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The  Secretary  of  the  Interior  has  determined  that  the  publication  of  the  periodical  is  necessary  in  the 
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has  been  approved  by  the  Office  of  Management  and  Budget  through  September  30,  1986. 


As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 

IB.  Aqueous  Solutions  and 
Suspensions 

ADSORPTION  OF  METAL  IONS  AND  MINER- 
AL COMPLEXES  ON  MINERALS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W86-02715 

2.  WATER  CYCLE 
2A.  General 

BASIN-SCALE  EVAPOTRANSPIRATION  DE- 
TERMINATION THROUGH  WATERSHED 
AND  CLIMATE  ANALYSIS, 

Southern      Piedmont      Conservation      Research 

Center,  Watkinsville,  GA. 

For  primary  bibliographic  entry  see   Field   2D. 

W86-02420 


Descriptors:  'Louisiana,  'Rainfall-runoff  relation- 
ships, 'Mathematical  models,  Response  time  char- 
acteristics, Hydrograph  characteristics,  Direct 
runoff,  Effective  rainfall,  Unit  hydrograph,  Un- 
gaged  watersheds,  Streamflow. 

There  has  been  a  growing  need  in  the  United 
States  to  Quantify  the  impact  on  watershed  hydrol- 
ogy of  such  land  use  changes  as  urbanization, 
forest  clearing,  surface  mining,  construction  and 
agricultural  practices.  This  is  required  to  satisfy 
federal  legislation  and  anticipate  the  potential  im- 
pacts so  that  ecological  and  environmental  detri- 
ment can  be  minimized.  This  study  was  undertaken 
to  evaluate  existing  mathematical  models  for  simu- 
lation of  streamflow  from  watersheds  with  insuffi- 
cient hydrologic  data.  Response  time  and  hydro- 
graph  characteristics  were  included  in  evaluation. 
On  recognizing  limitations  of  these  models  and 
taking  advantage  of  experience  with  their  use,  a 
mathematical  model  based  on  drainage  network 
characteristics  was  developed.  Because  it  contains 
parameters  which  can  be  determined  from  phys- 
ically measurable  watershed  characteristics,  the 
model  is  eminently  suitable  for  ungaged  basins.  Its 
parameters  are  affected  by  land  use  changes. 
Therefore,  the  effect  of  these  changes  can  be  quan- 
tified. Paucity  of  data  did  not  allow  this  quantifica- 
tion on  natural  watersheds. 
W86-02548 


DEVELOPMENT  OF  A  SIMPLE,  RELIABLE, 
INDEX  OF  DROUGHT  WARNING  AND 
DROUGHT  EMERGENCY  TO  AID  MUNICI- 
PAL WATER  SUPPLY  MANAGEMENT, 

Delaware  Univ.,  Newark.  Dept.  of  Geography. 
J.  R.  Mather. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-218980/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Delaware  Water  Resources  Research 
Center,  Newark,  Project  Completion  Report,  1984. 
25  p,  7  tab,  7  ref.  USGS  G833/05.  14-08-0001- 
G833/05. 

Descriptors:  Drought,  Hydrologic  budget,  Water 
shortage,  New  Jersey,  Drought  index,  Planning. 

The  goal  of  the  present  research  was  to  achieve  a 
simple,  reliable,  easily  evaluated  index  of  drought 
that  could  be  used  to  alert  county  and  State  offi- 
cials to  the  development  of  conditions  that  might 
result  in  water  shortage  for  municipal  and  industri- 
al users.  A  survey  of  various  drought  identification 
techniques  using  data  from  Delaware  for  the  past 
twenty  or  more  years  not  only  revealed  a  number 
of  their  shortcomings  but  also  suggested  two  tech- 
niques that  had  the  desired  qualities  of  simple, 
reliable  and  easily  evaluated.  One,  the  newly  for- 
mulated Phillips  drought  index,  is  based  on  excee- 
dance  probabilities  of  monthly  precipitation  but  it 
can  also  shift  to  utilize  daily  data  when  the  need 
arises  in  order  to  present  drought  information  on  a 
real-time  basis.  The  other,  the  NOAA  cumulative 
precipitation  program,  uses  weekly  precipitation 
data  summed  as  running  eight-week  totals  and 
their  deviations  from  normal.  An  evaluation  of 
both  techniques  revealed  the  need  to  incorporate 
data  from  a  number  of  stations  in  each  county 
because  of  the  great  local  variations  in  precipita- 
tion that  exist  even  within  fairly  homogeneous 
areas  as  well  as  the  need  to  base  normals  or  prob- 
abilities on  fairly  long  periods  of  record  because  of 
the  influence  of  just  a  few  years  of  very  dry  or 
very  wet  conditions  on  the  normals. 
W86-02545 


MATHEMATICAL  MODELS  FOR  UNGAGED 
WATERSHEDS  WITH  POTENTIAL  FOR 
QUANTIFYING  THE  EFFECT  OF  LAND  USE 
CHANGES  ON  STREAMFLOW, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
Engineering. 
V.  P.  Singh. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-219012/ 
AS,  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Louisiana 
Water  Resources  Research  Institute,  Baton  Rouge, 
October  1984,  143  p,  35  fig,  11  tab,  183  ref.  USGS 
G845-03. 


MIGRATION  OF  HEAVY  ELEMENTS  IN 
GROUNDWATER  FOLLOWING  URANIUM 
SOLUTION  MINING  OPERATIONS, 

Wyoming  Univ.,  Laramie.  Coll.  of  Engineering. 
M.  J.  Humenick,  R.  J.  Charbeneau,  and  B.  Hassler. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-226314/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Wyoming 
Water  Research  Center,  Laramie,  September  1984. 
74  p,  17  fig,  2  tab,  1  app,  1  ref.  USGS  G878-05. 

Descriptors:  'Wyoming,  'Simulation  models, 
'Path  of  pollutants,  'Uranium,  Mine  wastes, 
Groundwater,  'Groundwater  pollution,  'Uranium 
mining,  'Mathematical  models. 

Simulation  models  and  example  output  are  present- 
ed for  the  analysis  of  heavy  element  migration  in 
ground  water  from  in-situ  uranium  solution  mining 
sites  under  conditions  of  ground  water  flow.  The 
models  are  one  dimensional  and  include  the  effects 
of  advection,  dispersion,  mass  transfer,  and  equilib- 
rium for  selected  heavy  elements.  Previous  labora- 
tory data  for  uranium,  molybdenum,  vanadium, 
selenium  and  arsenic  were  used  to  obtain  necessary 
mechanistic  relationships  used  in  the  models.  Hy- 
drologic characteristics  and  status  of  solution 
mining  sites  in  Wyoming  are  presented. 
W86-02578 


EVALUATION  OF  THE  NWS  SOIL  MOISTURE 
ACCOUNTING  MODEL  FOR  AUTOMATED 
FLASH  FLOOD  FORECASTING  IN  SMALL 
ARID  AND  SEMI-ARID  WATERSHEDS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 
S.  Sorooshian. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-229722/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Research  Project  Technical  Completion 
Report,  Arizona  Water  Resources  Research 
Center,  Tucson,  Sept  1984.  37  p,  5  fig,  1  tab,  28  ref, 
2  append.  USGS  G828-08. 

Descriptors:  'Flood  forecasting,  Flash  floods.  Arid 
zone  hydrology,  Computer  models,  'Arizona, 
Rainfall-runoff  relationships,  Infiltration. 

An  analysis  of  the  NWS  model  and  the  hydrologi- 
cal  characteristics  of  small  arid  watersheds  indicat- 
ed that  modifications  to  the  model  would  be  neces- 
sary for  arid  zone  applications.  One  modification, 
based  on  the  absence  or  insignificance  of  base-flow 
in  the  typical  small,  arid  watershed,  involves  re- 
moval of  the  lower  zone  reservoirs  and  replace- 
ment of  the  complex  percolation  function  by  a 
proportional  loss  rate.  In  light  of  the  extreme  rain- 
fall intensities  and  rapid  runoff  rates  associated 


with  desert  floods,  the  infiltration  representation 
was  revised  so  that  overland  flow  may  begin 
before  the  upper  zone  is  saturated  and  so  that 
maximum  infiltration  capacity  is  a  parameter. 
Other  modifications  include  the  use  of  watershed 
subcells  and  routing  which  simulates  percolation  of 
flows  into  the  channel  bed.  The  amount  of  data 
required  for  model  calibration  can  be  reduced  by 
the  use  of  the  modified  model  in  conjunction  with 
recommended  calibration  procedures. 
W86-02601 


EFFECT  OF  STOCKPONDS  ON  DOWN- 
STREAM SURFACE  WATER  YIELDS, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 
J.  L.  Thames. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-233005/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Research  Project  Technical  Completion 
Report,  Arizona  Water  Resources  Research 
Center,  Tucson,  Sept  1984.  69  p,  18  fig,  7  tab,  ref, 
append.  USGS  G828-09. 

Descriptors:  Water  yield,  'Stock  ponds,  Stochastic 
models,  Watershed  models,  'Rainfall-runoff  rela- 
tionships, Livestock,  Small  watersheds,  Arizona, 
Model  studies. 

A  computer  simulation  model  is  presented  for  eval- 
uating the  performance  of  small  water  impound- 
ments. This  model  originally  developed  by  Charles 
Almestad  (unpublished  M.S.  Thesis,  U.  of  Arizona, 
1983)  was  modified  in  this  project  for  use  in  the 
desert  scrub  vegetation  type  of  southeastern  Arizo- 
na. A  stochastic  model  of  precipitation  was  used  to 
generate  a  synthetic  time  stream  of  precipitation, 
and  the  SCS  runoff  formula  was  used  to  convert 
rainfall  to  runoff.  An  autoregressive  maximum 
daily  temperature  model  was  used  to  estimate 
evaporation.  These  three  model  components  were 
linked  in  the  final  computer  program,  PONDY. 
This  program  was  used  to  synthesize  the  hydrolog- 
ic behavior  of  stock  ponds  using  a  range  of  pond 
geometries,  pond  sizes,  watershed  sizes  and  seep- 
age rates.  Output  of  the  program  consists  of  statis- 
tics on  annual  water  retention,  annual  spillage,  and 
the  number  of  days  of  a  pond  is  dry  on  an  annual 
and  monthly  basis.  All  statistics  are  based  on  200- 
year,  simulation  runs  for  each  pond-watershed- 
seepage  condition. 
W86-02645 


POTENTIAL  SEEPAGE  LOSSES  IN  AN  ALLU- 
VIAL CHANNEL -RIO  GRANDE  BASIN  BE- 
TWEEN COCHITI  DAM  AND  ELEPHANT 
BUTTE  RESERVOIR,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
R.  L.  Gold. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4268,  1985.  22  p,  13  fig,  5  tab,  10 
ref. 

Descriptors:  'Seepage,  'Model  studies,  'Surface- 
groundwater  relationships,  Aquifer,  Alluvial  chan- 
nels, Groundwater  recharge,  Streamflow,  'New 
Mexico,  'Rio  Grande  Basin,  Cochiti  Dam,  Ele- 
phant Butte  Reservoir. 

A  two-dimensional,  digital,  cross-sectional  model 
was  used  to  simulate  seepage  of  water  from  an 
alluvial  channel,  which  had  the  general  character- 
istic of  the  Rio  Grande  channel,  into  the  underly- 
ing alluvium  within  the  reach  from  Cochiti  Dam  to 
Elephant  Butte  Reservoir.  Seepage  rates  were  de- 
termined for  losing  and  gaining  reaches,  and 
reaches  affected  by  pumping  of  ground  water.  The 
seepage  rates  were  computed  for  stream  sur- 
charges (height  of  additional  water  applied  on  top 
of  base  flow)  ranging  from  0.5  foot  to  3  feet  and 
for  application  periods  ranging  from  1  to  100  days. 
The  net  seepage  rates,  which  were  nearly  identical 
for  each  type  of  reach,  ranged  from  0.0  cubic  foot 
per  second  per  mile  of  channel  length  for  a  0.5  foot 
surcharge  applied  for  1  day  to  0.37  cubic  foot  per 
second  per  mile  of  channel  length  for  a  3  feet 
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Field  2— WATER  CYCLE 
Group  2A — General 

surcharge  applied  for  100  days,  followed  by  a  180 
day  seepage  return  flow  from  the  aquifer.  (USGS) 
W86-02779 


ANALYSIS  OF  URBAN  RUNOFF  DATA  AND 
EFFECTS  ON  THE  SOUTH  PLATTE  RIVER, 
DENVER  METROPOLITAN  AREA,  COLORA- 
DO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-02813 


ANALYSIS  OF  WATER-LEVEL  FLUCTUA- 
TIONS OF  THE  U.S.  HIGHWAY  90  RETEN- 
TION POND,  MADISON,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.   Water  Re- 
sources Div. 
W.  C.  Bridges. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4057,  1985.  19  p,  8  fig,  5  tab,  6 
ref. 

Descriptors:  'Water  level  fluctuations,  'Simulation 
analysis,  Storm  water,  Retention  basin,  Florida, 
Madison. 

A  closed  basin  stormwater  retention  pond,  located 
1  mile  west  of  Madison,  Florida,  has  a  maximum 
storage  capacity  of  134.1  acre-feet  at  the  overtop- 
ping altitude  of  100.2  feet.  The  maximum  observed 
altitude  (July  1982  to  March  1984)  was  99.52  feet 
(126.7  acre-feet)  on  March  28,  1984.  This  report 
provides  a  technique  for  simulating  net  monthly 
change-in-altitude  in  response  to  rainfall  and  evap- 
oration. A  regression  equation  was  developed 
which  relates  net  monthly  change  in  altitude  (de- 
pendent variable)  to  rainfall  and  evaporation  (inde- 
pendent variables).  Rainfall  frequency  curves  were 
developed  using  a  log-Pearson  Type  III  distribu- 
tion of  the  annual,  January  through  April,  June 
through  August,  and  July  monthly  rainfall  totals 
for  the  years  1908-72,  1974,  1976-82.  The  altitude 
of  the  retention  pond  increased  almost  7  feet 
during  the  4-month  period  January  through  April 
1983.  The  rainfall  total  was  35.1  inches,  and  the 
recurrence  interval  exceeded  the  100-year  January- 
April  rainfall.  (USGS) 
W86-02881 


2B.  Precipitation 


CHARACTERIZATION  OF  ALUMINUM 
CHEMISTRY  FOR  ACID  PRECIPITATION, 

Vermont  Univ.,  Burlington.  Dept.  of  Civil  and 
Mechanical  Engineering. 
D.  R.  Hemenway,  and  B.  Fitzgerald. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214542/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Vermont  Water  Resources  Research  Center 
Completion  Report,  Burlington,  December,  1984. 
21  p,  7  fig,  2  tab,  23  ref.  USGS  G873-05. 

Descriptors:  Acid  precipitation,  'Aluminum,  'Pre- 
cipitation chemistry,  Speciation,  Acidic  deposition, 
'Acid  rain. 

Aluminum  has  come  under  increasing  scrutiny  as  a 
toxic  element  either  being  released  by  acid  precipi- 
tation interaction  with  soils  or  by  being  transport- 
ed in  the  primary  precipitation  event.  The  study 
describes  several  analytical  techniques  for  quantita- 
tively evaluating  the  form  of  aluminum.  A  unique 
method  of  using  molecular  weight  (mw)  cut-off 
filtration  and  the  8-hydroxy  quinulate  extraction 
technique  to  assess  monomelic  aluminum  specia- 
tion has  been  developed.  A  cut-off  mw  filter  of 
50,000  was  found  to  be  effective  in  separating 
monomelic  aluminum  from  other  aged  forms  of 
polymeric  species  found  in  precipitation. 
W86-02458 


MIGRATION  OF  HEAVY  ELEMENTS  IN 
GROUNDWATER  FOLLOWING  URANIUM 
SOLUTION  MINING  OPERATIONS, 

Wyoming  Univ.,  Laramie.  Coll.  of  Engineering. 


For  primary  bibliographic  entry  see  Field  2A. 
W86-02578 


STATISTICAL  ANALYSES  OF  SPATIAL  AND 
TEMPORAL  STORM  RAINFALL  CHARAC- 
TERISTICS IN  PUERTO  RICO, 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Civil  Engi- 
neering. 
I.  Pagan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-247955/ 
AS,  Price  codes:  A12  in  paper  copy,  A01  in  micro- 
fiche. Puerto  Rico  Water  Resources  Research  In- 
stitute, Technical  Completion  Report,  Mayaguez, 
1984.  253  p,  33  fig,  30  tab,  24  ref.  USGS  G866-03. 
14-08-0001-G-866. 

Descriptors:  'Rainstorms,  'Statistical  analysis, 
'Frequency  distribution,  Rainfall  distribution, 
Rainfall  intensity,  'Puerto  Rico. 

Hourly  rainfall  data  from  ten  representative  rain- 
fall stations  in  Puerto  Rico  were  analyzed  to  deter- 
mine storm  rainfall  characteristics.  Spatial  and  tem- 
poral variabilities  of  storm  rainfall  were  presented. 
Storm  events  were  identified  objectively.  Storm 
durations  for  various  events  were  estimated.  Mean 
storm  rainfall  intensities  were  found  for  all  histori- 
cal storms  with  mean  intensities  higher  than  0.20 
in/hr.  Non-dimensional  storm  rainfall  distributions 
were  found  for  all  the  stations.  The  distributions 
were  stratified  by  storm  duration  and  storm  class 
where  a  class  is  defined  as  the  portion  of  the  storm 
with  heavier  rainfall.  Frequency  analyses  were 
done  on  storm  durations,  and  storm  rainfall  intensi- 
ties. Relevant  tendencies  were  analyzed.  Daily 
rainfall  distributions  at  various  stations  were  found. 
Three  predominant  tendencies  were  found, 
namely,  skewed  uni-modal,  bi-modal,  and  multi- 
modal distributions.  Frequencies  analysis  of  order 
statistics  was  done  on  storm  data  and  hourly  data 
independent  of  storm  events.  Relevant  discrepan- 
cies are  between  both  analysis.  Results  suggest  that 
the  intensity-duration-frequency  design  criteria 
recommended  by  National  Weather  Service  (Tech- 
nical Paper  No.  42)  need  to  be  updated. 
W86-02675 


2C.  Snow,  Ice,  and  Frost 


SNOWMELT  INFILTRATION  INTO  FROZEN 
GROUND, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Water  Resources. 
D.  L.  Kane. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214740/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report  184-17,  March,  1985.  14 
p,  2  fig,  4  tabs.  USGS  G827-05. 

Descriptors:  'Snowmelt,  'Seasonal  frost,  'Runoff, 
'Infiltration,  'Alaska,  Groundwater  recharge, 
Frozen  soil,  Frozen  ground. 

Recent  research  has  shown  that  the  rate  of  runoff 
from  snowmelt  can  be  related  in  part  to  the  condi- 
tion of  the  underlying  frozen  soil.  Quantification  of 
this  generalization  cannot  be  made  until  both  proc- 
esses that  result  in  soil-water  redistribution  and 
infiltration  into  seasonally  frozen  soils  are  under- 
stood. This  project  sought  to  collect  field  data  on 
the  process  of  snowmelt  runoff  generation  with  the 
hope  that,  in  the  next  phase  of  research,  we  can 
modify  existing  models  to  improve  runoff  predic- 
tions for  snowmelt  events.  Runoff  from  four 
bounded  plots  was  collected.  The  volume  of  runoff 
was  compared  with  results  obtained  from  previous 
years  of  data  collection  for  varying  soil-moisture 
conditions.  Surveys  to  quantify  the  snowpack  and 
meteorological  data  were  also  collected.  For  the 
runoff  plots,  the  percentage  of  runoff  to  the  maxi- 
mum snowpack  content  varied  from  15%  to  25%. 
This  compares  to  results  from  other  years  that 
varied  from  0%  to  56%.  High  runoff  ratios  are 
generally  associated  with  high  soil  moisture  con- 
tents and  low  runoff  ratios  with  low  soil  moisture 
contents.  A  strong  correlation  appears  to  exist 
between  the  antecedent  precipitation  prior  to 
freeze-up  and  the  seasonal  volume  of  snowmelt 
runoff.  This  relationship  could  be  useful  for  im- 
proving model  prediction  capability. 


W86-02477 


2D.  Evaporation  and  Transpiration 


BASIN-SCALE  EVAPOTRANSPIRATION  DE- 
TERMINATION THROUGH  WATERSHED 
AND  CLIMATE  ANALYSIS, 

Southern  Piedmont  Conservation  Research 
Center,  Watkinsville,  GA. 
L.  A.  Harper,  W.  M.  Snyder,  and  D.  W.  Kolber. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-222174, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  ERC  01-83,  Environmental  Resources 
Center,  Georgia  Inst,  of  Technology,  Atlanta, 
April  1983,  48  p,  12  fig,  7  tab,  11  ref.  A-103-GA. 

Descriptors:  'Hydrologic  models,  'Evapotranspir- 
ation,  'Rainfall-runoff  relationships,  'Deep  seep- 
age, 'Water  loss,  'Basins,  'Storage  capacity, 
Models,  Climatology,  Model  studies,  Seepage, 
Runoff,  Rainfall,  Precipitation,  Evaporation, 
Storm  runoff,  Storm  seepage,  Climatic  data. 

A  model  was  developed  to  express  evapotranspira- 
tion  as  a  function  of  recovery  of  basin  storage 
capacity  between  storms.  Non-linear  least  squares 
were  used  to  simultaneously  evaluate  five  param- 
eters structured  to  estimate  evapotranspiration  as  a 
function  of  pan  evaporation  and  three  parameters 
expressing  deep  seepage.  This  new  model  could 
not  be  satisfactorily  optimized  probably  due  to 
difficulty  in  calculating  storm  event  runoff  and 
precipitation  at  the  basin  scale.  A  water  yield 
model  used  for  comparison  utilizes  monthly  rain- 
fall and  runoff  data  providing  more  stability  in 
parameter  estimation.  However,  since  water  yield 
models  must  inherently  contain  some  expression  of 
evapotranspiration  losses  in  that  structures,  an  at- 
tempt was  made  to  re-interpret  results  of  the  suc- 
cessful optimizations.  A  summation  of  delayed 
runoff  for  six  months  following  the  month  of  rain- 
fall input  (potential  runoff)  was  used  to  calculate 
what  was  not  runoff.  These  values  were  plotted  for 
three  of  the  four  basins  that  had  continuous  flow  to 
identify  two  loss  components,  evapotranspiration 
and  deep  seepage.  These  two  loss  components 
could  be  used  in  water  resource  planning  if  addi- 
tional research  is  conducted  to  make  them  applica- 
ble to  other  basins. 
W86-02420 


FIELD  MEASUREMENT  OF  EVAPORATION 
AND  TRANSPIRATION  FOR  IRRIGATED 
CORN,  SORGHUM  AND  SOYBEANS, 

Nebraska  Univ.-Lincoln.  Dept.  of  Agricultural  En- 
gineering. 

D.  L.  Martin,  and  N.  L.  Klocke. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-227296/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  Nebraska  Water 
Resources  Center,  Lincoln,  September  1984.  41  p, 
10  fig,  2  tab,  8  ref.  USGS  G854-08.  14-08-0001- 
G854. 

Descriptors:  'Evaporation,  'Transpiration,  'Eva- 
potranspiration, Lysimeters,  'Nebraska,  Corn,  Sor- 
ghum, Soybeans. 

Field  and  laboratory  experiments  were  conducted 
to  develop  and  evaluate  techniques  of  separately 
measuring  evaporation  and  transpiration  of  corn, 
sorghum  and  soybeans.  Large,  hydraulically 
weighing,  lysimeters  were  used  to  measure  evapo- 
transpiration in  the  usual  manner  Another  set  of 
lysimeters  were  equipped  with  vinyl  covers  to 
prevent  evaporation  but  to  allow  crop  growth  and 
transpiration.  Evaporation  from  bare  soil  and  be- 
neath the  crop  canopy  was  also  measured  using  the 
hydraulic  lysimeters  and  small  (15  cm  diameter  x 
20  cm  deep)  mini-lysimeters.  Results  showed  that 
the  thermal  regime  of  the  soil  in  the  mini-lysi- 
meters was  comparable  to  that  in  the  surrounding 
field  area,  but  that  special  management  of  the  mini- 
lysimeters  is  needed  to  maintain  a  representative 
soil  moisture  condition.  The  evaporation  rate  ap- 
pears to  be  significantly  affected  by  the  moisture 
content  of  the  mini-lysimeter.  With  proper  man- 
agement the  mini-lysimeters  are  more  representa- 
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tive  than  the  hydraulic  lysimeters  for  evaporation 
measurement  since  the  moisture  content  can  be 
controlled  with  the  mini-lysimeters.  The  transpira- 
tion from  corn  was  successfully  measured;  howev- 
er, more  analysis  is  needed  to  refine  transpiration 
data  available  at  this  time. 
W86-02594 


WATER  RELATIONS  OF  HIGH-ELEVATION 
SALIX  PHREATOPHYTES  IN  WYOMING, 

Wyoming  Univ.,  Laramie.  Coll.  of  Arts  and  Sci- 
ences. .  , 
D.  R.  Young,  I.  C.  Burke,  and  D.  H.  Knight. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-229755, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Technical  Completion  Report,  Wyoming,  Water 
Research  Center,  Laramie,  September  1984.  23  p,  3 
tab,  3  fig,  22  ref.  USGS  G879-06. 

Descriptors:  'Wyoming,  'Phreatophytes, 

•Willow,  'Forest  hydrology,  'Transpiration,  Soil- 
water-plant  relationships. 

High-elevation  phreatophytes  were  studied  to 
identify  environmental  parameters  influencing 
daily  and  seasonal  water  consumption.  The  water 
relations  of  Salix  planifolia,  S.  wolfii,  and  Betula 
occidentalis  at  2865  m  were  similar  throughout  the 
day.  Transpiration  was  reduced  before  1,000  h  as  a 
result  of  dew  on  the  leaves,  but  high  stomatal 
conductances  to  water  vapor  diffusion  and  transpi- 
ration flux  densities  occurred  from  1,000  to  1,6000 
h,  resulting  in  a  daily  water  loss  per  unit  leaf  area 
of  4.5,  5.2,  and  4.0  Kg  m-2,  respectively.  The 
period  of  significant  water  consumption  was  from 
10  July  through  20  September.  For  comparison,  a 
site  at  lower  elevation  (2,255  m)  was  examined. 
Diurnal  variations  of  S.  exigua  and  S.  amygda- 
loides  at  this  site  were  similar  to  the  high-elevation 
site,  but  maximum  stomatal  conductances  were 
only  51  percent  of  the  high-elevation  Salix  species. 
However,  transpiration  occurred  from  sunrise  to 
sunset  at  lower  elevations,  resulting  in  a  daily 
water  loss  of  3.7  and  3.4  Kg  m-2  of  leaf  area, 
respectively.  A  midday  depression  in  leaf  conduct- 
ance at  the  lower  site  may  have  been  in  response  to 
xylem  pressure  potentials  below- 1.7  MPa.  The 
growth  season  at  the  low-elevation  site  was  esti- 
mated to  be  from  15  June  to  30  September.  Al- 
though differences  between  the  two  sites  occurred, 
the  data  suggest  that  for  both  sites  and  all  species 
examined,  stomatal  conductance  and  seasonal 
water  use  were  most  influenced  by  solar  irradi- 
ance,  dew  on  leaves,  minimum  air  temperatures  in 
spring  and  fall,  and  phenology. 
W86-02604 


ANALYSIS  OF  WATER-LEVEL  FLUCTUA- 
TIONS OF  THE  U.S.  HIGHWAY  90  RETEN- 
TION POND,  MADISON,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A. 
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2E.  Streamflow  and  Runoff 


ASSESSMENT  OF  CHANGES  IN  STORM  AND 
SEASONAL  RUNOFF  RESPONSE  OF  WATER- 
SHEDS IMPACTED  BY  MT.  ST.  HELENS  ASH 
DEPOSITION, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

B.  Datta,  D.  P.  Lettenmaier,  and  S.  J.  Burges. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-204014/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report  No.  82, 
August  1983.  105  p,  36  fig,  15  tab,  13  ref.  Bu  Rec 
C-00234  (1429)(1).  14-34-0001-1429. 

Descriptors:  'Washington,  *Mt.  St.  Helens, 
'Runoff  forecasting,  Volcanoes,  Runoff,  Catch- 
ment areas,  Watersheds,  Model  studies,  Orogra- 
phic precipitation,  Snowmelt,  Storm  runoff. 

The  most  significant  effects  of  the  ash  deposition 
following   the   major    Mt.    St.    Helens   eruptions 


during  May  to  July  1980  were  twofold.  The  imme- 
diate consequence  of  the  ashfall  was  either  to 
increase  or  decrease  the  runoff  from  snow-covered 
areas,  depending  upon  the  thickness  of  the  ash 
cover.  The  second  consequence  of  the  ashfall  was 
to  change  the  hydrologic  response  of  ash  covered 
catchments  to  a  given  amount  of  precipitation.  To 
study  the  changes  in  the  hydrologic  response  of  a 
catchment,  it  was  necessary  to  model  both  the 
snowmelt  process  to  determine  effective  precipita- 
tion and  the  transformation  of  effective  precipita- 
tion to  runoff.  Difficulties  in  calibrating  existing 
snowmelt  models  due  to  large  variations  in  topog- 
raphy and  precititation  patterns  led  to  rejection  of 
classical  approaches.  As  an  alternative,  it  was  de- 
cided to  modify  the  Constrained  Linear  System 
(CLS)  model  in  such  a  way  that  the  physical 
characteristics  of  the  catchments  could  be  explicit- 
ly incorporated.  The  modified  CLS  model  was 
calibrated  for  the  period  October  1972  to  Septem- 
ber 1976  for  the  Toutle  River  on  a  daily  time  scale. 
The  model  was  run  in  prediction  mode  for  the 
period  June  1980  to  September  1982.  An  analysis 
of  the  prediction  errors  show  that  the  overall  post- 
eruption  hydrologic  response  of  the  catchment  re- 
mained practically  the  same  for  the  months  from 
October  to  March.  For  other  months,  particularly 
June  to  September,  the  post-eruption  runoff  for 
given  precipitation  was  less  than  under  pre-erup- 
tion  conditions.  These  results  may  be  attributable 
to  a  post-eruption  increase  in  ponding  or  depres- 
sion storage  capacity  due  to  debris  and  blast  depos- 
its in  the  catchment. 
W86-02434 


FLOW     PROPERTIES     OF     THE     MT.     ST. 
HELENS  MUDFLOW  MATERIAL, 

Washington  Univ.,   Seattle.   Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 
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MEASUREMENT   OF   LOW   FLOW   VELOCI- 
TIES FOR  SHALLOW   BODIES  OF  WATER, 

Vermont  Univ.,   Burlington.  Dept.  of  Civil  and 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 
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INSTREAM  FLOW  NEEDS  IN  CRITICAL 
AREAS  OF  THE  GREAT  LAKES  REGION, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

N.  R.  Kevern,  C.  Gowan,  R.  Wallace,  and  J.  T. 
Pawloski. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214641/ 
AS,  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  Michigan  Insti- 
tute of  Water  Research,  East  Lansing  (1984).  105 
p,  22  fig,  6  tab,  15  ref.  USGS  G849-04. 

Descriptors:  'Michigan,  'Water  demand,  Model 
studies,  'Stream  fisheries,  'Instream  water  use, 
'Streamflow  forecasting,  'Instream  flow,  Habitat, 
Brown  trout,  Irrigation  demand. 

The  Instream  Flow  Incremental  Methodology 
(IFIM)  was  utilized  for  the  first  time  in  a  Michigan 
stream.  The  objective  was  to  test  the  method's 
applicability  to  the  midwest,  and  to  detail  the 
impacts  of  irrigation  withdrawals  on  a  typical 
Lower  Michigan  marginal  trout  stream.  The  IFIM 
was  found  to  be  able  to  accurately  simulate  the 
hydraulic  characteristics  of  a  midwestern  stream, 
and  to  be  able  to  predict  brown  trout  Salmo  trutta 
habitat  locations  within  the  stream.  Brown  trout 
habitat  losses  were  most  critical  in  the  month  of 
July,  with  reductions  of  up  to  19  percent.  A  great- 
er percentage  of  the  remaining  fish  experienced 
negative  growth  rates  as  reduced  habitat  availabil- 
ity. Benthic  macroinvertebrate  habitat  was  less  im- 
pacted by  irrigation  withdrawals.  Habitat  losses  for 
Hydropsyche  sp.  and  Ephemerella  sp.  reached  a 
maximum  of  11.05  and  6.35  percent  respectively 
during  irrigation  periods  in  July  of  1983.  This 
study  describes  a  method  for  assessing  the  impacts 
of  withdrawing  water  from  the  stream  channel  for 
crop  irrigation.  Monthly  irrigation  demands  are 
estimated  and  added  to  measured  streamflow  to 
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determine  the  natural  streamflow.  Natural  stream- 
flow  is  correlated  with  flow  on  a  nearby  watershed 
to  develop  an  extensive  series  of  monthly  flows. 
Reduced  flows  under  several  levels  of  irrigation 
usage  were  determined.  The  procedure  produces 
probability  distributions  for  average  monthly  flow 
for  each  month  of  the  growing  season,  for  each 
irrigation  level  of  usage.  These  results  may  be 
combined  with  habitat  flow  relationships  devel- 
oped with  the  incremental  Flow  Methodology  to 
determine  habitat  reduction  which  would  result 
from  water  withdrawals. 
W86-02468 


PHYSICAL  MODEL  STUDIES  TO  VERIFY  A 
NUMERICAL  MODEL  OF  FLOOD  ROUTING, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 
and  Environmental  Engineering. 
N.  Kabir,  and  J.  F.  Orsborn. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214831, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Technical  Completion  Report,  Washington  Water 
Resources  Research  Institute,  Pullman,  August, 
1984.  116  p,  63  fig,  3  tab,  31  ref.  USGS  G876-06. 

Descriptors:  'Flood  routing,  'Flood  forecasting, 
Flood  flow,  Flood  hydrographs,  'Computer 
models,  Finite  difference  model,  Mathematical 
studies,  Channel  flow,  Unsteady  flow,  Simulation, 
•Washington. 

A  numerical  model  has  been  developed  to  simulate 
flood  flows  in  a  natural  channel.  The  mathematical 
model  utilizes  a  modified  form  of  the  complete 
equations  of  continuity  and  momentum  for  the 
unsteady  open  channel  flow  to  include  the  off- 
channel  storage  area  with  no  significant  longitudi- 
nal flow.  A  four-point  implicit  finite  difference 
scheme  was  used  for  solving  the  non-linear  gov- 
erning equations  numerically  in  the  dimensionless 
form.  Model  performance  was  evaluated  by  com- 
paring numerical  solutions  with  the  data  collected 
from  laboratory  experiments.  The  agreement  be- 
tween the  simulated  solutions  and  the  experimental 
data  was  satisfactory.  For  a  given  flood,  dimen- 
sionless peak  flowrate  and  depth,  and  their  time  of 
arrival  at  any  location  along  a  reach  are  deter- 
mined by  the  controlling  parameters  related  to  the 
channel  geometry  and  flood  hydrograph.  A  series 
of  solution  graphs  were  prepared  from  numerical 
experiments  performed  to  investigate  the  effects  of 
the  controlling  parameters  on  the  propagation  of  a 
flood  wave  in  the  downstream  direction  along  the 
length  of  a  channel.  These  solution  graphs  can  be 
used  for  flood  forecasting. 
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CONTINUOUS  SYNTHESIS  OF  RUNOFF 
FROM  THE  KAWISHIWI  RTVER  IN  NORTH- 
EASTERN MTNNESOTA, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
Hydraulic  Lab. 

J.  W.  Toso,  and  C.  E.  Bowers. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-215150/ 
AS,  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Minnesota 
Water  Resources  Research  Center,  Minneapolis, 
1983.  147  p,  18  tab,  60  fig.  B-161-MINN(1).  14-34- 
0001-1237. 

Descriptors:  'Mathematical  model,  'Hydrologic 
model,  'Floods,  'Minnesota,  SSARR,  Simulation 
models,  Flood  forecasting,  Rainfall-runoff  relation- 
ships, 'Water  quality  forecasting. 

A  mathematical  simulation  model  (SSARR)  will 
compute  flows  at  selected  points  in  the  system  for 
use  with  water  quality  data.  Initial  input  to  the 
SSARR  consists  of  data  concerning  (1)  watershed 
areas,  (2)  storage-outflow  for  lake/reservoirs,  (3) 
monthly  evapotranspiration,  (4)  routing  data,  and 
(5)  selected  coefficients.  Using  past  observed 
flows,  curves  are  fitted  for  (1)  Soil  Moisture  Index 
versus  Percent  Runoff,  (2)  Baseflow  Infiltration 
versus  Baseflow  Percent,  and  (3)  Moisture  Input 
Rate  as  a  function  of  the  Surface  Runoff  Compo- 
nent, and  (4)  Melt  Rate  per  Degree-Day.  Follow- 
ing the  fitting  process,  temperature  and  precipita- 
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tion  data  are  input  for  the  desired  period,  plus  an 
initial  Soil  Moisture  Index.  The  model  then  com- 
putes the  flow  and  lake  levels  at  sixteen  locations 
on  a  continuous  synthesis  basis.  Runs  with  up  to 
eighteen  monthly  in  length  have  been  made  in  this 
study.  The  SSARR  has  two  basic  modes  of  oper- 
ation, (1)  the  split  basin  and  (2)  the  snow  band 
option.  The  model  was  fitted  with  the  first  option 
in  an  earlier  study.  The  second  option  was  used  in 
the  current  study.  Good  results  were  obtained  with 
the  second  or  snow  band  option.  This  is  the  option 
recommended  for  future  use  in  the  Kawishiwi 
Basin.  The  SSARR  is  an  excellent  continuous  syn- 
thesis model.  It  has  performed  very  well  in  both 
the  agricultural  and  forested  regions  of  Minnesota. 
The  input  data  format  could  be  improved  and 
additional  control  options  at  the  dams  may  be 
desirable. 
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MATHEMATICAL  MODELS  FOR  UNGAGED 
WATERSHEDS  WITH  POTENTIAL  FOR 
QUANTIFYING  THE  EFFECT  OF  LAND  USE 
CHANGES  ON  STREAMFLOW, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 
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ENHANCEMENT  OF  DURATION  CURVE 
PREDICTION  USING  SHORT  TIME  LOW 
FLOW  MEASUREMENTS, 

Idaho  Univ.,  Moscow.  Coll.  of  Engineering. 
L.  F.  Heitz,  and  J.  R.  Filler. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249118/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute, 
Moscow,  Completion  Report,  May,  1984,  102  p,  18 
fig,  15  tab,  47  ref.  USGS  G839-08.  14-08-0001- 
G839. 

Descriptors:  *Idaho,  Statistical  methods,  ♦Stream- 
flow  forecasting,  Stream  discharge,  Flow  duration, 
•Low  flow. 

An  analysis  is  presented  of  the  year-to-year  and 
day-to-day  variation  of  low-flow  stream  discharge 
used  in  small-scale  hydroelectric  power  projects. 
Primary  use  was  made  of  flow  duration  proce- 
dures. Past  streamflow  gaging  records  were  used 
to  evaluate  the  variation  over  time  as  well  as  the 
variation  of  simultaneous  measurements  at  differ- 
ent sites.  Methodologies  were  developed  for  de- 
terming  the  low  flow  percentage  exceedance 
values  at  an  ungaged  site  using  a  single  streamflow 
measurement  coupled  with  knowing  the  excee- 
dance percentages  of  gaged  streamflow  sites  in  the 
area.  A  major  contribution  of  this  methodology  is 
a  means  of  estimating  the  confidence  bounds  of  the 
estimates  made.  The  report  also  includes  a  number 
of  field  measurements  of  unregulated  streams  in 
northern  Idaho  for  which  interest  in  hydropower 
development  has  been  shown  or  where  streams 
were  thought  to  be  indicators  of  smaller  basin 
behavior. 
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LOW    FLOW    HYDRAULICS    IN    ALLUVIAL 
CHANNELS, 

Dlinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 
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DIFFUSION   AND  ADVECTION   IN  TWO-DI- 
MENSIONAL ROTATING  FLOW, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

V.  Alavian,  and  S.  M.  Broeren. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249670/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana- 
Champaign,  Research  Report  No  191,  October 
1984.  28  p,  6  fig,  24  ref.  USGS  G840-02.  14-08- 
0001-G840. 

Descriptors:  'Mass  transport,  'Mixing,  Flow  pat- 
tern,  Circulating  flow,   Shear  flow,   'Dispersion, 


♦Diffusion,    'Finite   element   analysis,    Fluid   me- 
chanics. 

This  paper  presents  the  results  of  an  investigation 
of  mass  transport  by  diffusion  and  advection  in 
two-dimensional  steady,  spatially  varied  confined 
flow.  In  practice,  this  type  of  flow  occurs  in  recir- 
culating regions  of  streams  and  rivers  or  behind 
hydraulic  structures.  A  simple  vorticity  transport 
model  is  used  to  simulate  shear-induced  flow  in  a 
square  region  confined  on  three  sides  and  open  to  a 
uniform  flow  on  one  side.  The  differential  equation 
governing  diffusion  and  advection  of  a  known 
quantity  of  tracer  mass  introduced  in  such  flow  is 
solved.  The  solution  scheme  is  based  on  Galerkin 
finite  element  approximation  of  the  transport  equa- 
tion. Diffusion  is  represented  by  a  second-order 
tensor,  the  components  of  which  are  related  to  the 
eddy  diffusion  coefficient,  as  well  as  the  magnitude 
and  direction  of  the  mean  local  velocity.  The  un- 
steady transport  term  is  approximated  by  implicit 
finite  differencing  in  time.  Simulation  results  are 
given  for  one  and  two-dimensional  test  cases  and 
for  shear  induced  rotating  flow. 
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WATER  RESOURCES  DATA  FOR  CALIFOR- 
NIA, WATER  YEAR  1983,  VOLUME  4.  NORTH- 
ERN CALIFORNIA  VALLEY  BASINS  AND 
THE  GREAT  BASIN  FROM  HONEY  LAKE 
BASIN  TO  OREGON  STATE  LINE, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

R.  P.  Fogelman,  J.  R.  Mullen,  W.  F.  Shelton,  R. 
G.  Simpson,  and  D.  A.  Grillo. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB84-225127, 
Price  codes:  A 16  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  CA-83-4,  1985.  361  p, 
12  fig.  Prepared  in  cooperation  with  the  California 
Department  of  Water  Resources  and  with  other 
agencies. 

Descriptors:  ♦California,  ♦Hydrologic  data,  ♦Sur- 
face water,  ♦Water  quality,  ♦Groundwater,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses,  Sediment,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  ♦Data  collec- 
tions. 

Water-resources  data  for  the  1983  water  year  for 
California  consists  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage  and  contents  in 
lakes  and  reservoirs;  and  water  levels  and  water 
quality  in  wells.  Volume  4  contains  discharge 
records  for  153  gaging  stations;  stage  and  contents 
for  25  lakes  and  reservoirs;  precipitation  data  for  2 
stations;  water  quality  for  7  stations;  and  water 
levels  for  147  observation  wells.  Also  included  is 
one  low-flow  partial-record  station.  Additional 
water  data  are  collected  at  various  sites,  not  part  of 
the  systematic  data-collection  program,  and  are 
published  as  special  investigations.  These  data  rep- 
resent that  part  of  the  National  Water  Data  System 
operated  by  the  U.S.  Geological  Survey  and  coop- 
erating State  and  Federal  agencies  in  California. 
(USGS) 
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WATER  RESOURCES  DATA  FOR  CALIFOR- 
NIA, 1983,  VOLUME  3.  SOUTHERN  CENTRAL 
VALLEY  BASINS  AND  THE  GREAT  BASIN 
FROM  WALKER  RrVER  TO  TRUCKEE  RIVER, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

R.  P.  Fogelman,  T.  C.  Hunter,  J.  R.  Mullen,  R.  G. 
Simpson,  and  D.  A.  Grillo. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB84-223726, 
Price  codes:  A 17  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  CA-83-3,  1985.  393  p, 
12  fig. 

Descriptors:  ♦California,  ♦Hydrologic  data,  ♦Sur- 
face water,  ♦Water  quality,  ♦Groundwater,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses,  Sediment,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  ♦Data  collec- 
tions. 

Water-resources  data  for  the  1983  water  year  for 
California  consists  of  records  of  stage,  discharge, 


gage-height,  and  water  quality  of  streams;  stage, 
contents,  and  water  quality  of  lakes  and  reservoirs; 
and  water  levels  and  quality  of  water  in  wells' 
Volume  3  contains  discharge  records  for  159 
gaging  stations;  stage  and  contents  for  41  lakes  and 
reservoirs;  gage  height  records  for  two  lakes; 
water  quality  for  6  streams  and  46  wells;  and  vater 
levels  for  99  observation  wells.  Also  included  are 
11  crest-stage  partial-record  stations.  These  data 
represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies  in 
California.  (USGS) 
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COST-EFFECTIVENESS    OF    THE    STREAM- 
GAGING  PROGRAM  IN  IOWA, 

Geological   Survey,   Iowa   City,   IA.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7A. 
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COST-EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  NORTHEASTERN 
CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7A. 
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MEASUREMENT     OF     DISCHARGE     USING 
TRACERS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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POTENTIAL  SEEPAGE  LOSSES  IN  AN  ALLU- 
VIAL CHANNEL -RIO  GRANDE  BASIN  BE- 
TWEEN COCHITI  DAM  AND  ELEPHANT 
BUTTE  RESERVOIR,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A. 
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TECHNIQUES  FOR  ESTIMATING  MAGNI- 
TUDE AND  FREQUENCY  OF  FLOODS  ON 
STREAMS  IN  INDIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 
D.  R.  Glatfelter. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water  Resources-Investi- 
gations Report  84-4134,  1984.  110  p,  10  fig,  10  tab, 
16  ref. 

Descriptors:  ♦Flood  frequency,  ♦Flood  peak, 
♦Rainfall-runoff  relationships,  ♦Regional  analysis, 
♦Regression  analysis,  Flood  recurrence  interval, 
Frequency  analysis,  ♦Indiana,  Model  studies,  Reg- 
ulated flow,  Small  watersheds,  Statistical  analysis, 
Stream  discharge,  Basin  characteristics,  Synthesis 
of  discharge,  4Wabash  river. 

Equations  for  estimating  the  magnitude  and  fre- 
quency of  floods  on  ungaged  streams  in  Indiana 
were  developed  by  multiple-regression  analysis  of 
basin  characteristics  and  peak-flow  statistical  data 
from  242  gaged  sites  in  Indiana,  Ohio,  and  Illinois. 
The  state  of  Indiana  was  divided  into  seven  areas 
on  the  basis  of  regression  analysis.  A  set  of  equa- 
tions for  estimating  peak  discharges  with  recur- 
rence intervals  of  2,  10,  25,  50,  and  100  years  was 
developed  for  each  area.  The  equations  are  valid 
for  unregulated  and  nonurban  streams.  Significant 
basin  characteristics  in  the  equations  are  drainage 
area,  channel  length,  channel  slope,  mean  annual 
precipitation,  intensity  of  precipitation,  storage, 
and  a  runoff  coefficient.  Standard  errors  of  esti- 
mate for  the  equations  range  from  24  to  45  percent. 
A  rainfall-runoff  model  was  used  to  extend  the 
length  of  record  at  1 1  gaged  sites  on  small  streams. 
Flood-frequency  data  from  the  synthetic  peaks  and 
from  the  observed  peaks  were  combined  by 
weighting  techniques.  (USGS) 
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COST  EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY'S  STREAM-GAGING  PRO- 
GRAM IN  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 
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LOW-FLOW  CHARACTERISTICS  OF 

STREAMS  IN  THE  KISHWAUKEE  RIVER 
BASIN,  ILLINOIS, 

Geological  Survey,  De  Kalb,  IL.  Water  Resources 
Div. 

H.  E.  Allen,  and  E.  A.  Cowan. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water  Resources  Investi- 
gations Report  84-4311,  1985.  35  p,  9  fig,  7  tab,  16 
ref. 

Descriptors:  *Flow  characteristics,  "Low  flow, 
•Base  flow,  Streamflow,  Forecasting,  Wastewater 
discharge,  Channel  storage,  Groundwater  storage, 
Statistical  analysis,  Regression  analysis,  Frequency 
distribution,  *Illinois,  *Kishwaukee  River  basin, 
Streamflow-recession  index. 

Seven-day,  2-year,  and  7-day,  10-year  natural  low 
flows  are  estimated  at  five  continuous-record 
gaging  stations  based  on  streamflow  records  and 
records  of  wastewater  effluent  furnished  by  treat- 
ment plants.  Low  flows  are  also  estimated  at  22 
partial-record  stations  by  relating  natural  low-flow 
estimates  for  long-term  stations  to  discharge  meas- 
urements at  partial-record  stations.  Standard  error 
of  estimates  for  the  27  gaged  sites  averaged  33 
percent  for  2-year  estimates  and  51  percent  for  10- 
year  estimates.  A  technique  for  estimating  flows  at 
ungaged  stream  sites  is  based  on  drainage  area  and 
indexes  of  streamflow  recession.  Streamflow-reces- 
sion indexes  were  used  to  account  for  effects  of 
geology  on  low  flows.  Multiple-regression  analyses 
relates  the  low  flows  to  drainage  area  and  stream- 
flow  recession  rates.  Average  standard  errors  of 
estimates  of  61  and  97  percent  were  indicated  for 
the  2-year  and  10-year  estimating  equations,  re- 
spectively. Wastewater  treatment  plant  location 
and  effluent  discharged  during  7-day  low-flow  pe- 
riods in  1981  are  presented  for  use  in  adjusting 
natural  low-flow  estimates  at  gaged  and  ungaged 
sites  to  represent  1981  streamflow  conditions. 
(USGS) 
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RUNOFF  AND  CHEMICAL  LOADING  IN 
SMALL  WATERSHEDS  IN  THE  TWIN  CITIES 
METROPOLITAN  AREA,  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

M.  A.  Ayers,  R.  G.  Brown,  and  G.  L.  Oberts. 
Available  from:  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4122,  1985.  35  p,  1  fig,  6  tab,  15 
ref. 

Descriptors:  *Runoff,  Water  quality,  *Urban  hy- 
drology, *Urban  runoff,  *Water  pollution  sources, 
Storm  runoff,  *Twin  Cities  Metropolitan  Area, 
♦Minnesota. 

Flow,  rainfall,  and  water-quality  data  were  collect- 
ed during  1980  for  15  to  30  rainfall  and  snowmelt 
events  on  6  rural  and  11  urban  watersheds  in  the 
Twin  Cities  Metropolitan  Area.  Event  or  daily 
flow  and  load  models  (for  seven  constituents)  were 
developed  and  used  with  runoff  and  rainfall  data 
for  1963-80  to  compute  2-year  frequency  annual 
and  seasonal  flows  and  loads  for  each  watershed. 
In  models  of  storm-sewered  watersheds,  total 
storm  rainfall  proved  to  be  the  most  significant 
factor  controlling  runoff  and  loads.  Depending  on 
the  watershed  type,  antecedent  soil-moisture  indi- 
ces and  rainfall  intensity  also  were  important  fac- 
tors in  estimating  runoff.  Annual  runoff  from 
storm-sewered  watersheds  averaged  about  27  per- 
cent of  annual  precipitation,  ranging  from  13  to  57 
percent.  Runoff  in  urban  main-stem  streams  ranged 
from  13  to  20  percent  and  was  related  to  the 
percent  of  urbanization  in  the  watershed.  Annual 
runoff  in  rural  watersheds  ranged  from  6  to  20 
percent  of  annual  precipitation.  Runoff  responses 
were  highest  in  the  snowmelt  season  for  all  water- 


sheds and  declined  through  the  rest  of  the  year. 
Rural  watersheds  showed  a  considerable  decrease 
in  runoff  response  during  late  summer  and  fall. 
Urban-watershed  response  from  season  to  season 
was  more  consistent  than  rural  watersheds  because 
of  the  impervious  area  and  storm  sewers  in  urban 
watersheds.  (USGS) 
W86-02794 

STREAMFLOW  AND  SPECIFIC-CONDUCT- 
ANCE DATA  FOR  SELECTED  SITES,  FEBRU- 
ARY 15  THROUGH  APRIL  9,  1984,  NEAR  THE 
Y-12  PLANT,  THE  OAK  RIDGE  RESERVA- 
TION, TENNESSEE, 

Geological   Survey,    Knoxville,   TN.   Water   Re- 
sources Div. 
R.  D.  Evaldi. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Hydrologic- 
Data  Report  OFR  84-625,  1984.  13  p,  3  fig,  1  tab,  3 
ref. 

Descriptors:  'Discharge  measurement,  'Specific 
conductance,  'Stream  discharge,  Base  flow,  'Ten- 
nessee, 'Oak  Ridge  Reservation,  Y-12  Plant,  Bear 
Creek,  Clinch  River. 

Discharge  and  specific  conductance  were  meas- 
ured February  15  through  April  9,  1984,  during 
base  flow  of  streams  in  18  watersheds  in  the  vicini- 
ty of  the  Y-12  Plant  of  the  Oak  Ridge  Reservation, 
Tennessee.  Discharge  of  springs  and  streams  meas- 
ured at  specific  sites  ranged  from  0  to  16  cubic  feet 
per  second.  Specific  conductance  ranged  from  23 
to  6,300  micromhos  per  centimeter.  During  the 
days  of  instantaneous  discharge  measurements, 
flow  of  Bear  Creek  at  the  continuous-record  sta- 
tion at  Highway  95  near  Oak  Ridge  ranged  from 
3.6  to  17  cubic  feet  per  second.  (USGS) 
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METHOD  FOR  ESTIMATING  MEAN  AND 
LOW  FLOWS  OF  STREAMS  IN  NATIONAL 
FORESTS  IN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

C.  Parrett,  and  J.  A.  Hull. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4071,  May  1985.  13  p,  1  fig,  5 
tab,  5  ref. 

Descriptors:  Annual  runoff,  Regression  analysis, 
♦Estimating  equations,  'Mean  flow,  Gaging  sta- 
tion, 'Low  flow,  Active-channel  width,  Channel 
geometry,  'Montana,  National  forests. 

Equations  were  developed  for  estimating  mean 
annual  discharge,  80-percent  exceedance  dis- 
charge, and  95-percent  exceedance  discharge  for 
streams  on  national  forest  lands  in  Montana.  The 
equations  for  mean  annual  discharge  used  active- 
channel  width,  drainage  area  and  mean  annual 
precipitation  as  independent  variables,  with  active- 
channel  width  being  most  significant.  The  equa- 
tions for  80-percent  exceedance  discharge  and  95- 
percent  exceedance  discharge  used  only  active- 
channel  width  as  an  independent  variable.  The 
standard  error  or  estimate  for  the  best  equation  for 
estimating  mean  annual  discharge  was  27  percent. 
The  standard  errors  of  estimate  for  the  equations 
were  67  percent  for  estimating  80-percent  excee- 
dance discharge  and  75  percent  for  estimating  95- 
percent  exceedance  discharge.  (USGS) 
W86-02824 


AVAILABILTY  OF  NATURAL  AND  REGULAT- 
ED STREAMFLOWS  FOR  INSTREAM  USES 
DURING  HISTORICAL  DROUGHTS,  LOWER 
NEOSHO  RIVER,  SOUTHEASTERN  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

R.  J.  Hart,  and  T.  C.  Stiles. 

Available  from:  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4292,  1984.  42  p,  11  fig,  27  tab,  8 
ref. 

Descriptors:  Natural  flow,  ♦Regulated  flow,  Reser- 
voir   operations,    Reservoir   storage,    Hydrologic 


models,  ♦Routing,  ♦Instream  use,  ♦Streamflow, 
Water  yield,  ♦Lower  Neosho  River,  John  Red- 
mond Reservoir,  Iola,  Parsons,  Strawn,  ♦Kansas. 

The  effects  of  three  historical  droughts  on  stream- 
flows  available  for  instream  use  on  the  lower 
Neosho  River  at  Iola  and  Parsons,  Kansas,  were 
investigated.  Natural  streamflows  that  occurred 
during  the  three  droughts  were  compared  to  the 
multiple-use  and  water-quality  streamflows  recom- 
mended by  State  agencies.  A  reservoir  model  was 
used  to  investigate  the  effects  of  John  Redmond 
Reservoir  on  the  natural  streamflows.  The  regulat- 
ed streamflow  produced  from  the  reservoir  model 
then  was  compared  to  the  multiple-use  and  water- 
quality  streamflows.  The  regulated  streamflows 
usually  satisfied  the  multiple-use  and  water-quality 
streamflows  more  often  than  the  natural  stream- 
flows.  Frequency  analysis  made  on  the  natural  and 
regulated  streamflows  showed  that  the  number  of 
days  of  low  flow  (less  than  30  cubic  feet  per 
second)  were  reduced  by  the  regulated  stream- 
flows,  which  aided  in  the  achievement  of  the  mul- 
tiple-use and  water-quality  streamflows  goals.  The 
reservoir  model  was  used  to  determine  if  sufficient 
storage  was  available  in  John  Redmond  Reservoir 
to  modify  the  natural  streamflows  in  order  to 
satisfy  the  multiple-use  and  water-quality  stream- 
flow  recommendations.  Additional  storage  of 
15,400  acre-feet  was  estimated  to  be  needed  to 
maintain  the  multiple-use  streamflows  at  Parsons. 
(USGS) 
W86-02838 


SELECTED  CLIMATOLOGICAL  AND  HYDRO- 
LOGIC  DATA,  RATON  BASIN,  HUERFANO 
AND  LAS  ANIMAS  COUNTIES,  COLORADO, 
AND  COLFAX  COUNTY,  NEW  MEXICO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

A.  L.  Geldon,  and  P.  O.  Abbott. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-138, 
1985.  268  p,  5  fig,  44  tab,  33  ref. 

Descriptors:  ♦Climatic  data,  ♦Hydrologic  data, 
Surface  water  data,  Groundwater  data,  Data  col- 
lections, Coal  mining,  ♦Colorado,  Las  Animas 
County,  Huerfano  county,  ♦New  Mexico,  Colfax 
County,  ♦Raton  Basin. 

The  hydrology  of  the  coal-bearing  Raton  Basin  of 
Colorado  and  New  Mexico  was  investigated  by 
the  U.S.  Geological  Survey.  Data  in  the  report 
were  collected  from  1977  to  1982,  mainly  in  the 
watersheds  of  the  Apishapa  and  Purgatoire  Rivers; 
data  from  the  Cucharas,  Canadian,  and  Vermejo 
River  watersheds  are  also  included  in  the  report. 
The  report  contains  records  of  precipitation,  tem- 
perature, relative  humidity,  evaporation,  and  wind 
movement  at  U.S.  Geological  Survey  and  U.S. 
Army  Corps  of  Engineers  meteorological  stations; 
records  of  soil  water  collected  by  the  U.S.  Geolog- 
ical Survey;  records  of  stream  discharge  and  qual- 
ity at  U.S.  Geological  Survey  gaging  stations  and 
miscellaneous  sites;  and  a  variety  of  ground-water 
data.  The  ground-water  data  includes  records  of 
231  wells,  springs,  and  mines,  including  87  chemi- 
cal analyses  of  the  water,  recorded  water  levels  in 
29  observation  wells,  results  of  125  aquifer  tests, 
and  87  logs  of  wells  and  test  holes.  (USGS) 
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SPIRIT  LAKE  DAM-FAILURE  FLOOD  ROUT- 
ING ASSESSMENT, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W86-02846 


VELOCITY  PROFILE,  WATER-SURFACE 
SLOPE,  AND  BED-MATERIAL  SIZE  FOR  SE- 
LECTED STREAMS  IN  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  P.  Marchand,  R.  D.  Jarrett,  and  L.  L.  Jones. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-733, 
1984.  82  p,  18  fig,  4  tab,  21  ref. 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 

Descriptors:  'Current  meters,  •Velocity  distribu- 
tion, 'Velocity  curve,  Streamflow,  High-gradient 
streams,  Mountain  streams,  Hydraulics,  Flow 
measurement,  Hydrologic  data  collections,  Particle 
size,  'Colorado. 

Existing  methods  for  determining  the  mean  veloci- 
ty in  a  vertical  sampling  section  do  not  address  the 
conditions  present  in  high-gradient,  shallow-depth 
streams  common  to  mountainous  regions  such  as 
Colorado.  The  report  presents  velocity-profile  data 
that  were  collected  for  11  streamflow-gaging  sta- 
tions in  Colorado  using  both  a  standard  Price  type 
AA  current  meter  and  a  prototype  Price  Model 
PAA  current  meter.  Computational  results  are 
compiled  that  will  enable  mean  velocities  calculat- 
ed from  measurements  by  the  two  current  meters 
to  be  compared  with  each  other  and  with  existing 
methods  for  determining  mean  velocity.  Water- 
surface  slope,  bed-material  size,  and  flow-charac- 
teristic data  for  the  1 1  sites  studied  also  are  pre- 
sented. (USGS) 
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SYNTHESIZED     FLOOD     FREQUENCY     OF 
URBAN  STREAMS  IN  ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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MAGNITUDE  AND  FREQUENCY  OF  FLOODS 
IN  ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL.   Water  Re- 
sources Div. 
D.  A.  Olin. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4191,  1984.  105  p,  24  fig,  9  tab, 
16ref. 

Descriptors:  'Floods,  'Frequency  analysis,  Sur- 
face water,  'Regression  analysis,  'Flood  frequen- 
cy, Flood  recurrence  interval,  Statistical  methods, 
'Alabama. 

Methods  are  presented  to  estimate  flood  magnitude 
for  selected  recurrence  intervals  for  urban  and 
rural  streams  with  drainage  areas  from  1  to  22,000 
square  miles.  Seven  hydrologic  areas  were  delin- 
eated and  regression  equations  were  developed  for 
six  areas.  Hydrologic  data  could  not  be  regional- 
ized for  the  seventh  area.  Drainage  area  was  the 
only  independent  variable  used  in  the  equations  for 
five  hydrologic  areas.  Drainage  area  and  a  storage 
factor  were  used  in  the  equations  for  the  other 
area.  One  hydrologic  area,  located  in  the  central 
part  of  the  State,  has  flood  runoffs  two  to  four 
times  greater  than  the  other  areas.  It  is  recom- 
mended that  the  rural  equations  be  used  for  esti- 
mates of  flood  magnitudes  for  both  urban  and  rural 
streams  in  the  hydrologic  area.  Rivers  with  drain- 
age areas  greater  than  1,500  square  miles  could  not 
be  regionalized.  Estimating  methods  for  these 
rivers  are  shown  graphically.  Maximum  flood 
magnitudes  versus  drainage  area  also  are  present- 
ed. (USGS) 
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ESTIMATION  OF  THE  FLOW  AND  WATER- 
QUALITY  CHARACTERISTICS  OF  ALASKAN 
STREAMS, 

Geological  Survey,  Fairbanks,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
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WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  KANSAS- 
FISCAL  YEARS  1983  AND  1984, 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
L.  J.  Combs. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-178, 
1985.  97  p,  10  fig,  6  tab. 

Descriptors:  'Groundwater,  Aquifers,  'Stream- 
flow,  'Water  quality,  'Kansas,  'Hydrologic  data, 
Data  collections. 


The  principal  mission  of  the  U.S.  Geological 
Survey,  Water  Resources  Division,  in  Kansas  is  to 
investigate  the  occurrence,  quantity,  quality,  distri- 
bution, and  movement  of  surface  and  ground 
waters  throughout  the  State.  Primary  activities 
include  the  systematic  collection,  analysis,  and  in- 
terpretation of  hydrologic  data,  evaluation  of 
water  demands,  and  water-resources  research.  Hy- 
drologic investigations  are  conducted  through  four 
basic  types  of  projects:  (1)  data-collection  pro- 
grams, (2)  local  or  areal  investigations,  (3)  state- 
wide or  regional  investigations,  and  (4)  research 
projects.  These  projects  are  funded  through  coop- 
erative agreements  with  State  and  local  agencies, 
transfer  of  funds  from  other  Federal  agencies,  and 
direct  Federal  funds.  Fifty  water-related  projects 
were  ongoing  during  fiscal  years  1983  and  1984  in 
Kansas.  This  report  describes  for  each  of  these 
water-resources  activities  the  problem  that  initiat- 
ed the  study,  the  objectives  of  the  project,  and  the 
approach  designed  to  achieve  these  objectives.  In- 
formation on  data-collection  stations  in  Kansas  is 
presented  in  maps  and  tables.  A  list  of  the  40 
reports  approved  for  publication  by  the  U.S.  Geo- 
logical Survey,  its  cooperators,  or  technical  and 
scientific  organizations  during  1983  and  1984  is 
provided.  (USGS) 
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EFFECTS  OF  RELOCATING  STATE  ROUTE 
151  ON  THE  FLOOD  PROFILES  OF  CONOT- 
TON  CREEK  AND  ITS  TRIBUTARIES  BE- 
TWEEN BOWERSTON  AND  SCIO,  OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W86-02872 


COST-EFFECTIVENESS    OF    THE    STREAM- 
GAGING  PROGRAM  IN  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 
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SUMMARY  OF  WATER  RESOURCES  DEVEL- 
OPMENT AND  HYDROLOGIC  DATA  OF 
SAIPAN,  MARIANA  ISLANDS, 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 
O.  Van  der  Brug. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4121,  1985.  578  p,  35  fig,  77  tab, 
48  ref. 

Descriptors:  'Water-resources  development,  'Hy- 
drologic data,  Weather  data,  Pacific  Islands,  'Mar- 
iana Islands,  'Saipan,  Data  collections. 

Saipan  is  the  largest  island  of  the  Northern  Mari- 
ana Islands,  a  chain  of  14  islands  north  of  Guam. 
Saipan  comprises  one  third  of  the  land  area  of  the 
islands.  No  long-term  rainfall  record  is  available  at 
any  location,  but  some  rainfall  records  are  for 
periods  up  to  16  years,  some  of  which  began  in 
1901.  Average  annual  rainfall  for  the  island  is  81 
inches,  with  the  southern  end  receiving  about  10 
inches  less  annually  than  the  rest  of  the  island.  The 
amount  of  rainfall  which  runs  off  in  northeast 
Saipan  ranges  from  23  to  64  percent  and  averages 
about  40  percent.  Runoff  on  the  rest  of  the  island  is 
from  springs  or  occurs  only  during  heavy  rainfall. 
Surface-water  development  appears  impractical. 
Ground  water  is  the  main  source  of  water  for  the 
island  and  production  was  almost  4  million  gallons 
per  day  in  1982.  However,  chloride  concentration 
in  ground  water  exceeds  1,000  milligrams  per  liter 
in  many  locations.  The  average  chloride  concen- 
tration of  the  domestic  water  stays  near  the  maxi- 
mum permissible  level  (600  milligrams  per  liter). 
This  report  summarizes  the  history  of  the  water- 
resources  development  and  presents  all  available 
hydrologic  data,  including  rainfall  records  since 
1901,  streamflow  records  since  1968,  and  drilling 
logs,  pumping  tests,  chemical  analyses,  and  pro- 
duction figures  from  180  testholes  and  wells  drilled 
on  Saipan.  (USGS) 
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SUMMARY  OF  STATISTICAL  AND  TREND 
ANALYSES  OF  SELECTED  WATER-QUALITY 
DATA  COLLECTED  NEAR  THE  BIG  THICKET 
NATIONAL  PRESERVE,  SOUTHEAST  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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PRELIMINARY  REPORT  ON  A  STUDY  TO 
ESTIMATE  FLOOD  VOLUMES  OF  SMALL 
RURAL  STREAMS  IN  OHIO:  METHODS,  SITE 
SELECTION,  AND  DATA  BASE, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W86-02906 


PENNSYLVANIA  GAZETTEER  OF  STREAMS  - 
PART  II, 

Geological   Survey,   Harrisburg,   PA.   Water  Re- 
sources Div. 
L.  C.  Shaw. 

Available  from  OFSS,  USGS  Box  25425,  Lake- 
wood,  CO  80225.  Bulletin  No.  16.  300  p,  32  fig,  2 
ref. 

Descriptors:  'Streams,  'Pennsylvania,  'Hydrolog- 
ic data,  'Drainage  area,  'Drainage  pattern,  Chan- 
nel pattern,  Main  channel,  Stream  length,  Meander 
ratio,  Relief  ratio,  Channel  slope,  Geomorphology, 
Water  data,  Data  collections,  'Hydrologic  unit 
maps. 

The  Pennsylvania  Gazetteer  of  Streams,  Part  II, 
contains  detailed  descriptions  of  571  streams  with 
drainage  areas  greater  than  25  square  miles.  Natu- 
ral resources,  natural,  artificial,  and  hydrologic 
features  describe  the  basin.  Planners,  water  users, 
and  water  managers  will  be  able  to  better  utilize 
the  basin's  physical  and  hydrological  information 
to  prepare  an  effective  ecological  evaluation. 
(USGS) 
W86-02907 


BASE-FLOW  CHARACTERISTICS  OF  SEG- 
MENTS OF  THE  PINEY  RIVER,  AND  EAST 
AND  WEST  PINEY  RIVERS,  DICKSON  AND 
HICKMAN  COUNTIES,  TENNESSEE, 

Geological    Survey,    Nashville,    TN.    Water   Re- 
sources Div. 
V.  J.  May. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-155, 
1985.  19  p,  8  fig,  4  tab,  10  ref. 

Descriptors:  'Baseflow,  'Seepage,  'Drought, 
•Flow  profiles,  'Frequency  analysis,  Discharge 
measurement,  'Tennessee,  Piney  River,  Dickson 
County,  Hickman  County. 

Base-flow  profiles  based  on  discharge  measure- 
ments made  during  a  seepage  investigation  on 
August  28,  1984,  define  losing  and  gaining  reaches 
of  segments  of  the  Piney  River,  and  East  and  West 
Piney  Rivers,  Dickson  and  Hickman  Counties, 
central  Tennessee.  A  similar  profile  defines  losing 
and  gaining  reaches  for  the  average  3-day  mini- 
mum discharge,  20-year  recurrence  interval,  and 
the  variability  of  that  discharge  along  the  river 
channels.  The  average  3-day  minimum  discharge, 
20-year  recurrence  interval,  ranged  from  2.4  cubic 
feet  per  second  for  the  site  on  East  Piney  River  to 
45.6  cubic  feet  per  second  at  the  Vernon  gage, 
farthest  site  downstream  in  the  study  area.  On  the 
Piney  River,  the  lowest  3-day,  20-year  discharge, 
occurs  at  river  mile  23.5,  0.1  river  mile  down- 
stream from  the  confluence  of  the  East  and  West 
Piney  Rivers.  Comparison  of  discharge  measure- 
ments to  recorded  August  discharges  at  the 
Vernon  gage  shows  that  the  measurements  repre- 
sent base-flow  conditions  in  the  Piney  River  basin. 
The  measurements  and  analyses  can  be  used  to 
formulate  water  management  plans  for  use  during 
droughts.  (USGS) 
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STREAMFLOW  AND  SEDIMENT  DATA  COL- 
LECTED AT  SEVEN  STREAM-GAGING  STA- 
TIONS IN  THE  JAMES  RIVER  BASIN  DOWN- 
STREAM FROM  FORESTBURG,  SOUTH 
DAKOTA,  FROM  OCT  1,  1982  -  SEP  30,  1983, 
Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

J.  R.  Little. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-156, 
1985.  60  p,  23  fig,  15  tab,  2  ref. 

Descriptors:  *Data  collection,  Hydrologic  data, 
•Streamflow  data,  *Sediment  data,  *South  Dakota, 
James  River  basin,  Forestburg. 

A  compilation  of  streamflow  and  suspended-sedi- 
ment data  collected  from  October  1,  1982,  to  Sep- 
tember 30,  1983,  at  seven  gaging  stations  in  the 
James  River  basin  downstream  from  Forestburg, 
South  Dakota,  is  presented  in  tabular  and  graphic 
form.  Three  of  the  gaging  stations  are  on  the  main 
stem  and  four  are  on  tributary  streams.  These  are 
the  results  from  the  second  year  of  a  two-year 
study  in  cooperation  with  the  Lower  James  Con- 
servancy Sub-District.  The  data  listed  in  the  tables 
and  figures  include  location,  a  summary  of  the 
streamflow  for  the  period  of  record,  tables  listing 
the  daily  streamflow,  mean  suspended-sediment 
concentration,  and  suspended-sediment  discharge; 
and  figures  showing  the  daily  streamflow,  mean 
suspended-sediment  concentration  and  suspended- 
sediment  discharge  for  each  gaging  station.  Sand- 
bars are  developing  in  the  river  and  this  data  is  to 
be  used  in  studies  analyzing  sources  of  the  sedi- 
ment and  tributary  sediment  loads  relative  to  those 
carried  by  the  main  stem.  (USGS) 
W86-02912 


HARMONIC  ANALYSES  OF  STREAM  TEM- 
PERATURES IN  THE  UPPER  COLORADO 
RIVER  BASIN, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7  . 
W86-02917 


2F.  Groundwater 


UTILIZATION  OF  THERMAL  EMITTANCE 
DATA  TO  MONITOR  SODL  MOISTURE  AND 
SUBSURFACE  GROUNDWATER, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 
Physics. 

J.  A.  Tunheim,  and  W.  W.  Hein. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-203966/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. South  Dakota  Water  Resources  Research 
Institute,  Brookings,  Completion  Report,  Feb 
1985,  110  p,  9  tab,  45  fig,  41  ref.  Bu  Rec  B-068- 
SDAK.  14-34-0001-1263. 

Descriptors:  *Soil  moisture,  'Thermography, 
•Thermal  prospecting,  'Groundwater,  Soil  tem- 
perature, 'Remote  sensing,  *South  Dakota,  Irriga- 
tion effects,  Satellites. 

Experimental  and  theoretical  investigations  were 
carried  out  relating  to  the  detection  and  mapping 
of  soil  moisture  and  subsurface  groundwater  by  the 
use  of  remote  sensed  thermal  emmittance  data 
(thermography).  Calculations  performed  employ- 
ing a  previously  developed  finite  difference  model 
showed  a  quadratic  relationship  between  tempera- 
ture difference  between  two  soil  plots  and  their 
corresponding  soil  moisture  difference.  The  rela- 
tionship between  the  surface  soil  heat  flux  and 
calculated  maximum  diurnal  temperature  differ- 
ence was  found  to  be  linear.  Modifications  of  the 
model  were  also  made  to  siimulate  light  penetra- 
tion through  the  plant  canopy.  Experimental  inves- 
tigations consisted  of  measurements  on  both  small 
controlled  plots  and  over  large  land  areas.  Statisti- 
cal analysis  of  small  plot  data  showed  a  significant 
correlation  between  soil  moisture  differences  be- 
tween irrigated  and  nonirrigated  plots  and  appar- 
ent surface  temperature  differences.  Soil  moisture 
and  other  measurements  made  throughout  the  state 
of  South  Dakota  gave  only  marginal  correlations 


with  satellite  thermal  emmittance  data.  However, 
model  calculations  of  apparent  surface  temperature 
differences  agree  well  with  satellite  values.  Gener- 
al results  of  this  study  indicate  promise  for  use  of 
satellite  thermal  emittance  data  in  determining  soil 
moisture  but  further  study  is  needed. 
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GROUNDWATER  QUALITY  AND  MINERAL 
DEPOSITS  RELATIONSHIPS  IN  THE  OZARK 
MOUNTAINS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2K. 
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UNIFIED  MASS  TRANSPORT  MODEL  FOR 
HIGH  AND  LOW  GROUNDWATER  DISPERSI- 
VITIES, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
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FINITE  ELEMENT  SIMULATION  OF  SATU- 
RATED-UNSATURATED  SUBSURFACE 

FLOW, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

G.  E.  Blandford. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214658/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No  155,  August  1984.  71  p, 
13  fig,  34  ref.  USGS  G-844-03. 

Descriptors:  Mathematical  models,  Model  studies, 
Saturated  flow,  Unsaturated  flow,  Storm  seepage, 
Finite  element  method,  'Groundwater  movement, 
♦Infiltration,  'Surface-groundwater  relationships. 

A  two-dimensional  transient  model  for  flow 
through  saturate-unsaturated  porous  media  is  de- 
veloped. The  model  numerically  solves  the  pres- 
sure head  dependent  or  moisture  content  depend- 
ent form  of  Richard's  equation.  The  model  code 
uses  isoparametric  quadratic  triangular  and/or 
quadrilateral  finite  elements  for  the  geometric  rep- 
resentation and  for  the  weak  Galerkin  spacial  inte- 
grations. An  implicit,  unconditionally  stable  single- 
step  numerical  time  integration  scheme  with  an 
oscillatory  noise  reduction  option  is  utilized  for  the 
temporal  discretization.  The  highly  efficient  sym- 
metric skyline  (profile)  solution  scheme  is  used  to 
solve  the  resulting  simultaneous  equations.  The 
nonlinear  subsurface  flow  parameters  are  approxi- 
mated using  cubic  spline  interpolation.  The  ele- 
ment material  properties  can  be  independently  de- 
fined thus  permitting  the  modelling  of  layered  geo- 
logic formations.  Derivative  smoothing  is  present- 
ed for  the  post-calculation  of  Darcian  velocities. 
Currently,  the  program  is  limited  to  time  varying 
specification  of  pressure  head  or  moisture  content 
and  fluxes.  Several  sample  problems  are  presented 
illustrating  the  accuracy  and  validity  of  the  devel- 
oped model. 
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DISCHARGE  AND  TRAVEL  TIME  DETERMI- 
NATIONS IN  THE  ROYAL  SPRESG  GROUND- 
WATER BASIN,  KENTUCKY, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

J.  Thrailkill,  and  D.  R.  Gouzie. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214765/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No.  149,  August,  1984.  49 
p,  7  fig,  6  tab,  14  ref.  USGS  G-844-07. 

Descriptors:  Dyes,  "Karst  hydrogeology,  Ground- 
water basins,  Dye  releases,  Groundwater  move- 
ment, Groundwater  pollution,  Aquifiers,  Karst, 
Limestone,  Springs,  'Kentucky. 

Groundwater  flow  in  many  karst  regions,  includ- 
ing the  Inner  Bluegrass  Karst  Region  of  central 
Kentucky  in  which  the  study  area  was  located,  is 
unlike  groundwater  flow  in  granular  aquifers.  At 
least  the  major  flows  are  turbulent  and  often  with  a 


free  surface  in  large  conduits,  and  applying  con- 
cepts based  on  Darcy's  Law  to  describe  and  model 
these  flows  is  inappropriate.  Parameters  such  as 
linear  velocity,  channel  geometry,  and  conveyance 
used  to  describe  surface  streamflows  are  more  ap- 
plicable, and  the  primary  objective  of  the  project 
was  to  estimate  these  in  a  groundwater  basin  using 
the  travel  time  of  dye  slugs  and  discharges  ob- 
tained by  dye  dilution.  These  data  were  also 
needed  to  determine  the  travel  time-discharge  rela- 
tionship required  to  manage  contaminent-spills  and 
evaluate  methods  of  enhancing  low  flows  in  the 
basin,  the  second  and  third  objective  of  the 
project.  These  latter  two  objectives  are  of  impor- 
tance because  the  flow  in  the  Royal  Spring 
groundwater  basin  that  was  investigated  is  used  as 
a  municipal  water  supply.  Preliminary  results  indi- 
cate that  the  data  will  permit  such  parameter  esti- 
mation and  have  suggested  methods  of  increasing 
the  amount  of  water  available  during  low-flow 
periods. 
W86-02479 


MATHEMATICAL  MODELS  FOR  WATER  RE- 
SOURCES POLICY  AND  MANAGEMENT 
WITH  APPLICATION  TO  THE  EUTAW- 
MCSHAN  AQUIFER, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Civil  Engineering. 
V.  L.  Zitta,  and  R.  L.  Frnka. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214914/ 
AS,  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State,  Technical  Completion 
Report,  September  1984,  133  p,  33  fig,  23  tab,  57 
ref,  2  append.  USGA  G-851-03. 

Descriptors:  'Mississippi,  'Groundwater  move- 
ment, 'Mathematical  models,  'Management  plan- 
ning, 'Simulation  analysis,  Groundwater  manage- 
ment, Water  management,  Unconfined  aquifers, 
Confined  aquifers. 

This  study  sets  forth  a  set  of  models  for  the  simula- 
tion of  groundwater  flow  in  confined  or  uncon- 
fined aquifers  along  with  optimization  methods  for 
the  purpose  of  facilitating  the  work  of  the  water 
manager.  In  particular  the  procedure  contains  rou- 
tines for  simulation  of  hydraulic  head  within  the 
aquifer,  power  for  transport  of  water  from  well 
source  to  demand  center,  unit  cost  of  transport/ 
treatment  alternatives  and  well  field  development, 
and  optimization  of  the  many  possible  source  loca- 
tions with  the  demand  centers.  Application  of  the 
models  was  made  to  a  hypothetical  scenario  of 
well  fields  and  demand  centers  within  the  Eutaw- 
McShan  aquifer  in  Mississippi.  Twenty-six  possible 
well  field  locations  were  to  serve  nine  demand 
centers.  Unit  costs  were  computed  and  the  opti- 
mum alternatives  were  determined  from  the  Out- 
of-Kilter  algorithm.  A  major  part  of  the  effort  was 
to  automate  the  procedures  to  input  aquifer,  well 
location  and  demand  centers  into  the  groundwater 
and  transport,  cost  and  optimization  models.  The 
model  grid,  county  boundaries,  aquifer  outcrop 
areas,  top  and  bottom  elevations  of  the  aquifer 
along  with  the  well/demand  centers  were  digitized 
and  all  geometric  data  transferred  from  longitude 
and  latitude  to  state  plane  coordinates.  All  major 
plots  were  produced  by  software  written  for  im- 
plementation on  the  MSU  Computing  Center 
equipment. 
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SUITABILITY  OF  MARINE  CLAYS  AS  LINERS 
FOR  HAZARDOUS  WASTE  DISPOSAL  SITES, 

Maine  Univ.  at  Orono.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
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PARAMETER     IDENTIFICATION     IN     LAY- 
ERED AQUIFER  SYSTEMS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

M.  Aral,  and  M.  Zakihani. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-216935/ 

AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 


Field  2— WATER  CYCLE 


Group  2F — Groundwater 

fiche.  Environmental  Resources  Center  Report 
No.  ERC-02-84,  Georgia  Institute  of  Technology, 
Atlanta,  July,  1984,  73  p,  1  tab,  2  fig,  59  ref.  USGS 
G-836(02). 

Descriptors:  'Groundwater  movement,  Model 
studies,  'Groundwater  seepage,  'Finite  element 
method,  'Multilayer  aquifers,  Aquifer  parameters, 
Geohydrology. 

In  this  study,  the  finite  element  least  squares  opti- 
mization algorithm  is  utilized  to  identify  the  hydro- 
geologic  field  parameters  of  a  multilayer  aquifer 
system.  The  techniques  developed  rely  on  accurate 
steady-state  piezometric  head  data  for  each  aquifer 
in  the  multilayered  system.  The  Least  squares  it- 
erative approach  developed  systematically  adjusts 
the  local  transmissivity  values  and  the  resistance 
prameters  of  the  confining  layers  until  a  good  fit  is 
achieved  between  the  observed  and  computed  pie- 
zometric head  values  at  several  locations.  This  is 
an  iterative  approach  which  automates  the  trail 
and  error  model  calibration  process  and  extends  it 
to  a  multilayer  system.  The  technique  is  applied  to 
a  field  problem  with  considerable  success  and  the 
algorithm  shows  promise  as  a  practical  tool  and  a 
definite  alternative  to  the  manual  trial  and  error 
approach. 
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STUDY  OF  THE  MECHANICS  OF  GROUND- 
WATER AQUIFER/AQUITARD  EXPANSION 
CAUSED  BY  HEATING, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
R.  K.  Moore,  and  D.  R.  Hampton. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-219061/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Alabama 
Water  Resources  Research  Institute,  Auburn,  Sep- 
tember 1984.  51  p,  27  ref,  12  fig,  3  tab.  USGS 
G880-06. 

Descriptors:  'Thermal  storage,  'Alabama, 
'Aquifers,  'Temperature  effects,  Subsidence, 
Heave,  Computer  modeling. 

FORTRAN  computer  models  were  developed  to 
predict  the  expansion  and  contraction  of  aquifers 
bounded  by  upper  and  lower  aquitards  caused  by 
injection-storage-retrieval  cycles  associated  with 
aquifer  storage  and  recovery  of  thermal  energy. 
The  model  is  based  on  four  volume  change  compo- 
nents: (1)  reversible  volume  change  caused  by  tem- 
perature change  (2)  irreversible  volume  change 
caused  by  temperature  change  (3)  volume  change 
caused  by  decrease  in  effective  stress  in  an  un- 
drained  geotechnical  material  and  (4)  dissipation  of 
excess  pore  pressure  through  a  consolidation  proc- 
ess. The  computer  results  were  compared  to  field 
observations  obtained  from  a  thermal  energy-aqui- 
fer storage  demonstration  experiment  in  Mobile, 
Alabama.  The  computer  model  over-predicts  sur- 
face heave  in  the  early  portion  of  the  injection 
cycle,  but  satisfactorily  approximates  the  field  ob- 
servations during  the  last  half  of  the  total  injection- 
storage-recovery  cycle.  The  error  may  be  associat- 
ed with  the  simplified  approach  assumed  to  model 
the  time-dependent  consolidation/drainage  proc- 
ess. 
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SINGLE-WELL,  MULTIPLE-PULSE  TRACER 
TECHNIQUE  FOR  ESTIMATING  GROUND 
WATER  VELOCITIES  AND  POLLUANT 
TRANSPORT  RATES:  THEORETICAL  DEVEL- 
OPMENT, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5B. 
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GROUNDWATER  PROBLEMS  IN  THE  MID- 
ATLANTIC  FALL-LINE  CITIES, 

District  of  Columbia  Univ.,  Washington.   Water 

Resources  Research  Center. 

M.  H.  Watt,  and  J.  V.  O'Connor. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-225985/ 

AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 


fiche. Report  No.  62,  September  1984.  70  p,  1 1  tab, 
8  fig.  USGS  G834-02. 

Descriptors:  'Groundwater,  Pollution,  Urbaniza- 
tion, 'Urban  hydrology,  'Dewatering,  Wells,  Con- 
struction, Groundwater  management,  Hydrogeo- 
logy,  Building  foundations,  Fall  Zone,  Groundwat- 
er recharge,  Groundwater  laws,  Oil  seepage,  Mid- 
Atlantic,  District  of  Columbia. 

In  recent  years,  researchers  and  managers  in  the 
northeastern  United  States  have  focused  most  of 
their  efforts  on  groundwater  problems  such  as 
contamination  and  overdraft.  However,  little  atten- 
tion has  been  given  to  the  groundwater  regime  of 
the  major  cities  of  the  Fall  Zone.  The  Fall  Zone  is 
a  dividing  zone  between  the  Piedmont  province 
and  the  Atlantic  Coastal  Plain  province  in  the  East 
Coast  of  the  United  States.  The  Fall  Zone  extends 
from  New  York  to  Georgia.  The  cities  that  lie 
along  the  Fall  Zone  are  referred  to  as  Fall-Line 
cities  (e.g.,  Philadelphia,  Wilmington,  Baltimore, 
Washington,  and  Richmond).  Here  are  a  number  of 
problems  related  to  groundwater  underlying  urban 
areas.  These  are  related  to  the  construction,  tunnel- 
ing, and  history  of  land  use  activities.  The  purpose 
of  this  project  is  to  develop  an  understanding  of 
the  groundwater  situation  of  the  Fall-Line  cities. 
The  project  examines  groundwater  quantity  and 
quality  of  these  cities.  The  impact  of  urbanization 
as  well  as  institutional  problems  related  to  ground- 
water are  discussed.  Special  emphasis  was  placed 
on  the  study  of  the  District  of  Columbia's  ground- 
water problems  as  they  relate  to  construction,  tun- 
neling, and  other  urban  activities. 
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TECTONIC  STRUCTURES  RESPONSIBLE 
FOR  ANISOTROPIC  TRANSMISSIVITIES  IN 
THE  PALEOZOIC  AQUIFERS-SOUTHERN 
BIGHORN  BASIN,  WYOMING, 

Wyoming  Univ.,  Laramie.  Coll.  of  Arts  and  Sci- 
ences. 

D.  L.  Blackstone,  and  P.  W.  Huntoon. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-227155/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Wyoming  Water  Research  Center,  Techni- 
cal Completion  Report,  Laramie,  September  1984. 
84  p,  35  fig,  3  tab,  92  ref,  append.  USGS  G879-02. 

Descriptors:  'Wyoming,  'Structural  geology; 
'Groundwater  movement,  'Anisotropy,  Ground- 
water, Permeability,  Drilling  fluids,  Oil  wells,  Aq- 
uifer characteristics,  'Pennsylvanian  Tensleep, 
'Bighorn  Basin. 

A  structure  contour  map  datum  on  top  of  the 
Pennsylvanian  Tensleep  sandstone  aquifer  was 
drafted  by  the  Wyoming  Geological  Survey.  The 
map  covers  approximately  7,200  square  miles  in 
the  southern  Bighorn  Basin,  Wyoming  including 
Washakie  and  Hot  Springs  Counties  and  parts  of 
Fremont,  Park  and  Bighorn  Counties;  scale 
1:125,000.  Regional  cross  sections  are  included; 
scale  1"  =  1  mile.  Specific  detailed  cross  sections 
for  20  anticlinal  structures  are  completed.  All 
available  surface  geology,  well  data  and  reflection 
seismic  lines  have  been  utilized.  The  emphasis  is  on 
the  disruption  of  the  aquifer  by  folding  and  faulting 
(anisotropy);  scale  1 :24,000. 
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ANALYSIS  OF  INJECTION  IN  STRATIFIED 
AQUIFERS, 

Florida  Univ.,  Gainesville.  Dept.  of  Civil  Engi- 
neering. 

S.  J.  Laux,  and  B.  A.  Benedict. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-227247/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Florida  Water  Resources  Research  Center, 
Gainesville,  Publication  No.  81,  Aug.  1984.  79  p, 
10  fig,   2  tab,   43   ref,   append.   USGS   G835-02. 

Descriptors:  Groundwater,  Modeling,  Water  qual- 
ity, 'Injection  wells,  'Florida,  Finite  element 
method,  Saline-freshwater  interfaces. 

An  extension  of  the  integral  method  was  made  to 
model  the  case  of  injection  into  a  two-layer  system 


with  injection  into  the  top  of  the  lower  layer.  An 
alternating  direction  implicit  (ADI)  finite-differ- 
ence model  was  developed  to  solve  the  equations 
describing  this  system.  The  need  for  small  time 
steps  for  model  convergence  and  the  rapid  stabili- 
zation of  drawdowns  led  to  the  alternative  use  of 
an  analytical  method  (the  Hantush  equation  for 
leaky  aquifers)  to  calculate  drawdowns  and  drasti- 
cally reduce  computer  time.  Attempts  were  made 
to  fit  the  model  to  data  from  injection  wells  in 
Pinellas  County,  Florida.  The  basic  extent  of  the 
injected  water  field  was  reproduced  fairly  well, 
except  that  the  drawdown  and  injected  water 
thickness  in  the  immediate  vicinity  of  the  well  are 
too  small.  Neglect  of  vertical  flows  in  the  well 
region  may  be  of  importance  here.  The  complicat- 
ed system  here,  with  salt  water  both  above  and 
below  the  injected  water,  makes  it  difficult  to 
estimate  well  concentrations  currently.  The  model 
developed  in  this  work  produces  a  tool  for  analysis 
of  injections  of  wastes  which  should  prove  useful 
for  preliminary  assessments.  Work  is  continuing  to 
further  the  development  and  test  against  other 
data. 
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ISOTOPIC  INVESTIGATION  OF  GROUND- 
WATER RESOURCES  IN  THE  OJO  ALAMO 
SANDSTONE,  NACIMENTO,  AND  SAN  JOSE 
FORMATIONS,  SAN  JUAN  BASIN,  NEW 
MEXICO, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Dept.  of  Geoscience. 
F.  M.  Phillips,  L.  A.  Peeters,  and  M.  K.  Tansey. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-229805/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitue,  Technical  Completion  Report,  Las  Cruces, 
October  1984.  104  p,  17  fig,  9  tab,  88  ref,  2  append. 
USGS  G-858-02. 

Descriptors:  'Groundwater  resources,  'New 
Mexico,  Coal  mining,  Groundwater  dating, 
Carbon  radisotopes,  Tritium,  Deuterium,  Oxygen 
isotopes,  Paleoclimatology. 

The  San  Juan  Basin,  in  northwest  New  Mexico, 
has  vast  reserves  of  strippable,  low  sulfur  coal. 
Development  of  this  resources  will  require  large 
quantities  of  water,  from  an  area  where  water 
resources  are  not  abundant.  Since  surface-water 
supplies  are  fully  allocated,  increased  future  water 
demands  will  have  to  be  met  through  ground- 
water development.  This  study  concentrates  on  the 
Ojo  Alamo,  Nacimiento,  and  San  Jose  Formations, 
the  aquifers  directly  above  the  principal  coal  unit. 
Carbon- 14  and  tritium  methods  were  used  to  date 
the  ground  water  in  these  units.  Initial  radiocarbon 
activities  were  calculated  using  the  models  of 
Vogel,  Tamers,  Pearson,  Mook  and  Fontes.  Ages 
from  Fontes'  model,  ranging  from  modern  to 
26,000  years,  were  used  for  hydraulic  conductivity 
estimates,  which  varied  from  3  X  10-7  m/sec  to  10- 
5  m/sec.  Tritum  analyses  showed  that  postbomb 
precipitation  was  present  in  samples  with  modern 
radiocarbon  dates,  indicating  that  active  recharge 
is  occurring.  Stable  isotope  results  showed  a  clear 
correlation  between  ground-water  age  and  stable- 
isotope  concentrations.  Samples  with  Pleistocene 
radiocarbon  ages  exhibited  a  significant  depletion 
in  deuterium  and  oxygen- 18.  This  observation 
lends  support  to  the  hypothesis  of  isotopically 
lighter  Pleistocene  precipitation.  Such  lighter  re- 
charge was  most  likely  due  to  a  colder  mean 
annual  temperature  and  perhaps  increased  winter 
precipation.  Consideration  of  various  factors  con- 
trolloing  the  stable  isotope  composition  of  ground 
water  allows  estimation  of  a  5  to  7  C  temperature 
decrease  during  the  late  Wisconsin,  accompanied 
by  increased  effective  precipitation.  A  similar 
change  is  obtained  from  nobel-gas  paleothermo- 
metry. 
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HYDROGEOLOGY  OF  DEKE  ISLAND,  PINGE- 
LAP  ATOLL,  EASTERN  CAROLINE  ISLANDS, 

Guam  Univ.,  Agana.  Water  and  Energy  Research 

Inst,  of  the  Western  Pacific. 

J.  F.  Ayers,  H.  L.  Vacher,  R.  N.  Clayshulte,  D. 


WATER  CYCLE— Field  2 


Strout,  and  R.  Stebnisky. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232809/ 
AS  Price  codes:  A17  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  52,  July,  1984.  366  p, 
49  fig,  19  tab,  13  ref.  USGS  G837-02. 

Descriptors:  'Guam,  'Geohydrology,  'Atolls, 
Groundwater,  Groundwater  movement,  Reefs, 
Carbonates,  Carbonate  rocks,  Limestones,  Seismol- 
ogy, Geophysics. 

An  extensive  hydrogeological  investigation  was 
conducted  on  Deke  Island  located  on  Puigelap 
Atoll,  Ponape  State.  Field  work  included  installa- 
tion of  observation  wells,  water-level  monitoring, 
installation  of  a  tidal  gage,  core  drilling,  surface 
geological  and  topographical  mapping,  geophysi- 
cal surveys,  and  water-quality  analysis.  Results  in- 
dicate a  number  of  previously  unknown  aspects  of 
atoll  island  hydrology.  The  most  significant  is  the 
partial  confinement  of  the  fresh-water  lens  system 
beneath  the  landward  extension  of  the  reef-flat 
plate.  Where  the  plate  is  absent  water-table  condi- 
tions are  prevalent.  The  plate  acts  as  a  leaky  con- 
fining layer  which  allows  some  rainwater  to  enter 
the  flow  system  by  downward  movement  under 
gravity.  A  method  of  reducing  observed  water 
levels  in  wells  to  actual  sea  level  was  developed. 
Also,  several  subsurface  hydrogeologic  units  were 
identified  and  their  roles  within  the  overall  hydrol- 
ogy of  Deke  were  defined.  In  general,  the  size  and 
extent  of  the  lens  was  mapped.  Based  on  the  inter- 
pretation of  study  results,  an  atoll  island  hydrogeo- 
logic (conceptual)  model  is  presented.  Finally, 
some  practical  implications  of  the  study  findings 
are  discussed  and  recommendations  for  further 
work  are  made. 
W86-02625 

CHARACTERIZING  WATER  MOVEMENT  IN 
THE  WEATHERED  ZONE  OF  GLACIAL  TILLS 
UNDER  CONTINUOUS  IRRIGATION, 

South  Dakota  State  Univ.,  Brookings.  Water  Re- 
sources Research  Inst. 
A.  R.  Bender,  and  C.  G.  Carlson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232817/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  December, 
1984.  26  p,  6  tab,  3  fig,  6  ref.  USGS  G-869-06.  14- 
08-000  l-G-869. 

Descriptors:  *South  Dakota,  *Glacial  till,  'Hy- 
draulic conductivity,  'Porosity,  Irrigation  design. 

A  natural  prairie  site  in  Hyde  County,  South 
Dakota  was  instrumented  and  sprinkler  irrigated  to 
determine  the  hydraulic  properties  of  the  glacial 
till  substrates.  Sufficient  water  was  added  to  the 
soil  profile  during  a  40  day  period  to  achieve  static, 
saturated  conditions  with  a  water  table  at  the  sur- 
face. Water  penetrated  to  at  least  4.5  meters  but 
less  than  9  meters  depth  below  the  surface  during 
the  study  period  (9  months).  Saturated  hydraulic 
conductivities  were  calculated  to  be  in  the  range 
.02-.03  cm/hr  in  the  1-3  meter  layer.  Drainable 
porosity  was  in  the  range  of  .03-.06  with  .04-.05 
being  the  most  probable  range  in  the  1-3  meter 
layer.  Piezometers  on  the  plots  indicated  a  signifi- 
cant fall  in  the  water  table  during  the  winter  but 
the  data  was  insufficient  to  verify  the  validity  or 
meaning  of  these  observations. 
W86-02626 


Descriptors:  'Well  data,  'Fracture  permeability, 
'Magnetic  studies,  'South  Carolina,  Profiles, 
'Groundwater,  Dikes,  Metamorphic  rocks,  Igne- 
ous rocks,  Granite,  Water  quality,  Acidity,  Yield, 
'Water  yield. 

This  investigation  deals  with  field  and  laboratory 
studies  on  indicators  of  ground  water  quality  and 
well  yields  from  a  variety  of  igneous,  metamor- 
phic, and  fault  rocks  situated  in  the  Piedmont  of 
South  Carolina.  The  yields  of  206  wells  drilled  in 
Greenwood  County  varied  from  0  to  150  gpm, 
while  the  median  was  17  gpm.  The  median  yield  of 
the  wells  situated  in  fracture  traces  and  lineaments 
was  25  gpm,  which  was  about  twice  the  median 
yield  of  12  gpm  of  the  randomly  located  wells.  The 
median  productivity  of  the  wells  situated  in  the 
Carolina  Slate  Belt  was  28  gpm,  while  the  median 
yields  of  the  Charlotte  and  Kings  Mountain  belts 
were  17  gpm  and  15  gpm  respectively.  The  higher 
productivity  of  the  Carolina  Slate  Belt  was  caused 
by  a  greater  abundance  of  permeable  bedding 
planes  and  joints  in  these  rocks.  The  principal 
water  quality  problem  was  the  low  pH.  The 
median  value  was  6.4,  and  25  percent  of  the  sam- 
ples had  pH  values  below  6.0.  The  lowest  median 
pH,  5.8,  was  reported  from  9  wells  drilled  in  the 
Coronaca  Granite-Tyenite.  Two  new  dikes,  the 
Sholas  Junction  Dolerite  of  Greenwood  County 
and  the  Due  West  Dolerite  of  Abbeville  County, 
were  mapped.  Studies  of  magnetometer  profiles 
and  field  data  suggest  that  the  Shoals  Junction 
Dolerite  consists  of  multiple  dikes  emplaced  in 
extensional  fractures  which  cut  across  rocks  of  the 
Kings  Mountain  Belt.  Unfortunately,  no  drilled 
wells  were  located  in  the  Shoals  Junction  Dolerite 
and  thus,  its  ground  water  capability  is  not  known. 
Nevertheless,  because  of  the  high  incidence  of 
fractures  here,  this  zone  might  well  contain  good 
supplies  of  ground  water. 
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INDICATORS  OF  GROUND  WATER  QUALITY 
AND  YIELD  FOR  A  PUBLIC  WATER  SUPPLY 
IN  ROCK  FRACTURE  ZONES  OF  THE  PIED- 
MONT. 

Clemson  Univ.,  SC.  Dept.  of  Chemistry  and  Geol- 
ogy- 

D.  S.  Snipes,  L.  L.  Burnett,  J.  A.  Wyhe,  L.  A. 
Sacks,  and  S.  B.  Heaton. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-233765/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. South  Carolina  Water  Resources  Research 
Institute  Completion  Report,  No.  115,  Clemson, 
August  1984.  80  p,  11  fig,  21  tab,  29  ref,  2  append. 
USGS,  G-868-02.  14-08-0001-G-868. 


CALIBRATION  OF  THE  SNAKE  PLAIN  AQUI- 
FER GROUND-WATER  FLOW  MODEL, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. . 
G.  S.  Johnson,  C.  E.  Brockway,  and  J.  Lindgren. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249100/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute, 
Completion  Report,  Moscow,  May,  1985.  10  p,  2 
fig,  5  ref.  USGS  G839-06.  14-08-000 1-G839. 

Descriptors:  'Idaho,  Groundwater  resources,  Aq- 
uifer characteristics,  Aquifer  systems,  Groundwat- 
er movement. 

The  Snake  Plain  aquifer  ground-water  flow  model 
is  operated  by  the  Idaho  Department  of  Water 
Resources  as  a  tool  for  management  of  the  aquifer 
and  the  hydraulically  connected  Snake  River.  Data 
made  available  by  the  1980  U.S.  Geological 
Survey  RASA  program  is  being  used  to  recalibrate 
the  model.  This  project  provided  technical  assist- 
ance for  the  assembly  and  interpretation  of  the 
hydrologic  data  necessary  to  recalibrate  the  model. 
W86-02689 

FEASIBILITY  OF  DIRECT  UTILIZATION  OF 
SELECTED  GEOTHERMAL  WATER  FOR 
AQUACULTURE  OF  MACROBRACHIUM  RO- 
SENBERGH, 

Boise  State  Univ.,  ID.  Dept.  of  Geology  and  Geo- 
physics. 
C.  Spinosa. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249126/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Research  Institute,  Moscow, 
Completion  Report,  May,  1984,  18  p,  3  fig,  2  tab, 
15  ref,  USGS  G839-09.  14-08-0001-G839. 

Descriptors:  'Geothermal  resources,  'Idaho, 
'Aquaculture,  Crustaceans,  'Water  quality, 
Groundwater,  Commercial  shellfish. 

The  feasibility  was  tested  of  direct  utilization  of 
geothermal  water  for  the  aquaculture  of  Malaysian 
freshwater  prawns  (Macrobrachium  rosenbergii). 
A  problem  with  using  geothermal  water  for  aqua- 


Groundwater — Group  2F 

culture  is  the  chemical  composition  of  the  water 
with  high  flouride  levels  being  a  particular  prob- 
lem. Results  show  that  (1)  some  geothermal  water 
in  Idaho  can  be  used  directly  for  the  aquaculture  of 
Macrobrachium  rosenbergii,  (2)  high  flouride 
levels  cannot  be  directly  correlated  with  high  mor- 
tality rates  and  (3)  low  flouride  levels  do  not 
correlate  with  high  growth  rates. 
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EVALUATION  OF  DATA  REQUIREMENTS 
FOR  GROUNDWATER  CONTAMINANT 
TRANSPORT  MODELING, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
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BACKGROUND  HYDROLOGIC  INFORMA- 
TION IN  POTENTIAL  LIGNITE  MINING 
AREAS  IN  NORTH-CENTRAL  MISSISSIPPI, 
AUGUST  1984, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W86-02761 

WATER  RESOURCES  OF  AURORA  AND  JER- 
AULD COUNTIES,  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-02763 

GROUND-WATER  SYSTEM  AND  POSSIBLE 
EFFECTS  OF  UNDERGROUND  COAL 
MINING  IN  THE  TRAIL  MOUNTAIN  AREA, 
CENTRAL  UTAH 

Geological  Survey,   Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W86-02765 

WATER  RESOURCES  DATA  FOR  CALIFOR- 
NIA, WATER  YEAR  1983,  VOLUME  4.  NORTH- 
ERN CALIFORNIA  VALLEY  BASINS  AND 
THE  GREAT  BASIN  FROM  HONEY  LAKE 
BASIN  TO  OREGON  STATE  LINE, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02771 

WATER  RESOURCES  DATA  FOR  CALIFOR- 
NIA. 1983,  VOLUME  3.  SOUTHERN  CENTRAL 
VALLEY  BASINS  AND  THE  GREAT  BASIN 
FROM  WALKER  RIVER  TO  TRUCKEE  RIVER, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02772 

WATER-DATA  PROGRAM  OF  THE  U.S.  GEO- 
LOGICAL SURVEY  IN  KANSAS,  FISCAL 
YEAR  1983, 

Geological   Survey,    Lawrence,   KS.   Water   Re- 
sources Div.  ,j-„ 
For  primary  bibliographic  entry  see  Field  7C 
W86-02778 

WATER-LEVEL  DECLINES  IN  THE  MAG- 
OTHY  AQUIFER  IN  SOUTHERN  MARYLAND 
RELATED  TO  INCREASES  IN  PUMP  AGE, 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 
F  K  Mack,  J.  C.  Wheeler,  and  S.  E.  Curtin. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  82-919, 
1983.  29  p,  13  fig,  3  tab,  13  ref. 

Descriptors:  'Groundwater,  'Potentiometric  level, 
Water  wells,  Coastal  Plain,  'Water-level  fluctua- 
tions, Pumpage,  Aquifer  evaluation,  Hydrographs, 
'Maryland,  Charles  County,  Prince  Georges 
County,  Calvert  County,  'Magothy  aquifer. 
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Pumpage  from  the  Magothy  aquifer  in  the  project 
area  in  southern  Maryland  increased  from  about 
0.45  million  gallons  per  day  (Mgal/d)  in  1962  to 
about  3.3  Mgal/d  in  1981.  Distinct  and  extensive 
cones  of  depression  developed  in  two  parts  of  the 
project  area:  (1)  localities  surrounding  the  electric 
power  generation  plant  at  Chalk  Point,  in  south- 
eastern Prince  Georges  County,  and  (2)  the  rapidly 
developing  Waldorf  area  of  northern  Charles.  Hy- 
drographs  of  daily  values  for  water  levels  and 
pumpage  data  show  several  examples  of  the  close 
relationship  between  pumpage  and  water  levels. 
One  shows  that  water  levels  rose  one  foot  in  an 
observation  well  as  a  result  of  the  temporary  termi- 
nation of  pumpage  of  0.25  Mgal/d  from  a  produc- 
tion well  located  2-1/2  miles  away.  Pumpage  from 
the  Magothy  aquifer  in  the  Chalk  Point  area  com- 
menced in  1963  and  stabilized  at  approximately  0.8 
Mgal/d  by  1975.  Water  levels  declined  as  much  as 
61  feet  by  1980.  Pumpage  from  the  Magothy  aqui- 
fer in  the  Waldorf  area  commenced  in  1948  and 
increased  at  a  rather  uniform  rate  to  about  2  Mgal/ 
d  by  1980.  Water  levels  declined  about  85  feet  in 
parts  of  the  area  during  that  period.  (USGS) 
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WATER-QUALITY  DATA  FOR  THE  POTO- 
MAC-RARITAN-MAGOTHY AQUIFER 
SYSTEM  IN  SOUTHWESTERN  NEW  JERSEY, 
1923-83, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

T.  V.  Fusillo,  J.  J.  Hochreiter,  and  D.  G.  Lord. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-737, 
1984.  127  p,  2  fig,  7  tab,  36  ref,  1  pi. 

Descriptors:  *Water  quality,  *Groundwater,  *New 
Jersey,  Unconsolidated  aquifers,  Inorganic  com- 
pounds, Organic  compounds,  Water  analysis,  Well 
data,  Coastal  plain,  Potomac-Raritan-Magothy  aq- 
uifer system. 

Water-quality  data  for  wells  in  and  near  the  out- 
crop area  of  the  Potomac-Raritan-Magothy  aquifer 
system  in  Mercer,  Burlington,  Camden,  Glouces- 
ter, and  Salem  Counties,  New  Jersey,  have  been 
compiled  for  the  period  1923-83.  The  data  were 
collected  during  various  U.S.  Geological  Survey 
projects,  including  county-wide  ground-water 
studies,  the  New  Jersey  saltwater-intrusion  moni- 
toring network,  and  regional  ground-water  assess- 
ments. (USGS) 
W86-02783 


GROUND- WATER  LEVELS  IN  OBSERVATION 
WELLS  IN  OKLAHOMA,  1982-83  CLIMATIC 
YEARS, 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 

R.  L.  Goemat,  L.  D.  Mize,  and  D.  E.  Spiser. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-472 
1984.  583  p,  4  fig,  2  tab,  46  ref. 

Descriptors:  Groundwater,  'Water  levels,  Wells, 
Monitoring,  'Observation  wells,  'Groundwater 
levels,  'Oklahoma. 

In  the  1982-83  climatic  years,  the  U.S.  Geological 
Survey,  in  cooperation  with  the  Oklahoma  Water 
Resources  Board,  collected  ground-water  level 
data  from  1,014  sites  in  77  counties.  Data  consist  of 
records  from  continuous  recorders,  3  wells  meas- 
ured monthly,  6  quarterly,  and  1041  annually. 
(USGS) 
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ESTIMATING  HIGHEST  GROUND-WATER 
LEVELS  FOR  CONSTRUCTION  AND  LAND- 
USE  PLANNING--A  CAPE  COD,  MASSACHU- 
SETTS, EXAMPLE, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

M.  H.  Frimpter,  and  M.  N.  Fisher. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4112,  1983.  23  p,  18  fig,  9  tab  6 
ref. 


Descriptors:  'Groundwater  levels,  Water  table, 
•Water-level  fluctuations,  Observation  wells 
•Massachusetts,  Cape  Cod. 

High  ground  water  is  a  major  cause  of  septic- 
system  failures,  wet  basements,  and  other  problems 
for  suburban  and  rural  residents.  A  technique  for 
estimating  the  level  to  which  groundwater  can  rise 
as  a  consequence  of  weather  and  seasonal  factors 
has  been  developed.  Water-level  records  from 
about  160  sites  were  used  to  make  four  maps  of 
ranges  of  annual  water-level  change:  0-2  feet,  2-3 
feet,  3-4  feet,  4-5  feet,  and  5-6  feet.  Nine  observa- 
tion wells  with  16  or  more  years  of  record  were 
used  to  index  water-level  fluctuations  throughout 
Cape  Cod.  To  estimate  high  water  levels,  measure- 
ments of  the  current  depth  to  water  at  test  sites  are 
cross  referenced  with  current  depth  to  water  in  the 
index  wells.  The  technique  assumes  good  correla- 
tion between  water-level  fluctuations  at  septic- 
system  sites  and  the  index  wells.  Eighty-seven  per- 
cent of  the  correlation  coefficients  determined 
from  correlating  water-level  fluctuations  from  146 
sites  with  water-level  fluctuations  in  the  index 
wells  were  greater  than  0.8.  (USGS) 
W86-02785 


PRESENT  AND  PROPOSED  GROUND- WATER 
LEVEL  PROGRAM  IN  MAINE, 

Geological    Survey,    Augusta,    ME.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A 
W86-02788 


HYDROGEOLOGIC  RECONNAISSANCE  OF 
THE  SAN  MIGUEL  RIVER  BASIN,  SOUTH- 
WESTERN COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

D.  J.  Ackerman,  and  F.  E.  Rush. 
Available  from:  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4133,  1984.  25  p,  10  fig,  4  tab,  23 
ref. 

Descriptors:  Aquifers,  Confining  beds,  'Ground- 
water movement,  'Groundwater  contamination, 
Hydrologic  budget,  'Radioactive-waste  disposal, 
'San  Miguel  River  Basin,  Salt  anticlines,  Paradox 
Member  of  the  Hermosa  Formation,  Paradox 
basin,  'Colorado,  'Path  of  pollutants. 

The  San  Miguel  River  Basin  encompasses  4,130 
square  kilometers  of  which  about  two-thirds  is  in 
the  southeastern  part  of  the  Paradox  Basin.  The 
Paradox  Basin  is  a  part  of  the  Colorado  Plateaus 
that  is  underlain  by  a  thick  sequence  of  evaporite 
beds  of  Pennsylvanian  age.  The  rock  units  that 
underlie  the  area  have  been  grouped  into  hydro- 
geologic  units  based  on  their  water-transmitting 
ability.  Evaporite  beds  of  mostly  salt  are  both 
overlain  and  underlain  by  confining  beds.  Aquifers 
are  present  above  and  below  the  confining-bed 
sequence.  The  principal  element  of  ground-water 
outflow  from  the  upper  aquifer  is  flow  to  the  San 
Miguel  River  and  its  tributaries;  this  averages 
about  90  million  cubic  meters  per  year.  A  water 
budget  for  the  lower  aquifer  has  only  two  equal, 
unestimated  elements,  subsurface  outflow  and  re- 
charge from  precipitation.  The  aquifers  are  gener- 
ally isolated  from  the  evaporite  beds  by  the  bound- 
ing confining  beds;  as  a  result,  most  ground  water 
has  little  if  any  contact  with  the  evaporites.  No 
brines  have  been  sampled  and  no  brine  discharges 
have  been  identified  in  the  basin.  Salt  water  has 
been  reported  for  petroleum-exploration  wells,  but 
no  active  salt  solution  has  been  identified.  (USGS) 
W86-02789 


GENERALIZED  CONFIGURATION  OF  THE 
BASE  OF  THE  HIGH  PLAINS  AQUIFER  IN 
KANSAS, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

K.  R.  Watts,  and  L.  E.  Stullken. 
Available  from:  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  81-344, 
1985.  lp,  4  fig,  19  ref. 


Descriptors:  'Aquifers,  'Geohydrologic  units, 
•Geologic  control,  Faults,  Subsidence,  Hydrogeo- 
logy,  Maps,  'Kansas,  'High  Plains. 

The  High  Plains  aquifer  in  Kansas  is  part  of  a 
regional  system  that  extends  from  South  Dakota  to 
Texas.  In  Kansas,  the  aquifer  underlies  an  area  of 
30,900  square  miles  in  the  western  and  south-cen- 
tral part.  The  aquifer  is  a  hydraulically  connected 
aggregation  of  unconsolidated  water-bearing  de- 
posits. The  High  Plains  aquifer  is  composed  princi- 
pally of  unconsolidated  alluvial  deposits  of  Terti- 
ary and  Quaternary  age.  These  materials  were 
deposited  on  an  erosion  surface  that  had  been  cut 
into  consolidated  rocks  of  Permian,  Cretaceous 
and  Jurassic  age.  Dissolution  of  underlying  Permi- 
an evaporites  by  ground  water  has  been  a  signifi- 
cant factor  in  the  faulting  and  subsidence  of  the 
bedrock  surface  in  southwestern  and  south-central 
Kansas.  Maps  published  at  a  scale  of  1:500,000 
show  the  altitude  and  configuration  of  the  base  of 
the  aquifer.  The  regional  gradient  of  the  base  is 
from  west  to  east  at  about  10  feet  per  mile,  but  the 
gradient  of  the  base  is  from  west  to  east  at  about  10 
feet  per  mile,  but  the  local  gradient  may  exceed 
100  feet  per  mile  in  the  vicinity  of  faults,  collapsed 
areas,  and  erosional  features.  (USGS) 
W86-02791 


PRELIMINARY  EVALUATION  OF  HYDRO- 
LOGIC  PROPERTIES  OF  CORES  OF  UNSATU- 
RATED TUFF,  TEST  WELL  USW  HI,  YUCCA 
MOUNTAIN,  NEVADA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

E.  P.  Weeks,  and  W.  E.  Wilson. 
Available  from:  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4193,  1984.  30  p,  30  fig,  I  tab   10 
ref. 

Descriptors:  'Unsaturated  flow,  'Radioactive 
waste  disposal,  Permeability,  Tension,  Test  holes, 
'Nevada  Test  Site,  Yucca  Mountain,  'Hydrogeo- 
logy,  'Path  of  pollutants. 

Analyses  were  made  on  19  core  samples  of  unsatu- 
rated tuff  from  test  well  USW  H-l.  Moisture- 
characteristic  curves  relating  saturation  and  mois- 
ture tension  were  developed  from  results  of  mercu- 
ry-injection tests.  Ambient  moisture  tension  esti- 
mated from  these  curves  generally  was  1  to  2  bars. 
Values  of  relative  permeability  ranging  from  about 
0.002  to  0.1  were  determined  by  fitting  an  analyti- 
cal expression  to  eight  of  the  moisture-characteris- 
tic curves,  and  then  integrating  to  solve  for  rela- 
tive permeability.  These  values  of  relative  perme- 
ability were  applied  to  values  of  saturated  hydrau- 
lic conductivity  of  core  from  a  nearby  test  well  to 
obtain  effective  hydraulic  conductivities  of  about  8 
x  10  to  the  minus  twelfth  power  to  7  x  10  to  the 
minus  tenth  power  centimeter  per  second.  If  a  unit 
hydraulic-head  gradient  is  assumed,  these  values 
convert  to  a  vertial  matrix  flux  of  0.003  to  0.2 
millimeter  per  year.  The  validity  of  this  assumption 
was  not  verified  due  to  the  sparseness  of  data  and 
uncertainties  in  their  reliability.  Consequently,  the 
results  of  this  study  are  preliminary  and  need  to  be 
used  principally  as  a  guide  for  future  studies. 
(USGS) 
W86-02792 


HYDROGEOLOGIC  APPRAISAL  OF  A 
STRATIFIED-DRIFT  AQUIFER  NEAR 

SMYRNA,  CHENANGO  COUNTY,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

R.  J.  Reynolds,  and  G.  A.  Brown. 
Available  from:  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4029,  1984.  53  p,  8  fie,  6  pi,  7 
tab,  26  ref.  . 

Descriptors:  'Hydrogeology,  'Groundwater  data, 
Glacial  aquifers,  Aquifer  management.  Induced  in- 
filtration, Groundwater  storage,  Unconsolidated 
aquifers,  Unconfined  aquifers,  Confined  aquifers, 
Pumping  tests,  Glacial  drift,  'Groundwater  stor- 
age, Separated  aquifers,  Valley  aquifers,  Stratified 
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drift,   Aquifer   evaluation,    Aquifer   yield,    *New 
York,  Smyrna,  Chenango  County. 

A  broad,  Y-shaped  valley  near  Smyrna,  New 
York,  contains  extensive  water-table  and  confined 
aquifers  that  are  largely  hydraulically  separated 
from  the  nearby  Chenango  River  to  the  east.  Ac- 
cordingly, ground-water  withdrawals  from  this 
valley  would  not  appreciably  decrease  streamflow 
in  the  Chenango  River  by  induced  infiltration  and 
could  be  used  for  specialized  needs.  The  aquifers  in 
the  valley  are  capable  of  sustaining  a  long-term 
total  withdrawal  of  about  12.7  million  gallons  per 
day  during  prolonged  drought  conditions.  Larger 
withdrawals  could  be  made  on  a  short-term  basis 
or  during  periods  of  normal  or  above-normal  pre- 
cipitation. Saturated  thickness  of  undifferentiated 
stratified-drift  deposits  in  the  valley  ranges  from  20 
feet  in  the  northwestern  part  of  the  valley  to  more 
than  300  feet  at  its  southern  end.  Direct  areal 
recharge  accounts  for  about  56  percent  of  the  total 
recharge  to  the  valley  aquifer  infiltration  from 
streams  accounts  for  24  percent,  and  runoff  from 
the  adjacent  till-mantled  hillsides  accounts  for  20 
percent.  The  water-table  and  confined  aquifers 
within  the  valley  hold  at  least  19.6  billion  gallons 
of  usable  ground  water  in  storage.  (USGS) 
W86-02793 

GENERALIZED  POTENTIOMETRIC-SUR- 

FACE  MAP  OF  THE  HIGH  PLAINS  AQUIFER 
IN  WYOMING,  1981, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-02795 


EVALUATION  OF  THE  HYDROLOGIC 
SYSTEM  IN  THE  DICKINSON  LIGNITE 
AREA,  EASTERN  SLOPE  AND  WESTERN 
STARK  AND  HETTINGER  COUNTIES, 
NORTH  DAKOTA, 

Geological   Survey,   Bismarck,   ND.   Water   Re- 
sources Div. 
C.  A.  Armstrong. 

Available  from:  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4194,  1984.  35  p,  10  fig,  5  tab,  22 
ref. 

Descriptors:  *Hydrologic  system,  *Groundwater, 
♦Aquifers,  Hydraulic  conductivity,  Recharge, 
Chemical  properties,  Potential  yield,  Slope 
County,  Stark  County,  Hettinger  County,  *North 
Dakota. 

Aquifer  systems  in  the  Dickinson  lignite  area  of 
North  Dakota  are  in  sandstone  beds  in  the  Fox 
Hills  Sandstone  and  lower  Hell  Creek  Formation, 
in  the  upper  Hell  Creek  Formation  and  lower 
Ludlow  Member  of  the  Fort  Union  Formation,  in 
the  upper  Ludlow  and  lower  Tongue  River  Mem- 
bers of  the  Fort  Union  Formation,  and  in  the  upper 
Tongue  River  and  the  Sentinel  Butte  Members  of 
the  Fort  Union  Formation.  Well  yields  from  each 
of  the  aquifer  systems  generally  are  less  than  100 
gallons  per  minute.  Water  in  the  Fox  Hills-lower 
Hell  Creek  aquifer  system  and  in  the  upper  Hell 
Creek-lower  Ludlow  aquifer  system  is  soft  and  a 
sodium  bicarbonate  type.  Dissolved-solids  concen- 
trations range  from  1,010  to  1,690  milligrams  per 
liter.  Water  in  the  upper  Ludlow-lower  Tongue 
River  aquifer  system  and  in  the  upper  Tongue 
River-Sentinel  Butte  aquifer  system  ranges  from 
soft  to  very  hard  and  generally  is  a  sodium  bicar- 
bonate type.  Dissolved-solids  concentrations  range 
from  574  to  2,720  milligrams  per  liter.  Discharges 
of  ground  water  are  less  than  0.1  cubic  foot  per 
second  to  the  Cannonball  River  and  less  than  1.0 
cubic  foot  per  second  to  the  Heart  River.  (USGS) 
W86-02796 


QUALITY  OF  GROUND  WATER  IN  MONITOR 
AND  WHXIAMS  TOWNSfflPS,  BAY  COUNTY, 
MICHIGAN, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-02798 


MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  NEW  MEXICO, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div.  . 
For  primary  bibliographic  entry  see  Field  5B. 
W86-02799 

MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  OREGON, 

Geological   Survey,   Lakewood,   CO.  Water  Re- 
sources Div.  ,.-«, 
For  primary  bibliographic  entry  see  Field  2K. 
W86-02800 

MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
PROVINCE,  NEVADA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-02801 

MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  UTAH, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-02802 

MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  ARIZONA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-02803 

GROUND-WATER  CONDITIONS  IN  AND 
NEAR  THE  GILA  RIVER  INDIAN  RESERVA- 
TION, SOUTH-CENTRAL  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

B.  W.  Thomsen,  and  S.  Baldys. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4073,  1985.  2  p,  6  fig,  1  tab,  25 
ref. 

Descriptors:  'Groundwater  pumping,  •Water- 
level  decline,  Specific  conductivity,  'Groundwater 
levels,  Water  yield,  'Arizona,  *Gila  River  Indian 
Reservation,  Salt  River  Valley. 

In  the  early  1900's  when  ground-water  pumping 
began  in  the  vicinity  of  the  Gila  River  Indian 
Reservation,  depths  to  water  below  the  land  sur- 
face ranged  from  less  than  10  feet  to  about  130  feet 
and  the  general  direction  of  ground-water  flow 
was  toward  the  northwest.  In  1983,  depths  to 
water  ranged  from  less  than  50  feet  to  more  than 
700  feet.  Water  level  decline  since  1900  was  more 
than  550  feet  near  Stanfield,  500  feet  near  Chandler 
Heights,  and  350  feet  east  of  Mesa  and  southeast  of 
Eloy;  about  100  feet  near  Sacaton;  and  less  than  50 
feet  near  Gila  Crossing.  In  1983,  the  ground  water 
flowed  westward  toward  the  center  of  cones  of 
depression  east  of  Mesa;  near  Chandler  Heights, 
Eloy,  and  Arizona  City;  and  in  the  Maricopa- 
Stanfield  area.  An  increase  in  the  specific  conduct- 
ance of  ground  water  has  accompanied  the  lower- 
ing of  water  levels  in  many  areas. 
W86-02804 

MAP  SHOWING  OUTCROPS  OF  GRANITIC 
ROCKS  AND  SILICIC  SHALLOW-INTRUSIVE 
ROCKS,  BASIN  AND  RANGE  PROVINCE, 
SOUTHERN  CALD70RNIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 


For  primary  bibliographic  entry  see  Field  8E. 
W86-02805 

MAP  SHOWING  OUTCROPS  OF  ASH-FLOW 
TUFFS,  BASIN  RANGE  PROVINCE  AND  VI- 
CINITY, TRANS-PECOS  TEXAS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W86-02806 

ALTITUDE  AND  CONFIGURATION  OF  THE 
WATER  TABLE  IN  THE  HIGH  PLAINS  AQUI- 
FER IN  KANSAS,  PRE-1950, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

L.  E.  Stullken,  and  M.  E.  Pabst. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  82-117, 
1985.  1  p,  3  fig,  36  ref. 

Descriptors:  *Water  table,  *Potentiometric  sur- 
face, Groundwater,  Unconfined  aquifers,  Under- 
flow, Underground  storage,  Water-bearing  forma- 
tions, Maps,  *Kansas,  *High  Plains  aquifer. 

The  High  Plains  aquifer  in  Kansas  is  a  part  of  a 
regional  system  that  extends  from  South  Dakota  to 
Texas.  The  aquifer  in  Kansas  underlies  an  area  of 
31,000  square  miles  in  the  western  and  south-cen- 
tral part.  The  aquifer  is  a  hydraulically  connected 
assemblage  of  unconsolidated  water-bearing  depos- 
its of  Tertiary  and  Quaternary  age.  Maps  at  a  scale 
of  1:500,000  show  the  altitude  and  configuration  of 
the  water  table  in  Kansas  prior  to  1950.  The  water- 
table  maps  depict  the  water-level  surface  that  was 
present  prior  to  major  development  of  the  High 
Plains  aquifer.  Ground  water  moves  from  higher 
altitudes  in  the  western  part  of  the  High  Plains  to 
lower  altitudes  in  the  eastern  part  at  an  average 
slope  of  10  feet  per  mile.  The  upgradient  flexure  of 
water-table  contours  along  some  of  the  valleys 
indicates  that  ground  water  is  discharged  to  the 
streams  in  those  areas.  (USGS) 
W86-02807 


HYDROGEOLOGIC  SETTING  AND  THE  PO- 
TENTIOMETRIC  SURFACES  OF  REGIONAL 
AQUIFERS  IN  THE  HOLLANDALE  EMBAY- 
MENT,  SOUTHEASTERN  MINNESOTA,  1970- 

8°. 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

G.  N.  Delin,  and  D.  G.  Woodward. 
Available   from  Distribution   Br.   USGS,   604   S. 
Pickett  St.,  Alexandria,  VA  22304.  USGS  Water- 
Supply  Paper  2219,  1984.  56  p,  21  fig,  1  tab,  37  ref. 

Descriptors:  "Areal  hydrogeology,  'Groundwater 
movement,  'Potentiometric  level,  Aquifer  charac- 
teristics, Groundwater  recharge,  Hollandale  Em- 
bayment,  'Minnesota,  Cambrian-Ordovician  aqui- 
fer system,  Hydrogeologic  units,  Groundwater  di- 
vides, Discharge  boundary,  Northern  Midwest 
RASA  study. 

Sedimentary  Paleozoic  rocks  in  the  Hollandale  em- 
bayment  in  southeastern  Minnesota  are  as  much  as 
2,000  feet  thick.  This  sedimentary  sequence,  to- 
gether with  the  Proterozoic  Hinckley  Sandstone 
and  the  Quaternary  drift,  is  divided  into  six  region- 
al aquifers:  the  undifferentiated  drift,  Upper  Car- 
bonate, St.  Peter,  Prairie  du  Chien-Jordan,  Iron- 
ton-Galesville,  and  Mount  Simon-Hinckley.  Poten- 
tiometric-surface  maps  for  each  aquifer  indicate 
that  movement  of  ground  water  is  predominantly 
toward  the  major  rivers.  The  St.  Croix,  Minnesota, 
and  Mississippi  Rivers  constitute  regional  dis- 
charge boundaries  for  ground-water  flow.  A  major 
ground-water  divide  in  the  St.  Peter,  Prairie  due 
Chien-Jordan,  Ironton-Galesville,  and  Mount 
Simon-Hinckley  aquifers  in  the  south-central  part 
of  the  Hollandale  embayment  separates  ground- 
water flow  northward  toward  the  Twin  Cities  area 
and  southward  toward  Iowa.  The  St.  Peter  and 
Prairie  du  Chien-Jordan  aquifers  in  the  southeast- 
ern part  of  the  embayment  contain  ground-water 
mounds  as  high  as  90  feet  above  the  regional 
potentiometric  surface.  The  mounds  occur  as  a 
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result  of  recharge  where  the  Decorah-Platteville- 
Glenwood  confining  bed  has  been  removed  by- 
erosion  and  the  aquifers  subcrop  beneath  drift 
about  20  feet  thick.  This  head  distribution  pro- 
duces a  locally  complex  pattern  of  flow  in  which 
ground  water  moves  southwestward  toward  Iowa 
instead  of  directly  toward  the  Mississippi  River. 
(USGS) 
W86-02809 


APPRAISAL  OF  DATA  FOR  GROUND- WATER 
QUALITY  IN  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 

R.  A.  Engberg. 

Available  from  Distribution  Br.  USGS,  604  S 
Pickett  St.,  Alexandria,  VA  22304.  USGS  Water- 
Supply  Paper  2245,  1984.  54  p,  29  fig,  10  tab,  20 
ref. 

Descriptors:  'Groundwater  quality,  'Chemical 
composition,  *Dissolved  solids,  *Calcium,  'Alka- 
linity,  •Sulfate,  'Contamination,  *Nebraska,  Aqui- 
fer groupings,  Water-quality  diagrams. 

Existing  data  on  ground-water  quality  in  Nebraska, 
and  their  adequacy  as  a  data  base,  are  summarized. 
Analyses  have  been  made  of  water  from  nearly 
10,000  wells  by  8  agencies.  Those  analyses  meeting 
reliability  criteria  have  been  aggregated  by  geolog- 
ic source  of  water  into  four  principal  aquifer 
groupings-Pleistocene-Holocene  aquifers,  Tertiary 
aquifers,  Mesozoic  aquifers,  and  Paleozoic 
aquifers.  For  each  aquifer  grouping,  data  on  25 
constituents  or  properties  of  water  are  summarized 
statistically.  Also,  diagrams  are  presented  showing 
differences  in  statistical  parameters,  or  in  chemical 
composition,  of  water  from  the  different  aquifer 
groupings.  Furthermore,  maps  show,  for  each 
grouping  except  Paleozoic  aquifers,  ranges  in  con- 
centration of  total  dissolved  solids,  calcium,  alka- 
linity, and  sulfate.  Areas  where  data  are  insufficient 
to  delimit  ranges  in  concentration  are  also  shown 
on  these  maps.  Point-source  contamination  has 
been  identified  at  41  locations  and  nonpoint-source 
contamination  in  3  areas,  namely,  the  Central 
Platte  Valley,  Holt  County,  and  Boyd  County. 
Potential  for  nonpoint-source  contamination  exists 
in  10  major  areas,  which  together  comprise  more 
than  one-third  of  the  State.  Existing  data  are 
mostly  from  specific  projects  having  limited  areas 
and  objectives.  Consequently,  a  lack  of  data  exists 
for  other  areas  and  for  certain  geologic  units,  par- 
ticularly the  Mesozoic  and  Paleozoic  aquifers.  Spe- 
cific data  needs  for  each  of  the  four  principal 
aquifer  groupings  are  indicated  in  a  matrix  table. 
(USGS) 
W86-O2810 


GROUND-WATER  LEVELS  IN  ARKANSAS, 
SPRING  1985, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

J.  Edds,  and  J.  L.  Spencer. 

Available  from  OFFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-478, 
1985.  60  p,  3  fig,  16  tab,  22  ref. 

Descriptors:  *Groundwater  levels,  Aquifers,  Well 
hydrographs,  •Arkansas,  Alluvial  aquifer,  Sparta 
sand,  Observation  wells. 

The  report  contains  622  ground-water  level  meas- 
urements made  in  observation  wells  in  Arkansas  in 
the  spring  of  1985.  In  addition,  the  report  contains 
well  hydrographs  relating  to  the  Quaternary  aqui- 
fer and  the  Sparta  Sand  aquifers,  the  most  impor- 
tant aquifers  with  respect  to  ground-water  avail- 
ability and  use  in  Arkansas.  (USGS) 
W86-02812 


IN 


GROUND-WATER       CONTAMINATION 
EAST  BAY  TOWNSHTP,  MICHIGAN, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-02814 


HYDROLOGIC    DATA    FOR    AQUIFERS    IN 
PHILADELPHIA,  PENNSYLVANIA, 


Geological   Survey,   Harrisburg,   PA.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-02815 


AQUIFEM-SALT:  A  FINITE  ELEMENT 
MODEL  FOR  AQUIFERS  CONTAINING  A 
SEA  WATER  INTERFACE, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

C.  I.  Voss. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4263,  1984.  37  p,  2  fig,  9  ref, 
append. 

Descriptors:  Aquifer,  *Simulation,  ♦Saline-fresh- 
water interfaces,  'Groundwater  models,  'Model 
studies,  *Finite-element  analyses,  Ghuben-Heerz- 
berg  lens,  Freshwater  lens. 

Described  are  modifications  to  AQUIFEM,  a  finite 
element  area]  ground-water  flow  model  for  aquifer 
evaluation.  The  modified  model,  AQUIFEM- 
SALT,  simulates  an  aquifer  containing  a  freshwa- 
ter body  that  freely  floats  on  seawater.  Parts  of  the 
freshwater  lens  may  be  confined  above  and  below 
by  less  permeable  units.  Theory,  code  modifica- 
tions, and  model  verification  are  discussed.  A 
modified  input  data  list  is  included.  This  report  is 
intended  as  a  companion  to  the  original  AQUI- 
FEM documentation.  (USGS) 
W86-02822 


HYDROLOGY  OF  THE  TERTIARY-CRETA- 
CEOUS AQUIFER  SYSTEM  IN  THE  VICINITY 
OF  FORT  RUCKER  AVIATION  CENTER,  ALA- 
BAMA, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

J.  C.  Scott,  L.  R.  Law,  and  R.  H.  Cobb. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4118,  1984.  232  p,  14  fie,  3  tab 
25  ref. 

Descriptors:  'Groundwater,  'Pumpage,  'Coastal 
aquifers,  'Aquifer  testing,  'Alabama,  Potentiome- 
tric  level,  Water  use,  Municipal  water,  Water 
shortage,  'Fort  Rucker  Aviation  Center,  Cones  of 
depression,  Mutual  interferences,  Well  spacing. 

Fort  Rucker  Aviation  Center,  built  in  1941-42,  uses 
ground  water  for  its  water  supply.  The  demand  for 
water  began  to  exceed  the  capacity  of  the  well 
field  in  1976.  The  Tertiary-Cretaceous  aquifer 
system  in  the  Fort  Rucker  area  consists  of  an  upper 
and  lower  aquifer.  The  upper  aquifer  consists  of 
the  basal  part  of  the  Tuscahoma  Sand,  the  Nanafa- 
lia  and  Clayton  Formations,  and  the  upper  part  of 
the  Providence  Sand.  The  lower  aquifer  consists  of 
the  lower  part  of  the  Providence  Sand  and  the 
Ripley  Formation.  Most  large  capacity  (greater 
than  100  gal/min  (gallons  per  minute))  wells  in  the 
Fort  Rucker  area  are  developed  in  one  of  these 
aquifers,  and  produce  500  gal/min  or  more.  An 
aquifer  test  made  at  Fort  Rucker  during  the  study 
indicates  that  the  transmissivity  of  the  upper  aqui- 
fer is  about  7,000  ft  sq/d  (feet  squared  per  day). 
This  test  and  a  potentiometric  map  of  the  area 
indicate  that  wells  spaced  too  closely  together  is  a 
major  problem  at  pumping  centers  in  the  study 
area.  (USGS) 
W86-02825 


GEOHYDROLOGY  OF  TEST  WELL  USW,  H-3, 
YUCCA  MOUNTAIN,  NYE  COUNTY 
NEVADA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

W.  Thordarson,  F.  E.  Rush,  and  S.  J.  Waddell 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4272,  1985.  38  p,  20  fig,  4  tab,  32 
ref. 

Descriptors:  'Aquifer  tests,  'Hydraulic  conductiv- 
ity, 'Transmissivity,  'Geophysical  logging, 
•Nevada,  Crater  Flat  Tuff,  Lithic  Ridge  Tuff, 
Yucca  Mountain,  Nevada  Test  Site,  Nye  County. 


Test  well  USW  H-3  is  one  of  several  wells  drilled 
in  the  southwestern  part  of  the  Nevada  Test  Site 
for  hydraulic  testing,  hydrologic  monitoring,  and 
geophysical  logging.  The  work  was  performed  in 
cooperation  with  the  U.S.  Department  of  Energy. 
The  rocks  penetrated  by  the  well  to  a  total  depth 
of  1,219  meters  were  volcanic  tuffs  of  Tertiary  age. 
The  most  transmissive  zone  in  this  well  is  in  the 
upper  part  of  the  Tram  Member  of  the  Crater  Flat 
Tuff  that  was  penetrated  at  a  depth  from  809  to 
841  meters;  transmissivity  is  about  7  x  10  -1  meter 
squared  per  day.  The  remainder  of  the  rocks  pene- 
trated between  the  depths  of  841  to  1,219  meters 
have  a  transmissivity  of  about  4  x  10  -1  meter 
squared  per  day  and  are  predominatly  in  the  Tram 
Member  of  the  Crater  Flat  Tuff  and  the  Lithic 
Ridge  Tuff  in  the  depths  from  841  to  1,219  meters 
(USGS) 
W86-02830 


QUALITY  OF  WATER  IN  THE  ALLUVIAL  AQ- 
UIFER, AMERICAN  BOTTOMS,  EAST  ST 
LOUIS,  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-02832 


PRELIMINARY  ASSESSMENT  OF  GROUND- 
WATER RESOURCES  OF  LAUDERDALE 
COUNTY,  TENNESSEE, 

Geological  Survey,  Memphis,  TN.  Water  Re- 
sources Div. 

W.  S.  Parks,  J.  K.  Carmichael,  and  D.  D.  Graham. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4104,  1985.  35  p,  16  fig,  5  tab,  32 
ref. 

Descriptors:  'Aquifer  systems,  'Groundwater 
level,  'Water  quality,  'Aquifer  characteristics, 
Geologic  units,  Subsurface  mapping,  Structural  ge- 
ology, 'Tennessee,  Lauderdale  County. 

The  ground-water  resource  in  Lauderdale  County 
is  in  a  rudimentary  stage  of  development.  The 
principal  shallow  aquifers  are  the  Mississippi  allu- 
vial deposits  of  Quaternary  age  and  the  Cockfield 
Formation,  Memphis  Sand,  and  Fort  Pillow  Sand 
of  Tertiary  age.  Water  levels  fluctuate  seasonally. 
High  water  levels  generally  occur  in  the  winter, 
spring,  or  early  summer,  and  low  water  levels 
occur  in  the  fall  or  early  winter.  Water  from  the 
Mississippi  alluvial  deposits,  Cockfield  Formation, 
and  Memphis  Sand  is  a  calcium  bicarbonate  type 
and  is  generally  of  good  quality.  Undesirable  pa- 
rameters from  the  standpoint  of  use  are  hardness 
and  concentrations  of  dissolved  iron  and  dissolved 
solids.  The  Fort  Pillow  Sand,  as  yet  untapped,  has 
potential  to  yield  a  sodium  bicarbonate  type  of 
water  of  somewhat  better  quality  than  is  available 
from  the  shallow  aquifers.  Estimated  values  of 
transmissivity  from  single-well  pumping  tests  are 
highest  for  the  Mississippi  alluvial  deposits  and 
lowest  for  the  Cockfield.  Several  north-northeast 
and  west-northwest  trending  faults  cross  the  coun- 
try. (USGS) 
W86-02833 


GENERALIZED  POTENTIOMETRIC  SUR- 
FACE OF  AQUIFERS  OF  PLEISTOCENE  AGE, 
SOUTHERN  LOUISIANA,  1980, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-02835 


APPRAISAL  OF  THE  WATER  RESOURCES  OF 
THE  EASTERN  PART  OF  THE  TULARE  AQUI- 
FER, BEADLE,  HAND,  AND  SPINK  COUN- 
TIES, SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

L.  K.  Kuiper. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4078,  1984.  52  p,  33  fig,  2  ref. 
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Descriptors:  'Computer  models,  *Aquifers,  *Sur- 
face  water-groundwater  relationships,  Beadle 
County,  Hand  County,  Spink  County,  'South 
Dakota. 

A  system  of  glacial  outwash  aquifers  lie  in  the 
central  James  Valley  in  east-central  South  Dakota. 
Within  this  system,  the  eastern  part  of  the  Tulare 
aquifer,  which  has  an  area  of  approximately  681 
square  miles,  was  simulated  by  means  of  a  numeri- 
cal ground-water  flow  model.  The  model  estimates 
the  yearly  average  recharge  rate  for  that  part  of 
the  aquifer  lying  west  of  the  James  River  to  be 
approximately  23,000  acre-feet  per  year.  This  rate 
is  considerably  more  than  the  estimated  1978 
yearly  average  irrigation  pumpage  rate  of  9,800 
acre-feet  per  year.  It  is  expected  that,  since  pump- 
ing will  reduce  discharge  from  the  aquifer  through 
evapotranspiration  and  flow  to  the  James  River, 
this  part  of  the  aquifer  would  be  able  to  supply 
irrigation  water  at  recent  pumpage  rates  for  an 
indefinite  period.  For  that  part  of  the  aquifer  lying 
east  of  the  river,  estimated  recharge  is  6,800  acre- 
feet  per  year;  a  rate  slightly  smaller  than  the  esti- 
mated 1978  yearly  average  irrigation  pumpage  rate 
of  7,200  acre-feet  per  year.  It  is  estimated  that  this 
part  of  the  aquifer  would  be  able  to  supply  irriga- 
tion water  at  7,200  acre-feet  per  year  for  approxi- 
mately 50  years,  at  which  time  excessive  draw- 
down would  begin  to  cause  reduced  well  yields  at 
several  locations.  (USGS) 
W86-02836 

SELECTED  CLIMATOLOGICAL  AND  HYDRO- 
LOGIC  DATA,  RATON  BASIN,  HUERFANO 
AND  LAS  ANIMAS  COUNTIES,  COLORADO, 
AND  COLFAX  COUNTY,  NEW  MEXICO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02839 


GEOHYDROLOGY  AND  GROUND-WATER 
FLOW  AT  VERONA  WELL  FIELD,  BATTLE 
CREEK,  MICHIGAN, 

Geological  Survey,  Lansing,  MI.  Water  Resources 
Div. 

N.  G.  Grannemann,  and  F.  R.  Twenter. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4056,  1985.  54  p,  31  fig,  7  tab,  18 
ref. 

Descriptors:  'Groundwater  flow,  'Hydrology, 
•Water  supply,  Municipal  water,  Geology,  Model 
studies,  'Michigan,  'Battle  Creek,  Marshall  For- 
mation. 

The  city  of  Battle  Creek  has  30  wells  in  the 
Verona  well  field  capable  of  yielding  300  to  1,000 
gallons  per  minute  each.  During  summer,  total 
withdrawals  are  as  little  as  6,000  gallons  per 
minute.  In  early  1984,  only  9  to  12  of  the  wells 
were  being  used;  the  remaining  wells  were  con- 
taminated by  volatile  hydrocarbons.  Ground-water 
flow  is  in  three  aquifers-a  sand  and  gravel  aquifer 
in  deposits  of  Pleistocene  age  that  overlies  upper 
and  lower  sandstone  aquifers  of  the  Marshall  For- 
mation of  Mississippian  age.  Horizontal  hydraulic 
conductivity  values  are  15  to  110  feet  per  day  for 
the  sand  and  gravel  aquifer,  150  feet  per  day  for 
the  upper  sandstone  aquifer,  and  550  feet  per  day 
for  the  lower  sandstone  aquifer.  Recharge  rates 
range  from  8  to  13  inches  per  year.  Model  simula- 
tions to  evaluate  the  feasibility  of  installing  new 
supply  wells  immediately  north  of  the  present  field 
indicate  that  pumping  3,750  gallons  per  minute 
from  new  wells  at  the  site  would  produce  about  7 
feet  of  drawdown.  Because  the  new  wells  tap  only 
the  lower  sandstone  aquifer,  the  pumping  would 
have  little  effect  on  the  potentiometric  surfaces  for 
the  two  overlying  aquifers.  (USGS) 
W86-O2840 


GROUND- WATER  RESOURCES  AND  POTEN- 
TIAL HYDROLOGIC  EFFECTS  OF  SURFACE 
COAL  MINING  IN  THE  NORTHERN 
POWDER  RIVER  BASIN,  SOUTHEASTERN 
MONTANA, 
Geological  Survey,  Helena,  MT.  Water  Resources 


Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W86-02841 


GROUND  WATER  IN  UTAH'S  RAPIDLY 
GROWING  WASATCH  FRONT  AREA-THE 
CHALLENGE  AND  THE  CHOICES, 

Geological   Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

D.  Price. 

Available  from  Dist  Branch,  USGS  604  S.  Pickett 

St.,  Alexandria,  VA  22034.  USGS  Water-Supply 

Paper  2232,  1985.  71  p,  46  fig,  29  ref. 

Descriptors:  'Groundwater,  Water  levels,  Water 
use,  Water  quality,  Water  cycle,  'Utah,  'Salt  Lake 
City,  Wasatch  Front,  Salt  Lake  County,  Davis 
County,  Weber  County,  Utah  Valley. 

Utah's  Wasatch  Front  area  comprises  about  4,000 
square  miles  in  the  north-central  part  of  the  State. 
In  1980  the  area  had  a  population  of  more  than  1.1 
million,  or  about  77  percent  of  Utah's  population. 
It  contains  several  large  cities,  including  Salt  Lake 
City,  Ogden,  and  Provo.  The  principal  source  of 
ground  water  in  the  area  is  the  unconsolidated  fill 
(sedimentary  deposits)  in  the  valleys  of  the  Wa- 
satch Front  area  and  the  Bear  River  Bay  area. 
Maximum  saturated  thickness  of  the  fill  in  the 
principal  ground-water  reservoirs  exceeds  6,000 
feet,  and  the  estimated  volume  of  water  that  can  be 
withdrawn  from  just  the  upper  100  feet  of  the 
saturated  fill  is  about  8  million  acre-feet.  In  most 
places  the  water  is  fresh,  containing  less  than  1,000 
milligrams  per  liter  of  dissolved  solids;  in  much  of 
the  Bear  River  Bay  area  and  most  of  Goshen 
Valley  (and  locally  in  the  other  valleys),  the  water 
is  slightly  to  moderately  saline,  with  1,000  to 
10,000  milligrams  per  liter  of  dissolved  solids.  The 
reservoirs  receive  recharge  at  an  annual  rate  that  is 
estimated  to  exceed  1  million  acre-feet-chiefly  as 
seepage  from  consolidated  rocks  in  the  adjacent 
mountains,  canals,  ditches,  and  irrigated  land,  di- 
rectly from  precipitation,  and  from  streams.  Dis- 
charge, which  occurs  chiefly  from  springs,  as  seep- 
age to  streams,  by  evapotranspiration,  and  with- 
drawal from  wells,  was  estimated  to  be  about  1.1 
million  acre-feet  during  1980.  Withdrawal  from 
wells,  which  began  within  a  few  years  after  the 
arrival  of  the  Mormon  pioneers  in  the  Salt  Lake 
Valley  in  1847,  had  increased  to  about  320,000 
acre-feet  during  1979.  (USGS) 
W86-02843 


GROUND-WATER  RESOURCES  OF  NORTH- 
ERN UTAH  VALLEY,  UTAH, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-02844 


GROUND  WATER  HYDROLOGY  OF  THE 
ELIZABETHTOWN  AREA,  KENTUCKY, 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

D.  S.  Mull,  and  M.  A.  Lyverse. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4057,  1984.  61  p,  14  fig,  8  tab,  27 
ref. 

Descriptors:  'Groundwater,  'Groundwater  move- 
ment, 'Karst  hydrology,  'Water  quality,  'Aquifer 
testing,  'Carbonate  aquifers,  Water  level  fluctua- 
tions, Flow  nets,  Bacterial  analysis,  'Kentucky, 
Hardin  County. 

The  principal  aquifer  in  a  52  square  mile  karst  area 
in  north  central  Kentucky  is  the  St.  Louis  Lime- 
stone of  Mississippian  age.  Unconsolidated  residu- 
um and  surficial  deposits  of  slumped  material  may 
store  water  and  recharge  the  underlying  limestone 
aquifer.  Precipitation  averages  49  inches  annually; 
6  inches  recharges  ground-water  reservoirs.  The 
shallow  ground- water  velocity  ranged  from  0.30  to 
1.40  feet  per  second.  Flow  net  analysis  indicates 
that  about  2  million  gallons  of  water  per  day  flows 
through  a  1.8  mile  wide  section  of  the  aquifer.  A 
water-level  contour  map  indicates  that  the  hydrau- 
lic gradient  averages  40  feet  per  mile  and  that  the 


water  levels  near  the  city  supply  wells  have  not 
lowered  in  10  years.  The  effects  of  three  faults  on 
the  ground-water  flow  system  is  shown  as  ponding 
on  the  upthrown  side  of  the  faults.  Caliper  logs 
suggest  that  shallow  ground-water  flow  occurs  in 
sheet-like  openings  within  100  feet  of  land  surface. 
The  openings  range  in  height  from  1  inch  or  less  to 
6  feet.  A  test  well  penetrated  5  zones  of  horizontal 
openings.  The  specific  capacity  ranged  from  11.5 
to  12.1  gallons  per  minute  per  foot  of  drawdown 
after  12  and  72  hours  of  pumping  at  280  to  510 
gallons  per  minute.  Water  in  28  wells  and  springs 
meets  most  drinking  water  standards  and  generally 
is  a  very  hard  calcium  bicarbonate  type.  Heavily 
pumped  industrial  and  public-supply  wells  tend  to 
yield  water  with  high  values  of  specific  conduct- 
ance and  sulfate.  Coliform  bacteria  varied  widely 
in  rural  wells  and  the  city  springs.  Seven  wells  had 
no  coliform  bacteria.  (USGS) 
W86-02845 


PALEOZOIC  ARTESIAN  AQUIFERS  IN  THE 
TEN  SLEEP  AREA  OF  THE  BIGHORN  BASIN, 
NORTH-CENTRAL  WYOMING, 

Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 
M.  E.  Cooley. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-621, 
1985.  74  p,  18  fig,  9  tab,  20  ref. 

Descriptors:  'Confined  aquifers,  'Artesian  pres- 
sure, Geohydrologic  units,  'Well  yield,  'Ground- 
water availability,  Potentiometric  level,  Flowing 
wells,  Water  supply,  Water  quality,  'Wyoming, 
Bighorn  Basin,  'Paleozoic  aquifers,  Rocky  Moun- 
tain Region. 

Major  Paleozoic  artesian  aquifers  in  the  southeast- 
ern Bighorn  Basin  of  Wyoming  area,  in  descending 
order,  the  Tensleep  Sandstone;  the  Madison  Lime- 
stone and  Bighorn  Dolomite,  which  together  form 
the  Madison-Bighorn  aquifer;  and  the  Flathead 
Sandstone.  Operating  yields  commonly  are  more 
than  1,000  gallons  per  minute  from  flowing  wells 
completed  in  the  Madison-Bighorn  aquifer.  The 
initial  test  of  one  well  indicated  a  flow  of  14,000 
gallons  per  minute.  Wellhead  pressures  range  from 
less  than  50  to  more  than  400  pounds  per  square 
inch.  Transmissivities  are  500-1,900  feet  squared 
per  day  for  the  Madison-Bighorn  aquifer  and  90- 
325  feet  squared  per  day  for  the  Tensleep  and 
Flathead  Sandstones.  Despite  extensive  develop- 
ment for  irrigation  there  have  been  few  decreases 
in  pressure.  Some  decreases  in  pressure  have  oc- 
curred in  wells  completed  in  the  Flathead  Sand- 
stone. Fractures  along  linear  structural  features 
result  in  significant  secondary  permeability  and 
allow  upward  interformational  movement  of  water 
that  affects  the  altitude  of  the  potentiometric  sur- 
faces in  the  Tensleep  Sandstone  and  Madison-Big- 
horn aquifer.  Upward-moving  water  from  the 
Tensleep  and  other  formations  discharges  at  the 
land  surface  as  springs  along  or  near  these  linea- 
tions.  Water  from  the  aquifers  generally  contains 
minimal  concentrations  of  dissolved  solids  and  in- 
dividual constituents  but  has  excessive  hardness. 
The  water  is  satisfactory  for  irrigation  and  other 
purposes  when  hardness  is  not  a  detrimental  factor. 
Wellhead  temperatures  range  from  11  degrees  to 
27.5  degrees  C,  giving  a  geothermal  gradient  of 
about  0.44  degrees  C  per  100  feet.  (USGS) 
W86-02847 


REGIONAL  AQUIFER-SYSTEM  ANALYSIS  OF 
THE  HIGH  PLAINS  AQUIFER  IN  PARTS  OF 
COLORADO,  KANSAS,  NEBRASKA,  NEW 
MEXICO,  OKLAHOMA,  SOUTH  DAKOTA, 
TEXAS,  AND  WYOMING -GEOHYDROLOGY, 
Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

E.  D.  Gutentag,  F.  J.  Heimes,  N.  C.  Krothe,  R.  R. 
Luckey,  and  J.  B.  Weeks. 

Available  from  Distribution  Branch,  USGS,  604 
South  Picket  St.,  Alexandria,  VA  22304.  USGS 
Professional  Paper  1400-B,  1984,  63  p,  27  fig,  12 
tab,  178  ref. 

Descriptors:  'Groundwater,  Geology,  Hydrology, 
'Hydrogeology,  'Aquifers,  'High  Plains,  Colora- 
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do,  Kansas,  Nebraska,   New  Mexico,  Oklahoma, 
South  Dakota,  Texas,  Wyoming. 

The  High  Plains  aquifer  underlies  about  174,000 
square  miles  in  parts  of  Colorado,  Kansas,  Nebras- 
ka, New  Mexico,  Oklahoma,  South  Dakota,  Texas, 
and  Wyoming.  This  aquifer  is  the  principal  source 
of  water  in  one  of  the  Nation's  major  agricultural 
areas.  The  High  Plains  aquifer  mainly  consists  of 
hydraulically  connected  geologic  units  of  late  Ter- 
tiary or  Quaternary  age.  The  Tertiary  Ogallala 
Formation,  which  underlies  134,000  square  miles, 
is  the  principal  geologic  unit  in  the  aquifer.  Re- 
gionally, the  High  Plains  aquifer  is  a  water-table 
aquifer  consisting  mostly  of  1,000  feet  and  an  aver- 
age of  200  feet.  The  aquifer  contains  about  3.25 
billion  acre-feet  of  drainable  water.  About  66  per- 
cent of  the  water  in  storage  is  in  Nebraska  and 
about  12  percent  is  in  Texas.  New  Mexico,  the 
State  with  the  smallest  water  resource  in  the  High 
Plains,  has  only  1.5  percent  of  the  volume  of  water 
in  storage.  About  95  percent  of  all  water  pumped 
from  the  High  Plains  aquifer  is  used  for  irrigation. 
In  1978,  an  estimated  170,000  wells  pumped  23 
million  acre-feet  of  ground  water  to  irrigate  13 
million  acres.  The  quality  of  water  in  the  aquifer 
generally  is  suitable  for  irrigation  use,  but  in  many 
places  the  water  does  not  meet  drinking-water 
standards.  Excessive  concentrations  of  dissolved 
solids,  fluoride,  chloride,  and  sulfate  occur  in  parts 
of  the  aquifer  in  all  States.  The  volume  of  water  in 
storage  in  the  aquifer  has  decreased  about  166 
million  acre-feet  since  ground-water  development 
began.  About  70  percent  of  the  depletion  has  oc- 
curred in  Texas  and  about  16  percent  in  Kansas. 
(USGS) 
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USE  OF  A  DIGITAL  MODEL  TO  DETERMINE 
THE  EFFECTS  OF  PROPOSED  PUMPING 
FROM  THE  PRINCIPAL  ARTESIAN  AQUI- 
FER, SAVANNAH,  GEORGIA,  AREA, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

R.  B.  Randolph,  and  R.  E.  Krause. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4064,  1984.  26  p,  12  fig,  1  tab,  19 
ref. 

Descriptors:  'Groundwater,  'Computer  simulation 
models,  'Confined  aquifers,  'Aquifer  characteris- 
tics, Carbonate  rocks,  Management  alternatives, 
'Mathematical  models,  Model  studies,  Simulation 
analysis,  Finite  difference  analysis,  Atlantic  Coast- 
al Plain,  'Georgia,  South  Carolina,  Recharge-dis- 
charge  relations,  Steady-state  flow. 

A  two-dimensional  finite-difference  model  of  the 
principal  artesian  aquifer  in  the  Savannah,  Geor- 
gia, area,  originally  developed  by  Counts  and 
Krause  (1976),  has  been  expanded  and  refined.  The 
model  was  updated  and  the  grid  redesigned  to 
provide  more  current  and  accurate  detail  for 
ground-water  resources  management  alternatives. 
Improvements  in  the  definition  of  the  flow  system 
were  made  possible  by  the  acquisition  of  additional 
data  in  the  area  and  by  recently  completed  region- 
al models  that  include  the  area.  The  model  was 
initially  calibrated  by  using  the  estimated  predeve- 
lopment  potentiometric  surface  of  1880.  The  flow 
system  under  predevelopment  conditions  was  slug- 
gish and  only  100  cubic  feet  per  second  (65  million 
gallons  per  day)  flowed  through  the  model  area.  It 
was  then  tested  for  acceptance  by  using  the  May 
1980  potentiometric  surface  and  corresponding 
pumping  stress  of  approximately  85  million  gallons 
per  day  in  the  Savannah,  Georgia-Hilton  Head 
Island,  South  Carolina,  area.  The  flow  through  the 
system  under  1980  conditions  was  about  390  cubic 
feet  per  second  (250  million  gallons  per  day)  and 
the  vertical  inflow  from  the  overlying  surficial 
aquifer  more  than  doubled  due  to  formerly  reject- 
ed recharge  that  now  flows  vertically  into  the 
aquifer.  Calibration  was  accurate  +  or  -  10  feet. 
The  absolute  error  per  node  was  3.4  feet.  A  hypo- 
thetical 25-percent  increase  in  pumpage  over  the 
entire  area  was  used  to  represent  a  gradual  growth 
in  commercial  and  municipal  pumpage  over  the 
next  20  to  30  years.  The  increase  produced  a 
maximum  decline  of  30  feet  below  the  existing 
water  level  of  135  feet  below  sea  level  at  the  center 


of  the  cone  of  depression  in  Savannah,  and  a  5-foot 
decline  at  a  radius  of  20  miles  from  the  center  of 
the  cone  of  depression.  (USGS) 
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HYDROLOGY  OF  THE  SOUTHERN  PARTS 
OF  OKALOOSA  AND  WALTON  COUNTIES, 
NORTHWEST  FLORIDA,  WITH  SPECIAL  EM- 
PHASIS ON  UPPER  LIMESTONE  OF  THE 
FLORIDAN  AQUIFER, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

D.  E.  Barr,  L.  R.  Hayes,  and  T.  Kwader. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4305,  1985.  66  p,  29  fig,  6  tab,  22 
ref. 

Descriptors:  'Geohydrology,  Water  supply, 
•Aquifers,  'Confining  bed,  Water  quality,  'Specif- 
ic capacity,  Potentiometric  level,  Drawdown, 
Water  level,  Saline-water  intrusion,  Limestone, 
Transmissivity,  'Florida,  Okalossa  County, 
Walton  County,  'Floridan  aquifer,  Fort  Walton 
Beach,  Water-level  declines,  Sand-and-gravel  aqui- 
fer. 

Increasing  population  in  southern  Okaloosa  and 
Walton  Counties  have  resulted  in  regional  declines 
in  the  potentiometric  surface  of  the  upper  lime- 
stone of  the  Floridan  aquifer.  Water  levels  have 
declined  as  much  as  160  feet  since  1940,  and  during 
peak  seasonal  demand  as  much  as  190  feet.  The 
Pensacola  clay  confining  bed  inhibits  interchange 
of  water  between  the  Floridan  aquifer  and  the 
surficial  sand-and-gravel  aquifer.  The  latter  aquifer 
is  of  secondary  importance  as  a  public  supply 
source.  The  Bucatunna  clay  confining  bed  sepa- 
rates the  Floridan  into  upper  and  lower  limestone 
units;  the  Floridan  is  underlain  by  the  relatively 
impermeable  Lisbon/Tallahatta  confining  unit. 
The  Floridan  aquifer  dips  south  to  the  Gulf  of 
Mexico,  and  is  recharged  by  rainfall  in  northern 
Okaloosa  and  Walton  Counties  and  in  Alabama. 
The  regional  gradient  of  the  potentiometric  surface 
of  the  upper  limestone,  and  presumably  that  of  the 
lower  limstone  also,  is  south.  Pumpage  was  vari- 
able in  1978;  from  10.9  to  19.0  million  gallons  per 
day  in  January  and  June,  respectively.  Saline  water 
in  the  upper  limestone  of  the  Floridan  aquifer  is 
less  than  10  milligrams  per  liter  inland  but  may  be 
more  than  1 50  milligrams  per  liter  along  the  coast. 
Lower  limestone  water  may  exceed  250  milligrams 
per  liter  chloride.  (USGS) 
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AVAILABILITY  AND  QUALITY  OF  WATER 
FROM  THE  BEDROCK  AQUIFERS  IN  THE 
RAPID  CITY  AREA,  SOUTH  DAKOTA, 

Geological  Survey,  Rapid  City,  SD.  Water  Re- 
sources Div. 
K.  D.  Peter. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4022,  1985.  34  p,  12  fig,  3  tab,  6 
ref. 

Descriptors:  'Groundwater,  'Water  quality, 
'Groundwater  data,  Hydrologic  data,  Data  collec- 
tions, Aquifers,  'South  Dakota,  Rapid  City. 

An  evaluation  made  in  cooperation  with  the  U.S. 
Bureau  of  Reclamation  of  the  availability  and  qual- 
ity of  water  from  the  bedrock  aquifers  in  the  Rapid 
City  area,  South  Dakota,  concluded  that  Madison 
aquifer  has  the  greatest  potential  for  additional 
development  of  the  three  major  aquifers  investigat- 
ed (the  Inyan  Kara,  the  Minnelusa,  and  the  Madi- 
son). Ground-water  availability  and  quality  were 
evaluated  on  the  basis  of  unit  thickness  and  depth, 
potentiometric-surface  altitudes  and  gradients,  esti- 
mated recharge  and  discharge  rates,  estimated  aq- 
uifer transmissivities  and  storage  coefficients,  re- 
ported yields  of  existing  wells,  and  concentrations 
of  ions  in  the  water  that  may  affect  its  use  as  a 
community  supply.  The  Inyan  Kara  aquifer  has  the 
least  potential  for  additional  development  because 
of  reported  small  well  yields,  the  proximity  of  the 
outcrop,  and  concentration  of  radium-226  exceed- 
ing 5  picocuries  per  liter.  The  Minnelusa  aquifer  is 
unsuitable  for  development  in  the  eastern  two- 


thirds  of  the  study  area  because  the  concentrations 
of  dissolved  solids  and  sulfate  commonly  exceed 
the  recommended  maximum  level  for  community 
water  supplies.  The  Madison  aquifer  has  the  great- 
est potential  for  additional  development  because  it 
has  the  greatest  recharge  rate,  has  areas  with  sig- 
nificant fracture  permeability,  yields  as  much  as 
500  gallons  per  minute  to  wells,  and  has  satisfac- 
tory water  quality,  though  it  is  hard  (hardness  120 
to  1 80  milligrams  per  liter)  to  very  hard  (hardness 
greater  than  180  milligrams  per  liter).  (USGS) 
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PERCENTAGE  CHANGE  IN  SATURATED 
THICKNESS  OF  THE  HIGH  PLAINS  AQUI- 
FER, WEST-CENTRAL  KANSAS,  1950  TO  AV- 
ERAGE 1982-84, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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OREGON  GROUND-WATER  QUALITY  AND 
ITS  RELATION  TO  HYDROGEOLOGIC  FAC- 
TORS-A  STATISTICAL  APPROACH, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

T.  L.  Miller,  and  J.  B.  Gonthier. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4242,  1984.  88  p,  28  fig,  25  tab, 
15  ref. 

Descriptors:  'Groundwater,  Water  quality,  Statis- 
tical analysis,  Flow  system,  'Hydrogeology, 
•Oregon,  'Groundwater  quality. 

An  appraisal  of  Oregon  ground-water  quality  was 
made  using  existing  data  accessible  through  the 
U.S.  Geological  Survey  computer  system.  The 
data  available  for  about  1,000  sites  were  separated 
by  aquifer  units  and  hydrologic  units.  Selected 
statistical  moments  were  described  for  19  constitu- 
ents including  major  ions.  About  96  percent  of  all 
sites  in  the  data  base  were  sampled  only  once.  The 
sample  data  were  classified  by  aquifer  unit  and 
hydrologic  unit  and  analysis  of  variance  was  run  to 
determine  if  significant  differences  exist  between 
the  units  within  each  of  these  two  classifications 
for  the  same  19  constituents  on  which  statistical 
moments  were  determined.  Results  of  the  analysis 
of  variance  indicated  both  classification  variables 
performed  about  the  same,  but  aquifer  unit  did 
provide  more  separation  for  some  constituents. 
Samples  from  the  Rogue  River  basin  were  classi- 
fied by  location  within  the  flow  system  and  type  of 
flow  system.  The  samples  were  then  analyzed 
using  analysis  of  variance  on  14  constituents  to 
determine  if  there  were  significant  differences  be- 
tween subsets  classified  by  flow  path.  Results  of 
this  analysis  were  not  definitive,  but  classification 
as  to  the  type  of  flow  system  did  indicate  potential 
for  segregating  water-quality  data  into  distinct  sub- 
sets. (USGS) 
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GENERAL  DESCRIPTION  OF  THE  GEOHY- 
DROLOGY AND  BURIAL  TRENCHES  AT  THE 
LOW-LEVEL  RADIOACTIVE  WASTE  BURIAL 
FACILITY  NEAR  BARNWELL,  SOUTH  CARO- 
LINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 
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WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  KANSAS- 
FISCAL  YEARS  1983  AND  1984, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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SIMULATION  OF  AN  AQUD7ER  TEST  ON 
THE  TESUQUE  PUEBLO  GRANT,  NEW 
MEXICO, 
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Geological   Survey,  Lakewood,   CO.   Water  Re- 
sources Div. 
G.  A.  Hearne. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Supply  Paper 
2206,  1985.  24  p,  17  fig,  3  tab,  14  ref. 

Descriptors:  'Aquifer  tests,  *Hydrogeology,  *New 
Mexico,  Hydraulic  conductivity,  Storage,  Water 
yield,  Specific  yield,  Mathematical  models,  *  Simu- 
lation analysis. 

An  aquifer  test  was  designed  and  conducted  in  the 
anisotropic  dipping  beds  of  the  Tesuque  Formation 
on  the  Tesuque  Pueblo  Grant,  New  Mexico.  The 
three-dimensional  digital  model  used  to  analyze  the 
test  approximated  the  response  to  the  test.  The 
analysis  of  the  geohydrology  of  the  test  site  in 
combination  with  the  model  calibration  has  pro- 
vided estimates  of  average  aquifer  characteristics 
for  the  group  of  beds  penetrated  at  the  test  site;  the 
hydraulic  conductivity  parallel  to  the  beds  is  about 
2  feet  per  day,  the  hydraulic  conductivity  normal 
to  the  beds  is  about  0.0001  foot  per  day  or  lower, 
the  specific  yield  is  about  0.15,  and  the  specific 
storage  is  about  0.000001  per  foot.  (USGS) 
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GEOHYDROLOGY  AND  CHEMICAL  QUAL- 
ITY OF  WATER  IN  UPPER  JURASSIC  AND 
LOWER    CRETACEOUS    ROCKS,    WESTERN 

KANSAS, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
J.  Kume. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4045,  1984.  54  p,  20  fig,  6  tab,  40 
ref. 

Descriptors:  Geologic  units,  Sandstones, 
•Aquifers,  Subsurface  maps,  'Kansas,  *Water 
quality,  'Groundwater,  'Irrigation  water,  Upper 
Jurassic  rocks,  Lower  Cretaceous  rocks,  Dakota 
aquifer,  Cheyenne  aquifer,  Jurassic  aquifer. 

Fresh  and  saline  water  occur  in  Upper  Jurassic  and 
Lower  Cretaceous  rocks  in  western  Kansas.  The 
maximum  thickness  of  the  Jurassic  aquifer  is  about 
50  feet.  During  1981,  water  levels  ranged  from  255 
to  1,160  feet  below  land  surface;  the  static  heads 
ranged  from  about  2,400  to  3,100  feet  above  sea 
level  and  the  hydraulic  gradient  ranged  from  16 
feet  per  mile  toward  the  northeast  to  40  feet  per 
mile  toward  the  north.  The  water  is  moderately 
saline,  very  hard,  a  sodium  sulfate  or  sodium  chlo- 
ride type,  and  unsuitable  for  drinking  and  irriga- 
tion. The  maximum  thickness  of  the  Cheyenne 
aquifer  is  about  190  feet.  During  1981,  water  levels 
ranged  from  267  to  375  feet  below  land  surface;  the 
static  heads  varied  from  less  than  2,300  to  more 
than  3,200  feet  above  sea  level;  and  the  hydraulic 
gradient  was  8  feet  per  mile  toward  the  east.  The 
water  is  fresh  to  moderately  saline,  soft  to  very 
hard,  a  sodium  sulfate  or  sodium,  bicarbonate  type, 
and  suitable  to  unsuitable  for  drinking  and  irriga- 
tion. The  maximum  thickness  of  the  Dakota  aqui- 
fer is  about  150  feet.  During  1982,  water  levels 
ranged  from  24  to  604  feet  below  land  surface;  the 
static  heads  ranged  from  about  2,100  to  3,200  feet 
above  sea  level;  and  the  hydraulic  gradient  was  1 1 
feet  per  mile  toward  the  east  and  northeast.  The 
water  is  fresh  to  slightly  saline,  soft  to  very  hard, 
and  suitable  to  unsuitable  for  drinking  and  irriga- 
tion. (USGS) 
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ANALYSIS  OF  THE  CARMEL  VALLEY  ALLU- 
VIAL GROUND- WATER  BASIN,  CALIFORNIA, 
USING  DIGITAL  FLOW  MODEL  TECH- 
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tab,  45  ref. 

Descriptors:  Groundwater,  Groundwater  manage- 
ment, 'Hydrologic  models,  Groundwater  basins, 


♦California,  'Finite-element  method,  Computer 
models,  Carmel  Valley  drainage  basin,  'Ground- 
water flow  model,  Digital  models,  Aquifers. 

A  two-dimensional,  finite-element,  digital  model 
was  developed  for  the  Carmel  Valley  alluvial 
ground-water  basin  in  California,  using  measured, 
computed,  and  estimated  discharge  and  recharge 
data.  Discharge  data  included  evapotranspiration 
by  phreatophytes,  and  agricultural,  municipal,  and 
domestic  pumpage.  Recharge  data  included  river 
leakage,  tributary  runoff,  and  pumping  return  flow. 
Recharge  from  subsurface  boundary  flow  and  rain- 
fall infiltration  was  assumed  to  be  insignificant. 
From  1974  through  1978,  the  annual  pumping  rate 
ranged  from  5,900  to  9,100  acre-feet  per  year,  and 
the  pumpage  return  flow  ranged  from  900  to  1,500 
acre-feet  per  year.  The  aquifer  properties  of  trans- 
missivity  (about  5,900  feet  squared  per  day)  and  of 
the  storage  coefficient  (0.19)  were  estimated  from 
and  average  alluvial  thickness  of  75  feet  and  from 
less  well-defined  data  on  specific  capacity  and 
grain-size  distribution.  Calibration  of  the  values  for 
hydraulic  conductivity  and  storage  coefficient  for 
the  lower  valley  accounted  for  the  smaller  grain 
size  there.  The  river  characteristics  were  based  on 
field  and  laboratory  analyses  of  hydraulic  conduc- 
tivity and  on  survey  data.  The  model  is  intended 
principally  for  simulation  of  flow  conditions  using 
monthly  time-steps.  Time  variations  in  transmissi- 
vity  and  in  short-term,  high-recharge  potential  are 
included  in  the  model.  (USGS) 
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EFFECTS  OF  ARTIFICIAL  RECHARGE  ON 
THE  BIG  SIOUX  AQUIFER  IN  MINNEHAHA 
COUNTY,  SOUTH  DAKOTA, 
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HYDROGEOLOGIC  SETTING  EAST  OF  LOW- 
LEVEL  RADIOACTIVE-WASTE  DISPOSAL 
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Core  samples  from  45  test  wells  and  4  borings 
were  used  to  describe  the  glacial  geology  of  the 
area  east  of  the  low-level  radioactive-waste  dispos- 
al site  near  Sheffield,  Bureau  County,  Illinois.  Pre- 
vious work  has  shown  that  shallow  ground  water 
beneath  the  disposal  site  flows  east  through  a 
pebbly-sand  unit  of  the  Toulon  Member  of  the 
Glasford  Formation.  The  pebbly  sand  was  found  in 
core  samples  from  wells  in  an  area  extending 
northeast  from  the  waste-disposal  site  to  a  strip- 
mine  lake  and  east  along  the  south  side  of  the  lake. 
Other  stratigraphic  units  identified  in  the  study 
area  are  correlated  with  units  found  on  the  disposal 
site.  The  pebbly-sand  unit  of  the  Toulon  Member 
grades  from  a  pebbly  sand  on  site  into  a  coarse 
gravel  with  sand  and  pebbles  towards  the  lake. 
The  Hulick  Till  Member,  a  key  bed,  underlies  the 
Toulon  Member  throughout  most  of  the  study 
area.  A  narrow  channel-like  depression  in  the 
Hulick  Till  is  filled  with  coarse  gravelly  sand  of 
the  Toulon  Member.  The  filled  depression  extends 
eastward  from  near  the  northeast  corner  of  the 
waste-disposal  site  to  the  strip-mine  lake.  (USGS) 
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GROUND-WATER  RESOURCES  OF  THE  MAT- 
TAPOISETT  RIVER  AQUIFER,  PLYMOUTH 
COUNTY,  MASSACHUSETTS:  SUMMARY 
FOR  WATER-RESOURCE  MANAGERS, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-02874 


GROUND-WATER  CONDITIONS  AND  SHAL- 
LOW TEST-WELL  INFORMATION  IN  THE 
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The  city  of  Merced,  other  municipalities,  and  irri- 
gation in  the  vicinity  of  Merced  in  the  San  Joaquin 
Valley  of  California  depend  on  ground  water  for 
water  supply.  Water-level  data  for  1977-81  show 
that  there  has  been  no  significant  change  in  water 
levels,  indicating  that  during  this  period,  recharge 
in  the  Merced  area  balance  natural  discharge  and 
withdrawals  by  pumping.  Lithologic  logs  of  shal- 
low test  wells  drilled  around  Merced  indicate  shal- 
low fine-grained  material  in  the  aquifer  that  could 
interfere  with  surface  artificial  recharge  to  the 
aquifer  system.  Short-term  and  seasonal  fluctua- 
tions of  water  levels  in  wells  perforated  at  different 
depths  and  in  different  aquifers  show  dissimilar 
patterns  in  some  areas.  The  expansion  and  refine- 
ment of  the  observation-well  network  will  provide 
a  data  base  for  water-management  decisions  and 
for  assessments  of  ground-water  conditions  in  the 
future.  (USGS) 
W86-02876 


INTERPOLATING  WATER-TABLE  ALTI- 
TUDES IN  WEST-CENTRAL  KANSAS  USING 
KRIGING  TECHNIQUES, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

L.  E.  Dunlap,  and  J.  M.  Spinazola. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,    CO    80225.    USGS    Water-Supply    Paper 
2238,  1984.  19  p,  10  fig,  18  ref. 

Descriptors:  'Approximation  method,  'Time  series 
analysis,  'Groundwater  levels,  'Reliability,  Hy- 
drologic data,  Water  distribution(Applied),  Water 
management(Applied),  Statistical  methods,  Krig- 
ing,  'Kansas. 

Kriging  is  a  regionalization  technique  that  incorpo- 
rates autocorrelation  between  known  data  values 
in  its  estimation  of  values  at  unmeasured  sites.  This 
technique  is  reproducible,  accepts  irregularly 
spaced  data,  uses  only  measured  values  for  closely 
surrounding  points  where  it  estimates  values,  is  an 
exact  interpolator  at  measured  data  points,  and 
calculates  an  error  of  estimate.  Kriging  was  used  to 
interpolate  water-table  altitudes  from  1978  and 
averaged  1978-80  measurements  of  the  Ogallala 
aquifer  in  the  Western  Kansas  Groundwater  Man- 
agement District  No.  1.  An  altitude  and  error  of 
estimate  were  provided  at  the  center  of  each  1-mile 
section  in  the  management  district.  The  data  were 
related  to  altitudes  of  the  bedrock  and  the  1950 
water  table.  A  digital  contouring  procedure  was 
used  to  provide  maps  of  the  water  table  (1978  and 
average  1978-80),  the  errors  of  estimate,  the  satu- 
rated thickness  of  the  aquifer  (1978  and  average 
1978-80),  and  the  percentage  changes  in  saturated 
thicknesses  since  1950.  Maps  made  by  kriging  com- 
pared favorably  with  maps  contoured  manually  by 
the  point-intersection  technique.  (USGS) 
W  86-02880 
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CHEMICAL  QUALITY  OF  GROUND  WATER 
IN  YOLO  AND  SOLANO  COUNTIES,  CALI- 
FORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
K.  D.  Evenson. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4244,  1985.  50  p,  19  fig,  11  tab, 
26  ref. 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 


Descriptors:  Groundwater,  'Irrigation  water, 
Water  quality,  Water  quality  standards,  •Ground- 
water quality,  Data  collections,  'California,  Yolo 
County,  Solano  County. 

Ground-water-quality  conditions  were  investigated 
in  Yolo  and  Solano  Counties  during  the  summers 
of  1980  and  1981  by  sampling  188  representative 
wells.  Chemical  analyses  of  the  water  samples 
show  that  the  ground  water  is  suitable  for  domestic 
and  most  agricultural  purposes.  Water  samples 
from  wells  near  the  Sacramento  River  generally 
contained  lower  concentrations  of  dissolved  solids 
and  higher  concentrations  of  trace  elements  than 
the  rest  of  the  study  area.  Ninety  percent  of  the 
water  sampled  had  a  dissolved-solids  concentration 
of  less  than  850  milligrams  per  liter.  Chemical 
water  types  varied,  with  72  percent  of  the  wells 
sampled  containing  either  sodium  bicarbonate, 
magnesium  bicarbonate,  sodium-magnesium  bicar- 
bonate, or  magnesium-sodium  bicarbonate  type 
water.  A  large  part  of  the  study  area  contains 
ground  water  with  boron  concentrations  that 
exceed  tolerance  levels  for  many  crops.  Other 
toxic  trace  elements  were  present  in  negligible 
amounts.  (USGS) 
W86-02884 


EXAMPLE    CALCULATIONS    OF    POSSIBLE 

GROUND-WATER  INFLOW  TO  MINE  PITS  AT 

THE  WEST  DECKER,   EAST  DECKER,   AND 

PROPOSED       NORTH       DECKER       MINES, 

SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-02886 


SUMMARY  OF  WATER  RESOURCES  DEVEL- 
OPMENT AND  HYDROLOGIC  DATA  OF 
SAIPAN,  MARIANA  ISLANDS, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02887 


GEOHYDROLOGY  AND  GROUND-WATER 
QUALITY  MONITORING  NETWORK  FOR 
THE  LOWER  MOJAVE  RIVER  VALLEY, 
CALD70RNIA, 

Geological  Survey,  Santee,  CA.  Water  Resources 
Div. 

L.  R.  Woolfenden. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4148,  1984.  58  p,  8  fig,  10  tab,  23 
ref. 

Descriptors:  Hydrology,  Surface  water,  'Geohy- 
drology,  Groundwater,  Groundwater  quality, 
Land  use,  'Groundwater  quality  monitoring  net- 
work, Lower  Mojave  River  Valley,  Coyote  Lake 
Valley,  Caves  Canyon  Valley,  Barstow,  San  Ber- 
nardino County,  'California. 

A  ground-water-quality  monitoring  network  was 
developed  for  the  Lower  Mojave  River  valley  to 
define  the  ground-water  quality  of  the  valley. 
Basin  geohydrology,  geology,  land  use  and  water- 
level  and  water-quality  data  were  factors  consid- 
ered in  developing  objectives  for  an  ideal  network. 
These  objectives  were  used  in  selecting  well  loca- 
tions for  the  conceptual  ground-water-quality 
monitoring  network.  The  conceptual  network  was 
used  as  a  guide  in  the  design  of  the  ground-water- 
quality  monitoring  network.  Active  monitoring 
sites  are  wells  that  are  currently  being  monitored 
by  some  agency  and  were  selected  whenever  possi- 
ble because  of  budgetary  constraints.  In  areas 
where  no  wells  are  currently  being  monitored, 
new  well  locations  were  selected  and  are  consid- 
ered proposed  monitoring  sites.  A  sampling  regi- 
men is  also  included.  (USGS) 
W86-02888 


GEOHYDROLOGIC  AND  DRILL-HOLE  DATA 
FOR  TEST  WELL  USW  H-4,  YUCCA  MOUN- 
TAIN, NYE  COUNTY,  NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 


Div. 

M.  S.  Whitfield,  W.  Thordarson,  and  E.  P.  Eshom. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-449, 
1984.  39  p,  26  fig,  9  tab,  7  ref. 

Descriptors:  'Aquifer  tests,  'Transmissivity,  'Hy- 
draulic conductivity,  'Radioactive-tracer  flow 
survey,  'Geophysical  logging,  Chemical  analysis, 
•Nevada,  'Groundwater  movement,  Nye  County, 
Nevada  Test  Site,  Yucca  Mountain. 

Data  are  presented  on  drilling  operations,  litholo- 
gy,  geophysical  well  logs,  sidewall-core  samples, 
water-level  monitoring,  pumping  tests,  injection 
tests,  radioactive-tracer  borehole  flow  survey,  and 
water  chemistry  for  test  well  USW  H-4.  The  well 
is  one  of  a  series  of  test  wells  drilled  in  the  south- 
western part  of  the  Nevada  Test  Site,  Nye  County, 
Nevada,  in  cooperation  with  the  U.S.  Department 
of  Energy.  These  test  wells  are  part  of  the  Nevada 
Nuclear  Waste  Storage  Investigations  to  identify 
sites  for  storage  of  high-level  radioactive  wastes. 
Test  well  USW  H-4  was  drilled  in  ash-flow  tuff  to 
a  total  depth  of  1,219  meters.  Depth  to  water 
below  land  surface  was  519  meters  or  at  an  altitude 
of  730  meters  above  sea  level.  After  test  pumping 
at  a  rate  of  17.4  liters  per  second  for  approximately 
9  days,  the  drawdown  was  4.85  meters.  A  radioac- 
tive borehole-flow  survey  indicated  that  the  Bull- 
frog Member  was  the  most  productive  geologic 
unit,  producing  36.5  percent  of  the  water  in  the 
well.  The  second  most  productive  geologic  unit 
was  the  Tram  Member,  which  produced  32  per- 
cent of  the  water.  The  water  in  test  well  USW  H-4 
is  predominantly  a  soft,  sodium  bicarbonate  type  of 
water  typical  of  water  produced  in  tuffaceous 
rocks  in  southern  Nevada.  (USGS) 
W86-02895 


RESULTS  OF  GEOHYDROLOGIC  TEST 
DRILLING  IN  THE  EASTERN  SNAKE  RrVER 
PLAIN,  GOODING  COUNTY,  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

R.  L.  Whitehead,  and  G.  F.  Lindholm. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4294,  1985.  30  p,  7  fig,  4  tab,  17 
ref. 

Descriptors:  Test  holes,  'Piezometers,  'Water 
table  fluctuations,  'Core  drilling,  Confining  beds, 
Basalts,  'Borehole  geophysics,  Drillers'  logs,  Geo- 
logic control,  Hydrogeology,  Snake  River  Plain, 
'Idaho,  Gooding  County. 

A  1,123-foot  test  hole  was  core  drilled  near  Wen- 
dell, Idaho,  during  1981-82  as  part  of  the  Snake 
River  Plain  regional  aquifer  study.  An  upper  basalt 
unit,  an  intermediate  unconsolidated  sedimentary 
rock  unit,  and  a  lower  basalt  unit  were  penetrated 
by  the  test  hole.  Drilling  verified  that  the  upper 
several  hundred  feet  of  high-resistivity  material,  as 
determined  by  surface  electrical  soundings,  is 
basalt.  Core  examination,  laboratory  analysis,  and 
correlation  with  other  drill  holes  indicated  that  the 
basalt  is  typical  of  Quaternary  basalt  of  the  Snake 
River  Group.  Quaternary  basalt  in  the  test  hole  is 
200  feet  thick.  Correlation  with  other  drill  holes 
and  comparison  with  rock  outcrops  near  the  Snake 
River  and  in  the  Snake  River  canyon  suggest  that 
the  underlying  sediments  and  lower  basalt  unit  are 
parts  of  the  Tertiary  and  Quaternary  Glenns  Ferry 
Formation  and  Tertiary  Banbury  Basalt.  Piezo- 
meters in  the  hole  verify  upward  movement  of 
water  in  a  major  discharge  area  for  the  regional 
aquifer.  Hydraulic  head  in  the  bottom  of  the  hole  is 
about  155  feet  higher  than  the  water  table.  Litho- 
logic  sequence  in  the  test  hole  correlates  well  with 
sequences  in  deep  drill  holes  at  scattered  locations 
on  the  plain.  (USGS) 
W86-02896 


GEOHYDROLOGY  OF  THE  CENTRAL  ME- 
SILLA  VALLEY,  DONA  ANA  COUNTY,  NEW 
MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

C.  A.  Wilson,  and  R.  R.  White. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 


wood,  CO  80225.  USGS  Open-File  Report  82-555, 
1984.  144  p,  16  fig,  Stab,  11  ref. 

Descriptors:  Deep  wells,  Irrigation  wells,  Observa- 
tion wells,  'Groundwater,  Aquifers,  'Aquifer 
characteristics,  Water  quality,  Transmissivity, 
Drawdown,  Hydraulic  conductivity,  Drains, 
'New  Mexico,  Mesilla  Valley,  Elephant  Butte  Irri- 
gation District,  Rio  Grande. 

Five  large-capacity  irrigation  wells,  with  depths 
ranging  from  370  to  686  feet,  were  drilled  by  the 
Elephant  Butte  Irrigation  District  between  1973 
and  1975,  in  the  Mesilla  Valley  about  7  miles  south 
of  Las  Cruces,  New  Mexico.  These  were  the  first 
deep  wells  in  the  area,  and  their  installation  provid- 
ed an  opportunity  to  conduct  extensive  aquifer 
tests  under  relatively  undisturbed  conditions.  The 
deep  irrigation  wells  are  perforated  in  the  Santa  Fe 
Group  of  Miocene  to  Pleistocene  Age.  The  Santa 
Fe  Group  is  composed  of  interfingering  and  alter- 
nating beds  of  clay,  silt,  sand,  and  small  gravel.  In 
the  area  of  these  wells,  the  upper  part  of  the 
saturated  zone  contains  slightly  saline  water  to  a 
depth  of  about  100  to  175  feet  below  the  water 
table,  underlain  by  a  freshwater  zone  extending  to 
depths  greater  than  1 ,200  feet.  As  water  is  pumped 
from  the  freshwater  zone,  leakage  occurs  from 
above  and  below  the  perforated  interval.  At  one  of 
the  irrigation  district  wells,  slightly  saline  water 
moved  downward  because  of  a  lack  of  confining 
layers  in  the  aquifer.  At  three  other  wells,  the 
surface  casing  was  not  set  deep  enough  and  slight- 
ly saline  water  moved  into  the  top  of  the  perfora- 
tions, downward  in  the  casing,  and  into  the  fresh- 
water part  of  the  aquifer.  (USGS) 
W86-02898 


AQUIFER  TESTS  IN  WEST-CENTRAL  FLORI- 
DA, 1952-76, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

R.  M.  Wolansky,  and  M.  A.  Corral. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4044,  1985.  127  p,  11  fig,  3  tab, 
35  ref. 

Descriptors:  'Aquifer  characteristics,  Aquifers, 
Transmissivity,  Storage  coefficient,  Leakage, 
Groundwater,  'Florida,  'Hydrogeology,  'Flori- 
dan  aquifer,  Intermediate  aquifer,  Surficial  aquifer, 
Confining  beds,  Leakance. 

The  ground-water  system  in  west-central  Florida  is 
composed  of,  in  descending  order,  the  surficial 
(usually  unconfined)  aquifer,  intermediate  aquifer 
and  confining  beds,  Floridan  aquifer,  and  lower 
confining  bed.  Aquifer  test  data  were  analyzed  to 
determine  transmissivity,  storage  coefficient,  lea- 
kance, and  vertical  hydraulic  conductivity  of  the 
aquifers  and  confining  beds.  Transmissivities  ob- 
tained from  29  aquifer  tests  range  from  1,900  to 
920,000  feet  squared  per  day  for  parts  of  the  Flori- 
dan aquifer,  about  740  to  7,800  feet  squared  per 
day  for  the  intermediate  aquifer,  and  about  220  to 
600  feet  squared  per  day  for  the  surficial  aquifer. 
Storage  coefficients  obtained  from  aquifer  tests 
range  from  0.00013  to  0.0015  for  the  Floridan 
aquifer,  0.00005  to  0.00017  for  the  intermediate 
aquifer,  and  0.004  to  0.02  for  the  surficial  aquifer. 
The  values  of  leakance  obtained  from  aquifer  tests 
range  from  0.00005  to  0.009  feet  per  day  per  foot 
for  the  Floridan  and  0.0002  to  0.0007  feet  per  day 
per  foot  for  the  intermediate  aquifer.  (USGS) 
W86-02899 


EFFECTS  OF  FRACTURING  ON  WELL 
YIELDS  IN  THE  COALFIELD  AREAS  OF 
WISE  AND  DICKENSEN  COUNTIES,  SOUTH- 
WESTERN VIRGINIA, 

Geological   Survey,   Richmond,   VA.   Water   Re- 
sources Div. 
W.  G.  Wright. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4061,  1985.  21  p,  7  fig,  4  tab,  11 
ref. 
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WATER  CYCLE— Field  2 
Water  In  Soils— Group  2G 


Descriptors:  'Groundwater,  'Fracture  permeabil- 
ity, 'Aquifer  testing,  Coal  mining,  'Virginia,  *Hy- 
drogeology,  'Injection  testing,  Lineaments. 

Fracturing  associated  with  lineaments  are  the  pri- 
mary influence  on  yields  from  wells  in  the  coal- 
fields of  southwestern  Virgnia.  Graphical  compari- 
son of  yield  from  wells  shows  that  wells  located  in 
valleys  with  lineaments  produce  larger  quantities 
of  water  than  wells  in  valleys  without  lineaments. 
Pumping  tests  at  wells  located  in  valleys  with 
lineaments  indicate  transmissivities  as  high  as  598 
ft2/d,  caused  principally  by  secondary  permeabil- 
ity. Analysis  of  data  collected  from  packer-injec- 
tion tests  in  a  test  hole  located  on  a  ridge  indicate 
relatively  large  hydraulic  conductivities  ranging 
from  2xl0(sup  -2)  to  lxlO(sup  -1)  feet  per  day  in 
upper  parts  of  the  test  hole,  compared  to  values 
typical  of  unfractured  rocks  in  the  study  area. 
Fracturing  due  to  stress  relief  contribute  to  these 
large  values.  Yields  from  wells  located  on  linea- 
ments are  consistently  higher  than  well  yields  from 
wells  in  unfractured  rock  in  the  study  area,  but 
well  yields  from  wells  placed  randomly  in  areas 
suspected  of  having  stress  relief  fractures  cannot  be 
predicted.  (USGS) 
W86-02900 


GROUND  WATER  IN  THE  DICKSON  AREA 
OF  THE  WESTERN  HIGHLAND  RIM  OF  TEN- 
NESSEE, 

Geological    Survey,    Nashville,    TN.    Water   Re- 
sources Div. 
M.  W.  Bradley. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  82-4088,  1984.  42  p,  27  fig,  10  tab, 
18ref. 

Descriptors:  'Groundwater,  'Geohydrology, 
Groundwater  availability,  Carbonate  rocks,  Well 
data,  Groundwater  data,  Western  Highland  Rim, 
•Tennessee,  Mississippian  formations. 

A  hydrologic  study  of  the  Dickson,  Tennessee, 
area  provided  additional  information  on  the  occur- 
rence of  ground  water  in  the  Mississippian  carbon- 
ate rocks  of  the  western  Highland  Rim.  Twenty-six 
test  wells  were  drilled  to  determine  the  occurrence 
of  ground  water  in  relation  to  topographic  posi- 
tion, regolith  thickness,  streamflow  gains  or  losses, 
and  the  lithology  of  the  underlying  formations. 
Yields  to  26  test  wells  ranged  from  0  to  about  300 
gal/min  and  averaged  about  68  gal/mi.  Nine  wells 
yielded  80  to  about  300  gal/min;  their  specific 
capacities  ranged  from  about  0.71  to  12.7  (gal/ 
min)/ft  of  drawdown.  Seven  of  these  nine  wells 
yielded  water  from  solution  openings  in  the 
Warsaw  Limestone.  The  other  two  wells  yielded 
water  from  gravel  and  sand  in  the  regolith.  Yield- 
specific-capacity  tests  were  made  on  two  wells. 
One  well  was  pumped  at  an  average  rate  of  350 
gal/min  for  72  hours  with  39.77  feet  of  drawdown. 
The  second  well  was  pumped  for  8  hours  at  120 
gal/min  with  20.86  feet  of  drawdown.  The  water 
from  both  wells  was  generally  of  good  quality. 
Dissolved  solids  concentrations  were  less  than  200 
mg/L.  (USGS) 
W86-02901 


RECONNAISSANCE  OF  GROUND-WATER  RE- 
SOURCES IN  THE  LOWER  GUNNISON 
RD/ER  BASIN,  SOUTHWESTERN  COLORA- 
DO, 

Geological  Survey,  Grand  Junction,  CO.  Water 
Resources  Div. 

T.  Brooks,  and  D.  J.  Ackerman. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4185,  1985.  30  p,  5  fig,  6  tab,  17 
ref. 

Descriptors:  Aquifers,  'Groundwater  availabilty, 
'Water  quality,  'Alluvial  aquifers,  Geohydrology, 
Springs,  Wells,  Mancos  Shale,  Mesaverde  Forma- 
tion, Dakota  Sandstone,  Lower  Gunnison  River 
basin,  Montrose  County,  Delta  County,  Mesa 
County,  'Colorado. 

Information  about  ground-water  quantity  and  qual- 
ity in  the  lower  Gunnison  River  basin  assists  in 


developing,  appropriating,  and  managing  the 
basin's  water  resources.  Hydrogeologic  data  are 
presented  for  51  wells  and  61  springs.  Chemical 
analyses  are  given  for  34  wells  and  17  springs. 
Drillers'  reports  for  71  wells  are  included.  Springs 
normally  discharge  from  short  alluvial  flow  sys- 
tems and  commonly  are  less  saline  than  well  water. 
These  springs  are  a  calcium  magnesium  bicarbon- 
ate water  type.  Spring  discharges  of  as  much  as 
200  gallons  per  minute  were  measured.  The  most 
productive  wells  in  the  study  area  are  completed  in 
alluvium,  with  reported  yields  of  as  much  as  750 
gallons  per  minute  for  an  irrigation  well.  Alluvial 
gravels  are  most  productive.  Specific-conductance 
values  of  water  samples  from  alluvial  deposits 
ranged  from  80  to  32,200  micromhos  per  centime- 
ter at  25  Celsius.  The  Mancos  Shale  and  Mesa- 
verde Formation  include  aquifers  with  large  areal 
extents.  Reported  yields  of  wells  completed  in  the 
Mesaverde  Formation  range  from  0.7  to  24  gallons 
per  minute.  The  Dakota  Sandstone,  Morrison  For- 
mation, and  Entrada  Sandstone  include  potential 
aquifers  of  lesser  extent.  Reported  yields  of  wells 
completed  in  the  Dakota  Sandstone  range  5  to  14 
gallons  per  minute  in  the  study  area.  Specific- 
conductance  values  of  water  samples  from  the 
Mesaverde  Formation  ranged  from  325  to  5,390 
micromhos  per  centimeter  at  25  Celsius.  Insuffi- 
cient data  prevented  water-quality  analysis  of 
other  rock  units.  (USGS) 
W86-02902 


COMPILATION  OF  SELECTED  HYDROLOG- 
IC DATA  FROM  THE  MX  MISSILE-SITING 
INVESTIGATION,  EAST-CENTRAL  NEVADA 
AND  WESTERN  UTAH, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

R.  L.  Bunch,  and  J.  R.  Harrill. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-702, 
1984.  123  p,  2  fig,  48  ref. 

Descriptors:  'Springs,  'Water  level,  'Water  qual- 
ity, Discharge  measurement,  'Great  Basin, 
'Nevada,  'Utah,  Hydrologic  data. 

Construction,  water-level,  and  water-quality  data 
for  wells  and  site-description,  discharge,  and 
water-quality  data  for  springs  and  streams  in  37 
hydrographic  areas  in  Nevada  and  Utah  are  pre- 
sented in  the  report.  These  data  are  grouped  in 
tables,  by  area.  Additional  tables  contain  a  summa- 
ry of  data  and  aquifer-test  results  for  wells  in 
valley-fill  deposits  at  42  sites  in  Nevada  and  Utah 
and  for  wells  in  carbonate  rocks  at  five  sites  in 
Nevada.  The  data  in  the  report  were  gathered  by 
Ertec  Western,  Inc.,  or  their  subcontractors,  for 
the  U.S.  Department  of  the  Air  Force  as  part  of 
the  MX  missile-siting  project  and  were  originally 
presented  in  a  number  of  individual  reports. 
(USGS) 
W86-02903 


HYDROLOGIC  SETTING  OF  MIRROR  LAKE, 
WEST  THORNTON,  NEW  HAMPSHIRE, 

Geological   Survey,   Lakewood,   CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-02905 


DESIGN  OF  A  GROUND-WATER  QUALITY 
MONITORING  NETWORK  FOR  THE  SALI- 
NAS RIVER  DRAINAGE  BASIN,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W86-02909 


GROUND-WATER  WITHDRAWALS  FROM 
THE  COASTAL  PLAIN  OF  NEW  JERSEY,  1956- 
1980, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-02911 


HYDROLOGY  OF  AREA  56,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  UTAH  AND  COLORADO, 

Geological  Survey,   Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W86-02913 


REGIONAL  AQUIFER-SYSTEM  ANALYSIS  OF 
THE  NORTHERN  GREAT  PLAINS  IN  PARTS 
OF  MONTANA,  NORTH  DAKOTA,  SOUTH 
DAKOTA,  AND  WYOMING-FRESHWATER 
HEADS  AND  GROUND-WATER  TEMPERA- 
TURES IN  AQUIFERS, 

Geological   Survey,   Lakewood,   CO.  Water  Re- 
sources Div. 
D.  H.  Lobmeyer. 

Available  from  Dist  Branch,  USGS  604  S.  Pickett 
St  Alexandria,  VA  22304.  USGS  Professional 
Paper  1402-D,  1985.  11  p,  7  fig,  27  ref. 

Descriptors:  Water  temperatures,  'Groundwater, 
Aereal  hydrology,  Potentiometric  levels,  'Great 
Plains,  Montana,  North  Dakota,  South  Dakota, 
Wyoming,  'Regional  analysis,  Geohydrologic 
units,  Powder  River  basin,  Williston  basin,  Terti- 
ary aquifer,  Upper  Cretaceous  aquifer,  Lower  Cre- 
taceous aquifer. 

Potentiometric  surfaces  of  the  Tertiary  aquifer,  the 
Upper  Cretaceous  aquifer,  and  the  Lower  Creta- 
ceous aquifer  in  the  Northern  Great  Plains  of 
Montana,  North  Dakota,  South  Dakota,  and  Wyo- 
ming generally  follow  land-surface  gradients 
except  in  areas  where  geologic  structure  or  litho- 
logic  change  cause  large  differences  in  transmissi- 
vity,  flowpath,  or  both.  Ground-water  tempera- 
tures generally  are  controlled  by  the  burial  depth 
of  the  aquifer.  Actual-equilibrium  water  tempera- 
tures are  estimated  to  range  from  about  7  to  about 
174C.  No  areally  extensive  temperature  anomalies 
were  detected.  Water  temperatures  in  the  Upper 
Cretaceous  and  Lower  Cretaceous  aquifers  were 
mapped.  Potentiometric  surfaces  referred  to  pure 
water  at  4C  are  mapped  for  the  Tertiary  aquifer, 
the  Upper  Cretaceous  aquifer,  and  the  Lower  Cre- 
taceous (Dakota)  aquifer  in  the  Northern  Great 
Plains.  Water  temperatures  also  were  mapped  for 
the  Upper  Cretaceous  aquifer  and  the  Lower  Cre- 
taceous aquifer.  (USGS) 
W86-02914 


RECONNAISSANCE  EVALUATION  OF  CON- 
TAMINATION OF  THE  ALLUVIAL  AQUIFER 
IN  THE  EAST  POPLAR  OIL  FIELD,  ROOSE- 
VELT COUNTY,  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-02915 


GROUND-WATER       WITHDRAWALS       AND 
CHANGES  IN  THE  WATER  LEVELS  IN  THE 
HOUSTON  DISTRICT,  TEXAS,  1975-79, 
Geological    Survey,    Houston,    TX.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W86-02918 

ALTITUDE  AND  CONFIGURATION  OF  THE 
WATER  TABLE  IN  THE  HIGH  PLAINS  AQUI- 
FER IN  KANSAS,  1980, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-02919 


2G.  Water  In  Soils 


UTILIZATION  OF  THERMAL  EMITTANCE 
DATA  TO  MONITOR  SOIL  MOISTURE  AND 
SUBSURFACE  GROUNDWATER, 

South  Dakota  State  Univ.,   Brookings.   Dept.  of 

Physics. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02429 
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Field  2— WATER  CYCLE 
Group  2G— Water  In  Soils 


RELATIONSHIP  BETWEEN  SOIL  MOISTURE 
STORAGE  AND  DEEP  PERCOLATION  AND 
SUBSURFACE  RETURN  FLOW, 

Texas  Water  Resources  Inst.,  College  Station. 
J.  L.  Nieber. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211688/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  1984.  88  p,  3 
tab,  43  fig,  append  19  ref.  B-248-TEX(l).  14-34- 
0001-1269. 

Descriptors:  *Return  flow,  'Percolation,  'Soil 
moisture,  Simulation  study,  Finite  element  analysis, 
Richards  equation,  'Texas. 

A  simulation  study  was  performed  to  analyze  the 
relationship  between  the  volume  of  moisture  stored 
in  a  soil  profile  and  the  rate  of  percolation  and 
subsurface  return  flow.  The  simulation  study  was 
derived  on  the  basis  of  the  Richards  equation.  The 
one-dimensional  form  of  the  Richards  equation 
was  used  for  the  subsurface  return  flow  process.  In 
each  case  the  Richards  equation  was  transformed 
to  a  set  of  nonlinear  algebraic  equations  using  the 
finite  element  method  to  transform  the  space  de- 
rivatives and  the  finite  difference  method  to  trans- 
form the  time  derivatives.  The  system  of  nonlinear 
algebraic  equations  were  solved  using  the  Gaussian 
elimination  procedure  and  an  under-relation  proce- 
dure. To  characterize  the  percolation  and  subsur- 
face return  flow  processes  a  sensitivity  analysis 
was  performed  by  varying  parameters  of  the  soil 
systems.  It  was  found  that  the  relationships  be- 
tween stored  soil  moisture  and  deep  percolation 
and  between  stored  soil  moisture  and  subsurface 
return  flow  each  form  hysteresis  loops.  The  perco- 
lation loops  were  most  sensitive  to  soil  texture 
class,  and  water  application  rate  and  relatively 
insensitive  to  soil  layering,  evapotranspiration,  and 
water  table  depth.  The  subsurface  return  flow 
loops  were  sensitive  to  soil  texture,  soil  slope 
angle,  length  of  the  soil  slope  relative  to  soil  depth, 
and  water  application  rate  and  relatively  insensi- 
tive to  soil  layering.  The  resulting  percolation  and 
subsurface  return  flow  characteristics  suggest  the 
possibility  of  utilizing  the  derived  characteristics  in 
the  physical  representation  of  these  processes  in 
comprehensive  hydrologic  models. 
W86-02439 


ACID  PRECIPITATION:  COMPOSITIONAL 
CHANGES  DURING  THROUGHFALL;  SOIL 
WATER, 

Vermont  Univ.,  Burlington.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-02457 


ADAPTING  THE  WATER  MANAGEMENT 
SIMULATION  MODEL  DRAINMOD  FOR  THE 
GREAT  LAKES  REGION, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Agri- 
cultural Engineering. 

G.  E.  Merva,  T.  L.  Loudon,  and  P.  N.  Brink. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-2 14807/ 
AS,  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Michigan  In- 
stitute of  Water  Research,  East  Lansing,  Septem- 
ber, 1984.  55  p,  10  fig,  2  tab,  30  ref.  USGS  G849- 
06. 

Descriptors:  'Mathematical  models,  'Soil  water 
movement,  'Computer  programs,  Water  manage- 
ment, Model,  Simulation,  Drainage,  Subirrigation, 
Michigan. 

A  soil  water  simulation  management  model, 
DRAINMOD,  developed  at  North  Carolina  State 
University  was  tested  and  adapted  for  use  in  the 
North  Central  Region  of  the  United  States,  par- 
ticularly Michigan.  DRAINMOD  is  capable  of 
characterizing  the  response  of  the  soil  water 
regime  to  various  combinations  of  surface  and  sub- 
surface water  management.  The  program  was  con- 
verted from  mainframe  FORTRAN  into  BASIC 
for  use  on  a  micro-computer  to  improve  ease  in  use 
and  increase  its  availability  to  contractors,  consult- 
ants, and  agency  people.  Appropriate  modifica- 
tions to  the  model,  made  in  close  coordination  with 
agricultural  engineers  in  the  North  Central  Region 


were  made  to  the  model  so  that  it  could  be  utilized 
for  design  and  analysis  of  drainage  and  subirriga- 
tion systems  applicable  in  the  North  Central 
region.  Data  from  a  field  in  Tuscola  county,  Michi- 
gan, was  obtained  and  a  1 5  year  simulation  was  run 
to  assess  the  performance  of  the  model,  to  demon- 
strate its  use,  and  to  compare  the  predicted  results 
obtained  with  farmer's  subirrigation  practices.  Use 
of  the  model  can  improve  understanding  and  pro- 
vide for  more  rational  design  of  subsurface  drain- 
age and  subirrigation  systems. 
W86-02483 


FACTORS  INFLUENCING,  INFILTRATION, 
FLOW,  INSTABILITY,  AND  MOVEMENT  OF 
TOXICS  IN  LAYERED  FIELD  SOILS, 

New   York   State   Coll.   of  Agriculture  and   Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  5B. 

W86-02527 


LATERAL  MOISTURE  MOVEMENTS  IN  UN- 
SATURATED ANISOTROPIC  MEDIA, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

A.  Giorgini,  M.  Bergman,  J.  Pravia,  and  A. 
Hamidi. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-225860/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  169,  September,  1984. 
105  p,  25  fig,  1  tab,  108  ref,  append.  USGS  G841- 
03. 

Descriptors:  'Infiltration,  Percolation,  Storm 
Seepage,  'Path  of  pollutants,  'Soil  water  move- 
ment, 'Unsaturated  flow,  'Indiana,  Finite  differ- 
ence analysis. 

Traditionally,  in  the  area  of  water  resources,  inter- 
ests are  focused  on  contamination  of  groundwater 
basins  and  surface  water  basins,  and  the  subsequent 
distribution  of  those  contaminants  in  our  environ- 
ment. In  the  study  presented  in  this  report,  it  is 
emphasized  that  the  contamination  processes  in- 
volve, additionally,  the  vadose  zone  below  the  soil 
surface.  In  this  respect,  the  classical  approach, 
which  assumes  only  vertical  infiltration,  is  aban- 
doned and  a  more  comprehensive  theory  which 
includes  inclination  of  the  soil  surface  and  aniso- 
tropic hydraulic  conductivity,  is  developed.  For 
these  more  general  conditions,  an  infiltration 
model  is  presented,  which  is  in  form  and  structure 
similar  to  the  equation  of  solely  vertical  infiltra- 
tion. It  is  shown  that,  under  particular  conditions 
which  are  chosen  so  as  to  emphasize  the  impor- 
tance of  the  problem,  lateral  infiltration  occurs  and 
that  it  may  be  more  dominant  than  vertical  infiltra- 
tion. Because  the  proposed  infiltration  model  is 
similar  in  form  and  structure  to  the  vertical  infiltra- 
tion model,  a  numerical  solution  of  the  latter  is 
presented  by  means  of  an  explicit  finite  difference 
scheme.  The  boundary  conditions  constraining  the 
solution  are  relaxed  with  respect  to  soil  moisture 
content  at  the  surface  for  the  beginning  of  the 
infiltration  process.  This  condition  supports  the 
philosophy  underlying  this  study,  namely  the  for- 
mulation of  a  general  infiltration  model  as  opposed 
to  a  simple  vertical  infiltration  model. 
W86-02562 


CHARACTERIZING  WATER  MOVEMENT  IN 
THE  WEATHERED  ZONE  OF  GLACIAL  TILLS 
UNDER  CONTINUOUS  IRRIGATION, 

South  Dakota  State  Univ.,  Brookings.  Water  Re- 
sources Research  Inst. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02626 


EVALUATION  OF  0.1  N  NAHC03  EXTRAC- 
TION FOR  DETERMINATION  OF  AVAIL- 
ABLE NITROGEN, 

Delaware  Univ.,  Newark.  Dept.  of  Plant  Science. 
L.  J.  Cotnoir,  and  M.  R.  Teel. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-101227/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Delaware  Water  Resources  Center,  Techni- 


cal Completion  Report,  Newark,  July  1983.  42  p,  2 
fig,  18  tab,  57  ref.  A-049-DEL(l). 

Descriptors:  'Agricultural  runoff,  'Groundwater 
pollution,  'Soil  chemistry,  'Fertilizers,  Crop  yield, 
Nitrogen,  Nitrates,  Organic  matter,  Agricultural 
chemicals,  Crop  production,  Nitrogen  compounds. 

Soil  samples  from  research  plots  exhibiting  vari- 
ations in  residual  soil  N  were  used  to  determine 
whether  extraction  with  0.01  NaHC03  could  be 
used  as  a  reliable  and  rapid  method  for  measuring 
available  soil  N.  In  order  to  determine  the  varia- 
tion in  N  released,  samples  were  incubated  for  a 
two  month  period  and  N03  production  was  meas- 
ured. UV  absorptive  values  of  NaHC03  extracts 
were  weakly  correlated  with  N03  production  after 
varying  periods  of  incubation.  Values  from  the 
incubation  determinations  and  NaHC03  extrac- 
tions were  regressed  against  organic  matter,  leaf  N 
content  of  corn  and  corn  yields.  NaHC03  extracts 
were  positively  and  significantly  correlated  to  leaf 
N,  positively  but  not  significantly  correlated  to  soil 
organic  matter,  and  not  correlated  to  corn  yields. 
Soil  organic  matter  was  positively  and  significantly 
correlated  to  corn  yields.  N03  production  on  incu- 
bation was  positively  and  significantly  correlated 
to  soil  organic  matter  for  the  final  two  weeks  of 
incubation  but  not  for  the  earlier  periods  of  incuba- 
tion. There  was  a  positive  but  not  significant  corre- 
lation between  the  amount  of  N03  produced  on 
incubation  and  leaf  N  and  corn  yield.  The  highest 
degree  of  correlation  was  between  corn  leaf  N  and 
corn  yield.  The  N  content  of  corn  leaves  at  the 
time  of  tasseling  was  the  best  predictor  of  corn 
yields.  Neither  the  amount  of  N03  produced  by 
incubation  nor  the  amount  of  organic  matter  ex- 
tracted with  NaHC03  were  reliable  indicators  of 
soil  N  availability  or  predictors  of  corn  yields. 
(Author) 
W86-02703 


2H.  Lakes 


EVALUATION  OF  NITROGEN  AND  PHOS- 
PHORUS ENRICHMENT  USING  IN  SITU  EN- 
CLOSURE BAGS  WITH  TEMPORAL  INDIGE- 
NOUS PHYTOPLANKTON  POPULATIONS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 
Microbiology. 

R.  L.  Meyer,  and  W.  R.  Green. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211787/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville,  Project  Completion  Report,  Pub.  No. 
110,   Sept.    1984.   33   p,   7   tab.   USGS  G-829-04. 

Descriptors:  'Nitrogen,  'Phosphorus,  'Arkansas, 
Enclosures,  Lakes,  Phytoplankton,  Algae,  Stand- 
ing crop,  Limiting  factors,  Eutrophication,  Bioas- 
say. 

An  in  situ  experimental  procedure  and  protocol 
was  developed  to  evaluate  nitrate  and  phosphate 
enrichment  using  isolated  indigenous  phytoplank- 
ton assemblages  during  different  seasons.  Results 
of  the  comparison  of  the  parameters-temperature, 
pH,  alkalinity,  conductivity,  and  dissolved  oxygen 
between  the  open  water  and  enclosed  systems  indi- 
cated that  there  was  no  significant  influence  of  the 
physicochemical  factors  on  the  isolated  biological 
processes.  Growth  responses  were  measured  by 
turbidity,  biomass  and  chlorophyll-a,  the  most  sen- 
sitive being  chlorophyll-a.  Additions  of  nitrate  and 
phosphate  were  added  in  known  concentrations 
and  in  different  magnitudes  of  concentration  based 
upon  ambient  conditions  and  ratio.  During  the  fall, 
phosphorus  influenced  phytoplankton  growth, 
whereas  in  the  spring,  both  nutrients  effect  growth 
response  equally,  and  in  the  summer  nitrate  had  the 
greatest  influence.  Based  upon  the  results  of  these 
experiments  a  sampling  regime  for  physicochem- 
ical parameters  and  growth  response  is  recom- 
mended. 
W86-02449 


HYDRILLA      MANAGEMENT      IN      NORTH 
CAROLINA, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
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WATER  CYCLE— Field  2 
Lakes — Group  2H 


Zoology. 

R.  G.  Hodson,  G.  J.  Davis,  and  K.  E.  Langeland. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-2 15044/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report  No.  217,  North 
Carolina  Water  Resources  Research  Institute,  Ra- 
leigh, August  1984.  63  p,  8  fig,  9  tab,  28  ref.  USGS 
G860-03. 

Descriptors:  *Aquatic  weed  control,  *Aquatic 
weeds,  *Herbicides,  'Water  management,  *Hy- 
drilla,  Water  level  fluctuations,  Weed  control, 
Carp,  Tilapia,  Grass  carp.  *North  Carolina. 

Studies  of  the  phenology  and  management  of  hy- 
drilla  were  conducted  in  lakes  and  ponds  in  Wake 
County,  North  Carolina  during  July  1982-July 
1984.  Growth  of  hydrilla  began  in  late  March  to 
early  April  when  water  temperature  was  11-13C. 
Standing  crop  biomass  peaked  in  September  at  1 80 
to  375  g  m-2  dry  weight.  No  plant  beds  overwinter 
in  North  Carolina.  Hydrilla  reproduces  asexually 
by  tubers,  turions,  plant  fragments  and  stolons. 
Tubers,  which  form  in  the  hydrosoil,  are  the  pri- 
mary means  for  hydrilla  to  overwinter  in  North 
Carolina.  Grass  carp  (Ctenopharyngodon  idella) 
controlled  hydrilla  when  stocked  at  50  or  more  per 
hectare.  Areas  stocked  with  grass  carp  in  spring 
1983  had  no  measurable  biomass  in  September  1983 
or  June  1984.  Redbelly  tilapia  (Tilapia  zilli) 
stocked  at  700  and  2800/ha  reduced  attached  bio- 
mass by  50%  but  produced  a  substantial  amount  of 
floating  fragments.  Herbicide  control  of  hydrilla 
was  variable  among  different  herbicide  treatments, 
location  of  treatments  and  time  of  application. 
Diquat  -I-  copper  and  copper  alone  gave  partial 
and  temporary  control  in  some  plots  in  June.  Very 
good  control  was  observed  in  Reedy  Creek  Lake 
but  not  in  Lake  Anne  after  June  treatments  with 
endothal.  None  of  the  August  or  September  treat- 
ments were  successful.  Poor  control  with  herbi- 
cides was  thought  to  be  due  to  one  or  more  of 
several  factors  such  as  absorption  by  suspended 
clay  and  organic  particulates,  depth  and  dilution. 
Drawdown  treatments  were  completely  ineffective 
in  controlling  hydrilla. 
W86-02507 


ANALYSIS  OF  THE  WATER  BALANCE  OF  B. 
EVERETT  JORDAN  LAKE  INCLUDING  ESTI- 
MATES  OF  FLOWS  BETWEEN   SEGMENTS, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  City 

and  Regional  Planning. 

For  primary  bibliographic  entry  see  Field  4A. 
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ASSESSING  HABITAT  SUITABILITY  FOR 
WALLEYE  (STIZOSTEDIAN  VITREUM)  AND 
POSSD3LE  SPECIES  INTERACTIONS  WITH 
SALMONID  FISHES, 

Idaho  Univ.,  Moscow.  Dept.  of  Fish  and  Wildlife. 
D.  H.  Bennett,  and  T.  J.  McArthur. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249092/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute, 
Moscow  Completion  Report,  January,  1985,  62  p, 
3  fig,  5  tab,  43  ref.  USGS  G839-07.  14-08-0001- 
G839. 

Descriptors:  'Idaho,  'Computer  models,  Exotic 
fishes,  'Fish  habitat,  Mathematical  models. 

Exotic  fishes  and  their  interactions  with  resident 
fish  communities  have  been  a  concern  of  fisheries 
managers  for  years.  Focusing  on  walleye  (Stizoste- 
dion  vitreum)  as  an  exotic  fish,  discriminant  and 
loop  analyses  were  used  to  assess  habitat  suitability 
and  possible  interactions  with  salmonid  fishes.  Re- 
sults corroborate  previous  field  observations  and 
published  literature. 
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TROPHIC  STATE  INDEX  FOR  THE  LOUISI- 
ANA COASTAL  ZONE, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

A.  S.  Witzig,  and  J.  W.  Day. 

Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161  as  PB86-101292/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Report  to  the  Louisiana  Water  Re- 
sources Research  Institute,  Baton  Rouge,  April 
1983.    35   p,   4  fig,   9  tab,   32  ref.   A-047-LA(2). 

Descriptors:  'Louisiana,  'Trophic  level,  Multivar- 
iate analysis,  'Chemical  properties,  'Eutrophica- 
tion,  Nitrogen,  Phosphorus,  Chlorophyll,  Statisti- 
cal methods,  Water  quality,  Turbidity,  Statistical 
models,  Mathematical  studies,  Estuaries. 

A  multivariate  trophic  state  index  (TSI)  was  devel- 
oped from  an  investigation  of  water  chemistry  in 
the  Barataria  basin  Louisiana,  based  on  a  principal 
component  analysis  of  4  variables  (total  organic  N, 
total  P,  secchi  depth  and  chlorophyll  a)  for  23 
sampling  stations  in  the  Barataria  basin.  A  cluster 
analysis  of  the  same  4  variables  and  stations  de- 
fined 3  groups  of  stations  with  similar  trophic 
characteristics.  By  comparison  with  other  trophic 
classifications,  these  groups  represent  mesotrophic 
to  very  eutrophic  water  quality.  The  TSI  was 
tested  with  several  sets  of  independently  collected 
data:  water  chemistry  data  collected  in  the  middle 
portion  of  the  Barataria  basin;  data  from  Lake 
Pontchartrain,  Louisiana,  and  surrounding  wet- 
lands; and  primary  productivity  measurements  in 
the  Barataria  basin.  Carlson's  (1977)  trophic  state 
indices  for  secchi  depth,  chlorophyll  a  and  total  P 
were  also  calculated  from  the  original  set  of  data 
for  comparison  with  the  multivariate  TSI.  The 
results  of  the  first  3  comparisons  were  very  satis- 
factory in  that  they  illustrated  the  practical  appli- 
cation of  the  TSI  as  well  as  natural  variation  in 
trophic  state  due  to  changing  environmental  condi- 
tions. Although  Carlson's  indices  were  highly  cor- 
related with  the  multivariate  TSI,  the  discrepancy 
between  the  chlorophyll  a  index  and  the  others 
indicate  that  this  more  simple  method  is  not  appro- 
priate for  the  highly  turbid  waters  of  the  Barataria 
basin.  (Author) 
W86-02710 


FATE  OF  PHOSPHORUS  IN  SECONDARILY 
TREATED  WASTEWATER  APPLIED  TO  A 
FRESHWATER  MARSH, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 
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RELATIONSHIP  BETWEEN  CHEMICALLY 
DETERMINED  AND  BIOLOGICALLY  AVAIL- 
ABLE FORMS  OF  PHOSPHORUS  IN  LAKES 
AND  STREAMS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-02721 


INTEGRATED  LAKE-WATERSHED  ACIDIFI- 
CATION STUDY,  VOLUME  2-HYDROLOGIC 
ANALYSIS, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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CHEMICAL  AND  BIOLOGICAL  QUALITY  OF 
SELECTED  LAKES  IN  OHIO,  1978  AND  1979, 
Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

C.  G.  Angelo,  and  J.  D.  Youger. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-249,  1985.  294  p,  65  fig,  147  tab, 
54  ref. 

Descriptors:  'Lakes,  'Reservoirs,  'Water  quality, 
Hydrologic  data  collections,  Chemical  properties, 
Physical  properties,  Algae,  Bacteria,  Limnology, 
'Ohio. 

Twenty-eight  Ohio  lakes  were  sampled  by  the  U.S. 
Geological  Survey  and  the  Ohio  Environmental 
Protection  Agency  for  water-quality  characteris- 
tics during  1978  and  1979.  Chemical,  physical,  and 
biological  data  were  collected  at  specific  points  in 


the  water  column.  Selected  physical  and  chemical 
data  were  also  collected  in  the  principal  inflows. 
The  lakes  were  predominately  hard  to  very  hard 
water,  although  several  soft-water  lakes  were 
found  in  southeastern  Ohio.  Calcium,  bicarbonate, 
and  sulfate  were  the  principal  constituents.  Specific 
conductance  ranged  from  103  to  2,250  micromhos 
per  centimeter.  Thirteen  lakes  had  trace-element 
concentrations  above  the  limits  for  exceptional 
warmwater  habitat  recommended  by  the  Ohio  En- 
vironmental Protection  Agency.  Seasonal  thermal 
gradients  developed  in  most  lakes  deeper  than  17 
feet.  Anaerobic  or  nearly  anaerobic  conditions 
were  observed  during  the  summer  sampling  of  the 
bottom  waters  of  all  lakes  having  suitable  thermal 
gradients.  Many  anaerobic  zones  contained  hydro- 
gen sulfide  and  high  concentrations  of  ammonia. 
All  lakes  were  evaluated  and  classified  by  Carl- 
son's trophic  state  index.  Most  lakes  were  classified 
as  eutrohic.  Fecal  coliform  counts  were  within 
Ohio  standards,  although  high  feca  coliform  and 
fecal  streptococcus  counts  were  observed  after  sig- 
nificant runoff.  (USG) 
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WATER-QUALITY     CHARACTERISTICS     OF 
ABHA  RESERVOIR,  ABHA,  SAUDI  ARABIA, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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GAZETTEER  OF  SURFACE-MINE  LAKES, 
EASTERN  INTERIOR  COAL  PROVINCE,  ILLI- 
NOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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PHOSPHORUS  LOADING  TO  MCGRATH 
AND  ELLIS  PONDS,  KENNEBECK  COUNTY, 
MAINE, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-02859 


ESTIMATED  WATER  AND  NUTRIENT  IN- 
FLOWS AND  OUTFLOWS,  LAKE  COCHI- 
TUATE,  EASTERN  MASSACHUSETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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HYDROLOGIC  SETTING  OF  MIRROR  LAKE, 
WEST  THORNTON,  NEW  HAMPSHIRE, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
T.  C.  Winter. 

Available  from  OFSS,  USGS  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4266,  1984.  61  p,  33  fig,  5  tab,  27 
ref. 

Descriptors:  'Limnology,  Water  budget,  'Ground- 
water movement,  Evaporation,  *Groundwater-sur- 
face-water  relationships,  'Hydrogeology,  'New 
Hampshire,  Mirror  Lake. 

The  drainage  basin  of  Mirror  Lake,  New  Hamp- 
shire is  characterized  by  high  knobs  and  ridges  and 
steep  land  slopes.  The  lake  is  situated  in  the  lower 
part  of  the  basin,  largely  within  glacial  drift.  Drift 
in  most  of  the  Mirror  Lake  drainage  basin  is  till, 
which  is  as  much  as  50  meters  thick,  Crystalline 
bedrock  underlying  the  drift  is  composed  of  schist, 
slate,  and  quartz  monzonite  of  earliest  Devonian 
age.  These  rocks  are  intensely  folded  and  contain 
numerous  fractures.  Three  small  streams  flow  into 
Mirror  Lake.  Streamflow  discharge  into  Mirror 
Lake  differs  between  the  two  largest  subbasins. 
Basin  NW,  which  has  a  more  round  shape  and 
thicker  glacial  drift  than  basin  W,  has  greater 
stream  discharge  as  well  as  greater  sustained  base 
flow.   Ground   water   moves  into   most   parts  of 
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Mirror  Lake,  and  losses  to  ground  water  occur 
principally  on  the  southeast  side.  Water-level  data 
from  piezometers  and  bedrock  wells  indicate  dy- 
namic ground-water  movement  within  the  frac- 
tured bedrock  underlying  Mirror  Lake.  These  data 
also  indicate  very  active  interchange  of  ground 
water  between  bedrock  and  the  overlying  glacial 
drift.  There  are  particularly  strong  hydraulic  head 
gradients  from  the  bedrock  into  the  drift  in  the 
area  between  Mirror  Lake  and  Hubbard  Brook. 
(USGS) 
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21.  Water  In  Plants 


WETLANDS  FOREST  COMMUNITIES  AS  IN- 
DICATORS OF  FLOODING  POTENTIAL  IN 
BACKWATER  AREAS  OF  RIVER  BOTTOM- 
LANDS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  4C. 
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EFFECT  OF  HYDROPERIOD  ON  FLOOD- 
PLAIN  FOREST  PRODUCTION, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
J.  B.  Birch,  and  J.  L.  Cooley. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214583/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Georgia 
Water  Resources  Research  Center,  Atlanta,  May 
1983.  98  p,  5  tab,  57  fig,  63  ref.  OWRT  B-155- 
GA(1).  14-34-0001-1216. 

Descriptors:  *Biomass,  Flood  adapted,  *Flood 
plains,  *Forests,  *Hyroperiod,  Moisture  limited, 
Oxygen  limited,  'Productivity,  'Subsidies,  Subsi- 
dy-stress, Georgia. 

Floodplain  forest  biomass  production  followed  a 
bimodal  gradient  from  the  wettest  to  driest  sites. 
The  wettest  sites  were  continually  flooded  and 
supported  a  bicultural  water  tupelo-baldcypress 
forest  that  was  highly  adapted  through  an  exten- 
sive water-root  system  to  constant  flooding  and 
periodic  flushing  by  riverine  floods.  The  wood 
production  (6379  kg/ha/yr)  of  this  forest  was 
among  the  highest  of  the  floodplain  forests  studied. 
The  next  wettest  site  was  flooded  much  of  the 
year,  had  waterlogged  soil  for  much  of  the  rest  of 
the  year,  and  had  a  drained  soil  surface  for  ex- 
tended periods.  This  tupelo-baldcypress,  'root 
oxygen  limited,'  forest  did  not  have  a  water-root 
system  and  had  the  lowest  biomass  production 
(3553  kg/ha/yr)  of  any  of  the  forests  studied.  The 
sites  that  were  flooded  during  some  portion  of  the 
year  but  well  drained  during  most  of  the  growing 
season  while  maintaining  a  relatively  available  soil 
moisture  level  were  the  most  productive  (6883  kg/ 
ha/yr)  floodplain  forests.  The  forest  that  was  only 
slightly  flooded  each  year  by  the  highest  floods 
had  a  much  lower  biomass  production  (4623  kg/ 
ha/yr)  than  the  heavily  flooded  and  well  drained 
forest.  Sites  subjected  to  intermediate  levels  of 
flooding  and  well  drained  soils  had  an  intermediate 
level  of  biomass  production  (an  average  of  5240 
kg/ha/yr).  The  upland  hardwood,  'moisture  limit- 
ed' forest  that  is  no  longer  flooded  had  a  low 
biomass  production  (3677  kg/ha/yr)  similar  tt  of 
the  waterlogged  soil,  tupelo-baldcypress  forest. 
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CHAPARRAL  MANAGEMENT  EFFECTS  ON 
WATER  AND  THE  ENVIRONMENT, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 
Range  Science. 

J.  W.  Menke,  M.  J.  Singer,  and  R.  R.  Curry. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-225944/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. California  Water  Resources  Center,  Davis 
Completion  Report,  Sept.  1984.  50  p,  2  ref.  USGS 
G830-22. 

Descriptors:  'Chaparral,  'Literature  review, 
'Vegetation  effects,  'Fire,  'Vegetation  regrowth, 
•Environmental  effects,  Reforestation,  Revegeta- 


tion,  Watershed  management,  Watersheds,  Inciner- 
ation. 

The  document  is  a  summary  of  a  detailed  survey  of 
the  literature  on  shrublands  in  California.  It  sum- 
marizes the  results  of  a  multi-disciplinary  project 
to  define  what  is  currently  known  about  shrubland 
vegetation  management  and  what  additional  re- 
search is  needed  to  properly  assess  the  social  and 
environmental  effects  of  such  management.  Fire  is 
the  most  important  management  tool,  and  there- 
fore receives  the  most  emphasis  in  the  publication. 
A  general  treatment  of  management  procedures 
and  a  description  of  the  biogeography  and  prehis- 
tory of  shrublands  are  presented  in  the  initial  chap- 
ters. The  effects  of  shrubland  management  (primar- 
ily by  fire)  are  presented  next,  with  chapters  on  the 
effects  on  vegetation,  on  soils,  on  water  yield  and 
water  quality,  on  streams  (with  particular  emphasis 
on  the  organisms  that  live  in  the  streams),  and  on 
wildlife.  This  is  followed  by  a  chapter  on  shrub- 
land ecosystem  dynamics.  The  final  chapters  in  the 
document  deal  with  management  concerns,  which 
include  management  of  shrublands  for  livestock 
forage,  the  effects  of  burning  on  air  quality,  the 
economics  and  policy  of  shrubland  management, 
and  fire  behavior  and  burning  technology. 
(Snyder-California) 
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2J.  Erosion  and  Sedimentation 


FLOW  PROPERTIES  OF  THE  MT.  ST. 
HELENS  MUDFLOW  MATERIAL, 

Washington  Univ.,  Seattle.  Dept.  of  Geological 
Sciences. 

J.  D.  Smith,  T.  Dunne,  and  L.  H.  Fairchild. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211829, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Project  Completion  Report,  1983.  74  p,  19  fig,  8 
tab,  16  ref.  C-00235-V(l).  14-34-0001-1411. 

Descriptors:  'Mudflows,  'Volcanoes,  'Washing- 
ton, *Mt.  St.  Helens,  'Toutle  River,  Sediments, 
Rheology,  Viscosity,  Yield  strength. 

Field  measurements  of  average  velocity  and  dis- 
charge of  Toutle  River  lahars  of  May  18,  1980,  are 
described  and  interpreted.  North  and  South  Fork 
lahars  showed  strong  differences  in  timing,  dis- 
charge, and  attenuation.  The  South  Fork  lahar  had 
a  short  duration  annd  high  peak  discharge  which 
declined  strongly  down-valley.  The  North  Fork 
lahar  had  much  lower  peak  discharge  and  longer 
duration  but  suffered  little  attenuation.  Field  meas- 
urements on  the  North  Fork  lahar  indicated  a 
sediment  concentration  of  approximately  65%  by 
volume,  and  yield  strength  of  2100-2600  g/cm-sq  S 
at  or  near  peak  flow.  Videophotography  suggested 
that  flow  was  laminar  where  the  lahar  was  undis- 
turbed. Equivalent  data  could  not  be  collected  for 
the  South  Fork.  Experimental  lahars  were  run 
down  a  linear  flume  of  rectangular  cross  section 
under  one-dimensional  flow  conditions.  Results 
showed  a  strong  sensitivity  of  rheological  proper- 
ties to  small  changes  in  sediment  concentration. 
The  sediment  in  the  experimental  lahars  was  taken 
from  deposits  of  the  North  Fork  lahar  1 5  km  from 
the  lahar  source  and  modified  to  remove  clasts 
larger  than  23  mm.  A  Bingham  constitutive  equa- 
tion, comprising  Bingham  viscosity  and  yield 
strength,  was  chosen  to  represent  lahar  rheological 
properties.  Results  of  the  experiments  showed  that 
yield  strength  varied  from  800  to  2900  g/cm-sq  S 
for  a  2.3%  change  in  sediment  concentration,  and 
viscosity  varied  from  40  to  500  g/cm-s.  Vertically 
subdivided  samples  taken  from  the  moving  flow  to 
detect  vertical  stratification  of  the  flows  do  not 
support  a  conclusion  that  the  sediment  was  strati- 
fied. 
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LONG  TERM  SEDIMENT  DEPOSITION  IN 
THE  RIPARIAN  ZONE  OF  AN  AGRICULTUR- 
AL WATERSHED, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

R.  Lowrance,  and  J.  Cooley. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-2 16950/ 


AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Environmental  Resources  Center  Report 
No.  ERC  03-84,  Georgia  Institute  of  Technology, 
Atlanta,  July  1984,  92  p,  2  tab,  1  fig,  51  ref.  USGS 
G-836(05). 

Descriptors:  'Georgia,  'Coastal  plain  watersheds, 
•Sediment  transport,  Water  quality,  Riparian  eco- 
systems, Nonpoint  source  pollution,  'Erosion,  His- 
tory of  agriculture,  'Sedimentation. 

Sediment  deposition  over  the  past  100  years  was 
measured  on  a  coastal  plain  agricultural  watershed. 
Watershed  K,  part  of  the  Little  River  Research 
Watershed  in  Turner  County,  Georgia  is  1666  ha 
comprised  of  34  percent  row  crops,  59  percent 
forest,  2  percent  pasture,  and  5  percent  other  lands. 
The  Wiregrass  Bioregion,  where  the  watershed  is 
located,  was  settled  in  1860-1890.  Significant  agri- 
cultural development  did  not  begin  until  the 
1880's.  Three  approaches  were  used  to  estimate 
long  term  sediment  deposition:  (1)  determine  the 
changes  in  depth  to  argillic  horizon  along  transects 
from  fields  to  streams;  (2)  estimate  10  year  upland 
erosion  with  the  Universal  Soil  Loss  Equation  and 
use  a  sediment  delivery  ratio  to  calculate  mass  of 
deposition;  and  (3)  use  radiometric  dating  tech- 
niques to  estimate  the  ages  of  deposited  materials. 
Estimates  from  the  radiometric  dating  ranged  from 
0.8  to  3.4  cm/yr  or  about  128  Mg.ha-l.yr-1  to  544 
Mg.ha-l.yr-1.  Estimates  of  changes  in  depth  to  the 
argillic  horizon  along  nine  transects  yielded  a  mean 
of  51.7  mg.ha-l.yr-1  with  a  range  of  7.6  to  92.1 
Mg.ha-l.yr-1.  The  average  annual  rate  for  the  esti- 
mate of  gross  erosion  minus  sediment  delivery  was 
34.8  Mg.ha-l.yr-1.  From  these  data,  we  conclude 
that  the  average  annual  rate  of  sediment  deposition 
on  Watershed  K  during  1880-1979  was  35  to  52 
Mg.ha-l.yr-1.  The  actual  quantities  at  any  one 
point  can  range  much  higher,  perhaps  up  to  550 
Mg.ha-l.yr-1.  These  data  suggest  that  riparian  eco- 
systems are  important  sinks  for  agricultural  chemi- 
cals (nutrients  and  pesticides)  associates  with  these 
sediments. 
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PREVENTION  OF  GULLY  FORMATION  AND 
ASSOCIATED  WATER  DEGRADATION  IN 
WEST  TENNESSEE, 

Tennessee  Water  Resources  Research  Center, 
Knoxville. 

C.  H.  Shelton,  C.  D.  Tyler,  and  R.  D. 
VonBernuth. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-217735/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No.  102,  September  1984. 
39  p,  30  ref,  9  fig,  10  tab.  USGS  G870-04. 

Descriptors:  'Gully  erosion,  Rainfall,  Rainfall  sim- 
ulators, 'Soil  erosion,  'Sheet  erosion,  Soil  density, 
Soil  stability,  'Tennessee. 

A  transportable  non-intermittent  rainfall  simulator 
capable  of  producing  intensities  ranging  from  76  to 
168  mm/h  with  a  minimum  distribution  uniformity 
of  84  percent  was  developed.  Drop  sizes,  terminal 
velocities  and  impact  angles  were  close  to  those  of 
natural  rainfall.  In  a  test  involving  five  cropping/ 
tillage  systems,  maximum  sediment  concentration 
and  total  sediment  yield  ranged  from  756  ppm  and 
0.04  t/ha,  respectively,  for  a  no-till  system  to 
56,728  ppm  and  4.00  t/ha  for  a  conventionally- 
tilled  system.  In  tests  conducted  to  separate  sheet 
erosion  from  rill  and  gully  erosion,  soil  loss  due  to 
rill  and  gully  was  as  much  or  more  than  that  from 
sheet  erosion.  Sheet  erosion  tended  to  stabilize  in 
time  as  soil  became  compacted,  but  rill  and  gully 
erosion  continued.  The  depth  of  the  gully  was 
proportional  to  the  time  the  gully  was  subjected  to 
erosion,  but  inversely  proportional  to  soil  density. 
W86-02538 


STREAMBANK  EROSION  PROTECTION  AND 
CHANNEL  SCOUR  MANIPULATION  USESG 
ROCKFILL  DIKES  AND  GABIONS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8A. 
W86-02665 
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WIND  AND  WIND  WAVE  SEDIMENT  TRANS- 
PORT IN  LARGE  LAKES  AND  RESERVOIRS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

W.  G.  McDougal,  and  C.  P.  Lee. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-247989/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Water  Resources  Research  Institute  Publica- 
tion WRRI-99,  Corvallis,  September  1984.  26  p,  8 
fig,  14  ref.  USGS  G864-08.  14-O8-0OO1-G0864 

Descriptors:  *Wind  waves,  *Sediment  transport, 
Erosion,  *Bank  erosion,  *Beach  erosion,  Mathema- 
tic  models,   *  Lakes,   Reservoirs,   Water  currents. 

A  simple  model  had  been  proposed  to  examine  the 
effect  of  wind  and  wind  waves  on  shoreline  ero- 
sion for  large  rivers  and  lakes.  The  technique  em- 
ployed for  estimating  waves  is  that  developed  by 
the  U.S.  Army  Corps  of  Engineers  for  coastal 
zones.  The  solution  for  the  combined  wind  and 
wave  setup  is  based  on  radiation  stress  concepts,  as 
is  the  generation  of  the  longshore  current.  The 
sediment  transport  model  is  based  on  energetics. 
And  finally,  the  shoreline  evaluation  model  is 
based  on  conservation  of  sediment.  The  methodol- 
ogy and  numerical  results  were  produced  for  the 
first  four  tasks.  Only  the  methodology  was  out- 
lined for  the  fifth  task.  Without  the  completion  of 
the  fifth  task,  it  is  difficutl  to  quantify  the  effects  of 
wind  wave  erosion  on  the  shoreline.  However,  it  is 
clear  that  the  sediment  transport  is  increased  in  a 
narrow  band  along  the  water  line.  Whether  this 
sediment  transport  is  of  sufficient  magnitude  or 
duration  to  cause  significant  erosion  remains  unan- 
swered. 
W86-02678 


BANK  EROSION  CONTRIBUTION  TO 
STREAM  SEDIMENT  LOAD, 

Iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 
A.  J.  Odgaard. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-101375/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Iowa  Water  Resources  Research  Institute, 
Ames,  Publication  No.  IIHR  280,  August,  1984.  92 
p,  24  fig,  20  tab,  26  ref,  3  append.  USGS  G-842-04. 
14-08-0001-G-842. 

Descriptors:  *Iowa,  'Stream  bank  erosion,  'Math- 
ematical models,  Geomorphology,  Alluvial  River, 
'Sediment  load,  Bank  erosion,  Sediment  transport, 
Suspended  load. 

Soil  loss  by  instream  bank  erosion  is  analyzed.  A 
conceptual  model  is  developed  which  relates  the 
rate  of  bank  retreat  to  primary  stream  flow  varia- 
bles. Rates  and  processes  of  bank  erosion  are  stud- 
ied along  two  major  rivers  in  Iowa.  The  study 
includes  analysis  of  historical  records  (airphotos, 
maps,  and  streamflow  records),  field  measure- 
ments, and  laboratory  soil  tests.  The  data  thus 
obtained  are  used,  together  with  published  data  to 
calibrate  the  bank-erosion  model,  which  is  then 
used  to  estimate  the  rate  at  which  bank  material  is 
being  removed  from  the  banks  of  other  major 
streams  in  Iowa.  These  estimates  are  compared 
with  the  rate  of  suspended-sediment  transport  in 
the  streams  as  determined  from  sediment-discharge 
data  and  stream-gaging  records.  It  is  estimated  that 
45  percent  of  the  suspended  sediment  leaving  the 
State  of  Iowa  through  its  rivers  originates  from 
instream  bank  erosion  along  the  main  river  chan- 
nels. 
W86-02718 


SEDIMENT  CONCENTRATIONS  AND  LOADS 
IN  THE  LOXAHATCHEE  RD7ER  ESTUARY, 
FLORIDA,  1980-82, 

Geological  Survey,  Miami,  FL.  Water  Resources 
Div. 

W.  H.  Sonntag,  and  B.  F.  McPherson. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4157,  1984.  30  p,  6  fig,  8  tab,  17 
ref. 

Descriptors:  'Sediment  transport,  'Suspended 
load,  'Bed  load,  Particle  size,  'Loxahatchee  River 
estuary,  'Florida. 


This  study  was  conducted  to  estimate  the  magni- 
tude of  sediment  loads  and  the  general  spatial  and 
temporal  patterns  of  sediment  transport  in  the  Lox- 
ahatchee River  estuary,  Florida.  Mean  concentra- 
tions of  suspended  sediment  generally  were  higher 
in  the  Jupiter  Inlet  area  than  in  the  remainder  of 
the  embayment  area.  Concentrations  of  suspended 
sediment  varied  with  season  and  weather  condi- 
tions. Concentrations  in  selected  tributaries  follow- 
ing Tropical  Storm  Dennis  in  August  1981  immedi- 
ately increased  as  much  as  16  times  over  concen- 
trations before  the  storm.  Suspended-sediment 
loads  from  the  tributaries  were  also  highly  seasonal 
and  storm  related.  During  a  61-day  period  of 
above-average  rainfall  that  included  Tropical 
Storm  Dennis,  5  major  tributaries  discharged  926 
tons  (short)  of  suspended  sediment  to  the  estuary, 
accounting  for  74  percent  of  the  input  for  the  1981 
water  year  and  49  percent  of  the  input  for  the  20- 
month  study  period.  Suspended-sediment  loads  at 
Jupiter  Inlet  and  at  the  mouth  of  the  estuary  em- 
bayment on  both  incoming  and  outgoing  tides  far 
exceeded  tributary  loads,  but  the  direction  of  long- 
term,  net  tidal  transport  was  not  determined. 
(USGS) 
W86-02797 


SEDIMENT  DATA  FOR  GEORGIA  STREAMS, 
WATER  YEARS  1958-82, 

Geological   Survey,   Doraville,   GA.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-02821 


ANNUAL  SUSPENDED-SEDIMENT  LOADS  IN 
THE  COLORADO  RIVER  NEAR  CISCO, 
UTAH,  1930-82, 

Geological  Survey,   Salt  Lake  City,  UT.   Water 
Resources  Div. 
K.  R.  Thompson. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  Co  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4011,  1984.  19  p,  7  fig,  2  tab,  12 
ref. 

Descriptors:  Sedimentation,  Sediment  transport, 
'Sediment  discharge,  'Sediment  loads,  Sediment, 
•Sediment  rates,  'Sediment  yield,  'Colorado 
River,  Cisco,  'Utah. 

The  Colorado  River  upstream  of  gaging  station 
09180500  near  Cisco,  Utah,  drains  about  24,100 
square  miles  in  Utah  and  Colorado.  Altitudes  in  the 
basin  range  from  12,480  feet  near  the  headwaters 
to  4,090  feet  at  station  09180500.  The  average 
annual  precipitation  for  1894-1982  near  the  station 
was  7.94  inches.  The  average  annual  precipitation 
near  the  headwaters  often  exceeds  50  inches. 
Rocks  ranging  in  age  from  Precambrian  to  Holo- 
cene  are  exposed  in  the  drainage  basin  upstream 
from  station  09180500.  Shale,  limestone,  siltstone, 
mudstone,  and  sandstone  probably  are  the  most 
easily  eroded  rocks  in  the  basin,  and  they  contrib- 
ute large  quantities  of  sediment  to  the  Colorado 
River.  During  1930-82,  the  U.S.  Geological 
Survey  collected  records  of  fluvial  sediment  at 
station  09180500.  Based  on  these  records,  the  mean 
annual  suspended-sediment  load  was  11,390,000 
tone,  ranging  from  2,038,000  tons  in  water  year 
1981  to  35,700,000  tons  in  water  year  1938.  The 
minimum  daily  load  of  14  tons  was  on  August  22, 
1960,  and  the  maximum  daily  load  of  2,790,000 
tons  was  on  October  14,  1941.  (USGS) 
W86-02828 


SEDIMENT  CHARACTERISTICS  OF  TENNES- 
SEE STREAMS  AND  RESERVOIRS, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

S.  W.  Trimble,  and  W.  P.  Carey. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-749, 
1984.  32  p,  6  fig,  4  tab,  26  ref. 

Descriptors:  'Sediment  yields,  'Sediment  trans- 
port, 'Sediment  concentrations,  'Reservoir  deposi- 
tion, Trap  efficiency,  'Tennessee. 

Measured  suspended-sediment  data  and  reservoir 
sedimentation  data  have  been  analyzed  to  deter- 
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mine  sediment  yields  and  transport  characteristics 
of  Tennessee  streams.  Measured  suspended-sedi- 
ment is  mostly  silt  and  clay  size  material  even  in 
the  sand-bed  channels  of  western  Tennessee.  Un- 
measured load  accounts  for  less  than  10  percent  of 
the  total  sediment  load  in  western  Tennessee.  Un- 
measured load  in  middle  and  eastern  Tennessee 
streams  is  believed  to  be  only  a  small  percentage  of 
total  load  because  bed  material  is  generally  coarse 
and  quite  variable.  Sediment  of  total  load  because 
bed  material  is  generally  coarse  and  quite  variable. 
Sediment  yields  for  middle  and  eastern  Tennessee 
basins  generally  are  less  than  800  tons  per  square 
mile  per  year  ((tons/mi2)/yr),  however,  highly 
disturbed  basins  can  have  yields  from  1,000  to 
3,000  (tons/mi2)/yr.  Yields  for  the  heavily  agricul- 
tural and  channelized  basins  of  western  Tennessee 
generally  range  from  700  to  1,000  (tons/mi2)/yr. 
Yields  for  the  Hatchie  River  in  western  Tennessee 
are  less  than  200  (tons/mi2)/yr  reflecting  the  lack 
of  floodplain  agriculture  and  channelization. 
(USGS) 
W86-02829 


VELOCITY  PROFILE,  WATER-SURFACE 
SLOPE,  AND  BED-MATERIAL  SIZE  FOR  SE- 
LECTED STREAMS  IN  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02852 


STREAM  CHANNEL  RESPONSE  TO  THE 
JANUARY  3-5,  1982  STORM  IN  THE  SANTA 
CRUZ  MOUNTAINS,  WEST  CENTRAL  CALI- 
FORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

K.  M.  Nolan,  D.  C.  Marron,  and  L.  M.  Collins. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-248, 
1984.  48  p,  29  fig,  3  tab,  21  ref. 

Descriptors:  'Geomorphology,  'Channel  mor- 
phology, 'California,  Landslides,  Sediment  dis- 
charge, 'Storm  runoff,  Santa  Cruz  Mountains, 
Channel  changes,  San  Lorenzo  River. 

Intense  rainfall  on  January  3-5,  1982  in  the  Santa 
Cruz  Mountains,  California  caused  high  stream- 
flow  and  widespread  landsliding.  Generalized 
channel  response  in  the  studied  basins  included 
scour  in  steep,  low-order  channels  and  moderate 
fill  in  higher  order  channels.  Large  volumes  of 
channel  fill  were  noted  along  some  channels  but 
this  was  limited  to  reaches  that  received  large 
volumes  of  colluvium  from  debris  flows  and 
streamside  debris  slides.  The  local  nature  of  these 
effects  on  channel  geometry  contrasts  with  wide- 
spread depositional  effects  observed  following 
major  storms  in  steep  terrain  in  other  parts  of 
California.  The  morphology  of  most  intermediate 
and  high-order  channels  in  the  study  area  appear 
to  have  been  formed  at  least  as  much  by  events 
with  moderated  recurrence  intervals  as  by  extreme 
events.  Along  low-order  channels  that  were 
scoured  and  along  isolated  reaches  of  some  inter- 
mediate and  high-order  channels  where  fill  was 
severe,  however,  storm  effects  will  probably  per- 
sist for  long  periods  of  time.  Since  the  localized 
effects  of  high  magnitude  storms  can  persist  longer 
than  the  recurrence  interval  of  the  storms  them- 
selves, channel  morphology  throughout  the  area 
probably  reflects  the  effects  of  a  number  of  storms. 
(USGS) 
W86-02858 


STREAMFLOW  AND  SEDIMENT  DATA  COL- 
LECTED AT  SEVEN  STREAM-GAGING  STA- 
TIONS IN  THE  JAMES  RIVER  BASIN  DOWN- 
STREAM FROM  FORESTBURG,  SOUTH 
DAKOTA,  FROM  OCT  1,  1982  -  SEP  30,  1983, 
Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02912 
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PASSIVE  FILMS  ON  IRON:  THE  MECHA- 
NISM OF  BREAKDOWN  IN  CHLORIDE-CON- 
TAINING SOLUTIONS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Chemistry. 

For   primary   bibliographic   entry   see   Field   8G. 

W86-02438 


GROUNDWATER  QUALITY  AND  MINERAL 
DEPOSITS  RELATIONSHIPS  IN  THE  OZARK 
MOUNTAINS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geology. 
K.  F.  Steele. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211779/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville,  Project  Completion  Report,  Pub.  No. 
109.  59  p,  10  fig,  15  tab.  USGS  G-829-03. 

Descriptors:  'Manganese,  'Springs,  'Water  chem- 
istry, Groundwater,  Water  quality,  Mineralization, 
Trace  elements,  'Arkansas,  Lead,  Uranium. 

Ninety-nine  groundwater  sites  were  sampled  in 
northern  Arkansas  in  order  to  determine  the  effect 
of  local  manganese,  phosphate,  pyrite,  lead-zinc 
and  uranium  mineralization  on  the  groundwater 
chemistry.  Most  of  this  study  (75  springs)  was 
concentrated  in  the  Batesville  manganese  district. 
Hydrogeochemical  exploration  for  these  types  of 
manganese  deposits  appears  possible  with  44  per- 
cent of  the  springs  within  2000  feet  of  mineraliza- 
tion having  anomalous  metal  concentrations  (espe- 
cially manganese).  Because  only  a  few  springs 
were  sampled  in  the  remaining  areas,  the  results 
are  not  conclusive;  however,  only  the  pyrite  and 
small  lead-zinc  deposit  would  appear  worthy  of 
additional  investigation.  None  of  the  springs  ap- 
peared to  have  geothermal  water.  Eighteen  of  the 
springs  exceed  U.S.  Public  Health  Service  drinking 
water  limits,  but  most  only  exceed  manganese  or 
iron  limits.  One  spring  exceeded  the  drinking 
water  limits  for  lead.  Thus,  these  carbonate  spring 
waters  are  generally  of  good  chemical  quality. 
W86-02448 


CHARACTERIZATION        OF        ALUMINUM 
CHEMISTRY  FOR  ACID  PRECIPITATION, 

Vermont  Univ.,   Burlington.   Dept.  of  Civil  and 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W86-02458 


GEOCHEMISTRY  OF  SALINE  LAKES  OF  THE 
NORTHEASTERN  YUKON  FLATS,  EAST  CEN- 
TRAL ALASKA, 

Alaska  Univ.,  Fairbanks.  Dept.  of  Geology  and 
Geophysics. 
D.  B.  Hawkins. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214708/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Alaska  Institute  of  Water  Resources  Com- 
pletion Report  184.16,  January  1985.  Fairbanks,  30 
p,  2  tab,  6  fig.  USGS  G827-04. 

Descriptors:  'Evaporites,  Trona,  'Hydrogeoche- 
mistry,  Chemical  divides,  Muscovite,  'Alaska, 
Water  chemistry. 

Above  the  Arctic  Circle  in  the  Yukon  Flats  of 
northeastern  Alaska,  shallow,  brackish-water 
ponds  are  rimmed  with  evaporite  minerals  such  as 
trona  (NaHC03-Na2  C03).  These  ponds  form  in 
an  area  of  Alaska  characterized  by  an  extreme 
continental  climate  with  about  six  inches  of  pre- 
cipitation annually.  Evaporite  formation  occurs  be- 
cause evaporation  exceeds  inflow.  In  this  study, 
the  hydrogeochemistry  of  the  waters  of  the  Yukon 
Flats  was  investigated  to  determine  the  origin  of 
the  ponds  and  evaporite  minerals.  The  ponds  are 
brackish  Mg-Na-HC03-Cl  waters.  The  nearby 
freshwater  lakes  and  rivers  are  Ca-HC03  waters. 
In  the  rivers,  m  Ca(  +  2)  J  2m  HC03,  and  S04  is 
relatively  abundant.  In  the  freshwater  lakes,  m 
Ca(  +  2)  O  2m  HC03,  and  S04  is  almost  absent. 


The  pond-water  compositions  are  such  that  trona 
and  associated  minerals  must  result  on  complete 
evaporation.  Consideration  of  the  Harvie-Eugster 
model  for  evaporite  mineral  formation  suggests 
that  were  the  river  water  to  evaporate,  sulfate 
minerals  such  as  gypsum  should  result.  No  sulfates 
are  observed  in  these  evaporites.  Evaporation  of 
the  freshwater  lakes  will  first  precipitate  calcite 
and  ultimately  form  trona.  The  change  in  relative 
concentrations  of  Ca(  +  2),  HC03,  and  S04  in 
going  from  river  water  to  lake  water  is  critical  and 
indicates  that  sulfate  reduction  accompanied  by 
bicarbonate  formation  is  an  essential  process  that 
produces  an  excess  of  HC03  over  Ca(  +  2).  This 
ultimately  leads  to  the  formation  of  trona.  Once 
the  chemical  signature  of  the  freshwater  lakes  is 
established,  then  trona  must  result  on  complete 
evaporation,  as  explained  by  the  chemical  divides 
of  Harvie  and  Eugster. 
W86-02473 


WATERSHED    INTERACTIONS    AFFECTING 
POND  ACIDIFICATION, 

New  Hampshire  Univ.,  Durham.  Water  Resources 
Research  Center. 

D.  C.  Buso,  S.  W.  Bailey,  S.  F.  Baird,  J.  W. 
Hornbeck,  and  C.  W.  Martin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214955/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  (1984).  61  p,  20 
fig,  8  tab,  79  ref.  USGS  G856-04. 

Descriptors:  'New  Hampshire,  'Acid  rain,  'Water 
pollution  effects,  Watersheds,  Ponds,  Aluminum. 

Watershed  history  and  geochemistry,  and  pond 
response  to  snowmelt  were  studied  at  six  remote 
ponds  in  the  White  Mountains  of  New  Hampshire. 
Changes  in  pond  chemistry  have  resulted  from 
watershed  disturbances,  particularly  forest  fires 
and  beaver  activities.  These  factors  need  to  be 
considered  in  any  evaluation  of  pond  susceptibility 
to  acidification.  The  relationships  of  pond  chemis- 
try to  the  hydrology  and  geochemistry  of  their 
watersheds  were  studied  at  Black  and  Cone  Ponds. 
Deeper  soils  and  more  weatherable  minerals  in  the 
watershed  produces  longer  flow  paths,  higher  pH, 
more  basic  cations,  higher  alkalinity,  and  lower  SO 
4  2-  in  the  inlet  stream  of  Black  Pond.  In  contrast, 
the  watershed  at  Cone  Pond  contained  shallowere 
soils  with  minerals  more  resistant  to  weathering, 
producing  shorter  glow  paths,  lower  pH,  fewer 
basic  cations,  no  alkalinity,  and  higher  S04  2-  in 
theinlet  stream.  Acidic  Cone  Pond  was  intensively 
samples  in  late  winter  to  follow  changes  in  water 
chemistry  that  resulted  from  'acid  pulses'  during 
snowmelt.  During  thaws  the  mass  of  H+  hydra- 
genion  in  the  pond  increased  but  large  changes  wer 
not  permanent  and  were  confined  to  surface 
waters.  Under  conditions  of  winter  stratification 
the  bottom  2  m  became  much  less  acidic  because  of 
anoxic  SO  reduction.  Characterization  of  acid  buf- 
fering capacity  of  a  pond  should  be  based  on 
detailed  knowledge  of  watershed  disturbances,  hy- 
drology, mineralogy,  and  pond  chemistry. 
W86-02498 


KINETIC  STUDY  OF  THE  EFFECTS  OF  ACID 
RAIN  ON  TRACE  METAL  UPTAKE, 

Maine  Univ.  at  Orono.  Dept.  of  Chemistry. 
H.  H.  Patterson,  D.  Huizenga,  and  T.  Taylor. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-215143/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Maine  Water  Resources  Institue  Completion 
Report,  Orono,  November  1984.  72  p,  19  fig,  4  tab, 
23  ref.  USGS  G846-05. 

Descriptors:  'Acid  rain  'Adsorption,  'Chromium, 
Kinetics,  'Maine,  'Path  of  pollutants,  Rate  of  pol- 
lutants, Water  chemistry,  Groundwater  pollution. 

The  technique  of  chemiluminescence  has  been  used 
to  study  the  rate  of  reaction  of  the  model  species 
Cr(III)  with  an  iron  oxide  surface  as  a  function  of 
pH.  Both  adsorption  and  desorption  studies  indi- 
cate that  the  mechanism  of  reaction  of  Cr(III)  with 
iron  oxide  is  similar  to  that  observed  for  reactions 
of  Cr(III)  with  anions  in  solution.  Chemilumines- 
cence experiments  have  also  been  done  to  deter- 


mine the  rate  of  reaction  of  Cr(III)  with  simple 
carboxylic  acids  such  as  oxalic  acid,  salicylic  acid, 
and  acetic  acid,  as  well  as  with  humic  acid  sam- 
ples. At  low  pH  oxalic  acid  and  humic  react  at  a 
similar  rate  but  at  higher  pH  (>5)  differences  in 
these  two  systems  occur.  Carboxylate  groups  in 
humic  acid  that  ionize  at  higher  pH  are  more 
reactive  than  those  which  ionize  at  lower  pH 
either  because  of  nearby  functional  groups  or  be- 
cause of  a  specific  geometry.  Synchronous  scan 
fluorescence  spectroscopy  was  used  to  probe  the 
binding  of  a  variety  of  metal  species  with  model 
systems  and  with  humic  and  fulvic  acid  samples. 
The  three  different  emission  peaks  for  humic  acid 
can  be  correlated  with  different  molecular  weight 
components.  The  highest  energy  peak  is  probably 
derived  from  benzene  derivatives  while  the  longest 
wavelength  peak  is  associated  with  an  eight  pi- 
bond  conjugated  species  which  is  sensitive  to  metal 
binding.  The  purpose  of  these  studies  is  to  compare 
the  binding  of  a  model  metal  species,  such  as 
Cr(III),  with  iron  oxide,  simple  carboxylic  acids 
and  humic  acid  samples.  These  results  should  pro- 
vide insight  into  the  dynamic  pathways  of  metals 
in  aqueous  systems  and  the  effects  of  acid  rain,  or 
pH  changes,  on  these  pathways. 
W86-02517 


PROCESSES  CONTROLLING  THE  COMPOSI- 
TION OF  INFILTRATING  WATER  IN  FOR- 
ESTED MOUNTAIN  WATERSHEDS, 

Wyoming  Univ.,  Laramie.  Coll.  of  Arts  and  Sci- 
ences. 

J.  I.  Drever,  and  A.  E.  Blum. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-226306/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Wyoming 
Water  Research  Center,  Laramie,  August  1984.  54 
p,  5  tab,  13  fig,  32  ref.  USGS  G879-04. 

Descriptors:  'Wyoming,  'Water  chemistry, 
'Forest  hydrology,  'Surface-groundwater  rela- 
tions, 'Acid  rain,  Soil  chemistry,  Infiltration, 
Weathering,  Nutrients. 

Chemical  weathering  in  a  high-elevation  pine 
forest  was  studied  by  analysis  of  percolating  soil 
solutions  and  associated  solid  phases.  In  the  shal- 
low soil  (above  40  cm),  soil-water  chemistry  is 
controlled  by  biological  processes-uptake  by  plants 
and  decay  in  the  litter  layer.  Below  40  cm  mineral 
weathering  becomes  more  important  as  a  control, 
but  solution  compositions  are  so  variable  in  space 
and  time  that  it  is  impossible  to  define  a  simple 
weathering  stoichiometry.  Kaolinite  is  forming  in 
the  upper  part  of  the  soil  profile  and  smectite  in  the 
lower  part,  although  solution  compositions  indi- 
cate that  kaolinite  should  be  the  more  stable  phase 
at  all  depths.  Dissolved  organic  carbon  (DOC) 
values  are  high  (average  38  mgC/1)  in  the  forest 
floor  litter,  and  decrease  with  depth  in  the  mineral 
soil.  In  clay-rich,  low-permeability  soil  the  DOC 
loss  and  acquisition  of  cations  take  place  close  to 
the  surface,  whereas  in  more  permeable  soild  DOC 
transport  and  chemical  weathering  extend  to  great- 
er depths.  There  is  some  enhanced  transport  of  Al 
Fe  as  a  result  of  complexing  by  organic  acids.  The 
mechanisms  by  which  DOC  is  removed  from  solu- 
tion are  not  clear. 
W86-02577 


NEW  APPROACHES  FOR  ON-LINE  STRIP- 
PING ANALYSIS  OF  TRACE  METALS  IN  NAT- 
URAL WATERS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Chemistry 
J.  Wang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-229797/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  New  Mexico 
Water  Resources  Research  Institute,  Las  Cmces, 
October  1984.  21  p,  13  fig,  10  ref.  USGS  G858-03. 

Descriptors:  'Water  chemistry,  'Water  analysis, 
•New  Mexico,  Trace  metals,  'Chemical  analysis, 
Natural  waters,  Flow  system. 
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WATER  CYCLE— Field  2 


Chemical  Processes — Group  2K 


This  report  summarizes  progress  made  on  develop- 
ing new  methodologies  for  on-line  measurements 
of  trace  metals  in  natural  waters  using  stripping 
analysis.  Such  measurements  have  the  advantage  of 
giving  immediate  answers,  and  avoids  the  errors 
and  delays  associated  with  laboratory  measur- 
ments.  Dualworking  electrode  cells  have  been  de- 
signed to  eliminate  problems  due  to  dissolved 
oxygen,  intermetallic  compounds,  and  overlapping 
peaks.  The  large  hydrogen  background  current 
that  obscures  the  zinc  peak  has  been  corrected 
using  the  medium-exchange  approach.  A  new 
scheme  for  on-line  measurement  of  arsenic  using  a 
gold  working  electrode  has  been  developed.  New 
detector  configurations  based  on  supplementary 
forced-convection  have  been  found  useful  for  en- 
hancing the  sensitivity.  Additional  improvement  in 
the  sensitivity  has  been  achieved  using  the  subtrac- 
tive  mode  that  corrects  for  all  background  current 
contributions.  Flow  injection  systems  permit  auto- 
mated quantitation  of  trace  metal  at  the  ppb  level 
at  a  rate  of  24  samples  per  hours. 
W86-02608 


ADSORPTION  OF  METAL  IONS  AND  MINER- 
AL COMPLEXES  ON  MINERALS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Chemistry. 

J.  G.  Dillard,  D.  L.  Crowther,  and  C.  V.  Schenck. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-242931/ 
AS,  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Virginia  Water  Resources  Research  Center, 
Blacksburg,  Bulletin  No.  141,  June,  1984.  133  p,  29 
fig,  32  tab,  46  ref.  OWRT  B-l  19-VA. 

Descriptors:  *Adsorption,  *Montmorillonite, 
•Manganese,  *Cobalt,  Amino  acids,  X-ray  spec- 
troscopy, Electrophoresis,  Metal  complexes,  Clay 
minerals,  Substrates,  Hydrolysis,  Oxidation,  Chem- 
ical analysis,  Chemical  structure,  Organic  com- 
pounds, Ions,  Minerals. 

Certain  substrates,  including  natural  water  systems, 
act  as  a  sink  for  metal  ions.  A  better  description  of 
the  bonding  of  metal  ions  with  minerals  is  impor- 
tant for  understanding  both  the  chemical  processes 
of  metal  ion-mineral  interactions  and  the  influence 
of  mineral  substrates  on  the  concentration  of  metal 
ions  in  natural  water  systems.  This  study  investi- 
gated the  reactions  of  cobalt(II)  and  cobalt(III) 
organic  complexes  with  montmorillonite  and  syn- 
thetic birnessite  (Mn02)  surfaces.  These  solid  mate- 
rials were  selected  as  typical  of  minerals  which 
interact  with  metal  ions  and  organic-metal  com- 
plexes in  natural  water  systems.  The  studies  pro- 
vided a  detailed  chemical  description  of  the  nature 
of  the  surface  species.  Surface  characterization  in- 
cluded x-ray  photoelectron  spectroscopy,  electro- 
phorectic  mobility,  and  infrared  and  visible  spec- 
troscopy. Results  described  the  chemical  oxidation 
state  of  the  adsorbed  metal  and  gave  the  chemical 
stoichiometry  of  the  surface  adsorbates.  Evidence 
showed  that  metal  complexes  interacted  with  clay 
mineral  surfaces  through  dissociative  hydrolytic 
processes,  and  metal  ion  and  metal-ion  complexes 
probable  reaction  processes  for  the  dissociative 
hydrolytic  processes.  Elucidation  of  the  detailed 
surface  chemistry  is  useful  in  modeling  and  under- 
standing the  specific  interactions  that  occur  when 
metal  ions  and  metal-organic  compounds  react 
with  mineral  substrates. 
W86-02662 


ACID  RAIN  BUFFERING  POTENTIAL  ES 
OREGON  CASCADE  LAKES:  SECONDARY 
MrNERAL  SOLUBILITY  CONTROL  OF  SOLU- 
TION IONIC  COMPOSITION, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-02667 


FEASIBILITY  OF  DIRECT  UTILIZATION  OF 
SELECTED  GEOTHERMAL  WATER  FOR 
AQUACULTURE  OF  MACROBRACHIUM  RO- 
SENBERGII, 

Boise  State  Univ.,  ID.  Dept.  of  Geology  and  Geo- 
physics. 
For  primary  bibliographic  entry  see  Field  2F. 
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SELECTIVE  ISOLATION  OF  DISSOLVED  OR- 
GANIC MATTER  FROM  AQUATIC  SYSTEMS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
J.  R.  Tuschall,  and  G.  George. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249688/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana- 
Champaign,  Research  Report  No  190,  June  1984. 
40  p,  7  fig,  7  tab,  55  ref.  USGS  G840-05.  14-08- 
0001-G840. 

Descriptors:  Amino  acids,  Ammonia,  'Analytical 
techniques,  *Anion  exchange,  Bogs,  Carbon, 
Cation  exchange,  Chemical  properties,  Chroma- 
tography, 'Decomposing  organic  matter,  Dis- 
solved organic  matter,  DON,  Fluorometry,  Fulvic 
acids,  Humates,  Humic  acids,  Humus,  Isolation, 
•Lakes,  Liquid  chromatography,  Nitrogen,  'Or- 
ganic matter,  Ponds,  'Separation  techniques, 
Streams,  'Surface  waters,  Swamps,  'Water  chem- 
istry, Wetlands,  XAD  resins. 

A  chromatographic  ion-exchange  procedure  for 
fractionation,  isolation  and  concentration  of  dis- 
solved organic  matter  (DOM)  in  surface  waters 
was  developed  and  applied  to  samples  from  Illinois 
lakes.  Recoveries  of  DOM  from  five  humic-con- 
taining  (colored)  surface  waters  were  in  excess  of 
90%.  A  series  of  experiments  using  model  com- 
pounds demonstrated  that  the  mechanism  of  sorp- 
tion of  the  acidic  fraction,  and  of  its  recovery  by 
controlled  desorption,  is  simple  ion  exchange.  Hy- 
drophobic (nonpolar)  interactions  did  not  affect 
sorption  processes.  Filtered  water  samples  were 
applied  to  a  fractionation  scheme  to  separate  the 
DOM  into  anion  exchanged  (acidic),  cation  ex- 
changed (basic)  and  nonexchanged  (neutral)  frac- 
tions. Of  the  DOM,  most  of  the  dissolved  organic 
carbon  and  a  large  portion  of  dissolved  organic 
nitrogen  (DON)  in  all  samples  was  recovered  in 
the  acidic  fraction,  with  the  neutral  fraction  con- 
taining most  of  the  remaining  DOM.  The  cationic 
(at  pH  3)  fraction  contained  a  lower  portion  of  the 
DOM  than  expected.  DON  was  monitored 
throughout  the  fractionation  scheme  by  a  sensitive 
fluorescence  method  developed  in  this  study  and 
generally  applicable  to  measuring  small  samples 
containing  low  concentrations  of  DON  found  in 
natural  waters.  This  fractionation  scheme  is  a 
useful  tool  for  researchers  studying  the  chemical 
nature  of  dissolved  organic  matter,  which  affects 
water  quality  in  many  ways. 
W86-02700 


ADSORPTION  OF  METAL  IONS  AND  MINER- 
AL COMPLEXES  ON  MINERALS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. Dept.  of  Chemistry. 

J.  G.  Dillard,  D.  L.  Crowther,  and  C.  V.  Schenck. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-101342/ 
AS,  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Virginia  Water  Resources  Research  Center, 
Blacksburg,  Bulletin  No  141,  June,  1984.  133  p,  29 
fig,  32  tab,  46  ref.  B-l  19-VA. 

Descriptors:  'Adsorption,  'Montmorillonite, 
'Manganese,  'Cobalt,  Amino  acids,  X-ray  spec- 
troscopy, Electrophoresis,  Metal  complexes,  Clay 
minerals,  Substrates,  Hydrolysis,  Oxidation,  Chem- 
ical analysis,  Chemical  structure,  Organic  com- 
pounds, Ions,  Minerals. 

Certain  substrates,  including  natural  water  systems, 
act  as  a  sink  for  metal  ions.  A  better  description  of 
the  bonding  of  metal  ions  with  minerals  is  impor- 
tant for  understanding  both  the  chemical  processes 
of  metal  ion-mineral  interactions  and  the  influence 
of  mineral  substrates  on  the  concentration  of  metal 
ions  in  natural  water  systems.  This  study  investi- 
gated the  reactions  of  cobalt(II)  and  cobalt(III) 
organic  complexes  with  montmorillonite  and  syn- 
thetic birnessite  (Mn02)  surfaces.  These  solid  ma- 
terials were  selected  as  typical  of  minerals  which 
interact  with  metal  ions  and  organic-metal  com- 
plexes in  natural  water  systems.  The  studies  pro- 
vided a  detailed  chemical  description  of  the  nature 
of  the  surface  species.  Surface  characterization  in- 


cluded x-ray  photoelectron  spectroscopy,  electro- 
phoretic  mobility,  and  infrared  and  visible  spec- 
troscopy. Results  described  the  chemical  oxidation 
state  of  the  adsorbed  metal  and  gave  the  chemical 
stoichiometry  of  the  surface  adsorbates.  Evidence 
showed  that  metal  complexes  interacted  with  clay 
mineral  surfaces  through  dissociative  hydrolytic 
processes,  and  metal  ion  and  metal-ion  complexes 
oxidized  when  adsorbed  on  the  Mn02  surface. 
Further,  the  study  presented  probable  reaction 
processes  for  the  dissociative  hydrolytic  processes. 
Elucidation  of  the  detailed  surface  chemistry  is 
useful  in  modeling  and  understanding  the  specific 
interactions  that  occur  when  metal  ions  and  metal- 
organic  compounds  react  with  mineral  substrates. 
(McWilliams-VWRRC) 
W86-02715 


RECONNAISSANCE  OF  TOXIC  SUBSTANCES 
IN  THE  JORDAN  RIVER,  SALT  LAKE 
COUNTY,  UTAH, 

Geological   Survey,   Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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WATER-QUALITY  CHARACTERISTICS  OF 
STREAMS  IN  THE  PICEANCE  CREEK  AND 
YELLOW  CREEK  DRAINAGE  BASINS, 
NORTHWESTERN  COLORADO, 

Geological  Survey,  Meeker,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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RECONNAISSANCE  OF  CHEMICAL  QUALITY 
OF  SURFACE  WATER  IN  THE  UPPER  VIRGIN 
RIVER  BASIN,  UTAH,  ARIZONA,  AND 
NEVADA, 

Geological   Survey,  Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  OREGON, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

T.  H.  Thompson,  R.  Chappell,  J.  B.  Gonthier,  and 
W.  D.  McFarland. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4120-C,  1984.  5  p,  13  ref. 

Descriptors:  'Groundwater,  Water  quality  data, 
'Groundwater  quality,  'Basin  and  Range  prov- 
ince, 'Oregon,  'Maps,  'Dissolved  solids. 

This  map  report  is  part  of  a  U.S.  Geological 
Survey  project  to  characterize  the  geology  and 
hydrology  of  the  Basin  and  Range  province.  The 
report  consists  of  two  maps  at  a  scale  of  1:500,000 
that  describe  the  ground-water  quality  of  the 
Oregon  portion  of  the  Basin  and  Range  province. 
The  first  map  shows  the  areal  distribution  of  dis- 
solved solids  in  water  in  the  basin-fill  deposits.  The 
second  map  shows  the  areal  distribution  of  the 
dominant  chemical  type  of  ground  water  in  the 
basin-fill  deposits.  (USGS) 
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MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASES  AND 
PROVINCE,  NEVADA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

T.  H.  Thompson,  R.  Chappell,  J.  R.  Harrill,  and  A. 
H.  Welch. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 19-C,  1984.  lip,  4  fig,  49  ref. 
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Field  2— WATER  CYCLE 


Group  2K — Chemical  Processes 

Descriptors:  'Groundwater,  'Water  quality  data, 
•Groundwater  quality,  Aquifers,  *  Basin  and  Range 
province,  'Nevada,  'Maps,  'Dissolved  solids. 

This  map  report  is  part  of  a  U.S.  Geological 
Survey  project  to  characterize  the  geology  and 
hydrology  of  the  Basin  and  Range  province.  The 
report  consists  of  two  maps  at  a  scale  of  1:500,000 
describing  the  ground-water  quality  of  the  Nevada 
part  of  the  Basin  and  Range  province.  The  first 
map  shows  the  areal  distribution  of  dissolved  solids 
of  ground  water  in  the  basin-fill  deposits.  Data 
from  selected  points  are  also  shown  in  both  basin- 
fill  and  consolidated  rock.  The  second  map  shows 
the  areal  distribution  of  the  dominant  chemical 
type  of  ground  water  in  the  basin-fill  deposits. 
Data  from  selected  points  are  also  shown  in  both 
basin-fill  and  consolidated  rock.  (USGS) 
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MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  UTAH, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

T.  H.  Thompson,  J.  A.  Nuter,  and  A.  H.  Welch. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4122-C,  1984.  7  p,  4  fig,  28  ref. 

Descriptors:  Groundwater,  Water  quality  data, 
'Groundwater  quality,  Hydrogeology,  'Basin  and 
Range  Province,  'Utah,  'Maps,  'Dissolved  solids. 

This  map  report  is  part  of  a  U.S.  Geological 
Survey  project  to  characterize  the  geology  and 
hydrology  of  the  Basin  and  Range  Province.  The 
report  consists  of  two  maps  at  a  scale  of  1:500,000 
describing  the  ground-water  quality  of  the  Utah 
part  of  the  Basin  and  Range  Province.  The  first 
map  shows  the  areal  distribution  of  dissolved  solids 
of  ground  water  in  the  basin-fill  deposits.  The 
second  map  shows  the  areal  distribution  of  the 
dominant  chemical  type  of  ground  water  in  the 
basin-fill  deposits.  (USGS) 
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MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  ARIZONA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

T.  H.  Thompson,  J.  A.  Nuter,  and  T.  W. 
Anderson. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 14-C,  1984.  7  p,  4  fig,  24  ref. 

Descriptors:  'Groundwater,  Water  quality  data, 
'Groundwater  quality,  'Basin  and  Range  Prov- 
ince, 'Arizona,  Hydrogeology,  'Maps,  'Dissolved 
solids. 

This  map  report  is  part  of  a  U.S.  Geological 
Survey  project  to  characterize  the  geology  and 
hydrology  of  the  Basin  and  Range  Province.  The 
report  consists  of  two  maps  at  a  scale  of  1:500,000 
describing  the  ground-water  quality  of  the  Arizona 
portion  of  the  Basin  and  Range  Province.  The  first 
map  shows  the  areal  distribution  of  dissolved  solids 
of  ground  water  in  the  basin-fill  deposits.  The 
second  map  shows  the  areal  distribution  of  the 
dominant  chemical  types  of  ground  water  in  the 
basin-fill  deposits.  (USGS) 
W86-02803 


PARTIAL  COMPILATION  AND  REVISION  OF 
BASIC  DATA  IN  THE  WATEQ  PROGRAMS, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

D.  K.  Nordstrom,  S.  D.  Valentine,  J.  W.  Plummer, 
and  B.  F.  Jones. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4186,  1984.  18  p,  1  fig,  6  tab,  44 
ref. 

Descriptors:  'Computer  programs,  'Thermody- 
namics,   'Experimental    data,    Data    collections, 


•Water  chemistry,  Water  quality,  Aluminum  hy- 
drolysis, Ion  pairs,  Ferrous,  Ferric  gibbsite. 

Several  portions  of  the  basic  data  in  the  WATEQ 
series  of  computer  programs  (WATEQ, 
WATEQF,  WATEQ2,  WATEQ3,  and 
PHREEQE)  are  compiled.  The  density  and  dielec- 
tric constant  of  water  and  their  temperature  de- 
pendence are  evaluated  for  the  purpose  of  updat- 
ing the  Debye-Huckel  solvent  parameters  in  the 
activity  coefficient  equations.  The  standard  state 
thermodynamic  properties  of  the  Fe2  +  and  Fe3  + 
aqueous  ions  are  refined.  The  main  portion  of  this 
report  is  a  comprehensive  listing  of  aluminum  hy- 
drolysis constants,  aluminum  fluoride,  aluminum 
sulfate,  calcium  chloride,  magnesium  chloride,  po- 
tassium sulfate  and  sodium  sulfate  stability  con- 
stants, solubility  product  constants  for  gibbsite  and 
amorphous  aluminum  hydroxide,  and  the  standard 
electrode  potentials  for  Fe  (s)/Fe2  +  (aq)  and 
Fe2  +  (aq)/Fe3  +  (aq).  (USGS) 
W86-02816 


QUALITY  OF  WATER  FROM  BEDROCK 
AQUIFERS  IN  THE  SOUTH  CAROLINA  PIED- 
MONT, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

G.  G.  Patterson,  and  G.  G.  Padgett. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resource  Investi- 
gations Report  84-4028,  1984.  24  p,  15  fig,  8  ref. 

Descriptors:  'Groundwater,  'Geochemistry, 
•Water  quality,  Crystalline  rocks,  Bedrock,  *Hy- 
drologic  maps,  Geology,  *South  Carolina,  Pied- 
mont. 

The  geographic  distributions  of  12  common  water- 
quality  parameters  of  ground  water  from  bedrock 
aquifers  in  the  Piedmont  physiographic  province 
of  South  Carolina  are  presented  in  a  series  of  maps. 
The  maps  are  based  on  analyses  by  the  South 
Carolina  Department  of  Health  and  Environmental 
Control  of  water  samples  taken  during  the  period 
1972  to  1982  from  442  public  and  private  wells 
developed  in  the  Piedmont.  In  general,  alkalinity, 
hardness,  and  concentrations  of  sodium,  magnesi- 
um, and  chloride  were  higher  in  the  Carolina  Slate 
Belt  than  they  were  in  the  other  geologic  belts  of 
the  Piedmont.  (USGS) 
W86-02823 


QUALITY-ASSURANCE  DATA  FOR  ROUTINE 
WATER  ANALYSIS  IN  THE  LABORATORIES 
OF  THE  U.S.  GEOLOGICAL  SURVEY  FOR 
WATER- YEAR  1983, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-02834 


OCCURRENCE  OF  NATURAL  RADIUM-226 
RADIOACTIVITY  IN  GROUND  WATER  OF 
SARASOTA  COUNTY,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-02861 


GEOHYDROLOGY  AND  CHEMICAL  QUAL- 
ITY OF  WATER  IN  UPPER  JURASSIC  AND 
LOWER  CRETACEOUS  ROCKS,  WESTERN 
KANSAS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02868 


STATISTICAL  SUMMARY  OF  DAILY  VALUES 

DATA    AND    TREND    ANALYSIS    OF    DIS- 

SOLVED-OXYGEN     DATA     AT     NATIONAL 

STREAM  QUALITY  ACCOUNTING  NETWORK 

(NASQAN)  STATIONS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-02873 


2L.  Estuaries 


NUTRIENT    ASSIMILATION    CAPACITY    OF 
SHALLOW  COASTAL  LAKES, 

Louisiana  Water  Resources  Research  Inst.,  Baton 

Rouge. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-02547 


EFFECT  OF  SALTWATER  INTRUSION  ON 
SOIL  ERODIBILITY  OF  ALABAMA  MARSH- 
LAND, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
S.  R.  Jenkins,  and  R.  K.  Moore. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-219053/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Alabama 
Water  Resources  Research  Institute,  Auburn,  Sep- 
tember 1984.  37  p,  24  ref,  1  fig,  5  tab.  USGS  G880- 
05. 

Descriptors:  'Erosion,  'Salinity,  'Marshlands, 
•Saltwater  intrusion,  Cohesive  soil,  Straight  chan- 
nel flumes,  Coagulation,  Soil  stability,  Double- 
layer  theory,  Specific  chemical  interaction,  'Ala- 
bama. 

A  straight-channel,  branch-scale,  recirculating 
flume  was  found  to  satisfactorily  measure  the  gross 
effect  of  increasing  total  salt  concentration  on  co- 
hesive soil  erodibility  at  a  high  degree  of  statistical 
significance.  Remolded  cohesive  marshland  soils 
from  South  Alabama  demonstrated  increased  sta- 
bility and  resistance  to  erosion  with  increases  in 
eroding  fluid  total  salt  concentration.  The  mecha- 
nism which  controls  this  phenomenon  remains  un- 
clear. Further  research  is  needed  to  definitively 
establish  the  effects  of  double  layer  compaction, 
specific  chemical  interaction,  and  osmotic  swelling 
on  the  soil  stability. 
W86-02552 


CHANNEL  AND  FLOW  RELATIONSHIPS  IN 
TIDAL  SALT  MARSH  WETLANDS, 

California  Univ.,  Berkeley.  Dept.  of  Geology  and 
Geophysics. 

L.  B.  Leopold,  L.  Collins,  and  M.  Inbar. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-225902/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. California  Water  Resources  Center  Comple- 
tion Report,  Davis,  September  1984.  15  p,  6  fig,  1 
tab,  4  ref.  USGS  G830-06. 

Descriptors:  *Channel  morphology,  *Salt  marshes, 
•Wetlands,  *Tidal  marshes,  'Sloping  waves,  Chan- 
nels, Marshes,  Velocity,  Sediment,  Vegetation, 
Spartina,  'California. 

In  a  natural  tidal  channel  in  Tule  Slough,  Petaluma 
Marsh  bordering  the  Petaluma  River  north  of  San 
Pablo  Bay,  synoptic  measurements  of  stage  annd 
velocity  were  made  at  7  locations  along  the  3  mile 
length  of  the  channel.  The  purpose  was  to  measure 
gage  height  and  velocity  simultaneously  at  several 
points  along  the  channel  and  at  different  tide 
cycles.  From  such  synoptic  measurements  water 
surface  slope  could  be  computed  for  different 
reaches  of  the  channel  from  head  to  mouth.  The 
data  show  that  the  curve  of  slope  with  time  is  not 
sinusoidal  as  had  been  previously  reported.  Rather 
slope  remains  constant  in  some  reaches  for  many 
hours.  Velocity  is  closely  associated  with  slope  in 
the  reach.  The  hydraulic  geometry  of  this 
pickleweed  estuary  differs  from  any  previously 
reported.  It  is  postulated  that  the  important  differ- 
ences between  this  and  spartina  marshes  is  due  to 
the  type  of  sediment  available  to  build  and  main- 
tain the  marsh.  Petaluma  Marsh  is  underlain  by 
very  fine  clay  mixed  with  peat  or  organic  humus. 
The  texture  of  the  sediment  and  character  of  the 
vegetation  lead  to  peculiar  channel  morphology 
and  hydraulic  action.  As  a  result  of  the  study  it  is 
suggested  that  the  character  of  channels  in  other 
pickleweed  marshes  be  compared  with  that  of 
Spartina  marshes.  These  differences  could  have 
significance    in    the    task    of   restoring    diked    or 
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drained  marshes  in  the  Pacific  Coast  area.  (Snyder- 

California) 

W86-02566 


SEDIMENT-WATER  COLUMN  EXCHANGES 
OF  NUTRIENTS  AND  OXYGEN  IN  THE 
TIDAL  JAMES  AND  APPOMATTOX  RIVERS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-02660 


SEDIMENT  CONCENTRATIONS  AND  LOADS 
IN  THE  LOXAHATCHEE  RIVER  ESTUARY, 
FLORTOA,  1980-82, 

Geological  Survey,  Miami,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  23. 

W86-02797 


HYDROLOGY  OF  MAJOR  ESTUARIES  AND 
SOUNDS  OF  NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

G.  L.  Giese,  H.  B.  Wilder,  and  G.  G.  Parker. 

Available  from  Dist  Branch,  USGS  604  S.  Pickett 

St.,  Alexandria,  VA  22034.  USGS  Water-Supply 

Paper  2221,  1985.  108  p,  1  pi,  96  fig,  14  tab,  79  ref. 

Descriptors:  *North  Carolina,  *Estuaries,  *Sounds, 
Bays,  Hydrology,  Marshes,  Rivers,  Streamflow, 
Tides,  *Saline  water  intrusion,  *Water  quality. 

Hydrology-related  problems  associated  with  North 
Carolina's  major  estuaries  and  sounds  include  con- 
tamination of  some  estuaries  with  municipal  and 
industrial  wastes  and  drainage  from  adjacent,  in- 
tensively farmed  areas,  and  nuisance-level  algal 
blooms.  In  addition,  there  is  excessive  shoaling  in 
some  navigation  channels,  salt-water  intrusion  into 
usually  fresh  estuarine  reaches,  too  high  or  too-low 
salinities  in  nursery  areas  for  various  estuarine  spe- 
cies, and  flood  damage  due  to  hurricanes.  The 
Cape  Fear  River  is  the  only  major  North  Carolina 
estuary  having  a  direct  connection  to  the  sea. 
Short-term  flow  throughout  most  of  its  length  is 
dominated  by  ocean  tides.  Freshwater  entering  the 
major  estuaries  is,  where  not  contaminated,  of  ac- 
ceptable quality  for  drinking  with  minimum  treat- 
ment. However,  iron  concentrations  in  excess  of 
0.3  milligrams  per  liter  sometimes  occur  and  water 
draining  from  swampy  areas  along  the  Coastal 
Plain  is  often  highly  colored,  but  these  problems 
may  be  remedied  with  proper  treatment.  Nuisance- 
level  algal  blooms  have  been  a  recurring  problem 
on  the  lower  estuarine  reaches  of  the  Neuse,  Tar- 
Pamlico,  and  Chowan  Rivers  where  nutrients 
(compounds  of  phosphorous  and  nitrogen)  are 
abundant.  The  most  destructive  blooms  tend  to 
occur  in  the  summer  months  during  periods  of  low 
freshwater  discharge  and  relatively  high  water 
temperatures.  Saltwater  intrusion  occurs  from  time 
to  time  in  all  major  estuaries  except  the  Roanoke 
River,  where  releases  from  Roanoke  Rapids  Lake 
and  other  reservoirs  during  otherwise  low-flow 
periods  effectively  block  saline  water  from  the 
estuary.  New  shoaling  materials  found  in  the  lower 
channelized  reaches  of  the  Cape  Fear  and  North- 
east Cape  Fear  Rivers  are  primarily  derived,  not 
from  upstream  sources,  but  from  nearby  shore 
erosion,  from  slumping  of  material  adjacent  to  the 
dredged  channels,  from  old  spoil  areas,  or  from 
ocean-derived  sediments  carried  upstream  by  near- 
bottom  density  currents.  (USGS) 
W86-02842 


SEA  WATER  INTRUSION  INTO  COASTAL  AQ- 
UIFER IN  WASHINGTON,  1978, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-02882 


SALINnY  CHARACTERISTICS  AND  DISTRI- 
BUTION AND  EFFECTS  OF  ALTERNATIVE 
PLANS  FOR  FRESHWATER  WITHDRAWAL, 
LnTLE  MANATEE  RIVER  ESTUARY  AND 
ADJACENT  AREAS  OF  TAMPA  BAY,  FLORI- 
DA, 


Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

M.  Fernandez. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4301,  1985.  45  p,  22  fig,  10  tab, 
14  ref. 

Descriptors:  *Saline-freshwater  interface,  'Estu- 
aries, Regression  analysis,  *Saline  water  intrusion, 
Plant  populations,  *  Florida,  *  Little  Manatee  River, 
Estuarine  indicator  plants,  Riverine  indicator 
plants. 

The  Little  Manatee  River,  a  coastal  stream  that 
empties  into  Tampa  Bay,  Florida,  may  be  used  as  a 
source  of  freshwater.  Reduction  of  streamflow  will 
result  in  upstream  movement  of  saltwater  in  the 
stream.  Data  on  streamflow,  tide  stage,  and  specif- 
ic conductance  describe  the  salinity  distribution  of 
the  estuary.  Vertical  conductivity  profiles  indicate 
that  the  river  is  vertically  homogeneous  during 
low  flow.  The  maximum  upstream  location  of  the 
saltwater-freshwater  interface  (800  micromhos)  in 
the  river  was  described  by  multiple  regression 
analysis  involving  mean  daily  streamflow  and 
high-high  tide.  The  coefficient  of  determination  is 
0.94  with  a  root  mean  square  error  of  +  or  -  0.4 
mile.  The  location  on  the  river  where  the  estuarine 
system  ends  and  the  riverine  system  begins  is  at 
about  9.9  miles  above  the  reference  station  at  Shell 
Point.  Duration  analysis  of  conductivity  indicates 
that  the  maximum  upstream  location  of  the  inter- 
face exceeded  9.7  miles  about  17  percent  of  the 
days  for  the  period  of  study.  Reduction  by  50 
percent  of  streamflow  for  the  90day,  2-year  and 
20-year  recurrence-interval  low  flow  would  relo- 
cate the  maximum  intrusion  of  the  interface  at  the 
2-year  and  20-year  flows  upstream  by  0.7  and  0.2 
mile,  respectively.  (USGS) 
W86-02883 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


INVESTIGATION  OF  METHODS  FOR  THE 
IMPROVEMENT  OF  THE  ABSORPTION 
FREEZE  PILOT  PLANT  OPERATION, 

Burns  and  Roe  Industrial  Services  Corp.,  Paramus, 

NJ. 

For  primary  bibliographic   entry  see   Field   5D. 

W86-02422 


NOVEL  POLYMERS  IN  ASYMMETRIC  AND 

coMPOsrrE  membranes, 

State  Univ.  of  New  York  Coll.  of  Environmental 
Science  and  Forestry,  Syracuse. 
I.  Cabasso,  D.  Vofsi,  H.  Tsai,  T.  Makenzie,  and  E. 
Gardiner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-233955/ 
AS,  Price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  1984.  141  p,  55  fig,  22  tab,  37 
ref,  append.  OWRT  C-10012-S(l).  14-34-0001- 
1442. 

Descriptors:  'Desalination,  Hollow  fibers,  'Mem- 
branes, 'Reverse  osmosis,  Polysulfone,  Cellulose 
acetate,  Cellulose  triacetate,  Poly(vinyl  pyrroli- 
done),  Polyphosphonate,  Polymer  blends,  Alloys. 

Several  aspects  of  reverse  osmosis  membrane  poly- 
mers were  investigated,  including  successful  pro- 
duction of  polysulfone  and  cellulose  triacetate 
hollow  fiber  membranes  and  cellulose  acetate, 
poly(phenylene  oxide  phosphonate)  and  related 
polymer  blend  membranes.  This  report  covers  re- 
search on  some  outstanding  problems  concerning 
the  compatibility  of  polysulfone  with  poly(vinyl 
pyrrolidone),  hydrolysis  and  durability  of  PPN/ 
CA  membrane,  identification  of  cellulose  acetate 
structures  that  would  yield  compatible  alloy  mem- 
branes, and  durability  problems  of  cellulose  triace- 
tate hollow  fibers  operating  under  stress  for  sea 
water  desalination.  Included  in  this  report  are  com- 
plete descriptions  and  evaluations  of  the  synthesis 


and  membrane  casting  method  of  novel  polymers, 
poly(phosphono  acetal)  and  several  polyelectrolyte 
membranes,  some  of  which  display  high  flux  and 
salt  separation  in  initial  RO-testing  and  will  be 
studied  further. 
W86-02656 


NONFOULING  COATINGS  FOR  THIN  FILM 
COMPOSITE  MEMBRANES, 

FilmTec  Corp.,  Minneapolis,  MN. 
J-Y.  Koo,  J.  M.  Reitz,  J.  E.  Cadotte,  and  R.  J. 
Petersen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-247971/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  March  1985.  96  p,  13  fig,  33 
tab,  20  ref.  14-08-0001-22888. 

Descriptors:  'Reverse  osmosis,  'Semipermeable 
membranes,  'Fouling,  Permselective  membranes, 
Membrane  processes,  Desalination. 

Polymers  containing  sulfonate  groups  were  synthe- 
sized and  evaluated  as  fouling-resistant  coatings  for 
reverse  osmosis  membranes.  The  FilmTec  FT- 30 
membrane  was  used  as  the  substrate.  Best  results 
were  obtained  with  a  coating  of  poly(sodium 
stryenesulfonate-co-chloromethyl-styrene)  cross- 
linked  with  an  acid  catalyst.  In  laboratory  tests 
with  feedwaters  containing  tannic  acid,  this  coat- 
ing showed  much  lower  fouling  rates  compared 
with  uncoated  FT-30  controls.  However,  initial 
membrane  fluxes  were  also  lowered  considerably 
just  by  the  act  of  applying  this  coating,  so  that 
comparative  fluxes  of  the  final  fouled  membranes 
were  not  particularly  different.  For  example,  using 
a  standardized  test  condition  (200  psi,  25C,  0.2 
percent  sodium  chloride  feed  containing  500  ppm 
tannic  acid,  pH  adjusted  with  phosphoric  acid,  18 
hour  test),  uncoated  FT-30  controls  exhibited  a 
typical  initial  flux  of  15  gfd  and  final  flux  of  5.5 
gfd;  coated  membranes  showed  a  typical  initial  flux 
of  11  gfd  and  a  final  flux  of  6.0  gfd.  Similar 
behavior  was  observed  in  spiral  element  trials  on 
humic-acid-laden  river  water.  Overall  results  indi- 
cated that  a  sulfonate-rich  hydrophilic  coating  on  a 
reverse  osmosis  membrane  did  not  confer  a  signifi- 
cant level  of  resistance  toward  fouling  by  humic  or 
tannic  acid  colloids. 
W86-02677 


DEVELOPMENT  OF  A  LOW  PRESSURE 
HOLLOW  FIBER  REVERSE  OSMOSIS  MEM- 
BRANE UTILIZING  INTERNAL  FLOW  FOR 
USE  ON  A  LOW  SALINITY  WATER, 

Romicon,  Inc.,  Woburn,  MA. 
J.  G.  Vouros,  and  A.  J.  Testa. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-126141/ 
AS,  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  (1985).  1 17  p,  49  tab,  27  fig.  14- 
34-0001-0445. 

Descriptors:  'Reverse  osmosis,  'Membranes,  'De- 
salination, Thin  film  composite  membrane,  Hollow 
fibers,  'Acrylic  membrane,  Chlorine  resistance. 

An  acrylic  membrane  prepared  by  crosslinking 
hydroxyethyl  methacrylate-methacrylic  acid  co- 
polymer on  a  flat  sheet  microporous  support  exhib- 
ited excellent  chlorine  resistance,  95%  sodium 
chloride  rejection  and  20  gal/ft2-day  flux  at  250  psi 
pressure.  Polysulfone  hollow  fibers  utilizing  inter- 
nal flow  with  inside  diameters  of  1.1  mm  have  been 
developed  as  composite  membrane  supports  to  op- 
erate continuously  at  250  psi  pressure.  The  acrylic 
thin  film  composite  membrane  was  deposited  on 
the  inside  surface  of  these  polysulfone  fiber  sup- 
ports and  produced  a  composite  membrane  that 
yielded  excellent  chlorine  stability,  70%  sodium 
chloride  rejection  and  20  gal/ft2-day  flux  at  250  psi 
operating  pressure.  This  membrane  also  exhibited 
cleanability  via  Romicon's  conventional  permeate 
backflushing  and  reverse  flow  techniques  without 
experiencing  performance  degradation. 
W86-02724 


FOULING  OF  REVERSE  OSMOSIS  SYSTEMS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3A — Saline  Water  Conversion 

Mechanical  Engineering. 
R.  F.  Probstein,  and  R.  D.  Cohen. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-126182/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  November  8,  1985.  34  p,  15 
fig,  3  tab,  14  ref.  14-08-0001-g-1058. 

Descriptors:  'Reverse  osmosis,  'Fouling,  'Mem- 
brane fouling,  'Colloidal  fouling,  'Flux  decline, 
•Laminar  flow,  Foulant  growth,  Permeation  ve- 
locity, Transmembrane  flux,  Ferric  hydroxide  foul- 
ing, Cellulose  acetate  membranes,  'Desalination. 

A  theoretical  model  of  the  fouling  of  reverse  os- 
mosis membranes  by  colloidal  material  has  been 
developed  for  laminar  flow  and  compared  with  the 
experimental  results  of  fouling  of  cellulose  acetate 
membranes  by  colloidal  ferric  hydroxide.  The 
model  is  one-dimensional,  based  on  the  observation 
that  laminar  flow  does  not  affect  the  foulant 
growth  behavior.  A  fast  initial  reaction  dominated 
fouling  regime  is  predicted,  followed  very  shortly 
in  time  by  a  much  slower  flux  driven  deposition,  as 
confirmed  experimentally  by  a  slow  linear  flux 
decline.  The  data  have  also  shown  that  if  the  ferric 
hydroxide  is  stabilized  the  flux  decline  rate  is  linear 
in  the  feed  concentration,  as  predicted  by  the 
model.  An  unstable  solution  leads  to  a  non-linear 
dependence  of  foulant  deposition  on  foulant  feed 
concentration.  An  important  experimental  finding 
is  that  there  exists  a  threshold  transmembrane  ve- 
locity, on  the  order  of  0.0005  cm/sec,  below  which 
no  flux  decline  or  fouling  is  observed.  The  origin 
of  this  threshold  velocity  is  believed  to  result  from 
surface  charge  and  double  layer  interactions.  The 
important  conclusion  is  that  in  reverse  osmosis 
systems  fouling  may  be  prevented  simply  by  stabi- 
lizing the  colloid  solution  and  operating  below  the 
threshold  permeation  velocity. 
W86-02728 


3B.  Water  Yield  Improvement 


COMPARISON  OF  FRESHWATER  USE  CUS- 
TOMS ON  ULITHI  ATOLL  WITH  THOSE  OF 
SELECTED  OTHER  MICRONESIAN  ATOLLS, 

Guam  Univ.,  Agana.  Water  and  Energy  Research 
Inst,  of  the  Western  Pacific. 
R.  A.  Stephenson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-227338/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  51,  August  1984.  33  p, 
1  fig,  5  tab,  14  ref.  USGS  G837-03. 

Descriptors:  'Water  use,  'Water  allocation, 
♦Drought,  'Atolls,  'Social  aspects,  'Tropical  re- 
gions, Rural  areas,  Water  harvesting,  Catchments 
areas,  Water  storage,  Dug  wells. 

Freshwater  catchment,  storage,  and  distribution 
systems,  along  with  fresh  water  use  customs,  in 
particular  areas  of  Micronesia  are  discussed.  Spe- 
cial attention  is  paid  to  Ulithi  Atoll  in  the  Western 
Caroline  Islands.  The  average  annual  rainfall  on 
atoll  islands  of  Micronesia  is  high  (over  100 
inches).  There  are  also  significant  groundwater 
resources.  However,  severe  water  shortages  are 
often  experienced,  especially  during  the  dry 
season.  Water  use  customs  that  differ  from  those  of 
Western  nations  often  account  for  these  difficulties. 
The  field  work  was  undertaken  at  a  time  of 
drought  conditions  on  Ulithi,  at  the  end  of  the  dry 
season  in  June,  1983.  True  freshwater  shortages 
were  apparent,  but  Ulithians  carried  out  a  variety 
of  coping  strategies  that  made  the  impact  of  the 
drought  less  severe.  These  included  a  strong  sense 
of  community  spirit,  with  the  sharing  of  communi- 
ty resources  as  an  everyday  way  of  life.  In  this 
way,  Ulithi  differed  from  the  communities  of 
Laura  and  Nama  studied  earlier  by  the  same  re- 
search team. 
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IMPACT  OF  IMPROVED  AGRICULTURAL 
WATER  USE  EFFICIENCY  ON  RESERVOIR 
STORAGE  IN  SUB-HUMID  AREAS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Civil 
Engineering. 


For  primary  bibliographic  entry  see  Field  3F. 
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EFFECTS  OF  VARIOUS  FACTORS  ON  THE 
SIZING  OF  RAIN  WATER  CISTERN  SYS- 
TEMS, 

Caribbean  Research  Inst.,  St.  Thomas,  VI. 
H.  H.  Smith. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-233724/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  19,  Virgin  Islands 
Water  Resources  Center,  St.  Thomas,  Sept  1984. 
31  p,  11  fig,  2  tab,  29  ref,  2  append.  USGS  G875- 
06.  1 4-08-000  l-G-875. 

Descriptors:  'Rain  water  harvesting,  'Cisterns, 
Water  tanks,  Rain  water,  Water  harvesting, 
'Virgin  Islands. 

The  sizing  of  rain  water  cistern  systems  is  properly 
done  by  considering  several  factors.  Among  these 
are  rainfall  frequency,  duration  and  magnitude, 
demand  on  the  system,  characteristics  of  the  catch- 
ment area,  and  the  reliability  level  desired.  Models 
developed  in  this  study  consider  these  factors.  Re- 
sults of  simulation  varying  all  of  these  factors  show 
the  changes  in  volume  storage  which  must  be 
provided.  The  models  demonstrate  their  usefulness 
in  the  proper  sizing  of  cistern  systems  to  satisfy  the 
peculiarities  of  specific  situations. 
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3C.  Use  Of  Water  Of  Impaired 
Quality 


COMPARISON  OF  METABOLIC  INHIBI- 
TORS, FILM-FORMING  ANTITRANSPIR- 
ANTS,  AND  MICROJECT  IRRIGATION  FOR 
WATER  USE  EFFICIENCY  OF  RABBITEYE 
BLUEBERRIES, 

Tuskegee  Inst.,  AL.  Dept.  of  Agricultural  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  3D. 
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EVALUATION  OF  DRAINAGE  TILE  TO  ALLE- 
VIATE SALT  BUILDING  IN  HEAVY  SOILS  IR- 
RIGATED WITH  BRACKISH  WATER  AND 
CROPPED  WITH  RICE  AND  SOYBEANS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
T.  C.  Keisling,  J.  T.  Gilmour,  H.  D.  Scott,  A.  M. 
Sadeghi,  and  R.  E.  Baser. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211795, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Arkansas  Water  Resources  Research  Center,  Fay- 
etteville, Project  Completion  Report,  Publication 
No.  Ill,  August,  1984,  31  p,  4  tab,  6  fig.  USGS  G- 
829-07. 

Descriptors:  'Tile  drainage,  'Saline  soils,  'Drain- 
age, Salinity,  Mathematical  models,  Rice,  Soy- 
beans, Arkansas,  Irrigation. 

The  use  of  tile  drains  for  alleviating  soluble  salt 
accumulation  on  silt  loam  soil  was  investigated 
during  1984.  Although  the  chemical  analyses  of  the 
floodwater  and  tile  drainage  water  were  very  simi- 
lar, suggesting  that  floodwater  was  moving  to  the 
tile  drain,  the  overall  results  so  far  indicate  that 
this  is  not  a  feasible  solution  owing  to  lack  of 
significant  drainage.  Application  of  DRAINMOD 
utilizing  soil  and  weather  data  from  Arkansas 
showed  no  significant  effluent  from  the  tile  drains 
for  our  experimental  site  during  rice  production. 
This  was  attributed  to  the  extremely  slow  saturat- 
ed hydraulic  conductivity  values  for  this  particular 
soil.  However,  more  observations  (concerning  the 
operation  of  the  tile  field)  are  needed  before  it  can 
be  concluded  that  tile  drain  fields  are  not  a  viable 
solution  to  the  problem. 
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ECOPHYSIOLOGICAL  BASIS  OF  SALT  TOL- 
ERANCE IN  DISTICHLIS  SPICATA:  BACK- 
GROUND FOR  DOMESTICATION, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 


Biology. 

G.  L.  Cunningham,  P.  R.  Kemp,  E.  B.  Allen,  A. 
M.  Cromer,  and  J.  F.  Reynolds. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-215010/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Report  No.  175,  Las 
Cruces,  March  1983,  100  p,  18  fig,  24  tab,  84  ref. 
OWRT  B-063-NMEX(l).  14-34-0001-0273. 

Descriptors:  Photosynthysis,  'Salinity,  'Grasses, 
Temperature,  Sodium  Chloride,  Growth,  Biomass, 
•New  Mexico. 

Ditichilis  spicata  is  a  highly  productive  salt-toler- 
ant grass  species  with  considerable  potential  for 
domestication  as  a  forage  crop  on  saline  soils.  It  is 
broadly  distributed  throughout  North  America  in  a 
variety  of  coastal  and  inland  habitats.  Effective 
efforts  to  domesticate  D.  spicata  will  require  an 
ability  to  predict  its  primary  production  under  a 
range  of  environmental  and  cultural  practices  to 
which  it  might  be  subjected.  Ecotypic  differences 
among  populations  from  contrasting  environments 
might  make  it  necessary  to  match  the  physiological 
adaptations  selected  in  particular  natural  environ- 
ments with  the  environments  and  culture  condi- 
tions under  which  it  might  be  grown.  Two  coastal 
and  two  inland  populations  were  evaluated  for 
differential  response  to  salinity  level  and  tempera- 
ture. Ecotypic  variations  with  regard  to  growth, 
photosynthetic  ability,  biomass  allocation  and  leaf 
chemical  composition  were  found.  Populations 
were  also  found  to  differ  in  their  responses  to  the 
principal  anion  in  the  growth  substrate.  Modeling 
of  photosynthetic  response  to  growth  salinity,  tem- 
perature and  light  revealed  the  manner  in  which 
these  variables  influence  productive  capacity. 
Studies  of  the  influence  of  mycorrhizae  on  growth 
and  physiological  function  indicated  that  they  are 
not  essential  to  the  ability  of  D.  spicata  to  tolerate 
salinity. 
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TREATMENT  METHODS  FOR  REUSE  OF  MU- 
NICIPAL SEWAGE  EFFLUENT  FOR  MINER- 
AL FLOTATION  IN  THE  MINING  INDUSTRY, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

P.  H.  King,  G.  L.  Amy,  G.  Chandler,  T.  L. 
Young,  and  G.  E.  Cronk. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-227221/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  completion  report,  Arizona  Water 
Resources  Research  Center,  Tucson,  December 
1984.  52  p,  8  fig,  13  tab,  2  append.  C-10138-R.  14- 
34-0001-1473  (1). 

Descriptors:  'Arizona,  'Wastewater  treatment, 
'Water  reuse,  Tertiary  treatment,  'Mineral  flota- 
tion, Industrial  use. 

Efficient  reuse  of  treated  effluent  from  municipal 
wastewater  systems  is  a  key  to  effective  water 
quality  management  in  the  arid  southwestern 
United  States.  One  potentially  beneficial  reuse 
target  is  the  copper  mining  industry  of  southern 
Arizona.  However,  previous  studies  have  indicated 
that  some  relatively  undefined  organic  constituents 
of  municipal  sewage  effluent  are  detrimental  to 
copper  and  molybdenum  recoveries  in  the  froth 
flotation  process.  This  process  recovers  minerals 
from  ores  and  separates  them  into  their  respective 
fractions.  This  research  was  aimed  at  evaluating 
the  feasibility  of  conventional  secondary  and  se- 
lected tertiary  treatment  processes  in  removing 
organics  from  effluent.  The  effect  of  each  treat- 
ment process  on  copper  and  molybdenum  recov- 
ery was  observed,  first  using  single-cycle  laborato- 
ry scale  flotation  tests,  and  then  seventeen  locked- 
cycle  tests  in  which  recycling  of  process  water  was 
inherent  in  the  system.  Three  ore  batches,  eight 
secondary  effluent  samples,  and  five  tertiary  treat- 
ment schemes  were  investigated  in  the  single-cycle 
test,  and  results  were  compared  with  those  ob- 
tained using  groundwater  and  projected  Colorado 
River  water.  In  addition,  four  model  organic  com- 
pounds were  analyzed  to  determine  the  nature  of 
those  materials  which  present  particular  problems 
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in  mineral  recovery.  In  the  locked-cycle  tests,  par- 
ticular attention  was  given  to  the  three  most  suc- 
cessful tertiary  treatment  processes,  including  foam 
fractionation,  activated  carbon  adsorption,  and  ion 
exchange  treatment.  The  results  of  the  study  dem- 
onstrate the  technical  feasibility  of  substituting  ter- 
tiary-treatment wastewater  for  high  quality 
groundwater.  Activated  carbon  was  the  most  suc- 
cessful tertiary  process  studied. 
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3D.  Conservation  In  Domestic  and 
Municipal  Use 


COMPARISON  OF  METABOLIC  INHIBI- 
TORS, FILM-FORMING  ANTITRANSPIR- 
ANTS,  AND  M1CROJECT  IRRIGATION  FOR 
WATER  USE  EFFICIENCY  OF  RABBITEYE 
BLUEBERRIES, 

Tuskegee  Inst.,  AL.  Dept.  of  Agricultural  Sci- 
ences. 

F.  M.  Basiouny. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-204O06/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  December 
1984.  62  p,  89  ref,  8  tab,  8  fig.   14-34-0001-0510. 

Descriptors:  *Abscisic  acid,  'Phenyl  mercuric  ace- 
tate, 'Stomatal  diffusive  resistance,  'Transpiration, 
•Relative  humidity,  'Fruit  quality  criteria. 

Two  metabolic  inhibitors  abscisic  acid  (ABA)  and 
phenyl  mercuric  acetate  (PMA),  antitranspirant 
materials  Clear  Spray  (CS)  and  Vapor  Gard  (VG), 
and  microjet  irrigation  system  were  used  on  two 
rabbiteye  blueberries  cv.  'Tifblue'  and  'Woodard'. 
The  objective  of  this  experiment  was  to  study  the 
effects  of  using  the  above  materials  in  increasing 
yield,  improving  quality  and  water  use  efficiency 
of  blueberry.  Application  of  ABA,  PMA,  CS  and 
VG,  separately  or  in  combination,  with  the  micro- 
jet  irrigation  system  significantly  increased  the 
water  use  efficiency  of  rabbiteye  blueberries.  The 
spray  materials  increased  stomatal  diffusive  resist- 
ance, reduced  transpiration  and  increased  leaf  tem- 
perature. Total  soluble  solids,  pH,  berry  weight, 
volume,  and  yield  were  significantly  increased. 
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DEVELOPMENT  AND  MANAGEMENT  OF 
WATER  FACnXITES  FOR  SMALL  COMMUNI- 
TTES:  PROCEEDINGS  OF  A  CONFERENCE, 

Virginia     Water     Resources     Research     Center, 

Blacksburg. 

For  primary  bibliographic  entry  see  Field  6B. 
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POLICY  ANALYSIS  OF  RESERVOIR  OPER- 
ATION, VOLUME  I:  EXECUTTVE  SUMMARY; 
VOLUME  H:  COMPONENT  STUDIES, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 
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3E.  Conservation  In  Industry 


INVESTIGATION  OF  POSSD3LE  CYCLES  OF 
CONCENTRATION  DV  INDUSTRIAL  COOL- 
ING TOWERS  USING  VARIOUS  COMBINA- 
TIONS OF  TREATMENT  PROCESSES  TO 
RENOVATE  MUNICIPAL  WASTEWATER 
FEED, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field   5D. 
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INDUSTRIAL    WATER    REUSE    WITH    COU- 
PLED-TRANSPORT MEMBRANES, 

Bend  Research,  Inc.,  OR. 

For  primary  bibliographic  entry  see  Field   5D. 
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DEVELOPMENT  OF  A  PREDICTIVE  IRRIGA- 
TION SCHEDULING  INDEX  USING  ELEC- 
TROPHYTOGRAMS, 

Arizona  Univ.,  Tucson.  Dept.  of  Electrical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4A. 
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INCREASING  ECONOMIC  EFFICIENCY  OF 
WATER  USE  FOR  IRRIGATION  IN  THE 
UPPER  MIDWEST, 

Minnesota  Univ.,  St.  Paul.  Water  Resources  Re- 

R.  R.  Eidman,  D.  J.  Bosch,  E.  E.  Gill,  and  C.  C. 
Shaeffer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-203958/ 
AS,  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  St.  Paul, 
1985,  121  p.  OWRT  B-158-Minn.  14-34-0001-1236. 

Descriptors:  "Irrigation  water  use,  'Irrigation  effi- 
ciency, 'Minnesota,  Economic  aspects,  Water  use. 

This  study  develops  a  more  extensive  methodology 
for  evaluating  irrigation  strategies  than  previously 
existed.  Near  optimal  strategies  are  identified  given 
the  level  of  soil  water  and  weather  information. 
The  irrigation  strategies  are  evaluated  with  refer- 
ence to  a  benchmark  strategy.  The  comparison  is 
made  within  a  whole-farm  context  considering  the 
irrigator's  risk  performances,  random  ouput  prices, 
and  income  taxes.  Stochastic  dominance  with  re- 
spect to  a  function  is  used  to  determine  the  value 
of  the  additional  information  and  the  related  opti- 
mal irrigation  strategy.  Near  optimal  irrigation 
strategies  were  identified  for  alternative  levels  of 
information  for  corn  and  soybean  production  in 
southwestern  Minnesota.  The  estimated  value  of 
perfect  information  on  soil  water  and  weather  is 
$6.59  per  acre  for  a  risk  neutral  irrigator  with  low 
equity  and  55  percent  of  that  value  can  be  obtained 
with  currently  recommended  (but  not  widely  used) 
programs  of  irrigation  scheduling.  The  value  is 
greater  for  risk  averse  and  less  for  risk  perferring 
irrigators.  Adoption  of  near  optimal  strategies 
based  on  better  information  would  also  reduce 
average  water  use  13  to  17  percent.  The  methodol- 
ogy also  has  potential  for  use  in  evaluating  the 
profitability  of  irrigation  investments  as  illustrated 
in  the  study. 
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SPRINKLER  IRRIGATION  AS  AN  ENERGY 
AND  WATER  SAVING  APPROACH  TO  RICE 
PRODUCTION  AND  MANAGEMENT  OF  RI- 
CELAND  PESTS, 

Texas  Water  Resources  Inst.,  College  Station. 
G.  N.  McCauley,  L.  R.  Hossner,  and  D.  M. 
Nesmith. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-203982/ 
AS,  Price  codes:  Al  1  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  TR-134, 
March  1985.  243  p,  149  tab,  16  fig,  5  append. 
USGS  B-254-TEX(l).  14-34-0001-1282. 

Descriptors:  'Texas,  Rice,  Water,  Energy,  'Sprin- 
kler irrigation,  Texas  Coastal  Prairie,  Water  con- 
servation, Cultivars,  Flood  irrigation. 

Rice  is  currently  produced  on  about  400,000  acres 
in  the  Texas  Coastal  Prairie  and  uses  1.8  million 
acre-feet  of  water  or  13  percent  of  Texas'  renew- 
able water  resources.  The  Texas  Coastal  Prairie 
has  been  experiencing  rapid  population  and  indus- 
trial growth  with  increased  demands  on  the  area 
water.  Continued  rice  production  will  require 
water  conservation  practices.  This  research  evalu- 
ated the  potential  water  conservation  of  sprinkler 
irrigated  rice  production  as  related  to  potential 
production  of  commercial  cultuvars  with  various 
moisture  stress  levels,  the  sprinkler  irrigation 
adaptability  of  10  major  soil  series,  and  increased 
infiltration  by  adjuvants.  Some  cultivars  did  exhibit 
resistance  defined  as  sustained  production  under 
reduced  water  supply.  However  these  cultivars 
were  not  the  most  productive.  Highest  yielding 


cultivars  under  flood  irrigation  were  also  the  high- 
est yielding  with  sprinkler  irrigation.  The  medium 
grains  appear  better  adapted.  The  adjuvants  tested 
did  increase  the  infiltration  of  the  Nada  soil.  Yield 
levels  within  1 5  percent  of  those  from  flood  iriga- 
tions  were  achieved.  However,  the  high  levels  of 
adjuvants  used  were  phytotixic  to  the  rice.  Lower 
rates  or  other  adjuvants  might  be  better  adapted. 
Soil  water  infiltration  as  determined  by  rainfall 
simulator  did  reveal  differences  in  infiltration  rates 
of  the  soils  tested.  The  clay  soils  had  the  highest 
saturated  infiltration  rate.  The  fine  sandy  loam  soils 
developed  a  crust  after  initial  applications  which 
reduced  later  infiltration  rates.  All  soils  could  be 
sprinkler  irrigated  but  soils  such  as  the  Nada  fine 
sandy  loam  had  a  saturated  infiltration  of  less  than 
0.65  cm  per  hour  which  could  be  prohibitive  to  a 
commercial  rice  production. 
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LOW  ENERGY  IRRIGATION  FOR  THE  PA- 
CIFIC NORTHWEST, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 
T.  S.  Longley. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211662/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute 
Completion  Report,  Moscow,  March,  1985.  63  p, 
22  fig,  12  tab,  16  ref.  B-056-IDA(l).  14-34-0001- 
1218. 

Descriptors:  'Irrigation  efficiency,  Energy,  Irriga- 
tion, 'Sprinkler  irrigation,  Drip  irrigation,  Trickle 
irrigation,  'Idaho. 

Basin  tillage  (surface  storage  enhancement  by  soil 
roughening)  has  been  shown  to  be  effective  in 
controlling  runoff  from  small  grain  plots  irrigated 
with  application  rates  up  to  115  mm/hr  and  total 
applications  up  to  75  mm  with  a  single  line  of  low 
pressure  spray  sprinklers.  A  grain  stand  reduction 
problem  encountered  with  the  use  of  basin  tillage 
was  overcome  with  modification  of  the  hanger 
arrangement  on  the  double  disc  openers  on  the 
drill.  After  these  modifications,  basin  tilled  treat- 
ments of  spring  wheat  produced  stands  and  yields 
not  significantly  different  from  conventional  till- 
age. Runoff  measurements  indicated  that  no  runoff 
occurred  using  reservoir  tillage,  and  from  10  to  60 
percent  of  the  water  applied  left  the  field  with 
conventional  tillage.  Microclimate  measurements 
were  made  15,  27  and  40  m  downwind  of  an 
operating  low  pressure  sprinkler  lateral  on  a 
number  of  different  days  with  varying  wind  condi- 
tions. Marked  decreases  in  vapor  pressure  deficit 
(VPD)  were  consistently  observed  at  the  15  m 
position  relative  to  conditions  9  m  upwind  of  the 
system.  This  reduction  in  VPD  resulted  primarily 
from  a  reduction  in  dry  bulb  temperature.  Wind- 
speed  did  not  appear  to  affect  the  magnitude  and 
spatial  distribution  of  these  changes.  Replicated 
evapotranspiration  (ET)  measurements  were  made 
on  four  crop  species  (alfalfa,  dry  beans,  wheat  and 
potatoes)  which  showed  small  but  significant  re- 
ductions in  ET  at  the  15  m  position  for  all  species 
but  dry  beans,  which  showed  a  substantial  de- 
crease. For  alfalfa,  ET  was  significantly  increased 
27  and  40  m  downwind  of  the  system. 
W86-02437 


DESIGN  AND  MANAGEMENT  OF  IRRIGA- 
TION PROJECTS  FOR  THE  SUSTAINED  BEN- 
EFIT OF  WILDLIFE:  A  BIOECONOMIC 
ANALYSIS  OF  THE  EAST  HIGH  AREA  OF 
THE  COLUMBIA  BASIN  PROJECT, 
Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Economics. 

For  primary  bibliographic   entry  see   Field   6G 
W86-02440 


IDENTIFICATION     OF     CRITICAL     WATER 
LEVELS  IN  FLOODED  RICE  FIELDS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Engineering. 

C.  L.  Griffis. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-211753/ 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3F — Conservation  In  Agriculture 


AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville,  Project  completion  Report,  Pub.  No. 
107,   Sept.    1984.   22   p,    1    fig.    USGS   G-829-02. 

Descriptors:  *Mathematical  models,  Irrigation, 
Rice,  Microcomputer,  'Arkansas. 

A  mathematical  model  was  developed  to  simulate 
the  transient  hydrology  of  a  flooded  rice  field. 
With  the  model,  users  can  determine  the  critical 
interlevee  areas  in  which  to  monitor  the  water 
levels  so  that  the  irrigation  well  can  be  turned  on 
at  the  critical  low  water  level,  and  turned  off  at  the 
critical  high  water  level,  in  order  to  maximize 
water  application  efficiency.  Sensitivity  analysis 
performed  with  the  model  showed  that  it  will  be 
necessary  to  calibrate  the  model  for  each  specific 
field.  A  calibration  procedure  has  been  developed. 
W86-02446 


WATER  AND  ENERGY  CONSERVATION 
THROUGH  IRRIGATION  SCHEDULING, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Agri- 
cultural Engineering. 
V.  F.  Bralts,  and  T.  L.  Loudon. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214567/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Michigan  In- 
stitute of  Water  Research,  29  p,  5  fig,  41  ref,  East 
Lansing,  Sept  (1984).  USGS  G849-05. 

Descriptors:  'Michigan,  'Irrigation  scheduling, 
Crop  coefficients,  Sprinkler  irrigation,  Water  use 
efficiency,  Evapotranspiration. 

Over  the  past  five  years,  irrigated  areas  have  in- 
creased substantially  in  Michigan  and  in  other  mid- 
western  states.  Existing  water  balance  models  used 
for  irrigation  scheduling  have  been  largely  devel- 
oped for  application  in  the  arid  to  semi-arid  west. 
The  procedures  in  these  models  for  estimating 
evapotranspiration  (ET)  using  crop  coefficients, 
effective  rainfall  and  deep  percolation  estimates 
were  inadequate  for  application  to  areas  with  sig- 
nificant growing  season  rainfall.  The  overall  goal 
of  this  research  was  to  develop  improved  methods 
for  scheduling  the  timing  and  amount  of  water 
used  for  irrigation  in  the  more  humid  areas  to  the 
midwest.  To  address  the  need  for  improved  crop 
coefficients  a  technique  for  using  a  portable  cham- 
ber to  measure  actual  ET  in  the  field  was  devel- 
oped and  compared  to  ET  measured  by  a  weighing 
lysimeter.  In  addition  an  interactive  microcomput- 
er program  was  developed  which  includes  historic 
rainfall  probabilities  in  irrigation  scheduling  fore- 
casts. The  results  of  this  research  should  serve  as  a 
basis  for  the  future  development  of  local  crop 
coefficients  and  the  further  development  of  im- 
proved irrigation  scheduling  techniques  for  field 
crops  in  Michigan  and  other  midwestern  states 
where  supplemental  irrigation  is  practiced. 
W86-02460 


ADAPTING  THE  WATER  MANAGEMENT 
SIMULATION  MODEL  DRAINMOD  FOR  THE 
GREAT  LAKES  REGION, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  2G. 
W86-02483 


ECOPHYSIOLOGICAL  BASIS  OF  SALT  TOL- 
ERANCE IN  DISTICHLIS  SPICATA:  BACK- 
GROUND FOR  DOMESTICATION, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  3C. 

W86-02504 


OPTIMIZATION  OF  IRRIGATION  TECH- 
NIQUES TO  REDUCE  WATER  NEEDS  FOR 
FIELDS  WITH  D3REGULAR  BOUNDARIES, 

Auburn  Univ.,  AL.  Dept.  of  Agricultural  Engi- 
neering. 

E.  W.  Rochester. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-219046/ 


AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Alabama 
Water  Resources  Research  Institute,  Auburn,  Sep- 
tember 1984.  65  p,  28  fig,  3  tab,  26  ref,  1  append. 
USGS  G880-04. 

Descriptors:  'Sprinkler  irrigation,  'Alabama,  'Irri- 
gation efficiency,  'Boundaries,  'Linear  program- 
ming, Optimization,  Water  conservation,  Water 
use,  Water  distribution,  Irrigation,  Water  manage- 
ment, Water  use  efficiency,  Simulation  analysis, 
Irrigation  water,  Computer  models,  'Mathematical 
models. 

A  technique  was  developed  to  optimally  position 
center-pivot  irrigation  systems  in  fields  with  irreg- 
ular boundaries.  The  technique  utilizes  a  discrete 
approximation  of  the  field  and  boundaries  by  utiliz- 
ing a  matrix  of  points  for  the  evaluation  of  water 
application.  The  matrix  of  points  encompasses  the 
field  and  boundaries  and  includes  surrounding 
points.  An  accounting  technique  is  utilized  to  de- 
termine application  uniformity  and  distribution. 
Two  strategies  were  utilized  for  the  optimum  posi- 
tioning of  center-pivot  irrigation  systems.  In  strate- 
gy 1,  the  maximum  number  of  center-pivot  irriga- 
tion systems  is  placed  inside  a  field  boundary  with 
the  restriction  that  there  be  no  overlap  or  water 
applied  outside  the  field  boundary.  Strategy  2  was 
to  minimize  deviations  from  one  application.  Bi- 
variate  linear  programming  was  used  as  the  optimi- 
zation technique. 
W86-02551 


ECONOMIC  APPROACH  TO  THE  ESTIMA- 
TION OF  A  DYNAMIC  PRODUCTION  FUNC- 
TION FOR  AN  IRRIGATED  CROP, 

California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics. 

J.  M.  Antle,  and  S.  A.  Hatchett. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-225936/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. California  Water  Resources  Center,  Davis 
Completion  Report,  Sept.  1984,  28  p,  3  tab,  22  ref. 
USGS  G830-05. 

Descriptors:  'Economic  aspects,  'Crop  produc- 
tion, Irrigation,  Model  studies,  Statistical  models, 
Wheat,  'Irrigation  efficiency. 

The  objectives  of  the  research  was  to  develop  an 
economic  model  of  irrigated  crop  production 
which  incorporates  the  dynamic  response  of  the 
crop  to  water  and  the  farmer's  irrigation  decision- 
making process  over  time.  An  appropriate  statisti- 
cal model  is  developed  to  estimate  the  parameters 
of  the  response  (production)  function.  The  model 
and  methodology  are  applied  to  the  case  of  irrigat- 
ed wheat  production  in  the  Imperial  Valley  of 
California.  The  estimated  model  shows  that  water 
productivity  changes  substantially  in  the  growing 
stages.  The  implications  for  optimal  water  use  are 
therefore  substantially  different  than  those  of  a 
static  response  model.  (Snyder-California) 
W86-02569 


IMPLICATIONS  FOR  TOTAL  WATER 
DEMAND  FROM  THE  ADOPTION  OF  DRIP 
IRRIGATION  IN  WESTERN  AGRICULTURE, 

California  Univ.,  Santa  Barbara.  Dept.  of  Econom- 

M.  F.  Caswell. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-225951/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. California  Water  Resources  Center,  Davis 
Completion  Report,  Sept.  1984.  40  p,  8  tab,  52  ref. 
USGS  G830-04. 

Descriptors:  'Water  demand,  'Drip  irrigation, 
•Trickle  irrigation,  'Mist  irrigation,  'Irrigation 
practices,  'Water  costs,  Water  conservation,  Po- 
tential water  supply,  'California. 

Data  gathered  on  irrigation  technology  choices  for 
the  major  perennial  crops  grown  in  six  counties  of 
the  Central  Valley  of  California  were  analyzed  to 
study  the  effect  of  the  adoption  of  low-volume 
irrigation  systems  on  agricultural  water  demand. 
The  probabilities  of  adoption  for  both  sprinkler 


and  drip  irrigation  technologies  were  estimated  as 
a  function  of  water  costs,  regional  differences, 
water  sources,  and  crop  characteristics.  The  results 
were  used  to  simulate  the  effects  of  water  price 
increases  on  the  relative  share  of  each  irrigation 
technology  and  the  average  water  use  per  acre. 
The  final  stage  of  the  analysis  was  to  calculate  the 
aggregate  water  demand  for  fruit  and  nut  crops  in 
each  of  the  six  counties.  This  demand  was  deter- 
mined for  current  water  costs  in  each  area  and 
then  for  price  increases  of  $20  and  $50  an  acre- 
foot.  Study  results  show  that  for  perennial  crops 
alone,  almost  200,000  acre-feet  of  water  would  be 
saved  if  there  were  a  $50  an  acre-foot  increase  in 
the  price  of  water.  (Snyder-California). 
W86-02571 


SCHEDULING  IRRIGATION  WITH  A  HIGH 
SPEED  CENTER  PIVOT  TO  REDUCE  HEAT 
AND  MOISTURE  STRESS  IN  CORN, 

Nebraska  Univ. -Lincoln.  Center  for  Agricultural 
Meteorology  and  Climatology. 
B.  L.  Blad. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-227270/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  Nebraska  Water 
Resources  Center,  Lincoln,  September  1984.  15  p, 
4  tab,   5   ref.   USGS  G854-07.    14-08-0001-G854. 

Descriptors:  Water  conservation,  'Irrigation  ef- 
fects, 'Irrigation  practices,  'Moisture  stress,  Air 
temperature,  'Crop  response,  Heat  balance,  Hu- 
midity, Nebraska,  'Irrigation  scheduling,  'Center 
pivot  irrigation. 

Sprinkler  irrigation  reduces  air  temperature  and 
increases  relative  humidity  by  evaporative  cooling 
in  and  above  the  canopy.  Experiments  needs  to  be 
conducted  to  observe  if  these  effects  are  beneficial 
to  plants,  especially  during  periods  of  heat  and 
moisture  stress  caused  by  high  temperatures.  Re- 
duction of  actual  plant  temperature,  distribution  of 
water  on  plant,  and  amount  of  water  present  also 
need  to  be  investigated.  Research  began  in  1983 
near  Grant,  NE  with  Pioneer  3727  corn.  Atmos- 
pheric data  were  measured  with  instruments  locat- 
ed on  opposite  sides  of  a  120-acre  field  and  data 
were  stored  on  cassettes  by  a  data  micrologger. 
The  field  was  irrigated  by  a  high-speed  center 
pivot;  tests  applied  1  mm  of  water  over  a  10- 
minute  period.  Plant  temperatures  were  measured 
by  a  copper-constantan  thermocouple  inserted  into 
the  growing  point  of  the  corn  plant.  Canopy  air 
temperatures  decreased  3-5  degrees  C  and  relative 
humidities  increased  12-15%  for  30-45  minutes; 
above  canopy  air  temperatures  lowered  1-2  de- 
grees C,  and  relative  humidities  raised  6-10%. 
Variable  plant  temperatures  and  a  concern  for 
water  distribution  warranted  further  studies  near 
Tryon,  NE  in  1984.  Date  were  collected  in  similar 
fashion;  however,  irrigation  was  applied  with  a 
solid  set  irrigation  system  at  a  rate  equal  to  the 
center  pivot.  Improved  plant  thermocouples 
showed  expected  plant  temperatures  without  irri- 
gations. Extension  of  this  research  is  planned  and 
suggested  based  on  applications  to  water  resource 
problems. 
W86-02592 


MAXIMIZING  WATER  USE  EFFICIENCY  OF 
LIMITED  IRRIGATION  PLUS  NATURAL  PRE- 
CIPITATION USING  CONSERVATION  CROP- 
PEMG  SYSTEMS, 

Nebraska  Univ.,  North  Platte.  Dept.  of  Agronomy. 
G.  W.  Hergert,  N.  L.  Klocke,  G.  A.  Wicks,  P.  T. 
Nordquist,  and  P.  H.  Grabouski. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-227288/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  Nebraska  Water 
Resources  Center,  Lincoln,  September  1984.  7  p,  3 
tab.  USGS  G854-09.  14-08-0001-G854. 

Descriptors:  'Water  utilization,  'Nebraska,  'Irri- 
gation efficiency,  Conservation,  Groundwater, 
'Crop  rotations,  Crop  production,  Effective  pre- 
cipitation, Cultivation,  Soil  erosion,  No-till  farm- 
ing. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Control  Of  Water  On  The  Surface — Group  4A 


The  overall  objective  of  this  project  was  to  deter- 
mine the  production  potential  of  corn,  wheat  and 
soybeans  which  received  no  irrigation,  limited  irri- 
gation (6  inches)  and  full  irrigation  in  a  residue 
management/no-till  farming  system.  Specific  ob- 
jectives were:  (1)  to  determine  the  yield  potential 
of  grain  cropping  systems  by  maximizing  storage 
of  natural  precipitation  and  increasing  the  water 
use  efficiency  from  limited  irrigation;  (2)  to  devel- 
op technologies  to  improve  cultural  practices  that 
may  be  needed  to  adopt  these  cropping  systems; 
and  (3)  to  estimate  the  economic  impact  for  pro- 
ducers who  shift  from  fully-irrigated  systems  to 
proposed  limited  irrigation  systems.  Five  crop  ro- 
tations using  the  three  crops  in  each  of  the  three 
moisture  regimes  were  compared.  Because  of  limit- 
ed time,  the  1984  crops  have  not  been  harvested. 
Preliminary  data  from  the  dryland  and  limited 
irrigation  blocks  for  1982  and  1983  show:  (1)  soil 
moisture  conserved  by  this  no-till  system  may  be 
sufficient  to  sustain  continuous  dryland  farming  in 
this  area;  (2)  timely  application  of  6"  of  water  to 
the  rotations  gave  yield  increases  above  dryland  of 
20  bushel  wheat/A,  50  bushels  of  corn/A  and  30 
bushels  of  soybeans/A;  (3)  commercially  available 
planters  for  corn  and  soybeans  can  be  modified  to 
work  well  in  this  system;  and  (4)  crop  rotations  can 
reduce  some  disease  problems  and  decrease  reli- 
ance on  chemicals. 
W86-02593 


ASSESSMENT  OF  THE  EFFECTIVENESS  OF 
TECHNOLOGY  TRANSFER  METHODS  LEAD- 
ING TO  THE  ADOPTION  OF  A  NEW  IRRIGA- 
TION DESIGN, 

Texas  Water  Resources  Inst.,  College  Station. 
L.  E.  Ruesink. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232767/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Research  Project  Completion  Report,  July, 
1984.  38  p,  8  tab,  2  fig,  2  append,  20  ref.  USGS  G- 
871-22.  14-08-0001-G-871. 

Descriptors:  *Technology  transfer,  Effectiveness, 
irrigation  design,  Evaluation. 

Texas  irrigators  have  been  hard  hit  by  soaring 
energy  costs  and  declining  groundwater  in  recent 
years.  To  survive,  they  must  find  ways  to  reduce 
energy  and  water  demands  in  their  operations.  A 
new  concept  in  irrigation  design  now  available  to 
Texas  irrigators  has  the  potential  of  significant 
savings  in  both  water  and  energy  requirements. 
The  system,  labeled  the  Low  Energy  Precision 
Application  (LEPA)  System,  distributes  water  di- 
rectly to  the  furrow  at  very  low  pressure  through 
drop  tubes  from  an  overhead  frame.  A  survey  of 
change  agents  such  as  county  agricultural  agents; 
local,  state,  and  federal  irrigation  specialists;  and 
irrigation  equipment  deals  and  company  represent- 
atives helped  compile  as  complete  a  list  as  possible 
of  irrigators  who  used  the  new  irrigation  method 
in  1983.  Change  agents  also  identified  channels 
through  which  information  on  the  technology  had 
been  disseminated.  The  most  effective  methods  of 
technology  transfer,  according  to  a  survey  of  irri- 
gators who  have  adopted  some  form  of  the  con- 
cept, are  the  research  agency  and  farm  publications 
as  initial  sources  of  information.  Irrigators  sur- 
veyed named  irrigation  equipment  dealers  and 
company  representatives  as  the  most  important 
channel  leading  to  adoption  and  the  source  they 
would  most  likely  recommend  to  others  interested 
in  adoption.  Identification  and  evaluation  of  the 
channels  which  convinced  a  widespread,  inde- 
pendent group  of  irrigators  to  modify  their  con- 
ventional application  methods  should  help  future 
change  agents  develop  more  effective  programs 
for  technology  transfer. 
W86-02621 


ANALYSIS  OF  THE  ECONOMICS  OF  IRRIGA- 
TION PUMPING  AND  DISTRIBUTION  EFFI- 
CEENCES  IN  NEVADA, 

Nevada  Univ.,  Reno.  Dept.  of  Agricultural  Eco- 
nomics. 

T.  R.  Harris,  M.  K.  Glover,  and  C.  R.  Ulrich. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232791/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 


fiche. Project  Completion  Report,  Publication 
43012,  Nevada,  Water  Resources  Research  Center, 
Reno.  44  p,  15  fig,  9  tab,  22  ref.  USGS  G855-03. 
14-08-0001-G-855. 

Descriptors:  'Nevada,  Alfalfa,  Irrigation,  "Irriga- 
tion pump  efficiency,  Low  pressure  system,  Exist- 
ing irrigation  system  cost  generator,  Microcomput- 
er, Accelerated  cost  recovery  system,  'Computer 
programs,  'Irrigation  cost  efficiency,  Economics. 

Irrigated  agriculture  in  Nevada  is  a  major  segment 
of  the  states'  agricultural  sector.  However  with 
increasing  fuel  costs,  the  efficient  application  of 
water  is  desired.  Two  methods  of  improved  irriga- 
tion practice  were  investigated:  increasing  pump- 
ing plant  efficiency  and  conversion  of  low  pressure 
irrigation.  To  determine  the  costs  of  declining 
pumping  plant  efficiencies,  a  microcomputer  pro- 
gram was  developed  which  determined  the  amount 
of  additional  hours  required  to  pump  a  given  quan- 
tity of  water  or  the  decline  in  water  applied  for  a 
constant  hours  available  for  pumping  at  lower 
pumping  plant  efficiency.  The  change  in  net  re- 
turns for  an  alfalfa  producer  in  Diamond  Valley, 
Nevada,  was  derived  for  a  72%,  57%,  and  48% 
efficient  pumping  plant.  Also  the  costs  of  convert- 
ing a  high  pressure  irrigation  system  to  a  low 
pressure  system  were  estimated.  With  the  1981  tax 
bill,  the  Accelerated  Cost  Recovery  System  was 
enacted  which  could  effect  investments  in  upgrad- 
ing irrigation  systems.  Through  an  investment  sim- 
ulation model,  it  was  found  that  an  investment  to 
upgrade  a  48%  efficient  pumping  plant  to  72% 
efficiency  was  very  profitable  under  the  ACRS 
depreciation  procedure  where  expensing  was  al- 
lowed. 
W86-02624 


ASSESSING  WATER-SHORTAGE  RISK  OF 
RESERVOIRS  BY  STOCHASTIC  SIMULA- 
TION, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  4D. 
W86-02639 


IMPACT  OF  IMPROVED  AGRICULTURAL 
WATER  USE  EFFICIENCY  ON  RESERVOIR 
STORAGE  IN  SUB-HUMID  AREAS, 

Kansas   State   Univ.,   Manhattan.   Dept.   of  Civil 
Engineering. 
J.  K.  Koelliker. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-233039/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Kansas  Water  Resources  Research  Institute 
Completion  Report,  Manhattan,  1984.  59  p,  12  tab, 
11  fig,  21  ref,  5  append.  USGS  G843-02. 

Descriptors:  'Kansas,  Water  yield,  Streamflow, 
Reservoirs,  Soil  conservation,  'Water  conserva- 
tion, Agricultural  runoff,  Computer  models,  Simu- 
lation analysis,  Water  use  efficiency. 

Surface  water  yield  from  semiarid  and  subhumid 
regions  of  the  Great  Plains  have  been  decreasing 
since  the  1950s.  Changes  in  agricultural  technology 
on  non-irrigated  areas  including  practices  which 
permanently  retain  water  (ponds  and  level  ter- 
races) and  increase  infiltration  (residue  manage- 
ment) are  the  main  factors.  Development  of  irriga- 
tion from  surface  water  supplies  and  withdrawals 
of  groundwater  from  alluvial  aquifers  are  also  im- 
portant. This  work  used  methodology  developed 
previously  to  estimate  the  effects  of  agricultural 
technology  developments,  particularly  on  non-irri- 
gated areas,  to  reduce  streamflow  in  a  subhumid 
region.  Current  net  reduction  in  the  lower  portion 
of  the  Republican  River  basin  was  estimated  to  be 
15  percent  of  total  potential  streamflow  and  will 
increase  to  22  percent  by  2025.  About  25  percent 
of  the  gross  reduction  in  surface  runoff  from  these 
areas  is  expected  to  subsequently  become  stream- 
flow  or  to  satisfy  depletions  of  streamflow.  Contin- 
ued development  of  irrigation  will  be  a  greater 
factor  in  overall  streamflow  reduction  in  this  area. 
Water  supply  capability  of  Milford  Reservoir  is 
declining  and  will  continue  to  decline  because  of 
agricultural  technology  in  its  drainage  basin.  Cur- 
rently, the  sustainable  draft  capacity  is  estimated  to 


be  about  75  percent  of  its  original  design  capacity. 
By  2000  and  2025  it  is  expected  to  decrease  to  60 
and  50  percent,  respectively,  of  the  original  design 
capacity. 
W86-02648 


METHODOLOGY  TO  INCREASE  PRECISION 
IN  MEASUREMENT  OF  IRRIGATION  EFFI- 
CIENCY, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  6D. 
W86-02649 


FEASIBILITY  OF  SUBIRRIGATION  SYSTEMS 
ON  CLAYPAN  SOILS  IN  THE  MIDWEST, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 
W86-02697 


EVALUATION  OF  0.1  N  NAHC03  EXTRAC- 
TION FOR  DETERMINATION  OF  AVAIL- 
ABLE NITROGEN, 

Delaware  Univ.,  Newark.  Dept.  of  Plant  Science. 
For  primary  bibliographic  entry  see  Field  2G. 
W86-02703 


IRRIGATION  SCHEDULING  PROCEDURES 
WITH  LIMITED  WATER  FOR  IMPROVED 
WATER  USE  EFFICIENCY  FOR  CORN  AND 
SOYBEANS,  1982-1984  STUDIES, 

Nebraska  Univ. -Lincoln.  Dept.  of  Agricultural  En- 
gineering. 

G.  E.  Meyer,  P.  E.  Fischback,  and  J.  A.  Lamb. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-126174/ 
AS,  Price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  June  1985.  172  p,  26  fig,  23  tab, 
95  ref,  6  append.  C-90281-C.  14-34-0001-1465. 

Descriptors:  'Irrigation  requirements,  Irrigation 
efficiency,  Computer  models,  'Simulation  analysis, 
Crop  yields,  Corn,  Soybeans,  Nebraska. 

A  3-year  irrigation  scheduling  study  using  comput- 
er control,  computer  simulation,  field  and  growth 
chamber  studies  was  conducted.  Microprocessor 
hardware  and  software  aided  both  field  irrigation 
scheduling  and  growth  chamber  studies  of  corn 
and  soybeans  using  simulated  weather  sequences  to 
mimic  field  conditions.  Corn  yields  of  11,000  Kg/ 
ha  (170  bu/ac)  were  grown  with  only  22  cm  of 
supplemental  irrigation  during  a  dry  summer  of 
1984  with  frequent  well-timed  irrigation  events  on 
relatively  poor-drained  soils  at  Mead,  Nebraska. 
Irrigation  scheduling  of  field  soybeans  did  not 
significantly  improve  yields  (3,000  Kg/ha)  in  any 
of  the  years,  although  results  in  plant  growth 
chambers  indicated  that  soybeans  are  very  sensi- 
tive to  moisture  stress.  From  simulation  studies 
using  physiological  plant  growth  models,  it  was 
concluded  that  crop  performance  levels  in  the 
fields  may  be  only  at  30  to  40  percent  of  their 
physiological  potential  using  current  production 
systems. 
W86-02727 
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DEVELOPMENT  OF  A  PREDICTIVE  IRRIGA- 
TION SCHEDULING  ENDEX  USENG  ELEC- 
TROPHYTOGRAMS, 

Arizona  Univ.,  Tucson.  Dept.  of  Electrical  Engi- 
neering. 
W.  G.  Gensler. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-157832, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4A — Control  Of  Water  On  The  Surface 


Research  Project  Technical  Completion  Report, 
Arizona  Water  Resources  Research  Center, 
Tucson,  September  1984,  12  p,  4  fig,  1  tab,  2  ref. 
USGS  G828-05. 

Descriptors:  'Irrigation  efficiency,  •Instrumenta- 
tion, Electrochemistry,  Potentiometric  level,  Elec- 
trodes, •Irrigation  scheduling,  Plant  growth,  •Ari- 
zona, Telemetry. 

An  irrigation  management  instrument  system  was 
tested  using  electrochemical  and  biophysical  sen- 
sors placed  directly  on  the  plant  in  the  field.  The 
sensors  were  calibrated  at  different  water  regimes 
in  furrow  and  drip  irrigated  cotton.  Plant  water 
status  was  directly  monitored  with  a  probe  in  the 
plant.  Stem  diameter  measurements  used  electro- 
mechanical transducers  attached  to  plants.  A  te- 
lemetry system  was  developed  to  transfer  the 
signal  from  the  field  to  the  grower's  headquarters. 
These  methods  can  probably  be  adapted  for  field 
use  in  irrigation  management. 
W86-02424 


LOW  ENERGY  IRRIGATION  FOR  THE  PA- 
CIFIC NORTHWEST, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  3F. 
W86-02437 


PHYSICAL  MODEL  STUDIES  TO  VERIFY  A 
NUMERICAL  MODEL  OF  FLOOD  ROUTING, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-02486 


HYDRILLA      MANAGEMENT      IN      NORTH 
CAROLINA, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W86-02507 


QUANnTAITVE  ASPECTS  OF  WATER  RE- 
SOURCE MANAGEMENT, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
C.  D.  Morris,  J.  W.  Hood,  and  J.  A.  Ferguson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-230092/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  September  1984.  41  p,  2 
tab,  7  fig,  11  ref,  append,  USGS  G-852-03.  14-08- 
0OO1-G-852. 

Descriptors:  Hydrology,  Stochastic,  Modelling, 
Rainfall,  Water  resources,  Water  supply,  Manage- 
ment, 'Water  resources  management,  •Rainfall- 
runoff  relationships. 

A  stochastic  model  is  developing  to  define  a  hy- 
drologic  extreme  and  describe  the  likelihood  of 
occurrence  of  various  drought  situations.  The  pur- 
pose of  the  study  is  to  define  drought  probabilities 
so  management  strategies  may  be  developed  to 
minimize  the  impact  to  the  study  area  of  Spring- 
field, Missouri,  or  generally  in  the  State  of  Missou- 
ri. Daily  rainfall  data  were  obtained  for  the  study 
area  and  a  time  series  analysis  was  performed  to 
evaluate  the  temporal  structure  of  the  data.  From 
this,  a  stochastic  model  is  developed  that  enables 
researchers  to  synthesize  up  to  500  years  of  daily 
rainfall  data.  The  Water  Supply  Model  currently 
used  for  planning  is  reviewed  and  altered  for  com- 
parison with  runoff  models  developed  specifically 
for  this  application.  One  model  uses  multiple  linear 
regression  to  predict  low  flow  on  the  James  River. 
Water  supply  reservoir  inflows  are  calculated 
using  the  Soil  Conservation  Service  curve  number 
approach  to  estimate  lake  inflow  volumes  from 
stochastically  generated  rainfall  values.  Finally, 
conclusions  are  drawn  relative  to  the  adequacy  of 
Springfield's  water  supply  and  to  the  relevance  of 
this  technique  to  other  study  areas. 
W86-02617 


ANALYSIS  OF  THE  WATER  BALANCE  OF  B. 
EVERETT  JORDAN  LAKE  INCLUDING  ESTI- 
MATES OF  FLOWS   BETWEEN   SEGMENTS, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  City 
and  Regional  Planning. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249076/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Institute,  Raleigh,  Completion  Report  No.  221, 
April,  1985.  26  p,  10  fig,  4  tab,  3  ref. 

Descriptors:  'Storage  capacity,  'Stream  discharge, 
♦Reservoir  stages,  Flow,  Reservoir  releases,  Reser- 
voir yield,  B.  Everett  Jordan  Reservoir,  'North 
Carolina. 

B.  Everett  Jordan  Lake,  a  recently  completed  mul- 
tipurpose reservoir  located  in  the  north  central 
Piedmont  of  North  Carolina,  has  a  unique  hydro- 
logic  structure  that  makes  prediction  of  internal 
flows  within  the  reservoir  especially  difficult.  This 
report  contains  estimates  of  these  flows  for  the 
period  October  1,  1982,  to  September  30,  1983. 
Estimates  are  based  on  mass  balance  equations  for 
each  of  the  four  segments  within  the  lake.  A  com- 
parative analysis  of  daily,  monthly,  and  annual 
storage  changes  as  calculated  from  deviation 
changes  and  mass  balances  for  the  lake  as  a  whole 
indicates  that  errors  are  within  the  limits  of  accura- 
cy reported  for  stream  flows. 
W86-02686 


POLICY  ANALYSIS  OF  RESERVOIR  OPER- 
ATION, VOLUME  I:  EXECUTrVE  SUMMARY; 
VOLUME  II:  COMPONENT  STUDIES, 

Johns  Hopkins  Univ.,  Baltimore,  MD.   Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 
W86-02730 


TECHNIQUES  FOR  ESTIMATING  MAGNI- 
TUDE AND  FREQUENCY  OF  FLOODS  ON 
STREAMS  IN  INDIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02780 


METHOD  FOR  ESTIMATING  MEAN  AND 
LOW  FLOWS  OF  STREAMS  IN  NATIONAL 
FORESTS  IN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-02824 


AVAILABILTY  OF  NATURAL  AND  REGULAT- 
ED STREAMFLOWS  FOR  INSTREAM  USES 
DURING  HISTORICAL  DROUGHTS,  LOWER 
NEOSHO  RIVER,  SOUTHEASTERN  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02838 


SPIRIT  LAKE  DAM-FAILURE  FLOOD  ROUT- 
ING ASSESSMENT, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
D.  L.  Kresch. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  82-770, 
1985.  8  p,  2  tab,  1  ref. 

Descriptors:  'Flood  routing,  'Dam  failure,  'Wash- 
ington, Spirit  Lake,  'Mount  St.  Helens,  Stream- 
flow,  Floods,  Peak  discharge. 

Potential  clear-water  floodflows  resulting  from  un- 
controlled breaching  by  Spirit  Lake  of  a  debris 
dam  deposited  by  the  May  18,  1980,  eruption  of 
Mount  St.  Helens,  Washington,  were  evaluated. 
U.S.  Geological  Survey  dam-break  model  K-634 
was  utilized,  first  to  compute  clear-water  flood 
hydrographs  for  various  hypothetical  breach  sce- 
narios, and  then  to  hydraulically  route  them  down- 
stream to  the  mouth  of  the  Toutle  River.  Dam- 


break  computations  were  obtained  for  12  breach- 
development  scenarios.  Eight  of  the  scenarios 
modeled  breaches  caused  by  overtopping  of  the 
June  1982  crest  of  the  debris  dam,  while  the  other 
four  modeled  breaches  resulting  from  overtopping 
of  the  debris  dam  at  a  possible  future  crest  altitude 
of  3,490  feet.  Equal  numbers  of  scenarios,  six  each, 
were  modeled  for  breach  development  durations  of 
0.25  hour  and  1.0  hour.  Peak  discharges  and  times 
of  arrival  at  selected  locations  for  scenarios  with 
breach  development  durations  of  1.0  hour  are  pre- 
sented in  tables.  Peak  discharges  computed  for 
dam-break  scenarios  with  breach  crest  widths  of 
400  feet  are  almost  twice  the  magnitude  of  those 
computed  for  scenarios  identical  in  all  other  re- 
spects, but  with  widths  of  200  feet.  Peak  discharges 
computed  for  breaches  caused  by  overtopping  of 
the  debris  dam  at  an  altitude  of  3,531.8  feet  were 
generally  found  to  be  roughly  five  times  greater 
than  those  caused  by  overtopping  at  an  altitude  of 
3,490  feet,  if  the  breaches  had  identical  crest  eleva- 
tions and  crest  widths.  Decreases  in  peak  discharge 
from  Spirit  Lake  to  the  mouth  of  the  Toutle  River 
ranged  from  16  to  26  percent  for  the  scenarios 
modeled.  This  lack  of  significant  attenuation  is 
primarily  due  to  the  large  volume  and  surface  area 
of  Spirit  lake  (in  excess  of  360,000  acre-feet  and 
3,000  acres,  respectively,  for  all  scenarios  mod- 
eled), which  result  in  the  continued  discharge  of 
high  flows  long  after  breach  development  is  com- 
plete. The  degree  of  attenuation  is  also  minimized 
by  the  generally  steep  narrow  valleys  through 
which  the  North  Fork  Toutle  and  Toutle  Rivers 
flow.  Elapsed  time  from  beginning  of  breach  de- 
velopment to  arrival  of  peak  discharges  at  the 
mouth  of  the  Toutle  River  ranged  from  4.3  to  7.4 
hours  for  the  scenarios  modeled.  (USGS) 
W86-02846 


MAGNITUDE  AND  FREQUENCY  OF  FLOODS 
IN  ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02857 


STREAM  CHANNEL  RESPONSE  TO  THE 
JANUARY  3-5,  1982  STORM  IN  THE  SANTA 
CRUZ  MOUNTAINS,  WEST  CENTRAL  CALI- 
FORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W86-02858 


ESTIMATION  OF  THE  FLOW  AND  WATER- 
QUALITY  CHARACTERISTICS  OF  ALASKAN 
STREAMS, 

Geological  Survey,  Fairbanks,  AK.  Water  Re- 
sources Div. 

B.  Parks,  and  R.  J.  Madison. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4247,  1985.  64  p,  21  fig,  14  tabs, 
69  ref. 

Descriptors:  'Streamflow  forecasting,  'Water 
yield,  Regional  analysis,  Planning,  Statistical  meth- 
ods, Hydrologic  data,  Forecasting,  'Alaska. 

Although  hydrologic  data  are  either  sparse  or  non- 
existent for  large  areas  of  Alaska,  the  drainage 
area,  area  of  lakes,  glacier  and  forest  cover,  and 
average  precipitation  in  a  hydrologic  basin  of  in- 
terest can  be  measured  or  estimated  from  existing 
maps.  Application  of  multiple  linear  regression 
techniques  indicates  that  statistically  significant 
correlations  exist  between  properties  of  basins  de- 
termined from  maps  and  measured  streamflow 
characteristics.  This  suggests  that  corresponding 
characteristics  of  ungaged  basins  can  be  estimated. 
Streamflow  frequency  characteristics  can  be  esti- 
mated from  regional  equations  developed  for 
southeast,  south-central  and  Yukon  regions.  State- 
wide or  modified  regional  equations  must  be  used, 
however,  for  the  southwest,  northwest,  and  Arctic 
Slope  regions  where  there  is  a  paucity  of  data. 
Equations  developed  from  basin  characteristics  are 
given  to  estimate  suspended-sediment  values  for 
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Groundwater  Management — Group  4B 


glacial  streams  and,  with  less  reliability,  for  nong- 
lacial  streams.  Equations  developed  from  available 
specific  conductance  data  are  given  to  estimate 
concentrations  of  major  dissolved  inorganic  con- 
stituents. Suggestions  are  made  for  expanding  the 
existing  data  base  and  thus  improving  the  ability  to 
estimate  hydrologic  characteristics  for  Alaskan 
streams.  (USGS) 
W86-02864 


BASE-FLOW  CHARACTERISTICS  OF  SEG- 
MENTS OF  THE  PINEY  RIVER,  AND  EAST 
AND  WEST  PINEY  RIVERS,  DICKSON  AND 
HICKMAN  COUNTD2S,  TENNESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02910 

4B.  Groundwater  Management 


DISCHARGE  AND  TRAVEL  TIME  DETERMI- 
NATIONS IN  THE  ROYAL  SPRING  GROUND- 
WATER BASIN,  KENTUCKY, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02479 


MATHEMATICAL  MODELS  FOR  WATER  RE- 
SOURCES POLICY  AND  MANAGEMENT 
WITH  APPLICATION  TO  THE  EUTAW- 
MCSHAN  AQUIFER, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02494 


CLARIFICATION  OF  SURFACE  WATERS  FOR 
RECHARGE  THROUGH  WELLS, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

R.  B.  Krone,  and  R.  W.  Walls. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-225910/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. California  Water  Resources  Center,  Davis 
Completion  Report,  Sept.  1984,  25  p,  10  fig,  2  tab, 
15ref.  USGSG830-02. 

Descriptors:  *Clarification,  Clogging,  'Recharge 
wells,  'Groundwater  recharge,  Wells,  Artificial 
recharge,  Disposal  wells. 

Clogging  of  the  well  face  is  a  major  impediment  to 
artificial  recharge  of  confined  aquifers  through 
wells.  It  appears  that  continuous  recharge  requires 
particle-free  water.  The  use  of  surface  waters  for 
such  recharge,  therefore,  requires  treatment  to 
remove  suspended  material.  This  report  describes 
an  investigation  of  the  novel  aggregation  and  sedi- 
mentation process  that  promised  to  provide  low 
cost  removal  of  particles.  Extensive  testing  to 
evaluate  velocity  gradients  and  overflow  rates, 
using  suspensions  of  montmorillonite  and  kaolipite 
clays,  showed  that  changing  velocity  gradients 
over  the  range  of  4  to  16  sec-1  had  a  small  effect 
with  the  optimum  near  8  sec-1.  Increasing  the 
overflow  rate  above  .036  cm/sec  reduced  the  ef- 
fectiveness of  the  sedimentation  stage.  At  optimum 
conditions  the  effluent  concentration  of  montmoril- 
lonite was  7  to  14  mg/1  and  the  concentration  of 
kaolinite  was  20  to  30  mg/1.  The  aggregation  and 
sedimentation  process  does  not  produce  an  effluent 
that  is  suitable  for  recharge  through  wells.  A  fine 
sand  pressure  filter  would  be  required  to  polish  the 
effluent  before  injection.  (Snyder-California) 
W86-02567 


RECOVERY  OF  WATER  FROM  THE  UNSATU- 
RATED ZONE  BY  AIR  INJECTION:  I-DESIGN 
OF  A  LARGE  PHYSICAL  MODEL, 

Texas  Water  Resources  Inst.,  College  Station. 

D.  L.  Reddell,  J.  L.  Nieber,  G.  Felton,  and  G. 

Moridis. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-232957/ 


AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  August,  1984. 
84  p,  3  tab,  16  fig,  11  ref.  USGS  G-871-02.  14-08- 
0001-G-871. 

Descriptors:  *Water  yield  improvement,  Soil 
water,  'Secondary  recovery,  Ogallala  aquifer,  Un- 
saturated zone. 

'Secondary  recovery'  techniques  (the  injection  of  a 
second  fluid  such  as  natural  gas  or  water  into  a 
reservoir  under  pressure)  enhance  oil  recovery 
from  reservoirs.  Recently,  air  was  injected  into  the 
unsaturated  region  above  the  Ogallala  aquifer,  and 
water  levels  in  the  area  were  raised  significantly. 
Models  describing  this  phenomena  are  needed  for 
predictive  purposes.  Objectives  of  this  research 
were  to  design  a  large  physical  model  to  verify 
numerical  models,  and  explore  similitude  criteria 
for  physical  models  of  air-water  flow  in  porous 
media.  Precise  similitude  criteria  were  too  restric- 
tive; making  the  cost  of  a  physical  model  prohibi- 
tive. Thus,  a  sand  tank  of  a  radial  sector  well  24  ft. 
long  and  12  ft.  high  was  designed  to  withstand  air 
pressures  of  100  psi.  No  attempt  to  meet  the  re- 
quired similitude  criteria  was  made.  A  two-phase 
oil  and  water  numerical  model  from  the  petroleum 
industry  was  modified  for  air  and  water,  and  run 
using  relative  permeability  vs.  saturation  data  for 
sandstones  from  the  petroleum  literature.  The 
volume  of  water  below  the  water  table  was  in- 
creased by  8%  when  air  was  injected.  However, 
very  accurate  relative  permeability  vs.  saturation 
data  are  needed  for  unconsolidated  aquifers  such  as 
the  Ogallala  to  obtain  accurate  results  from  the 
model.  A  permeameter  to  collect  these  data  was 
designed  and  constructed;  but  no  data  were  col- 
lected. A  Phase  II  project  is  needed  to  construct 
the  sand  tank,  collect  permeability  vs.  saturation 
data,  and  make  additional  runs  with  the  numerical 
model. 
W86-02640 


FEASIBILITY  OF  ARTIFICIAL  RECHARGE 
TO  THE  HIGH  PLAINS  AQUIFER,  NORTH- 
WESTERN OKLAHOMA, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Geolo- 
gy- 

H.  White,  and  W.  Pettyjohn. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249050/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Oklahoma  Water  Research  Institute,  Techni- 
cal Completion  Report,  Stillwater,  1985.  88  p,  25 
fig,  3  tab,  88  ref.  USGS  G863-04.  14-08-001-G-863. 

Descriptors:  'Oklahoma,  'Artificial  recharge, 
High  Plains  aquifer,  Ground  water  management, 
Irrigation,  Water  supply. 

The  purpose  of  this  investigation  was  to  evaluate 
the  potential  for  artificial  recharge  to  the  High 
Plains-Ogallala  aquifer  in  northwestern  Oklahoma. 
The  aquifer,  which  extends  from  South  Dakota  to 
Texas,  is  the  principal  source  of  water  supply  in 
the  Oklahoma  Panhandle  as  well  as  much  of  the 
High  Plains.  Precipitation  in  northwestern  Oklaho- 
ma averages  about  18  inches  annually  as  does 
evapotranspiration.  Runoff  ranges  from  less  than 
0.2  inch  to  nearly  0.5  inch.  The  effective  regional 
ground-water  recharge  rate  is  estimated  to  be  less 
than  0.2  inch  per  year.  Despite  the  semi-arid  cli- 
mate, northwestern  Oklahoma  supports  the  most 
extensive  agricultural  activities  in  the  State  due  to 
extensive  irrigation  with  ground  water.  Irrigation 
since  1940,  and  particularly  since  1960,  has  caused 
water  level  declines  that  locally  exceed  150  feet. 
Continued  agricultural  prosperity  in  the  region 
depends  on  a  reduction,  or  halt,  in  the  rate  of 
water  level  decline.  Artificial  recharge,  where  fea- 
sible, presents  a  means  to  augment  the  volume  of 
water  in  storage  and  prolong  the  economic  life  of 
the  aquifer.  While  artificial  recharge  may  be  viable 
and  beneficial  on  a  local  scale,  lack  of  a  suitably 
large  source  of  recharge  supply  restricts  applica- 
tion on  a  regional  scale. 
W86-02684 


HYDROLOGIC  AND  LEGAL  ASSESSMENT  OF 
GROUND  WATER  MANAGEMENT  ALTERNA- 
TIVES FOR  IDAHO, 
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Idaho  Univ.,  Moscow.  Coll.  of  Mines  and  Earth 
Resources. 

D.  R.  Ralston,  R.  R.  Broadhead,  and  D.  L.  Grant. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249084/ 
AS,  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute, 
Moscow,  Completion  Report,  May,  1984.  159  p,  1 
fig,  10  tab,  42  ref.  USGS  G839-05.  14-08-0001- 
G839. 

Descriptors:  Groundwater  management,  Water 
law,  Appropriation,  'Conjunctive  management, 
•Idaho,  Snake  River  Basin. 

A  hydrologic  and  legal  assessment  was  made  of 
conjunctive  management  of  surface  and  ground 
water  resources  of  the  upper  Snake  River  Basin  in 
Idaho.  The  report  contains  a  hydrologic  manage- 
ment classification  of  basins  tributary  to  the  upper 
Snake  River  and  a  legal  examination  of  the  uncer- 
tainties and  complexities  of  conjunctive  manage- 
ment of  surface  and  ground  water  under  the  appro- 
priation doctrine.  Eleven  basins  tributary  to  the 
upper  Snake  River  were  selected  for  detailed  study 
based  upon  existing  data:  Little  Lost  River,  Big 
Lost  River,  Big  Wood  River-Silver  Creek,  Camas 
Prairia,  Portneuf  River,  Michaud  Flats,  Rockland, 
Raft  River,  Rock  Creek-Goose  Creek,  Salmon 
Falls  Creek  and  Blue  Gulch.  The  basins  are  classi- 
fied based  upon  the  following  factors:  (1)  the  ratio 
of  annual  basin  discharge  to  total  flow  of  the  Snake 
River,  (2)  the  ratio  of  annual  consumptive  pump- 
age  to  annual  basin  discharge,  (3)  the  ratio  of 
annual  water  yield  to  basin  area,  and  (4)  the  dis- 
tance that  surface  and  ground  water  must  flow 
before  discharging  into  the  Snake  River.  The  legal 
uncertainties  and  complexities  of  conjunctive  man- 
agement examined  include:  (1)  questions  involving 
the  magnitude  and  timing  of  the  impact  of  junior 
tributary  diversions  upon  supplies  in  the  main 
source,  both  in  private  litigation  between  water 
users  and  in  administrative  regulation  of  water  use: 
(2)  selection  of  junior  tributary  diversions  for  clo- 
sure when  senior  appropriators  on  the  main  source 
are  not  receiving  their  full  supplies:  (3)  questions  of 
burden  of  proof  both  in  private  litigation  and  in 
administrative  regulation;  and  (4)  the  influence  of 
policy  objectives  upon  conjunctive  management 
decisions.  The  study  also  focuses  on  a  fundamental 
and  difficult  policy  issue  that  may  arise  in  a 
number  of  conjunctive  management  situations, 
namely,  potential  conflict  between  the  policies  of 
protecting  senior  vested  rights  and  optimum  devel- 
opment. 
W86-02687 


FEASIBILITY  OF  SUBIRRIGATION  SYSTEMS 
ON  CLAYPAN  SOILS  IN  THE  MIDWEST, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 

S.  Mostaghimi,  W.  D.  Lembke,  and  C.  W.  Boast. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249183/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana- 
Champaign,  Research  Report  No  189,  September 
1984.  50  p,  15  fig,  3  tab,  33  ref.  USGS  G840-04.  14- 
08-0001-G840. 

Descriptors:  'Irrigation,  'Drainage  systems,  'Illi- 
nois, 'Claypan  soils,  Corn,  Drain  depth,  Drain 
spacing,  Dry  days,  Midwest,  'Simulation  model, 
Subirrigation,  Subsurface  drainage,  Surface  drain- 
age, Trafficability,  Water  table  depth,  Weir  depth. 

This  was  a  study  to  evaluate  the  suitability  of 
subirrigation  along  with  alternative  soil  and  water 
management  practices  on  claypan  soil.  Crop  yields 
on  these  soils  are  usually  low  because  of  limited 
water  management  for  crop  production.  Several 
years  of  crops,  soil  and  weather  data  collected  on  a 
claypan  soil  in  Illinois  were  used  to  study  perform- 
ance of  subirrigation  and  conventional  irrigation 
on  these  soils.  Various  drain  spacings  and  depth 
combinations  for  both  good  and  poor  quality  sur- 
face drainage  were  simulated.  Results  indicated 
that  optimum  drain  spacing  for  subirrigation  on 
these  soils  would  be  6  m  under  good  surface  drain- 
age, and  a  weir  setting  depth  of  35cm  on  a  5-year 
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recurrence  interval  basis.  However,  such  a  close 
drain  spacing  may  not  be  economically  feasible. 
W86-02697 


WATER  RESOURCES  OF  AURORA  AND  JER- 
AULD COUNTIES,  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

L.  J.  Hamilton. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4030,  1985.  58  p,  27  fig,  10  tab, 
21  ref. 

Descriptors:  'Groundwater,  'Aquifers,  'Under- 
ground storage,  Recharge,  Drawdown,  Aquifer 
characteristics,  Water  quality,  Streamflow,  Aurora 
and  Jerauld  Counties,  'South  Dakota. 

Large  quantities  of  slightly  saline  ground  water  are 
available  for  future  water  requirements  in  Aurora 
and  Jerauld  Counties,  1,236  square  miles  of  glaciat- 
ed, till-covered  hills  and  plains  in  southeastern 
South  Dakota.  More  than  one  million  acre-feet  of 
ground  water  is  stored  in  five  major  glacial 
aquifers,  outwash  sand  and  gravel,  beneath  340 
square  miles.  About  58  million  acre-feet  is  stored  in 
bedrock,  in  the  Niobrara  marl  aquifer,  the  Codell 
sandstone  aquifer,  and  the  Dakota  sandstone  aqui- 
fer. Recharge  of  aquifers  by  infiltration  of  precipi- 
tation totals  31,000  acre-feet  annually.  Effects  of 
increased  ground-water  withdrawals  generally 
have  been  small  for  glacial  aquifers  and  large  for 
some  bedrock  aquifers.  Water  levels  declined  0.6 
to  4  feet  in  glacial  aquifers  during  1978-80  within  a 
mile  of  irrigation  wells  pumping  300  to  1,000  gal- 
lons per  minute.  In  contrast,  water  levels  declined 
40  feet  near  a  well  pumping  1,500  gallons  per 
minute  from  the  Niobrara  aquifer  because  of  small 
artesian  storage.  Artesian  pressure  of  the  Dakota 
aquifer  declined  about  200  feet  between  1909  and 
1979  because  of  large  withdrawals  through  flowing 
wells.  The  availability  of  surface  water  is  limited 
because  streams  are  ephemera]  and  have  large 
flows  only  during  spring  of  wet  years.  Most  of  the 
lakes  are  small,  semipermanent,  and  shallow.  Most 
surface  water  in  the  study  area  contains  low  con- 
centrations of  dissolved  solids  but  most  of  the 
ground  water  is  very  hard  and  slightly  saline. 
Some  ground  water  has  a  very  high-salinity  hazard 
for  irrigation.  Water  from  the  Niobrara  and  Codell 
aquifers  also  has  a  high  sodium  hazard  and  high 
boron  concentrations.  (USGS) 
W86-02763 


WATER-LEVEL  DECLINES  IN  THE  MAG- 
OTHY  AQUTFER  IN  SOUTHERN  MARYLAND 
RELATED  TO  INCREASES  IN  PUMPAGE, 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 
For  primary  bibliographic  entry  see  Field  2F. 
W86-02781 


ESTIMATING  HIGHEST  GROUND-WATER 
LEVELS  FOR  CONSTRUCTION  AND  LAND- 
USE  PLANNING--A  CAPE  COD,  MASSACHU- 
SETTS, EXAMPLE, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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HYDROGEOLOGIC       APPRAISAL       OF       A 
STRATIFIED-DRIFT  AQUIFER  NEAR 

SMYRNA,  CHENANGO  COUNTY,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02793 


EVALUATION  OF  THE  HYDROLOGIC 
SYSTEM  IN  THE  DICKINSON  LIGNITE 
AREA,  EASTERN  SLOPE  AND  WESTERN 
STARK  AND  HETTINGER  COUNTIES, 
NORTH  DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02796 


ALTITUDE  AND  CONFIGURATION  OF  THE 
WATER  TABLE  IN  THE  HIGH  PLAINS  AQUI- 
FER IN  KANSAS,  PRE- 1950, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02807 


HYDROGEOLOGIC  SETTING  AND  THE  PO- 
TENTIOMETRIC  SURFACES  OF  REGIONAL 
AQUIFERS  IN  THE  HOLLANDALE  EMBAY- 
MENT,  SOUTHEASTERN  MINNESOTA,  1970- 
80, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02809 


AQUIFEM-SALT:  A  FINITE  ELEMENT 
MODEL  FOR  AQUIFERS  CONTAINING  A 
SEA  WATER  INTERFACE, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02822 


HYDROLOGY  OF  THE  TERTIARY-CRETA- 
CEOUS AQUIFER  SYSTEM  IN  THE  VICINITY 
OF  FORT  RUCKER  AVIATION  CENTER,  ALA- 
BAMA, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02825 


GEOHYDROLOGY  OF  TEST  WELL  USW,  H-3, 
YUCCA  MOUNTAIN,  NYE  COUNTY, 
NEVADA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02830 


PRELIMINARY  ASSESSMENT  OF  GROUND- 
WATER RESOURCES  OF  LAUDERDALE 
COUNTY,  TENNESSEE, 

Geological  Survey,  Memphis,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02833 


INVESTIGATION  OF  GROUND-WATER  RE- 
CHARGE BY  INJECTION  IN  THE  PALO  ALTO 
BAYLANDS,  CALIFORNIA -HYDRAULIC  AND 
CHEMICAL  INTERACTIONS,  FINAL 

REPORT, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5D. 
W86-02837 


GROUND  WATER  IN  UTAH'S  RAPIDLY 
GROWING  WASATCH  FRONT  AREA-THE 
CHALLENGE  AND  THE  CHOICES, 

Geological  Survey,   Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02843 


GROUND-WATER  RESOURCES  OF  NORTH- 
ERN UTAH  VALLEY,  UTAH, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 
D.  W.  Clark,  and  C.  L.  Appel. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report,  State 
of  Utah  Dept.  of  Natural  Resources  Technical 
Pub.  80,  1985.  115  p,  48  fig,  23  tab,  39  ref. 

Descriptors:  'Groundwater,  'Recharge,  'Ground- 
water movement,  Discharge,  'Utah,  'Water  qual- 
ity, Hydraulic  properties,  Subsurface  flow,  Arte- 
sian wells,  Irrigation  hydrographs,  Canal  seepage, 
Potentiometric  level,  Utah  County,  Urban  areas, 
Utah  Valley. 


An  evaluation  was  made  of  the  ground- water  re- 
sources of  northern  Utah  Valley,  Utah,  to  describe 
the  ground-water  system  and  to  document  changes 
in  ground-water  conditions  since  1963.  The  princi- 
pal ground-water  reservoir  is  in  basin-fill  deposits. 
It  consists  of  three  major  confined  aquifers  and  an 
unconfined  aquifer  in  pre-Lake  Bonneville,  which 
are  a  lateral  extension  of  an  unconfined  aquifer 
deposits  along  the  mountains  that  adjoin  the  valley. 
The  principal  ground-water  reservoir  contains 
about  3.5  million  acre-feet  of  recoverable  water. 
The  surface-water  inflow  in  major  streams  to  the 
valley  is  a  principal  source  of  ground-water  re- 
charge. This  inflow  averaged  approximately 
390,000  acre-feet  per  year  during  water  years  1963- 
82.  The  total  annual  ground-water  recharge  is  esti- 
mated to  average  about  200,000  acre-feet.  It  in- 
cludes about  73,000  acre-feet  of  seepage  from  wa- 
terways and  1 12,000  acre-feet  of  subsurface  inflow 
from  the  consolidated  rocks  of  the  mountains.  The 
total  annual  ground-water  discharge  is  estimated  to 
average  about  220,000  acre-feet.  It  includes  135,000 
acre-feet  discharged  to  waterways  and  springs  and 
68,000  acre-feet  withdrawn  from  wells.  The  annual 
ground-water  withdrawal  for  public  supply  in- 
creased from  about  5,000  acre-feet  during  1963  to 
about  20,000  acre-feet  during  the  late  1970's.  This 
reflected  an  increase  in  urban  population  from 
about  72,000  in  1960  to  about  164,000  in  1980.  A 
reasonable  estimate  for  both  recharge  and  dis- 
charge to  and  from  the  principal  ground-water 
reservoir  is  about  200,000  acre-feet  per  year.  Water 
levels  in  wells  fluctuate  seasonally  due  to  changes 
in  rates  of  recharge  or  discharge,  and  the  greatest 
changes  are  closest  to  points  of  recharge  or  dis- 
charge. Since  1970,  water  levels  have  declined, 
despite  generally  greater  than  average  precipita- 
tion, due  to  increased  withdrawal  from  wells  for 
public  supply.  Ground  water  in  the  study  area 
generally  is  suitable  for  most  uses.  There  is  little 
evidence  of  change  in  the  chemical  quality  be- 
tween the  late  1950's  and  1982.  (USGS) 
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GROUND    WATER    HYDROLOGY    OF    THE 
ELIZABETHTOWN  AREA,  KENTUCKY, 

Geological   Survey,   Louisville,   KY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02845 


PALEOZOIC  ARTESIAN  AQUIFERS  IN  THE 
TEN  SLEEP  AREA  OF  THE  BIGHORN  BASIN 
NORTH-CENTRAL  WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02847 


USE  OF  A  DIGLTAL  MODEL  TO  DETERMINE 
THE  EFFECTS  OF  PROPOSED  PUMPING 
FROM  THE  PRINCIPAL  ARTESIAN  AQUI 
FER,  SAVANNAH,  GEORGIA,  AREA, 

Geological    Survey,    Doraville,    GA.   Water   Re 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02851 


HYDROLOGY   OF  THE   SOUTHERN   PARTS 

OF  OKALOOSA   AND  WALTON  COUNTIES 

NORTHWEST  FLORIDA,  WTTH  SPECIAL  EM 

PHASIS   ON   UPPER   LIMESTONE   OF   THE 

FLORIDAN  AQUIFER, 

Geological  Survey,  Tallahassee,   FL.  Water  Re 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02853 


AVAILABILITY  AND  QUALITY  OF  WATEJ 
FROM  THE  BEDROCK  AQUIFERS  IN  THI 
RAPID  CITY  AREA,  SOUTH  DAKOTA, 

Geological  Survey,  Rapid  City,  SD.  Water  Re 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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SIMULATION  OF  AN  AQUIFER  TEST  ON 
THE  TESUQUE  PUEBLO  GRANT,  NEW 
MEXICO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02866 


ANALYSIS  OF  THE  CARMEL  VALLEY  ALLU- 
VIAL GROUND-WATER  BASIN,  CALIFORNIA, 
USING  DIGITAL  FLOW  MODEL  TECH- 
NIQUES, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02869 


EFFECTS  OF  ARTD7ICIAL  RECHARGE  ON 
THE  BIG  SIOUX  AQUIFER  IN  MINNEHAHA 
COUNTY,  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

N.  C.  Koch. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4312,  1984.  8  p,  3  fig,  1  tab,  1  ref. 

Descriptors:  "Artificial  recharge,  "Computer 
models,  "Aquifers,  "Surface  water-groundwater 
relationships,  Minnehaha  County,  "South  Dakota. 

The  Big  Sioux  aquifer  in  Minnehaha  County  is  a 
water-table  aquifer  hydraulically  connected  to  the 
Big  Sioux  River.  A  digital-computer  model  previ- 
ously developed  by  the  U.S.  Geological  Survey 
was  used  to  simulate  potential  effects  of  artificial 
recharge  on  the  aquifer.  A  simulation  was  made  by 
recharging  water  at  the  rate  of  870  gallons  per 
minute  for  four  30-day  periods.  Total  water  re- 
charged to  the  aquifer  during  the  120  days  was 
150.3  million  gallons.  About  24.4  million  gallons  of 
water  discharged  from  the  aquifer  to  the  river 
during  the  120-day  recharge  period  and  about  30 
million  gallons  discharged  from  the  aquifer  to  the 
river  during  three  30-day  recovery  periods,  both  as 
a  result  of  the  artificial  recharge,  therefore,  a  total 
of  54.4  million  gallons  or  36  percent  of  the  150.3 
million  gallons  that  was  artificially  recharged  from 
the  aquifer  to  the  river.  (USGS) 
W86-02870 


GROUND-WATER  RESOURCES  OF  THE  MAT- 
TAPOISETT  RD7ER  AQUIFER,  PLYMOUTH 
COUNTY,  MASSACHUSETTS:  SUMMARY 
FOR  WATER-RESOURCE  MANAGERS, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

V.  de  Lima,  and  J.  C.  Olimpio. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4023,  1984.  43  p,  17  fig,  5  tab,  22 
ref. 

Descriptors:  "Glacial  aquifers,  "Groundwater 
models,  "Wells,  "Streamflow,  "Water  table, 
"Water  level  fluctuations,  "Municipal  pumping, 
Ground-water  movement,  Streambed  infiltration, 
Hydrologic  cycle,  Basic  hydrology,  "Groundwat- 
er resources,  Plymouth  County,  "Massachusetts, 
Simulation  analysis,  "Surface-groundwater  rela- 
tionships. 

Proposed  increases  in  municipal  pumpage  in  the 
Mattapoisett  River  valley  will  triple  ground-water 
withdrawals  in  the  next  two  decades.  Because  of 
State  and  local  concern  about  the  long-term  effects 
of  these  withdrawals  on  ground-water  levels  and 
streamflow,  a  digital  ground-water-flow  model 
was  developed  to  assist  water-resource  manage- 
ment. Ten  development  scenarios  representing  ex- 
isting and  proposed  withdrawals  were  simulated 
using  drought  conditions.  Under  conditions  simu- 
lating 1965,  the  driest  year  of  record,  predicted 
water  levels  in  the  aquifer  are  as  much  as  9  feet 
lower  than  average.  Under  severely  dry  condi- 
tions, simulating  only  enough  recharge  to  keep  the 
river  flowing  with  no  pumping,  the  predicted 
water  levels  are  as  much  as  19  feet  lower  than 
average.  During  the  greatest  pumping  demands, 
the  predicted  drawdown  in  five  wells  could  cause 


well  failure.  Simulated  pumping  demands  in  six 
scenarios  use  all  available  ground-water  discharge. 
Under  severely  dry  conditions,  it  is  predicted  that 
the  downstream  half  of  the  river  will  stop  flowing 
under  most  pumping  plans.  (USGS) 
W86-02874 


GROUND-WATER  CONDITIONS  AND  SHAL- 
LOW TEST-WELL  INFORMATION  IN  THE 
EASTERN  HALF  OF  MERCED  COUNTY, 
CALIFORNIA,  1977-82, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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EXAMPLE  CALCULATIONS  OF  POSSIBLE 
GROUND- WATER  INFLOW  TO  MINE  PITS  AT 
THE  WEST  DECKER,  EAST  DECKER,  AND 
PROPOSED  NORTH  DECKER  MINES, 
SOUTHEASTERN  MONTANA, 
Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

R.  E.  Davis. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4199,  1984.  31  p,  7  fig,  6  ref. 

Descriptors:  "Groundwater,  "Influent  seepage, 
"Strip  mines,  Mine  drainage,  Surface-groundwater 
relationships,  Decker  coal-mining  area,  "Montana, 
Tongue  River  Reservoir. 

Proposed  plans  to  raise  the  spillway  of  the  Tongue 
River  Dam,  Montana,  14  feet  would  result  in  an 
increase  in  the  reservoir  stage,  which  will  affect 
the  amount  of  ground-water  inflow  from  the  reser- 
voir to  existing  and  proposed  surface  coal  mine  pits 
near  Tongue  River  Reservoir.  Example  calcula- 
tions are  based  on  flow  from  the  reservoir  to  the 
mine  pits  through  areas  approximately  perpendicu- 
lar to  the  long  axis  of  the  reservoir.  The  planned 
increase  in  the  stage  of  the  reservoir  will  result  in 
an  increase  of  inflow  to  the  mine  pits  in  most  areas. 
The  increases  will  be  greatest  where  the  mine  pits 
are  near  the  reservoir  and  separated  from  the  reser- 
voir solely  by  aquifer  zones  of  relatively  large 
hydraulic  conduct  vity.  However,  the  inflow  de- 
termined from  the  calculations  is  subject  to  a  large 
degree  of  error,  owing  to  the  simplified  method  of 
calculation  and  the  assumptions  used.  (USGS) 
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MAPS  SHOWING  GROUND-WATER  UNITS 
AND  WITHDRAWAL,  BASIN  AND  RANGE 
PROVINCE,  NEW  MEXICO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-02889 


MAPS  SHOWING  GROUND-WATER  UNITS 
AND  NUMBER  OF  LARGE-CAPACITY 
WELLS,  BASIN  AND  RANGE  PROVINCE, 
OREGON, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-02890 


MAPS  SHOWING  GROUND-WATER  LEVELS, 
SPRINGS,  AND  DEPTH  TO  GROUND  WATER, 
BASIN  AND  RANGE  PROVINCE,   OREGON, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-02891 


MAPS  SHOWING  OUTCROPS  OF  BASALTIC 
ROCKS  OF  EARLY  QUARTERNARY  AND 
TERTIARY  AGES,  BASIN  AND  RANGE  PROV- 
INCE, NEVADA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-02892 


HYDROGEOLOGY  OF  THE  CLIFTON  PARK 
AREA,  SARATOGA  COUNTY,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-02894 


RESULTS  OF  GEOHYDROLOGIC  TEST 
DRILLING  IN  THE  EASTERN  SNAKE  RD7ER 
PLAIN,  GOODING  COUNTY,  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02896 


AQUIFER  TESTS  IN  WEST-CENTRAL  FLORI- 
DA, 1952-76, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02899 


EFFECTS  OF  FRACTURING  ON  WELL 
YIELDS  IN  THE  COALFIELD  AREAS  OF 
WISE  AND  DICKENSEN  COUNTIES,  SOUTH- 
WESTERN VIRGINIA, 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02900 


GROUND  WATER  IN  THE  DICKSON  AREA 
OF  THE  WESTERN  HIGHLAND  RIM  OF  TEN- 
NESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02901 


GROUND-WATER  WITHDRAWALS  FROM 
THE  COASTAL  PLAIN  OF  NEW  JERSEY,  1956- 
1980, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

E.  F.  Vowinkel. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-226, 
1984.  32  p,  8  fig,  3  tab,  38  ref. 

Descriptors:  "Groundwater,  "Withdrawal,  Coastal 
Plain,  New  Jersey,  Aquifers,  "Water  use,  Wells, 
"Atlantic  coastal  plain,  "New  Jersey,  Potomac- 
Raritan-Magothy  aquifer  system,  Atlantic  City 
800-foot  sand,  Englishtown  aquifer,  Kirkwood-Co- 
hansey  aquifer  system. 

Withdrawals  and  site  data  for  wells  with  a  pump 
capacity  of  100,000  gallons  per  day  or  greater  in 
the  Coastal  Plain  of  New  Jersey  are  stored  in 
computer  files  for  1956-80.  The  data  are  aggregat- 
ed by  computer  into  tables,  graphs  and  maps  to 
show  the  distribution  of  ground-water  withdraw- 
als. Withdrawals  are  reported  by  type  of  use  and 
aquifer  for  each  county  in  the  Coastal  Plain. 
Public-supply  wells  withdraw  the  largest  quantity 
of  ground  water  in  the  Coastal  Plain,  followed  by 
industrial  and  agricultural  wells.  In  1980  public- 
supply  withdrawals  were  about  280  million  gallons 
per  day;  the  maximum  monthly  rate  was  about  355 
million  gallons  per  day  in  July,  and  the  lowest  was 
about  215  million  gallons  per  day  in  February. 
Average  industrial  withdrawals  were  about  65  mil- 
lion gallons  per  day.  Ground-water  withdrawals 
used  for  agriculture  vary  significantly  during  the 
year.  In  1980,  about  75  percent  of  the  agricultural 
withdrawals  occurred  from  June  through  Septem- 
ber. Several  aquifers  are  used  as  sources  of  water 
supply  in  the  Coastal  Plain.  Five  regional  aquifers 
are  the  major  sources  of  water  for  public-supply, 
industrial,  or  agricultural  use.  In  decreasing  order 
of  withdrawals  in  1980,  in  million  gallons  per  day, 
they  are:  The  Potomac-Raritan-Magothy  aquifer 
system,  243;  Kirkwood-Cohansey  aquifer  system, 
70;  Atlantic  City  800-foot  sand,  21;  Englishtown 
aquifer,  12;  and  the  Wenonah-Mount  Laurel  aqui- 
fer system,  5.  (USGS) 
W86-02911 


Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4B — Groundwater  Management 


GROUND-WATER  WITHDRAWALS  AND 
CHANGES  IN  THE  WATER  LEVELS  IN  THE 
HOUSTON  DISTRICT,  TEXAS,  1975-79, 

Geological    Survey,    Houston,    TX.    Water    Re- 
sources Div. 
R.  K.  Gabrysch. 

Available  from:  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  Texas  Department  of  Water 
Resources  Report  286,  1984.  42  p,  22  fig,  4  tab,  25 
ref. 

Descriptors:  'Groundwater,  Aquifer  characteris- 
tics, Aquifers,  Land-surface  subsidence,  Saline 
water  intrusion,  Water  supply,  Water-level  fluctua- 
tions, Groundwater  pumping,  'Chicot  aquifer, 
Evangeline  aquifer,  Harris  County,  'Texas,  Gal- 
veston County,  'Withdrawals. 

During  1975-79,  total  withdrawals  of  ground  water 
in  the  Houston  district  decreased  by  9.7  percent. 
This  percentage  represents  a  decrease  from  505 
million  gallons  per  day  during  1975,  to  456  million 
gallons  per  day  during  1979.  The  decrease  resulted 
from  an  increased  use  of  surface  water  that  became 
available  from  Lake  Livingston  on  the  Trinity 
River  during  late  1976.  During  1975-79,  withdraw- 
als of  ground  water  decreased  in  the  Pasadena, 
Katy,  Baytown-La-Porte,  Johnson  Space  Center, 
Texas  City,  and  Alta  Loma  areas  but  increased  in 
the  Houston  area.  The  decrease  in  withdrawals  in 
the  Kata  area  resulted  partly  from  a  small  decrease 
in  the  acreage  of  rice  planted,  but  mostly  from  a 
decrease  in  water  needed  for  irrigation  during 
1979.  The  withdrawal  of  ground  water  increased 
in  the  Houston  area  because  of  the  increase  in 
population.  The  maximum  rise  of  water  levels  in 
wells  completed  in  the  Chicot  aquifer  was  110  feet 
and  for  those  completed  in  the  Evangeline  aquifer 
it  was  150  feet.  The  maximum  decline  of  water 
levels  in  wells  completed  in  the  Chicot  aquifer  was 
60  feet;  and  for  those  completed  in  the  Evangeline 
aquifer  it  was  70  feet.  (USGS) 
W86-02918 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


OPERATION  OF  DETENTION  FACILITIES 
FOR  URBAN  STREAM  QUALITY  ENHANCE- 
MENT, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5G. 
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WETLANDS  FOREST  COMMUNITIES  AS  IN- 
DICATORS OF  FLOODING  POTENTIAL  IN 
BACKWATER  AREAS  OF  RIVER  BOTTOM- 
LANDS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 
Microbiology. 
E.  E.  Dale. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211746/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville,  Project  Completion  report,  Pub.  No. 
106,  Sept.  1984.  84  p,  3  fig,  37  tab.  USGS  G-829- 
08. 

Descriptors:  'Bottomland  hardwoods,  'Flooding, 
'Forests,  Wetlands,  Arkansas  flooding  potential, 
Flood  forecasting,  Flood  plains. 

A  phytosociological  study  was  made  of  forest 
types  that  occur  in  backwater  and  river  bottom- 
lands of  the  Gulf  Coastal  Plain,  Arkansas  Valley, 
and  Mississippi  Delta  Regions  of  Arkansas. 
Twenty  different  forest  types  dominated  principal- 
ly by  a  single  species  were  identified  and  de- 
scribed. Their  occurrence  was  then  correlated 
with  flooding  conditions  in  their  habitats  and  the 
types  were  arranged  along  decreasing  moisture 
gradients.  Those  forest  types  tolerant  of  flooding 
or  saturated  soils  between  three  months  to  a  year 
or  more  are  Taxodium  distichum,  Nyssa  aquatica, 
Cephalanthus  occidentalis,  Salix  nigra,  and  Planera 
aquatica  types.  Those  tolerant  from  one  to  three 
months  are  Forestiera  acuminata,  Carva  aquatica, 


Quercus  lyrata,  and  Fraxinum  pennsylvanica. 
Those  tolerant  between  one  month  and  two  weeks 
are  Populus  deltoides,  Celtis  laeigata,  Ulmus  ameri- 
cana,  Acer  negundo,  Carya  illinoensis,  Quercus 
nutallii,  Liquidambar  styraciflua,  Quercus  phellos, 
Quercus  nigra,  Carya  ovata  and  Quercus  falcata 
var.  pagodaefolis.  It  is  concluded  that  forests  of  the 
study  area  are  similar  in  vegetation  composition  to 
those  of  wetlands  in  Mississippi  and  Louisiana  and 
that  the  same  types  occupy  comparable  habitats. 
Principal  differences  are  that  comparable  wetland 
types  in  Arkansas  usually  cover  less  area  and  tend 
to  support  more  species  characteristics  of  drier 
habitats. 
W86-02445 


BIOHYDROLOGY  OF  MOUNTAIN  FLUVIAL 
SYSTEMS:  THE  YELLOWSTONE  (PARTS  I 
AND  II), 

Montana  Univ.,  Missoula. 

For   primary   bibliographic   entry   see   Field   6G. 

W86-02452 


EFFECT  OF  SALTWATER  INTRUSION  ON 
SOIL  ERODIBILITY  OF  ALABAMA  MARSH- 
LAND, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2L. 
W86-02552 


HYDROLOGIC  AND  WATER  QUALITY  IM- 
PACTS OF  PEAT  MINING  IN  NORTH  CARO- 
LINA, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Forestry. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-02696 


SOME  HYDROLOGIC  ASPECTS  OF  PRO- 
POSED COAL  MINING  IN  THE  NORTH  FORK 
OF  THE  FLATHEAD  RIVER  HEADWATERS 
AREA,  NORTHWEST  MONTANA  AND  SOUTH 
EAST  BRITISH  COLUMBIA, 
Montana  Bureau  of  Mines  and  Geology,  Butte. 
R.  A.  Nobel,  W.  A.  Van  Voast,  and  J.  L. 
Sonderagger. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-101268/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Montana  Water  Resources  Research  Center, 
Bozeman,  Report  No.  146,  December,  1984.  26  p,  5 
fig,  4  tab,  24  ref.  USGS  G-853-05.  14-08-0001-G- 
853. 

Descriptors:  'Coal  mines,  Strip  mine  waste, 
Groundwater,  Surface  water,  Water  quality,  'Acid 
mine  water,  'Leachate,  Trace  elements,  'Flathead 
River,  'British  Columbia,  'Montana. 

The  proposed  Cabin  Creek  coal  mine  in  Canada, 
just  north  of  the  Montana-British  Columbia  border, 
has  caused  considerable  concern  in  Montana  be- 
cause of  its  potential  impact  on  the  North  Fork  of 
the  Flathead  River.  The  objective  of  this  project 
was  to  assess  the  impact  of  mining  activity  at  the 
Cabin  Creek  site  on  water  quality  in  the  Flathead 
River.  The  results  of  the  project  indicate  that  acid 
mine  drainage  from  the  Cabin  Creek  mine  should 
not  be  a  problem.  Analysis  of  the  coal  samples 
indicated  that  the  acid-neutralizing  potential  ex- 
ceeded the  acid  producing  potential.  Mineraliza- 
tion of  waters  entering  the  North  Fork  could  result 
in  some  degradation  of  water  quality,  as  could 
sediment  from  soil  disturbances.  The  extent  of 
degradation  will  depend  on  mining  practices  and 
on  the  location  of  retention  facilities  for  water  and 
other  residual  materials  extracted  from  the  mine. 
W86-02707 


BACKGROUND  HYDROLOGIC  INFORMA- 
TION IN  POTENTIAL  LIGNITE  MINING 
AREAS  IN  NORTH-CENTRAL  MISSISSIPPI, 
AUGUST  1984, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

S.  J.  Kalkhoff. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-327, 


1985.  18  p,  5  fig,  3  tab,  8  ref. 

Descriptors:  'Lignite,  'Water  quality,  'Surface 
water,  Bottom  sediments,  Suspended  sediments, 
•Coal  mining  effects,  'Mississippi,  Wilcox  aquifer, 
Calhoun  County,  Lafayette  County,  Yalobusha 
County. 

The  U.S.  Geological  Survey,  in  cooperation  with 
the  Mississippi  Department  of  Natural  Resources, 
Bureau  of  Geology,  is  conducting  a  hydrologic 
data  collection  program  in  potential  lignite-pro- 
ducing areas  in  Mississippi.  During  the  last  two 
weeks  of  August  1984,  hydrologic  data  were  col- 
lected at  15  stream  sites  that  drain  potential  lignite 
mining  areas  in  Lafayette,  Calhoun,  and  Yalobusha 
Counties.  Main  channel  widths  ranged  from  ap- 
proximately 60  feet  at  three  streams  (Coon  Creek 
near  Toccopula,  Muckaloon  Creek  near  Tula,  and 
Hurricane  Creek  near  Velma)  to  approximately 
120  feet  at  two  streams  (Potlockney  Creek  near 
Tula,  and  Savannah  Creek  near  Bruce).  Maximum 
water  depths  ranged  from  less  than  1 .0  foot  at  most 
streams  to  over  5.0  feet  at  sites  on  Potlockney 
Creek  near  Tula  and  McGill  Creek  near  Sarepta. 
Stream  discharge  ranged  from  0.32  cubic  feet  per 
second  in  Persimmon  Creek  near  Bruce  to  18.5 
cubic  feet  per  second  in  Puskus  Creek  near  Etta. 
The  specific  conductance  of  stream  water  ranged 
from  25  to  160  microsiemens  and  dissolved  solids 
concentrations  ranged  from  22  to  91  mg/L  (milli- 
grams per  liter).  Most  major  ion  concentrations 
were  less  than  10  mg/L  with  the  exception  of 
calcium  (11  mg/L),  sodium  (12  mg/L)  and  sulfate 
(18  mg/L)  in  the  water  of  Persimmon  Creek  near 
Bruce.  Dissolved  oxygen  concentrations  were 
greater  than  5.0  mg/L  at  all  but  one  site.  Turbidity 
values  were  generally  less  than  50  units.  Nitrate 
plus  nitrite  concentrations  were  equal  to  or  less 
than  0.10  mg/L  in  all  streams  except  in  Potlockney 
Creek  near  Tula  where  the  concentration  was  0. 1 1 
mg/L.  Copper  and  selenium  concentrations  in  the 
water  at  all  sampling  sites  ranged  from  below  the 
detection  limits  (1  microgram/g)  to  4  micrograms/ 
g  (micrograms  per  gram)  and  mercury  concentra- 
tions in  bottom  material  samples  ranged  from  less 
than  0.01  microgram/g  to  0.15  microgram/g. 
(USGS) 
W86-02761 


GROUND-WATER  SYSTEM  AND  POSSIBLE 
EFFECTS  OF  UNDERGROUND  COAL 
MINING  IN  THE  TRAIL  MOUNTAIN  AREA, 
CENTRAL  UTAH, 

Geological   Survey,   Salt  Lake  City,  UT.   Water 
Resources  Div. 
G.  C.  Lines. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Supply  Paper 
2259,  1985.  32  p,  23  fig,  7  tab,  14  ref. 

Descriptors:  'Groundwater,  'Dewatering,  'Land 
subsidence,  'Coal  mines,  'Mine  water,  Unconfined 
water,  Confined  water,  Perched  water,  Hydraulic 
conductivity,  Springs,  'Utah,  Drawdown,  Water 
quality,  Aquifer  characteristics,  Coal-mine  subsid- 
ence, 'Wasatch  Plateau  coal  field. 

Spring  and  well-test  data  indicate  that  ground 
water  occurs  in  several  aquifers  in  the  Trail  Moun- 
tain area.  The  coal-bearing  Start  Point-Blackhawk 
aquifer  is  regional  in  nature  and  is  the  source  of 
most  water  in  underground  mines  in  the  Wasatch 
Plateau  coal  field.  In  the  Trail  Mountain  area,  the 
Star  Point-Blackhawk  aquifer  is  overlain  by  one  or 
more  perched  aquifers.  Future  underground  coal 
mines  will  require  dewatering  when  they  penetrate 
the  Star  Point-Blackhawk  aquifer.  A  finite-differ- 
ence, three-dimensional  computer  model  was  used 
to  make  order-of-magnitude  estimates  of  hypothet- 
ical mine  inflows  and  drawdowns  of  potentiome- 
tric  surfaces  for  various  aquifer  properties,  premin- 
ing  hydraulic  gradients,  mine  lengths  and  widths, 
and  lengths  of  time.  The  computer  simulations 
indicate  that  mine  inflows  could  be  several  hun- 
dred gallons  per  minute  and  that  potentiometric 
surfaces  of  the  dewatered  aquifer  could  be  drawn 
down  several  hundred  feet.  Because  the  Star  Point- 
Blackhawk  aquifer  is  separated  from  overlying 
perched  aquifers  by  an  unsaturated  zone,  mine 
dewatering  alone  will  not  affect  perched  aquifers. 
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Mine  dewatering  will  not  significantly  change 
water  quality  in  the  Star  Point-Blackhawk  aquifer. 
The  effects  of  coal-mine  subsidence  on  the  ground- 
water system  cannot  be  quantified.  Subsidence 
fractures  could  extend  from  the  roof  of  an  under- 
ground mine  into  a  perched  aquifer  several  hun- 
dred feet  above.  Such  fractures  would  increase 
downward  percolation  of  water  through  the 
perching  bed,  and  spring  discharges  from  the 
perched  aquifer  could  decrease.  Also,  flow 
through  subsidence  fractures  could  increase  re- 
charge to  the  Star  Point-Blackhawk  aquifer  and 
increase  inflow  to  underground  mines.  (USGS) 
W86-02765 


STATISTICAL  APPROACH  TO  EVALUATING 
THE  RELATION  OF  COAL  MINING,  LAND 
RECLAMATION,  AND  SURFACE-WATER 
QUALITY  IN  OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

J.  Hren,  K.  S.  Wilson,  and  D.  R.  Helsel. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4117,  1984.  36  p,  9  fig,  13  tab,  13 
ref. 

Descriptors:  'Water  quality,  'Statistical  analysis, 
•Coal  mines,  'Land  reclamation,  Analysis  of  vari- 
ance, Regression  analysis,  Correlation  analysis, 
Discriminant  function  analysis,  *Ohio. 

Base-flow  data  from  779  sites  in  Ohio's  coal  region 
were  analyzed  statistically  to  relate  land  use  to 
selected  water-quality  characteristics.  Sites  were 
classified  into  five  categories:  unmined  (100  per- 
cent unmined  land),  abandoned  (50  percent  or 
more  abandoned  surface  mines),  reclaimed  (50  per- 
cent or  more  reclaimed  surface  mines),  deep-mined 
(50  percent  or  more  underground  mines),  and 
mixed  (all  others).  Specific  conductance,  pH,  alka- 
linity, acidity,  sulfate,  dissolved  iron,  total  iron, 
and  total  manganese  in  streams  draining  basins  in 
the  coal  region  were  the  eight  characteristics  se- 
lected for  analysis.  (USGS) 
W86-02775 


RUNOFF  AND  CHEMICAL  LOADING  IN 
SMALL  WATERSHEDS  IN  THE  TWIN  CITIES 
METROPOLITAN  AREA,  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02794 


QUALITY  OF  GROUND  WATER  IN  MONITOR 
AND  WILLIAMS  TOWNSHIPS,  BAY  COUNTY, 
MICHIGAN, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-02798 


U.S.  GEOLOGICAL  SURVEY  URBAN-STORM- 
WATER  DATA  BASE  FOR  22  METROPOLI- 
TAN AREAS  THROUGHOUT  THE  UNITED 
STATES, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

N.  E.  Driver,  M.  H.  Mustard,  R.  B.  Rhinesmith, 
and  R.  F.  Middelburg. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-337, 
1985.  219  p,  1  fig,  102  tab,  58  ref. 

Descriptors:  Water  quality,  'Data  bases,  "Urban 
runoff,  *Urban  storm  runoff,  "Urban  hydrology, 
Anchorage,  Alaska,  Fresno,  California,  Denver, 
Colorado,  Miami,  Florida,  Tampa,  Honolulu, 
Hawaii,  Glen  Ellyn,  Illinois,  Baltimore,  Maryland, 
St.  Paul,  Minnesota,  Kansas  City,  Missouri,  Albu- 
querque, New  Mexico,  Long  Island,  New  York, 
Rochester,  Durham,  North  Carolina,  Columbus, 
Ohio,  Portland,  Oregon,  Rapid  City,  South 
Dakota,  Austin,  Texas,  Houston,  Salt  Lake  City, 
Utah,  Bellevue,  Washington,  Milwaukee,  Wiscon- 


The  U.S.  Geological  Survey  has  been  collecting 
urban  rainfall,  runoff,  and  water-quality  data  na- 


tionally for  several  decades.  These  data  have  been 
stored  in  many  data  bases  and  locations.  A  collec- 
tive urban-stormwater  data  base  has  now  been 
assembled  on  magnetic  tape  and  contains  data  from 
the  U.S.  Geological  Survey's  urban-stormwater 
program,  that  includes  data  from  the  Nationwide 
Urban  Runoff  Program.  Stations  having  simultane- 
ous rainfall,  runoff,  and  water-quality  data  were 
selected  for  the  data  base.  Rigorous  quality-assur- 
ance procedures  were  followed  to  ensure  that  the 
data  were  of  good  quality.  The  resultant  data  base 
contains  information  for  723  storms  from  99  sta- 
tions in  22  metropolitan  areas  throughout  the 
United  States.  Data  for  five  or  more  storms  are 
available  for  about  two-thirds  of  the  stations.  This 
data  base  is  available  to  the  public  in  standardized 
format  on  magnetic  tape.  This  publication  explains 
the  content  and  format  of  the  tape.  (USGS) 
W86-02808 


DATA  COLLECTED  BY  THE  U.S.  GEOLOGI- 
CAL SURVEY  DURING  A  STUDY  OF  URBAN 
RUNOFF     IN     BELLEVUE,     WASHINGTON, 

1979-82, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

J.  C.  Ebbert,  J.  E.  Poole,  and  K.  L.  Payne. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-064, 
1985.  255  p,  8  fig,  3  pi,  33  tab,  9  ref. 

Descriptors:  "Urban  runoff,  Detention  reservoirs, 
"Water  quality,  Precipitation,  Discharge  measure- 
ment, Chemical  analysis,  Physical  properties, 
"Water  pollution  sources,  "Washington. 

From  October  1979  through  January  1982  the  U.S. 
Geological  Survey  conducted  an  urban-runoff 
study  in  Bellevue,  Washington.  The  study,  done  in 
cooperation  with  the  City  of  Bellevue,  was  part  of 
the  U.S.  Environmental  Protection  Agency's  Na- 
tional Urban  Runoff  program.  The  objectives  of 
the  study  were  to  (1)  establish  a  consistent  and 
accessible  data  base  for  typical  urban  watersheds; 
(2)  determine  the  magnitude  and  frequency  of 
storm-runoff  loads  of  water-quality  constituents 
from  three  catchments  in  the  city;  (3)  develop 
methods  for  estimating  storm  and  annual  loads  of 
water-quality  constituents  from  unsampled  catch- 
ments in  the  study  area;  and  (4)  test  the  effective- 
ness of  storm-water-quality  management  alterna- 
tives, such  as  street  sweeping  and  detention  stor- 
age, for  the  attenuation  of  constituent  loads  carried 
in  storm  runoff.  This  report  presents  data  collected 
during  the  study  period.  Data  include  rainfall  and 
runoff  amounts,  physical  characteristics  of  the 
catchments,  the  chemical  quality  of  storm  runoff 
and  in  wet-  and  dry-atmospheric  deposition,  con- 
stituent loads  in  storm  runoff  and  in  wet-  and  dry- 
atmospheric  deposition,  and  storm  characteristics 
data,  such  as  rainfall  and  runoff  volumes.  (USGS) 
W86-02811 


ANALYSIS  OF  URBAN  RUNOFF  DATA  AND 
EFFECTS  ON  THE  SOUTH  PLATTE  RIVER, 
DENVER  METROPOLITAN  AREA,  COLORA- 
DO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-02813 


RUNOFF  AND  WATER  QUALITY  CHARAC- 
TERISTICS OF  SURFACE-MINED  LANDS  IN 
ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

T.  P.  Brabets. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4265,  1983.  78  p,  30  fig,  14  tab, 
20  ref. 

Descriptors:  "Flow  characteristics,  "Streamflow, 
"Illinois,  Surface  water,  Water  quality,  "Flood 
peak,  "Flow  duration,  Variability,  Data  collection, 
Storm  runoff,  Coal  mining,  Climatic  data,  Specific 
conductivity,  Sulfates,  Calcium,  Suspended  sedi- 
ments, Aluminum,  Iron,  Magnesium,  Zinc,  Trace 
metals,  Fulton  County,  St.  Clair  County,  William- 
son County,  "Surface  mining. 


Seven  watersheds-three  in  western  Illinois  (Fulton 
County),  two  in  south-western  Illinois  (St.  Clair 
County),  and  two  in  southern  Illinois  (Williamson 
County)-were  selected  to  assess  the  effect  of  sur- 
face mining  on  the  quality  and  quantity  of  surface 
runoff.  Each  area  had  one  site  draining  an  unmined 
basin  and  a  nearby  site(s)  draining  a  partly  surface- 
mined  basin.  Flow-duration  curves  for  streams 
draining  surface-mined  land  had  lower  variability 
than  those  from  unmined  land.  By  adjusting  an 
index  of  variability  according  to  the  percentage  of 
surface-mined  land  in  a  basin,  present  techniques 
can  be  used  to  develop  synthetic  flow-duration 
curves.  Surface  mining  changes  basin  characteris- 
tics so  that  peak  flows  decrease  and  low  flows 
increase.  Regression  equations  were  developed  re- 
lating storm  runoff  volume  and  peak  discharge  to 
basin  characteristics  and  climatological  data.  Con- 
centrations of  dissolved  solids,  sulfate,  and  calcium 
were  higher  in  streams  draining  extensively  mined 
areas.  Different  mining  areas  of  Illinois  yield  re- 
gional differences  in  concentrations  of  these  sub- 
stances. Surface-mined  basins  had  lower  suspend- 
ed-sediment yields  than  unmined  basins.  (USGS) 
W86-02826 


POTENTIAL  EFFECTS  OF  SURFACE  COAL 
MINING  ON  THE  HYDROLOGY  OF  THE 
WEST  OTTER  AREA,  ASHLAND  AND 
BIRNEY-BROADUS  COAL  FIELDS,  SOUTH- 
EASTERN MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

N.  E.  McClymonds. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4087,  1984.  Ill  p,  16  fig,  10  tab, 
33  ref. 

Descriptors:  Hydrology,  Coal,  Streamflow, 
Groundwater  reservoirs,  "Coal  mining,  Sandstone, 
Alluvium,  Aquifers,  Water  quality,  Otter  Creek, 
Ashland  coal  field,  Birney-Broadus  coal  field, 
"Montana,  "Groundwater,  "Surface  mining. 

Shallow  aquifers  exist  primarily  within  the  Tongue 
River  Member  of  the  Paleocene  Fort  Union  For- 
mation and  within  valley  alluvium.  Sandstone  beds 
are  the  principal  aquifers  for  domestic  supply  and 
livestock  watering,  with  the  Knobloch  coal  bed 
being  a  secondary  source  of  supply.  Surface-water 
resources  consist  principally  of  perennial  flow  in 
Otter  Creek  and  intermittent  flow  in  eight  small 
drainage  basins.  The  small  streams  are  generally 
dry  at  their  mouth,  except  after  intense  rainfall  or 
sudden  snowmelt.  Otter  Creek  is  used  for  livestock 
watering  and,  during  spring  floods,  for  irrigating 
alfalfa  fields.  The  water  supplied  by  wells  general- 
ly is  a  sodium  bicarbonate  type.  Dissolved-solids 
concentrations  of  water  samples  ranged  from  480 
to  3,460  milligrams  per  liter  in  sandstone  beds  and 
from  910  to  6,260  milligrams  per  liter  in  the  Knob- 
loch coal  bed.  Water  in  Otter  Creek  contains  prin- 
cipally sodium,  magnesium,  and  sulfate  ions.  The 
dissolved-solids  concentration  ranged  from  2,050 
to  2,950  milligrams  per  liter.  Mining  of  the  Knob- 
loch coal  bed  would  remove  three  private  wells 
and  adversely  affect  the  yield  of  two  other  wells. 
After  mining,  water  in  the  alluvium  of  Otter  Creek 
might  show  long-term  degradation  in  water  quality 
as  a  result  of  waters  leaching  the  soluble  salts  from 
the  spoils  material  used  to  backfill  the  mine  pits. 
Although  mining  would  alter  the  existing  hydro- 
logic  systems  and  remove  several  shallow  wells, 
alternative  ground-water  supplies  are  available 
from  deeper  aquifers  that  could  be  developed  to 
replace  those  lost  by  mining.  (USGS) 
W86-02827 
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GROUND-WATER  RESOURCES  AND  POTEN- 
TIAL HYDROLOGIC  EFFECTS  OF  SURFACE 
COAL  MINING  EN  THE  NORTHERN 
POWDER  RIVER  BASIN,  SOUTHEASTERN 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

S.  E.  Slagle,  B.  D.  Lewis,  and  R.  W.  Lee. 
Available  from  Dist  Branch,  USGS  604  S.  Pickett 
St  Alexandria,  VA  22304.   USGS  Water-Supply 
Paper  2239,   1985.   34  p,   14  fig,  7  tab,   114  ref. 
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Descriptors:  'Groundwater  resources,  Surface 
waters,  'Water  quality,  Strip  mines,  Powder  River 
Basin,  Shallow  groundwater,  Fort  Union  Forma- 
tion, 'Coal  mining  effects,  'Montana,  'Water  pol- 
lution sources. 

The  shallow  ground-water  system  in  the  northern 
Powder  River  Basin,  Montana  consists  of  Upper 
Cretaceous  to  Holocene  sedimentary  rocks  of  the 
Fox  Hills,  Sandstone,  Hell  Creek,  Fort  Union,  and 
Wasatch  Formations,  terrace  deposits,  and  alluvi- 
um. Groundwater  in  the  system  has  both  localized 
and  regional  flow  patterns.  Most  water  in  the 
shallow  aquifers  does  not  meet  standards  estab- 
lished by  the  U.S.  Environmental  Protection 
Agency  for  public  supply.  Average  dissolved- 
solids  concentration  is  2,100  mg/L  for  water  at 
depths  of  less  than  200  feet  and  1,400  mg/L  for 
water  at  depths  between  200  and  1,200  feet.  Effects 
of  surface  mining  on  the  water  resources  in  the 
northern  Powder  River  Basin  are  largely  depend- 
ent on  the  stratigraphic  location  of  the  mine  cut. 
Where  the  cut  lies  above  the  water-yielding  zone 
the  effects  will  be  minimal.  Where  the  mine  cut 
intersects  a  water-yielding  zone,  effects  on  water 
levels  and  flow  patterns  locally  can  be  significant, 
but  they  will  return  to  approximate  premining 
conditions  after  mining  ceases.  Mineralization  of 
ground  water  near  former  mines  may  occur  locally 
owing  to  the  exposure  of  fresh  mineral  surfaces  in 
the  spoils.  Regional  effects  will  probably  be  small 
because  of  the  limited  areal  extent  of  ground-water 
flow  systems  where  mining  can  occur.  Results  of 
digital  models  are  presented  to  illustrate  the  effects 
of  varying  hydraulic  properties  on  water-level 
changes  resulting  from  mine  dewatering.  During 
October  1,  1979  -  August  31,  1980,  the  discharge- 
weighted  average  concentrations  of  dissolved 
solids  was  195  milligrams  per  liter  in  the  combined 
inflow  to  the  reservoir.  The  smaller  concentration 
in  the  outflow  was  due  primarily  to  precipitation 
of  calcium  carbonate  in  the  reservoir-about  80 
percent  of  the  decrease  can  be  accounted  for 
through  loss  as  calcium  carbonate.  (USGS) 
W86-02841 


SYNTHESIZED  FLOOD  FREQUENCY  OF 
URBAN  STREAMS  IN  ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

D.  A.  Olin,  and  R.  H.  Bingham. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  82-683,  1982.  23  p,  13  fig,  3  tab,  19 
ref. 

Descriptors:  Urbanization,  'Urban  runoff,  'Flood- 
ing, 'Frequency  analysis,  Surface  waters,  Analyti- 
cal techniques,  Parametric  hydrology,  Regression 
analysis,  Hydrology,  'Alabama,  Flood  frequency, 
'Urban  streams. 

Equations  have  been  developed  for  estimating 
future  floods  for  2-,  5-,  10-,  25-,  50-,  and  100-year 
recurrence  intervals  on  urban  streams  in  Alabama 
with  drainage  areas  of  about  0.15  to  85  square 
miles.  One  equation  for  each  recurrence  interval 
applies  statewide.  The  equations  were  derived  by 
multiple  regression  analyses  of  flood  magnitudes 
obtained  from  synthetic  discharge  data  generated 
with  a  calibrated  rainfall-runoff  model  and  basin 
characteristics.  The  regression  analyses  indicated 
that  drainage  area  size  and  percentage  of  the  basin 
occupied  by  impervious  materials  are  the  most 
significant  basin  characteristics  affecting  flood  fre- 
quency and  magnitude  of  urban  streams.  Mathe- 
matical procedures  used  to  analyze  the  observed 
and  synthetic  data  are  described.  Also  included  are 
flood-frequency  data  for  stations  used  in  the  analy- 
ses and  computations  demonstrating  application  of 
the  regression  equations  to  urban  streams  in  Ala- 
bama. (USGS) 
W86-02856 


EFFECTS  OF  SURFACE  COAL-MINE  RECLA- 
MATION ON  STREAM  QUALITY  IN  A  SMALL 
WATERSHED  NEAR  NELSONVTLLE,  SOUTH- 
EASTERN, OHIO, 

Geological   Survey,   Columbus,   OH.   Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 


W86-02867 


EFFECTS  OF  RELOCATING  STATE  ROUTE 
151  ON  THE  FLOOD  PROFILES  OF  CONOT- 
TON  CREEK  AND  ITS  TRIBUTARIES  BE- 
TWEEN BOWERSTON  AND  SCIO,  OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

W.  P.  Bartlett,  B.  E.  Krejmas,  R.  I.  Mayo,  and  S. 
W.  Wandle. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4130,  1984.  46  p,  10  fig,  3  tab,  10 
ref. 

Descriptors:  'Design  floods,  'Flood  profiles, 
Flood  recurrence  interval,  'Highway  relocation, 
Harrison  County,  'Ohio,  Conotton  Creek. 

The  Ohio  Department  of  Transportation  proposes 
to  relocate  an  8-mile  segment  of  State  Route  151 
between  Bowerston  and  Scio,  Harrison  County, 
Ohio.  About  3.1  miles  of  this  relocated  highway 
will  be  within  the  flood  plain  of  Conotton  Creek  or 
its  tributaries.  Water-surface  profiles  of  the  100- 
year  flood  before  and  after  the  highway  relocation 
are  virtually  the  same  between  Bowerston  and  the 
western  coorporation  limits  of  Scio.  Upstream 
from  that  point  to  the  upper  end  of  the  study 
reach,  the  modified  profile  would  be  about  1  foot 
lower  than  for  existing  conditions.  (USGS) 
W86-02872 


SUMMARY  OF  URBAN-RUNOFF  STUDIES  IN 
THE  DENVER  METROPOLITAN  AREA,  COL- 
ORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-02875 


HYDROLOGY  OF  A  SURFACE  COAL  MINED 
AREA   IN   RANDOLPH   COUNTY,   ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-02897 


HYDROLOGY  OF  AREA  56,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  UTAH  AND  COLORADO, 

Geological   Survey,   Salt  Lake  City,  UT.   Water 
Resources  Div. 
G.  C.  Lines. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-38,  1984.  69  p,  54  fig,  7  tab,  57 
ref. 

Descriptors:  Water  resources,  'Groundwater, 
'Surface  waters,  Water  quality,  'Coal  mines, 
'Utah,  'Colorado,  Hydrologic  data,  'Hydrologic 
impacts,  Underground  mines,  Hydrologic  studies. 

Area  56  is  one  of  20  hydrologic  areas  defined  in 
the  Northern  Great  Plains  and  Rocky  Mountain 
Coal  Provinces.  Area  56  includes  the  Wasatch 
Plateau,  Book  Cliffs,  Emery,  and  Henry  Mountains 
coal  fields  in  central  and  southeastern  Utah  and 
west-central  Colorado.  All  coal  mined  on  the  area 
during  1980,  was  recovered  by  underground 
mining  techniques,  and  was  mainly  from  the  Wa- 
satch Plateau  and  Book  Cliffs  fields.  Surface 
mining  is  possible  in  the  Emery  and  Henry  Moun- 
tains fields.  Hydrologic  impacts  related  to  coal 
mining  in  the  area  are  due  mainly  to  dewatering  of 
mines  and  land  subsidence.  Dewatering  of  coal 
mines  changes  the  flow  pattern  through  coal-bear- 
ing aquifers,  and  storage  in  aquifers  is  reduced. 
Land  subsidence  and  associated  rock  fracturing 
above  underground  mines  could  change  the  flow 
of  springs  and  locally  could  alter  surface  runoff. 
Other  impacts  of  mining  are  increases  in  stream- 
flow  and  degradation  of  surface-water  quality 
downstream  from  points  of  mine  discharge.  The 
report  provides  broad  hydrologic  information  for 
the  area,  using  a  brief  text  accompanied  with  maps, 
graphs,  and  tables  for  each  of  a  series  of  water- 
resources  related  topics.  Sources  of  additional  hy- 


drologic information  are  identified.  The  report  is 
designed  to  be  useful  to  coal-mine  operators,  con- 
sulting    engineers,     and     regulatory     authorities. 
(USGS) 
W86-02913 
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PREVENTION  OF  GULLY  FORMATION  AND 
ASSOCIATED  WATER  DEGRADATION  IN 
WEST  TENNESSEE, 

Tennessee    Water    Resources    Research    Center, 

Knoxville. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-02538 


ASSESSING  WATER-SHORTAGE  RISK  OF 
RESERVOIRS  BY  STOCHASTIC  SIMULA- 
TION, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

Y.  S.  Yu. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232940/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  September  1984.  40  p, 
1 1  fig,  1 1  tab,  5  ref.  USGS  G843-05. 

Descriptors:  'Kansas,  Reservoirs,  Water  shortage 
risk,  Water  use  options,  Conservation  practices, 
'Water  requirements,  Irrigation,  Fish  hatcheries, 
Municipal  supply,  Water  supply,  Reliability,  Firm 
yield. 

The  water-shortage  risk  of  Cedar  Bluff  Reservoir 
for  various  water-use  options  has  been  evaluated 
by  simulated  operation  of  the  reservoir.  In  the 
reservoir  operation  study,  the  present  level  month- 
ly inflows  were  used.  The  present  level  inflows  are 
equal  to  either  the  historic  monthly  inflows  sub- 
tracted by  an  estimated  depletion  due  to  well  de- 
velopment and  conservation  practices  in  place  at 
the  1980  level  or  the  synthetic  monthly  inflows 
subtracted  the  depletion.  The  synthetic  monthly 
inflow  series  is  generated  by  a  disaggregation 
model.  The  monthly  inflow  series  is  43  years  long. 
The  water  requirements  include  the  releases  for 
irrigation,  fish  hatchery  and  the  City  of  Russell. 
Various  sizes  of  irrigation  project  investigated 
6800,  3000,  2000,  1500  and  1300  acres.  For  each 
case,  the  reliability  of  the  water  supply,  the  magni- 
tude of  water  shortages  and  the  frequency  distribu- 
tion of  the  pool  level  in  the  long-term  operation 
are  determined.  The  results  show  that  the  firm 
annual  yield  of  the  reservoir  is  3600  ac-ft  or  300  ac- 
ft  per  month.  The  water  supply  is  100%  reliable 
for  irrigating  2000  acres  of  irrigated  land.  With 
additional  releases  for  fish  hatchery,  the  reliability 
of  the  water  supply  is  reduced  to  88%.  The  water 
supply  is  fully  adequate  for  irrigating  6800  acres  of 
land  in  24  years  out  of  43  years  of  operation.  The 
reliability  is  only  56%. 
W86-02639 


RIPARIAN  ZONE  SYSTEMS,  USES,  AND 
MANAGEMENT, 

Oregon  State  Univ.,  Corvallis.  Water  Resources 
Research  Inst. 

W.  D.  Honey,  R.  J.  Seidler,  and  P.  C.  Klingeman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-246742/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Water  Resources  Research  Institute,  Corval- 
lis, August  1984.  69  p,  14  fig,  30  ref.  USGS  G864- 
22.  14-08-0001-G-864. 

Descriptors:  'Riparian  land,  Riparian  systems,  'Ri- 
parian ecosystems,  'Riparian  vegetation,  'Riparian 
waters,  'Riparian  zones,  'Riparian  zone  manage- 
ment, 'Ecosystems,  'Aquatic  ecosystems,  Aquatic 
environment,  'Aquatic  habitats,  Aquatic  insects, 
Aquatic  life,  Aquatc  plants,  Stream  biota,  Aquatic 
productivity,  Management,  'Watershed  manage- 
ment, 'Range  management,  Agriculture, 
Wastewater,  'Oregon. 

A  comprehensive  overview  is  presented  of  riparian 
zone  systems,  uses  and  management.  The  presenta- 
tion is  divided  into  two  parts.  Part  I  describes  the 
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natural  features  and  processes  found  in  riparian 
zones.  Included  are  the  basic  concept  of  a  riparian 
zone,  ecosystem  organization  and  biological  proc- 
esses in  the  riparian  zone,  vegetational  systems  and 
organic  matter,  wildlife,  chemical  processes,  and 
the  fluvial  processes  which  shape  the  zone.  Part  II 
describes  major  types  of  human  uses  of  riparian 
zones  and  the  management  methods  that  have 
evolved  to  sustain  such  uses.  Included  are  forestry, 
livestock  grazing,  agriculture,  sand  and  gravel  ex- 
traction, mining,  dams  and  diversions,  transporta- 
tion, recreation,  aesthetics,  municipal  and  industrial 
requirements,  and  urban  developments.  The  con- 
cepts and  related  information  cut  across  traditional 
disciplines  so  that  the  many  facets  of  riparian  zones 
can  be  treated  as  a  unit. 
W86-02668 


RIPARIAN  SHRUBBY  VEGETATION  PRO- 
TECTION AGAINST  HERBIVORE  BROWS- 
ING, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Rangeland 
Resources. 
J.  C.  Buckhouse. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-246767/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Water  Resources  Research  Institute  Publica- 
tion WRRI-94,  Corvallis,  August  1984.  8  p,  3  fig,  1 
tab,  5  ref.  USGS  G864-04.  14-0001-08-864. 

Descriptors:  *Riparian  vegetation,  'Grazing, 
♦Vegetation  establishment,  Revegetation,  Bank 
protection,  Vegetation  regrowth,  Animal  behavior, 
Range  management. 

Vexar(R)  tubing,  nylon  mesh  netting,  and  big  game 
repellent  (BGR)  were  tested  under  field  and  'feed- 
lot'  trial  conditions  to  determine  their  effectiveness 
as  browsing  protection  devices  for  young  willows. 
It  was  found  that  under  certain  environmental 
conditions,  willow  browsing  protecting  devices 
and  treatments  may  have  some  value  against  ro- 
dents and  deer  but  that  their  long-term  protection 
value  against  cattle  may  be  slight  or  even  negative. 
Under  field  conditions,  during  1983-1984  in  the 
absence  of  domestic  livestock,  the  nylon  mesh, 
Vexar  (R)  tubes,  and  BGR  provided  some  brows- 
ing protection  some  browsing  protection  against 
beaver  and  deer.  Browsing  frequencies  were  13%, 
19%,  and  26%  respectively,  compared  to  45%  at 
controls.  Several  problems  were  encountered:  the 
nylon  mesh  matted  to  the  ground  following  peri- 
ods of  snow  and  tended  to  lie  prostrate  in  high, 
rushing  waters;  the  Vexar(R)  tubes  withstood 
snow  crushing  but  were  vulnerable  to  peak  water 
flows;  both  the  netting  and  tubes  were  highly 
visible  and  subject  of  heavy  vandalism  by  fisher- 
men, trappers,  and  recreationists;  and  the  longevity 
of  BGR  following  precipitation  is  unknown.  A 
feedlot  trial  was  conducted  during  spring  1984  to 
determine  what  protection  these  devices  might 
offer  against  livestock  browsing.  The  Vexar(R) 
tubes  were  essentially  neutral;  frequency  of  brows- 
ing (72%)  was  similar  to  the  untreated  control 
plants  (70%).  The  BGR  offered  a  moderate  degree 
of  protection  (60%  browsing  frequency).  The 
nylon  mesh  netting,  however,  attracted  the  animals 
(91  browsing  frequency). 
W86-02670 


ANNUAL  SUSPENDED-SEDIMENT  LOADS  IN 
THE  COLORADO  RIVER  NEAR  CISCO, 
UTAH,  1930-82, 

Geological   Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-02828 


SEDIMENT  CHARACTERISTICS  OF  TENNES- 
SEE STREAMS  AND  RESERVOIRS, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W86-02829 
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STREPTOCOCCI  AS  INDICATORS  OF 
SOURCE  AND  TYPE  OF  SURFACE  WATER 
CONTAMINATION, 

Vermont  Univ.,  Burlington.  Dept.  of  Microbiology 
and  Biochemistry. 
R.  E.  Sjogren. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214526/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Vermont  Water  Resources  Research  Center 
Completion  Report,  Burlington,  September,  1984. 
37  p,  5  tab,  10  fig,  26  ref.  USGS  G873-03. 

Descriptors:  *Bioindicators,  Surface  water,  Water 
quality,  *  Bacteriological  indicators,  *Streptococci, 
•Vermont. 

Environmentally  significant  streptococci  were  iso- 
lated on  a  newly  developed  medium,  and  identified 
to  species  level  using  a  rapid  biochemical  test 
screen  composed  of  tubed,  plate  and  Minitek  plate 
system.  The  numbers  of  identified  species  of  Strep- 
tococcus were  expressed  as  bars  in  a  graph  whose 
overall  appearance  constituted  a  population  profile 
or  signature.  Visual  and  statistical  analysis  of  these 
data  by  sample  sites  indicated  that  this  approach 
holds  promise  as  a  means  of  identifying  the  source 
and  type  of  microbial  pollution  entering  surface 
waters. 
W86-02456 


MERCURY  IN  PEAT  AND  ITS  DRAINAGE 
WATERS  IN  EASTERN  NORTH  CAROLINA, 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 
R.  T.  DiGiulio,  D.  W.  Evans,  and  E.  A.  Ryan. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214823, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Project  Completion  Report,  North  Carolina  Water 
Resources  Research  Institute,  Report  No.  218,  Ra- 
leigh, September,  1984.  80  p,  6  fig,  23  tab,  114  ref. 
USGS  G860-02. 

Descriptors:  *North  Carolina,  *Peat  mining, 
•Drainage  waters,  ♦Mercury,  *Water  pollution  ef- 
fects, Peat,  Clams,  Leaching,  Aquatic  environ- 
ment, Mine  drainage. 

Mercury  concentrations  were  measured  by  cold 
vapor  atomic  absorption  spectrophometry  in  sam- 
ples of  peat  and  peatland  drainage  waters  in  both 
the  western  Pamlico-Albemarle  Peninsula  and 
Croatan  National  Forest  of  eastern  North  Carolina. 
Mercury  concentrations  were  also  measured  in 
sediments,  waters,  and  the  benthic  clam,  Rangia 
cuneata,  in  the  Pungo  River  which  receives  drain- 
age from  the  former  area.  Total  Hg  concentrations 
measured  ranged  from  40  to  193  ng/g  (dry  weight) 
in  peat,  less  than  2  to  20  ng/g  dry  weight  in 
sediments,  25  to  32  ng/g  wet  weight  in  clams  and 
less  than  2  to  23  ng/L  in  water.  These  concentra- 
tions are  all  at  the  low  end  of  the  range  of  Hg 
concentrations  in  uncontaminated  aquatic  environ- 
ments which  indicates  the  absence  of  any  identifia- 
ble Hg  pollution  under  current  conditions.  The 
water  concentrations,  in  particular,  were  all  less 
than  the  current  North  Carolina  water  quality 
standard  of  50  ng/L.  Mercury  in  peat,  sediments 
and  water  was  largely  associated  with  and  strongly 
bound  to  organic  matter  which  would  restrict  its 
biological  availability  to  aquatic  organisms.  Peat- 
land  drainage  appears  to  contribute  slightly  elevat- 
ed Hg  concentrations  to  receiving  waters  but  these 
remain  low.  Mobilization  of  Hg  from  peat  to  drain- 
age waters  during  mining  would  probably  be 
minor  as  indicated  by  both  sampling  in  experimen- 
tal mining  plots  and  drainage  canals  and  simulated 
aerobic  leaching  of  peat  with  deionized  water. 
W86-02485 


RAPID  DETECTION  AND  IDENTIFICATION 
OF  BACTERIA  IN  SEWAGE  AND  NATURAL 


WATERS  BY  MEANS  OF  TIME-RESOLVED 
LASER  SPECTROSCOPIES, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Chemistry. 
W.  H.  Nelson,  and  J.  F.  Sperry. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214864/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  Rhode  Island  Water 
Resources  Research  Center,  Kingston,  September, 
1984.  12  p,  7  fig,  4  ref.  USGS  G867-02. 

Descriptors:  *Rhode  Island,  'Water  resources  re- 
search, *Pollutant  identification,  *Bacteria,  ♦Reso- 
nance Raman,  'Time-resolved  fluorescence,  Visi- 
ble, Ultra-violet  spectra,  Detection,  Identification. 

The  authors  have  excited  samples  of  chromobac- 
teria  containing  as  few  as  25  organisms  and  have 
obtained  excellent  spectra  with  488  nm  excitation. 
Thus,  they  have  shown  that  the  resonance  Raman 
method  potentially  is  a  highly  sensitive  means  of 
detecting  and  identifying  bacteria.  There  is  poten- 
tial both  for  remote  detection  and  detection  from 
complex  mixtures.  Fluorescence  emission  data 
have  demonstrated  that  measurable  fluorescence 
does  not  occur  below  285-290  nm  in  all  of  a  wide 
variety  of  cultures.  This  is  highly  significant  since 
most  bacteria  are  not  intensely  colored  and  cannot 
be  studied  by  resonance  Raman  using  visible  light, 
but  tend  to  be  fluorescent  in  the  region  300-500 
nm.  Results  suggest  that  resonance  Raman  spectra 
of  DNA  components  taken  with  220-280  nm  exci- 
tation will  be  obtained  with  high  sensitivity  and 
will  contain  a  maximum  amount  of  information 
which  can  be  related  to  the  taxonomy  of  the  micro 
organisms.  The  time-resolved  fluorescence  spectra 
of  several  types  of  bacteria  have  been  obtained  at 
various  emission  wavelengths.  Our  data  suggest 
the  determination  of  fluorescence  lifetimes  will  be 
an  effective  means  of  bacterial  identification  even 
if  all  the  fluorescence  components  are  not  re- 
solved. 
W86-02489 


CONTINUOUS  SYNTHESIS  OF  RUNOFF 
FROM  THE  KAWISHIWI  RIVER  IN  NORTH- 
EASTERN MINNESOTA, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-02518 


DEVELOPMENT  OF  A  SIMPLIFIED  CHLOR- 
INATED HYDROCARBON  SCREENING 
TECHNIQUE  FOR  WATER  AND  SEDIMENT, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 
P.  Templet. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-219038/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Louisiana 
Water  Resources  Research  Institute,  Baton  Rouge, 
August  1984.  9  p,  1  fig,  2  tab,  20  ref.  USGS  G845- 
04. 

Descriptors:  •Chlorinated  hydrocarbons,  ♦Sedi- 
ments, ♦Water  analysis,  ♦Phenols,  Monitoring, 
♦Louisiana. 

The  development  of  a  simple  screening  technique 
for  chlorinated  hydrocarbons  in  water  and  sedi- 
ment was  undertaken.  Extraction  and  concentra- 
tion techniques  were  used  as  an  alternative  to  the 
present  costly  and  time  consuming  methods.  Water 
samples  spiked  with  known  amounts  of  six  chlorin- 
ated hydrocarbons  were  passed  through  Sep-Paks, 
a  Waters  Assocs.  C-18  disposable  column,  and  the 
adsorbed  compounds  eluted  with  methanol.  The 
methanol  extract  was  analyzed  directly  by  furnace 
evaporation  and  decomposition  into  a  microcoulo- 
meter  cell  and  reported  as  total  organic  halide 
(TOX).  Recoveries  were  variable  and  were  a  func- 
tion of  the  Sep-Pak  loading,  concentration  and 
volume  of  samples  and  type  of  chlorinated  hydro- 
carbon. Chlorinated  phenols  exhibited  the  best  re- 
coveries (100%)  and  volatile  compounds  the  worst 
(20%).  The  technique  offers  promise  as  a  qualita- 
tive screening  procedure  for  natural  waters.  Dried 
sediment  were  spiked  with  known  amounts  of  the 
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same  six  chlorinated  hydrocarbons,  extracted  with 
hexane  and  analyzed  for  TOX  using  furnace  mi- 
crocoulometry.  Sediments  run  directly  without  the 
extraction  step  exhibited  interferences  from  natu- 
rally occurring  sulfur  compounds  and  inorganic 
chlorides.  The  extraction  step  affords  an  addition- 
ally opportunity  for  a  100-fold  concentration.  Re- 
coveries ranged  from  100%  (PCB  and  chlorophen- 
ols)  to  20-30%  (Tetrachloroethylene  and  chloro- 
form) for  volatile  compounds.  The  lower  recover- 
ies may  never  be  encountered  in  field  samples  since 
volatiles  may  have  already  been  evaporated  from 
the  sediment  or  soil. 
W86-02550 


EFFECTS  OF  POLLUTION  ON  GROWTH  OF 
MIDWESTERN  MUSSEL  SHELLS, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-02563 


DETERMINATION  OF  TOXIC  ORGANIC 
COMPOUNDS  IN  DISCHARGE  WATER  FROM 
HYDROSTATIC  TESTING  OF  NATURAL  GAS 
PIPELINES, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Chemistry 

G.  A.  Eiceman,  and  B.  Davani. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-229730/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  New  Mexico 
Water  Resources  Research  Institute,  Las  Cruces, 
October  1984.  32  p,  14  fig,  5  tables,  10  ref.  USGS 
G-858-04. 

Descriptors:  'New  Mexico,  *Toxic  wastes,  *Water 
pollution  sources,  Pipelines,  *  Natural  gas,  Organic 
compounds,  Water  pollutants,  Discharge  water, 
Hydrostatic  testing. 

Hydrostatic  testing  of  natural  gas  pipelines  may 
lead  to  production  of  water  which  is  contaminated 
with  organic  compounds  in  a  highly  complex  mix- 
ture. Present  in  this  complex  mixture  are  benzene, 
C-l  to  C-5  alkylated  benzenes,  dimethyl  disulfide, 
C-3  to  C-5  alkylated  disulfides,  saturated  alkanes, 
and  branched/unsaturated  alkanes.  Estimated  mini- 
mum concentrations  of  benzene  were  25  to  38  mg/ 
L.  In  the  second  study,  a  complex  mixture  of 
polycyclic  aromatic  hydrocarbons  (PAH)  and  al- 
kylated polycyclic  aromatic  hydrocarbons  was 
identified  and  determined  quantitatively  in  dis- 
charge water  from  hydrostatic  testing  of  natural 
gas  pipelines  (DWHT).  Over  150  PAH  or  alkylat- 
ed PAH  were  detected  in  portions  of  DWHT 
using  solvent  extraction  for  prefractionation  and 
concentration.  Concentrations  of  total  PAH  con- 
tent showed  a  clear  decreasing  trend  throughout 
dewatering  from  high  value  of  32,000  g/L  at  start 
to  less  that  8,000  micrograms/L  toward  the  end  of 
the  discharge.  This  trend  was  parallel  with  bulk 
hydrocarbon  concentrations  or  COD  values  in  the 
aqueous  samples.  Consequences  for  environmental 
release  and  disposal  practices  are  discussed  based 
on  these  results.  Natural  gas  was  found  to  contain 
organic  compounds  with  carbon  numbers  between 
10  to  28  in  addition  to  methane  and  heptane.  These 
compounds  were  present  at  total  concentrations  of 
about  100  mg/cu  m  and  were  easily  detected  by 
passing  natural  gas  directly  through  glass  cold 
traps.  Components  were  resolved  using  gas  chro- 
matography and  identified  using  gas  chromatogra- 
phy/mass  spectrometry.  Major  components  includ- 
ed n-alkanes,  branched  alkanes,  alkylated  benzenes, 
and  several  aromatic  hydrocarbons  such  as  substi- 
tuted naphthalenes  and  biphenyls. 
W86-02602 


NEW  APPROACHES  FOR  ON-LINE  STRIP- 
PING ANALYSIS  OF  TRACE  METALS  IN  NAT- 
URAL WATERS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Chemistry 

For  primary  bibliographic  entry  see  Field  2K. 
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DEVELOPMENT  OF  A  PRIMER  ON  WELL 
WATER  SAMPLING  FOR  VOLATILE  ORGAN- 
IC SUBSTANCES, 

Arizona     Water     Resources     Research     Center, 

Tucson. 

For  primary  bibliographic  entry  see  Field  7B. 
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VERIFICATION  OF  SHORELINE  SEWAGE 
LEACHATES  IN  FLATHEAD  LAKE,  MON- 
TANA, 

Montana  Univ.,  Bigfork.  Biological  Station. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-02619 


SUITABILITY  OF  SELECTED  ORGANISMS 
FOR  MONITORING  LEACHATE  AT  A 
REFUSE  DISPOSAL  SITE, 

South  Dakota  State  Univ.,   Brookings.   Dept.  of 
Civil  Engineering. 
J.  N.  Dornbush. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232825/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  South  Dakota 
Water  Resources  Research  Institute,  Brookings, 
December,  1984.  78  p,  9  tab,  6  fig,  22  ref,  4  append. 
USGS  G-869-04.  14-08-0001-G-869. 

Descriptors:  *South  Dakota,  *Water  pollution 
monitoring,  *Bioindicators,  "Landfill,  *Leachate, 
•Bullheads,  *Cattails,  Groundwater,  Surface  inter- 
action trench,  Heavy  metals. 

The  Brookings,  SD  landfill  is  located  over  a  sand 
and  gravel  aquifer  with  a  water  table  only  a  few 
feet  below  ground.  A  trench  and  ponds  have  been 
excavated  to  intercept  and  treat  leachate-contami- 
nated  plumes  from  the  landfill.  Monitoring  wells 
downstream  from  the  trench  have  not  violated 
drinking  water  standards.  The  objective  of  this 
study  was  to  evaluate  the  potential  of  biological 
monitoring  of  leachate  contaminants  in  the  trench. 
Black  bullheads  (Ictalurus  melas)  and  narrow-leaf 
cattails  (Typha  angustiforlia)  were  evaluated  as 
potential  biological  accumulators  or  concentrators 
of  low-level  leachate  contaminants.  Neutron  acti- 
vation analysis  (NAA)  and  gas-liquid  chromatogra- 
phy revealed  detectable  levels  of  mercury,  vanadi- 
um and  polychlorinated  biphenyls  in  the  bullheads 
to  demonstrate  their  potential  of  biomonitoring 
these  toxics.  Mercury  levels  of  landfill  fish  were 
below  0.5  ppm  although  concentrations  were 
higher  than  in  control  bullheads  from  a  nearby 
borrow-pit  lake.  PCB's  were  detected  in  all  bull- 
head liver  samples  but  below  the  2  ppm  MCL 
established  by  FDA.  Bromine,  chlorine,  cobalt  and 
potassium  were  revealed  by  NAA  in  narrow-leaf 
cattails  at  higher  concentrations  at  the  landfill  and 
considered  to  have  the  potential  for  monitoring. 
Sodium  was  lower  than  in  the  control.  Chlorine 
concentrations  increased  250%  in  cattails  suggest- 
ing their  monitoring  use  for  defining  plume  direc- 
tion and  locating  monitoring  wells. 
W86-02627 


REPLICATION  OF  HUMAN  ROTAVIRUS  IN 
TISSUE  CULTURE:  RECOVERY  AND  DETEC- 
TION IN  FECAL,  SEWAGE,  AND  NATURAL 
WATER  SAMPLES, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Water  Re- 
sources Research  Center. 
R.  S.  Fujioka,  E.  B.  Siwak,  and  P.  C.  Loh. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232858/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  161,  June,  1984.  24  p, 
19  tab.  USGS  G838-02.  14-O8-OO01-G838. 

Descriptors:  'Viruses,  'Enterovirus,  'Pathogens, 
Sewage,  Water  pollution,  'Hawaii,  'Rotavirus, 
'Tissue  culture,  ELISA. 

Human  rotavirus  is  the  major  cause  of  gastroenter- 
itis among  young  children.  To  replicate  this  virus, 
sensitive  methods  using  standard  tissue  culture  sys- 
tems are  required.  The  project  goal  was  to  develop 
laboratory  capability  to  recover  and  detect  this 
infectious  rotavirus  in  fecal,  sewage,  and  natural 
water  samples.  Using  simian  rotavirus  (SA-1 1)  as  a 


model  system  and  an  enzyme-linked  immunosorp- 
tion  (ELISA)  test  capable  of  detecting  high  con- 
centrations of  rotavirus,  the  protamine  sulfate 
method  was  determined  as  superior  to  the  alumi- 
num chloride  precipitation  and  polymer  two-phase 
methods  for  recovering  rotavirus  from  sewage. 
The  ELISA  method  was  very  effective  in  detect- 
ing rotavirus  in  stool  samples  of  children.  Stools 
from  children  not  displaying  clinical  symptoms  of 
rotavirus  infection  were  negative  for  rotavirus, 
whereas  43  to  58%  of  stools  from  children  display- 
ing clinical  symptoms  of  rotavirus  infection  was 
positive  for  rotavirus.  The  results  suggested  an 
association  of  increased  rotavirus  infections  during 
the  winter  months  in  the  state  of  Hawaii.  Stools 
positive  for  rotavirus  by  the  ELISA  test  were  used 
as  inoculum  to  develop  methods  to  replicate 
human  rotavirus  in  the  cell  culture  system.  After 
many  unsuccessful  attempts,  human  rotavirus  was 
cultured  after  two  passages  in  primary  cynomolgus 
monkey  kidney  cells.  Human  rotavirus  which  rep- 
licated in  the  primary  monkey  kidney  cells  was 
shown  to  be  capable  of  replicating  in  continuous 
monkey  kidney  cells  lines  such  as  the  MA-104. 
W86-02630 


BUFFER  CAPACITIES  OF  FRESHWATER 
LAKES  SENSITIVE  TO  ACIDIC  RAIN  AND 
THE  LEACHING  OF  TOXIC  METALS  FROM 
THEIR  SEDIMENTS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Div.  of  Water  Resources. 
R.  Schmidt,  and  S.  D.  Faust. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232908/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  New  Jersey 
Water  Resources  Research  Institute,  New  Bruns- 
wick, April,  1985.  32  p,  12  ref,  10  fig.  USGS  G857- 
04.  1 4-08-000  l-G-857. 

Descriptors:  'Acid  rain,  Acid  precipitation,  Leach- 
ing, Heavy  metals,  Prediction,  Lake  sediments, 
Alkalinity,  'New  Jersey. 

The  primary  goals  of  this  project  were  to  define 
the  buffer  capacity  of  seven  fresh  water  lakes  in 
two  different  geologies  in  New  Jersey  and  to  de- 
termine if  significant  amounts  of  trace  metals  were 
leached  from  lake  sediments.  Data  collected 
showed  pH  values  and  alkalinities  in  six  of  the 
seven  lakes  have  probably  not  decreased  due  to 
acidic  deposition.  The  seventh  lake,  Catfish  Pond, 
is  highly  acidic.  The  two  lakes  which  appeard  to 
be  the  most  buffered,  White  Meadow  Lake  and 
Lake  Marcia,  seem  to  derive  their  buffer  capacities 
from  the  weathering  of  the  clay  mineral  illite  in 
their  sediments;  this  finding  supports  the  concept 
that  lake  bottom  sediments  may  participate  in  acid 
neutralization.  In  six  of  the  lakes,  there  was  no 
indication  that  sediments  released  increased 
amounts  of  aluminum,  cadmium,  lead  and  zinc  into 
the  water  column.  Catfish  Pond,  however,  exhibit- 
ed elevated  concentrations  of  aluminum,  lead  and 
zinc  in  the  water  column.  The  concentrations  of 
trace  metals  in  two  drinking  water  reservoirs,  Split 
Rock  and  Clyde  Potts,  did  not  exceed  potable 
water  standards  for  New  Jersey. 
W86-02635 


STUDY  OF  THE  MECHANISMS  CONTROL- 
LING GASOLINE  HYDROCARBON  PARTI- 
TIONING AND  TRANSPORT  IN  GROUND- 
WATER SYSTEMS, 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5B. 
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ADSORPTION  OF  METAL  IONS  AND  MINER- 
AL COMPLEXES  ON  MINERALS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W 86-02662 


38 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants— Group  5A 


DETECTION  AND  EFFECTS  OF  APERIODIC 
LEACHATE  DISCHARGES  FROM  LAND- 
FILLS, 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-02663 


CHANGES  IN  THE  SPECIES  AND  CONCEN- 
TRATION OF  CARBON,  NITROGEN  AND 
SULFUR  COMPOUNDS  DURING  THE  ROD 
TEST    AND    THEIR    EFFECT    ON    OXYGEN 

UPTAKE' 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Civil  Engi- 
neering. 
L.  Del  Valle. 

Available  from  the  National  Technical  Information 
Services,  Springfield,  VA  22161  as  PB85-246791/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Puerto  Rico 
Water  Resources  Research  Institute,  Mayaguez, 
Sept  1984.  31  p,  17  fig,  1  tab,  10  ref.  OWRT  A-073- 
PR(1).  14-34-0001-2141. 

Descriptors:  *Biological  oxygen  demand,  *Water 
analysis,  Nitrification,  Sulfur  compounds,  Organic 
compounds,  Oxygen  balance. 

The  main  objective  of  this  study  was  to  obtain  a 
better  view  of  the  BOD  test,  by  observing  the 
effect  of  nitrification  and  of  the  oxidation  of  other 
possible  oxygen-consuming  substances,  such  as 
sulfur  compounds,  and  to  develop  a  method  by 
which  the  results  of  the  standard  BOD  test  could 
be  corrected  by  stoichiometry,  so  that  the  final 
results  of  the  test  would  only  reflect  the  actual 
amount  of  oxygen  used  in  the  oxidation  of  carbo- 
naceous organic  matter.  Tests  were  run  on 
wastewater  treatment  plant  effluents  in  which  the 
changes  in  oxygen  concentration  in  the  samples 
were  measured  on  a  day  by  day  basis,  as  well  as 
changes  in  sulfates,  nitrites,  nitrates,  and  alkalinity. 
Some  parallel  'inhibited'  BOD  tests  were  also  run. 
It  was  discovered  that  under  the  conditions  of  the 
standard  BOD  test  there  is  no  significant  interfer- 
ing effect  of  sulfur  compounds  in  the  test.  Nitrifica- 
tion was  measured,  although  the  effect  was  not 
great  in  the  analyzed  samples.  Stoichiometric  cor- 
rections for  nitrification  were  applied  to  the  BOD 
values  obtained  in  the  standard  BOD  test.  These 
'corrected'  BOD  values  were  smaller  than  the 
standard  values  and  about  the  same  as  the  results  of 
the  'inhibited'  BOD  test.  Excellent  correlation  was 
found  between  the  'corrected'  and  the  'inhibited' 
BOD  values.  It  may  be  concluded  that  both  the 
'corrected'  and  the  'inhibited'  BOD  tests  are  better 
parameters  than  the  standard  test,  in  which  to  rely 
on  the  performance  evaluation  of  wastewater  treat- 
ment plants. 
W86-02673 


SELECTTVE  ISOLATION  OF  DISSOLVED  OR- 
GANIC MATTER  FROM  AQUATIC  SYSTEMS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2K. 
W86-02700 


fills.  A  total  of  105  wells  and  springs  in  an  area 
within  the  Inner  Bluegrass  Karst  Region  near  Lex- 
ington, Kentucky,  were  described  and  sampled. 
Analyses  were  made  for  optical  brightener  (430 
samples),  total  coliform  (91),  fecal  coliform  (93), 
and  fecal  streptococci  (90).  As  many  as  20  optical 
brightener  and  4  bacterial  samples  were  analyzed 
from  a  single  site  during  the  period  from  May  20, 
1984  to  June  17,  1985.  Data  were  also  collected  on 
spring  discharges,  well  water  levels,  and  other  site 
characteristics.  Statistical  analysis  of  the  relation- 
ship between  optical  brightener  and  the  bacterial 
indices  showed  low  correlation  for  both  spring  and 
wells,  in  contrast  to  an  earlier  study.  Although 
time  constraints  have  precluded  a  thorough  analy- 
sis of  the  data  the  difference  between  the  results  of 
the  two  studies  appear  to  be  related  to  differing 
site  populations  and  analytic  and  statistical  proce- 
dures. The  data  further  suggest  that  the  low  corre- 
lations between  optical  brightener  and  the  bacterial 
indices  may  be  a  result  of  bacterial  contamination 
being  largely  derived  from  animal  waste  and  other 
non-human  sources,  and  that  optical  brightener 
may  be  a  more  reliable  indicator  of  human  con- 
tamination. 
W86-02740 


INVESTIGATION  OF  POLLUTION  IN  A 
KARST  AQUIFER  UTILIZING  OPTICAL 
BRIGHTENER, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

J.  Thrailkill,  R.  F.  Wiseman,  and  B.  R.  Scanlon. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86- 132404/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. USGS  G-908-07.  14-08-0001-G-908  (FY  84). 

Descriptors:  'Groundwater,  'Groundwater  pollu- 
tion, Optical  properties,  Biological  properties, 
•Kentucky,  *Karst  hydrology,  'Tracers,  *Path  of 
pollutants,  'Optical  brightener,  Coliforms. 

Optical  brightener  is  an  additive  to  laundry  deter- 
gents and  often  contaminated  groundwater.  Its 
concentration  may  rapidly  and  inexpensively  be 
determined  by  fluorescence  techniques,  and  be- 
cause its  source  is  human  waste  water,  its  presence 
in  groundwater  serves  as  a  direct  indication  of 
pollution  from  septic  tanks,  sewer  leaks,  and  land- 


BACKGROUND  HYDROLOGIC  INFORMA- 
TION IN  POTENTIAL  LIGNITE  MINING 
AREAS  IN  NORTH-CENTRAL  MISSISSIPPI, 
AUGUST  1984, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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PESTICIDES  IN  THE  NATION'S  RIVERS,  1975- 
1980,  AND  IMPLICATIONS  FOR  FUTURE 
MONITORING, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

R.  J.  Gilliom,  R.  B.  Alexander,  and  R.  A.  Smith. 
Available  from  Distribution  Br,  USGS  604  S.  Pick- 
ett   St.    Alexandria,    VA    22304.    USGS    Water- 
Supply  Paper  2271,  1985.  26  p,  6  fig,  15  tab,  20  ref. 

Descriptors:  *Pesticide  residues,  "United  States, 
Path  of  pollutants,  *Water  pollution  sources,  Pesti- 
cides in  rivers,  Water-quality  trends,  'Monitoring, 
•Insecticides. 

The  Pesticide  Monitoring  Network  for  rivers  was 
implemented  during  1975-80.  Water  samples  were 
taken  four  times  per  year  and  bed-sediment  sam- 
ples two  times  per  year  at   160  to   180  stations 
located  on  major  rivers  of  the  United  States.  Sam- 
ples were  analyzed  for   18  insecticides  and  five 
herbicides,   which  together  accounted  for  about 
one-third  of  the  total  amount  of  all  pesticides  ap- 
plied to  major  crops  during  1975-80.  Less  than  10 
percent  of  almost  3,000  water  samples  and  less  than 
20  percent  of  almost  1,000  bed-sediment  samples 
contained  reportable  concentrations  of  any  of  the 
compounds.  The  patterns  of  detection  result  from  a 
combination  of  widely  variable  detection  capabili- 
ties, chemical  properties,  and  use.  Most  detections 
in  water  samples  were  of  relatively  persistent  yet 
soluble  compounds:   atrazine  (4.8%   of  samples), 
simazine    (1.8%),    diazinon    (1.2%),    and    lindane 
(1.1%).  Most  detections  in  bed-sediment  samples 
were  of  the  hydrophobic  and  persistent  insecti- 
cides: DDE  (17%),  DDD  (12%),  dieldrin  (12%), 
chlordane  (9.9%),  and  DDT  (8.5%).  Only  for  atra- 
zine in  water,  and  DDE,  DDD,  DDT,  and  chlor- 
dane in  bed  sediments,  were  geographic  patterns  of 
detection  correlated  (p  <  or  =  0.10)  with  their  use 
on  farms.  Detections  of  organochlorine  insecticides 
in  both  water  and  bed  sediments  appear  to  have 
erratically  but  gradually  decreased  during  1975-80. 
For  the  1975-79  period,  more  stations  had  down- 
trends than  had  uptrends  in  bed-sediment  levels  of 
organochlorines.  No  clear  trends  were  evident  in 
concentrations  of  organophosphate  insecticides  or 
herbicides  in  either  water  or  bed  sediments.  Find- 
ings suggest  that  future  pesticide  monitoring  ef- 
forts must  be  responsive  to  changes  in  pesticides 
used  and  to  geographic  patterns  of  use.  Different 
types  of  monitoring  approaches  are  necessary  for 
chemicals  having  different  chemical  and  physical 
properties.  However,  before  an  effective  dynamic 
monitoring  effort  can  be  designed,  selected  case 


studies  are  needed  to  characterize  and  refine  sam- 
pling and  analytical  capabilities  for  different  types 
of   chemicals,    river    environments,    and    sample 
types.  (USGS) 
W86-02764 


RECONNAISSANCE  OF  TOXIC  SUBSTANCES 
IN  THE  JORDAN  RIVER,  SALT  LAKE 
COUNTY,  UTAH, 

Geological   Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 
K.  R.  Thompson. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4155,  1984.  31  p,  1  fig,  14  tab,  15 
ref. 

Descriptors:  Water  quality,  *Utah,  Great  Basin, 
•Heavy  metals,  'Pesticide  resides,  Pollutants, 
Toxins,  Sediments,  *Jordan  River,  Reconnaissance 
studies,  Salt  Lake  County,  Toxic  substances. 

A  reconnaissance  of  toxic  substances  in  the  Jordan 
River,  Salt  Lake  County,  Utah,  was  made  during 
July,   1980  to  October,   1982  as  part  of  a  larger 
study  of  the  river  that  included  studies  of  sanitary 
quality,  dissolved  oxygen,  and  turbidity.  Samples 
for  toxic  substances  were  collected  at  five  sites  on 
the  Jordan  River,  at  three  major  tributaries,  and  at 
six  storm  drains.  The  toxic  substance  that  most 
frequently  exceeded  State  standards  was  total  mer- 
cury. About  78  percent  of  the  138  samples  for  total 
mercury  exceeded  the  State  standard  of  0.05  mi- 
crogram per  liter.  Other  toxic  substances  that  ex- 
ceeded State  standards  were:  Ammonia- 18  percent 
of   the    samples    analyzed,    cadmium-9    percent, 
copper-9  percent,  zinc-6  percent,  and  lead~2  per- 
cent. One  sample  for  cyanide  and  one  for  iron  also 
exceeded  State  standards.  The  diversity  of  toxic 
substances  with  concentrations  large  enough  to 
cause  them  to  be  problems  increased  from  the 
upstream  sampling  site  at  the  Jordan  Narrows  to 
the  next  two  downstream  sites  at  9000  South  and 
5800  South  Streets.  Concentrations  of  trace  ele- 
ments in  stream-bottom  materials  also  increased  in 
a  downstream  direction.  Substantial  increases  first 
were  observed  at  5800  South  Street,  and  they  were 
sustained  throughout  the  downstream  study  area. 
Iron  is  transported  in  the  greatest  quantity  of  all 
the  trace  elements  studied,  with  a  mean  load  of  110 
pounds  per  day.  Notable  loads  of  barium,  boron, 
lead,  and  zinc  also  are  transported  by  the  river. 
DDD,  DDE,  DDT,  dieldrin,  heptachlor,  methox- 
ychlor,  PCB,  and  2,4-D  were  detected  in  bottom 
materials;  and  DDE,  Silvex,  and  2,4-D  were  de- 
tected  in  water  samples.   Of   112   organic  com- 
pounds in  the  Environmental  Protection  Agency's 
priority  pollutant  list,  only  chloroform  was  detect- 
ed in  the  storm  drains  that  empty  into  the  Joran 
River.  Several  metals  and  phenol  also  were  detect- 
ed in  the  samples  for  priority  pollutants.  (USGS) 
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APPRAISAL  OF  DATA  FOR  GROUND-WATER 
QUALITY  IN  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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GROUND-WATER  CONTAMINATION  IN 
EAST  BAY  TOWNSHIP,  MICHIGAN, 

Geological  Survey,  Lansing,  MI.  Water  Resources 
Div. 

F.  R.  Twenter,  T.  R.  Cummings,  and  N.  G. 
Grannemann. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4064,  1985.  63  p,  30  fig,  6  tab,  23 
ref. 

Descriptors:  Hydrogeology,  Glacial  drift,  Ground- 
water, Aquifers,  Water  supply,  *Groundwater 
movement,  Water  pollution,  *Path  of  pollutants, 
Organic  compounds,  *Groundwater  contamina- 
tion, Chemical  analysis,  East  Bay  Township, 
Grand  Traverse  County,  *Michigan. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


Glacial  deposits,  as  much  as  360  feet  thick,  under- 
lie the  study  area.  The  upper  29  to  118  feet,  a  sand 
and  gravel  unit,  is  the  aquifer  tapped  by  all  wells  in 
the  area.  This  unit  is  underlain  by  impermeable 
clay  that  is  at  least  100  feet  thick.  Ground-water 
flow  is  northeastward  at  an  estimated  rate  of  2  to  5 
feet  per  day.  Hydraulic  conductivities  in  the  aqui- 
fer range  from  85  to  250  feet  per  day;  120  feet  per 
day  provided  the  best  match  of  field  data  in  a 
ground-water  flow  model.  The  depth  to  water 
ranged  from  1  to  20  feet.  Chemical  analyses  indi- 
cate that  ground  water  is  contaminated  with  or- 
ganic chemicals  from  near  the  Hangar/Administra- 
tion building  at  the  U.S.  Coast  Guard  Air  Station 
at  East  Bay,  about  4,300  feet  northeast.  The  plume, 
which  follows  ground-water  flow  lines,  ranges 
from  180  to  400  feet  wide.  In  the  upper  reach  of 
the  plume,  hydrocarbons  less  dense  than  water 
occur  at  the  surface  of  the  water  table;  they  move 
downward  in  the  aquifer  as  they  move  toward  east 
Bay.  Maximum  concentrations  of  the  major  organ- 
ic compounds  include:  benzene,  3,390  ug/L;  tolu- 
ene, 55,500  ug/L;  xylene,  3,900  ug/L,  tetrachlor- 
oethylene,  3,410  ug/L;  amd  bis  (2-ethyl  hexyl) 
phthalate,  2,100  ug/L.  Soils  are  generally  free  of 
these  hydrocarbons;  however,  in  the  vicinity  of 
past  drum  storage,  aircraft  maintenance  operations, 
and  fuel  storage  and  dispensing,  as  much  as  1,100 
ugAg  of  tetrachloroethylene  and  1,500  ugAg  of 
bis  (-ethyl  hexyl)  phthalate  were  detected.  At  a 
few  locations  higher  molecular  weight  hydrocar- 
bons, characteristic  of  petroleum  distillates  were 
found.  (USGS) 
W86-02814 


QUALITY  OF  WATER  FROM  BEDROCK 
AQUIFERS  IN  THE  SOUTH  CAROLINA  PIED- 
MONT, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
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RUNOFF  AND  WATER  QUALITY  CHARAC- 
TERISTICS OF  SURFACE-MINED  LANDS  IN 
ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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GAZETTEER  OF  SURFACE-MINE  LAKES, 
EASTERN  INTERIOR  COAL  PROVINCE,  DLLI- 
NOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

D.  C.  Voelker. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4355,  1985.  93  p,  19  fig,  2  tab,  11 
ref. 

Descriptors:  Water  quality,  *Strip  mine  lakes, 
•Gazetteer,  Water  analysis,  "Illinois,  Area  35, 
•Pollutant  identification. 

Hundreds  of  lakes  have  been  formed  as  a  result  of 
surface  mining  in  Area  35  of  the  Eastern  Interior 
Coal  Province  in  Illinois.  This  gazetteer  contains 
physical  and  chemical  data  from  107  surface-mine 
lakes  sampled  from  June  through  August  1983. 
Information  collected  includes  location,  morpholo- 
gy, and  vertical  profile  measurements  of  water 
quality  of  the  lakes.  Sampled  lakes  range  in  size 
from  8.8  to  210  acres,  and  are  from  4.0  to  92.0  feet 
deep.  Maximum  widths  range  from  0.03  to  0.35 
mile,  and  maximum  lengths  range  from  0.27  to  3.08 
miles.  Some  lake  waters  were  stratified,  whereas 
others  were  completely  mixed.  General  water 
quality  differed  widely  among  the  lakes.  Specific 
conductances  ranged  from  130  to  7,800  micromhos 
per  centimeter  (at  25  degrees  Celsius).  Specific 
conductances  of  2,000  to  5,000  micromhos  per 
centimeter  were  most  prevalent.  The  pH  values 
ranged  from  1.8  to  9.6  at  the  surface,  whereas 
bottom  measurements  ranged  from  2.0  to  8.5. 
Water  temperatures  near  the  surface  ranged  from 
22.5  degrees  Celsius  in  June  to  34.5  degrees  Celsius 
in  August.  Dissolved-oxygen  concentrations  dif- 
fered greatly  among  the  lakes;  concentrations  near 


the  surface  ranged  from  6.0  to  13.2  milligrams  per 
liter.  Transparencies  ranged  from  0.3  to  35.4  feet. 
(USGS) 
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QUALITY  OF  WATER  IN  THE  ALLUVIAL  AQ- 
UIFER, AMERICAN  BOTTOMS,  EAST  ST. 
LOUIS,  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

D.  C.  Voelker. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4180,  1984.  51  p,  14  fig,  5  tab,  17 
ref. 

Descriptors:  'Groundwater,  Water  quality,  Alluvi- 
al aquifers,  Water  analysis,  'East  St.  Louis, 
Groundwater  levels,  Groundwater  quality,  'Illi- 
nois, 'American  Bottoms,  Pollutant  identification. 

Ground-water  levels  in  the  American  Bottoms  re- 
gions around  East  St.  Louis,  Illinois,  have  risen 
several  feet  since  the  early  1970's.  Artificial  dewa- 
tering  of  the  aquifer  by  increased  pumping  is  being 
investigated  by  the  U.S.  Army  Corps  of  Engineers 
to  alleviate  economic  and  health  concerns  resulting 
from  elevated  ground-water  levels.  A  ground- 
water quality  evaluation  is  necessary  for  selecting  a 
feasible  dewatering  scheme.  Analyses  of  water 
samples  from  63  wells  show  that  except  for  iron, 
manganese,  and  dissolved  solids,  constituent  con- 
centrations do  not  exceed  Illinois  water-quality 
standards.  Trie  waters  are  primarily  of  the  calcium- 
magnesium-bicarbonate  type  with  some  calcium- 
sulfate  type  water.  Iron  concentrations  ranged 
from  less  than  3  to  82,000  micrograms  per  liter, 
manganese  from  5  to  5,300  micrograms  per  liter, 
and  dissolved  solids  from  140  to  3,000  milligrams 
per  liter.  These  constituent  concentrations  exceed 
Illinois'  public  water  supply,  effluent,  and  general 
water-quality  standards  in  most  samples  and  analy- 
sis indicates  the  concentrations  are  representative 
of  the  ambient  water  quality.  Concentrations  of 
nitrite  +  nitrate  nitrogen  fluoride,  zinc,  lead,  and 
sulfate  also  exceeded  Illinois  water-quality  stand- 
ards in  a  few  samples.  Concentrations  of  organic 
pesticides,  polychlorinated  biphenyls,  and  poly- 
chlorinated  naphthalenes  were  below  analytical 
detection  limits.  (USGS) 
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QUALITY-ASSURANCE  DATA  FOR  ROUTINE 
WATER  ANALYSIS  IN  THE  LABORATORIES 
OF  THE  U.S.  GEOLOGICAL  SURVEY  FOR 
WATER- YEAR  1983, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

D.  B.  Peart,  and  N.  A.  Thomas. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4234,  1984.  1 12  p,  180  fig,  10  tab, 
4  ref. 

Descriptors:  Alkalinity,  Aluminum,  Antimony,  Ar- 
senic, Barium,  Beryllium,  Boron,  Cadmium,  Calci- 
um, Chemical  analysis,  Chlorides,  Chromium, 
Cobalt,  Copper,  Dissolved  solids,  Fluorides, 
Heavy  metals,  Iron,  Laboratories,  Lead,  Lithium, 
Magnesium,  Manganese,  Mercury,  Molybdenum, 
Nickel,  Nitrates,  Nitrites,  Nitrogen,  Nitrogen  com- 
pounds, Phosphorus,  Potassium,  Probability  distri- 
bution, Quality  control,  Selenium,  Silica,  Silver, 
Sodium,  Specific  conductivity,  Statistics,  Stronti- 
um, Sulfates,  Trace  elements,  'Water  analysis, 
Zinc,  'Data  collections,  'Water  quality,  'Quality 
Assurance  data. 

The  U.S.  Geological  Survey  maintains  a  quality- 
assurance  program  based  on  the  analysis  of  refer- 
ence samples  for  its  two  water-analysis  laboratories 
located  in  Atlanta,  Georgia,  and  Denver,  Colora- 
do. Reference  samples  containing  selected  inorgan- 
ic constituents  are  prepared  at  the  U.S.  Geological 
Survey's  Ocala,  Florida  office  and  disguised  as 
routine  samples,  and  sent  daily  or  weekly,  as  ap- 
propriate, to  each  laboratory  through  other  U.S. 
Geological  Survey  offices.  The  results  are  perma- 
nently stored  in  the  National  Water  Data  Storage 
and  Retrieval  System  (WATSTORE),  the  U.S. 
Geological  Survey's  data  base  for  all  water  data. 


These  data  are  analyzed  statistically  for  precision, 
bias,  and  comparability.  The  results  of  these  statis- 
tical analyses  are  presented  for  data  collected 
during  the  1983  water  year.  Nutrient  samples,  sim- 
ulated precipitation  (low-concentration  level)  sam- 
ples and  selected  pesticide  samples  were  also  sub- 
mitted as  samples  of  unknown  concentrations.  The 
results  of  these  determinations  were  statistically 
analyzed  for  comparability  and  these  data  are  pre- 
sented. In  addition,  a  summary  of  recovery  and 
precision  data  from  three  different  instruments  for 
volatile  organics  is  presented.  (USGS) 
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WATER-QUALITY    CHARACTERISTICS    FOR 

SELECTED    SITES    ON    THE    CAPE    FEAR 

RIVER,  NORTH  CAROLINA,  1955-80-VARIA- 

BILITY,  LOADS,  AND  TRENDS  OF  SELECTED 

CONSTITUENTS, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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STATISTICAL  SUMMARY  OF  DAILY  VALUES 
DATA  AND  TREND  ANALYSIS  OF  DIS- 
SOLVED-OXYGEN DATA  AT  NATIONAL 
STREAM  QUALITY  ACCOUNTING  NETWORK 
(NASQAN)  STATIONS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

F.  C.  Wells,  and  T.  L.  Schertz. 
Available  from  OFSS,  USGS  BOX  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4172,  1983.  526  p,  1  fig,  52  tab,  7 
ref. 

Descriptors:  'Water  quality,  'Data  collections, 
'Texas,  Streamflow,  Conductance,  Dissolved 
oxygen,  Water  temperature,  Hydrogen  ion  concen- 
tration. 

A  statistical  summary  is  provided  of  the  available 
continuous  and  once-daily  discharge,  specific-con- 
ductance, dissolved  oxygen,  water  temperature, 
and  pH  data  collected  at  NASQAN  stations  during 
the  1973-81  water  years  and  documents  the  period 
of  record  on  which  the  statistical  calculations  were 
based.  In  addition,  dissolved-solids  data  are  exam- 
ined by  regression  analyses  to  determine  the  rela- 
tion between  dissolved  solids  and  specific  conduct- 
ance and  to  determine  if  long-term  trends  can  be 
detected  in  dissolved-solids  concentrations.  Statis- 
tical summaries,  regression  equations  expressing 
the  relation  between  dissolved  solids  and  specific 
conductance,  and  graphical  presentations  of  trend 
analyses  of  dissolved  solids  are  presented  for  515 
NASQAN  stations  in  the  United  States,  Canada, 
Guam,  and  Puerto  Rico.  (USGS) 
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DESIGN  OF  A  GROUND-WATER  QUALITY 
MONITORING  NETWORK  FOR  THE  SALI- 
NAS RrVER  DRAINAGE  BASIN,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W86-02909 
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TEMPORAL  AND  SPATIAL  VARIABILITY  OF 
STREAMFLOW  ACHHFICATION  IN  VER- 
MONT, 

Vermont  Univ.,  Burlington.  School  of  Natural  Re- 
sources. 

J.  C.  Clausen,  A.  J.  Pisanelli,  and  K.  M.  Roy. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214518/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Vermont  Water  Resources  Research  Center 
Completion  Report,  Burlington,  August,  1984.  51 
p,  7  fig,  5  tab,  50  ref,  append.  USGS  G873-02. 

Descriptors:  'Water  pollution  sources,  Acidic  dep- 
osition, 'Acid  rain,  Acid  precipitation,  Stream- 
flow,  Sensitivity  criteria,  Precipitation  monitoring, 
'Vermont,  Forested  watersheds. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


Twelve  streams  draining  the  Green  Mountains  in 
Vermont  were  sampled  five  times  along  elevation 
gradients  for  pH,  alkalinity,  and  conductance  to 
assess  their  acidification  status.  Streamflow  and 
precipitation  pH  were  continuously  monitored  at 
one  site  to  characterize  rainfall/runoff  pH  depres- 
sions. Streamflow  pH,  alkalinity,  and  conductance 
varied  both  temporally  and  spatially.  Lower 
streamflow  pH,  alkalinity  and  conductance  values 
occurred  during  spring  runoff  and  at  higher  eleva- 
tions. Streamflow  chemistry  was  related  to  certain 
acidic  deposition  sensitivity  criteria  including  ele 
vation,  watershed  area,  surficial  geology,  and  bed- 
rock geology.  Weekly  precipitation  composite  pH 
was  not  different  from  mean  precipitation  pH  ob- 
tained by  continuous  monitoring.  Episodic  drops  in 
streamflow  pH  were  primarily  described  by  peak 
discharge. 
W86-02455 

ACID  PRECIPITATION:  COMPOSITIONAL 
CHANGES  DURING  THROUGHFALL;  SOIL 
WATER, 

Vermont  Univ.,  Burlington.  Dept.  of  Botany. 
R.  Klein. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214534/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Vermont  Water  Resources  Research  Center 
Completion  Report,  Burlington,  December,  1984. 
9  p,  38  ref,  2  tab.  USGS  G873-04. 

Descriptors:  *Acid  rain,  *Acidic  deposition,  Soil 
water  chemistry,  Forested  watersheds,  'Vermont, 
Metals. 

Lysimeters  were  installed  at  two  soil  depths  within 
each  of  the  three  major  ecosystems  on  Camels 
Hump  Mountain.  Collections  were  made  weekly 
during  the  frost  free  season  of  1982  and  1983. 
Samples  were  analyzed  for  pH,  conductivity  and  a 
broad  range  of  metals,  anionic  and  cationic  con- 
stituents and  for  other  physical  properties.  The 
findings  included:  (1)  Soil  solutions  obtained  from 
the  upper  elevations  in  a  northern  coniferous  forest 
zone  are  significantly  more  acidic  than  those  from 
the  lower  elevation  hardwood  forest  zone;  (2)  Soil 
solutions  for  all  ecological  zones  are  more  acidic  in 
the  spring  during  and  shortly  after  snowmelt  than 
they  are  later  in  the  frost  free  season;  (3)  Alumi- 
num, particularly  in  soil  solutions  from  the  upper 
elevations,  is  present  in  concentrations  known  to 
be  phytotoxic  to  seedlings  of  forest  trees  and  to 
groundcover  plants;  (4)  Cadmium,  Pb  and  Zn  are, 
in  the  spring,  present  in  concentrations  that  are 
close  to  being  phytotoxic;  (5)  There  are  changes  in 
the  ratios  of  divalent  cations  to  specific  metals 
(e.g.,  Ca  +  Mg/Al)  during  the  season  and  as 
functions  of  altitude  and  forest  zones;  (6)  Nitrate 
concentration  in  soil  water  are  also  elevation  and 
time  dependent. 
W86-02457 


columns  which  were  irrigated  with  2.54  cm  of 
water  per  day  for  16  weeks.  The  strong  binding  of 
DCB  rendered  it  highly  immobile  despite  being 
placed  in  a  sandy  soil  which  was  irrigated  with 
large  amounts  of  water.  However,  some  finite, 
albeit  small,  quantity  was  leached  through  the  soil 
profile  in  what  could  be  described  as  a  'slow  bleed' 
of  DCB  and/or  a  DCB-conjugate. 
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MOBILITY  OF  SLUDGE-BORNE  DICHLORO- 
BENZIDINE  IN  LAND  APPLICATION  SYS- 
TEMS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 
and  Soil  Sciences. 
S.  A.  Boyd. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214625/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Institute  of  Water  Research,  E. 
Lansing,  Completion  Report,  (1984).  24  p,  3  fig,  4 
tab,  9  ref.  USGS  G849-02. 

Descriptors:  'Hazardous  wastes,  'Carcinogens, 
•Dichlorobenzidene,  Michigan,  *Fate  of  pollut- 
ants, Tracers,  Sludge. 

Fate  of  the  carcinogens  3,3'-dichlorobenzidine 
(DCB)  in  sludge-amended  soil  was  evaluated.  C-14 
labelled  DCB  was  used  as  a  tracer  to  examine 
mineralization,  binding,  and  mobility  of  DCB 
present  in  sludge.  DCB  was  shown  to  be  very 
persistent  in  soil  and  sludge  amended  soil  with  < 
2%  of  the  added  (C-14)DCB  evolved  as  C-14  C02 
during  a  26  week  incubation.  The  major  fate  of 
DCB  appeared  to  be  the  formation  of  bound  (non- 
extractable)  residues  with  soil  and  sludge  organic 
matter.  Mobility  of  DCB  was  evaluated  using  soil 


UNIFIED  MASS  TRANSPORT  MODEL  FOR 
HIGH  AND  LOW  GROUNDWATER  DISPERSI- 
VITIES,  ,  _  „  _ 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

N.  D.  Katopodes,  C-T.  Wu,  and  D.  Karamouzis. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214633/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Michigan  In- 
stitute of  Water  Research,  East  Lansing,  August 
1984.  62  p,  44  fig,  10  ref.  USGS  G849-03. 

Descriptors:  'Mathematical  models,  •Groundwat- 
er movement,  Contaminants,  *Dispersion,  Finite 
elements,  Groundwater,  *Mass  transport,  Numeri- 
cal methods,  Seepage,  Michigan. 

Mass  transport  in  groundwater  is  a  phenomenon 
whose  physics  vary  dramatically  depending  on  the 
magnitude  of  the  dispersion  coefficients.  At  high 
dispersivities,  the  dominant  transport  mechanism  is 
dispersion,  which  is  effectively  simulated  by  means 
of  classical  finite  element  techniques,  which  have 
also  become  the  most  popular  means  for  comput- 
ing the  flow  of  groundwater.  Therefore  the  same 
discretization  and  field  parameters  can  be  used  for 
the  simulation  of  contaminant  transport,  and  the 
local  seepage  velocity  and  saturated  thickness  can 
be  directly  used  as  input  to  the  transport  phase  of 
the  modeling  process.  On  the  other  hand,  when  the 
dispersion  coefficients  are  small,  convection  be- 
comes the  dominant  factor  in  the  transport  of 
contaminants  and  the  finite  element  solution  be- 
comes unstable.  Several  remedies  have  been  pro- 
posed for  the  resolution  of  this  difficulty,  but  most 
of  them  require  special  algorithms  for  convection- 
dominated  flows,  which  is  almost  equivalent  to  a 
priori  knowledge  of  the  flow  conditions  and  thus 
limits  the  predictive  ability  of  the  model.  In  this 
report  certain  variances  of  the  classical  finite  ele- 
ment method  are  presented,  which  permit  opti- 
mum simulation  of  contaminant  transport  for  both 
dispersion  and  convection-dominated  flow  condi- 
tions. These  are  based  on  so-called  Petrov-Galer- 
kin  and  Taylor-Galerkin  schemes  that  automatical- 
ly adjust  to  the  flow  conditions  and  thus  unify  the 
simulation  of  extreme  physical  conditions  in  a 
single  computer  model.  Several  tests  for  verifica- 
tion of  the  proposed  model's  validity  are  presented, 
followed  by  description  of  some  novel  features  of 
the  computer  code  for  accurate  and  efficient  appli- 
cation to  practical  problems. 
W86-02467 


mg/1.  The  major  immediate  effects  on  the  receiv- 
ing waters  were  to  increase  turbidity  and  suspend- 
ed sediment  loads  near  Atqasuk  and  downstream 
as  far  as  60  km.  Inorganic  sediments  settled  out 
faster  than  the  organic  peat  detritus  and  the  ratio 
of  organic/inorganic  matter  increased  with  dis- 
tance downstream.  Carbon/nitrogen  ratios  in  the 
organic  fraction  were  constant  with  time  and  dis- 
tance indicating  low  biological  activity  in  the  peat 
particles.  Fisheries  impacts  are  being  described 
separately  by  the  biological  investigators.  Oxygen 
demand  by  microbial  consumption  of  organic 
matter  during  winter  months  was  assessed  through 
measurement  of  concentrations  of  dissolved 
oxygen  in  underice  waters  in  the  river  channels  in 
spring  1984.  Oxygen  concentrations  were  similar 
to  samples  taken  in  the  previous  winter  indicating 
that  respiration  rates  were  very  low.  Biological 
studies  on  fish  populations  and  migrations  are  con- 
tinuing. 
W86-02475 


EFFECTS  OF  GRAVEL  EXTRACTION  ON  THE 
MEADE  RIVER  AT  ATQASUK,  ALASKA, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Water  Resources. 
D.  M.  Schell. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214724/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report  184-14,  March,  1984.  26 
p,  3  fig,  7  ref.  USGS  G827-02. 

Descriptors:  *Water  quality,  'Turbidity,  Water 
chemistry,  *Oxygen  content,  *Dredging,  'Fisher- 
ies,  Carbon:  Nitrogen  ratios,  *Alaska,  Suspended 
sediments. 

The  water  quality  impacts  resulting  from  dredging 
gravel  in  the  Meade  River  at  Atqasuk,  Alaska,  (170 
degrees  W,  70  degrees  28'N)  have  been  studied  in 
the  context  of  fishery  resources,  principally  least 
cisco,  broad  whitefish  and  chum  salmon  used  by 
local  Inupiat  residents.  Gravel  was  removed 
during  the  summer  ice-free  months  and  conveyed 
via  pipeline  to  an  on-land  storage  site.  Runoff  from 
the  storage  pile  was  returned  to  the  Meade  River 
with  the  accompanying  fine  inorganic  particulate 
matter  and  organic  detritus  at  loadings  up  to  10,000 


ACID  PRECIPITATION:  SOURCE  IDENTIFI- 
CATION AND  ITS  EFFECTS  ON  WATER 
QUALITY, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 
Environmental  Engineering. 
C.  P.  C.  Poon,  T.  Wright,  and  M.  North. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214880/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Rhode  Island  Water  Resources  Research 
Center,  Kingston,  Completion  Report  No  3  Sept 
1984,  86  p,  17  fig,  13  tab,  24  ref.  USGS  G867-04. 

Descriptors:  'Rhode  Island,  *Acid  rain,  Meteoro- 
logical data  collection,  Tracking  techniques,  Wa- 
tersheds, Acidity,  Alkalinity,  Flow,  Deposition, 
Land  use,  Hydrogen  ion  concentration. 

Three  small  watersheds  in  the  rural  area  of  R.I. 
were  studied  for  the  effects  of  acid  precipitation  on 
the  water  quality.  All  three  rivers  namely,  Wood, 
Beaver,  and  Usquepaug,  have  Class  A  high  water 
quality  with  very  low  alkalinity.  Storm  tracks 
were  identified  by  using  sequential  meteorological 
maps  including  satellite  photos,  radar  precipitation 
scans,  and  pressure  maps.  Precipitation  samples 
were  titrated  and  their  acid  components  were 
quantified  by  the  Gran  Plot  technique.  Storms 
from  the  west  and  southwest  direction  usually 
carry  more  acids  than  those  from  west-northwest 
and  south-southwest.  All  storms  have  similar  ef- 
fects on  the  three  rivers  with  the  chemistry  change 
more  pronounced  for  the  Beaver  river  because  of 
its  smallest  size.  A  large  storm  or  a  small  storm  but 
with  high  acid  concentrations  often  reduced  the 
alkalinity  of  the  river  water  to  less  than  1.0  mg/1. 
On  extreme  cases  the  alkalinity  was  reduced  to 
zero  and  the  acidity  was  increased  by  1 1  folds.  As 
much  as  1/2  pH  unit  drop  in  the  river  water  could 
occur  in  1/2-day  but  it  would  take  as  long  as  5 
days  to  achieve  complete  recovery.  Other  than 
storm  direction  and  storm  size,  other  factors  that 
changed  river  water  chemistry  included  dry  depo- 
sition between  storms,  river  flow  prior  to  storm 
and  land  use  pattern. 
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NUMERICAL  SOLUTION  OF  TWO-DIMEN- 
SIONAL TRANSVERSE  DIFFISION  EQUA- 
TION, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
P.  Srinivasan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-215002/ 
AS,  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
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Descriptors:  *Fate  of  pollutant,  'Diffusion  coeffi- 
cient, 'Model  studies,  Iowa,  Mathematical  models, 
Finite  difference  methods,  Mixing,  Dye  concentra- 
tions, 'Missouri  River,  Streams. 

A  solution  of  the  equations  governing  the  mixing 
of  toxic  substances  in  natural  streams  is  presented. 
The   two-dimensional   convection-diffusion   equa- 
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tion  in  a  curvilinear  coordinate  system  uses  nor- 
malized cumulative  discharge  as  an  independent 
variable.  The  two-dimensional  transverse  diffusion 
equation  used  in  the  model,  and  the  method  of 
estimation  of  transverse  diffusion  are  described  and 
discussed.  A  finite-difference  scheme  was  formulat- 
ed to  solve  the  convection-diffusion  equation  using 
the  alternating-direct  implicit  method.  Model  tests 
using  an  analytical  solution  developed  for  a  steady 
state  condition  are  presented.  The  model  was  veri- 
fied with  data  from  a  field  test  conducted  in  a  27- 
mile  reach  of  the  Missouri  River,  using  dye  inject- 
ed into  the  circulating  system  of  a  powerplant. 
Predicted  values  and  observed  values  were  in  good 
agreement. 
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ROLE  OF  NITRIFICATION  IN  CONTRIBUT- 
ING TO  LOW  OXYGEN  CONDITIONS  IN  AN 
URBAN  WATERWAY, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 
Oceanography. 

S.  W.  Nixon,  and  V.  M.  Berounsky. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-215051/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  Rhode  Island  Water 
Resources  Center,  Kingston,  1984.  49  p,  12  fig,  6 
tab,  50  ref.  USGS  G867-06. 

Descriptors:  'Nitrification,  'Providence  River, 
•Rhode  Island,  Oxygen  demand,  Nitrogen  com- 
pounds, Ammonia,  Nitrate,  Nitrite,  Isotope  studies, 
Water  quality  waterways. 

Rates  of  nitrification  were  measured  with  15  N 
tracer  methods  in  the  Providence  River  (R.I.)  an 
urban  river  with  high  (over  1200  mmol  +  3 
ammonium  ion/cubic  m/3  r  ammonia  inputs.  The 
rates  found  for  fall  and  winter  were  lower  than 
expected,  0.0099  -  0.0404  micromol  liter  d.  Rates  of 
nitrification  calculated  for  ammonia-enriched  Nar- 
ragansett  Bay  mescosms  were  an  order  of  magni- 
tude higher  at  the  same  concentrations  of  ammoni- 
um ion  as  the  river  samples.  Possible  reasons  for 
the  low  rates  are:  a  lag  period  of  little  or  low 
nitrification  activity,  delayed  recovery  of  upper 
water  nitrifiers  from  light  inhibition,  low  concen- 
trations of  nitrifying  bacteria  or,  most  likely,  a 
substance  within  the  river  is  inhibiting  nitrification. 
Phytoplankton  uptake  rates  of  both  ammonium 
nitrate  were  measured  by  15N,  and  rates  were 
similar  to  those  found  in  other  studies.  Spring  rates 
were  higher  than  fall,  winter  were  lowest.  There 
was  little  uptake  of  nitrate.  The  measured  nitrifica- 
tion rates  indicate  an  annual  nitrogenous  oxygen 
demand  to  the  river  comparable  to  only  about  1% 
of  the  annual  carbonaceous  oxygen  demand  of  the 
river,  suggesting  that  nitrification  is  not  consuming 
a  significant  amount  of  oxygen  in  the  Providence 
River. 
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ACID  PRECD?ITATION  IN  THE  WASHING- 
TON CASCADES,  PHASE  II, 

Central  Washington  Univ.,  Ellensburg.  Dept.  of 
Chemistry. 

C.  Duncan,  and  W.  Ausserer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-215101/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
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Bulk  precipitation  was  monitored  at  three  sampling 
stations  spanning  the  Washington  Cascades  over 
the  Stevens  Pass  highway  route  and  at  one  loca- 
tion in  the  Snoqualmie  Pass  area  over  the  period 
November,  1983,  to  May  1984.  The  volume 
weighted  average  pH  over  the  collection  period  at 
Stevens  Pass  was  5.19.  During  the  periods  of  si- 
multaneous collection,  the  pH  levels  of  the  Stevens 
Pass  site  were  higher  than  those  of  the  Snoqualmie 
Pass  samples.  The  nitrate  to  sulfate  equivalent  ratio 
at  the  Stevens  Pass  site  was  .61.  Based  on  winter 


collection,  a  minimum  sulfate  deposition  is  estimat- 
ed to  be  5.8  kg  Ha/sq  m  at  Stevens  vs.  9.2  kg  Ha/ 
sq  m  at  Snoqualmie  Pass  for  1984.  The  strong  acid 
content  of  the  samples  was  observed  to  increase 
with  the  onset  of  spring.  During  the  summer  of 
1983,  30  watershed  source  lakes  lying  in  the  Cas- 
cades at  locations  north  of  Stevens  Pass  were 
sampled.  All  lakes  were  found  to  be  susceptible, 
but  not  acid,  with  alkalinatives  ranging  from  39  to 
220  uN.  Two  lakes  in  the  southern  portion  of  the 
Alpine  Lakes  Wilderness  Area  were  found  to  be 
almost  devoid  of  alkalinity  (ANC  Av  =  3.1  uN) 
with  corresponding  low  pH  levels  (Av  =  5.8). 
Overall,  the  composition  of  the  lake  waters  (in 
terms  of  acid  neutralizing  capacity  relative  to  cal- 
cium, magnesium,  sodium,  and  potassium  concen- 
trations) indicated  that  no  significant  acidification 
of  the  waters  has  taken  place. 
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KINETIC  STUDY  OF  THE  EFFECTS  OF  ACID 
RAIN  ON  TRACE  METAL  UPTAKE, 

Maine  Univ.  at  Orono.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
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HYDROGEOLOGY  AND  PROCESSES  OF 
ACID  NEUTRALIZATION  IN  CADWELL 
CREEK  WATERSHED,  QUABBIN  RESERVA- 
TION, MASSACHUSETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 
and  Geography. 

W.  C.  Leonard,  R.  F.  Yuretich,  and  S.  J.  Pohanka. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-216893/ 
AS,  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
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Descriptors:  *Acid  rain,  *Acid  streams,  *Acidic 
soils,  'Acidic  water,  *Acidity,  'Alkalinity,  'Mas- 
sachusetts, Quabbin  Reservior,  Groundwater  stor- 
age, Groundwater  runoff,  Hydraulic  gradient,  Hy- 
drology, Geohydrology,  Geochemistry,  Geology, 
Streamflow,  Evapotranspiration,  Drinking  water, 
Reservoir  operation,  Massachusetts. 

A  detailed  hydrogeological  and  geochemical  study 
was  undertaken  of  Cadwell  Creek,  a  small 
(7.28km2)  forested  watershed  on  the  west  side  of 
Quabbin  Reservoir  in  central  Massachusetts.  Paleo- 
zoic crystalling  metamorphic  rocks  comprise  the 
bedrock  in  the  watershed  and  are  the  source  mate- 
rial for  the  glacial  till,  the  main  aquifer.  During 
1983  41%  of  incoming  precipitation  was  returned 
to  the  atmosphere  as  evapotranspiration  and  55% 
left  the  watershed  as  stream  runoff.  Furthermore, 
45%  of  this  stream  runoff  was  groundwater  dis- 
charge or  base  flow.  Specific  conductivity  and  pH, 
both  field  and  aerated,  showed  strong  correlations 
with  the  groundwater  velocity  and  hydraulic  gra- 
dient, showed  strong  correlations  with  the  ground- 
water velocity  and  hydraulic  gradient.  The  pH 
ranged  from  4.7  to  7.0  and  the  specific  conductivi- 
ty from  25  to  70  micromhos/cm.  Significant  corre- 
lations of  silica  with  alkalinity  and  cations,  coupled 
with  a  dearth  of  exchangeable  base  cations  in  the 
watershed  soild,  indicate  that  silica  weathering  is 
the  major  control  on  groundwater  composition. 
Two-thirds  of  the  total  base  flow  comes  from  areas 
with  low  pH  and  low  specific  conductivity,  i.e.  is 
incompletely  neutralized.  Also,  since  baseflow 
contributes  only  45%  of  the  stream  runoff,  the 
water  leaving  the  watershed  is  incompletely  neu- 
tralized and  sensitive  to  further  acidification.  How- 
ever, because  of  unusual  hydrologic  and  topo- 
graphic relationships,  Cadwell  Creek  alone  should 
not  be  used  as  a  standard  for  all  streams  draining 
into  Quabbin  Reservoir. 
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EFFECTS    OF    LAND    USE    PRACTICES    ON 
WATER  RESOURCES  IN  VIRGINIA, 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy- 

For   primary   bibliographic   entry   see   Field    5G. 
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CHARACTERIZATION  OF  ACID  RAIN  PHE- 
NOMENA, ATLANTA,  GEORGIA, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
physical Sciences. 
C.  Beck,  and  J.  Demere. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-2 16943/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Environmental  Resources  Center  Report 
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Descriptors:  'Acid  rain,  'Georgia,  Water  pollution 
sources,  Rain  monitoring,  Urban  site,  Subevent 
sampling,  Seasonal  variations,  Regolith  effects, 
Path  of  pollutants,  Atlanta. 

Rain  collection  and  chemical  analysis  for  pH,  Na, 
K,  Mg,  Ca,  NH4,  CI,  N03  and  S04  was  initiated 
at  an  urban  Atlanta  site  in  August  1983  and  is 
continuing  on  an  event  and  subevent  basis.  Addi- 
tional collecting  began  at  Suburban  Stone  Moun- 
tain in  June  1984.  Current  data  do  not  indicate 
significant  urban-suburban-rural  differences  in 
composition  for  the  species  studied.  Subepisode 
sampling  indicates  minor  and  irregular  changes  in 
composition  during  frontal  system  rains,  but  during 
local  rains,  particularly  intense  events  following 
extended  dry  periods  during  late  spring  and 
summer,  there  are  marked  decreases  with  time  in 
the  concentrations  of  all  species  except  H  +  . 
Yearly  cycles  involving  summer  concentration 
maxima,  in  part  correlated  with  summer  thunder- 
storms, are  noted  for  H  +  ,  NH4,  N03  and  S04  and 
possible  K  and  Ca.  Stream  observations  at  Stone 
Mountain  provide  no  evidence  for  major  early 
regolith  modification  of  rain,  other  than  S04  re- 
moval, but  evaporation  in  a  complex  path  from 
rock  outcrop  to  stream  and  possible  stream  pollu- 
tion complicate  interpretation. 
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FACTORS  INFLUENCING,  INFILTRATION, 
FLOW,  INSTABILITY,  AND  MOVEMENT  OF 
TOXICS  IN  LAYERED  FIELD  SOILS, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

T.  S.  Steenhuis,  and  R.  J.  Glass. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-216968/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  August  1984.  45 
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Descriptors:  'Infiltration,  'Soil  water  movement, 
'Path  of  pollutants,  'New  York,  Wetting  front 
instability,  Solute  movement. 

Application  of  solute  transport  theory  based  on 
homogeneous  laboratory  soil  column  experiments 
to  field  situations  has  been  less  than  successful. 
Two  mechanisms  responsible  for  the  discrepancy 
involve  movement  through  macropores  and  flow 
instability  or  fingering.  The  latter  is  observed  in 
soils  where  the  top  layer  has  a  lower  conductivity 
than  the  subsoil.  The  research  presented  in  the 
report  focuses  on  a  description  of  unstable  wetting 
fronts  in  the  laboratory  and  for  field  soils.  The 
main  findings  were  that  high  initial  moisture  con- 
tents, while  having  a  stabilizing  effect  when  uni- 
formly distributed,  allow  instability  to  occur  when 
distributed  heterogeneously  by  an  earlier  unstable 
infiltration  flow;  that  unstable  flow  fields,  once 
established,  change  very  little  in  time  even  over 
relatively  long  lengths  of  time;  and  that  unstable 
flow  fields  and  properties  may  be  systematically 
and  quantitatively  explored  through  controlled 
laboratory  experimentations.  The  results  of  the 
study  have  implications  for  monitoring  systems 
and  groundwater  pollution  prediction  models  ap- 
plied to  field  soils  where  instability  occurs. 
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DIAGNOSING  THE  CAUSES  OF  GROUND- 
WATER CONTAMINATION  USING  A  MATHE- 
MATICAL MODEL, 

Cornell  Univ.,   Ithaca,   NY.   Center  for  Environ- 
mental Research. 
S.  Pacenka. 
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Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-2170O8/ 
AS  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
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Descriptors:  "Technology  transfer,  "Training, 
•Groundwater  pollution,  'New  York,  Mathemati- 
cal models,  Water  pollution  sources,  Path  of  pol- 
lutants. 

Ground-water  contamination  cases  are  now  being 
detected  at  a  rate  faster  than  the  capability  of 
regulatory  agencies  to  diagnose  and  solve  them. 
Automation,  in  the  form  of  low-cost  microcomput- 
ers and  simple  mathematical  models  of  contami- 
nant behavior,  can  help  to  gain  control  of  the 
growing  backlog  of  cases.  These  tools  can  amplify 
the  skills  of  the  limited  number  of  specialists  in  this 
area  now  employed  by  the  key  agencies  such  as 
state-level  environmental  and  health  departments. 
Since  the  same  tools  can  also  be  used  in  advance 
planning  for  the  prevention  of  ground-water  con- 
tamination, they  could  also  help  to  foster  the  tran- 
sition from  the  current,  crisis-driven  system  to  one 
which  detects  potential  problems  early  and  eventu- 
ally prevents  them  before  they  start.  The  report 
describes  a  technology  transfer  workshop  which 
employed  microcomputers  and  associated  software 
in  training  agency  specialists  about  the  movement 
and  fate  of  groundwater  contaminants. 
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STUDY  AND  PREDICTION  OF  BACTERIAL 
AND  VIRAL  CONTAMINATION  OF  GROUND- 
WATER FROM  LANDFILLS  AND  SEPTIC 
TANK  SYSTEMS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

M.  Y.  Corapcioglu. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-217701/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
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Descriptors:  *Groundwater  pollution,  Sanitary 
landfills,  Septic  wastewater,  Path  of  pollutants, 
•Soil  disposal  fields. 

To  serve  as  a  tool  in  the  long  term  evaluation  of 
the  risk  of  accumulation  of  microbial  contaminants 
(bacteria  and  viruses)  entering  soil  and  groundwat- 
er, a  mathematical  model  is  developed  to  predict 
the  spatial  and  temporal  distribution  of  pollutant 
concentration.  The  governing  equation  for  bacte- 
rial transport  is  coupled  with  another  transport 
equation  for  the  bacterial  nutrient  present  in  the 
seeping  wastewater.  The  deposition  and  declog- 
ging  mechanisms  are  incorporated  into  the  model 
as  a  rate  process  for  bacteria  and  as  an  equilibrium 
partitioning  for  viruses.  While  the  decay  is  as- 
sumed to  be  a  first  order  reaction  and  the  growth 
of  bacteria  is  assumed  to  follow  the  Monod  equa- 
tion, the  model  equations  exhibit  nonlinearity  and 
coupling.  A  simplified  set  of  equations  is  solved 
analytically  to  test  the  numerical  results.  Coupled 
numerical  solutions  in  one  and  two  dimensions  are 
obtained  by  the  Galerkin  method  at  spatial  and 
temporal  locations  of  interest.  Cases  studied  in- 
clude a  soil  column  and  a  horizontal  two-dimen- 
sional field  coupled  with  the  one  dimensional  solu- 
tion. It  has  been  found  that  the  bacteria  is  removed 
almost  totally  within  the  top  7  cm  of  soil  with 
minimal  risk  of  clogging. 
W86-02535 


SINGLE-WELL,  MULTIPLE-PULSE  TRACER 
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Descriptors:  'Groundwater  movement,  •Ground- 
water pollution,  'Tracers,  wells,  Path  of  pollut- 
ants, Pulse  testing(wells),  Test  wells,  •Indiana. 

Two  new  methods  have  been  developed  to  pro- 
vide velocity  estimations  that  should  be  superior  to 
standard  single-well,  point  dilution  drift  tests  or  to 
single-well  injection  tests  because  the  new  methods 
determine  velocity  over  a  larger  distance  from  the 
well  than  is  possible  with  the  standard  methods, 
and  the  tracer  pulses  utilized  in  the  new  methods 
are  narrow  enough  that  their  behavior  approaches 
that  of  a  point  in  a  flow  field.  Both  methods  utilize 
the  superposition  of  radial,  well-flow  velocity  and 
linear,  regional  ground-water  velocity.  Neither  of 
the  theories  has  been  tested  experimentally  or  in  a 
field  setting.  Plans  exist  for  laboratory  testing  of 
both  using  scale  models  of  aquifers.  The  first 
method  requires  prior  knowledge  of  the  product  of 
effective  porosity  and  aquifer  thickness.  Three 
pulses  are  allowed  to  drift  into  the  aquifer  and  are 
then  pumped  back.  Variations  in  retrieved  pulse 
spacing  are  used  to  estimate  drift  distance  and 
regional  velocity.  The  second  method  does  not 
require  prior  knowledge  of  the  porosity-thickness 
product  and  utilizes  only  two  pulses.  The  two 
identical,  square-wave  pulses  are  injected  into  the 
aquifer  in  very  thin  streams  and  flushes  in  with 
water.  The  pulses  are  then  immediately  pumped 
back.  Variations  in  time  spacings  between  the  in- 
jected and  retrieved  pulses  can  then  be  used  to 
estimate  pulse  travel  distance  and  regional  veloci- 
ty- 
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Soil  samples  were  taken  on  16  irrigated  fields  and 
one  forested  site  to  evaluate  nitrogen  leaching. 
Corn  was  grown  on  all  but  one  of  the  fields  for  at 
least  3  out  of  the  last  4  years.  Soil  samples  were 
also  taken  from  irrigated  corn  plots  where  poultry 
manure  and  ammonium  nitrate  fertilizer  were  ap- 
plied at  a  rate  of  202  kg/ha.  Nitrate  concentrations 
were  lower  on  the  forested  site  and  a  field  where 
soybeans  were  grown  for  4  years  than  on  the  other 
sites.  Nitrate  leaching  was  occurring  on  some  of 
the  fields  in  both  irrigated  and  non-irrigated  areas. 
Nitrate  concentrations  at  different  depths  were  not 
related  to  soil  type. 
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Service,  Springfield,  VA  22161  as  PB85-225993/ 
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models,  Rainfall-runoff  relationships,  Computer 
programs. 

A  microcomputer-based  daily  accounting  model  of 
runoff  and  pollutant  emission  from  an  urban  catch- 
ment has  been  developed.  The  model  has  been 
calibrated  and  verified  by  application  to  D.C.  area 
watershed  data.  The  results  from  the  investigation 
indicate  that  the  model  is  accurate  and  reliable. 
The  model  is  easily  implemented  on  a  microcom- 
puter and  thus  avoids  the  extensive  time  and  costs 
associated  with  modeling  urban  water  quality  on 
mainframe  computers,  using  existing  complex  sim- 
ulation models. 
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sources,  'Groundwater  pollution,  'Laramie  River. 

Questions  concerning  the  transport  and  fate  of 
contaminants  in  the  environment  have  typically 
been  limited  to  single  compounds.  Hazardous 
waste  disposal  facilities,  chemical  plants,  oil  refin- 
eries, etc.,  however,  typically  produce  complex 
waste  streams  which  may  contact  groundwater  or 
surface  waters.  This  study  gives  results  on  move- 
ment through  ground  and  surface  water  of  a  com- 
plex mixture  of  organic  compounds  emanating 
from  a  wood-treatment  facility  located  adjacent  to 
the  Laramie  River  in  Laramie,  Wyoming.  A  con- 
ceptual model  summarizing  laboratory  and  site  ob- 
servations shows:  (1)  subsurface  transport  of  con- 
taminants in  oil,  oil/water  emulsions,  and  ground- 
water; and  (2)  riverine  transport  of  contaminants  in 
water,  sorbed  to  sediments,  and  as  oil  globules. 
Experiments  with  glass  column  packed  with  a  uni- 
form material  (1  mm  glass  beads,  sand  or  gravel) 
indicates  that  in  even  the  most  homogenous,  iso- 
tropic matrix,  oil/water  mixtures  cannot  be  expect- 
ed to  flow  in  a  uniform  manner.  Creosote  sludges 
and  oils  break  up  into  globules  and  stringers  with 
no  uniform  front  of  contamination.  Data  from  a 
field  study  using  mini-piezometers  in  the  Laramie 
River  adjacent  to  the  site  confirm  this  observation. 
Chemical  analysis  of  sediments  and  fish,  as  well  as 
field  observations  indicating  oily  droplets  moving 
along  the  river  bed,  clearly  establish  contamination 
of  the  Laramie  River  resulting  from  offsite  migra- 
tion of  creosote  from  the  wood  treating  facility. 
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Descriptors:  *Water  pollution  sources,  'Nebraska, 
Water  quality,  Surface  water.  Runoff,  'Viruses, 
Water  pollution,  Contamination,  'Farm  wastes, 
Pseudorabies  virus. 

Molecular  filtration  was  used  to  concentrate  pseu- 
dorabies virus  (PRV;  Herpesvirus  suis)  from  6 
liters  of  non-sterile  water  containing  particulate 
matter  from  a  natural  source  (creek  or  lake  water) 
in  which  a  known  quantity  of  PRV  was  added. 
The  molecular  filtration  technique  used  proved  to 
have  an  average  63%  recovery  rate.  Two  surface 
water  runoff  samples  were  collected  from  each  of 
10  Nebraska  swine  farms  where  pseudorabies 
(PRV)  virus  infection  and  clinical  disease  had  been 
diagnosed,  and  later  confirmed  by  virus  isolation 
or  immunofluorescence.  Each  of  the  20  samples 
were  sonicated,  clarified  by  low  speed  centrifuga- 
tion  and  concentrated  using  the  molecular  filtra- 
tion system.  Aliquots  of  the  concentrates  were 
used  to  inoculate  cell  cultures  for  virus  isolation. 
Other  aliquots  were  further  concentrated  by  high 
speed  centrifugation  and  used  to  prepare  grids  for 
electron  microscopic  visualization.  Pseudorabies 
virus  and  other  viruses  were  not  isolated  from  the 
runoff  samples  using  cell  cultures  or  observed  by 
electronmicroscopy.  Occasional  unidentified  single 
virions  were  seen  by  the  latter  procedure. 
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The  disappearance  of  aldicarb  (2-methyl-2(meth- 
ylthio)  propionaldehyde  O-(methylcarbamoyl) 
oxime)  and  its  two  toxic  degradation  products, 
aldicarb  sulfoxide  and  aldicarb  sulfone,  were  meas- 
ured in  laboratory  studies  using  groundwaters  and 
subsoils  collected  from  citrus  groves  in  Indian 
River  County,  Florida,  and  incubated  under  con- 
trolled conditions  which  best  represented  the  in 
situ  environment.  The  half-life  times  for  total  resi- 
due disappearance  in  groundwater-saturated  sub- 
soils ranged  from  10-26  days,  suggesting  a  resump- 
tion to  the  reported  faster  aerobic  degradation 
rates  in  the  upper  soil  layers  after  having  under- 
gone slow  degradation  in  unsaturated  subsoils. 
Based  on  the  degradation  rates  found  in  this  study, 
hydrologic  parameters  obtained  for  Indian  River 
County  subsoils,  and  amounts  of  total  toxic  residue 
reported  entering  Florida  groundwaters,  it  was 
estimated  that  toxic  residues  in  aldicarb-contami- 
nated  groundwaters  in  Indian  River  County  would 
migrate  only  short  distances  (1-17  ft)  before  con- 
version of  toxic  residues  to  non-toxic  residues  was 
completed.  Based  on  hydrolysis  experiments  in 
sterile  pH-buffered  distilled  water  for  aldicarb,  hy- 
drolysis rate  constants  became  second-order  (kOH 
=  1.94  x  10  to  the  third  L  mole  minus  1  day  minus 
1  at  20  degrees  C)  at  pH  8  and  above;  acid- 
catalyzed  hydrolysis  occurred  at  pH  4,  but  not  to 
the  same  extent  as  base-catalyzed  hydrolvsis 
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Descriptors:  'Nitrate,  'Leaching,  Movement,  'Ne- 
braska, Water  management,  Irrigation  practices, 
Unsaturated  zone,  Nitrogen  fertilizer  management. 

The  objectives  of  this  project  were  to:  (1)  deter- 
mine the  distribution  of  nitrate-N,  ammonium-N 
and  CI  from  the  soil  surface  to  the  water  table 
under  cultivated  irrigated  fields  and  adjacent 
native  range  sites  at  the  UNL  Sandhills  Ag.  Labo- 
ratory; and  (2)  compare  this  information  with  nu- 
trient profiles  taken  during  1980  and  1981  to  deter- 
mine downward  movement  of  the  nitrate  to  the 
water  table.  Substantial  textural  differences  oc- 
curred with  small  depth  increments  at  these  sites. 
Textural  changes  caused  increased  water  content 
at  coarse/fine  boundaries  and  produced  higher  ni- 
trate content  showing  an  ion  sieving  effect.  The 
data  shows  significant  enrichment  of  nitrate-N  to  a 
depth  of  70  feet  under  irrigated  corn  as  compared 
with  adjacent  native  range.  Analysis  of  past  data 
and  this  sampling  indicate  an  average  downward 
movement  of  nitrate  lost  by  leaching  of  7  feet/year 
under  the  cultivated  area.  Ammonium  enrichment 
of  the  soil  under  the  irrigated  corn  compared  to 
the  native  range  was  also  discerned  to  a  50-foot 
depth.  Previous  samplings  indicated  little  differ- 
ence in  ammonium  distributions  between  sites.  A 
simplistic  vadose  zone  nitrogen  budget  indicated 
average  annual  nitrate-N  losses  of  50  to  70  lbs/N/ 
A/year.  The  data  do  not  unequivocally  answer  the 
questions  of  whether  some  nitrate  has  been  dentri- 
fied  or  has  already  reached  the  water  table  at  100 
feet. 
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Vertical  distribution  and  temporal  variations  in 
N03-N  concentrations  and  water  level  measure- 
ments during  1980  and  1981  were  interpreted  to 
ascertain  the  feasibility  of  developing  a  solute 
transport  model  between  the  study  area,  which  is 
underlain  by  a  large  zone  of  N03-N  contaminated 
groundwater,  and  Grand  Island,  NE.  N03-N  con- 
centrations in  shallow  groundwater  downgradient 
from  irrigated  fields  were  high  and  reflect  site 
specific  anthropogenic  inputs.  The  large  temporal 
variations  and  their  unpredictability  are  caused  by 
fluxes  of  N03-N  carried  by  infiltrating  precipita- 
tion and  irrigation  return  flows.  There  is  a  decrease 
in  N03-N  levels  with  depth  in  the  aquifer  with  the 
sharpest  decrease  occurring  in  the  upper  half.  Con- 
centrations at  mid-depth  and  near  the  bottom  of 
the  aquifer  are  much  lower  and  less  variable  than 
in  the  shallow  groundwater.  This  homogeneity 
results  from  slow  vertical  movement.  Near  the 
eastern  edge  of  the  study  area,  there  is  a  sharp 
decline  in  the  areal  concentrations  of  N03-N  and  a 
markedly  different  vertical  profile.  These  changes 
coincide  with  the  location  of  a  recently  delineated 
N03-N  redox  front  where  N03  is  being  actively 
removed  from  the  groundwater.  Thus,  the  discov- 
ery of  the  non-conservative  nature  of  N03  within 


the  study  area  invalidates  the  predictive  usage  of 

classical  solute  transport  models. 
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TION EVALUATION  AND  PREDICTION, 
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Adsorption  of  two  organic  compounds,  Trichlor- 
oethylene  (TCE)  and  Pentachlorophenol  (PCP), 
on  several  Missouri  soils  were  determined.  The 
soils  used  were:  Coppock,  Parsons,  Putnam, 
Grundy  and  Lebanon  Series.  TCE  concentrations 
were  determined  by  gas  chromatography,  while 
PCP  determinations  were  made  by  radio-assay 
technique.  Batch  adsorption  experiments  were  con- 
ducted using  a  soil  and  different  concentrations  of 
the  organic  compound.  It  was  found  that  the  ad- 
sorption data  for  both  TECE  and  PCP  followed 
Freundlich  relationship.  TCE  and  PCP  adsorption 
on  Missouri  soils  decreased  with  increasing  pH. 
Organic  matter  in  soil  was  an  important  parameter 
in  determining  the  PCP  adsorption  was  somewhat 
high.  This  would  indicate  that  TCE  would  migrate 
readily  with  groundwater  while  PCP  migration 
would  be  somewhat  retarded. 
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ponds,  U.S.  Antimony,  'Montana,  Prospect  Creek. 

The  study  investigated  the  effects  of  a  10  acre 
impoundment,  storing  antimony  milling  and  proc- 
essing waste,  on  the  alluvial  groundwater  and 
stream  system  of  a  mountain  drainage  in  western 
Montana.  The  ponds  were  instrumented  with  nine 
suction  lysimeters  and  the  adjacent  groundwater 
system  with  seven  shallow  monitoring  wells.  The 
associated  valley  surface  water  systems  were  also 
gaged  and  sampled  for  water  chemistry.  Water 
quality  samples,  head  measurements  and  stream 
discharge  gaging  were  scheduled  to  record  data 
from  the  widest  possible  range  of  hydrologic  con- 
ditions. Concentrations  of  dissolved  AS  and  Sb 
were  found  to  range  from  6.3  to  410.0  mg/1  and  4.7 
to  100.0  mg/1,  respectively,  in  the  sodium  sulfate 
dominated  pond  fluids.  Recharge  of  the  underlying 
groundwater  system  occurs  principally  by  seepage 
from  the  pond  bottom  and  unsaturated  flow  in  the 
vadose  zone  beneath  the  ponds.  Rapid  rises  of  up 
to  1.7  feet  per  day  of  the  underlying  groundwater 
system  occur  in  response  to  large  quantities  of 
recharge  from  adjacent  losing  reaches  of  Prospect 
Creek  and  Cox  Gulch.  Pond  fluids  in  the  vadose 
zone  are  entrained  in  groundwater  during  periods 
of  water  table  rise  and  carried  down  gradient  east 
of  the  ponds.  Antimony  concentrations  in  the 
groundwater  down  gradient  from  the  pond  range 
up  to  1.9  mg/1.  Arsenic  concentrations  never 
exceed  0.033  mg/1.  Sulfate,  sodium  and  antimony 
from  the  waste  disposal  ponds  measurably  degrade 
surface  water  and  groundwater  for  at  least  three 
and  one  half  miles  downstream  from  the  site. 
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VERIFICATION  OF  SHORELINE  SEWAGE 
LEACHATES  IN  FLATHEAD  LAKE,  MON- 
TANA, 

Montana  Univ.,  Bigfork.  Biological  Station. 
J.  A.  Stanford,  and  J.  H.  Jourdonnais. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-230118/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Montana  Water  Resources  Research  Center 
Bozeman  completion  report  no.  148,  Bozeman, 
February,  1985.  38  p,  7  fig,  13  tab,  11  ref.  USGS 
G853-04.  14-O8-0OO1-G853. 

Descriptors:  Fluorometry,  Florescence,  'Sewage 
leachates,  Lake  shores,  Detergents,  Algae, 
Groundwater,  Septic  tanks,  Soil  disposal  fields, 
Organic  compounds,  Conductivity,  'Montana, 
•Flathead  Lake,  *Water  pollution  sources,  'Nutri- 
ents. 

Field  measurements  of  fluorescence  and  conduc- 
tivity were  used  to  locate  seeps  entering  littoral 
areas  of  Flathead  Lake.  Seeps  contaminated  by 
sewage  leachates  generally  produced  significantly 
greater  fluorescence  than  would  be  expected  from 
the  presence  of  naturally  occurring  humic  sub- 
stances. High  fluorescence  result  from  whiteners, 
which  are  detergent  additives,  apparently  leached 
from  faulty  drainfields  near  the  lakeshore.  Seeps 
were  designated  as  contaminated  by  sewage  lea- 
chates if  the  ratio  of  fluorescence;  dissolved  organ- 
ic carbon  exceeded  380.  Accuracy  of  this  index 
was  established  by  fluorescence  patterns  from  em- 
mission  scans  specific  to  whiteners  in  seep  water. 
Although  mats  of  algae  characterized  littoral  areas 
receiving  nutrient  laden  groundwater,  no  relation- 
ship was  found  between  the  degree  of  contamina- 
tion of  algae  species  composition  or  biomass.  Natu- 
ral, unpolluted  groundwaters  contained  sufficient 
nutrients  to  promote  algae  mats.  Based  on  these, 
stepwise  procedures  for  in  situ  surveys  were  devel- 
oped to  quantify  sewage  contamination  from 
shoreline  septic  systems  in  lakes. 
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UNCERTAINTY  IN  MODERN  IMPOUND- 
MENT MODELS:  EFFECTS  AND  METHODS 
OF  ANALYSIS, 

Nevada  Univ.  System,  Las  Vegas.  Water  Re- 
sources Center. 

R.  H.  French,  and  F.  L.  Miller. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232783/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  Publication 
41097,  1984.  33  p,  2  tab,  7  ref,  4  append.  USGS 
G855-04.  14-08-OO01-G-855. 

Descriptors:  Modeling,  'Reservoir  models,  Water 
quality  models,  Dynamic  models,  'Coefficient  var- 
iability. 

Behavior  of  a  system  in  a  dynamic  impoundment 
model  is  described  by  a  set  of  simultaneous  partial 
differential  equations.  Accuracy  and  validity  of  the 
model  is  dependent  upon  coefficients  utilized  in  the 
model.  It  has  been  noted  that  a  clever  modeler  can 
achieve  any  desired  results  by  careful  adjustment 
of  the  coefficients.  Further,  there  is  no  guarantee 
that  the  coefficients  chosen  are  unique  to  a  given 
solution.  A  more  rational  approach  is  to  include, 
explicitly  in  the  model,  the  variability  of  the  coeffi- 
cient values.  Review  of  the  literature  indicates  that 
previous  investigators  have  addressed  the  problems 
of  coefficient  variability  and  uncertainty  in  a 
number  of  ways.  In  semi-empirical  models  stand- 
ard and  rather  simple  statistical  concepts  are  used. 
A  second  and  probably  the  most  popular  method  is 
use  of  Monte  Carlo  simulation.  Other  methods 
include  propagation  of  variance  and  treatment  of 
the  equations  in  the  model  as  random  differential 
equations.  At  the  present  time  only  one  commonly 
available  dynamic  impoundment  water  quality 
model,  CE-QUAL-RI,  has  the  capability  of  taking 
coefficient  uncertainty  into  account.  Other  tech- 
niques may  yield  more  cost-effective  results  in 
terms  of  modeling  simplicity  and  computer  utiliza- 
tion. 
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CHEMICAL  CONSTITUENTS  OF  RAINFALL 
AT    DIFFERENT    LOCATIONS    ON    OAHU, 

HAWAII, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Water  Re- 
sources Research  Center. 
G.  L.  Dugan,  and  P.  C.  Ekern. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232866/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  160,  Honolulu,  May,  1984. 
25  p,  7  tab,  4  fig.  USGS  G838-03.  14-08-0001- 
G838. 

Descriptors:  'Acid  rain,  'Chemistry  of  precipita- 
tion, 'Nitrogen  compounds,  Organic  nitrogen, 
Sulfur  cycle,  Tropic  Zone,  'Hawaii,  *E1  Chichon, 
'Kilauea  Volcano,  Oahu,  Hawaii  Island. 

Rainfall  sampling,  which  began  in  1981  before  the 
1982  to  1983  El  Nino  and  continued  into  1984  on 
Oahu  in  Hawaii,  represented  sites  with  widely 
different  rainfall  amounts.  Samples  stored  under 
refrigeration  prior  to  analysis  were  analyzed  for 
pH  and  for  the  major  cations,  chloride  and  sulfate, 
and  the  nitrogen  series.  For  the  stored  samples,  the 
rainiest  site  was  acidic  with  median  pH  4.9,  and 
rainfall  weighted  pH  4.77.  Samples  analyzed  imme- 
diately on  receipt  at  the  laboratory  had  median 
acidity  of  pH  4.2  and  rain-weighted  pH  4.22.  Sam- 
ples that  included  some  cloud  water  had  acidity 
with  a  median  pH  5.1  and  rainfall  weighted  pH 
5.17.  Samples  taken  before  and  after  the  eruption 
of  El  Chichon  in  April  1982  showed  no  apparent 
effect  of  the  stratospheric  sulfur  on  rainfall  acidity. 
Electrical  conductivity  of  the  rainfall  was  equiva- 
lent to  cation  concentrations  of  1  to  10  milliequiva- 
lents  per  liter.  Chloride,  a  major  cation,  decreased 
with  distance  from  the  ocean  sources.  Sulfates 
values  in  the  rainwater  increased  during  southerly 
flow  when  Kilauea  volcano  was  erupting,  so  that 
the  sulfate  to  chloride  ratio  increased  to  tenfold 
that  for  seawater.  Organic  nitrogen  forms  made  up 
about  40%  of  the  total  nitrogen  content  of  the 
rainfall,  and  calculated  organic-N  loadings  from 
the  annual  rainfall  had  values  from  4.39  to  1.62  kg/ 
ha/yr.  The  pH  values  of  4.2  to  about  5.0  support 
the  contention  that  the  acidity  in  naturally  occur- 
ring rainfall  in  remote  areas  has  a  pH  slightly 
below  5.0. 
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TOXIC  ORGANIC  CHEMICAL  TRANSPORT 
AND  FATE  IN  GROUNDWATER  SYSTEMS, 

Princeton  Univ.,  NJ. 
R.  A.  Ferrara,  and  W.  G.  Gray. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232890/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  New  Jersey 
Water  Resources  Research  Institute,  New  Bruns- 
wick, April,  1985.  13  p,  8  fig  2  ref.  USGS  G857-05. 
14-08-0001-G-857. 

Descriptors:  'Groundwater  pollution,  Mathemati- 
cal modeling,  'New  Jersey,  Path  of  pollutants, 
Landfills,  Industrial  wastes. 

This  project  involved  the  development  and  appli- 
cation of  a  mathematical  model  of  groundwater 
contaminant  transport  and  fate.  An  existing  two- 
dimensional  groundwater  flow  and  contaminant 
transport  model  was  modified  to  include  contami- 
nant transformation  processes  including  nonlinear 
adsorption  and  description,  biodegradation,  hy- 
drolysis and  volatilization.  The  model  was  applied 
to  Price's  Landfill  in  Pleasantville,  New  Jersey. 
Comparisons  were  made  between  predictions  of 
contaminant  migration  with  and  without  transfor- 
mation processes.  The  simulations  presented  pro- 
vide some  guidance  as  to  the  range  of  values 
within  which  it  is  clearly  necessary  or  clearly 
unnecessary  to  model  transformation  processes  in 
addition  to  transport  processes.  The  impact  on  a 
model's  prediction  of  the  migration  of  a  contami- 
nant plume  can  be  substantial.  Similarly,  when 
such  models  are  used  to  evaluate  aquifer  restora- 
tion techniques,  the  consideration  of  transforma- 
tion terms  can  also  be  important.  Assuming  a  con- 
servative substance  can  lead  to  erroneous  predic- 
tions regarding  the  extent  and  duration  of  aquifer 
restoration  necessary  to  obtain  a  given  level  of 
decontamination. 
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SEDIMENT  AND  PESTICIDE/HERBICIDE 
TRANSPORT  RELATIONSHIPS, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

A.  D.  Parr,  D.  D.  Lane,  and  C.  Richardson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232973/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  January,  1985.  28  p,  16 
fig,  2  tab,  8  ref.  USGS  G843-04.  14-08-0001-G-843. 

Descriptors:  'Kansas,  'Sediment  transport,  'Path 
of  pollutants,  'Non-point  pollution,  Agriculture, 
Diffusion,  Runoff,  Laboratory  simulation. 

This  study  examined  the  entrainment  of  interstitial 
soil  pore  water  by  overland  sheet  flow.  A  series  of 
laboratory  experiments  were  performed  in  which 
water  was  passed  at  various  velocities  and  depths 
over  a  soil  bed.  The  soil  was  saturated  with  a 
sodium  bromide  solution  prior  to  each  experiment 
and  the  runoff  water  was  sampled  at  the  end  of  the 
flume.  The  samples  were  anlyzed  for  bromide  con- 
centration then  concentration  and  mass  loss  rate 
curves  were  developed.  A  diffusion  model  was 
formulated  and  used  to  describe  mass  transfer 
across  the  soil  surface.  The  experimental  data  was 
fitted  to  the  diffusion  model  with  a  procedure 
developed  to  determine  diffusion  parameters  from 
empirical  data.  In  general,  the  experimental  data 
conformed  quite  well  to  the  diffusion  model,  with 
the  diffusion  coefficient  depending  on  velocity  and 
soil  surface  roughness. 
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STUDY  OF  THE  MECHANISMS  CONTROL- 
LING GASOLINE  HYDROCARBON  PARTI- 
TIONING AND  TRANSPORT  IN  GROUND- 
WATER SYSTEMS, 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

G.  E.  Hoag,  C.  J.  Bruell,  and  M.  C.  Marley. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-242907/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  October  1984.  51  p,  13 
fig,  7  tab,  30  ref,  append.  USGS  G832-06.  14-08- 
OOOl-G-832. 

Descriptors:  'Groundwater  pollution,  'Hydrocar- 
bons, Solvents,  Interfaces,  'Path  of  pollutants, 
Gasoline  fuel,  Organic  compounds,  Pollutant  iden- 
tification, Soil  venting  processes. 

The  environmental  impacts  of  spilled  gasline  on 
ground  water  resources  are  severe  and  long-term. 
Environmental  regulation  of  underground  fuel 
storage  is  limited  in  the  U.S.  Transport  phenomena 
controlling  the  fate  of  gasoline  hydrocarbons  in 
soil  and  groundwater  systems  are  poorly  under- 
stood. Methods  to  restore  contaminated  gasoline 
spill  sites  are  limited  and  usually  only  address 
recoverable  gasoline  product.  A  gasoline  hydro- 
carbon fingerprinting  method  was  developed  for 
aliphatic,  aromatic,  and  halogenated  compounds  as 
a  qualitative  and  quantitative  research  tool.  A  1/8 
ins.  x  10  ft.  stainless  steel  column  packed  with  5% 
AT-1200  +  1.75%  Bentone  34  on  Chrom-W-AW 
100/120  mesh  was  used  with  a  15  cm3/min  Helium 
carrier  gas  flow  rate.  Flame  ionization  and  Mass 
Spectroscopy  were  used  as  methods  for  quantita- 
tive and  qualitative  analysis,  respectively.  Electron 
capture  detection  was  used  for  quantitative  halo- 
carbon  analysis.  More  than  50  hydrocarbons  were 
identified  and  quantified  in  several  gasoline  grades 
by  various  manufacturers.  Soil  venting  experiments 
indicate  that  gasoline  can  be  readily  volatilized 
from  the  vadoze  zone  using  induced  vaccuum  or 
pressure.  Experiments  were  run  on  several  soils 
and  various  air  flow  rates.  It  was  found  that  Dal- 
ton's  and  Raoult's  Laws  were  followed  in  the 
venting  process.  Therefore,  equilibrium  chemistry 
can  be  used  to  model  the  venting  of  gasoline  from 
soils. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


SEDIMENT-WATER  COLUMN  EXCHANGES 
OF  NUTRIENTS  AND  OXYGEN  IN  THE 
TIDAL  JAMES  AND  APPOMATTOX  RIVERS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
C.  F.  Cerco. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-242915/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. March  1985.  110  p,  43  fig,  10  tab,  11  ref,  3 
append. 

Descriptors:  'Sediments,  Sediment-water  interface, 
Oxygen  demand,  Nutrients,  'Nitrogen,  'Phospho- 
rus, Tidal  rivers,  Estuaries,  'James  River,  'Appo- 
mattox River,  'Chesapeake  Bay,  Virginia,  Dis- 
solved oxygen,  Ammonium,  Orthophosporus,  Path 
of  pollutants. 

Fluxes  between  the  sediments  and  overlying  water 
of  ammonium,  nitrate,  total  phosphorus,  ortho 
phosphorus,  and  dissolved  oxygen  have  been  meas- 
ured in  the  tidal  James  and  Appomattox  Rivers, 
Va.  A  total  of  68  nutrient  flux  measures,  203 
oxygen  flux  measures,  and  18  control  measures 
were  collected  in  the  summer  months,  1983  and 
1984.  Ammonium  is  predominantly  released  from 
the  sediments  at  a  mean  rate  of  9.82  mg/sq  m/hr. 
Nitrate  is  predominantly  taken  up  by  the  sediments 
at  a  mean  rate  of  1.53  mg/sq  m/hr.  Total  phospho- 
rus is  taken  up  by  the  sediments  at  a  mean  rate  of 
1.67  mg/sq  m/hr.  Ortho  phosphorus  may  be  taken 
up  or  released.  Mean  flux  is  an  uptake  of  0.75  mg/ 
sq  m/hr.  Dissolved  oxygen  is  taken  up  at  a  mean 
rate  of  44  mg/sq  m/hr. 
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DETECTION  AND  EFFECTS  OF  APERIODIC 
LEACHATE  DISCHARGES  FROM  LAND- 
FILLS, 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

J.  Stuart,  H.  Luce,  S.  Smith,  and  R.  Black. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-242949/ 
AS,  Price  codes:  A 10  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  September  1984.  184  p, 
50  fig,  28  tab,  69  ref,  2  append.  USGS  G832-04.  14- 
08-0001 -G-832. 

Descriptors:  'Landfills,  'Leachates,  Waste  dumps, 
'Groundwater  pollution,  Path  of  pollutants,  Pol- 
lutant identification,  Aperiodic  leachate  pulses, 
Water  analysis,  Soil  analysis. 

Pilot  studies  showed  that  aperiodic  pulses  of  leach- 
ate were  emanating  from  a  nearby  landfill.  To 
evaluate  methods  of  monitoring  aperiodic  leachate 
pulses  and  to  characterize  their  composition,  this 
study  was  initiated.  Monthly  variations  in  pH,  spe- 
cific conductivity,  Ca,  CI,  Fe,  Mg,  NH-4,  N03,  K 
and  Zn  were  monitored  in  water  taken  at  well 
point  depths  of  about  10,  20,  and  40  feet  from  six 
wells  and  from  nearby  surface  streams.  By  ground 
electromagnetic  conductivity,  a  leachate  plume 
was  located  emanating  in  a  southerly  direction 
from  the  landfill.  A  limited  organic  dye  test 
showed  groundwater  movement  to  the  south- 
southwest  from  the  landfill  to  be  rapid  and  de- 
scending. Purgeable  hydrocarbons  and  halocar- 
bons,  compounds  including  methylene  chloride, 
chloroform,  toluene,  and  benzene  were  found  in 
the  leachate  and  in  some  residential  wells  adjacent 
to  the  landfill.  By  high  resolution,  capillary  column 
gas  chromatography  (HRCCGC)  and  HRCCGC 
mass  spectroscopy,  base/neutral  extractable  organ- 
ic compounds  were  obtained  from  well  and  surface 
stream  water  extracts.  General  compound  classes 
identified  by  HRCCGC  included  a  group  of  organ- 
ic iodo  compounds,  alkylated  phenols,  phthlates, 
aromatics  and  some  N  containing  heterocyclics. 
Analyses  of  soils  from  landfill  drainages,  using  6 
profiles  from  two  transects,  yielded  levels  of  Ca, 
Mg,  Fe,  Mn,  Cu,  Cr,  Pb  not  found  in  control  soils, 
and  showed  contamination  of  groundwater  in  the 
intermittent  drainageway  to  the  south.  The  flush  of 
leachates  was  found  to  be  affected  by  precipitation 
levels  proving  the  aperiodic  nature  of  the  leachate 
movement  from  the  landfill. 
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ACID    RAIN    BUFFERING    POTENTIAL    IN 
OREGON    CASCADE    LAKES:    SECONDARY 


MINERAL  SOLUBILITY  CONTROL  OF  SOLU- 
TION IONIC  COMPOSITION, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 
P.  O.  Nelson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-246734/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Oregon  Water  Resources  Research  Institute 
Publication  WRRI-100,  Corvallis,  March,  1985.  16 
p,  2  fig,  7  tab,  18  ref.  USGS  G864-02.  14-08-0001- 
G-864. 

Descriptors:  Lakes,  'Acid  rain,  'Geochemistry, 
Speciation,  'Buffering,  'Aluminum,  Water  proper- 
ties, Water  chemistry,  Chemical  properties, 
•Oregon. 

Results  from  Nelson  and  Delwiche  (1983)  were 
extended  to  determine  possible  geochemical  con- 
trols on  the  chemical  composition  of  Oregon's 
Cascade  lakes.  Two  types  of  chemical  equilibrium 
relationships  were  developed:  (1)  predominance- 
area  diagrams  relating  primary  and  secondary  min- 
erals to  determine  the  phase  most  likely  to  be  in 
thermodynamic  equilbrium  with  lake  water  solu- 
tions and  (2)  chemical  speciation  calculations,  em- 
phasizing aluminum,  for  the  controlling  geochemi- 
cal phase  and  lake  susceptibility  to  acidification. 
Comparison  of  chemical  compositions  of  eight 
lakes  to  the  phase  regions  of  predominance  dia- 
grams indicated  that  kaolinite  was  the  secondary 
mineral  phase  controlling  solution  chemistry. 
Gibbsite  controlled  solution  chemistry  in  one  lake. 
Speciation  calculations  showed  aluminum  to  be 
predominantly  in  hydroxide  complexes  with  free 
aluminum  ion  concentration  never  exceeding  2% 
of  monomelic  aluminum.  Fluoride  and  sulfate 
complexes  were  generally  negligible.  Stability  indi- 
ces from  solution  compositions  gave  agreement 
with  predicted  controlling  secondary  mineral 
phases  from  predominance-area  diagrams.  The 
Oregon  Cascade  lakes  studied  appear  to  be  in 
equilibrium  or  derived  from  secondary  mineral 
phases  formed  during  the  incongruent  dissolution 
of  parent  feldspar  minerals.  These  geochemical 
forms,  known  for  their  low  dissolution  kinetics  and 
resistance  to  chemical  weathering,  explain  the 
dilute  solution  chemistry  and  weak  buffering  ca- 
pacity of  the  lakes  and  their  susceptibility  to  acidi- 
fication. 
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AQUATIC  BACTERIA  AND  PESTICIDE  DEG- 
RADATION, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Microbi- 
ology. 

R.  J.  Seidler. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-246775/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Oregon  Water  Resources  Research  Institute 
Publication  WRRI-93,  Corvallis,  August  1984.  30 
p,  6  fig,  5  tab,  23  ref.  USGS  G864-03.  14-08-001-G- 
864. 

Descriptors:  'Aquatic  bacteria,  'Pesticides,  '2-4- 
D,  Chlorinated  aromatics,  Biodegradation,  Alcali- 
genes,  Pseudomonas,  Bacteria,  DNA  plasmids. 

Thirty  bacteria  exhibiting  the  ability  to  utilize  the 
herbicide  2,4-dichlorophendoxy  acetate  (2,4-DD) 
have  been  isolated  from  aquatic  habitats  in  western 
Oregon.  Bacteria  utilizing  2,4-D  were  obtained 
from  two-thirds  of  attempted  enrichment  trials.  All 
bt  one  of  the  isolates  are  gram-negative  rods,  oxi- 
dase positive,  and  aerobic.  Those  examined  have 
lateral  or  subpolar  flagella  and  have  61-67%  gua- 
nine plus  cytosine  content  in  the  chromosomal 
DNA.  The  cultures  conform  to  bacteria  of  the 
genus  Alcaligenes  or  Pseudomonas.  Enrichment 
experiments  revealed  that  approximately  10-20  in- 
digenous bacteria  per  100  ml  of  water  were  capa- 
ble of  using  2,4-D  supplied  at  high  concentrations 
of  150  micrograms  of  2,4-D  per  ml  water.  About 
800  or  more  bacteria  100  ml  of  water  can  use  1-5 
micrograms/ml.  Over  60%  of  the  isolates  con- 
tained detectable  DNA  plasmids  with  molecular 
weights  in  the  range  of  10-53  megadaltons.  One 
large  plasmid,  designated  pEML  159,  had  many 
similarities  with  a  plasmid  obtained  from  an  Alcali- 
genes species  isolated  in  Australia.   Attempts  to 


transfer  between  bacteria  the  genetic  ability  for 
utilizing  2,4-D  met  with  limited  success.  Only 
pEML  159  was  transmissable,  and  only  to  species 
closely  related  to  the  donor  strain.  No  genetic 
transfer  of  2,4-D  utilization  ability  into  bacteria 
numerically  common  in  aquatic  habitats  was  de- 
tected. It  is  concluded  that  aquatic  bacteria  which 
utilize  2,4-D  are  widespread  but  are  present  in 
relatively  low  numbers.  Some  of  these  organisms 
are  able  to  use  well  over  150  micrograms/ml  of 
2,4-D  and  can  rapidly  cleanse  aquatic  environ- 
ments containing  much  smaller  levels  of  the  pesti- 
cide. These  bacteria  are  usually  able  to  metabolize 
other  chlorinated  aromatics  of  the  2,4-D  structural 
family. 
W86-02671 


FATE  OF  SELECTED  PRIORITY  POLLUT- 
ANTS IN  REGIONAL  WASTEWATER  TREAT- 
MENT PLANTS  IN  PUERTO  RICO  AND 
THEIR  IMPACT  OF  THE  QUALITY  OF 
COASTAL  RECEMNG  WATERS, 
Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Civil  Engi- 
neering. 

For  primary   bibliographic   entry   see   Field   5D. 
W86-02674 


IMPACTS  OF  INDIVIDUAL  ON-SLTE  SEWAGE 
DISPOSAL  FACILITIES  ON  MOUNTAIN  VAL- 
LEYS -  PHASE  II  -  WATER-QUALITY  CON- 
SIDERATIONS, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 

S.  P.  Luttrell,  and  C.  E.  Brockway. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249159/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  and  Energy  Recources  Re- 
search Institute,  Moscow,  Completion  Report, 
May,  1984.  74  p,  30  fig,  6  tab,  29  ref.  USGS  G839- 
03.  14-08-0001-G839. 

Descriptors:  'Water  pollution  sources,  'Idaho, 
•Groundwater  quality,  'Septic  tanks,  Septic 
wastewater,  Water  quality,  Aquifers. 

A  rapid  increase  in  residential  development  utiliz- 
ing primarily  on-site  sewage  disposal  systems  is 
occurring  in  the  Big  Wood  River  valley  in  Idaho. 
Hydrologic  characteristics  of  the  Big  Wood  River 
and  aquifer  systems  were  evaluated  addressing 
ground-water  characteristics,  groundwater/sur- 
face-water  relationships,  and  water  quality  in  rela- 
tion to  on-site  sewage  disposal  systems.  Ground 
water  is  unconfined  and  often  occurs  close  to  land 
surface  in  unconsolidated  valley-fill  deposits, 
which  range  from  less  than  40  feet  to  more  than 
180  feet  in  thickness.  Ground- water  underflow  at 
Halley  was  calculated  to  be  approximately  40,000 
acre  feet  per  year.  A  ground-water  quality  net- 
work of  approximately  50  wells  was  established 
from  which  samples  were  collected  in  July- 
August,  1983.  Approximately  20  wells  were  then 
selected  from  which  samples  were  collected 
through  March,  1984.  The  mean  concentrations  of 
nitrate-n,  chloride,  and  orthoshosphate  were  0.53, 
2.4,  and  .013  mg/L,  respectively.  Nitrate-n  concen- 
trations ranged  from  0.1  to  2.2  mg/L,  well  below 
the  USEPA  recommended  limit  of  10  mg/L.  The 
mean  specific  conductance  was  371  micromhos/cm 
at  25  deg  C.  Mean  concentrations  on  nitrate-n, 
chloride,  and  orthophosphate  from  surface-water 
samples  were  0.44,  1.8,  and  .015  mg/L,  respective- 
ly. Ground-water  levels  were  measured  in  approxi- 
mately 60  wells  from  which  a  water-table  contour 
map  and  a  ground-water/surface-water  profile 
were  constructed  for  July-August,  1983.  The  pro- 
file indicates  hydraulic  connection  between  ground 
water  and  surface  water  in  much  of  the  study  area. 
W86-02694 


HYDROLOGIC  AND  WATER  QUALITY  IM- 
PACTS OF  PEAT  MINING  IN  NORTH  CARO- 
LINA, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Forestry. 

J.  D.  Gregory,  R.  W.  Skaggs,  R.  G.  Groadhead, 

R.  H.  Culbreath,  and  J.  R.  Bailey. 

Available  from  the  National  Technical  Information 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


Service,  Springfield,  VA  22161  as  PB85-249175/ 
AS,  Price  codes:  All  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Institute,  Raleigh,  Completion  Report  No  214, 
August,  1984.  215  p,  93  fig,  31  tab,  16  ref. 

Descriptors:  *Surface  drainage,  'Subsurface  drain- 
age, 'Water  quality,  'Peat,  Peat  soils,  Mine  drain- 
age, Peat  mining,  Coastal  Plains,  North  Carolina. 

The  surface  and  subsurface  hydrologic  impacts  of 
peat  mining  were  studied  at  a  pocosin  site  in  the 
lower  Coastal  Plain  of  Northeastern  North  Caroli- 
na. Runoff  and  water  quality  data  were  collected 
for  discharge  from  field  ditches  draining  sites  being 
actively  mined  and  sites  with  natural  vegetation.  A 
water  management  model  (DRAINMOD)  was 
adapted  to  simulate  surface  hydrology.  The  finite 
element  method  was  used  to  evaluate  the  effects  of 
peat  mining  on  vertical  seepage  to  a  deep  aquifer 
and  lateral  seepage  from  a  nearby  lake.  Volume, 
duration,  and  peak  flow  of  storm  discharge  from 
field  ditches  was  greater  from  the  mining  sites  than 
from  those  having  natural  vegetation.  Baseflow 
between  storm  events  was  greater  from  vegetated 
sites  than  from  the  mined  sites.  Reduced  evapo- 
transpiration,  reduced  infiltration  capacity  aand 
grading  and  sloping  of  the  surface  are  most  likely 
responsible  for  those  differences.  Relatively  high 
concentrations  of  organic  sediment  in  field  ditch 
outflows  resulted  from  the  highly  erodible  state  of 
the  mined  surface  and  the  field  ditch  channels. 
However,  much  of  the  sediment  load  settled  in  the 
weir  stilling  ponds  and  concentrations  decreased 
downstream  in  collector  and  main  anels  due  to 
settling  and  dilution.  Concentrations  of  nitrogen 
and  phosphorus  varied  little  among  sampling  sites 
but  were  considerably  higher  than  those  reported 
in  outflow  from  similar  sites  with  natural  vegeta- 
tion in  several  other  studies.  Mining  appeared  to 
have  no  significant  impact  on  concentrations  of  K, 
Ca,  Mg,  and  CI  in  outflows. 
W86-02696 


SOME  HYDROLOGIC  ASPECTS  OF  PRO- 
POSED COAL  MINING  IN  THE  NORTH  FORK 
OF  THE  FLATHEAD  RrVER  HEADWATERS 
AREA,  NORTHWEST  MONTANA  AND  SOUTH 
EAST  BRITISH  COLUMBIA, 
Montana  Bureau  of  Mines  and  Geology,  Butte. 
For  primary  bibliographic  entry  see  Field  4C. 
W86-02707 


TRANSFER  OF  INFORMATION  AND  TECH- 
NOLOGY ON  ACID  MINE  DRAINAGE  FROM 
RESEARCH  TO  THE  USER, 

West   Virginia   Univ.,   Morgantown.    Water   Re- 
search Inst. 
C.  L.  Dodson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-101300/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  1984.  9  p.  USGS  G877- 
222.  14-O8-0OO1-G877. 

Descriptors:  'West  Virginia,  'Acid  mine  drainage, 
Education,  Technology  transfer,  Water  quality 
standards,  Iron,  Heavy  metals,  Reviews,  Informa- 
tion exchange,  Communication,  Sediment,  Stream 
pollution,  Fish,  Aquatic  life,  Water  pollution  ef- 
fects, Ecology,  Chemical  properties. 

The  project  was  designed  to  inform  the  user  of 
results  of  the  acid-mine-drainage  research  of  the 
state  water-research-institute  program.  A  chief  ob- 
jective was  to  supply  the  Division  of  Water  Re- 
sources, West  Virginia  Department  of  Natural  Re- 
sources, and  others  having  a  like  concern,  technol- 
ogy or  information  that  can  be  used  to  aid  in 
establishing  rational  water-quality  standards  for 
iron  in  streams  of  the  state  and  region.  Informa- 
tion-transfer methods  included  meetings  with  prin- 
cipal users  to  determine  needs,  close  personal  con- 
tacts for  individual  and  small-group  discussions, 
written  communications  that  included  reports,  a 
radio  program,  and  a  seminar  held  by  principal 
investigators  and  others  and  users  and  others  con- 
cerned with  use.  The  most  practical  method  of 
transferring  information  during  the  period  of  the 
project  was  by  direct  personal  contact,  and  the 
method  having  the  greatest  impact  was  the  semi- 


nar. The  project  made  a  valuable  contribution  to 
the  water-resources  needs  of  the  state,  and  the 
effectiveness  of  this  project  indicates  that  such  a 
technology/information-transfer  project  should  be 
included  in  the  annual  programs  of  each  state 
water  research  institute. 
W86-02711 


ADSORPTION  OF  HEAVY  METALS  ON  SEDI- 
MENTS IN  STREAMS  RECEIVING  ACID 
MINE  DRAINAGE, 

West  Virginia  Univ.,  Morgantown.  Water  Re- 
search Inst. 

B.  I.  Haddad,  and  C.  R.  Jenkins. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-101334/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report  1984.  48  p,  2  fig,  9  tab, 
33  ref,  append.  USGS  G  877-203.  14-08-0001- 
G877. 

Descriptors:  'West  Virginia,  'Acid  mine  drainage, 
Heavy  metals,  Aluminum,  Iron,  Manganese,  Zinc, 
Sediments,  Water  quality  standards,  Bottom  sedi- 
ments, Suspended  sediments,  Adsorption,  Oxides, 
Stream  pollution,  Sediment  distribution,  Chemical 
composition. 

Sediment  samples  were  collected,  from  the  Mon- 
ongahela  River,  between  Morgantown,  West  Vir- 
ginia and  Point  Marion,  Pennsylvania,  and  from 
two  tributaries,  Robinson  Run  and  West  Run.  Dis- 
tribution of  bottom  sediment  in  the  navigation 
channel  of  the  Monongahela  River  was  found  to 
be  uneven.  Sediment  resuspension  caused  by  tow- 
boats  traffic  was  significant.  A  sequential  extrac- 
tion procedure  conducted  on  river  sediment 
showed  that  the  Fe-Mn  oxide  phase  of  the  sedi- 
ment held  the  largest  share  of  heavy  metals.  Heavy 
metals  monitored  were  Al,  As,  Cd,  Cr,  Fe,  Mn,  Se, 
and  Zn.  As  and  Se  concentration  were  not  reliable 
because  the  equipment  and  procedure  used  were 
inadequate  to  detect  concentration  that  were 
present.  The  organic  carbon  content  of  the  sedi- 
ment was  found  to  be  higher  than  comparable 
streams.  The  effect  of  pH  5.0  on  heavy  metal 
release  from  sediment  was  investigated.  Mn  and 
Zn  were  the  only  heavy  metals  that  exhibited 
potential  for  release  from  sediment.  The  heavy 
metals  content  of  the  Monongahela  River  sediment 
was  higher  than  comparable  rivers.  A  comparison 
of  heavy  metals  content  in  sediment  from  Monon- 
gahela River  and  tributaries  showed  a  higher  con- 
tent in  the  river  sediment. 
W86-02714 


RELATIONSHIP  BETWEEN  CHEMICALLY 
DETERMINED  AND  BIOLOGICALLY  AVAIL- 
ABLE FORMS  OF  PHOSPHORUS  IN  LAKES 
AND  STREAMS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
F.  B.  Trama,  and  A.  W.  Mcintosh. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-126117/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Final  Technical  Completion  Report,  Sep- 
tember 1985.  73  p,  23  fig,  42  tab,  50  ref.  B-076-NJ. 
14-34-0001-9152. 

Descriptors:  'Reservoirs,  Tributaries,  Storm 
water,  Water  quality,  'New  Jersey,  Phosphorus, 
'Eutrophication,  Bioassay,  Limnology,  Water  pol- 
lution. 

Concentrations  of  total,  total  dissolved,  soluble 
reactive  and  bioavailable  phosphorus  were  deter- 
mined monthly  for  three  years  in  two  proximal 
reservoirs  and  their  major  tributaries.  Spruce  Run 
reservoir  was  a  eutrophic  on-stream  impoundment, 
and  Round  Valley  reservoir  was  a  mesotrophic 
pumped  storage  body  of  water.  Baseflow  and 
stormflow  conditions  were  monitored  for  the  main 
tributaries  of  Spruce  Run  reservoir.  Temperature, 
light  transmission,  dissolved  oxygen  concentration 
and  chlorophyll  a  levels  were  measured  monthly  in 
both  reservoirs.  Stormflows  contributed  about 
33%  of  the  annual  TP  load  from  Spruce  Run 
Creek  and  53%  from  Mulhockaway  Creek  to 
Spruce  Run  reservoir.  Mean  baseflow  BAP/TP 
ratios  were  0.43  and  0.35  for  Spruce  Run  and 


Mulhockaway  Creeks,  respectively,  but  the  storm- 
flow  BAP/TP  ratio  of  0.17  was  the  same  for  both 
streams.  Mean  TP  concentrations  were  15  and  29 
microgram/liter  in  Round  Valley  and  Spruce  Run 
reservoirs,  respectively,  but  the  three-year  average 
BAP/TP  ratio  of  0.21  was  the  same  for  both 
reservoirs.  Both  reservoirs  were  efficient  phospho- 
rus traps,  especially  with  respect  to  BAP  concen- 
trations, which  were  reduced  by  72%  in  Spruce 
Run  reservoir.  Secchi  disc  depth,  chlorophyll  a 
and  dissolved  oxygen  concentrations  in  Round 
Valley  reservoir  responded  quickly  to  an  episodic 
enrichment  of  phosphorus  but  only  the  chlorophyll 
a  showed  a  rapid  recovery.  The  rate  of  hypolimne- 
tic  oxygen  consumption  (AHOD)  of  0.06  micro- 
gram 02/cm2/day  in  Round  Valley  failed  to  im- 
prove during  the  three  years  of  investigation. 
Phosphorus  budgets  were  assembled  for  both  res- 
ervoirs and  used  to  compare  predicted  TP  concen- 
trations to  those  observed.  An  equilibrium-based 
model  proposed  by  Lee  et  al.  gave  poor  agree- 
ment. The  Dillon-Rigler  model  accurately  predict- 
ed the  observed  annual  mean  TP  concentrations 
and  not  the  springtime  TP  concentration  it  was 
supposed  to  predict. 
W86-02721 


EVALUATION  OF  DATA  REQUIREMENTS 
FOR  GROUNDWATER  CONTAMINANT 
TRANSPORT  MODELING, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

E.  W.  Strecker,  W.  Wen-Sen  Chu,  and  D.  P. 
Lettenmaier. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-126133/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Water  Resources  Series  Technical  Report 
No  94,  May  1985.  92  p,  30  fig,  13  tab,  45  ref.  USGS 
C-3173-G.  14-08-0001-G1059. 

Descriptors:  'Groundwater,  'Contaminant  trans- 
port, 'Data  requirements,  'Path  of  pollutants,  'Pa- 
rameter identification,  'Method  of  characteristics, 
'Computer  models,  Prediction,  Mathematical 
models,  Risks. 

Groundwater  flow  and  contaminant  transport 
models  have  been  widely  used  for  planning  and 
design  purposes  in  the  past  decade.  The  predictive 
ability  of  these  models  is  limited  by  the  assump- 
tions and  approximations  introduced  in  the  model 
governing  equations  and  their  solutions,  the  model 
parameters  used,  and  the  availability  and  quality  of 
the  model  calibration  data.  By  combining  a  param- 
eter identification  algorithm  with  the  united  states 
geological  survey's  Method  of  Characteristics 
(USGS-MOC)  Code  and  using  two  synthetic 
aquifers,  this  study  evaluated  the  effects  of  data 
availability  and  uncertainty  on  groundwater  con- 
taminant transport  prediction  by  a  series  of  numeri- 
cal experiments.  The  study  results  indicate  that  the 
predictive  ability  of  USGS-MOC  is  limited  unless 
relatively  extensive  and  good  quality  data  are 
available.  Extending  the  time  length  of  observation 
was  generally  more  effective  in  improving  parame- 
ter estimates  than  adding  more  observation  wells. 
Finally,  provided  that  all  boundary  conditions  are 
known,  the  accurate  estimation  of  transmissivity  in 
an  aquifer  is  by  far  the  most  important  step  toward 
more  reliable  prediction  of  contaminant  transport. 
The  experimental  results  showed  that  when  only 
limited  data  were  available  for  model  calibration, 
the  predicted  contaminant  concentrations  could  be 
significantly  in  error  in  just  five  years  of  simula- 
tion. Based  on  the  study  results,  we  suggest  that 
with  typical  data  bases,  groundwater  flow  and 
contaminant  transport  model  results  should  be  ac- 
companied by  detailed  uncertainty  analysis  prior  to 
implementation  for  planning  or  design  purposes. 
W86-02723 


MODELING  OF  OVERLAND  FLOW  BY  THE 
DIFFUSION  WAVE  APPROACH, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

R.  S.  Govindaraju,  S.  E.  Jones,  and  M.  L.  Kavvas. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-132388/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 


i. 

a 


47 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


fiche.  Research  Report  No.  159,  August  1985.  79  p, 
13  fig,  1  tab,  18  ref,  1  append.  USGS  G-908-03.  14- 
08-000 1-G-908(FY  84). 

Descriptors:  'Kentucky,  'Pollutant  transport, 
•Path  of  pollutants,  'Overland  flow,  Model  stud- 
ies, Oil  fields,  Oil  pollution,  Flow  characteristics, 
Flow  pattern. 

Water  quality  degradation  and  a  need  for  precise 
answers  to  transport  of  pollutants  by  overland 
flow  were  studied  with  special  reference  to  the 
evaporation  pits  located  adjacent  to  streams  in  the 
oil  producing  regions  of  eastern  Kentucky.  The 
practical  shortcomings  of  the  state-of-the-art  kine- 
matic wave  are  discussed  and  a  new  mathematical 
modeling  approach  for  overland  flows  using  the 
more  comprehensive  diffusion  wave  is  attempted 
as  the  first  stem  in  solving  this  problem.  A  Fourier 
series  representation  of  the  solution  to  the  diffusion 
wave  is  adopted  and  found  to  perform  well.  The 
physically  justified  boundary  conditions  for  steep 
slopes  is  considered  and  both  numerical  and  analyt- 
ical schemes  are  developed.  The  zero-depth-gradi- 
ent lower  condition  is  used  and  found  to  be  ade- 
quate. The  steady  state  analysis  for  mild  slopes  is 
found  to  be  informative  and  both  analytical  and 
numerical  solutions  are  found.  The  effect  of  impos- 
ing transients  on  the  steady  state  solution  are  con- 
sidered. Finally  the  cases  for  which  these  tech- 
niques can  be  used  are  presented. 
W86-02738 


IDENTIFICATION  OF  SOIL-WATER  CHEMI- 
CAL PARAMETERS  FOR  THE  PREDICTION 
AND  TREATMENT  OF  SUSPENDED  SOLIDS 
IN  SURFACE  WATER  RESERVOIRS  OF  COAL 
MINE  LANDS, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  5D. 
W86-02739 


INVESTIGATION  OF  POLLUTION  IN  A 
KARST  AQUIFER  UTILIZING  OPTICAL 
BRIGHTENER, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-02740 


CONTROLS  ON  PHOSPHORUS  MOBILITY  IN 
THE  POTOMAC  RIVER,  NEAR  THE  BLUE 
PLAINS  WASTEWATER  TREATMENT  PLANT, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

P.  P.  Hearn. 

Available  from  Dist  Branch,  USGS  604  S.  Pickett 

St.    Alexandria,   VA   22034.    USGS    Professional 

Paper  2231,    1985.   46  p,   29  fig,   2  tab,   56  ref. 

Descriptors:  'Potomac  River,  'Wastewater  dispos- 
al, 'Sewage  disposal,  'Phosphates,  'Path  of  pollut- 
ants, Sediments,  Bottom  sediments,  Sorption,  Nu- 
trients. 

The  removal  of  phosphorus  from  wastewater  treat- 
ment plant  effluents  is  desirable,  both  in  terms  of 
water  quality,  and  also  because  it  can  cost  less  than 
nitrogen  or  carbon  removal.  The  biological  avail- 
ability of  phosphorus  in  a  sediment-water  system  is 
controlled  by  a  number  of  processes.  Effective 
decision-making  requires  a  data-collection  effort 
tailored  to  specific  locations.  The  Blue  Plains 
wastewater  treatment  plant  is  the  largest  point 
source  of  phosphorus  in  the  entire  Potomac  River 
basin,  discharging  an  average  of  2000  kilograms  of 
phosphorus  into  the  river  each  day.  The  transport 
of  phosphorus  near  the  treatment  plant  was  found 
to  be  affected  primarily  by  the  circulation  regime 
and  chemical  reactions  with  suspended  and  bottom 
sediments.  The  effect  of  river  discharge  on  the 
convective  transport  of  phosphorus  near  the  out- 
fall is  significantly  reduced  by  a  mid-river  shoal 
area  that  confines  the  flow  path  of  the  effluent  to 
an  embayment  on  the  eastern  side  of  the  river  for  a 
distance  of  2  miles  below  the  outfall.  This  embay- 
ment serves  as  a  sediment  trap,  where  protection 
from  bottom  scour  permits  clay-rich  sediments  to 
accumulate.  Mean  residence  time  is  2-1/2  days  for 


the  effluent  to  leave  the  embayment  area.  The 
amount  of  dissolved  phosphorus  available  within 
the  water  column  is  regulated  primarily  by  sorp- 
tion and  precipitation  reactions  with  suspended 
and  bottom  sediments.  Amorphous  ferric  oxyhy- 
droxides  are  the  primary  phase  responsible  for 
phosphorus  sorption.  A  substantial  amount  of 
phosphorus  is  associated  with  residual  iron  and 
aluminum  from  within  the  treatment  plant,  espe- 
cially in  sediments  close  to  the  outfall.  The  concen- 
tration of  amorphous  iron  in  fine-grained  sediments 
is  significant  with  respect  to  the  circulation  regime 
within  the  embayment.  Phosphorus  has  accumulat- 
ed in  areas  of  fine-grained  sediment  deposition. 
Conversely,  the  absence  of  these  compounds  in 
sand-rich  sediments  near  the  outfall  has  apparently 
facilitated  the  precipitation  of  the  ferrous  phos- 
phate mineral  vivianite.  Approximately  13  percent 
of  the  phosphorus  discharged  between  September 
1977  and  August  1980  has  been  retained  in  the 
embayment.  A  diurnal  cycle  corresponds  to  the 
metabolic  utilization  of  phosphorus  by  phytoplank- 
ton.  This  cyclic  sorption  is  superimposed  upon  a 
constant  and  non-cyclic  sorption  of  phosphorus  by 
inorganic  phases.  (USGS) 
W86-02762 


PESTICIDES  IN  THE  NATION'S  RIVERS,  1975- 
1980,  AND  IMPLICATIONS  FOR  FUTURE 
MONITORING, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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WATER-QUALITY  CHARACTERISTICS  OF 
STREAMS  IN  THE  PICEANCE  CREEK  AND 
YELLOW  CREEK  DRAINAGE  BASINS, 
NORTHWESTERN  COLORADO, 

Geological  Survey,  Meeker,  CO.  Water  Resources 
Div. 

R.  L.  Tobin,  H.  E.  Stranathan,  and  K.  J.  Covay. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4261,  1985.  80  p,  35  fig,  14  tab, 
34  ref. 

Descriptors:  'Chemical  analyses,  'Energy,  Water 
resources,  'Colorado,  Water  quality,  'Piceance 
Creek  basin,  'Yellow  Creek  basin. 

Physical  and  chemical  data  for  streams  in  the  Pi- 
ceance Creek  and  Yellow  Creek  drainage  basins, 
Colorado  collected  during  the  1977-81  water  years 
are  summarized.  Stream  temperatures  ranged  from 
-0.5  to  35.0  degrees  Celsius  and  were  warmest  near 
the  downstream  reaches  of  Piceance  and  Yellow 
Creeks.  Minimum  concentrations  of  dissolved 
oxygen  were  greater  than  3.0  milligrams  per  liter 
in  Piceance  and  Yellow  Creeks,  and  concentrations 
of  dissolved  oxygen  exceeded  saturation  during 
periods  of  active  photosynthesis.  Values  of  pH  in 
streams  ranged  from  6.9  to  9.0  and  were  least 
during  snowmelt  runoff  and  greatest  in  low  flows 
in  the  lower  reaches  of  Piceance  and  Yellow 
Creeks.  Concentrations  of  suspended  sediment  ex- 
ceeded 100,000  milligrams  per  liter  in  localized 
runoff.  Specific  conductance  varied  inversely  with 
discharge.  Sodium,  magnesium,  bicarbonate,  and 
sulfate  ions  and  concentration  ranges  of  dissolved 
solids  between  400  and  1,700  milligrams  per  liter 
were  characteristic  of  the  water  quality  of  the 
perennial  streams.  Calcium  and  bicarbonate  domi- 
nated the  major  ions,  and  concentrations  of  dis- 
solved solids  normally  were  less  than  600  milli- 
grams per  liter  in  the  intermittent  streams  during 
storm  and  snowmelt  runoff.  Augmentation  to  Pi- 
ceance and  Yellow  Creeks  from  ground-water 
sources  in  the  lower  reaches  of  both  streams  in- 
creased concentrations  of  dissolved  solids  several 
thousand  milligrams  per  liter  during  medium  and 
low  flows  and  caused  a  change  in  water-quality 
type  from  sodium  magnesium  bicarbonate  to  a 
high-percentage  sodium  bicarbonate.  Increases  in 
dissolved  concentrations  of  arsenic,  boron,  fluo- 
ride, lithium,  strontium,  and  sulfate  were  related  to 
ground-water  sources  or  discharges  from  areas  of 
energy  resource  development.  (USGS) 
W86-02767 


RECONNAISSANCE  OF  CHEMICAL  QUALITY 
OF  SURFACE  WATER  IN  THE  UPPER  VIRGIN 
RIVER  BASIN,  UTAH,  ARIZONA,  AND 
NEVADA, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

G.  W.  Sandberg,  and  L.  G.  Sultz. 
Available  from  OFSS,   USGS  Box  25425  Lake- 
wood,  CO  80225.   Utah   Department  of  Natural 
Resources,  Salt  Lake  City,  Technical  Publication 
83,  1985.  69  p,  7  fig,  9  tab,  27  ref. 

Descriptors:  Water  quality,  Salinity,  Surface 
water,  Sediment  transport,  Chemical  analyses, 
Water  analysis,  'Virgin  River  basin,  Reconnais- 
sance studies,  'Utah,  'Arizona,  'Nevada. 

The  Virgin  River  drainage  from  headwaters  in 
Utah  to  Littlefield,  Arizona  has  an  area  of  about 
5,090  square  miles  in  southwestern  Utah,  north- 
western Arizona,  and  southeastern  Nevada.  Water- 
quality  data  were  obtained  from  1  to  5  times  at  74 
sites  in  the  basin  between  August,  1981  and  Sep- 
tember, 1982.  Tributary  inflow  to  the  Virgin  River 
generally  contained  smaller  dissolved-solids  con- 
centrations than  did  the  river  during  low  flow  and 
larger  concentrations  during  high  flow.  LaVerkin 
Hot  Springs,  with  a  dissolved  solids  concentration 
of  nearly  10,000  milligrams  per  liter,  contributes  a 
flow  of  approximately  1 1  cubic  feet  per  second  to 
the  river.  Major  ions  from  the  springs  were  sodium 
and  chloride.  Dissolved  solids  in  the  river  system 
ranged  from  56  milligrams  per  liter  at  Cascade 
Spring,  Utah,  to  2,620  milligrams  per  liter  at  Little- 
field,  Arizona.  Calcium  and  sulfate  were  predomi- 
nant ions  although  other  ions  were  in  greater  con- 
centration in  some  reaches.  Sediments  loads  ranged 
from  0.13  to  3,582  tons  per  day  39  samples  collect- 
ed in  August,  1981  and  May,  1982.  The  maximum 
recorded  sediment  load  was  1,930,000  tons  per  day 
prior  to  this  investigation  (1980).  Dissolved-oxygen 
concentrations  did  not  indicate  dissolved-oxygen 
depletion.  Sanitary  conditions  may  be  degraded 
downstream  from  livestock  areas.  Pesticide  con- 
centrations were  minimal  where  sampled.  (USGS) 
W86-02768 


SIMULATING  UNSTEADY  TRANSPORT  OF 
NITROGEN,  BIOLOGICAL  OXYGEN 

DEMAND  AND  DISSOLVED  OXYGEN  IN  THE 
CHATTAHOOCHEE    RIVER    DOWNSTREAM 
FROM  ATLANTA,  GEORGIA, 
Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 
H.  E.  Jobson. 

Available  from  Dist  Branch,  USGS  604  S.  Pickett 
St.  Alexandria,  VA  22034.  USGS  Water-Supply 
Paper  2264,    1985.   36  p,    17   fig,   3   tab,   25   ref. 

Descriptors:  'Computer  models,  Water  pollution 
sources,  'Biological  oxygen  demand,  Nitrification, 
Water  quality,  'Path  of  pollutants,  Temperature 
models,  Water-quality  models,  'Georgia,  'Chatta- 
hoochee River,  'Dissolved  oxygen,  'Nitrogen. 

As  part  of  an  intensive  water-quality  assessment  of 
the  Chattachoochee  River,  repetitive  water-quality 
data  were  obtained  at  12  sites  along  a  69  kilometer 
reach  of  the  river  downstream  of  Atlanta,  Georgia. 
Concentrations  of  seven  constituents  (temperature, 
dissolved  oxygen,  ultimate  carbonaceous  biochemi- 
cal oxygen  demand  (BOD),  organic  nitrogen,  am- 
monia, nitrite,  and  nitrate)  were  obtained  during 
two  periods  of  36  hours,  one  starting  on  August  30, 
1976,  and  the  other  starting  on  May  31,  1977.  The 
study  reach  contains  one  large  and  several  small 
sewage  outfalls  and  receives  the  cooling  water 
from  two  large  powerplants.  An  unsteady  water- 
quality  model  of  the  Lagrangian  type  was  calibrat- 
ed using  the  1977  data  and  verified  using  the  1976 
data.  The  model  provided  a  good  means  of  inter- 
preting these  data  even  though  both  the  flow  and 
the  pollution  loading  rates  were  highly  unsteady. 
A  kinetic  model  of  the  cascade  type  was  found  to 
accurately  describe  the  physical  and  biochemical 
processes  occurring  in  the  river.  All  rate  coeffi- 
cients, except  reaeration  and  those  describing  the 
resuspension  of  BOD  were  fitted  to  the  1977  data 
and  verified  by  use  of  the  1976  data.  The  study 
showed  that  at  steady  low  flow  about  38  percent  of 
the    BOD    settled    without    exerting    an    oxygen 
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demand.  This  settled  BOD  was  resuspended  at 
high  flow  and  exerted  an  immediate  oxygen 
demand.  About  70  percent  of  the  ammonia  extract- 
ed from  the  water  column  was  converted  to  nitrite 
but  the  fate  of  the  remaining  30  percent  is  un- 
known. Photosynthetic  production  was  not  an  im- 
portant factor  in  the  oxygen  balance  during  either 
run.  (USGS) 
W86-02769 


APPRAISAL  OF  WATER-QUALITY  CONDI- 
TIONS, LOWER  BLACK  RIVER,  WINDSOR 
COUNTY,  VERMONT, 

Geological  Survey,  Bow,  NH.  Water  Resources 
Div. 

K.  W.  Toppin. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  82-4116,  1983.  61  p,  11  fig,  7  tab,  17 
ref. 

Descriptors:  Water  quality,  'Hydroelectric  power, 
•Nutrients,  *Algal  growth,  'Primary  productivity, 
•Preimpoundment,  Aquatic  life,  Secondary 
wastewater,  Waste  treatment,  Nuisance  algal,  Or- 
ganic loading,  Oxygen  demand,  Trace  elements, 
Conductance,  Organic  carbon,  Town  of  Spring- 
field, 'Vermont,  Black  River. 

Six  hydroelectric  power  dams  are  planned  along  a 
22-mile  reach  of  the  lower  Black  River  in  south- 
eastern Windsor  County,  Vermont.  Data  were  col- 
lected at  10  stations,  during  water  years  1977-81,  to 
appraise  quality  conditions  before  construction. 
Average  specific  conductance  of  Black  River  is 
101  micromhos  indicating  low  concentrations  of 
dissolved  solids.  Concentrations  of  common  con- 
stituents and  minor  elements  were  generally  low 
and  within  safe  levels  for  aquatic  life.  Near-saturat- 
ed dissolved  oxygen  concentrations  and  relatively 
low  mean  total  organic  carbon  concentrations  indi- 
cate little  oxygen-consuming  substances  in  Black 
River.  Mean  total  nitrogen  concentrations  ranged 
from  0.31  mg/L  (milligrams  per  liter)  to  0.61  mg/ 
L.  The  highest  concentrations  were  most  likely 
due  to  secondary  waste  discharges  entering  the 
river.  Nitrate  was  the  primary  form  of  inorganic 
nitrogen,  mean  concentrations  ranged  from  0. 1 3  to 
0.27  mg/L.  Concentrations  seem  high  enough  to 
promote  excessive  algal  growth  in  the  proposed 
Hawks  Mountain  Reservoir.  Mean  concentrations 
of  total  phosphorus  ranged  from  0.014  to  0.112 
mg/L  as  P.  Maximum  concentrations  at  all  stations 
generally  exceeded  U.S.  Environmental  Protection 
Agency  suggested  levels  for  water  entering  lakes 
and  reservoirs.  Mean  orthophosphorus  concentra- 
tions ranged  from  0.005  to  0.029  mg/L,  suggesting 
a  potential  for  nuisance  algal  conditions  to  develop 
in  the  proposed  reservoir.  Mean  algal  growth  po- 
tential concentrations  ranged  from  1.3  to  8.8  mg/ 
L,  falling  within  the  moderately  high  to  high  pro- 
ductivity range.  No  pesticides  and  polychlorinated 
biphenyls  were  detected.  (USGS) 
W86-02770 


STATISTICAL  APPROACH  TO  EVALUATING 
THE  RELATION  OF  COAL  MINING,  LAND 
RECLAMATION,  AND  SURFACE-WATER 
QUALITY  IN  OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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INTEGRATED  LAKE-WATERSHED  ACIDIFI- 
CATION STUDY,  VOLUME  2-HYDROLOGIC 
ANALYSIS, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

P.  S.  Murdoch,  N.  E.  Peters,  and  R.  M.  Newton. 

Electric  Power  Research  Institute-ILWAS  report 

EPRI  EA-3221,  Vol  2,  1984.  58  p,  18  fig,  11  tab,  31 

ref. 

Descriptors:  Water  budgets,  Watershed  hydrology, 
•Acid  rain,  Base  flow,  Groundwater  runoff,  Eva- 
potranspiration,  'Water  pollution  sources,  'Adi- 
rondack Mountains,  'New  York,  ILWAS. 

A  hypothesis  of  the  Integrated  Lake-Watershed 
Acidification  Study  has  been  that  lakes  receiving 


much  of  their  inflow  from  deep  soil  horizons  will 
be  more  alkaline  than  those  receiving  mostly  sur- 
face runoff.  Two  similar  lake  basins  in  the  West- 
Central  Adirondack  Mountains  were  studied.  Both 
basins  received  about  120  centimeters  of  acid  pre- 
cipitation annually  (pH  4.2).  One  lake  is  acidic  (pH 
=  4.7),  the  other  is  neutral  (pH  =  7).  Hydrologic 
and  geologic  data  included  (1)  thickness  of  till  and 
capacity  to  transmit  water  to  the  lake,  (2)  'flashi- 
ness'  of  runoff  and  degree  of  flow  augmentation  by 
ground  water,  (3)  flow-duration  curves,  (4)  reces- 
sion curves  representing  ground-water  decline  in 
winter,  (5)  monthly  changes  in  watershed  storage, 
including  surface  retention  and  soil  moisture,  and 
(6)  magnitude  of  ground-water  decline  in  summer 
and  subsequent  recharge  in  fall.  The  neutral  lake 
receives  about  10  times  more  ground  water  than 
the  acidic  lake.  Large  amounts  of  water  applied 
over  short  periods  (such  as  the  spring  snowmelt) 
increase  the  relative  amount  of  shallow  flow  and 
thus  increase  lake-water  acidity).  (USGS) 
W86-02777 


WATER-QUALITY    DATA    FOR    THE    POTO- 
MAC-RARITAN-MAGOTHY  AQUIFER 

SYSTEM  IN  SOUTHWESTERN  NEW  JERSEY, 
1923-83, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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CHEMICAL  AND  BIOLOGICAL  QUALITY  OF 
SELECTED  LAKES  IN  OHIO,  1978  AND  1979, 
Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-02786 


LOW-FLOW  CHARACTERISTICS  OF 

STREAMS    IN    THE    KISHWAUKEE    RIVER 
BASIN,  ILLINOIS, 

Geological  Survey,  De  Kalb,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-02787 


HYDROGEOLOGIC  RECONNAISSANCE  OF 
THE  SAN  MIGUEL  RIVER  BASIN,  SOUTH- 
WESTERN COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02789 


RUNOFF  AND  CHEMICAL  LOADING  IN 
SMALL  WATERSHEDS  IN  THE  TWIN  CITIES 
METROPOLITAN  AREA,  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02794 


QUALITY  OF  GROUND  WATER  IN  MONITOR 
AND  WILLIAMS  TOWNSHIPS,  BAY  COUNTY, 
MICHIGAN, 

Geological  Survey,  Lansing,  MI.  Water  Resources 
Div. 

F.  R.  Twenter,  and  T.  R.  Cummings. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4110,  1985.  41  p,  16  fig,  10  tab,  5 
ref. 

Descriptors:  'Hydrogeology,  Groundwater, 
'Groundwater  pollution,  'Groundwater  move- 
ment, Water  quality,  Saline  water,  Coal  mining, 
Bay  County,  'Michigan. 

A  hydrogeological  study  of  Monitor  and  Williams 
Townships  in  Bay  County,  Michigan,  was  con- 
ducted during  1983-84.  Migration  of  mineralized 
ground  water  from  abandoned  subsurface  coal 
mines  in  Monitor  and  Williams  Townships  had 
been  thought  to  effect  the  quality  of  domestic 
ground-water  supplies  in  the  area.  To  investigate 
the  possibility,  wells  were  installed  to  obtain  geo- 


logic data  and  water  samples;  related  data  concur- 
rently collected  by  other  agencies  also  were  ana- 
lyzed. The  principal  geologic  units  are  glacial  de- 
posits and  the  Saginaw  Formation.  Glacial  depos- 
its, 75  to  175  feet  thick,  are  primarily  clay  under- 
lain in  places  by  sand  and  gravel.  This  sand  and 
gravel  is  the  primary  source  of  potable  ground 
water  in  the  study  area.  Underlying  the  glacial 
deposits  is  the  Saginaw  Formation-a  unit  that  is 
mostly  shale  and  silty  shale  containing  beds  of 
siltstone,  sandstone,  and  coal.  Specific  conductance 
of  water  from  wells  indicate  that  dissolved-solids 
concentration  increases  with  well  depth.  About  50 
percent  of  specific  conductance  values  of  water 
from  wells  more  than  100  feet  deep  were  equal  to 
or  greater  than  5,000  microsiemens,  whereas  only 
13  percent  of  the  values  of  water  from  wells  less 
than  100  feet  deep  were  equal  to  or  greater  than 
5,000  microsiemens.  Chemical  analyses  of  water 
from  abandoned  mines  and  the  Saginaw  Formation 
in  areas  without  coal  indicated  that  the  Saginaw 
Formation  is  as  likely  to  influence  the  water-qual- 
ity characteristics  of  the  glacial  deposits  as  is  water 
from  abandoned  mines.  (USGS) 
W86-02798 


MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  NEW  MEXICO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

T.  H.  Thompson,  R.  Chappell,  and  D.  L.  Hart. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water  Resources  Investi- 
gations Report  83-41 18-C,  1984.  5  p,  4  fig,  11  ref. 

Descriptors:  Groundwater,  'Water  quality  data, 
Hydrogeology,  'Groundwater  quality,  'Basin  and 
Range  province,  'New  Mexico,  'Maps,  'Dis- 
solved solids. 

This  map  report  is  part  of  a  U.S.  Geological 
Survey  project  to  characterize  the  geology  and 
hydrology  of  the  Basin  and  Range  province.  The 
report  consists  of  two  maps  at  a  scale  of  1:500,000 
describing  the  ground-water  quality  of  the  New 
Mexico  portion  of  the  Basin  and  Range  province. 
The  first  map  shows  the  areal  distribution  of  dis- 
solved solids  of  ground  water  in  the  basin-fill  de- 
posits. The  second  map  shows  the  areal  distribu- 
tion of  the  dominant  chemical  type  of  ground 
water  in  the  basin-fill  deposits.  (USGS) 
W86-02799 


DATA  COLLECTED  BY  THE  U.S.  GEOLOGI- 
CAL SURVEY  DURING  A  STUDY  OF  URBAN 
RUNOFF  IN  BELLEVUE,  WASHINGTON, 
1979-82, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W86-02811 


ANALYSIS  OF  URBAN  RUNOFF  DATA  AND 
EFFECTS  ON  THE  SOUTH  PLATTE  RIVER, 
DENVER  METROPOLITAN  AREA,  COLORA- 
DO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

S.  R.  Ellis,  J.  T.  Doerfer,  M.  H.  Mustard,  S.  R. 
Blakely,  and  J.  W.  Gibbs. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water  Resources  Investi- 
gations Report  84-4159,  1984.  66  p,  8  fig,  32  tab,  13 
ref. 

Descriptors:  Tributary  basins,  'Land  use,  Rainfall, 
'Storm  loads,  Nutrients,  Trace  elements,  'Denver, 
'Colorado,  'Water  pollution  sources,  'Urban 
runoff,  Water  quality,  Load  analysis. 

Denver  was  selected  for  inclusion  in  the  Nation- 
wide Urban  Runoff  Program,  sponsored  by  the 
U.S.  Environmental  Protection  Agency  and  the 
U.S.  Geological  Survey.  This  report,  prepared  in 
cooperation  with  the  Denver  Regional  council  of 
governments,  contains  a  synopsis  of  previous  urban 
runoff  studies  in  the  Denver  metropolitan  area. 
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The  report  includes  a  description  of  the  monitored 
basins,  a  summary  of  storm  runoff-to-rainfall  ratios 
and  estimates  of  impervious  retention,  and  constit- 
uent loads  and  concentrations  from  seven  small 
basins.  The  data  from  six  small  and  five  tributary 
basins  to  the  South  Platte  River  are  analyzed  using 
regression  analysis,  resulting  in  two  sets  of  regres- 
sion equations  to  predict  storm  runoff  volume  and 
selected  constituent  loads.  The  regression  equa- 
tions may  be  used  to  estimate  storm-runoff  volume 
and  constituent  loads  from  unmonitored  basins 
from  15  to  16,000  acres  with  effective  impervious 
areas  of  15  to  90  percent.  The  effects  of  urban 
runoff  on  the  South  Platte  River  in  the  Denver 
area  are  described  in  three  ways.  The  three  meth- 
ods indicated  that  storm  runoff  was  a  significant 
contributor  of  total  suspended  solids,  total  organic 
carbon,  total  lead,  and  total  zinc  to  the  South 
Platte  River.  (USGS) 
W86-02813 


STREAMFLOW  AND  SPECIFIC-CONDUCT- 
ANCE DATA  FOR  SELECTED  SITES,  FEBRU- 
ARY 15  THROUGH  APRIL  9,  1984,  NEAR  THE 
Y-12  PLANT,  THE  OAK  RIDGE  RESERVA- 
TION, TENNESSEE, 

Geological  Survey,  Knoxville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02817 


WATER-QUALITY  CHARACTERISTICS  OF 
ABHA  RESERVOIR,  ABHA,  SAUDI  ARABIA, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 
Div. 

W.  J.  Shampine. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4248,  1984.  42  p,  6  fig,  4  tab,  5 
ref. 

Descriptors:  Water  quality,  *Reservoir  storage, 
•Water  supply,  'Phytoplankton,  Nutrients,  *Saudi 
Arabia,  *Abha,  Asir  Mountains. 

A  water-supply  reservoir  for  the  town  of  Abha,  in 
the  Asir  Mountain  range  in  southwestern  Saudi 
Arabia  was  studied  by  periodic,  year-long  sam- 
pling in  1980  to  measure  changes  in  some  of  the 
water-quality  characteristics.  Measurements  in- 
cluded surface  to  bottom  profiles  of  temperature, 
dissolved  oxygen,  pH,  and  Eh;  surface  and  bottom 
chemical  analyses;  and  surface  phytoplankton  anal- 
yses. In  January  1980  the  reservoir  was  isothermal 
and  had  a  mean  temperature  of  13. 8C.  Thermal 
stratification  had  formed  by  April  and  was  at  a 
maximum  in  July,  when  the  water  temperature  was 
21. 3C  at  the  surface  and  17. 3C  near  the  bottom  of 
the  reservoir.  In  April  chemically  reducing  condi- 
tions developed  in  the  hypolimnion;  concentrations 
of  iron,  manganese,  and  hydrogen  sulfide  increased 
significantly.  Below  a  depth  of  about  5  meters  the 
water  became  anaerobic,  the  pH  was  reduced  from 
8.5  to  7.2,  and  the  Eh  became  negative.  The  reser- 
voir became  isothermal  again  in  November  1980 
and  the  reducing  conditions  slowly  dissipated.  The 
dominant  phytoplankton  population  in  the  reser- 
voir varied  from  Cyanophyta  in  the  winter  and 
spring,  to  Chlorophyta  in  the  summer,  to  diatoms 
in  the  fall.  The  concentration  of  Anacystis,  Oscilla- 
toria,  and  Aphanizomenon  measured  in  the  winter 
and  spring  indicate  the  possibility  of  some  pollu- 
tion to  the  reservoir.  (USGS) 
W86-02820 


POTENTIAL  EFFECTS  OF  SURFACE  COAL 
MINING  ON  THE  HYDROLOGY  OF  THE 
WEST  OTTER  AREA,  ASHLAND  AND 
BIRNEY-BROADUS  COAL  FIELDS,  SOUTH- 
EASTERN MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W86-02827 


GEOHYDROLOGY  AND  GROUND-WATER 
FLOW  AT  VERONA  WELL  FOELD,  BATTLE 
CREEK,  MICHIGAN, 

Geological  Survey,  Lansing,  MI.  Water  Resources 


Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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GROUND-WATER  RESOURCES  AND  POTEN- 
TIAL HYDROLOGIC  EFFECTS  OF  SURFACE 
COAL  MINING  IN  THE  NORTHERN 
POWDER  RIVER  BASIN,  SOUTHEASTERN 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W86-02841 


HYDROLOGY  OF  MAJOR  ESTUARIES  AND 
SOUNDS  OF  NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2L. 

W86-02842 


WATER-QUALITY  CHARACTERISTICS  FOR 
SELECTED  SITES  ON  THE  CAPE  FEAR 
RIVER,  NORTH  CAROLINA,  1955-80-VARIA- 
BILITY,  LOADS,  AND  TRENDS  OF  SELECTED 
CONSTITUENTS, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

J.  K.  Crawford. 

Available  from  Distribution  Branch,  USGS,  Alex- 
andria, VA  22304.  USGS  Water-Supply  Paper 
2185-F,  1985.  44  p,  15  fig,  17  tab,  103  ref. 

Descriptors:  Water  quality,  Water  quality  stand- 
ards, *Ions,  'Trace  elements,  'Nutrients,  'North 
Carolina,  Specific  conductivity,  Hydrogen  ion 
concentration,  Sulfates,  Nitrates,  Mercury,  Iron, 
Manganese,  Phosphorus,  Nitrogen,  Phytoplankton, 
Eutrophication,  'Development  impacts,  Cape  Fear 
River,  Haw  River,  Deep  River,  B.  Everett  Jordan 
Dam. 

Historical  water-quality  data  collected  by  the  U.S. 
Geological  Survey  from  the  Cape  Fear  River  at 
Lock  1,  near  Kelly,  North  Carolina,  show  increas- 
ing concentrations  of  total-dissolved  solids,  specific 
conductance,  sulfate,  chloride,  nitrite  plus  nitrate 
nitrogen,  magnesium,  sodium,  and  potassium 
during  the  past  25  years.  Silica  and  pH  show 
decreasing  trends  during  the  same  1957-80  period. 
These  long-term  changes  in  water  quality  are  sta- 
tistically related  to  increasing  population  in  the 
basin  and  especially  to  manufacturing  employment. 
Comparisons  of  water-quality  data  for  present  con- 
ditions with  estimated  natural  conditions  indicate 
that  over  50  percent  of  the  loads  of  most  major 
dissolved  substances  in  the  river  at  Lock  1  are  the 
result  of  development  impacts  in  the  basin.  Over  80 
percent  of  the  nutrients  plus  nitrate  nitrogen,  am- 
monia nitrogen,  and  total  phosphorus  presently  in 
the  streams  originate  from  development.  At  four 
sampling  stations  on  the  Cape  Fear  River  and  its 
tributaries,  recent  water-quality  data  show  that 
most  constituents  are  always  within  North  Caroli- 
na water-quality  standards  and  Environmental 
Protection  Agency  water-quality  criteria.  Howev- 
er, iron,  manganese  and  mercury  concentrations 
usually  exceed  standards.  Although  no  algal  prob- 
lems have  been  identified  in  the  Cape  Fear  River, 
nitrogen  and  phosphorus  are  present  in  concentra- 
tions that  have  produced  nuisance  algal  growths  in 
lakes.  (USGS) 
W86-02848 


WATER  QUALITY  IN  THE  NEW  RIVER,  CA- 
LEXICO  TO  THE  SALTON  SEA,  IMPERIAL 
COUNTY,  CALIFORNIA, 

Geological  Survey,  San  Diego,  CA.   Water  Re- 
sources Div. 
J.  G.  Setmire. 

Available  from  Distribution  Branch,  USGS,  604  S. 
Pickett  Street,  Alexandria,  VA  22304.  USGS- 
Water-Supply  Paper  2212,  1984.  42  p,  20  fig,  12 
tab,  16  ref. 

Descriptors:  'Water  pollution  sources,  'Organic 
loading,  'Dissolved  oxygen,  'California,  Natural 
recovery,  Benthic  invertebrates,  New  River,  Ca- 
lexico. 


The  New  River,  which  crosses  the  international 
boundary  and  enters  the  United  States  at  Calexico, 
California,  often  contains  material  having  the  ap- 
pearance of  industrial  and  domestic  waste.  In  May 
1977,  during  a  4-day  water-quality  reconnaissance, 
white-to-brown,  extremely  turbid  water  crossed 
the  border  and  was  sampled  on  three  occasions. 
During  periods  of  waste  discharge,  concentrations 
of  total  organic  carbon  in  the  river  at  Calexico 
ranged  from  80  to  161  milligrams  per  liter  and 
dissolved  organic  carbon  ranged  from  34  to  42 
milligrams  per  liter;  the  maximum  chemical 
oxygen  demand  was  510  milligrams  per  liter.  To 
determine  the  occurrence  of  the  organic  material 
and  its  effects  on  downstream  water  quality,  inten- 
sive sampling  for  chemical  and  biological  charac- 
teristics was  done  in  the  New  River  from  May 
1977  to  June  1978.  Dissolved-oxygen  concentra- 
tion was  measured  along  longitudal  profiles  of  the 
River  from  Calexico  to  the  Salton  Sea.  A  dis- 
solved-oxygen sag  which  developed  downstream 
from  the  gage  at  Calexico  varied  seasonally.  The 
sag  extended  farther  downstream  and  had  lower 
concentrations  of  dissolved  oxygen  during  the 
summer  months  than  during  the  winter  months. 
High  concentrations  of  organic  material  were  de- 
tected as  far  as  Highway  80,  19.5  miles  down- 
stream from  the  internatioal  boundary.  The  num- 
bers and  diversities  of  benthic  invertebrate  orga- 
nisms showed  that  very  few  were  able  to  survive 
the  water-quality  conditions  in  the  upper  reaches 
of  the  river.  Lower  reaches  had  greater  numbers 
and  diversities  of  organisms.  Standard  bacterial 
indicator  tests  showed  fecal  contamination  a  health 
hazard,  exists  in  the  New  River.  (USGS) 
W86-02849 


PHOSPHORUS  LOADING  TO  MCGRATH 
AND  ELLIS  PONDS,  KENNEBECK  COUNTY, 
MAINE, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

W.  J.  Nichols,  J.  W.  Sowles,  and  J.  J.  Lobao. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4177,  1984.  20  p,  7  fig,  5  tab,  6 
ref. 

Descriptors:  'Maine,  'Lakes,  'Limnology,  Hy- 
drology, 'Phosphorus,  Surface  water,  'Water  pol- 
lution sources. 

McGrath  and  Ellis  Ponds  in  south-central  Maine 
have  been  identified  as  having  nuisance  algae 
blooms.  In  1978,  a  cooperative  study  between  the 
U.S.  Geological  Survey  and  the  Maine  Depart- 
ment Environmental  Protection  was  begun  to 
evaluate  areas  in  which  restoration  effort  would 
best  improve  water  quality  of  the  ponds.  Stream- 
flow  and  phosphorus  data  were  collected  from  28 
tributaries  to  the  ponds,  April  1  through  Septem- 
ber 30,  1978  and  1979.  Phosphorus  yields  from 
each  tributary  watershed  were  compared  to  deter- 
mine their  relative  importance  to  the  phosphorus 
budgets  of  the  ponds.  Three  tributaries  to  the 
ponds  were  estimated  to  contribute  44  percent  of 
the  phosphorus  load,  yet  drain  only  22  percent  of 
the  watershed.  Phosphorus  input  to  the  ponds 
likely  would  be  most  easily  reduced  by  instituting 
phosphorus  control  practices  in  parts  of  the  basin 
drained  by  the  three  tributaries.  (USGS) 
W86-02859 


OREGON  GROUND-WATER  QUALITY  AND 
ITS  RELATION  TO  HYDROGEOLOGIC  FAC- 
TORS-A  STATISTICAL  APPROACH, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02860 


OCCURRENCE  OF  NATURAL  RADIUM-226 
RADIOACTTvTTY  IN  GROUND  WATER  OF 
SARASOTA  COUNTY,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

R.  L.  Miller,  and  H.  Sutcliffe. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
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gations  Report  84-4237,  1985.  34  p,  8  fig,  6  tab,  46 
ref. 

Descriptors:  Radioactivity,  Public  health,  Water 
supply,  *Radium  radioisotopes,  'Groundwater, 
•Geochemistry,  Solubility,  Statistical  analysis, 
Phosphates,  Water  treatment,  *Water  pollution 
sources,  *Florida,  Tampa. 

Water  that  contains  radium-226  radioactivity  in 
excess  of  the  5.0-picocurie-per-liter  limit  set  in  the 
National  Interim  Primary  Drinking  Water  Regula- 
tions was  found  in  the  majority  of  wells  sampled 
throughout  Sarasota  County.  Highest  levels  were 
found  areally  near  the  coast  or  near  rivers  and 
vertically  in  the  Tamiami-upper  Hawthorn  aquifer 
where  semiconsolidated  phosphate  pebbles  occur. 
Analysis  of  data  suggests  that  part  of  the  radium- 
226  in  ground  water  of  Sarasota  County  is  dis- 
solved by  alpha  particle  recoil.  In  slightly  mineral- 
ized water,  radium-226  concentrations  are  de- 
creased by  ion  exchange  or  sorption.  In  more 
mineralized  water,  other  ions  compete  with 
radium-226  for  ion  exchange  or  sorption  sites.  Dis- 
solution of  minerals  containing  radium-226  by  min- 
eralized water  probably  contributes  a  significant 
fraction  of  the  dissolved  radium-226.  Two  types  of 
mineralized  water  were  present  in  Sarasota 
County.  One  type  is  a  marine-like  water,  presum- 
ably associated  with  saltwater  encroachment  in 
coastal  areas;  the  other  is  a  calcium  magnesium 
strontium  surfate  bicarbonate  type.  In  general, 
water  that  contains  high  radium-226  radioactivities 
also  contains  too  much  water  hardness  or  dissolved 
solids  to  be  used  for  public  supply  without  treat- 
ment that  would  also  reduce  radium-226  radioacti- 
vities. (USGS) 
W86-02861 


GENERAL  DESCRIPTION  OF  THE  GEOHY- 
DROLOGY  AND  BURIAL  TRENCHES  AT  THE 
LOW-LEVEL  RADIOACTIVE  WASTE  BURIAL 
FACILITY  NEAR  BARNWELL,  SOUTH  CARO- 
LINA, 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 
B.  B.  McDonald. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-806, 
1984.  23  p,  10  fig,  1  tab,  14  ref. 

Descriptors:  Geology,  'Radioactive  waste  dispos- 
al, 'Groundwater  hydrology,  Waste  burial,  'Path 
of  pollutants,  Barnwell,  'South  Carolina,  'Hydro- 
geology. 

The  Barnwell  low-level  radioactive  solid  waste 
burial  site  is  located  in  Barnwell  County,  South 
Carolina,  5  miles  west  of  the  city  of  Barnwell. 
Approximately  1,050  feet  of  stratified  gravel,  sand, 
silt,  clay,  and  limestone,  ranging  in  age  from  Late 
Cretaceous  to  Holocene,  underlie  the  burial  site. 
Ground  water  within  the  study  area  occurs  under 
water  table,  semi-confined,  and  artesian  conditions. 
Overland  flow  and  most  precipitation  that  re- 
charges the  ground-water  system  at  the  burial  site 
is  discharged  to  Marys  Branch  Creek.  This  creek 
originates  as  a  spring  about  3,000  feet  south  of  the 
burial  site  and  flows  to  the  southwest  into  lower 
Three  Runs.  Lower  Three  Runs  discharges  into 
the  Savannah  River.  Waste  shipments  to  the  site 
were  reduced  from  200,000  cubic  feet  per  month 
for  the  period  1971  to  1979  to  100,000  cubic  feet 
per  month  by  October  1981.  The  wastes  consist  of 
both  nonfuel  cycle  and  nuclear  fuel-cycle  wastes. 
The  standard  trench  dimensions  at  the  burial  site 
are  100  feet  wide  by  1,000  feet  long  and  22  feet 
deep.  Trench  bottoms  are  a  minimum  of  5  feet 
above  the  water  table.  Seven  soil  mapping  units 
occur  at  the  waste  disposal  facility.  The  three 
major  soil  types  are  all  well  drained  and  cover 
approximately  84  percent  of  the  study  area. 
(USGS) 
W86-02862 


EFFECTS  OF  COAL  MINING  ON  THE  WATER 
QUALITY  AND  SEDIMENTATION  OF  LAKE 
TUSCALOOSA  AND  SELECTED  TRIBUTAR- 
IES, NORTH  RIVER  BASES,  ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 


For  primary  bibliographic  entry  see  Field  5C. 
W86-02863 


EFFECTS  OF  SURFACE  COAL-MINE  RECLA- 
MATION ON  STREAM  QUALITY  IN  A  SMALL 
WATERSHED  NEAR  NELSONVILLE,  SOUTH- 
EASTERN, OHIO, 

Geological   Survey,   Columbus,   OH.   Water   Re- 
sources Div. 
S.  M.  Hindall. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4179,  1984.  28  p,  6  fig,  3  tab,  9 
ref. 

Descriptors:  'Strip  mines,  'Land  reclamation, 
'Water  quality,  Surface  water,  Coal  mines,  'Ohio, 
Hocking  County. 

Abandoned  surface  coal  mines  in  southeastern 
Ohio  have  caused  degradation  of  the  area's  water 
resources.  A  study  was  undertaken  in  1981  to 
determine  the  effects  of  abandoned-mine  reclama- 
tion on  water  quality  in  the  'Yost  tract'  near  Nel- 
sonville,  Ohio.  Data  on  streamflow,  water  quality, 
and  sedimentation  were  collected  in  Yost  Run 
during  reclamation  of  the  Yost  tract.  In  addition, 
some  prereclamation  and  postreclamation  data 
were  collected.  Analysis  of  the  data  indicates  that 
there  has  been  very  little  change  in  the  chemical 
quality  of  Yost  Run  10  months  after  reclamation; 
pH  remains  low,  about  3.0-4.2,  whereas  specific 
conductance  continues  to  be  high,  about  1,000- 
2,600  microhos  per  centimeter  (at  25C).  Concen- 
trations of  sulfate  and  dissolved  iron  also  show  no 
appreciable  change,  remaining  about  550-1,800  mil- 
ligrams per  liter  and  1,300  -  17,000  micrograms  per 
liter,  respectively.  The  sediment  yield  for  Yost 
Run  is  2,830  tons  per  square  mile  per  year.  The 
results  indicate  only  that  the  effects  on  water  qual- 
ity have  not  been  detected  during  this  short  study. 
Additional  data  collection  is  needed  to  observe 
changes  in  water  quality.  (USGS) 
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SUMMARY  OF  URBAN-RUNOFF  STUDIES  IN 
THE  DENVER  METROPOLITAN  AREA,  COL- 
ORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

S.  R.  Ellis,  and  M.  H.  Mustard. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4072,  1985.  31  p,  3  fig,  8  tab,  32 
ref. 

Descriptors:  'Colorado,  'Urban  hydrology, 
•Urban  runoff,  Tributary  basins,  'Land  use,  'Rain- 
fall, 'Storm  loads,  Nutrients,  Water  quality,  Load 
analysis,  Denver. 

The  Denver  metropolitan  area  has  been  the  subject 
of  urban-runoff  studies  for  several  years.  The  first 
studies,  started  in  about  1968,  usually  were  con- 
cerned only  with  the  quantity  of  urban  runoff.  In 
1974,  studies  were  begun  that  included  both  quan- 
tity and  quality  of  urban  runoff.  In  1979,  Denver 
was  selected  as  one  of  the  cities  to  be  included  in 
the  Nationwide  Urban  Runoff  Program.  The 
Denver  study  was  called  the  Denver  Regional 
Urban  Runoff  Program  and  was  a  cooperative 
study  between  the  Denver  Regional  Council  of 
Governments  and  the  U.S.  Geological  Survey. 
This  report  presents  the  major  conclusions  of  the 
pre-Denver  Regional  Urban  Runoff  Program  stud- 
ies and  a  summary  of  the  various  elements  of  the 
Denver  Regional  Urban  Runoff  Program.  The 
report  summarizes  and  references  urban-runoff 
studies  in  the  Denver  metropolitan  area  and  is  a 
reference  guide  for  planners  and  other  persons 
interested  in  urban  runoff.  (USGS) 
W86-02875 


EFFECTS  OF  APPLIED  WASTEWATER  ON 
GROUND-WATER  QUALITY  AT  FORT 
CARSON  MILITARY  RESERVATION  NEAR 
COLORADO  SPRINGS,  COLORADO, 

Geological  Survey,  Pueblo,  CO.  Water  Resources 

Div. 

P.  Edelmann. 


Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4268,  1984.  32  p,  12  fig,  4  tab,  15 
ref. 

Descriptors:  'Groundwater  quality,  Nitrogen  deg- 
radation, Applied  wastewater,  Land  treatment, 
•Land  disposal,  Water  pollution  sources,  Fort 
Carson  Military  Reservation,  Colorado  Springs, 
'Colorado. 

Fort  Carson  Military  Reservation  has  used  treat- 
ment wastewater  for  irrigation  of  the  Fort  Carson 
golf  course  since  1971.  The  effect  of  applied 
wastewater  on  groundwater  quality  at  Fort  Carson 
golf  course  was  evaluated  using  water  levels  and 
water-quality  data  from  20  observation  wells.  The 
water-quality  constituents  analyzed  included  dis- 
solved solids,  major  ions,  nutrients,  detergents,  dis- 
solved organic  carbon,  chemical  and  biological 
oxygen  demand,  and  trace  elements.  Effects  of  the 
applied  wastewater  on  ground-water  quality  for 
most  constituents  were  obscured  by  large  areal 
variations  and  by  high  concentrations  of  the  con- 
stituents upgradient  from  the  golf  course.  The 
sources  of  nitrogen  observed  in  the  ground  water 
beneath  the  golf  course  were  applied  wastewater, 
applied  fertilizer,  leachate  from  the  organic-rich 
shale,  and  from  unknown  upgradient  sources.  Ni- 
trogen loading  at  the  golf  course  from  wastewater 
and  applied  fertilizer  was  estimated  to  be  18,900 
pounds  per  year.  After  10  years,  less  than  1  percent 
of  the  nitrogen  applied  was  actually  present  in  the 
ground  water.  Loss  of  nitrogen  to  the  atmosphere 
as  nitrous  oxides,  absorption,  and  to  fixation  by 
grass  resulted  in  the  much  smaller  concentrations 
observed  in  the  ground  water.  (USGS) 
W86-02877 


QUALITY  OF  GROUND  WATER  EM  AGRICUL- 
TURAL AREAS  OF  THE  SAN  LUIS  VALLEY, 
SOUTH-CENTRAL  COLORADO, 

Geological  Survey,  Pueblo,  CO.  Water  Resources 
Div. 

P.  Edelmann,  and  D.  R.  Buckles. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4281,  1984.  37  p,  1 1  fig,  4  tab,  24 
ref. 

Descriptors:  'Water  quality,  'Groundwater,  'Ni- 
trites, 'Nitrates,  Groundwater  contamination, 
Water  pollution  sources,  'Colorado,  San  Luis 
Valley,  Center,  Rio  Grande  County,  Alamosa 
County,  Saguache  County,  Conejos  County. 

The  quality  of  ground  water  in  the  principal  agri- 
cultural areas  of  the  San  Luis  Valley,  south-central 
Colorado  was  evaluated  using  chemical  analyses  of 
water  collected  from  57  wells  completed  in  the 
unconfined  aquifer  and  from  25  wells  completed  in 
the  confined  aquifer.  Ground  water  in  both 
aquifers  generally  contains  dissolved-solids  con- 
centrations of  less  than  500  milligrams  per  liter.  In 
most  areas,  calcium  is  the  principal  cation  in  the 
ground  water.  Nitrite  plus  nitrate  concentrations 
expressed  as  nitrogen,  are  generally  less  than  1 
milligram  per  liter.  However,  the  quality  of  ground 
water  in  certain  areas  may  pose  health  and  agricul- 
tural hazards.  Water  in  the  unconfined  aquifer  near 
Center  contains  high  nitrite  plus  nitrate  as  nitrogen 
concentrations.  The  highest  measured  concentra- 
tion in  this  area  was  33  milligrams  per  liter.  Water 
containing  more  than  1  milligram  per  liter  of  nitrite 
as  nitrogen,  or  10  milligrams  per  liter  nitrate,  as 
nitrogen,  poses  a  potential  health  hazard  for  infants 
and  should  not  be  used  for  drinking.  In  addition, 
dissolved-solids  concentration  in  the  ground  water 
in  some  areas  is  greater  than  500  milligrams  per 
liter  and,  if  used  for  irrigation  may  reduce  crop 
yields.  (USGS) 
W86-02878 


RECONNAISSANCE  OF  WATER-QUALITY 
CHARACTERISTICS  OF  STREAMS  IN  THE 
CITY  OF  CHARLOTTE  AND  MECKLENBURG 
COUNTY,  NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

W.  H.  Eddins,  and  J.  K.  Crawford. 
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Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84- 
4308,  1984.  105  p,  24  fig,  27  tab,  24  ref. 

Descriptors:  Water  quality,  "Stream  degradation, 
•Trace  elements,  'Nutrients,  'Bacteria,  Water  pol- 
lution sources,  Non-point  sources,  Point  sources, 
•North  Carolina,  Charlotte,  Mecklenburg  County. 

In  1979-81,  water  samples  were  collected  from  119 
sites  on  streams  throughout  the  City  of  Charlotte 
and  Mecklenburg  County,  North  Carolina,  and 
were  analyzed  for  specific  conductance,  dissolved 
chloride,  hardness,  pH,  total  alkalinity,  total  phos- 
phorus, trace  elements,  arsenic,  cadmium,  chromi- 
um, copper,  iron,  lead,  manganese,  mercury,  silver, 
and  zinc  and  biological  measures  including  dis- 
solved oxygen,  biochemical  oxygen  demand,  fecal 
coliform  bacteria,  and  fecal  streptococcus  bacteria. 
Sampling  was  conducted  during  both  low  flow 
(base  flow)  and  high  flow.  Several  water-quality 
measures  including  pH,  total  arsenic,  total  cadmi- 
um, total  chromium,  total  copper,  total  iron,  total 
lead,  total  manganese,  total  mercury,  total  silver, 
total  zinc,  dissolved  oxygen,  and  fecal  coliform 
bacteria  at  times  exceeded  North  Carolina  water- 
quality  standards  in  various  streams.  Runoff  from 
non-point  sources  appears  to  contribute  more  to 
the  deterioration  of  streams  in  Charlotte  and 
Mecklenburg  County  than  point-source  effluents. 
Urban  and  industrial  areas  contribute  various  trace 
elements.  Residential  and  rural  areas  and  municipal 
waste-water  treatment  plants  contribute  high 
amounts  of  phosphorus.  (USGS) 
W86-02879 


SEAWATER  INTRUSION  INTO  COASTAL  AQ- 
UIFER IN  WASHINGTON,  1978, 
Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

N.  P.  Dion,  and  S.  S.  Sumioka. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  Washington  State  Water-Supply 
Bulletin,  56,  1984.  13  p,  2  fig,  14  plates,  2  tab,  12 
ref. 

Descriptors:  'Saline  water  intrusion,  'Groundwat- 
er, Water  quality,  'Washington,  Chlorides,  Sea 
water. 

The  extent  and  severity  of  seawater  intrusion  in 
Washington  was  determined  using  chloride  data 
from  1,289  wells  in  14  counties  of  coastal  Washing- 
ton in  1978.  In  addition,  comparisons  were  made  of 
chloride  concentrations  in  680  wells  sampled  both 
in  1966-68  and  in  1978  to  determine  long-term 
trends  of  intrusion.  Seawater-intmsion  conditions 
in  1978  were  similar  to  those  detected  in  the  late 
1960's;  for  the  most  part,  intrusion  continued  to  be 
only  a  local  problem.  Many  of  the  counties  sur- 
veyed in  1978,  such  as  Clallam,  Jefferson,  Pierce, 
Thurston,  and  Whatcom  Counties,  had  several 
areas  of  severe  but  localized  intrusion.  Chloride 
concentrations  in  other  counties,  such  as  Island 
and  San  Juan  Counties,  were  moderately  high 
throughout  the  coastal  areas  and  suggest  a  more 
widespread  problem.  Many  of  the  individual  wells 
that  yielded  high-chloride  water  in  the  late  1960's 
had  been  abandoned  or  destroyed  by  1978.  Com- 
parisons of  chloride  data  from  1966-68  and  1978 
indicate  that,  in  general,  concentrations  decreased 
slightly.  This  decrease,  however,  could  reflect  sea- 
sonal differences  caused  by  pumping  patterns  or 
climatic  changes.  (USGS) 
W86-02882 


CHEMICAL  QUALITY  OF  GROUND  WATER 
IN  YOLO  AND  SOLANO  COUNTIES,  CALI- 
FORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02884 


GEOHYDROLOGY  AND  GROUND-WATER 
QUALITY  MONITORING  NETWORK  FOR 
THE  LOWER  MOJAVE  RIVER  VALLEY, 
CALIFORNIA, 

Geological  Survey,  Santee,  CA.  Water  Resources 
Div. 


For  primary  bibliographic  entry  see  Field  2F. 
W86-02888 


SUMMARY  OF  STATISTICAL  AND  TREND 
ANALYSES  OF  SELECTED  WATER-QUALITY 
DATA  COLLECTED  NEAR  THE  BIG  THICKET 
NATIONAL  PRESERVE,  SOUTHEAST  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

F.  C.  Wells,  and  K.  C.  Bourdon. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-Filee  Report  85- 
183,  1985.  lip,  1  fig,  3  tab,  3  ref. 

Descriptors:  'Statistical  analysis,  'Water  quality, 
Streamflow,  Dissolved  solids,  'Texas,  Dissolved 
oxygen,  Biochemical  oxygen  demand,  Nutrients, 
Trend  analyses,  Major  ions,  Minor  elements,  Indi- 
cator bacteria,  Big  Thicket  National  Preserve. 

Statistical  and  trend  analyses  of  selected  water- 
quality  data  collected  at  three  streamflow  stations 
in  the  lower  Neches  River  basin,  Texas,  are  sum- 
marized in  order  to  document  baseline  water-qual- 
ity conditions  in  stream  segments  that  flow 
through  the  Big  Thicket  National  Preserve  in 
southeast  Texas.  Dissolved  solids  concentrations  in 
the  streams  are  small,  less  than  132  milligrams  per 
liter  in  50  percent  of  the  samples  analyzed  from 
each  of  the  sites.  Dissolved  oxygen  concentrations 
in  the  Neches  River  at  Evadale  (08041000)  are 
generally  large,  exceeding  8.0  milligrams  per  liter 
in  more  than  50  percent  of  the  samples  analyzed. 
Total  nitrogen  and  total  phosphorus  concentra- 
tions in  samples  from  this  site  have  not  exceeded 
1.8  and  0.20  milligrams  per  liter,  respectively. 
Trend  tests  for  dissolved  solids  and  major  ions 
indicate  that  small  down-trends  in  total  alkalinity, 
dissolved  calcium,  and  hardness  occurred  in  the 
Neches  River  at  Evadale  (08041000)  and  Pine- 
Island  Bayou  near  Sour  Lake  (08041700).  Small 
uptrends  in  dissolved  sulfate  were  detected  at  all 
three  stations  in  the  study  area.  (USGS) 
W86-02893 


HYDROLOGY  OF  A  SURFACE  COAL  MINED 
AREA   IN  RANDOLPH  COUNTY,   ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

J.  V.  Borghese,  and  A.  R.  Klinger. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4256,  1984.  36  p,  9  fig,  7  tab,  19 
ref. 

Descriptors:  'Coal  mines,  'Strip  mines,  Hydrolog- 
ic  aspects,  'Surface  water,  'Groundwater,  Water 
quality,  Coal  mining  effects,  'Illinois,  Randolph 
County,  'Water  pollution  sources. 

Ground  water  was  monitored  from  October  1980 
to  April  1983  and  surface  water  was  monitored 
from  October  1980  to  September  1982  in  the  0.6- 
square-mile  basin  of  Plum  Creek  Tributary  in  Ran- 
dolph County,  Illinois,  to  determine  effects  of  sur- 
face mining  for  coal.  During  the  study  period,  the 
basin  was  being  surfaced  mined.  The  mine  pit 
advanced  about  100  feet  into  the  basin  every 
month,  reducing  the  basin's  drainage  area  from  an 
initial  area  of  0.6  square  mile  in  October  1980  to 
0.2  square  mile  in  May  1982.  The  average  daily 
flow  of  Plum  Creek  Tributary  was  0.49  cubic  foot 
per  second.  Periods  of  no  flow  occurred  18  per- 
cent of  the  time.  Total  recoverable  iron  at  Plum 
Creek  Tributary  exceeded  the  Illinois  Environ- 
mental Protection  Agency's  (IEPA)  effluent  stand- 
ards. Mining  activity  may  have  been  the  cause. 
Ground-water  levels  of  nine  wells  declined  during 
the  monitored  period.  The  largest  was  a  35-foot 
decline  in  16  months.  Ground-water  samples  had 
dissolved-solids  concentration  that  exceeded  the 
IEPA's  limit  for  potable  supply  for  all  geohydrolo- 
gic  units  except  the  unconsolidated  sand.  Chloride 
concentrations  exceeded  IEPA's  limits  in  all  bed- 
rock units  except  for  a  limestone  unit.  (USGS) 
W86-02897 


GEOHYDROLOGY  OF  THE  CENTRAL  ME- 
SILLA  VALLEY,  DONA  ANA  COUNTY,  NEW 
MEXICO, 


Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02898 


RECONNAISSANCE  OF  GROUND-WATER  RE- 
SOURCES IN  THE  LOWER  GUNNISON 
RIVER  BASIN,  SOUTHWESTERN  COLORA- 
DO, 

Geological   Survey,  Grand  Junction,  CO.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02902 


ESTIMATED  WATER  AND  NUTRIENT  IN- 
FLOWS AND  OUTFLOWS,  LAKE  COCHI- 
TUATE,  EASTERN  MASSACHUSETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

F.  B.  Gay. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4315,  1985.  59  p,  15  fig,  18  tab, 
38  ref. 

Descriptors:  'Nitrogen,  'Phosphorus,  Surface 
runoff,  Groundwater  movement,  'Runoff  volume, 
Water  budget,  Hydrologic  budget,  'Lakes,  'Water 
quality,  Eutrophication,  Precipitation,  'Water  pol- 
lution sources,  'Nutrient  loads,  Water  volumes, 
Lake  Cochituate  drainage  basin,  Sudbury  River 
drainage  basin,  'Massachusetts. 

Streamflow  was  the  major  source  of  water  and 
nutrients  (nitrogen  and  phosphorus)  to  Lake  Co- 
chituate, followed  by  ground  water,  and  then  pre- 
cipitation during  April  1978  through  March  1979. 
Compared  to  all  sources  during  that  period, 
streams  contributed  7,217  million  gallons  (a  little 
over  82  percent)  of  water,  63,000  pounds  (between 
50  and  60  percent)  of  nitrogen,  and  3,000  pounds 
(94  percent)  of  phosphorus.  A  little  over  60  per- 
cent of  all  the  water  that  entered  Lake  Cochituate 
flowed  from  Fisk  Pond.  This  single  source  trans- 
ported about  38,000  pounds  of  nitrogen  and  2,000 
pounds  of  phosphorus.  Ground-water  inflow  to 
Lake  Cochituate  occurs  along  its  shoreline  except 
at  the  north  end  of  Lake  Cochituate's  North  Pond 
where  natural  seepage  from  the  lake  is  occurring 
and  at  locations  on  the  lake's  Middle  and  South 
Ponds  where  municipal  wells  induce  infiltration  of 
lake  water  amounting  to  1,228  million  gallons  for 
that  period.  Discharge  of  ground  water  to  the  lake 
was  estimated  to  range  from  462  to  816  million 
gallons  and  transported  from  31,000  to  55,000 
pounds  of  nitrogen  and  from  46  to  82  pounds  of 
phosphorus.  Bulk  precipitation  was  estimated  to 
contribute  about  the  same  volume  of  water  to  the 
lake  as  ground  water  but  double  its  phosphorus 
load.  However,  the  load  of  nitrogen,  8000  pounds, 
from  bulk  precipitation  was  the  smallest  of  any 
source.  (USGS) 
W86-02904 


RECONNAISSANCE  EVALUATION  OF  CON- 
TAMINATION OF  THE  ALLUVIAL  AQUIFER 
IN  THE  EAST  POPLAR  OIL  FIELD,  ROOSE- 
VELT COUNTY,  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

G.  W.  Levings. 

Available  from:  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4174,  1984.  29  p,  10  fig,  4  tab,  12 
ref. 

Descriptors:  'Groundwater,  Water  quality,  'Brine 
disposal,  'Groundwater  pollution,  Observation 
wells,  Surface  water,  Data  collections,  'Montana, 
Poplar  River  Valley,  Poplar  River,  East  Poplar  oil 
field,  'Oil  field  wastes,  'Water  pollution  sources. 

Water  moving  from  north  to  south  in  the  alluvial 
aquifer  of  the  Poplar  River  valley  becomes  con- 
taminated with  sodium  chloride  in  the  area  under- 
lain by  the  East  Poplar  oil  fields.  Four  types  of 
ground  water  were  identified  in  the  study  area. 
Type  1  is  sodium  bicarbonate  water.  Type  2  is 
sodium  chloride  water  with  varying  quantities  of 
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calcium  and  magnesium.  Type  3  water  contains 
sodium  and  chloride  in  significantly  larger  concen- 
trations than  Type  2.  Type  4  water  is  the  brine 
being  injected  into  brine-disposal  wells.  Contami- 
nation of  the  alluvial  aquifer  is  indicated  by  a 
brine-freshwater  interface  in  the  alluvium,  by 
downstream  increase  in  chloride  concentration  of 
the  Poplar  River,  and  by  downstream  change  in 
water  type  of  the  Poplar  River.  Contamination 
also  may  be  indicated  by  the  distribution  of  iron 
and  manganese  concentrations  in  water  from  wells 
near  a  brine-disposal  well.  Possible  sources  of 
sodium  chloride  contamination  in  the  alluvium  are 
brine-disposal  wells,  pipelines,  and  storage  or  evap- 
oration pits.  The  contamination  can  occur  from 
leaks  in  the  casing  of  disposal  wells  or  in  pipelines 
caused  by  the  corrosive  nature  of  the  brine  or  from 
storage  or  evaporation  pits  that  have  been  improp- 
erly sealed  or  have  sustained  tears  in  the  sealing 
material.  (USGS) 
W86-02915 


WATER-QUALITY  INVESTIGATIONS  OF  THE 
JORDAN  RIVER,  SALT  LAKE  COUNTY, 
UTAH,  1980-82, 

Geological  Survey,   Salt  Lake  City,  UT.  Water 
Resources  Div. 
D.  W.  Stephens. 

Available  from:  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4298,  1984.  45  p,  13  fig,  10  tab, 
30  ref. 

Descriptors:  'Dissolved  oxygen,  Trace  elements, 
'Coliforms,  Streptococcus,  'Pesticides,  'Turbidi- 
ty, Suspended  soils,  Water  quality,  'Utah,  Jordan 
River,  Salt  Lake  County,  Urbanization. 

Water-quality  studies  were  conducted  on  the 
Jordan  River,  Utah,  to  investigate  specific  prob- 
lems: dissolved  oxygen,  toxic  substances,  sanitary 
quality,  and  turbidity  and  suspended  sediment.  The 
dissolved  oxygen  decreased  from  8  milligrams  per 
liter  at  the  Jordan  Narrows  to  less  than  5  milli- 
grams per  liter  at  500  North  Street.  Chemical 
oxygen  demand  increased  about  23  percent  and 
biochemical  oxygen  demand  increased  90  percent. 
Nearly  78  percent  of  the  water  samples  analyzed 
for  total  mercury  exceeded  the  State  intended-use 
standard  of  0.05  microgram  per  liter.  Concentra- 
tions of  ammonia,  cadmium,  copper,  lead,  and  zinc 
exceeded  the  standards  periodically.  The  pesticides 
DDD,  DDE,  DDT,  dieldrin,  methoxychlor,  and 
2,4-D  were  occasionally  detected  in  bottom  mate- 
rials. Most  were  present  in  quantities  of  less  than 
15  micrograms  per  kilogram.  Concentrations  of 
three  indicator  bacteria  (total  coliform,  fecal  coli- 
form,  and  fecal  streptococcus)  increased  in  a 
downstream  direction.  Concentrations  of  total  coli- 
form bacteria  often  exceeded  5,000  colonies  per 
100  milliliters  and  concentrations  of  fecal  coliform 
bacteria  often  exceeded  2,000  colonies  per  100 
milliliters.  The  primary  sources  of  turbidity  in  the 
Jordan  River  are  Utah  Lake  and  discharges  from 
the  wastewater-treatment  plants.  Large  values  of 
turbidity  were  measured  at  the  Jordan  Narrows 
with  a  summer  mean  value  of  88  nephelometer 
turbidity  units  (NTU)  and  a  winter  mean  value  of 
43  NTU.  (USGS) 
W86-02916 
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ATTENUATION  OF  LEACHATE  GENERATED 
FROM  CO-DISPOSAL  OF  VOLCANIC  ASH 
AND  SOLID  WASTE, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 
and  Environmental  Engineering. 
K.  E.  Hartz,  S.  K.  Bhagat,  L.  A.  Starlin,  H.  V. 
Mott,  and  K.  R.  Krivanek. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-203990/ 
AS,  Price  codes:  All  in  paper  copy,  A01  in  micro- 
fiche. Washington  Water  Rsearch  Center  Pullman, 
Report  No.  60,  May  1984.  254  p.  9  fig.  47  tab.  180 
ref.  C-00226.  14-34-0001-1457(1). 

Descriptors:  Volcanoes,  Landfills,  'Solid  waste, 
Heavy  metals,  'Leachates,  Groundwater  pollution, 
Lysimeters,  'Volcanic  ash. 


This  project  was  performed  in  two  parts.  Part  I 
consisted  of  analysis  of  the  leachate  character  that 
was  generated  when  volcanic  ash  and  refuse  were 
placed  together  in  a  landfill  environment.  Part  I 
further  considered  the  migration  of  metal  through 
selected  soil  columns.  Since  heavy  metals  were  of 
concern  relative  to  leachate  contamination,  a  sepa- 
rate study  of  leachate  heavy  metal  removal  was 
performed.  Due  to  minimum  surplus  leachate  gen- 
eration from  the  lysimeters,  coupled  with  some 
time  constraints,  conventional  landfill  leachate 
samples  from  a  'new'  and  an  'old'  landfill  were 
obtained  and  investigated.  Part  II  of  the  investiga- 
tion extended  the  scope  beyond  that  which  was 
proposed.  Part  I  of  the  study  described  the  leach- 
ate character  from  a  codisposal  landfill  while  Part 
II  was  an  analysis  of  the  feasibility  of  leachate 
treatment,  in  the  event  that  heavy  metals  were  a 
problem.  The  results  are  such  that  they  may  be 
applicable  to  leachate  problems  from  landfills 
other  than  just  those  in  which  co-disposal  is  occur- 
ring. In  general,  the  results  of  Part  I  indicate  that 
the  presence  of  volcanic  ash  will  attenuate  landfill 
leachate  contamination,  but  may  contribute  to 
higher  concentrations  of  selenium,  lead,  chromium, 
and  arsenic. 
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EVALUATION  OF  NITROGEN  AND  PHOS- 
PHORUS ENRICHMENT  USING  IN  SITU  EN- 
CLOSURE BAGS  WITH  TEMPORAL  INDIGE- 
NOUS PHYTOPLANKTON  POPULATIONS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  2H. 
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TOXICOLOGICAL  STUDIES  ON  AQUATIC 
CONTAMINANTS  ORIGINATING  FROM 
COAL  PRODUCTION  AND  UTILIZATION: 
THE  INDUCTION  OF  TOLERANCE  TO 
SILVER  IN  LABORATORY  POPULATIONS  OF 
FISH  AND  THE  CHRONIC  TOXICITY  OF 
NICKEL  TO  FISH  EARLY  LIFE  STAGES, 
Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

W.  J.  Birge,  J.  A.  Black,  J.  F.  Hobson,  A.  G. 
Westerman,  and  T.  M.  Short. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214666/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No  151,  August  1984.  33  p, 
2  fig,  9  tab,  35  ref.  USGS  G-844-02. 

Descriptors:  Aquatic  environment,  Aquatic  popu- 
lations, Toxins,  Fish,  Fish  toxins,  Mortality,  Silver, 
Nickel,  'Coal  mining  wastes,  'Toxic  wastes. 

Aquatic  toxicity  studies  were  performed  on  two 
important  coal-derived  contaminants,  silver  and 
nickel.  Silver  was  investigated  with  regard  to 
metal-induced  tolerance  in  laboratory  populations 
of  the  fathead  minnow  (Pimephales  promelas). 
Fish  were  exposed  to  acute  silver  concentrations 
following  acclimation  to  sublethal  exposures  of  this 
metal.  Based  on  median  lethal  times  (LT50),  ani- 
mals which  had  received  14  days  prior  to  exposure 
to  1.5  and  15  micrograms  Ag/L  were  three  to  four 
times  more  resistant  to  silver  than  were  previously 
unexposed  organisms.  This  metal-induced  resist- 
ance was  not  a  sustained  response.  After  organisms 
which  had  been  acclimated  to  15  micrograms/L 
had  been  transferred  to  clean  water  for  two  weeks, 
LT50  values  determined  with  these  animals  were 
statistically  indistinguishable  from  those  calculated 
with  non-acclimated  control  fish.  With  respect  to 
nickel,  a  32-day  continuous-flow  test  was  per- 
formed with  the  fathead  minnow.  Nickel  was  ad- 
ministered in  duplicate  at  six  exposure  concentra- 
tions ranging  from  0.038  to  0.733  mg/L  in 
medium-hard  water  (100  mg  CaC03/L).  Animal 
test  responses  included  mortality,  teratogenesis, 
and  growth.  Based  on  frequencies  of  mortality 
after  32  days  of  continuous  exposure,  significant 
effects  were  recorded  at  a  nickel  concentration  of 
0.120  mg/L,  and  the  no  observed  effect  concentra- 
tion (NOEC)  was  determined  to  be  0.057  mg  Ni/ 
L. 
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EFFECTS  OF  GRAVEL  EXTRACTION  ON  THE 
MEADE  RIVER  AT  ATQASUK,  ALASKA, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  5B. 

W86-02475 


MERCURY   IN    PEAT   AND   ITS   DRAINAGE 
WATERS  IN  EASTERN  NORTH  CAROLINA, 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
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EFFECTS  OF  DISINFECTION  TECHNIQUES 
ON  CHESAPEAKE  BAY  SEDIMENTS, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 
Lab. 

A.  D.  Uhler,  S.  M.  Baksi,  C.  B.  Daniels,  and  J.  C. 
Means. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214849, 
Price  codes:  A04  in  paper  copy.  A01  in  microfiche. 
Maryland  University,  College  Park,  Water  Re- 
sources Research  Center,  Publication  No.  82,  Sep- 
tember, 1983.  49  p,  6  tab,  17  fig,  38  ref.  USGS 
G847-03. 

Descriptors:  'Maryland,  'Chesapeake  Bay,  'Disin- 
fection, 'Chlorination,  Ozonation,  'Sediments, 
Toxicity,  Water  pollution  effects,  Toxic  wastes. 

This  report  describes  the  chemical  reactivity  of 
Chesapeake  Bay  sediments  with  dissolved  chlorine, 
and  assesses  the  products  of  chlorination  for  poten- 
tial mutagenicity.  At  pH  7,  and  0%  salinity  the 
average  chlorine  demand  of  Potomac  River  sedi- 
ment was  0.07  mole  HOCl/mole  adsorbed  organic 
carbon.  Trihalomethanes  (THM)  were  produced 
upon  chlorination,  the  speciation  of  which  are  a 
complex  function  of  salinity.  Along  the  salinity 
gradient  0-30%,  THM  production  reaches  a  maxi- 
mum at  5%  salinity,  then  rapidly  falls  off  with 
increasing  salinity.  Patapsco  River  sediments  were 
found  to  contain  both  frameshift  and  base-pair 
substitution  mutagens,  with  a  higher  level  of  muta- 
genic activity  associated  with  sediments  collected 
from  a  highly  industrialized  portion  of  the  river. 
At  lower  chlorine  concentrations,  chlorine  treat- 
ment caused  an  increase  in  mutagenic  activity  in 
some  sediments.  At  higher  concentrations,  this  re- 
lationship was  masked  by  cytotoxicity. 
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IMPACT  OF  POINT  AND  NON-POINT  NUTRI- 
ENT ENRICHMENT  ON  THE  DYNAMICS  OF 
NATURAL  PHYTOPLANKTON, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 
Lab. 

C.  F.  D'Elia,  J.  G.  Sanders,  and  W.  R.  Boynton. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214856, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Maryland  University,  College  Park,  Water  Re- 
sources Research  Center,  Publication  No.  83,  Sep- 
tember, 1983.  50  p,  6  tab,  16  fig,  17  ref.  USGS 
G847-05. 

Descriptors:  'Nutrients,  Enrichment,  'Phytoplank- 
ton,  'Maryland,  Species  composition,  Productivi- 
ty, Oxygen  requirements,  Nitrogen,  Phosphorus, 
Cultures,  Eutrophication,  Seasonal  variability. 

0.5-m3  outdoor,  continuous  cultures,  innoculated 
with  indigenous  phytoplankton  from  the  Patuxent 
River  estuary,  Maryland  were  used  in  a  series  of 
bioassay  experiments  to  determine  nutrient  enrich- 
ment potential.  Biomass  increased  in  response  to 
the  addition  of  a  growth-limiting  nutrient  in  the 
form  of  NO-3,  NH  +  4,  or  P04  3-  to  the  1.0-um 
filtered  river  water  contiuously  supplied  to  the 
cultures  at  0.5  culture  volumes/day.  During  the 
warmer,  low  flow  seasons,  NH  +  4  addition  typi- 
cally enhanced  phytoplankton  growth  in  experi- 
ments lasting  two  weeks  each.  During  the  late 
winter,  high  flow  season,  P04  3-  addition  en- 
hanced phytoplankton  growth,  but  owing  to  low 
solar  irradiance,  levels  of  biomass  reached  were 
less  than  at  other  seasons.  Replicability  between 
triplicate  tanks  was  excellent;  biomass  levels  in 
them  typically  were  within  20%  of  each  other. 
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The  results  suggest  that  concomitant  with  great 
seasonal  variability  in  nutrient  supplies  and  concen- 
trations in  the  river  is  great  variability  in  the 
probable  response  of  indigenous  phytoplankton  to 
additional  nutrient  enrichment.  The  information 
gained  in  this  project  should  have  relevance  to 
understanding  the  effects  of  nutrient  inputs  to  the 
Patuxent  River. 
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ACID  PRECIPITATION:  SOURCE  IDENTIFI- 
CATION AND  ITS  EFFECTS  ON  WATER 
QUALITY, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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ACUTE  EFFECTS  OF  ALUMINUM  AND  ACID- 
ITY UPON  NINE  STREAM  INSECTS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Zoolo- 
gy- 

J.  F.  Haney,  and  W.  Cook. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-2 14948/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  New  Hampshire 
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search Report  No.  46,  Sept  1984.  33  p,  10  fig,  1  tab. 
USGS  G856-03. 

Descriptors:  *New  Hampshire,  'Water  pollution 
effects,  *Acid  rain,  'Aluminum,  Stream  insects, 
Stream  drift,  Aluminum  toxicity,  Insect  mortality, 
•Hydrogen  ion  concentration. 

The  effects  of  increased  aluminum  concentrations 
and  decreased  pH  upon  the  larval  stages  of  five 
caddisflies,  two  mayflies,  a  stonefly,  and  a  beetle 
were  tested.  These  insects  were  removed  from  two 
riffle  habitats  in  southern  New  Hampshire,  placed 
into  artificial  streams  and  subjected  to  additions  of 
aluminum  salts  and  sulfuric  acid  for  a  three-day 
period.  Acute  mortality  and  the  drifting  behavior 
over  this  three-day  period  were  then  analysed 
using  multiple  linear  regression.  Aluminum  addi- 
tions caused  increased  mortality  in  the  stonefly 
Nemoura  nigratta  and  the  caddisfly  Macronema 
spp.;  aluminum  additions  also  increased  the  drift  of 
the  caddisfly  Potamia  flava,  but  the  response  was 
small  and  likely  due  to  the  increased  salinities  in 
aluminum  treatments.  Aluminum,  hydrogen  ions, 
and  their  interaction  affected  the  drifting  behavior 
of  the  water  penny  beetle,  Psephenus  herricki. 
While  concentrations  of  aluminum  and  hydrogen 
ions  did  not  affect  the  drift  of  the  mayfly  Stenon- 
ema  spp.,  high  variability  of  aluminum  concentra- 
tions caused  increased  drift  for  this  genus;  Macron- 
ema spp.  also  showed  increased  drift  in  response  to 
large  variations  in  aluminum  concentrations.  The 
effect  of  aluminum  upon  molt  success  was  minor, 
but  the  effect  of  high  acidity  upon  molt  success 
was  pronounced. 
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WATERSHED    INTERACTIONS    AFFECTING 
POND  ACIDIFICATION, 

New  Hampshire  Univ.,  Durham.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  2K. 
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ACID   PRECIPITATION   IN  THE  WASHING- 
TON CASCADES,  PHASE  II, 

Central  Washington  Univ.,  Ellensburg.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
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INTRAGRAVEL  BEHAVIOR  OF  SALMONID 
ALEVTNS  IN  RESPONSE  TO  ENVIRONMEN- 
TAL CHANGES, 

Washington    Univ.,    Seattle.    Fisheries    Research 

Inst. 

D.  E.  Fast,  and  Q.  J.  Stober. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-215127/ 

AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 


fiche. Technical  Completion  Report  FRI-UW- 
8414,  Washington  Water  Resources  Research  Insti- 
tute, Pullman,  December  1984.  116  p,  28  fig,  21 
tab,  108  ref.  USGS  G876-04. 

Descriptors:  'Salmon,  Trout,  Growth,  Fish  eggs, 
Water  level  fluctuations,  *Fish  behavior,  'Water 
pollution  effects,  'Environmental  effects,  'Wash- 
ington. 

The  purpose  of  this  research  was  to  study  the 
morphologic  development,  survival,  and  behavior 
of  chum,  coho,  and  chinook  salmon,  and  steelhead 
trout  alevins  from  hatching  through  yolk  absorp- 
tion. The  ability  of  alevins  to  respond  adaptively  to 
conditions  of  environmental  stress  was  determined 
and  a  comparison  of  responses  between  species 
was  made.  The  metabolic  rates  of  chum,  coho,  and 
steelhead  alevins  were  measured  with  a  respirome- 
ter.  All  three  species  increased  the  amount  of 
oxygen  consumed  per  gram  of  total  dry  weight 
from  hatching  through  yolk  absorption.  The 
LT50's  of  alevins  subjected  to  single,  long-term 
dewaterings  were  directly  related  to  time  in  days 
after  hatching.  The  decrease  in  survival  time  was 
attributed  to  increased  metabolic  rate  and  de- 
creased yolk  sac  size.  The  highly  vascularized  yolk 
sac  surface  acted  as  a  secondary  respiratory  organ 
when  gill  respiration  was  limited  due  to  dewater- 
ing.  Downware  intragravel  movement  of  alevins 
occurred  within  48  hours  of  hatching  under  condi- 
tions of  adequate  velocity,  dissolved  oxygen,  and 
darkness.  The  differences  in  number  of  alevins 
moving  was  attributed  to  size.  Alevins  of  all  four 
species  demonstrated  poritive  rheotaxis  by  migrat- 
ing into  the  current.  Photobehavioral  studies  indi- 
cated that  negative  photoresponses  increased  as 
morphological  development  progressed.  A  transi- 
tion from  photonegative  to  photopositive  behavior 
occurred  before  initiation  of  emergence  from  the 
gravel  in  each  species.  The  transition  to  photoposi- 
tive behavior  was  most  rapid  in  chinook  alevins, 
intermediate  in  chum  and  coho,  and  slowest  in 
steelhead  trout. 
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BIOLOGICAL  NEUTRALIZATION  OF  ACID 
DEPOSITION  IN  OMBROGENOUS  AND 
MIEROTROPHIC  WETLANDS, 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 
T.  P.  Army,  and  H.  F.  Hemond. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-216901/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
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Descriptors:  'Wetlands,  'Bogs,  'Sulfur,  'Sufates, 
'Acid  deposition,  'Pore  water  'Acid  rain,  'Mass 
transfer,  'Marshes,  Stauration,  Watersheds,  Hy- 
drology, Chemical  analysis,  'Massachusetts,  Quab- 
bin  Reservoir,  Bickford  Reservoir. 

The  magnitude  of  net  neutralization  of  atmospheri- 
cally deposited  acid  in  an  ombrogenous  wetland 
ecosystem  was  assessed  using  ion  chromatographic 
analysis  of  the  porewaters,  laboratory  incubations 
for  sulfate  and  nitrate  uptake  under  oxic  and  anoxic 
conditions,  and  lead-210-based  deposition  rates  for 
solid  sulfur  species,  together  with  rigorous  statisti- 
cal treatment  of  porewater  data  and  an  annual- 
averaged  mass  transport  model  for  sulfate.  Results 
indicate  a  biologically-dominated  sulfate  distribu- 
tion exists  in  the  primary  study  site,  with  nearly 
complete  transformation  of  sulfate  deposition 
within  centimeters  of  the  bog/atmosphere  inter- 
face. The  major  product  appears  to  be  a  solid 
phase  organic  sulfur  species  having  a  very  long 
residence  time  in  the  wetland.  In  addition,  a  meas- 
urable amount  of  soluble  organic  sulfur  is  pro- 
duced. By  contrast,  porewater  chemistry  at  a 
second  study  site,  a  minerotrophic  marsh,  failed  to 
show  evidence  of  significant  long-term  sulfate 
transformation.  It  is  hypothesised  that  hydrologic 
differences  are  responsible  for  the  observed  differ- 
ences in  behavior  of  the  two  systems.  While  the 
ombrogenous  site  remained  essentially  saturated 
throughout  the  year,  the  minerotrophic  site  may 
have  experienced  some  desaturation,  resulting  in 
reoxidation  of  sulfur. 
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EFFECTS  OF  ACIDITY  ON  TREE  POLLEN 
GERMINATION  AND  TUBE  GROWTH, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

D.  M.  Van  Ryn,  and  J.  S.  Jacobson. 
Available  from  the  National  Technical  Information 
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Descriptors:  'Pollen  germination,  'Pollen  tube 
growth,  'Acid  rain,  Northeastern  hardwoods,  Pol- 
lution effects,  'New  York. 

Most  of  the  northeastern  hardwood  forests  in 
North  America  are  exposed  repeatedly  to  acidic 
rainfall  at  pH  values  below  5.0.  Pollen  germina- 
tion, tube  growth  and  fertilization,  important  parts 
of  the  reproductive  process,  are  sensitive  to 
changes  in  their  chemical  environment.  Accord- 
ingly, we  investigated  the  effects  of  acidity  on 
pollen  germination  and  tube  elongation  of  four 
northeastern  species,  flowering  dogwood,  black 
birch,  yellow  birch,  and  sugar  maple.  Pollen  was 
collected  and  germinated  in  a  growth  medium  that 
was  acidified  to  pH  values  ranging  from  5.0  to  2.6. 
Pollen  was  found  to  be  sensitive  to  acidification  of 
the  germination  medium  to  below  pH  4.2.  At  pH 
3.0  and  2.6  no  pollen  germinated  in  any  species. 
Between  pH  values  4.2  and  3.4,  percent  germina- 
tion was  reduced  by  over  50%  from  that  at  pH  5.0. 
Mean  tube  length  was  reduced  at  the  lowest  pH  at 
which  germination  occurred.  The  pH  of  the 
growth  medium  increased  during  pollen  germina- 
tion to  at  least  5.2  when  initial  pH  values  were  3.8 
and  above.  These  results  suggest  that  acidic  rain 
that  now  occurs  in  eastern  North  America  may 
influence  reproductive  processes  that  are  necessary 
for  seed  set  and  regeneration  in  northern  hard- 
wood forests. 
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USE  OF  INDUCED  FLUORESCENCE  MEAS- 
UREMENTS TO  ASSESS  ALUMINUM-OR- 
GANIC INTERACTIONS  IN  ACIDIFIED 
LAKES, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 
Environmental  Engineering. 
W.  D.  Philpot,  J.  J.  Bisogni,  and  A.  Vodacek. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-216984/ 
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Descriptors:  'Acid  rain,  'New  York,  'Pollutant 
identification,  Fluorescence  measurements,  Laser 
fluorosensing,  Remote  sensing,  Dissolved  organic 
matter,  Aluminum,  Acidified  lakes. 

Aluminum,  which  can  be  highly  toxic  in  the  free 
state,  is  often  innocuous  when  associated  with  the 
dissolved  organic  substances  (humic  substances) 
common  to  natural  waters.  This  is  of  particular 
significance  in  the  acidified  lakes  of  the  Adiron- 
dack region  of  New  York  State  since  metals,  nota- 
bly aluminum,  lose  their  attraction  for  the  organics 
at  lower  pH.  Natural  fluorescence  of  the  humic 
substances  may  provide  a  tool  for  monitoring  alu- 
minum. The  characteristic  fluorescence  is  reduced 
(quenched)  when  trace  metals  are  associated  with 
the  organics.  Laboratory  experiments  were  con- 
ducted using  both  natural  water  samples  and  sam- 
ples prepared  in  the  Laboratory,  in  which  fluores- 
cence of  humic  substances  was  observed  for  vary- 
ing concentrations  of  metals  and  at  several  pH 
levels.  Fluorescence  quenching  was  observed  with 
the  addition  of  Al,  Fe,  and  Cu.  Variations  in  pH 
also  affected  the  quenching.  In  the  absence  of 
metal  ions,  the  quenching  effect  was  negligible. 
When  metal  ions  (Al)  were  present  the  quenching 
effects  of  pH  were  more  pronounced.  Results  sug- 
gest that  the  use  of  remote  sensing  to  monitor 
aluminum-organic  interactions  is  feasible  although 
several  important  problems  concerning  interfer- 
ence of  other  metals  and  pH  effects  remain  to  be 
explored. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 
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EFFECTS  OF  ACID  PRECIPITATION  ON 
COMPOSITION,  ELECTROKINETIC  BEHAV- 
IOR, CATION  ADSORPTION  AND  ION  EX- 
CHANGE CAPACITY  IN  VARIOUS  SOIL  SYS- 
TEMS, 

Tennessee  Water  Resources  Research  Center, 
Knoxville. 

A.  R.  Bowers,  and  T.  Higgs. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-217727/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No.  103,  September  1984. 
82  p,  45  ref,  23  fig,  6  tab,  2  append.  USGS  G870- 
03. 

Descriptors:  *Acid  rain,  Ion  exchange,  Adsorp- 
tion, Soil  environment,  Cations,  Iron  oxides,  Hy- 
drogen ion  concentration,  'Tennessee,  *Water  pol- 
lution effects. 

The  effects  of  acidic  environments  on  the  physi- 
cal/chemical behavior  of  natural  soils  from  Ten- 
nessee was  examined  in  the  laboratory.  Primarily, 
the  influence  of  increased  weathering  of  iron 
oxides  on  electrokinetic  behavior,  cation  exchange 
capacity  and  adsorption  of  'free'  and  complexed 
heavy  metals  was  studied.  Natural  soils,  compared 
to  samples  in  which  iron  oxides  were  removed 
showed  little  change  in  cation  exchange  capacity 
or  electrokinetic  behavior.  Acid  aging  of  one  par- 
ticular soil  was  also  conducted.  Studies  showed 
that  prolonged  exposure  to  acidic  environments 
may  result  in  drastic  changes  in  soil  properties. 
Substantial  changes  in  the  electrokinetic  behavior 
were  found  with  the  zero  point  of  charge  in- 
creaisng  from  a  pH  of  2.0  for  the  unaged  soil  to  8.0 
for  the  acid  aged  one.  Also,  the  zinc  adsorptive 
behavior  of  the  soils  changed  significantly  with 
acid  aging.  This  study  indicates  that  prolonged 
exposure  to  acidic  environments  may  create 
changes  in  physical/chemical  properties  of  soils 
rich  in  iron  oxides. 
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NUTRIENT  ASSIMILATION  CAPACITY  OF 
SHALLOW  COASTAL  LAKES, 

Louisiana  Water  Resources  Research  Inst.,  Baton 
Rouge. 

R.  D.  DeLaune,  C.  J.  Smith,  W.  H.  Patrick,  and 
M.  N.  Sarafyan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-2190O4/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  August  1984, 
62  p,  3  tab,  28  fig.  USGS  G845-02. 

Descriptors:  'Louisiana,  Water  quality,  *Nonpoint 
source  pollution,  'Nutrient  cycling,  Nitrification- 
denitrification,  Toxic  organics,  Sedimentation,  P 
adsorption,  Chlorophyll,  Freshwater  lakes. 

Nitrogen  and  phosphorus  cycling  in  relation  to  the 
trophic  state  of  coastal  freshwater  lakes  was  stud- 
ied. Nonpoint  source  nutrient  inputs,  as  well  as 
sediment-interstitial  and  lake  water  nitrogen  and 
phosphorus  fluxes,  were  measured  seasonally. 
Sedimentation  rates  in  the  lake  were  determined 
using  Cs-137  dating.  Levels  of  toxic  organics  and 
fate  of  2,4-D  in  the  water  bodies  were  determined. 
Phosphorus  and  nitrogen  levels  in  the  lake  were 
found  to  be  largely  dependent  on  concentrations  in 
the  incoming  bayou  water  from  upland  drainage. 
Nitrogen  fixation  on  the  order  of  20-30  Hg/g/yr 
was  measured.  C-14  uptake  studies  indicated  ap- 
preciable assimilation  of  nitrogen  and  phosphorus 
by  phyto-plankton.  Laboratory  equilibrium  studies 
showed  bottom  sediments  in  the  lake  are  a  major 
sink  for  the  incoming  dissolved  orthophosphate 
phosphorus.  Total  nitrogen  concentrations  in 
water  draining  into  the  lake  generally  exceeded 
concentrations  in  the  lakes.  N-15  balance  studies 
along  with  in  situ  and  in  vivo  denitrification  studies 
showed  that  the  bottom  sediment  of  the  lakes 
remove  appreciable  nitrogen  via  nitrification-deni- 
trification  processes.  Sedimentation  ranged  from 
1.1  cm/yr  to  1.8  cm/yr.  Even  though  the  lake  is 
eutrophic  the  sediment  served  as  a  buffer  by  re- 
moving large  amounts  of  nitrogen  and  phosphorus 
through  sedimentation  processes.  Levels  of  toxic 


organic  in  the  lakes  were  low.  The  herbicide  2,4-D 
which  enters  these  lakes  was  found  to  be  rapidly 
adsorbed  from  the  water  column  by  bottom  sedi- 
ment. The  sediment  oxidation-reduction  potential 
influenced  its  degradation  rate  with  degradation 
being  considerably  slower  under  anaerobic  condi- 
tions. Results  indicate  that  any  increase  in  nutrient 
loading  to  the  lakes  has  the  potential  to  further 
aggravate  the  eutrophication  problem. 
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EFFECTS  OF  POLLUTION  ON  GROWTH  OF 
MIDWESTERN  MUSSEL  SHELLS, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

G.  D.  Rosenberg,  and  M.  T.  Henschen. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-225878/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  168,  August  1984.  13 
p,  7  ref.  USGS  G841-05. 

Descriptors:  'Mussels,  'Bioindicators,  'Indiana, 
Water  pollution  effects,  Mississippi  River,  Wiscon- 
sin. 

Exporters  of  freshwater  mussel  shells  to  the  Japa- 
nese cultured  pearl  industry  report  that  stains 
within  the  inner  shell  layers  are  appearing  with 
increasing  frequency.  Chemical  (electron  micro- 
probe)  analyses  of  the  stains  suggest  that  the  stains 
are  due  to  pollution,  and  that  mussel  shells  may  be 
useful  indicators  of  water  quality.  Although  sever- 
al species  of  mussels  from  several  Midwestern 
states  (including  Indiana,  Illinois,  Wisconsin,  Min- 
nesota, and  Iowa)  were  studied  the  focus  of  this 
report  is  the  Threeridge  (Amblema  plicata)  from 
the  Minnesota- Wisconsin— Iowa  area  of  the  Missis- 
sippi River  between  LaCrosse  and  Prairie  du 
Chien,  Wisconsin.  Chemical  analyses  reveal  the 
presence  of  aluminum  and  silicon  (clay  minerals)  in 
the  stains,  confirming  previous  suggestions  that 
mussels  are  sensitive  to  turbidity.  But  the  presence 
of  unusual  amounts  of  iron,  phosphorus,  sulfur, 
chlorine  and  perhaps  even  magnesium,  nickel, 
sodium,  and  potassium  point  to  the  increased  dele- 
terious effects  that  a  combination  of  pollutants  can 
have  in  a  synergistic  system.  Here,  increased  tur- 
bidity due  to  increased  river  traffic  or  fanning 
combined  with  metal  pollutants  results  in  the 
metals  being  concentrated  by  adsorption  to  the 
clay  minerals.  Grossly  unnatural  phosphorus  and 
sulfur  concentrations  in  the  shell  indicate  a  conse- 
quent disturbance  of  calcium  physiology. 
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EVALUATION  OF  NON-POINT  POLLUTION 
CONTROL  PRACTICES  AND  COPPER  TREAT- 
MENTS ON  CONTROL  OF  NUISANCE  FILA- 
MENTOUS ALGAE, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5G. 
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EFFECT  OF  WATER  QUALITY  ON  THE 
UPTAKE  AND  LOSS  OF  BIOLOGICALLY  IM- 
PORTANT ORGANIC  AND  INORGANIC 
CHEMICALS  BY  ORGANISMS, 

California  Univ.,  Davis.  Water  Resources  Center. 
J.  H.  Swinehart,  and  J.  H.  Crowe. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-225894/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  California 
Water  Resources  Center,  Davis,  January  1985,  12 
p.  USGS  A-083-CAL. 

Descriptors:  'Pollutants,  'Contamination,  'Heavy 
metals,  'Amino  acids,  'Carbohydrates,  'Organic 
pesticides,  Water  quality,  Acids,  Metals,  Absorp- 
tion, Chemicals,  Bioindicators,  'California. 

The  objectives  of  this  work  are  to  measure  the 
effects  of  water  contaminants  such  as  heavy 
metals,  acids,  and  organic  pesticides  on  influxes  of 
glycine  into  and  effluxes  of  amino  acids,  carbohy- 
drates, and  metal  ions  from  membranes  of  marine 
and  freshwater  organisms,  and  to  use  these  results 
to  measure  changes  in  water  quality.  The  general 


conclusions  reached  from  this  work  concerning  the 
use  of  membrane  fluxes  to  measure  water  quality 
are  the  following:  First,  for  freshwater  and  marine 
organisms  having  an  active  transport  process  for 
the  influx  of  an  amino  acid  such  as  glycine,  a 
deterioration  in  water  quality  due  to  the  introduc- 
tion of  heavy  metal  ions,  acid  or  organic  contami- 
nants results  in  the  uptake  of  glycine.  Second,  for 
freshwater  organisms,  effluxes  of  the  divalent  ca- 
tions Ca(  +  2)  and  Mg(  +  2)  are  enhanced  by  heavy 
metal  ions  and  acid  at  low  concentrations  indicat- 
ing reduced  membrane  stability  which  ultimately 
results  in  the  loss  of  amino  acids.  Third,  Hg(  +  2) 
compounds  at  extremely  small  concentrations 
cause  large  losses  of  amino  acids  from  both  marine 
annd  freshwater  organisms,  and  the  observation  of 
large  amino  acid  losses  from  organisms  in  natural 
waters  is  a  measure  of  Hg(+2)  contamination. 
(Snyder-California) 
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TEMPERATURE  REQUIREMENTS  OF  PACIF- 
IC COASTAL  STREAM  FISHES, 

California  Univ.,  Davis.  Dept.  of  Wildlife  and 
Fisheries  Biology. 
P.  B.  Moyle,  and  N.  K.  Knight. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-225928/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. California  Water  Resources  Center  Comple- 
tion Report,  Sept.  1984,  30  p,  10  fig,  4  tab,  47  ref. 
G830-03. 

Descriptors:  'Temperature  effects,  'Temperature, 
•Fish,  'Trout,  'Sculpin,  'Sucker,  'Perch,  'Habi- 
tat, Streamflow,  Streams,  Water  depth,  Velocity, 
'California. 

The  importance  of  temperature  in  regulating  the 
abundance  and  distribution  of  fishes  has  been  well- 
documented,  although  primarily  for  species  from 
the  eastern  United  States  and  Canada.  Three  sets  of 
experiments  were  used  to  define  the  thermal  niches 
of  Pacific  Coastal  fishes  -  acute  temperature  prefer- 
ences, routine  metabolic  rates,  and  critical  thermal 
maxima.  Plots  of  standard  deviations  of  preferred 
temperatures  at  each  acclimation  temperature  pro- 
vided an  estimate  of  the  relative  activity  of  each 
species,  both  intraspecifically  and  interspecifically. 
Routine  metabolic  rates  were  highest  and  most 
variable  for  squawfish,  and  most  gradual  (with 
increasing  temperatures)  for  hardhead.  Critical 
Thermal  Maxima  (CTM)  generally  increased  with 
increasing  acclimation  temperatures  for  each  spe- 
cies. Man-made  alterations,  such  as  diversion  dams, 
channelization,  or  removal  of  riparian  vegetation 
can  change  stream  thermal  regimes  that  reduce  the 
efficiencies  of  these  fish  activities,  or  in  extreme 
cases,  threaten  their  survival.  Along  with  tempera- 
ture changes  from  these  alterations  are  usually 
changes  in  oxygen  levels  of  the  water,  which  may 
be  stressful  to  the  resident  species.  The  critical 
thermal  maxima  can  be  used  to  detect  sublethal 
doses  of  pollutants  or  the  presence  of  disease 
before  mortalities  occur.  (Snyder-California) 
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DEVELOPMENT  OF  FREQUENCY  FUNC- 
TIONS FOR  URBAN  NON-POINT  SOURCE 
RISK  EVALUATION, 

Catholic    Univ.    of   America,    Washington,    DC. 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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PHYTOPLANKTON  CONTROL  AND  WATER 
QUALITY  IMPROVEMENT  THROUGH  MA- 
NIPULATION OF  ANIMAL  COMMUNITIES, 

Nebraska  Univ. -Lincoln.  Dept.  of  Forestry,  Fish- 
eries and  Wildlife. 
G.  L.  Hergenrader. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-227189/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Nebraska 
Water  Resources  Center,  Lincoln,  September 
1984.  24  p,  5  tab,  7  ref.  USGS  G854-03.  14-08- 
0001-G854. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

Descriptors:  'Nebraska,  *Plankton  control,  Water 
quality  control,  Water  quality,  'Eutrophication, 
'Predation,  'Water  clarity,  Zooplankton,  Phyto- 
plankton,  Biomanipulation,  Piscivore,  Planktivore. 

This  was  a  pilot  study  to  demonstrate  the  feasibili- 
ty of  improving  water  quality  in  surface  waters  by 
enhancing  natural  zooplankton  grazing  on  phyto- 
plankton  through  manipulation  of  fish  communi- 
ties. Piscivorous  northern  pike  (Esox  lucius)  were 
introduced  to  two  eutrophic  farm  ponds  in  eastern 
Nebraska  containing  large  populations  of  planktiv- 
orous  black  crappie  in  an  effort  to  evaluate  the 
effects  of  controlled  planktivore  predation  on  zoo- 
plankton and  phytoplankton  communities.  Data 
collected  from  this  treatment  were  compared  to 
previous  research  on  these  ponds  when  they  either 
lacked  a  fish  population,  contained  only  planktivo- 
rous  black  crappie,  or  contained  both  black  crappie 
and  northern  pike.  The  stocking  of  piscivorous 
northern  pike  in  the  study  ponds  resulted  in  a 
marked  decline  in  the  immature  black  crappie  den- 
sities of  both  ponds.  This  predation  pressure  was 
supplemented  by  wash-out  of  crappie  during 
spring  rains  which  caused  both  ponds  to  release 
water.  As  black  crappie  densities  were  reduced,  a 
shift  in  the  species  composition  and  size  distribu- 
tion of  the  zooplankton  community  was  observed 
in  both  ponds;  as  rotifers  were  reduced  in  domi- 
nance and  crustacean  zooplankton  became  preva- 
lent. Concurrent  with  this  shift  in  zooplankton 
community  structure  was  a  slight  increase  in  over- 
all water  clarity,  supporting  our  hypothesis  con- 
cerning enhanced  water  quality.  However,  phyto- 
plankton biomass  reached  higher  levels  throughout 
the  year  in  both  ponds,  as  compared  to  previous 
years. 
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DEVELOPMENT  OF  A  CHLOROPHYLL 
MONITORING  PROGRAM  FOR  WATER 
SUPPLY  RESERVOIRS  USING  IN  VIVO 
FLUORIMETRY, 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5F. 
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MICROBIAL  SURVIVAL  TN  CURED  MUNICI- 
PAL COMPOST, 

New  Hampshire  Univ.,  Durham. 
G.  R.  Zamarchi. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249068/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. A  Thesis  Submitted  in  Partial  Fulfillment  of 
the  Requirements  for  the  Degree  of  Master  of 
Science  in  Microbiology,  September  1982.  84  p,  10 
fig,  13  tab,  1  append,  23  ref.  B-006-NH. 

Descriptors:  *Sewage,  *Sewage  bacteria,  *Sludge, 
•Municipal  wastes,  'Composting,  'Survival,  Sal- 
monella, Coliforms,  Streptococcus,  Fungi,  Asper- 
gillus fumigatus. 

Two  studies  were  conducted  to  assess  factors  af- 
fecting survival  of  salmonellae  in  cured  municipal 
compost.  In  the  first  study,  Salmonella  heidelberg 
was  seeded  into  finished  compost  and  finished 
compost  mixed  with  soil.  These  seeded  samples 
were  monitored  for  salmonellae  survival  over  a 
six-month  period.  Fecal  coliforms  and  fecal  strep- 
tococci were  monitored  to  evaluate  their  useful- 
ness as  indicators  of  salmonellae  survival.  At  the 
same  time,  pH,  moisture  content,  and  the  survival 
of  a  fungus,  Aspergillus  fumigatus,  were  measured. 
The  bench  scale  study  was  an  attempt  to  measure 
the  effect  of  different  quantities  and  qualities  of  soil 
on  salmonellae  survival  by  varying  the  amounts 
and  type  of  soil  in  seeded  compost/soil  mixtures,  as 
well  as  the  effect  of  temperature.  As  part  of  this 
study,  fecal  coliforms,  fecal  streptococci,  pH,  and 
moisture  content  were  also  measured.  The  results 
show  that  competition  from  indigenous  fecal  coli- 
forms and  fecal  streptococci  accounted  for  the 
inability  of  salmonellae  to  survive  in  the  field  ex- 
periments. This  competition  was  absent  from  the 
bench  scale  studies.  Lack  of  survival  under  the 
bench  scale  conditions  can  be  attributed  mainly  to 
desiccation.  The  indicator  organisms  appeared  to 
have  no  practical  application  as  such  under  either 


field  or  bench  scale  conditions.  The  A.  fumigatus 
population  remained  constant  throughout  the 
study.  The  changes  in  pH,  temperature,  or  quantity 
and  type  of  soil  present  had  no  discernible  effect. 
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EFFECTS  OF  SUSPENDED  SEDIMENTS  ON 
STREAM  INVERTEBRATE  DETRITAL  PROC- 
ESSING AND  BIOENERGETICS, 

Idaho  Univ.,  Moscow.  Dept.  of  Plant,  Soil  and 
Entomological  Sciences. 
M.  A.  Brusven,  and  C.  E.  Hornig. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249142/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  and  Energy  Resources  Re- 
search Institute,  Moscow,  Completion  Report, 
May,  1984.  22  p,  4  fig,  4  tab,  27  ref.  USGA  G839- 
02.  14-08-0001-G839. 

Descriptors:  'Aquatic  insects,  'Suspended  sedi- 
ments, Growth,  Feeding  rates,  'Water  pollution 
effects,  Idaho. 

The  effects  of  suspended  sediments  on  stream  in- 
vertebrate detrital  processing  and  bioenergetic  pa- 
rameters were  investigated  in  replicated,  light  and 
temperature-controlled  chambers  in  the  laboratory. 
The  leafshredding  insects  Pteronarcys  californica 
and  Hesperophylax  occidentalis  were  studied. 
Mean  daily  ingestion  rates  were  less  among  test 
insects  than  control  insects  for  seven  of  the  eight 
trials.  In  five  of  the  eight  trials,  mean  ingestion 
rates  were  suppressed  by  >41%  when  compared 
to  insects  held  in  0.0  g/1  suspended  sediment  envi- 
ronments. Feeding  inhibition  was  typically  greater 
at  the  end  of  the  feeding  trials  (14  days)  than  at  the 
beginning  (0-4  days).  Growth  of  the  immature 
feeding  stage  of  the  insects  studied  in  both  test  and 
control  environments  for  all  trials  combined  was 
negligable  when  compared  to  their  ingestion  rates. 
Mean  daily  growth  rates  ranged  from  -1.2%  to 
1.6%  of  the  mean  daily  ingestion  rates.  The  mean 
assimilation  efficiencies  of  second-year  naiads  of  P. 
californica  were  17.4%  and  21.3%  when  subjected 
to  3.0  g/1  and  0.0  g/1  suspended  sediment  concen- 
trations, respectively. 
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TRANSFER  OF  INFORMATION  AND  TECH- 
NOLOGY ON  ACID  MINE  DRAINAGE  FROM 
RESEARCH  TO  THE  USER, 

West   Virginia   Univ.,    Morgantown.    Water   Re- 
search Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
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EFFECTS  OF  IRON  IN  STREAMS  ON  GILL 
MORPHOLOGY,  OXYGEN  CONSUMPTION, 
AND  PHYTOPLANKTON/BENTHIC  rNVER- 
TEBRATE  DISTRIBUTION, 

West  Virginia  Univ.,  Morgantown.  Water  Re- 
search Inst. 

E.  C.  Keller,  D.  E.  Hinton,  D.  K.  Werner,  R.  B. 
Gerber,  and  A.  J.  Becker. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-101326/ 
AS,  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  1984.  163  p,  53  fig,  71 
tab,  48  ref.  USGS  G877-202.  14-08-0001-G877. 

Descriptors:  'West  Virginia,  'Acid  mine  drainage, 
Iron,  Water  quality  standards,  'Ecological  effects, 
Fish,  Benthic  fauna,  Bioassay,  Histology,  Patholo- 
gy, Phytoplankton,  Aquatic  life,  Invertebrates, 
Ecology,  Ecosystems,  Manganese,  Chemical  prop- 
erties, Acidity,  Oxygen,  Water  pollution  effects. 

This  project  covered  many  aspects  of  the  influence 
of  iron  on  aquatic  organisms  at  a  four-tier  level: 
cellular,  phytoplankton,  invertebrate,  and  fish.  One 
other  section  dealt  with  the  statistical  distribution 
of  total  iron  in  the  waters  of  West  Virginia.  The 
iron  content  of  the  waters,  along  with  manganese 
and  conductivity,  were  associated  with  mucous 
cell  structure  changes  in  trout  perch  and  bluntnose 
minnow.  Iron,  along  with  pH  was  associated  with 
changes  in  the  mucous-cell  structure  of  the  creek 
chub.  Iron,  with  pH  and  total  hardness,  was 
strongly  associated  with  the  total  numbers  of  phy- 


toplankton in  the  waters.  Iron,  along  with  pH  and 
dissolved  oxygen,  was  associated  with  the  total 
numbers  of  fish.  An  iron/acidity  index  of  the 
waters  studied  was  strongly  associated  with  a 
diatom  phytoplankton  index  and  the  'Tenmile 
Creek'  and  the  'high  diversity'  benthic  invertebrate 
indices.  Higher  iron  levels  were  found  to  increase 
oxygen  consumption  rates  in  the  amphipod  Gam- 
marus  minus.  Finally,  the  average  level  of  iron  and 
the  frequency  of  exceeding  the  1  mg/L  total  iron 
water  quality  limit  in  natural  waters  were  both 
found  to  be  dependent  upon  the  region  of  the  state 
from  which  the  water  samples  were  obtained. 
Overall,  about  30  percent  of  the  time,  the  1  mg/L 
regulatory  limit  was  exceeded  from  water  sampled 
throughout  the  state. 
W86-02713 


EFFECTS  OF  COAL  MINING  ON  THE  WATER 
QUALITY  AND  SEDIMENTATION  OF  LAKE 
TUSCALOOSA  AND  SELECTED  TRIBUTAR- 
IES, NORTH  RIVER  BASIN,  ALABAMA, 

Geological   Survey,  Tuscaloosa,  AL.   Water  Re- 
sources Div. 
E.  F.  Cole. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4310,  1985.  53  p,  34  fig,  4  tab,  23 
ref. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Lakes,  'Mine  drainage.  Water  qual- 
ity, 'Sedimentation,  Limnology,  Reservoir  deposi- 
tion, Water  quality  standards,  'Alabama,  North 
River  basin. 

Lake  Tuscaloosa,  a  reservoir  on  North  River,  is 
the  primary  source  of  water  supply  for  the  city  of 
Tuscaloosa,  Alabama,  and  surrounding  areas.  Be- 
tween October  1982  and  September  1983,  14  sites 
in  the  North  River  basin  were  sampled  to  deter- 
mine if  surface  coal  mining  has  impacted  the  qual- 
ity of  water  in  the  lake  and  selected  tributaries. 
Water  draining  mined  basins  showed  increases  in 
specific  conductance,  sulfate  concentrations,  and 
dissolved  and  total  recoverable  iron  and  manga- 
nese concentrations  after  mining  started  in  1975. 
Although  water  in  the  reservoir  has  become  more 
mineralized  with  only  an  estimated  5  percent  of  the 
basin  mined,  total  dissolved  solids  concentrations 
are  still  very  low,  ranging  from  28  to  35  milligrams 
per  liter  at  the  dam.  The  quality  of  water  at  most 
sites  was,  except  for  pH,  iron,  and  manganese, 
within  secondary  drinking  water  standards.  The 
pH  of  water  from  streams  draining  either  mined  or 
unmined  basins  was  generally  less  than  6.5.  Sedi- 
mentation has  occurred  at  most  measured  lake 
cross  sections  since  impoundment.  However,  natu- 
ral factors  such  as  steep  overland  and  channel 
slopes,  may  cause  more  sedimentation  in  the  lake 
from  unmined  basins  than  from  coal  mining  in  a 
different  basin.  (USGS) 
W86-02863 


ESTIMATED  WATER  AND  NUTRIENT  IN- 
FLOWS AND  OUTFLOWS,  LAKE  COCHI- 
TUATE,  EASTERN  MASSACHUSETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-02904 
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DESTRUCTION  OF  HAZARDOUS  WASTES  BY 
ULTRAVIOLET  CATALYZED  OXIDATION, 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

D.  W.  Sundstrom,  and  H.  E.  Klei. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-265090, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Completion  Report,  September  1984.  18  p,  7  fig,  11 
ref.  USGS  G832-02.  14-08-0001-G-832. 

Descriptors:  'Chemical  degradation,  'Ultraviolet 
radiation,  Hazardous  materials,  'Oxidation  proc- 
ess, Ultraviolet  catalyzed  oxidation,  'Wastewater 
treatment,  'Benzene,  Hydrogen  peroxide. 
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Conventional  wastewater  treatment  processes  are 
ineffective  on  many  hazardous  organic  compounds 
found  in  domestic  water  supplies  and  industrial 
wastes.  This  project  investigated  the  destruction  of 
benzene  in  water  by  ultraviolet  catalyzed  oxidation 
with  hydrogen  peroxide.  The  reactions  were  con- 
ducted in  a  tubular  flow  reactor  equipped  with  a 
low  pressure  mercury  lamp  to  provide  the  ultra- 
violet radiation.  The  course  of  the  reactions  with 
time  were  followed  by  analyzing  for  benzene  with 
a  gas  chromatograph  and  for  hydrogen  peroxide 
by  a  colorimetric  method.  The  rate  of  disappear- 
ance of  benzene  increased  with  increasing  hydro- 
gen peroxide  concentration  and  ultraviolet  light 
intensity  but  was  relatively  insensitive  to  tempera- 
ture. Starting  with  10-15  ppm  benzene,  concentra- 
tions were  reduced  below  50  ppb  in  35-60  min 
reaction  time. 
W86-02421 


INVESTIGATION  OF  METHODS  FOR  THE 
IMPROVEMENT  OF  THE  ABSORPTION 
FREEZE  PILOT  PLANT  OPERATION, 

Burns  and  Roe  Industrial  Services  Corp.,  Paramus, 

NJ. 

A.  C.  F.  Ammerlaan,  and  A.  Ko. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-128759, 

Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 

Completion  Report  August  1984,  102  p,  19  tab,  7 

fig,  3  app.  C-3001-S.  3-CR-93-00040(l). 

Descriptors:  'Desalination,  'Absorption  Freezing, 
Absorption  Freezing  Vapor  Compression,  'Waste 
Heat,  Waste  Heat  Absorption  Freezing,  Pilot 
Plant,  Absorbents,  Heat  Transfer,  Energy  Con- 
sumption, Commercial  applications. 

The  operational  experience  and  the  present  condi- 
tion of  the  Absorption  Freezing  Vapor  Compres- 
sion (AFVC)  Pilot  Plant  in  Wrightsville  Beach, 
NC,  were  reviewed  in  order  to  develop  methods 
that  would  improve  efficiency  and  reliability.  The 
mechanical  components  of  the  AFVC  plant  that 
are  restricting  the  AFVC  plant  performance  were 
identified  and  solutions  were  proposed.  The  possi- 
bilities of  operating  the  plant  with  different  absor- 
bents and  with  waste  heat  were  explored  and  es- 
tablished. The  present  absorbent  consists  of  a  15% 
sodium  chloride  solution.  Lithium  chloride  and  tri- 
or tetra  ethylene  glycol  were  investigated  for  their 
potential  as  new  absorbents.  Glycol  solutions  allow 
operation  in  the  100  -  120F  range  thus  allowing  the 
use  of  waste  heat  and  operation  in  the  Waste  Heat 
Absorption  Freezing  (WHAF)  mode.  A  compre- 
hensive heat  transfer  calculation  method  was  de- 
veloped to  determine  the  effects  of  the  higher 
viscosity  of  clycol  solutions  on  heat  transfer  rates. 
Both  the  AFVC  and  WHAF  process  were  re- 
viewed for  their  commercial  potential  by  review- 
ing the  specific  energy  consumption  and  their  ap- 
plicability for  desalination,  waste  effluent  treat- 
ment and  food  processing.  If  waste  heat  is  available 
the  WHAF  process  could  be  a  very  attractive 
process  for  waste  effluent  treatment  and  the  pro- 
duction of  process  water. 
W86-02422 


INVESTIGATION  OF  POSSIBLE  CYCLES  OF 
CONCENTRATION  IN  INDUSTRIAL  COOL- 
ING TOWERS  USING  VARIOUS  COMBINA- 
TIONS OF  TREATMENT  PROCESSES  TO 
RENOVATE  MUNICIPAL  WASTEWATER 
FEED, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
M.  D.  Umphres,  G.  P.  Treweek,  R.  R.  Trussell, 
and  J.  S.  Gregg. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-128767, 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  OWRT/RU-83-9,  January  1984.  151  p, 
78  fig,  20  tab,  2  append.  OWRT  C-90139-R.  14-34- 
0001-9459(1). 

Descriptors:  'Water  reuse,  'Wastewater  renova- 
tion, Cooling  water,  Corrosion,  Scaling,  'Cooling 
towers. 

The  objective  of  this  investigation  was  to  demon- 
strate the  use  of  reclaimed  secondary  effluent  as 
makeup   to   industrial   cooling   towers.   The   raw 


wastewater  was  treated  by  low  pH  lime  precipita- 
tion, activated  sludge  aeration,  secondary  clarifica- 
tion, and  filtration.  This  effluent  was  pumped 
through  sodium  ion  exchangers  to  remove  divalent 
cations,  particularly  calcium,  then  treated  internal- 
ly within  the  cooling  tower  loop  with  either  an 
acid-chromate  or  alkaline-inhibitor  program.  The 
effectiveness  of  the  two  internal  treatment  pro- 
grams was  compared  with  each  other  and  with  a 
baseline  program  which  provided  no  additional 
pretreatment.  The  acid-chromate  program  was  the 
most  successful  in  the  three  principal  areas  of 
concern:  low  corrosion  rates  for  mild  steel  (0.5 
mpy)  and  admiralty  brass  (0.1  mpy)  heat  exchang- 
ers, no  mineral  scaling  up  to  10  cycles  of  concen- 
tration, and  good  germicidal  efficiency  of  chlorine 
as  evidenced  by  minimal  biological  fouling.  The 
alkaline-inhibitor  program  was  acceptable  under 
certain  conditions:  corrosion  rates  for  admiralty 
brass  were  low  (0.1  mpy)  but  unacceptable  for 
mild  steel  (10  mpy);  no  mineral  scaling  was  evident 
up  to  10  cycles  of  concentration;  although  biologi- 
cal fouling  was  not  observed,  the  plate  counts  in 
the  alkaline  program  were  one  to  two  orders  of 
magnitude  higher  than  the  acid  program.  The  base- 
line program  was  the  least  acceptable  of  the  three 
tested:  corrosion  rates  for  admiralty  brass  were 
low  (0.1  mpy)  but  unacceptable  for  mild  steel  (10 
mpy);  mineral  scaling  (zinc  phosphate)  built  up  on 
the  deposit  monitors;  the  germicidal  efficiency  of 
the  added  chlorine  was  good  at  the  neutral  pH  7.0 
with  no  evidence  of  biological  fouling. 
W86-02423 


INDUSTRIAL  WATER  REUSE  WITH  COU- 
PLED-TRANSPORT MEMBRANES, 

Bend  Research,  Inc.,  OR. 

W.  C.  Babcock,  J.  W.  Brooke,  D.  T.  Friesen,  D.  R. 
Kamperman,  and  E.  D.  LaChapelle. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-203925/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  January  1985, 
27  p,  15  fig,  3  tab,  7  ref.  BuRec  C-10142-R(l).  14- 
34-0001-2403. 

Descriptors:  'Metal-Finishing  wastes,  'Water 
reuse,  Wastewater  treatment,  'Plating  waste, 
'Rinse  water,  'Polymeric  membranes,  Chrome 
plating,  Chromic  acid. 

The  objective  of  this  program  was  to  demonstrate 
the  feasibility  of  using  coupled-transport  mem- 
branes to  treat  chrome-plating  rinse  waters.  A 
major  effort  was  directed  toward  field  tests  of  a 
hollow-fiber  membrane  unit  at  a  decorative- 
chrome  plating  shop.  Membrane  development 
aimed  at  improving  chromium  fluxes  was  also  con- 
ducted. Field  tests  at  Bend  Plating,  Inc.,  of  Bend, 
Oregon  were  conducted  using  a  unit  containing 
modules  with  1 5  sq  ft  of  membrane  area.  This  unit 
was  used  to  recover  chromium  from  the  second 
rinse  tank  of  a  three-rinse  counterflow  system. 
Two  types  of  modules  were  tested;  the  liquid  mem- 
branes in  one  module  contained  Adogen  383  as  the 
chromium  complexing  agent  in  an  aromatic  dilu- 
ent, while  the  membranes  in  the  remaining  two 
modules  contained  Alamine  336  as  the  chromium 
complexing  agent  in  an  aliphatic  diluent.  The 
membrane  module  containing  Adogen  383  operat- 
ed for  100  days  at  an  average  flux  of  about  2.5  lb  sq 
ft  -year.  The  modules  containing  the  Alamine  336 
operated  with  an  average  flux  of  about  1.5  sq  ft  - 
year.  One  of  these  Alamine  336  modules  accumu- 
lated 370  days  of  operating  time.  Two  methods 
were  investigated  for  converting  sodium  chro- 
mate-the  chromium  salt  produced  in  the  coupled- 
transport  process-to  chromic  acid.  This  conver- 
sion would  permit  recycle  of  the  chromium  to  the 
plasting  bath.  One  method,  relying  on  Donnan 
dialysis,  was  found  to  be  unacceptable,  primarily 
because  the  chromic  acid  produced  was  not  suffi- 
ciently pure.  On  the  other  hand,  cation  exchange 
with  conventional  resins  produced  a  pure  chromic 
acid  concentrate  that  could  be  returned  to  the 
plating  bath. 
W86-02425 


OPTIMIZATION  OF  HOLLOW  FIBER  ULTRA- 
FILTRATION MEMBRANE  TYPE  AND 
SYSTEM  DESIGN  FOR  WASTEWATER  REUSE 
IN  THE  TEXTILE  INDUSTRY, 


Romicon,  Inc.,  Woburn,  MA. 

R.  Breslau,  and  A.  Fuchs. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-203933, 

Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 

Completion  Report,  (1984)  120  p,  24  tab,  53  fig,  7 

ref.  14-34-0001-8803. 

Descriptors:  'Membranes,  'Ultrafiltration,  'Tex- 
tile water  reuse,  Waste  water  treatment,  Membrane 
processes,  Separation  techniques. 

A  year  long  study  was  conducted  to  evaluate  the 
application  of  hollow  fiber  ultrafiltration  for  treat- 
ment and  suubsequent  reuse  of  wastewater  at  sev- 
eral major  textile  mills.  Water  jet  looms  effluent, 
batcher  water  effluent,  untreated  composite  efflu- 
ent and  final  (post-biologically  treated)  composite 
effluent  streams  were  all  tested  during  the  pilot 
program.  The  results  of  both  the  water  jet  looms 
and  batcher  water  effluent  pilot  programs  suggest- 
ed good  technical  potential.  The  use  of  hollow 
fiber  ultrafiltration  for  the  processing  of  these 
streams  produced  a  treated  stream  greatly  reduced 
in  the  contaminant  species  believed  to  restrict  suc- 
cessful reuse.  Economic  evaluations  of  processes 
incorporating  hollow  fiber  ultrafiltration  are  pre- 
sented. At  one  plant,  the  major  costs  involved  in 
water  treatment  are  incurred  by  the  waste  treat- 
ment facility.  The  bulk  of  controlled  contaminant 
species  are  introduced  through  relatively  small 
(volume)  streams  such  as  the  batcher  water  efflu- 
ent. Substantial  cost  savings  could  result  from  seg- 
regated treatment  of  these  streams  if  the  large 
volume  of  remaining  effluent  could  be  discharged 
with  reduction  in,  or  elimination  of,  further  treat- 
ment. Untreated  composite  and  final  composite 
effluent  streams  were  tested  at  two  locations 
during  this  study.  The  results  of  these  tests  indicat- 
ed that  hollow  fiber  ultrafiltration  removed  sub- 
stantial amounts  of  contaminant  species.  The  low 
molecular  weight  organic  species  and  salts,  not 
removed  by  ultrafiltration,  were  considered  to  be 
disadvantageous  to  most  dyeing  operations.  In  at 
least  one  case  (acetate  dyeing)  the  treated  stream 
was  considered  acceptable  for  reuse.  Good  future 
potential  is  expected  in  the  application  of  ultrafil- 
tration for  advanced  waste  treatment. 
W86-02426 


COST-EFFECTIVE  DESIGN  AND  OPERATION 
OF  URBAN  STORMWATER  CONTROL  SYS- 
TEMS: DECISION-SUPPORT  SOFTWARE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

J.  W.  Labadie,  N.  S.  Grigg,  D.  M.  Morrow,  and 
D.  K.  Robinson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-203941/ 
AS,  Price  codes:  A10  in  paper  copy,  A01  in  micro- 
fiche. Colorado  Water  Resources  Research  Insti- 
tute, Fort  Collins,  Completion  Report  No.  135, 
October,  1984,  205  p,  14  fig,  4  tab,  54  ref,  4  append. 
OWRT  90037-U.  14-34-0001-0507(2). 

Descriptors:  'Storm  wastewater,  'Combined 
sewers,  'Control  systems,  Computer  programs, 
'Optimization,  'Urban  runoff,  Forecasting,  Dy- 
namic programming,  Hydraulic  models,  'Sewer 
systems,  'Design,  Cost  analysis. 

Although  the  microcomputer  revolution  has  made 
powerful  computer  hardware  available  at  low  cost, 
there  is  still  a  severe  lag  in  the  availability  of 
computer  software  that  can  aid  urban  water  man- 
agers in  finding  cost-effective  solutions  to  complex 
design  and  operational  problems  in  stormwater  and 
combined  sewer  control.  A  Stormwater  Control 
Package  (SWCP)  is  presented  with  user  manual  for 
introducing  automation  into  urban  stormwater 
control  systems.  The  package  contains  state-of-the- 
art  technology  in  storm  inflow  forecasting,  fully 
dynamic  hydraulic  routing,  and  dynamic  program- 
ming optimization.  It  is  designed  for  'simulated' 
real-time  experimentation  on  application  of  auto- 
mation to  storm  and  combined  sewer  control  for 
achieving  improved  performance.  In  addition,  it  is 
believed  that  application  of  the  SWCP  at  the  plan- 
ning level  can  potentially  save  large  amounts  of 
capital  in  sizing  of  facilities  through  optimum  regu- 
lation in  real-time  of  storage  and  conveyance  of 


57 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


stormwater.  Computational  experience  with  the 
North  Shore  Outfalls  and  Channel  Outfalls  Con- 
solidation projects  of  the  Clean  Water  Program  of 
San  Francisco  is  presented.  In  addition  to  oper- 
ational software,  an  optimal  sewer  design  package 
called  CSUDP/SEWER  is  presented  with  user 
manual  which  also  employs  dynamic  program- 
ming. As  a  screening  tool,  Program  CSUDP/ 
SEWER  can  find  least-cost  vertical  layouts  and 
sizings  of  storm  drainage  systems.  Preliminary  ex- 
perience with  an  optimal  horizontal  layout  proce- 
dure which  combines  nonlinear  programming,  net- 
work flow  theory  and  CSUDP/SEWER  is  also 
presented,  but  more  testing  with  large  networks  is 
needed  for  this  algorithm. 
W86-02427 


HIGH  RATE  ANAEROBIC  TREATMENT  OF 
EVAPORATOR  CONDENSATE  FROM  SPENT 
PULPING  LIQUORS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

M.  M.  Benjamin,  J.  R.  Ferguson,  J.  L.  McCarthy, 
and  N.  L.  Ricker. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-203974/ 
AS,  Price  codes:  All  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  March  1984. 
234  p,  58  fig,  24  tab,  17  ref.  B-084-WASH(2).  14- 
34-0001-0256. 

Descriptors:  'Anaerobic  digestion,  *Pulp  wastes, 
Biodegradation,  Toxicity,  Acclimatization,  Wash- 
ington condensates,  Wastewater  treatment,  Fer- 
mentation, Methane,  Evaporators. 

A  study  of  the  anaerobic  treatment  of  several  pulp 
and  paper  waste  streams  has  demonstrated  the 
degree  of  organic  removal  and  concomitant  meth- 
ane production  possible  at  verying  organic  loading 
rates.  Evaporator  condensate  from  the  sulfite  pulp- 
ing process  can  be  treated  alone  or  with  waste 
from  the  caustic  extraction  stage  of  bleaching.  The 
neutralization  requirement  for  those  waste  streams 
has  been  evaluated  theorectically  and  empirically; 
toxicity  and  biodegradability  of  wastes  and  individ- 
ual compounds  have  been  evaluated  in  batch  an- 
aerobic bioassays.  Pulse  loading  studies  were  con- 
ducted. Sulfur  in  the  evaporator  condensate  has 
been  shown  to  be  partially  reduced  to  sulfide  and 
to  reduce  COD  removal  efficiency  and  methane 
production.  Preliminary  cost  estimates  for  applica- 
tion of  anaerobic  treatment  in  a  packed  bed  system 
have  been  completed  for  sulfite  and  kraft  process 
evaporator  condensates. 
W86-02430 


OPERATION  OF  A  CRYSTALLIZATION 
PILOT  PLANT  ON  METAL  PLATING  WASTE 
STREAMS  AT  NAVAL  AIR  REWORK  FACILI- 
TY (NARF),  NORFOLK,  VA  -  PHASE  1  &  2A, 

Heist  Engineering  Corp.,  Walnut  Creek,  CA. 
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Descriptors:  'Water  reuse,  'Industrial  wastes, 
•Water  reclamation,  'Electroplating,  Crystalliza- 
tion, Freeze  crystallization,  'Wastewater  treat- 
ment, Freezing. 

Metal  plating  rinse  water  reclamation  by  a  freeze 
crystallization  process  is  being  investigated  in  a 
program  sponsored  through  an  interagency  agree- 
ment between  the  Naval  Air  Propulsion  Center, 
the  Norfolk  Naval  Air  Rework  Facility  (NARF), 
and  the  Bureau  of  Reclamation's  Office  of  Water 
Research.  This  report  presents  the  history  of  the 
program,  describes  the  technology  and  its  applica- 
tion to  the  industrial  wastes  in  the  military,  and 
outlines  the  current  status  of  the  program  and  its 
future  plans. 
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INVESTIGATIONS  OF  THE  MODES  OF  CON- 
TAMINANT CAPTURE  IN  CGA  (MGD) 
FOAMS, 


Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 
F.  Sebba. 

Available  from  the  National  Technical  Information 
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Descriptors:  'Wastewater  treatment,  'Flotation, 
•Bubbles,  'Colloids,  'Flocculation,  Industrial 
wastewater,  Foam  separation,  Surfactants,  Alumi- 
num, Iron  compounds,  Calcium  compounds,  Soap, 
Oil  recovery. 

A  laboratory  method  for  generating  colloidal  gas 
aphrons  (CGA),  which  are  dispersions  of  very 
small  bubbles  in  water,  is  described.  The  bubble 
sizes  were  measured  in  a  flow-through  cell  using  a 
TV  camera  and  microscope.  Bubbles  under  25 
microns  in  diameter  rapidly  diminished  until  they 
became  invisible;  those  larger  than  25  microns 
were  much  more  stable  and  only  disappeared  in 
creaming.  Using  graphite  as  a  typical  fine  particle, 
flotation  occurred  by  attachement  to  the  exterior 
of  the  CGA,  rather  than  by  penetration  of  the 
bubble  as  in  conventional  flotation.  Addition  of 
flocculant,  usually  a  polyvalent  cation,  was  neces- 
sary. This  collected  the  small  particles  in  a  floe 
which  was  buoyed  to  the  surface  as  a  whole.  It 
was  presumed  that  some  larger  particles  were 
buoyed  by  invisible  bubbles.  Optimum  conditions 
for  flotation  of  oils  (using  kerosene  as  an  example) 
and  of  dissolved  ions  (calcium,  ferric,  aluminum) 
are  discussed.  Nonionic  surfactant  was  useful  in  oil 
flotation;  pH  control  produced  precipitation  flota- 
tion in  the  metallic  ion  flotation. 
W86-02441 


USE  OF  MICROCOMPUTERS  TO  AID 
WASTEWATER  TREATMENT  PLANT  OPER- 
ATIONS, 
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neering. 

D.  G.  Parker,  and  S.  C.  Parker. 
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Descriptors:  'Wastewater  treatment,  'Database 
management,  'Microcomputers,  Relational  data- 
bases, 'Arkansas. 

This  report  presents  the  development  of  a  micro- 
computer based  data  management  system  for 
wastewater  treatment  plants.  The  relational  data- 
base model  was  shown  to  be  well  suited  for  data 
management  applications  in  wastewater  treatment 
plants.  A  general  data  management  system  was 
developed  for  use  with  a  microcomputer  using  a 
commercially  available  relational  database  manage- 
ment system.  Use  of  the  developed  system  requires 
no  special  computer  training.  The  system  was  tai- 
lored for  use  at  the  wastewater  treatment  plant  at 
Springdale,  Arkansas.  The  capabilities  of  the 
system  were  demonstrated  with  actual  data  from 
the  Springdale  plant. 
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FACTORS  AFFECTING  THE  REMOVAL  OF 
SUSPENDED  AND  DISSOLVED  SOLIDS  IN 
HIGH  STRENGTH  WASTEWATER  FROM 
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Wastewater  strength,  Treatment  systems,  Turbidi- 
ty, Polymers,  Inorganic  salts,  Flocculating  agents, 
Coagulating,  Arkansas. 

Fifty  or  more  individual  factorial  experiments 
were  designed  to  study  the  effectiveness  of  physi- 
cal-chemical and  micro-biological  treatments  in  re- 
moval of  suspended  and  dissolved  solids  in  effluent 
from  potatoes,  hominy,  dry  beans  and  other  vege- 
tables. The  wastewaters  were  obtained  from  local 
processing  plants  and  treated  with  3  to  5  inorganic 
salts,  1 3  polymers,  and  3  or  more  pH  levels  during 
12  months.  Also,  selected  strains  of  yeast  and  fungi 
were  used  to  assimilate  the  effluent.  Individual 
inorganic  salts  were  more  effective  on  a  certain 
vegetable  effluent  than  others.  Polymers  (anionic 
and  cationic)  were  more  effective  in  coagulating 
suspended  solids  in  combination  with  salts  than 
either  alone.  Different  polymers  and  concentra- 
tions of  polymers  in  combination  with  salts  were 
required  for  each  effluent  tested.  Saccharonyces 
filbuliger  was  the  most  effective  yeast  for  reducing 
total  solids  and  chemical  oxygen  demand  in  pota- 
toes. Actively  fermenting  systems  were  capable  of 
90%  or  more  reduction  after  centrifugation.  The 
fungi  Neurospora  sitophila  and  Trichoderma  viride 
assimilated  the  total  and  dissolved  solids  more  rap- 
idly in  effluents  from  potato  and  hominy  process- 
ing than  any  of  the  other  fungi  studied. 
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MEMBRANE-ORGANIC  PHASE  OXIDATION 
PROCESS  FOR  THE  DESTRUCTION  OF 
TOXIC  ORGANICS  IN  HAZARDOUS 
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Descriptors:  Hazardous  materials,  Toxins,  Oxida- 
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Herbicides,  Membranes,  Membrane  processes, 
♦Wastewater  treatment,  'Toxic  wastes,  'Phenols, 
•Coal  mine  wastes. 

The  examination  of  the  extraction/oxidation  of 
organic  solutes  in  a  two  phase  oxidation  process 
was  undertaken  to  discern  the  important  param- 
eters and  the  process  mechanism  of  this  system. 
Several  parameters  were  adjusted  to  measure  their 
effect  on  the  disappearance  rate  of  each  organic 
from  the  water  phase.  The  water  to  PFD  volume 
ratio  proved  to  be  the  most  sensitive  parameter 
affecting  the  disappearance  rate,  although  tempera- 
ture was  also  significant.  Comparison  with  one 
phase  oxidation  systems  demonstrated  that  the 
water/PFD  system  improved  on  the  reduction  of 
organics  from  the  water  phase.  B-naphthol  oxida- 
tion increased  over  50%  in  a  2/6  water/PFD 
volume  ratio  compared  with  the  water  phase  oxi- 
dation. Phenol,  which  had  the  smallest  distribution 
coefficient  of  the  three  organics  tested,  showed  a 
significant  reduction  rate  in  the  two  phase  system 
which  was  greater  than  a  water  phase  oxidation 
system  operating  at  higher  pressures.  Naphthalene 
and  an  H-coal  wastewater  also  showed  more  oxi- 
dation in  the  two  phase  system  than  in  a  single 
water  phase  system.  These  results  show  that  two- 
phase  oxidation  is  a  viable  process  and  testing  of 
the  total  membrane-oxidation  system  is  in  order. 
The  feasibility  of  membrane  concentration  step  is 
also  demonstrated  with  model  organics  and  actual 
wastewaters. 
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IDENTIFICATION  OF  SOIL-WATER  CHEMI- 
CAL PARAMETERS  FOR  THE  PREDICTION 
AND  TREATMENT  OF  SUSPENDED  SOLIDS 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 
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Clay  minerals,  'Kentucky,  *Water  pollution  con- 
trol. 

High  concentrations  of  suspended  solids  in  coal 
mine  sedimentation  ponds  are  a  factor  in  lowering 
water  quality.  This  study  focuses  on  the  influence 
dissolved  solids  have  on  concentration  and  settling 
of  suspended  solids.  Water  samples  from  sedimen- 
tation ponds  in  Eastern  and  Western  Kentucky 
were  used  to  evaluate  water  composition  in  such 
ponds.  Spoil  samples  from  surface  mine  sites  in 
both  parts  of  the  state  were  used  to  evaluate  water 
composition  released  from  the  spoils  upon  intro- 
ducing water.  The  results  demonstrate  that  water 
quality  emanating  from  coal  spoils  of  Eastern  and 
Western  coal  mines  is  dependent  on  the  type  of 
spoil  and/or  geologic  strate  represented.  Water 
composition  of  randomly  selected  sedimentation 
ponds  revealed  that  the  relationship  between  elec- 
trical conductance  (EC)  in  mmhos/cm  and  ionic 
strength  (I)  of  water  is  I  =  0.012(EC).  Further- 
more, it  was  determined  that  there  is  a  linear 
relationship  between  the  repulsive  index,  RI  (based 
somewhat  loosely  on  double-layer  theory),  and 
suspended  solids.  Kinetic  data  on  settling  of  sus- 
pended solids  has  shown  that  upon  increasing  the 
ionic  strength  of  the  water  (consequently  decreas- 
ing RI),  the  rate  of  wetting  increased  dramatically. 
The  critical  RI  at  which  complete  removal  of  all 
suspended  solids,  estimated  by  graphic  extrapola- 
tion, is  shown  to  be  dependent  on  the  percent  base 
saturation.  The  data  also  demonstrate  that  the  criti- 
cal RI  (RI  at  maximum  flocculation)  varies  de- 
pending on  the  spoils  mineralogical  and  chemical 
composition.  The  overall  study  shows  that  de- 
creasing in  suspended  solids  in  coal  mine  sedimen- 
tation ponds  can  be  done  by  small  increases  in 
ionic  strength. 
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EVALUATION  OF  COMBINED  SEWER  OVER- 
FLOW MANAGEMENT  STRATEGJJES 
THROUGH  PIPE  NETWORK  COMPUTER 
SIMULATION, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field   5G. 
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EVALUATION  OF  A  VEGETATTVE  FILTER 
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Runoff  from  dairy  feedlots  and  exercise  areas  and 
milking  center  wastewaters,  are  widely  recognized 
as  potential  point  and  nonpoint  source  pollutants. 
Cost-effective  and  easily  managed  alternative  treat- 
ment methodologies  need  to  be  evaluated  for  appli- 
cation in  rural  mountain  areas.  The  effectiveness  of 
vegetative  filter  for  treating  feedlot  runoff  and 
milking  center  wastewaters  was  tested  at  a  small 
mountain  dairy  farm.  A  shallow  concrete  settling 
basin  (10'  x  40'  x  2')  was  constructed  to  receive  all 
wastewater.  Basin  effluent  was  distributed  onto  a 
0.6  acre  filter  area  on  10%  slope  seeded  to  fescue, 
orchardgrass,  and  ryegrass.  The  filter  was  terraced 
to  intercept  and  retard  the  overland  flow  velocity. 
Automated  sampling  stations  measured  the  flow 


and  collected  representative  samples  of  the 
wastewater  influent  to  the  settling  basin  and  the 
filter  effluent.  Soil  and  forage  samples  were  col- 
lected and  analyzed  for  nutrients  and  salt.  Results 
of  the  study  indicate  that  66%  of  the  total  rainfall 
was  measured  as  paved  lot  runoff.  An  average  7.24 
gallons  of  water  per  cow  per  day  were  used  for 
milking  center  cleanup.  Approximately  21,000  gal- 
lons of  manure  solids  (7.6%  TS)  were  removed 
from  the  settling  basin  and  field  spread.  Solids 
settling  efficiency  of  the  basin  was  41%.  Only 
5.3%  of  the  total  wastewater  influent  volume  was 
discharged  from  the  filter  into  the  adjacent  stream 
with  filter  organic,  nutrient,  and  solids  removal 
efficiencies  ranging  from  96.7%  to  99%. 
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da, Crop  production,  Pilot  plants. 

The  specific  goals  of  the  project  were:  to  construct 
a  nutrient  film  technique  (NFT)  pilot  plant,  screen 
and  select  crop  plants  for  use  with  an  outdoor 
NFT  in  Florida,  test  the  selected  crops  with  both 
secondary  effluent  and  raw  wastewater,  and  to 
determine  how  to  maximize  the  NFT's  perform- 
ance in  terms  of  wastewater  removals  and  crop 
production.  Of  the  crops  tested,  only  para  grass 
(Brachiaria  mutica)  was  suitable.  Monitoring  of  the 
system  removals  revealed:  (1)  that  grab  sampling  is 
an  inadequate  means  of  describing  system  perform- 
ance; (2)  that  a  gravel  matrix  was  needed  in  the 
NFT  channels;  (3)  that  the  crops  were  very  sensi- 
tive in  their  responses  to  small  daily  weather 
changes;  (4)  that  para  grass  uses  ammonium-N 
better  than  nitrate-N;  and  (5)  a  possible  need  to 
acidify  the  wastewater.  Testing  of  napier  grass 
(Pennisetum  purpureum)  showed  that  it  was  un- 
suitable for  outdoor  NFT  use.  Neither  secondary 
effluent  nor  raw  wastewater  was  totally  suitable 
for  use  with  para  grass;  primary  effluent  is  recom- 
mended. The  investigators  were  unable  to  confirm 
an  earlier  reported  plug-flow  model  for  the  NFT. 
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FUNDAMENTAL  CONCEPTS  OF  AUTODI- 
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The  purpose  of  the  project  is  to  draw  together  and 
analyze  a  large  amount  of  previously  unpublished 
experimental  data  obtained  by  the  principal  investi- 
gator. These  data  pertain  to  autodigestion  of  acti- 
vated sludge  and  a  possibly  related  phenomenon, 
the  production  and  release  of  soluble  organic  mate- 
rials during  cell  decay.  Most  of  the  first-year  effort 
related  to  examination  of  the  long-term  fate  of  the 
'residual'  organic  matter  (measured  as  chemical 
oxygen  demand,  COD)  remaining  after  aerobic 
treatment  of  a  synthetic  waste.  Data  were  available 
for  three  long-term  experiments  (the  longest  run 
for  613  days)  in  which  both  the  biomass  and  the 
residual  COD  from  each  daily  feeding  of  the  batch 


activated  sludge  were  retained,  totally,  in  the  reac- 
tor. It  was  shown  conclusively  that  over  90  per- 
cent of  the  so-called  residual  COD  was  metaboliza- 
bled  by  the  biomass  responsible  for  its  production. 
It  was  also  concluded  that  while  long  biomass 
retention  times  tend  to  decrease  the  specific  decay 
rate,  kd,  an  equilibrium  value  was  attained;  i.e.,  the 
decay  rate  did  not  approach  zero. 
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This  research  focused  on  the  potential  for  biologi- 
cal treatment  of  hazardous  organic  wastewaters 
using  rotating  biological  contactors  (RBC)  modi- 
fied to  include  an  aeration  basin  and  final  clarifier 
with  sludge  recycle  to  the  fixed-film  media.  These 
systems  have  been  appropriately  designated  acti- 
vated rotating  biological  contactors  (ARBC).  The 
research  was  designed  to  facilitate  comparison  of 
the  ARBC  system  to  a  completely  mixed  activated 
sludge  system  with  respect  to  treatability  of  haz- 
ardous organic  wastewaters.  Wastewaters  exam- 
ined were  a  medium-strength  organic  waste  con- 
taining copper,  a  synthetic  leachate  containing 
heptachlor,  chlordane,  and  endrin,  a  high-strength 
organic  industrial  waste,  and  a  medium-strength 
organic  waste  containing  hexavalent  chromium. 
Compared  to  activated  sludge  systems,  ARBC  sys- 
tems achieved  higher  organic  removal  efficiencies 
and,  in  addition,  generally  removed  greater  quanti- 
ties of  heavy  metals  and  pesticides.  The  ARBC 
system  also  demonstrated  greater  capability  to 
handle  shock  organic  loadings  as  well  as  shock 
loadings  of  toxic  substances. 
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fiche. Technical  Completion  Report,  Alabama 
Water  Resources  Research  Institute,  Auburn,  Sep- 
tember 1984.  48  p,  6  fig,  5  tab,  9  ref.  USGS  G880- 
02. 

Descriptors:  'Activated  sludge,  'Toxicity,  'Waste 
water  treatment,  'Mathematical  models,  'Ala- 
bama, Biological  toxicity  model,  Floe  radius, 
Oxygen  utilization,  Ammonia-nitrogen  removal, 
Ortho-phosphate  removal,  Biomass  production, 
Aggregated  microbial  suspension. 

A  mathematical  model  has  been  developed  which 
describes  organics  removal,  oxygen  utilization,  am- 
monia-nitrogen removal,  ortho-phosphate  removal 
and  biomass  production  in  an  aggregated  microbial 
suspension  containing  organics  as  a  soluble  biode- 
gradable material,  toxicants,  and  a  uniform  floe 
size.  It  is  applicable  to  both  steady  state  and  tran- 
sient conditions  as  well  as  to  systems  experiencing 
only  carbon  oxidation  or  both  carbon  oxidation 
and  nitrification.  In  devleloping  the  model  it  was 
assumed  that  a  lack  of  either  organics,  oxygen, 
ammonia-nitrogen,  ortho-phosphate  or  any  combi- 
nation of  these  nutrients  could  limit  the  overall  rate 
of  the  process  and/or  that  the  presence  of  toxicants 
could  limit  the  rate  of  the  process.  The  primary 
objective  of  this  research  was  to  perform  a  sensi- 
tivity analysis  on  the  model.  This  analysis  indicated 
that  the  single  most  important  factor  in  determin- 
ing model  output  (based  on  the  effluent  organics 
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concentration)  is  the  retention  time  in  the  reactor. 
The   second    most   important    factor   is   the   floe 
radius. 
W86-02542 


ENHANCED  REUSE  POTENTIAL  OF  COAL 
SLURRY  TRANSPORT  WATER:  TOXIC  OR- 
GANICS  ASSESSMENT  AND  REMOVAL 
(PHASE  II), 

Tennessee  Univ.,  Knoxville.  Dept.  of  Microbiolo- 
gy. 

G.  S.  Sayler,  R.  A.  Minear,  M.  C.  Reid,  and  J.  W. 
Davis. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-2 18063/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Tennessee  Water  Resources  Research 
Center,  Knoxville,  Technical  Completion  Report, 
Research  Report  No.  106,  September  1985.  95  p, 
24  fig,  20  tab,  80  ref.  C-0200-R(l).  14-08-0001-G- 
1057. 

Descriptors:  *Slurries,  'Water  reuse,  Waste  water 
reclamation,  Humic  acids,  *Chlorination,  Coal 
slurry  transport,  Organic  wastes,  'Wastewater 
treatment,  Organic  carbon. 

This  research  was  conducted  to  evaluate  organic 
water  quality  characteristics  of  raw  and  treated 
coal  slurry  wastewaters  that  effect  potential  reuse 
application  of  this  water  resource.  The  composi- 
tion and  biological  treatability  of  the  dissolved 
organic  constituents  of  coal  slurry  transport 
wastewater  was  examined.  In  addition,  the  occur- 
rence of  environmental  mutagens  in  the 
wastewater  and  potential  for  formation  upon 
chlorination  was  determined.  The  results  of  the 
investigation  demonstrated  that  the  dissolved  or- 
ganic carbon  constituents  of  the  slurry  wastewater 
were  of  humic  material  in  origin  and  predominated 
by  moderate  to  low  molecular  weight  (>5000  MW 
to  <  1000  MW)  fulvic  and  non-fulvic  acid  constitu- 
ents. Chlorination  of  the  wastewater  resulted  in  the 
production  of  significant  levels  of  chloroform  pri- 
marily from  fulvic  acid  precursor  organics.  How- 
ever, non-volatile  mutagenic  agents  were  not  de- 
tected in  either  raw  or  chlorinated  slurry 
wastewaters.  The  results  of  this  investigation  dem- 
onstrate that  renovation  of  coal  slurry  wastewater 
for  potential  reuse  is  attainable  and  that  renovated 
wastewater  from  the  perspective  of  the  organic 
constituents  may  not  pose  adverse  ecological  or 
environmental  health  effects. 
W86-02543 


CONCURRENT  REMOVAL  OF  TOXIC  HEAVY 
METALS  AND  ORGANIC  SUBSTANCES  BY 
ACTIVATED  CARBON  PROCESS  FROM  CON- 
TAMINATED GROUNDWATER, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

C.  P.  Huang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-218972/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Delaware  Water  Resources  Research 
Center,  Newark,  Project  Completion  Report,  1984. 
85  p,  61  fig,  4  tab,  35  ref.  USGS  G833/04. 

Descriptors:  'Activated  carbon,  Adsorption, 
Heavy  metals,  Toxic  wastes,  'Groundwater  qual- 
ity. 

The  treatability  of  groundwater  containing  both 
toxic  heavy  metals  and  organic  substances  was 
performed  in  the  laboratory  using  synthetic  solu- 
tions and  activated  carbon  adsorption  process. 
Two  typical  activated  carbons,  i.e.,  Nuchar  SA  (an 
L-type)  and  Filtrasorb  400  (an  H-type)  were  select- 
ed. Three  heavy  metals,  mercury  (II),  lead  (II),  and 
cadmium  (II),  and  six  organics,  namely  catechol, 
salicylic  acid,  sulfosalicylic  acid,  benzoic  acid, 
phenol,  and  chloroacetic  acid,  were  used  in  the 
preparation  of  synthetic  water  for  experiment.  The 
removability  of  heavy  metals  and  organic  sub- 
stances was  determined  at  different  values  of  pH 
(2.5  -  10.5)  and  ratios  of  metal  to  organics  (0:1, 
10:1,  1:1,  1:10  and  1:0).  The  results  show  that  L- 
carbon  is  superior  for  the  removal  of  heavy  metals 
and  H-carbon  is  better  for  organic  removal.  The 
percent  toxic  substances  removal  is  very  high;  90 


to  100%  removal  is  achievable  by  proper  selection 
of  operational  conditions.  When  heavy  metals  and 
organics  are  present  concurrently,  the  removal  of 
organics  is  not  affected  as  long  as  the  concentra- 
tion (molar)  of  heavy  metals  is  less  than  the  organ- 
ics except  chloroacetic  acid.  Chloroacetic  acid  is 
not  removable  by  either  type  of  carbon  in  the 
absence  of  heavy  metals.  However,  drastic  im- 
provement can  be  realized  when  a  trace  amount  of 
heavy  metal  is  present. 
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OPTIMUM  TREATMENT  FOR  COAL  PILE 
RUNOFF  IN  LOUISIANA, 

Louisiana  Water  Resources  Research  Inst.,  Baton 
Rouge. 

M.  E.  Tittlebaum,  and  P.  I.  Hendershot. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-219020/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
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Descriptors:  *Coal,  'Runoff,  'Suspended  solids, 
♦Polymers,  'Louisiana,  Coagulation,  Sedimenta- 
tion basins,  'Sedimentation  rates,  Electric  power- 
plants,  Polyelectrolytes. 

The  coming  decades  will  see  coal  having  an  in- 
creasingly important  role  in  Louisiana's  economy, 
both  as  a  fuel  for  production  of  electricity  and  as  a 
bulk  material  to  be  stored  and  shipped  through  the 
lower  Mississippi  River.  Coal  storage  facilities  in 
south  Louisiana  are  exposed  to  the  nation's  highest 
annual  rainfall,  resulting  in  significant  quantities  of 
runoff  which  must  be  contained  and  treated  in 
accordance  with  state  and  federal  guidelines.  Efflu- 
ent criteria  must  be  met  for  pH  and  total  suspended 
solids.  Cationic  organic  polymers  were  used  in 
laboratory  settling  tests  to  destabilize  and  floccu- 
late a  coal  pile  runoff  suspension  obtained  from  a 
power  plant.  It  was  found  through  column  settling 
tests  that  the  flocculated  runoff  suspension  exhibit- 
ed zone  or  hindered  settling  behavior.  Essentially 
all  of  the  suspended  solids  could  be  removed  by 
flocculation  with  a  20  ppm  dosage  of  cationic 
polymer  and  20  minutes  of  quiescent  settling.  In 
the  column  settling  tests,  two  methods  of  determin- 
ing interfacial  settling  velocity  were  compared, 
with  the  respective  results  being  used  to  calculate 
the  area  required  for  a  clarification  basin.  It  was 
concluded  that  coal  pile  runoff  should  be  treated 
by  a  unit  operation  using  a  cationic  polymer.  Based 
on  the  results  of  combustion  tests,  it  was  concluded 
that  the  thickened  sludge  from  such  an  operation 
may  have  value  as  an  energy  source. 
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DETERMINATION  OF  THE  INHIBITORY 
GROWTH  KINETICS  OF  NITRIFIERS  IN 
BATCH  AND  CONTINUOUS  FLOW  REAC- 
TORS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 
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Available  from  the  National  Technical  Information 
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Descriptors:  'Nitrification,  Kinetics,  Inhibition, 
•Wastewater  treatment. 

The  purpose  of  this  research  was  to  investigate  the 
nature  of  the  functional  relationship  that  exists 
between  nitrifying  microorganisms  and  exogenous 
ammonia  concentration.  A  two-state  continuous 
culture  system  which  was  fed  a  synthetic  ammonia 
waste  devoid  in  organic  carbon  was  utilized  to 
collect  u  versus  S  data  for  nitrifiers.  These  experi- 
ments showed  that  nitrifier  growth  kinetics  should 
be  quantified  with  a  substrate  inhibition  growth 
model  and  not  the  Monod  equation.  The  continu- 
ous flow  nitrifier  growth  data  were  fit  to  the 
Haldane  equatLon  which  resulted  in  values  of  1.20 
days-1,  2.7  mg/e,  and  19.1  mg/e  for  Hmax,  Ks,  and 
Ki,  respectively.  Batch  growth  studies  were  also 
performed  using  biomass  harvested  from  the  con- 


tinuous flow  system.  These  tests  were  performed 
by  inoculating  the  synthetic  ammonia  media  with 
the  biomass  whence  the  ammonia  concentration 
was  monitored  as  a  function  of  time;  this  data  was 
fit  to  a  batch  growth  model  which  incorporated 
the  Haldane  equation.  The  umax  values  determined 
with  the  batch  data  were  much  lower  than  those 
measured  in  the  continuous  flow  unit.  At  this  time, 
no  explanation  is  offered  to  explain  this  discrepan- 
cy between  the  measured  values  of  the  continuous 
flow  and  batch  growth  constants;  however,  for 
field  applications,  the  batch  constants  imply  a  more 
conservative  operating  range  in  which  to  achieve 
nitrification.  It  would  seem  appropriate  that,  in 
future  work,  consideration  should  be  given  to  in- 
vestigating this  aspect  of  nitrification  kinetics. 
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TREATMENT  METHODS  FOR  REUSE  OF  MU- 
NICIPAL SEWAGE  EFFLUENT  FOR  MINER- 
AL FLOTATION  IN  THE  MINING  INDUSTRY, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  3C. 
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COMPARATIVE  LABORATORY  STUDY  OF 
SEWAGE  TREATMENT  BY  A  CAPILLARY 
SIPHON  TRENCH  SYSTEM  VERSUS  A  CON- 
VENTIONAL LEACHING  TRENCH  SYSTEM, 
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ment, 'Wastewater  treatment,  Domestic  wastes, 
Aerobic  treatment,  Leachates,  Nitrogen  removal, 
Phosphorus  removal,  Chemical  oxygen  demand. 

Laboratory  tests  were  conducted  to  investigate  the 
performance  of  the  'Niimi  Process'  or  capillary 
siphon  trench,  a  soil  based  wastewater  disposal 
system  common  in  Japan.  The  system  is  similar  to 
conventional  septic  tank  leaching  field  trenches 
except  that  the  trenches  are  filled  with  capillary 
sand  instead  of  gravel  and  the  lower  quarter  of  the 
trench  is  lined  with  an  impermeable  membrane. 
The  capillary  sand  and  impermeable  membrane  are 
used  to  induce  unsaturated  flow  of  wastewater 
through  the  upper  soil  profile,  or  zone  of  aeration, 
where  maximum  biological  activity  occurs.  The 
Niimi  Process  was  evaluated  by  constructing  a 
laboratory  scale  Niimi  Process  trench  and  a  con- 
ventional soil  absorption  trench.  Synthetic 
wastewater  characteristic  of  domestic  sewage  was 
then  applied  to  the  two  trenches  in  two  14-week 
experiments.  No  statistically  significant  differences 
were  found  between  the  operation  of  the  two 
systems  except  for  N03-N  and  Total-N  removal 
during  the  second  experiment  where  the  Niimi 
trench  was  slightly  more  effective.  Both  reactors 
removed  99  percent  of  the  applied  CoD,  95-99 
percent  of  the  applied  phosphorus  and  18-31  per- 
cent of  the  total  nitrogen.  The  hypothesis  that  the 
Niimi  trench  was  superior  to  the  conventional 
trench  was  not  demonstrated. 
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LAND  TREATMENT  OF  SEPTAGE, 
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Even  though  225  kg/ha  nitrogen  applied  in  septage 
to  a  loamy  sand  soil  increased  nitrate  concentra- 
tions in  the  upper  60  cm  of  the  soil  profile,  the 
nitrate  concentrations  below  this  point  were  simi- 
lar to  background  concentrations.  This  indicates 
that  for  this  soil  type,  the  225  kg/ha  application 
rate  may  be  considered  acceptable.  The  nitrogen 
application  rate  of  1120  kg/ha  would  exceed  the 
nitrogen  storage  capabilities  of  silt  loam  and  clay 
loam  soils  because  nitrate  concentrations  increased 
below  the  105-cm  depth,  where  crop  nutrient 
uptake  is  reduced.  Since  nitrate  concentrations 
from  the  225  kg/ha  application  rate  were  less  than 
or  similasr  to  background  levels,  the  acceptable 
application  would  be  between  these  two  rates. 
Application  of  septage  did  not  affect  concentra- 
tions of  fecal  streptoccoccus  and  fecal  coliforms  in 
soil  water.  Septage  application  resulted  in  a  statisti- 
cally significant  increase  in  the  concentration  of 
soil  water  potassium,  sodium,  calcium  and  magne- 
sium. Application  of  septage  produced  an  increase 
in  the  phosphorus  and  sodium  concentrations  in 
the  soil  profile  at  the  completion  of  this  project. 
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ECONOMIC  IMPACT  OF  LIMITING  ELEC- 
TROPLATING DISCHARGES  TO  ACHIEVE 
SPECIFIED  WATER  QUALITY  OBJECTIVES, 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5G. 
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FATE  OF  SELECTED  PRIORITY  POLLUT- 
ANTS IN  REGIONAL  WASTEWATER  TREAT- 
MENT PLANTS  IN  PUERTO  RICO  AND 
THEIR  IMPACT  OF  THE  QUALITY  OF 
COASTAL  RECEIVING  WATERS, 
Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Civil  Engi- 
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AS,  Price  codes:  A05  in  paper  copy.  Puerto  Rico 
Water  Resources  Research  Institute,  Technical 
completion  report,  Mayaguez,  1984.  92  p,  42  fig,  27 
tab.  USGS  G866-02.  14-08-0001-G866. 

Descriptors:  Pollutants,  'Wastewater  facilities, 
•Heavy  metals,  *Fate  of  pollutants,  Municipal 
wastewater,  Primary  wastewater  treatment,  Sec- 
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A  sampling  program  at  two  Regional  Muncipal 
Wastewater  Treatment  Plants  (Ponce  and  Barce- 
loneta)  in  Puerto  Rico  was  performed  over  a 
period  of  sixty-six  days.  Phenol,  copper,  chromi- 
um, lead,  zinc,  cadmium  and  total  solids  were 
analyzed  for  the  influent,  primary  effluent,  and 
secondary  effuent  from  forty-eight  hour  composite 
samples.  Time  series,  moving  average  series,  re- 
moval efficiency  analysis,  and  frequency  analysis 
were  performed  on  the  data.  The  study  showed 
that  while  some  toxic  compounds  (copper  and 
chromium)  primary  treatment  may  be  sufficient  at 
the  observed  influent  levels,  it  is  definitely  not 
sufficient  treatment  for  the  others  (phenol,  lead, 
zinc).  Therefore  in  wastewaters  where  toxics  ame- 
nable to  primary  treatment  will  coexist  with  toxics 
not  amenable  to  primary  treatment  a  secondary 
treatment  plant  is  mandatory.  Even  with  second- 
ary treatment,  it  was  shown  that  for  some  toxics  a 
heavy  reliance  will  have  to  be  made  on  the  dilution 
effect  of  the  respective  mixing  zone  in  order  to 
comply  with  the  Puerto  Rico  Environmental  Qual- 
ity Board's  water  quality  standards.  Frequency  of 
occurrence  for  the  toxics  studied  was  established 
for  the  period  under  consideration  which  may 
serve  as  a  baseline  for  future  reference  and  further 
studies. 
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BOD  REDUCTION  AND  BIOMASS  PRODUC- 
TION BY  AEROBIC  DIGESTION  OF  FERMEN- 
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An  experimental  study  has  been  cnducted  on  the 
reduction  of  biological  oxygen  demand  (BOD)  and 
the  simultaneous  production  of  marine  organisms 
by  means  of  aerobic  digestion  of  wastes  from  a 
rum  distillery  (mostos  or  rum  slops).  The  results 
indicate  that  such  wastes,  which  are  presently 
being  discharged  directly  into  the  sea,  can  be  re- 
duced in  BOD  by  a  least  50%,  by  dilution  with  sea 
water  and  aerobic  digestion.  The  resulting  diges- 
tion products  are  suitable  for  growing  brine  shrimp 
(Artemia  salina).  The  microorganisms  produced 
are  naturally  occurring  marine  organisms,  and  the 
brine  shrimp  are  known  to  be  useful  as  a  fish  food. 
Thus  this  method  should  enhance  the  marine  food 
chain  while  reducing  BOD.  BOD  reduction  and 
biomass  growth  both  increase  with  pH  up  to  a 
value  of  8,  with  residence  time,  and  the  BOD  and 
mostos  concentration  up  to  the  level  of  about  25% 
mostos  in  seawater.  There  are  apparently  toxic  or 
inhibiting  effects  at  concentrations  of  50%  and 
unexplained  effects  at  low  residence  times.  The 
data  are  presented  such  that  digestor  volume  and 
biomass  production  can  be  estimated  for  a  given 
feed  and  a  required  BOD  reduction. 
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This  research  was  conducted  to  evaluate  organic 
water  quality  characteristics  of  raw  and  treated 
coal  slurry  wastewaters  that  effect  potential  reuse 
application  of  this  water  resource.  The  composi- 
tion and  biological  treatability  of  the  dissolved 
organic  constituents  of  coal  slurry  transport 
wastewater  was  examined.  In  addition,  the  occur- 
rence of  environmental  mutagens  in  the 
wastewater  and  potential  for  formation  upon 
chlorination  was  determined.  The  results  of  the 
investigation  demonstrated  that  the  dissolved  or- 
ganic carbon  constituents  of  the  slurry  wastewater 
were  of  humic  material  in  origin  and  predominated 
by  moderate  to  low  molecular  weight  (>  5000MW 
to  <  1000MW)  fulvic  and  non-fulvic  acid  constitu- 
ents. Chlorination  of  the  wastewater  resulted  in  the 
production  of  significant  levels  of  chloroform  pri- 
marily from  fulvic  acid  presursor  organics.  How- 
ever, non-volatile  mutagenic  agents  were  not  de- 
tected in  either  raw  or  chlorinated  slurry 
wastewaters.  The  results  of  this  investigation  dem- 
onstrate that  renovation  of  coal  slurry  wastewater 
for  potential  reuse  is  attainable  and  that  renovated 
wastewater  from  the  perspective  of  the  organic 
constituents  may  not  pose  adverse  ecological  or 
environmental  health  effects. 
W86-02682 


MICROBIAL  SURVD7AL  IN  CURED  MUNICI- 
PAL COMPOST, 

New  Hampshire  Univ.,  Durham. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-02685 


EVALUATION  OF  HOLLOW  FIBER  ULTRA- 
FILTRATION AND  REVERSE  OSMOSIS  FOR 
WASTE  WATER  REUSE  IN  THE  METAL  FIN- 
ISHING INDUSTRY, 

Romicon,  Inc.,  Woburn,  MA. 
B.  R.  Breslau,  P.  R.  Lambert,  and  B.  A.  Milnes. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-126166/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  (1985).  75  p, 
13  fig,  29  tab.  OWRT  C-80268-R.  14-34-0001-8801. 

Descriptors:  Membranes,  'Ultrafiltration,  Water 
reuse,  'Waste  water  treatment,  Water  pollution 
treatment,  'Membrane  processes,  Separation  tech- 
niques, 'Metal  finishing  wastes. 

Waste  waters  generated  in  the  metal  finishing  in- 
dustry contain  various  metal  ions  that  must  be 
removed  to  facilitate  water  reuse.  Reverse  osmosis 
has  previously  been  shown  to  be  effective  in  reduc- 
ing the  concentration  of  selected  metal  ions  from 
well  defined,  non-complex  metal  finishing  streams. 
This  program  deals  with  the  possibility  of  improv- 
ing the  performance  of  the  reverse  osmosis  mem- 
brane by  pretreating  the  waste  waters  with  newly 
developed  'charged'  ultrafiltration  membranes.  To 
demonstrate  technical  feasibility  on  live  streams, 
pilot  studies  were  carried  out  at  a  number  of 
production  metal  finishing  facilities.  The  test  pro- 
gram compared  the  performance  of  the  uncharged, 
standard  XM50  hollow  fiber  membrane  as  well  as 
the  newly  developed  charged  membranes  which 
were  found  to  exhibit  significant  divalent  ion  rejec- 
tions. 
W86-02726 


FOULING  OF  REVERSE  OSMOSIS  SYSTEMS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  3A. 

W86-02728 


IDENTIFICATION  OF  SOIL-WATER  CHEMI- 
CAL PARAMETERS  FOR  THE  PREDICTION 
AND  TREATMENT  OF  SUSPENDED  SOLIDS 
IN  SURFACE  WATER  RESERVOIRS  OF  COAL 
MINE  LANDS, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

V.  P.  Evangelou,  J.  H.  Grove,  and  R.  I.  Barnhisel. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-132396/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No.  160,  July  1985.  39  p,  10 
fig,  10  tab,  35  ref,  append.  USGS  G-908-02.  14-08- 
00O1-G-908  (FY  84). 

Descriptors:  'Coal  mine  wastes,  Suspended  soils, 
'Sedimentation,  'Sedimentation  basins,  'Colloids, 
Clay  minerals,  Water  quality,  Spoil  disposal. 

High  concentrations  of  suspended  solids  in  coal 
mine  sedimentation  ponds  are  a  factor  in  lowering 
water  quality.  Colloidal  particle  settling  simula- 
tions were  carried  out  in  the  laboratory  to  test  the 
influence  pH  and  dissolved  solids  have  on  concen- 
tration and  settling  rates  of  suspended  solids.  The 
results  of  the  study  reveal  that  the  pH  of  colloidal 
coflocculation  for  the  samples  tested  is  between  3.5 
and  4.5.  Furthermore,  liming  simulation  of  acidic 
sediments,  as  expected  increased  colloid  dispersion. 
This  increase  was  dependent  on  the  magnitude  of 
the  sodium  adsorption  ratio  (SAR).  The  greater 
SAR  systems  maintained  a  greater  concentration 
of  colloidal  suspended  particles.  However,  for  the 
same  SAR  value  when  the  ionic  strength  was 
increased  from  4  meg/L  to  8  meg/L,  sedimenta- 
tion rate  of  colloidal  particles  decreased.  The  data 
also  show  evidence  that  for  the  same  SAR  values 
when  substituting  magnesium  for  calcium,  the  rate 
of  particle  settling  increased  for  one  sample  but 
decreased  for  another.  The  unexpected  behavior  is 
under  further  investigation. 
W86-02739 


CONTROLS  ON  PHOSPHORUS  MOBILITY  IN 
THE  POTOMAC  RD7ER,  NEAR  THE  BLUE 
PLAINS  WASTEWATER  TREATMENT  PLANT, 


61 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-02762 


INVESTIGATION  OF  GROUND-WATER  RE- 
CHARGE BY  INJECTION  IN  THE  PALO  ALTO 
BAYLANDS,  CALIFORNIA-HYDRAULIC  AND 
CHEMICAL  INTERACTIONS,  FINAL 

REPORT, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
S.  N.  Hamlin. 

Available  from:  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4152,  1985.  61  p,  26  fig,  4  tab,  26 
ref. 

Descriptors:  Ion  exchange,  Aquifer  characteristics, 
Adsorption,  Specific  capacity,  'Clogging,  Hydrau- 
lic permeability,  Water  quality,  'Reclaimed  water, 
Geochemistry,  'Recharge  wells,  Particle  size,  Po- 
tentiometric  level,  Saline-freshwater  interface,  In- 
filtration, Isotone  fractionation,  Saline  water, 
•Wastewater  renovation,  'Groundwater  recharge, 
Chemical  reactions,  'California,  'San  Francisco 
Bay. 

The  U.S.  Geological  Survey,  in  cooperation  with 
the  Santa  Clara  Valley  Water  District,  has  com- 
pleted a  study  of  ground-water  recharge  by  injec- 
tion in  the  Palo  Alto  baylands  along  San  Francisco 
Bay,  California.  Selected  wells  within  the  Water 
District's  injection-extraction  network  were  moni- 
tored to  determine  hydraulic  and  chemical  interac- 
tions affecting  well-field  operation.  The  well  field 
was  installed  to  prevent  and  eliminate  saline  con- 
tamination in  the  local  shallow  aquifer  system.  The 
primary  focus  of  this  study  is  on  factors  that  affect 
injection  efficiency,  specifically  well  and  aquifer 
clogging.  Mixing  and  break-through  curves  for 
major  chemical  constituents  indicate  ion  exchange, 
adsorption,  and  dissolution  reactions.  Freshwater 
breakthrough  was  detected  in  water-level  data, 
which  reflected  fluid-density  change  as  well  as 
head  buildup.  Dissolution  of  calcium  carbonate 
caused  by  dilution  of  saline  ground  water  probably 
accounts  for  an  apparent  increase  in  specific  capac- 
ity possibly  related  to  improved  aquifer  permeabil- 
ity. Adsorption  evidently  removed  trace  elements 
during  passage  of  injected  water  through  the  aqui- 
fer. In  terms  of  hydraulic  and  chemical  compatibil- 
ity, the  well  field  is  a  viable  system  for  ground- 
water recharge.  Aquifer  heterogeneity  and  oper- 
ational constraints  reduce  the  efficiency  of  the 
system.  Efficiency  may  be  maximized  by  careful 
attention  to  extraction  distribution  and  quantity 
and  to  injection  distribution,  quantity,  and  water 
quality.  (USGS) 
W86-02837 


5E.  Ultimate  Disposal  Of  Wastes 


MOBILITY  OF  SLUDGE-BORNE  DICHLORO- 
BENZIDESE  IN  LAND  APPLICATION  SYS- 
TEMS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-02466 


EVALUATION  OF  A  VEGETATIVE  FILTER 
FOR  DAIRY  WASTEWATER  TREATMENT  IN 
SOUTHERN  APPLACHIA, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Biological  and  Agricultural  Engineering. 

For   primary  bibliographic  entry   see  Field   5D. 

W86-02506 


SUITABILITY  OF  MARINE  CLAYS  AS  LINERS 
FOR  HAZARDOUS  WASTE  DISPOSAL  SITES, 

Maine  Univ.  at  Orono.  Dept.  of  Civil  Engineering. 
W.  F.  Brutsaert. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-215135/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Maine  Water  Resources  Institute  Comple- 
tion Report,  Orono,  November  1984.  36  p,  20  fig,  6 


tab,  13  ref.  USGS  G846-03. 

Descriptors:  'Clays,  'Groundwater  pollution, 
Hazardous  materials,  'Hydraulic  conductivity, 
•Maine,  Hydrocarbons,  'Permeability,  'Seepage, 
•Solvent,  Waste  disposal,  Waste  storage. 

The  effects  of  acetone,  toluene  and  methylenech- 
loride  on  the  marine  clays  of  central  Maine  were 
evaluated,  to  determine  the  effectiveness  of  these 
clays  in  preventing  groundwater  contamination. 
The  marine  clays  of  Maine  were  different  from 
those  used  elsewhere  in  similar  studies  in  two 
ways:  (1)  mineralogically,  and  (2)  physico-chemi- 
cally.  The  clay  mineral  content  is  extremely  small. 
Clay  size  particles  consist  of  ground  up  rock  min- 
erals (mica,  chlorite,  feldspar,  quartz).  The  cation 
exchange  capacity  is  very  low  for  clay  and  the 
ability  to  swell  and  shrink  is  very  small.  Measure- 
ments of  the  permeabilities  of  these  clays  seem  to 
show  no  major  increases  or  decreases  over  time. 
No  major  structural  changes  were  observed.  An 
apparent  chemical  dissolution  is  occurring  as  indi- 
cated by  measurements  of  Al,  Fe,  Mn  and  Si  in  the 
effluent.  The  first  impression  of  the  marine  clays  of 
the  northeast  is  that  they  may  be  more  resistant 
than  more  mineral  clays  to  physico-chemical  alter- 
ation when  permeated  with  solvents.  Long  dura- 
tion permeameter  testing  and  continued  chemical 
analysis  of  the  effluent  would  produce  a  more 
definitive  statement  on  the  long  term  suitability  of 
these  clays  as  liners. 
W86-02516 


FUNDAMENTAL    CONCEPTS    OF    AUTODI- 
GESTION  OF  BIOMASS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see   Field   5D. 
W86-02536 


EVALUATION  OF  TENNESSEE  SITES  FOR 
THE  DISPOSAL  OF  HAZARDOUS  WASTES- 
SOCIAL,  ECONOMIC  AND  TECHNICAL  CON- 
SIDERATIONS, 

Tennessee  Water  Resources  Research  Center, 
Knoxville. 

D.  W.  Weeter,  T.  C.  Hood,  J.  A.  Roth,  F.  L. 
Parker,  and  K.  D.  Acker. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-217743/ 
AS,  Price  cooes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No.  101,  September  1984. 
126  p,  7  fig,  35  tab,  54  ref,  2  append.  USGS  G870- 
05. 

Descriptors:  Hazardous  materials,  Wastes,  •Land- 
fills, Environmental  effects,  Groundwater  pollu- 
tion, Social  impact,  Economic  aspects,  'Tennessee, 
♦Waste  disposal  sites,  'Hazardous  wastes. 

A  model  was  developed  to  evaluate  the  suitability 
of  sites  for  location  of  hazardous  waste  landfills. 
Unlike  previous  methodologies,  the  site  evaluation 
model  provides  a  framework  whereby  socioeco- 
nomic concerns  can  be  incorporated  with  environ- 
mental and  institutional  factors  to  determine  the 
overall  acceptability  of  a  site.  The  uniqueness  of 
model  lies  in  its  use  of  multi-disciplinary  criteria, 
and  in  its  numerical  site  rating  which  is  based  on  a 
multiplicative  aggregation  techniques.  The  model 
was  applied  to  three  existing  waste  disposal  sites 
for  which  the  relative  security  of  the  site  is  known. 
The  results  were  consistent  with  the  known  hazard 
potential  of  each  location.  A  survey  was  conduct- 
ed to  gain  information  on  the  opinions  that  citizens 
have  concerning  hazardous  waste  disposal.  The 
survey  sample  consisted  of  elected  local  officials, 
environmental  professionals,  and  citizen  group 
members.  The  results  show  that  the  use  of  incen- 
tives can  have  a  considerable  effect  towards  gain- 
ing support  for  hazardous  waste  facilities,  and  con- 
firm that  greater  public  participation  is  needed  to 
restore  confidence  in  decisions  made  concerning 
hazardous  waste  disposal  by  demonstrating  that 
the  siting  of  these  facilities  is  being  done  in  a  fair 
and  safe  manner.  Investigation  of  the  social  and 
economic  aspects  of  hazardous  waste  disposal 
should  be  continued  to  expand  the  relatively  small 
data  base  developed  from  this  survey. 
W86-02539 


GROUNDWATER  MANAGEMENT  USING 
CONTROL  ANALYSIS  AND  MULTIPLE-OB- 
JECTIVE TECHNIQUES, 

Nebraska   Univ.-Lincoln.    Dept.    of  Mathematics 

and  Statistics. 

For  primary  bibliographic  entry  see  Field  6A. 

W86-02599 


STUDY  OF  SOME  PUERTO  RICAN  SOILS  AS 
NATURAL  SEALERS  OF  ATTENUATORS 
AGAINST  GROUNDWATER  POLLUTION 
FROM  SANITARY  LANDFILL  LEACHATES, 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Civil  Engi- 
neering. 
L.  A.  del  Valle. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-101359/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Puerto  Rico  Water  Resources  Research  In- 
stitute Final  Technical  Report,  (Mayaguez),  June 
1983.  73  p,  51  fig,  2  tab,  61  ref,  2  append.  A-065- 
PR(1).  14-34-0001-1141. 

Descriptors:  'Leachates,  'Sanitary  landfills, 
'Puerto  Rico,  'Water  pollution  prevention,  'Soil 
filters,  Water  quality,  Groundwater  pollution, 
Landfills,  Heavy  metals,  Soil  types,  Leaching, 
Clays,  Land  disposal. 

Five  clayey  Puerto  Rican  soils  were  packed  into 
columns  of  PVC  pipe  and  tested  for  their  ability  to 
prevent  groundwater  pollution  from  the  Mayaguez 
sanitary  landfill.  Leachate  and  groundwater  sam- 
ples collected  from  column  effluents  were  ana- 
lyzed for  water  quality  parameters  according  to 
the  Standard  Methods  for  the  Examination  of 
Water  and  Wastewater.  Soil  samples  were  ana- 
lyzed using  methods  developed  by  the  American 
Society  for  Testing  and  Materials  or  by  the  U.S. 
Soil  Conservation  Service.  Results  indicated  that 
the  leachate  characteristics  varied  widely,  even  for 
samples  taken  at  the  same  site.  At  the  Mayaguez 
sanitary  landfill,  the  concentration  of  the  different 
components  in  the  leachate  appeared  greatly  di- 
minished in  the  groundwater  under  the  landfill, 
except  for  the  Ni  content.  The  Daguey  soil 
showed  excellent  retention  capacity  for  all  meas- 
ured ions,  except  Zn  which  showed  a  net  release. 
Increased  Ni  concentrations  in  the  groundwater 
under  the  landfill  were  attributed  to  the  release  of 
heavy  metals  from  scrap  in  the  landfill.  In  general, 
the  soils  used  in  this  study  were  able  to  retain 
many  of  the  leachate  components  with  varying 
degrees  of  effectiveness.  Passage  of  the  leachates 
through  a  soil  layer  does  not  guarantee  an  im- 
provement in  the  groundwater  quality,  and  may 
even  increase  the  concentration  of  some  leachate 
components  due  to  their  release  by  the  soil. 
W86-02716 


FATE  OF  PHOSPHORUS  IN  SECONDARTLY 
TREATED  WASTEWATER  APPLD2D  TO  A 
FRESHWATER  MARSH, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 
J.  Zoltek,  and  R.  J.  Mestan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-126109/ 
AS,  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Florida  Water  Resources  Research  Center, 
Gainesville,  Aug  1985.  139  p,  21  tab,  33  fig,  99  ref. 
OWRT  B-050-FLA.  14-34-0001-1214. 

Descriptors:  'Marshes,  Peat,  'Phosphorus,  Ad- 
sorption, Wastewater,  •Florida,  'Waste  disposal, 
Land  disposal,  Wetlands. 

Marsh  soils  from  18  locations  were  gathered  in  the 
field  and  transported  to  the  laboratory  for  experi- 
mentation with  synthetic  secondarily  treated 
wastewater.  Batch  studies  were  performed  to  de- 
termine the  phosphorus  adsorption  as  a  function  of 
soil  parameters  such  as  ash,  total  phosphorus,  iron, 
aluminum  or  their  extractable  counterparts.  The 
highest  correlations  were  consistently  between 
phosphorus  uptake  and  ash,  total  phosphorus  and 
Tamm  extractable  phosphorus.  When  predicting 
the  removal  of  phosphorus  from  treated 
wastewater  by  adsorption  on  peat  many  factors 
must  be  taken  into  account,  with  the  most  impor- 
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nt  consideration  the  type  of  peat  soil  being  used, 
iccessful  phosphorus  removal  by  a  wetland 
'Stem  is  not  solely  dependent  on  any  individual 
)mponent  such  as  soil,  vegetation,  soil  microbes, 
iter,  etc.  From  the  literature  and  from  conclu- 
ons  drawn  in  this  study  the  best  overall  phospho- 
is  removal  from  treated  wastewater  by  a  wetland 
'Stem  appears  to  occur  as  a  result  of  treated 
astewater  contact  with  the  vegetation  and  soil 
ider  moist  but  not  flooded  conditions. 
'86-02720 


ENERAL  DESCRIPTION  OF  THE  GEOHY- 

ROLOGY  AND  BURIAL  TRENCHES  AT  THE 

OW-LEVEL  RADIOACTIVE  WASTE  BURIAL 

ACILITY  NEAR  BARNWELL,  SOUTH  CARO- 

INA, 

ieological    Survey,    Columbia,    SC.    Water    Re- 

>urces  Div. 

or  primary  bibliographic  entry  see  Field  5B. 

/86-02862 


FFECTS  OF  APPLIED  WASTEWATER  ON 
ROUND-WATER  QUALITY  AT  FORT 
ARSON  MILITARY  RESERVATION  NEAR 
OLORADO  SPRINGS,  COLORADO, 

ieological  Survey,  Pueblo,  CO.  Water  Resources 

)iv. 

or  primary  bibliographic  entry  see  Field  5B. 

/86-02877 


F.  Water  Treatment  and 
Quality  Alteration 


TUDIES  OF  EFFECTIVENESS  OF  COMMER- 
IAL  HOME  TREATMENT  SYSTEMS, 

irkansas  Univ.,  Fayetteville.   Dept.   of  Physical 

cience. 

V.  W.  Trigg,  and  R.  D.  Couser. 

available  from  the  National  Technical  Information 

ervice,  Springfield,  VA  22161  as  PB85-211720/ 

iS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 

iche.  Arkansas  Water  Resources  Research  Center, 

'ayetteville,  Project  completion  Report  No.  104, 

iept.  1984.  15  p,  5  tab.  USGS  G-829-09. 

)escriptors:  *Water  pollution  sources,  Arkansas, 
Septic  tanks,  'Coliforms,  Lactose  fermenters,  Es- 
herichia  coli,  Enterobacter  aerogenes,  Chemical 
ontamination,  Groundwater  quality. 

lleven  home  water  systems  were  tested  represent- 
ag  six  different  types  of  filtering  systems.  Tests 
vere  made  for  Sulfates,  Nitrates,  Phosphate,  Iron, 
nd  Escherichia  coli  and  Enterobacter  aerogenes 
lefore  and  after  passing  through  a  home  treatment 
ystem.  All  of  the  systems  removed  iron  adequate- 
y  but  had  little  effect  on  the  removal  of  nitrates, 
mosphates,  sulfates  or  control  of  pH.  Since  none 
)f  the  ground  waters  was  contaminated  by  coli- 
bnns,  nothing  was  established  regarding  the  effec- 
iveness  of  bacterial  removal  by  these  systems. 
V86-02443 


HESIDUAL  ALUMINUM  IN  POTABLE 
WATER, 

(Jew  Hampshire  Univ.,  Durham.  Dept.  of  Civil 
Engineering. 
W.  Sung. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214963/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  New  Hampshire 
Water  Resources  Research  Center,  Durham,  Re- 
search Report  No.  45,  July  1984,  53  p,  8  fig,  12  tab, 
37  ref.  USGS  G856-05. 

Descriptors:  Alum  coagulation,  'Water  treatment, 
•New  Hampshire,  Water  quality,  Temperature, 
•Aluminum,  Hydrogen  ion  concentration. 

The  behavior  of  aluminum  in  water  treatment  fa- 
cilities using  alum  coagulation  was  studied  with 
laboratory  jar  tests  as  well  as  actual  plant  monitor- 
ing. For  surface  waters  with  pH  >  6,  the  amount 
of  dissolved  aluminum  is  usually  less  than  40  ppb. 
Particulates  can  also  be  a  susubstantial  source  of 
aluminum  in  the  raw  water.  The  amount  of  dis- 


solved aluminum  in  jar  tests  follow  rules  of  hydrol- 
ysis equilibrium  when  the  aluminum  dosage  is 
much  greater  than  the  amount  of  organics.  The 
minimum  soluble  aluminum  is  about  20  ppb  at  25C 
and  occurs  at  pH  about  6.5,  and  10  ppb  at  5C  at  pH 
about  6.9.  These  pH/solubility  curves  seem  to  give 
a  reasonable  estimate  for  the  actual  water  treat- 
ment plant  data.  The  amount  of  particulate  alumi- 
num must  be  a  function  of  alum  dosage  and  water 
treatment  plant  conditions.  It  was  determined  that 
under  our  conditions,  10  to  20%  of  the  particulate 
aluminum  are  within  a  size  range  of  20  microme- 
ters and  less,  and  that  these  particulates  could  be 
very  difficult  to  remove  without  the  use  of  coagu- 
lant or  filtering  aids.  This  study  points  out  the  need 
for  distinguishing  between  soluble  and  particulate 
phases  and  that  any  drinking  water  standards 
should  take  this  as  well  as  total  dietary  intake  into 
account. 
W86-02499 


CLARIFICATION  OF  SURFACE  WATERS  FOR 
RECHARGE  THROUGH  WELLS, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  4B. 
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DEVELOPMENT  OF  A  CHLOROPHYLL 
MONITORING  PROGRAM  FOR  WATER 
SUPPLY  RESERVOIRS  USING  IN  VIVO 
FLUORIMETRY, 

Connecticut    Univ.,    Storrs.    Inst,    of  Water   Re- 
sources. 
P.  H.  Rich. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-242923/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  September  1984.  68  p, 
32  gif,  7  tab,  3  ref.  USGS  G832-05.  14-08-0001-G- 
832. 

Descriptors:  *Eutrophication,  *Reservoir  Manage- 
ment, *Water  treatment,  Monitoring,  Algicide 
treatment,  *Chlorophyll  monitoring,  'Florimetry, 
Pollutant  identification. 

The  In  Vivo  Flow-Through  Fluorimetry  (IVF) 
technique  was  investigated  for  its  potential  value  as 
a  chlorophyll  monitoring  system  for  use  in  the 
drinking  water  industry.  Water  column  chloro- 
phyll concentrations  were  monitored  in  four  Con- 
necticut reservoirs  by  IVF  and  acetone  extractions 
during  summer  and  fall  1983.  At  low  chlorophyll 
concentrations  (less  tnan  10  ug/L),  background 
fluorescence  and  temperature  effects  were  signifi- 
cant. At  higher  chlorophyll  concentrations,  IVF 
provided  an  accurate,  fast,  and  relatively  simple 
estimate  of  extracted  chlorophyll,  and  documented 
the  vertical  distribution  of  algal  chlorophyll  in  the 
reservoirs.  The  onset  of  algal  growth  conditions 
which  eventually  required  algicide  treatment  was 
traced  for  up  to  three  weeks  prior  to  recognition 
by  currently  employed  procedures.  Algicide  treat- 
ments were  vertified  by  IVF.  Alternative  manage- 
ment was  achieved  by  changing  the  depth  of  the 
treatment  plant  intake  to  avoid  algal  concentra- 
tions located  by  IVF.  Raw  intake  water  monitor- 
ing by  IVF  at  the  treatment  plant  correlated  well 
with  changes  in  chlorophyll  content  in  the  reser- 
voir. 
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ENHANCED  REUSE  POTENTIAL  OF  COAL 
SLURRY  TRANSPORT  WATER:  TOXIC  OR- 
GANICS ASSESSMENT  AND  REMOVAL, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Microbiolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5D. 
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PUBLIC     WATER     SUPPLIES     IN     PUERTO 
RICO,  1983, 

Geological    Survey,    San   Juan,    PR.    Water   Re- 
sources Div. 

F.  Gomez-Gomez,  F.  Quinones,  M.  Lopes,  and  R. 
Munoz-Candelario. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86- 110244/ 


AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Puerto  Rico  Water  Resources  Research  In- 
stitute Technical  Completion  Report,  1984.  102  p, 
16  fig,  75  tab,  3  ref.  USGS  G866-22.  14-08-0001-G- 
866. 

Descriptors:  *Water  supply,  *Surveys,  Well  water, 
Surface  waters,  'Puerto  Rico,  Municipal  water, 
Groundwater. 

A  compilation  was  made  of  public  water  supply 
facilities  serving  Puerto  Rico's  78  municipios  (mu- 
nicipalities). Information  was  obtained  at  the 
Puerto  Rico  Aqueduct  and  Sewer  Authority 
which  is  responsible  for  development  and  oper- 
ation of  the  island's  public  water  supply  system. 
Data  on  the  facilities  include  the  following:  Carte- 
sian coordinates,  site  name,  annual  production,  and 
analyses  for  pH,  color  turbidity,  and  major  dis- 
solved constituents.  Facilities  listed  include  413 
wells  and  170  surface-water  sites  in  operation. 
These  provide  about  370  million  gallons  per  day  of 
potable  water  to  nearly  850,000  domestic,  commer- 
cial, and  industrial  connections. 
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PILOT  STUDIES  DEMONSTRATING  THE 
FEASIBILITY  OF  OZONATION  FOR  SELECT- 
ED MUNICIPAL  WATER  SUPPLIES, 

South  Dakota  State  Univ.,  Brookings.   Dept.  of 
Civil  Engineering. 
D.  A.  Rollag. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-126158/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. South  Dakota  Water  Resources  Research 
Institute,  Brookings,  October  1982.  Technical 
Completion  Report,  100  p,  27  tab,  22  fig,  129  ref. 
OWRT  B-058-SDAK.  14-34-0001-9134. 

Descriptors:  *Water  treatment,  'Ozonation, 
•Chlorination,  'Costs,  Chemical  oxygen  demand, 
Organic  carbon,  Color,  Odor,  Pilot  studies,  South 
Dakota. 

On-site  ozonation  pilot  studies  were  conducted  on 
five  municipal  water  supplies:  two  sources  were 
groundwater;  two  rivers;  and  one  a  lake.  The 
primary  objectives  were  to  determine  optimum 
ozone  dosages  and  contact  times  for  reducing  tri- 
halomethanes,  chlorine  demand,  odors,  organics, 
iron  and  manganese  and  establish  capital  and  oper- 
ating costs.  At  selected  contact  times  and  ozone 
dosages  flow,  power,  temperature,  pH,  turbidity, 
ozone,  chlorine,  iron,  manganese,  odor,  trihalo- 
methanes,  total  organic  carbon  (TOC),  absorbance, 
chemical  oxygen  demand  (COD)  and  color  were 
measured  depending  on  the  particular  water  stud- 
ied. When  ozonated  and  unozonated  raw  waters 
were  chlorinated,  ozonation  reduced  trihalometh- 
anes.  Usually  there  was  an  optimum  ozone  dosage 
and  at  other  dosages  ozonation  increased  rather 
than  decreased  trihalomethanes.  The  same  was 
found  for  odor  reductions,  although  ozonation  at 
all  dosages  changed  typical  'foul,  fishy'  odors  to 
pleasant  ones  deemed  acceptable  to  most  consum- 
ers. Jar  tests  of  raw  and  ozonated  river  waters 
revealed  that  ozonation  improved  flocculation  in 
some  instances.  Ozonation  reduced  chlorine 
demand,  TOC  and  COD  at  certain  dosages  and 
increased  them  at  others,  but  usually  was  no  more 
effective  than  coagulation  alone.  Ozonation  oxi- 
dized manganese  effectively,  but  the  precipitates 
were  finer.  Total  capital  and  operating  costs 
ranged  from  4.9  to  24.2  cents  per  1000  gallons  of 
water  treated. 
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OPERATION  OF  DETENTION  FACILITIES 
FOR  URBAN  STREAM  QUALITY  ENHANCE- 
MENT, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

L.  K.  Dally,  D.  P.  Lettenmaier,  S.  J.  Burges,  and 
M.  M.  Benjamin. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-204030/ 
AS,  Price  codes:  A13  in  paper  copy,  A01  in  micro- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


fiche.  Water  Resources  Series  Technical  Report 
No.  79,  July  1983.  267  p,  41  fig,  15  tab,  53  ref.  Bu 
Rec  C-0O198-U(05O4)(l).  14-34-0001-0504. 

Descriptors:  *Urban  hydrology,  'Storm  runoff, 
•Water  detention,  'Storm  water  detention,  'Water 
quality  enhancement,  'Water  quality  control, 
Storm  water  quality,  Seattle,  'Washington. 

The  results  of  a  2-1/2  year  sampling  program 
designed  to  assess  the  potential  use  of  urban/subur- 
ban detention  facilities  for  water  quality  control  as 
well  as  runoff  volume  control  are  presented.  Moni- 
toring was  conducted  during  five  storms  at  each  of 
two  field  sites  which  varied  significantly  in  land 
use:  a  31  ha  residential  subdivision  and  a  6  ha 
transit  coach  operating  base,  both  in  the  Seattle, 
Washington  area.  At  each  site,  inflow  and  outflow 
hydrographs  were  estimated  along  with  pollutant 
concentrations  measured  at  intervals  ranging  from 
3.75  minutes  to  one  hour.  The  principal  water 
quality  concern  at  the  residential  facility,  which  is 
a  dry  pond,  was  suspended  sediment.  Resuspension 
of  sediment  was  a  major  problem  at  this  site  and 
resulted  in  negative  pollutant  removal  efficiencies 
for  most  storms.  Water  quality  constituents  of  con- 
cern at  the  second  site,  which  consist  of  paved 
transit  coach  storage  and  maintenance  areas,  were 
oil  and  grease,  cadmium,  lead,  zinc,  phosphorus, 
suspended  sediment  and  trace  organics  associated 
with  diesel  fuel  combustion  products  (primarily 
polycyclic  aromatic  hydrocarbons).  The  pollutant 
removal  efficiencies  at  this  site  were  negative  for 
most  pollutants  for  modest  storms,  while  for  lesser 
storms,  and  for  particulate  pollutants,  removal  effi- 
ciencies were  generally  positive.  In  addition  to  the 
esthetic  problem  and  the  direct  effects  of  the  oil 
and  grease  on  the  receiving  water,  the  results  of 
this  study  suggested  that  the  pond  provides  a  sink 
for  sediments  with  concentrated  levels  of  various 
heavy  metals  and  organic  compounds. 
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REMOVAL  OF  ARSENIC  FROM  CONTAMI- 
NATED WATER  WITH  PARTIALLY  DEACE- 
TYLATED  SHELLFISH  WASTE, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Water  Resources. 
H.  V.  Luong,  and  E.  J.  Brown. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214716/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report  184.15,  July,  1984.  11  p, 
3  fig.  USGS  G827-03. 

Descriptors:  'Arsenic,  Placer  mining,  Gold 
mining,  Chitosan,  'Water  treatment,  'Flocculants, 
Contamination(Water),  'Alaska,  Groundwater, 
Streams. 

Arsenic  is  often  enriched  in  placer  and  lode  gold 
deposits.  In  Alaska,  USA,  and  Yukon  Territory, 
Canada,  there  is  concern  that  recently  increased 
activity  in  gold  mining  may  result  in  arsenic  con- 
tamination of  pristine  streams  and  groundwaters. 
Chitosan,  a  very  good  cationic  flocculant,  might  be 
used  to  remove  this  arsenic.  Shellfish  wastes  are 
composed  of  protein,  calcium  carbonate  and  large 
amounts  of  chitin.  Mucor  rouxii  spore  transforma- 
tion of  shellfish  waste  could  be  considered  as  a 
nontoxic  agent  for  removing  dissolved  arsenic  (and 
other  heavy  metal  contaminants)  and  particulates 
from  placer  mine  wastes  in  Alaska.  This  project 
attempted  to  evaluate  the  arsenic  removal  capabil- 
ity of  partially  deacetylated  chitin  derived  from 
shellfish  waste.  Chitosan  will  remove  substantial 
amounts  of  dissolved  arsenate  from  water,  whereas 
chitin  is  much  less  effective.  When  chitin  is  trans- 
formed by  growing  cultures  of  M.  rouxii,  the 
modified  chitin  is  no  better  for  the  sorption  of 
arsenate  than  is  native  chitin.  This  finding  was 
initially  unexpected  in  that  M.  rouxii  is  known  to 
produce  an  enzyme  thought  to  deacetylate  chitin. 
Native  chitin  is  not  the  preferred  substrate  for  this 
enzyme.  Thus,  while  we  could  not  successfully 
modify  chitin  with  growing  cultures  of  M.  rouxii 
to  use  as  an  arsenate  sorbant,  we  have  been  able  to 
characterize  the  sorption  affinity  of  chitosan  for 
levels  of  arsenic  commonly  found  contaminating 
waters  affected  by  placer  mine  drainage  in  Alaska. 
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IDENTIFICATION  OF  SOIL-WATER  CHEMI- 
CAL PARAMETERS  FOR  THE  PREDICTION 
AND  TREATMENT  OF  SUSPENDED  SOLIDS 
IN  SURFACE  WATER  RESERVOIRS  OF  COAL 
MINE  LANDS, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  5D. 
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AQUATIC  RESOURCES  MANAGEMENT  OF 
THE  COLORADO  RIVER  ECOSYSTEM:  PRO- 
CEEDINGS OF  THE  1981  SYMPOSIUM  ON 
THE  AQUATIC  RESOURCES  MANAGEMENT 
OF  THE  COLORADO  RIVER  ECOSYSTEM, 
NOVEMBER  16-18,  1981,  LAS  VEGAS, 
NEVADA, 

Utah  Water  Research  Lab.,  Logan. 
For   primary  bibliographic   entry   see   Field   6G. 
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EVALUATION  OF  COMBINED  SEWER  OVER- 
FLOW MANAGEMENT  STRATEGIES 
THROUGH  PIPE  NETWORK  COMPUTER 
SIMULATION, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 
Environmental  Engineering. 
R.  M.  Wright,  and  M.  J.  Mulhare. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-215028/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  Rhode  Island  Water 
Resources  Research  Center,  Kingston,  1984,  48  p, 
10  fig,  16  tab,  55  ref.  USGS  G867-05. 

Descriptors:  'Combined  sewers,  'Storm  runoff 
modeling,  'Urban  runoff,  Water  pollution  control, 
Mathematical  modeling. 

Through  field  investigations  CSO  hydraulic  and 
water  quality  characteristics  were  determined. 
Data  was  developed  to  calibrate  and  verify  the 
Stormwater  Management  Model  (SWMM). 
SWMM  was  used  in  conjunction  with  a  non-con- 
ventional quasi-continuous  modeling  framework 
for  evaluation  of  selected  CSO  abatement  strate- 
gies. The  quasi-continuous  framework  couples  the 
detail  of  storm  event  simulation  with  historical 
rainfall  record.  The  modeling  approach  is  based  on 
selected  reference  storms  with  nominal  frequency 
of  occurrence  ranging  from  22  events  per  year  to  1 
event  in  10  years.  Baseline  conditions  were  simu- 
lated for  each  reference  storm.  Pollutant  load  re- 
sponse curves  were  developed  based  on  peak  rain- 
fall intensity  and  total  rainfall.  These  curves  were 
used  to  determine  annual  pollutant  loadings  for 
selected  years  of  rainfall  record.  The  quasi-contin- 
uous approach  was  proven  to  be  a  valid  alternative 
to  the  more  costly  conventional  continuous  simula- 
tion by  directly  comparing  the  annual  load  predic- 
tions of  each  method.  Peak  rainfall  intensity,  in 
comparison  to  total  rainfall,  provided  a  more  accu- 
rate validation.  The  quasi-continous  technique  was 
used  to  simulate  proposed  abatement  strategies. 
Results  indicate  for  an  average  year  of  precipita- 
tion the  optimum  use  of  interceptor  capacity 
through  modification  and  relocation  of  slot  struc- 
tures provided  pollutant  load  reductions  to  local 
receiving  waters  approaching  the  equivalent  of 
secondary  treatment  levels. 
W86-02505 


ROLE  OF  NITRIFICATION  IN  CONTRIBUT- 
ING TO  LOW  OXYGEN  CONDITIONS  IN  AN 
URBAN  WATERWAY, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 
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FURTHER  INVESTIGATIONS  OF  GOLDFISH 
IN  EASTERN  WASHINGTON  LAKES  AND 
EVALUATION  OF  ELECTROFISHING  AS  A 
TOOL  FOR  CONDUCTING  REMOVAL  OPER- 
ATIONS, 

Eastern  Washington  Univ.,  Cheney.  Dept.  of  Biol- 
ogy 

A.  T.  Scholz. 
Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161  as  PB85-215085/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  Washington 
Water  Resources  Research  Institute,  Pullman, 
1984.  17  p,  2  tab,  14  ref.  USGS  G87-07. 

Descriptors:  Goldfish,  Carassius,  'Rotenone,  'Fish 
behavior,  'Fish  control  agents,  'Washington, 
•Electrofishing,  'Fish  removal. 

In  eastern  Washington,  goldfish  (Carassius  auratus 
L.)  population  control  through  wholelake  applica- 
tion of  rotenone  is  not  effective  and  may  actually 
contribute  to  the  roughfish  problem.  Rehabilitation 
records  of  area  lakes  receiving  chronic  rotenone  : 
treatment  reveals  that  following  each  application 
of  rotenone,  a  reduction  in  species  diversity  ac- 
coumpanied  by  a  shift  in  population  structure 
toward  roughfish  has  occurred.  Therefore,  one  I 
long-term  effect  of  chronic  rotenone  treatment 
may  be  selection  of  resistant  fish  species  that  in- 
crease the  rate  of  eutrophication  and  decrease 
water  quality.  The  purpose  of  this  study  is  to 
develop  new  techniques  for  effective  roughfish 
control  utilizing  seasonal  behavior  patterns. 
W86-02511 


EFFECTS  OF  LAND  USE  PRACTICES  ON 
WATER  RESOURCES  IN  VIRGINIA, 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy. 

R.  C.  Jones,  and  B.  H.  Holmes. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-216927/ 
AS,  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Virginia 
Water  Resources  Research  Institute,  Blacksburg, 
April  1985.  130  p,  5  tab,  259  ref,  append.  USGS 
G874-02. 

Descriptors:  'Water  pollution  sources,  'Land  use, 
'Water  management,  Agricultural  runoff,  Agricul- 
tural hydrology,  Forest  hydrology,  Forest  man- 
agement, Urban  hydrology,  Urban  runoff,  'Virgin- 


This  study  reviews  the  relationship  between  land 
use  and  water  resources  in  Virginia.  It  examines 
three  major  land  uses  in  the  state-agricultural, 
urban,  and  forestry  activities.  For  each  land  use, 
the  relevant  literature  and  state  management  pro- 
grams are  reviewed.  In  addition,  the  report  out- 
lines research  needs  in  each  area.  Agricultural  ac- 
tivities affect  the  receiving  waters  of  Virginia 
through  increased  loads  of  sediment,  nutrients,  pes- 
ticides, and  pathogens.  In  general,  pollutant  loads 
are  greatest  from  more  intensive  agricultural  ac- 
tivities. Sediments  and  particulate  nutrient  losses 
can  be  controlled  by  soil  conservation  BMPs. 
However,  dissolved  nutrient  losses  may  require 
other  strategies.  Urban  land  uses  have  the  potential 
to  increase  sediment,  nutrient,  and  heavy  metals 
loads.  Forestry  practices  may  damage  receiving 
waters  through  sediment  loadings  and  alteration  in 
stream  habitat  due  to  removal  of  riparian  vegeta- 
tion. Recommended  future  research  includes  docu- 
mentation and  refinement  of  the  effectiveness  of 
existing  BMPs,  investigation  of  the  effectiveness  of 
urban  sediment  BMP  enforcement,  determination 
of  the  significance  of  pathogen  indicator  organisms 
in  urban  and  agricultural  runoff,  evaluation  of  the 
long-term  cost  of  BMP  structures,  demonstration 
of  agricultural  and  forestry  BMPs,  and  exploration 
of  the  pollutant  delivery  problem  in  watersheds. 
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STUDY  AND  PREDICTION  OF  BACTERIAL 
AND  VIRAL  CONTAMINATION  OF  GROUND- 
WATER FROM  LANDFILLS  AND  SEPTIC 
TANK  SYSTEMS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
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EVALUATION  OF  TENNESSEE  SITES  FOR 
THE  DISPOSAL  OF  HAZARDOUS  WASTES- 
SOCIAL,  ECONOMIC  AND  TECHNICAL  CON- 
SIDERATIONS, 
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WATER  RESOURCES  PLANNING— Field  6 


Tennessee    Water    Resources    Research    Center, 

Knoxville. 

For  primary  bibliographic  entry  see  Field  5E. 
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CONCURRENT  REMOVAL  OF  TOXIC  HEAVY 
METALS  AND  ORGANIC  SUBSTANCES  BY 
ACTIVATED  CARBON  PROCESS  FROM  CON- 
TAMINATED GROUNDWATER, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5D. 
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OPTIMUM   TREATMENT    FOR   COAL   PILE 
RUNOFF  IN  LOUISIANA, 

Louisiana  Water  Resources  Research  Inst.,  Baton 

Rouge. 

For  primary  bibliographic  entry  see   Field   5D. 

W86-02549 


EVALUATION  OF  NON-POINT  POLLUTION 
CONTROL  PRACTICES  AND  COPPER  TREAT- 
MENTS ON  CONTROL  OF  NUISANCE  FILA- 
MENTOUS ALGAE, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

C.  A.  Lembi,  D.  F.  Spencer,  and  S.  W.  O'Neal. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-225886/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  170,  December  1984, 
54  p,  11  fig,  5  tab,  10  ref,  2  append.  USGS  G841- 
04. 

Descriptors:  *Non-point  pollution  sources,  'Nui- 
sance algae,  'Water  pollution  control,  Algal  con- 
trol, Algicides,  Surrey  Lake,  'Indiana. 

Runoff  studies  were  initiated  in  May  1984  on  an 
erodible  soil  with  slopes  ranging  from  4.6  to 
13.8%.  100  ft2  plots  were  divided  into  two  tillage 
treatments:  1)  no-till  and  2)  conventional  plow 
system.  Within  each  tillage  treatment,  three  nitro- 
gen application  techniques  were  used:  1)  surface 
application  of  ammonium  nitrate  pellets  (33.5%  N), 
2)  injected  anhydrous  ammonia,  and  3)  injected 
anhydrous  ammonia  stabilized  with  the  nitrifica- 
tion inhibitor  nitrapyrin.  A  fourth  set  of  plots  was 
left  unfertilized.  All  application  rates  were  at  200 
lbs  nitrogen  per  acre.  Two  light  rainfalls  of  1.4 
inch  and  0.2  inch  were  followed  a  month  later  by  a 
heavier  rainfall  of  2.5  inch.  The  only  significant 
effect  of  nitrogen  application  technique  on  nitro- 
gen runoff  was  a  greater  NH3-N  runoff  from  sur- 
face applications  (in  both  conventional  and  no-till 
plots)  than  other  application  methods  at  the  2.5 
inch  rainfall  date.  No  differences  could  be  detected 
in  NH3-N  or  N03-N  runoff  from  untreated  con- 
trol, injected  nitroge,  or  stabilized  injected  nitro- 
gen plots.  Use  of  the  runoff  data  in  conjunction 
with  a  model  of  the  growth  of  the  nuisance  fila- 
mentous alga  Pithophora  in  Surrey  Lake,  Indiana 
suggests  that  conversion  of  the  agricultural  land  in 
the  watershed  from  a  conventional  till,  anhydrous 
ammonia  injected  management  system  to  a  no-till 
system  with  either  anhydrous  ammonia  injected 
alone  or  injected  with  nitrapyrin  should  lead  to  a 
noticeable  reduction  (approximately  40%)  in  Pith- 
ophora growth.  The  analysis  further  suggests  that 
use  of  conventional  tillage  in  combination  with 
injected  ammonia  with  nitrapyrin  or  surface  appli- 
cations of  ammonium  nitrate  would  lead  to  in- 
creased growth  of  Pithophora. 
W86-02564 


PHYTOPLANKTON  CONTROL  AND  WATER 
QUALITY  IMPROVEMENT  THROUGH  MA- 
NIPULATION OF  ANIMAL  COMMUNITIES, 

Nebraska  Univ.-Lincoln.  Dept.  of  Forestry,  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-02583 


SEDIMENT     AND     PESTICIDE/HERBICIDE 
TRANSPORT  RELATIONSHIPS, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 


For  primary  bibliographic  entry  see  Field  5B. 
W86-02642 


ECONOMIC  IMPACT  OF  LIMITING  ELEC- 
TROPLATING DISCHARGES  TO  ACHIEVE 
SPECIFIED  WATER  QUALITY  OBJECTIVES, 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

R.  L.  Leonard,  and  G.  E.  Hoag. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-242956/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  September  1984.  35  p, 
15  tab,  31  ref.  USGS  G832-03.  14-08-0001-G-832. 

Descriptors:  'Electroplating  economics,  'Electro- 
plating waste  discharges,  Electroplating,  Industrial 
wastewater,  'Wastewater  treatment,  'Economic 
impact,  'Connecticut,  'Pretreatment  requirements, 
♦Copper,  Naugatuck  River,  'Water  quality  stand- 
ards. 

Federal  regulations  established  on  July  15,  1983, 
substantially  reduced  the  economic  significance  of 
interstate  differences  in  technology  based  effluent 
limitations  for  direct  discharges  of  electroplating 
wastewater.  However,  Federal  regulations  regard- 
ing pretreatment  of  existing  discharges  to  munici- 
pal sewage  systems  are  extremely  lax  compared  to 
either  Federal  direct  discharge  standards  or  Con- 
necticut pretreatment  requirements.  Of  six  region- 
ally competitive  states  only  Connecticut  has  a  gen- 
eral set  of  pretreatment  standards  for  electroplat- 
ing wastewater.  Municipal  pretreatment  standards 
in  neighboring  states  vary  widely  and  are  generally 
lax  compared  to  Connecticut  standards.  Research 
regarding  water  quality  management  was  focused 
on  copper  in  the  upper  third  of  the  Naugatuck 
River.  The  copper  load  and  concentration  were 
estimated  for  each  point  of  discharge  with  existing 
and  advanced  treatment  of  industrial  wastewater. 
A  90  percent  reduction  in  existing  industrial  dis- 
charges would  make  only  limited  progress  toward 
achievement  of  a  tentative,  site-specific  water  qual- 
ity standard  of  0.0102  mg/1.  Approximately  68 
percent  of  the  copper  being  discharged  to  the 
River  is  from  domestic  sewage.  Estimated  costs 
per  unit  of  copper  removed  by  advanced  treatment 
vary  widely  among  discharges. 
W86-02664 


RIPARIAN  SHRUBBY  VEGETATION  PRO- 
TECTION AGAINST  HERBIVORE  BROWS- 
ING, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Rangeland 

Resources. 

For  primary  bibliographic  entry   see  Field   4D. 

W86-02670 


FINANCING  WATER  PROJECTS  IN  NORTH 
CAROLINA:  THE  STATE  ROLE, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  City 

and  Regional  Planning. 

For  primary  bibliographic  entry  see  Field  6C. 

W86-02709 


STUDY  OF  SOME  PUERTO  RICAN  SOILS  AS 
NATURAL  SEALERS  OF  ATTENUATORS 
AGAINST  GROUNDWATER  POLLUTION 
FROM  SANITARY  LANDFILL  LEACHATES, 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5E. 
W86-02716 


PRELIMINARY  EVALUATION  OF  HYDRO- 
LOGIC  PROPERTIES  OF  CORES  OF  UNSATU- 
RATED TUFF,  TEST  WELL  USW  H-l,  YUCCA 
MOUNTAIN,  NEVADA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02792 


INVESTIGATION  OF  GROUND-WATER  RE- 
CHARGE BY  ENJECTION  IN  THE  PALO  ALTO 
BAYLANDS,  CALIFORNIA-HYDRAULIC  AND 


Techniques  Of  Planning — Group  6A 

CHEMICAL  INTERACTIONS,  FINAL 

REPORT, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic   entry  see  Field   5D. 
W86-02837 


HYDROGEOLOGIC  SETTING  EAST  OF  LOW- 
LEVEL  RADIOACTIVE-WASTE  DISPOSAL 
SITE  NEAR  SHEFFIELD,  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02871 


GEOHYDROLOGIC  AND  DRILL-HOLE  DATA 
FOR  TEST  WELL  USW  H-4,  YUCCA  MOUN- 
TAIN, NYE  COUNTY,  NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02895 
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COST-EFFECTIVE  DESIGN  AND  OPERATION 
OF  URBAN  STORMWATER  CONTROL  SYS- 
TEMS: DECISION-SUPPORT  SOFTWARE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For   primary  bibliographic   entry  see   Field   5D. 

W86-02427 


VOLUNTARY  BASrNWIDE  WATER  MANAGE- 
MENT: SOUTH  PLATTE  RIVER  BASIN,  COL- 
ORADO, 

Colorado  Water  Resources  Research  Inst.,  Fort 
Collins. 

N.  S.  Grigg,  H.  P.  Caulfield,  N.  A.  Evans,  J.  E. 
Flack,  and  D.  W.  Hendricks. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214799/ 
AS,  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  September, 
1984.  160  p,  28  fig,  174  ref,  2  append.  USGS  G831- 
02. 

Descriptors:  'Colorado,  South  Platte  River  basin, 
•Water  management,  'Resources  management, 
Groundwater  management,  'Public  policy,  'Water 
supply  development,  Computer  models. 

Demands  for  water  in  the  South  Platte  River  Basin 
are  the  most  intense  in  Colorado  and  the  result  is 
increasing  conflict  over  water  use.  The  resulting 
litigation  places  financial  burdens  on  water  right 
owners  and  stresses  one  capability  of  the  state 
administrative  agencies  to  respond  with  water 
management  decisions.  A  voluntary  association  of 
water  right  owners  is  proposed  as  a  mechanism  to 
increase  the  options  of  water  users  and  reduce 
conflict  over  water  use.  The  initiative  for  organiz- 
ing it  would  be  by  the  water  right  owners  them- 
selves. The  South  Platte  Research  Team  believes 
that  such  an  association  could  help  achieve  volun- 
tary integrated  basinwide  water  management.  The 
associaton  of  water  right  owners  would  need  infor- 
mation on  management  and  exchange  possibilities 
and  the  resulting  impacts.  Computer-based  models 
can  provide  the  information.  Two  hydrologic  and 
decision  models  which  are  available  at  Colorado 
State  University  for  this  purpose  are  described. 
Other  hydrologic  models  and  economic  models 
can  also  be  utilized  by  the  association.  This  report 
points  out  possible  actions.  It  must  be  followed  by 
discussions  and  debate,  by  demonstrations  of  what 
the  models  can  accomplish,  by  organizational  ac- 
tivity, and  perhaps  by  new  legislation.  The  re- 
search team  plans  to  conduct  workshops  to  discuss 
the  next  steps. 
W86-02482 
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OPTIMAL  EXPANSION  AND  OPERATION 
UNDER  UNCERTAINTY  OF  A  WATER 
SUPPLY  SYSTEM  WITH  MULTIPLE  WATER 
SYSTEMS, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

C.  A.  Shoemaker,  and  J.  M.  Kersnar. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-2 16992/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  Sept  1984.  8  p,  5 
fig,  7  ref.  USGS  G859-06. 

Descriptors:  'Linear  programming,  'Municipal 
water,  'Risks,  'Water  shortage,  'Water  supply 
systems,  Contamination,  Drought,  Expansion,  Fre- 
quency analysis,  Groundwater  management,  Me- 
chanical Failure,  Operating  policies,  Reservoir  op- 
eration, Systems  analysis. 

A  scenario-consequence  approach  is  used  to  assess 
the  risk  of  water  shortages  occurring  in  water 
supply  systems  with  single  or  multiple  types  of 
water  supply  sources.  Total  deficits-scenario  dura- 
tion relationships  are  found  using  a  linear  program 
model  of  the  water  supply  systems  for  different 
scenarios.  Information  about  the  probability  of  oc- 
currence of  these  scenarios  can  be  used  to  deter- 
mine the  probability  of  occurrence  of  water  short- 
ages of  certain  magnitudes.  Knowledge  of  the 
magnitude,  duration  and  frequency  of  water  short- 
ages for  different  alternative  expansions  or  operat- 
ing policies  of  a  water  supply  system  can  be  used 
to  determine  the  optimal  alternative  in  terms  of 
reducing  the  risk  of  water  shortages.  The  method- 
ology developed  was  demonstrated  using  the 
water  supply  system  of  the  Elmira-Horseheads-Big 
Flats  area  of  New  York. 
W86-02530 


DEVELOPMENT  OF  A  SIMPLE,  RELIABLE, 
INDEX  OF  DROUGHT  WARNING  AND 
DROUGHT  EMERGENCY  TO  AID  MUNICI- 
PAL WATER  SUPPLY  MANAGEMENT, 

Delaware  Univ.,  Newark.   Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2A. 
W86-02545 


ECONOMIC  APPROACH  TO  THE  ESTIMA- 
TION OF  A  DYNAMIC  PRODUCTION  FUNC- 
TION FOR  AN  IRRIGATED  CROP, 

California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics. 

For  primary  bibliographic  entry  see  Field  3F. 
W86-02569 


DESIGN  OF  A  DROUGHT  MANAGEMENT  EX- 
ERCISE: SIMULATION  GAMING  APPLIED 
TO  THE  INDIANAPOLIS  WATER  SUPPLY 
SYSTEM, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 

J.  T.  Diamond,  J.  R.  Wright,  M.  H.  Houck,  and  D. 
Randall. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-226330/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  166,  August  1984.  51 
p,  14  fig,  3  tab,  32  ref.  USGS  G841-23. 

Descriptors:  Technology  transfer,  'Drought,  Man- 
agement planning,  Simulation  analysis,  Indianapo- 
lis, 'Indiana,  'Drought  management,  Water 
supply,  Decision  making. 

The  potential  use  of  simulation  gaming  to  enhance 
the  effectiveness  of  drought  management  planning 
in  Indianapolis  is  described.  First,  the  probability 
of  experiencing  a  severe  drought  in  Indianapolis  is 
examined  using  historical  streamflow  data.  The 
effects  of  such  a  drought  on  the  municipal  water 
supply  system  are  then  analyzed  using  a  recently 
developed  simulation  model  of  the  Indianapolis 
water  system.  Consideration  is  given  to  the  water 
resource  decision  making  problems  which  might 
arise  under  drought  conditions,  along  with  a  dis- 
cussion of  the  benefits  of  employing  simulation 
gaming  in  the  analysis  of  these  problems.  A  basic 
outline  for  the  design  of  a  drought  management 
simulation  exercise  is  provided.  References  to  rele- 
vant literature  are  included. 


W86-02580 


GROUNDWATER  MANAGEMENT  USING 
CONTROL  ANALYSIS  AND  MULTIPLE-OB- 
JECTIVE TECHNIQUES, 

Nebraska    Univ. -Lincoln.    Dept.    of  Mathematics 
and  Statistics. 
J.  P.  Dauer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-227346/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Nebraska 
Water  Resources  Center,  Lincoln  (1984).  19  p,  44 
ref.  USGS  G854-02.  14-08-0001 -G854. 

Descriptors:  'Nebraska,  'Mathematical  models, 
Water  resources  management,  'Optimization, 
•Linear  programming,  Control  systems,  Ground- 
water models,  Multiple  objective  control  system. 

The  overall  objective  of  this  project  was  to  devel- 
op mathematical  optimization  techniques,  theory 
and  models  which  are  applicable  in  the  manage- 
ment of  groundwater  systems.  The  motivation  for 
this  research  was  to  improve  the  analytical  tech- 
niques that  can  be  used  in  solving  certain  ground- 
water problems.  A  primary  objective  was  to  ana- 
lyze mathematical  systems  using  a  control  theore- 
tic approach  and  multiple-objective  techniques. 
Specific  major  accomplishments  were  as  follows: 
(1)  A  multiple  objective  waste  disposal  model  was 
developed  and  analyzed.  The  model  is  a  modifica- 
tion of  the  single  objective  waste  disposal  model  of 
Alley,  Aguado  and  Remson.  The  solution  structure 
was  obtained  using  the  method  of  constraints  so 
that  dual  variables  (shadow  prices)  are  available 
with  the  solutions.  This  model  proved  to  be  signifi- 
cantly better  for  analyzing  the  system  than  previ- 
ous models.  (2)  An  analysis  of  the  objective  space 
for  a  multiple  objective  linear  program  was  com- 
pleted with  the  development  of  an  algorithm  for 
determining  the  nondominated  objective  values 
that  are  extreme  points.  Since  not  all  extreme 
points  (nor  edges)  of  the  constraint  space  map  to 
extreme  points  (edges)  of  objective  space,  this  al- 
gorithm analyzes  a  simpler  structure  than  that  ana- 
lyzed by  algorithms  based  on  the  extreme  points  of 
the  constraint  space.  This  technique  thus  proves  to 
be  very  powerful  in  analyzing  large,  multiobjective 
systems. 
W86-02599 


IMPROVING  EFFECTIVENESS  IN  PLANNING 
AND  EQUITY  FINANCING  OF  STATE  WATER 
RESOURCES  MANAGEMENT, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  6E. 
W86-02643 


APPLIED  MODELS  FOR  IMPROVED  URBAN 
WATER  MANAGEMENT, 

Delaware  Univ.,  Newark.  Coll.  of  Urban  Affairs 
and  Public  Policy. 
F.  Tannian,  and  Y.  D.  Wang. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-101243/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Delaware  Water  Resources  Center  Techni- 
cal Completion  Report,  Newark,  July  1983.  75  p, 
14  fig,  7  tab,  10  ref,  1  append.  A-037-DEL(l).  14- 
34-0001-6008. 

Descriptors:  'Water  demand,  'Delaware,  'Water 
supply  development,  'Model  studies,  'Metropoli- 
tan water  management,  Decision  making,  Water 
rates,  Water  management,  Future  planning,  Munic- 
ipal water,  Models,  Mathematical  models,  Eco- 
nomic aspects,  Prices,  Income. 

Aspects  of  water  demand  and  supply  conditions 
for  two  municipal  water  systems  in  Delaware, 
those  of  Wilmington  and  Neward,  were  investigat- 
ed. These  two  water  systems  are  the  major  public 
water  suppliers  in  Delaware.  AH  residential  and 
commercial  customers  in  the  city  limits  of  both 
places  depend  on  these  systems  for  water.  In  addi- 
tion, large  areas  outside  the  city  limits  are  also 
served  by  these  two  systems.  Water  management 
practices  were  evaluated  by  a  structure  of  analysis 


based  on  microeconomics.  This  theory  suggests 
that  user  behavior  for  any  resource,  not  merely 
water,  can  be  affected  by  incomes  and  by  the  price 
of  the  resource.  Generally  income  variation  is  posi- 
tively related  with  water  demand  and  use,  while 
price  variation  is  inversely  related  to  water  use. 
Several  sub-models  were  developed  to  state  certain 
expected  relations  between  water  and  several  other 
variables  such  as  cost,  volume  production,  and 
water  demand  estimates.  Once  the  ideas  of  the 
model  frameworks  were  adapted  to  the  form  of 
equations,  variables  in  the  equations  could  be  meas- 
ured. Statistical  analyses  were  used  to  estimate,  for 
example,  how  price,  income  or  perceptions  of 
water  quality  are  related  to  water  use,  water  pro- 
duction or  satisfaction  with  urban  water  systems. 
Implications  for  practical  urban  water  management 
decisions  and  evaluation  of  the  models  and  their 
outcomes  are  discussed. 
W86-02705 


POLICY  ANALYSIS  OF  RESERVOIR  OPER- 
ATION, VOLUME  I:  EXECUTIVE  SUMMARY; 
VOLUME  II:  COMPONENT  STUDIES, 

Johns  Hopkins  Univ.,  Baltimore,  MD.   Dept.  of 
Geography  and  Environmental  Engineering. 
J.  Cohon,  C.  ReVelle,  J.  Wright,  J.  Smith,  and  R. 
Steiner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-127289/ 
AS,  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  July  1982.  139  p,  7  fig,  6  tab, 
75  ref.  OWRT  C-90308-C.  14-34-0001-0407. 

Descriptors:  'Water  consumption,  'Rainfall, 
'Drought,  'Mathematical  studies,  'Model  studies, 
Times  series  analysis,  'District  of  Columbia,  'Po- 
tomac River  Basin,  'Municipal  water  consump- 
tion, 'Point  process  models,  Poisson  process,  Cox 
process,  Clustered  point  processes. 

The  effects  on  municipal  water  consumption  of 
weather  variables  and  of  the  change  from  a  uni- 
form rate  structure  to  one  with  multiple  blocks 
were  investigated.  The  study  consisted  of  building 
a  model  to  predict  water  consumption  based  on 
price  and  weather  variables  and  determining 
whether  a  new  rate  structure  led  to  significant 
conservation.  A  least  squares  linear  regression 
model  was  developed  using  aggregated  water  use 
per  connection  as  the  dependent  variable  and  price 
of  water,  personal  per  capital  income,  precipitation 
and  maximum  daily  temperature  as  explanatory 
variables.  The  criteria  for  analysis  of  the  models 
consisted  of  examining  the  adjusted  coefficient  of 
determination  and  the  standard  error  of  estimate. 
Also  the  error  terms  were  analyzed,  and  hypothe- 
sis tested  and  confidence  intervals  were  specified 
for  the  estimated  parameters.  The  models  using 
daily  data  provided  significant  parameter  estimates 
of  the  weather  variables,  that  is,  weather  influences 
showed  up  clearly.  The  coefficient  of  the  price 
variable  was  not  significant.  A  set  of  point  process 
models  was  derived  for  summer  season  rainfall  in 
the  Potomac  River  basin  for  application  to  drought 
management  problems.  The  models  were  devel- 
oped for  application  to  streamflow  prediction 
problems  during  drought  periods  and  as  a  means  to 
infer  information  on  the  processes  that  create  and 
sustain  droughts  in  the  Potomac  River  basin.  The 
modeling  is  termed  an  RCM  process  (for  Renewal 
Cox  process  with  Markovian  intensity).  Three 
topics  pertaining  to  clustering  in  point  process 
models  of  rainfall  are  discussed.  First  a  frame  work 
for  interpreting  clustering  based  on  properties  of 
the  Poisson  processes  is  presented.  Clustering  is 
viewed  in  terms  of  departures  from  the  properties 
of  Poisson  (homogeneous)  processes.  The  second 
topic,  Cox  processes  (Poisson  processes  with  ran- 
domly varying  rates  of  occurrence)  are  presented. 
Thirdly,  the  overlaps  among  three  classes  of  point 
processes  are  discussed;  these  three  classes  of  point 
processes  have  commonly  been  used  to  model 
'clustered'  point  process  data:  renewal  processes, 
Poisson  cluster  processes,  and  Cox  processes.  The 
results  that  are  presented  have  particular  impor- 
tance for  model  selection  and  interpretation. 
W86-02730 
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6B.  Evaluation  Process 


WATER  MANAGEMENT  SIMULATOR  PRES- 
ENTATIONS, 

Arkansas  Univ.,  Fayetteville. 

E.  Mack. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-211803, 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Project  Completion   Report,   Pub  No   112,   7  p, 

September  1984.  G-829-22. 

Descriptors:  *Water  management,  Simulation  anal- 
ysis, Information  exchange,  'Arkansas,  'Public 
participation,  'Public  education. 

One  of  the  larger  stumbling  blocks  to  comprehen- 
sive water  management  is  the  lack  of  public  under- 
standing of  the  multitude  of  variables  that  operate 
at  the  same  time  within  the  hydrologic  cycle.  With 
more  public  understanding,  there  is  greater  public 
support  for  various  water  projects.  Dr.  John  R. 
Amend,  Montana  State  University,  developed  a 
water  management  simulator  which  could  handle  a 
large  number  of  variables  simultaneously  of  natural 
surface  and  groundwater  flow  plus  a  number  of 
water-use  variables  on  an  accelerated  time  se- 
quence. By  using  several  remote  control  devices, 
participants  can  'control'  their  water  use  but  have 
no  control  over  other  participants  competing  for 
the  same  water  molecule.  The  purpose  of  this 
information  transfer  project  was  to  demonstrate 
the  use  of  the  water  management  simulator  and  to 
begin  to  develop  experienced  teams  of  people  from 
government  agencies  and  academia  to  explain  its 
operation  to  local  professional  and  civic  groups. 
The  interest  level  is  very  high  for  the  team  mem- 
bers to  learn  about  the  operation  of  the  water 
management  simulator.  The  simulator  demonstra- 
tions have  been  well  received  by  various  audi- 
ences. 
W86-02451 


IDENTIFICATION  AND  PRIORITIZATION  OF 
THE  WATER  RESOURCES  PROBLEMS  AND 
RESEARCH  NEEDS  IN  THE  DISTRICT  OF  CO- 
LUMBIA, 

District  of  Columbia  Univ.,  Washington.  Water 
Resources  Research  Center. 
M.  H.  Watt,  and  S.  A.  Besse. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-225969/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  61,  Sept.  1984.  81  p,  4  tab,  5 
append.  USGS  G834-23. 

Descriptors:  *Washington(DC),  'Urban  hydrolo- 
gy, Priorities,  'Problem  identification,  'Research 
needs,  Objectives,  Survey,  Questionnaire,  Statisti- 
cal methods,  Water  quality,  Non-point  source  pol- 
lution. 

A  survey  was  conducted  to  identify  and  prioritize 
the  water  resources  problems  and  research  needs 
in  the  District  of  Columbia.  The  survey  was  direct- 
ed to  individuals  knowledgeable  of  the  District's 
water  resources.  Using  uni-objective  ranking  tech- 
niques, the  three  problem  areas  highlighted  as  most 
important  were:  (1)  the  water  quality  of  the  Ana- 
costia  River,  (2)  combined  sewer  overflows,  and 
(3)  degradation  of  surface  waters  from  non-point 
source  pollution.  In  the  past  the  water  quality  and 
associated  pollution  problems  of  the  Potomac 
River  and  Rock  Creek  Park  have  received  much 
more  attention.  It  is  now  understandable  that  the 
Anacostia  River  should  be  given  more  attention.  It 
is  well  known  that  the  Anacostia  River  is  severly 
impacted  by  a  concert  of  water  pollution  problems 
and  that  it  is  being  considered  for  planned  water- 
front development.  It  has  also  been  established  that 
both  non-point  source  pollution  and  combined 
sewer  overflows  are  in  one  way  or  the  other 
impacting  the  Anacostia  and  its  tributaries  and 
contributing  to  the  overall  poor  health  of  its 
waters. 
W86-02572 


DERIVATION  OF  UNIT-DAY-VALUES  FOR 
RECREATION  BENEFIT  VALUATION  IN 
WATER  RESOURCE  PLANNING,  BASED  ON 


A  COMPREHENSIVE  THEORETICAL 

FRAMEWORK, 

George  Washington  Univ.,  Washington,  DC. 
Dept.  of  Engineering  Administration. 
R.  C.  Waters,  and  R.  Valderrama. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-225977/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. D.C.  Water  Resources  Research  Center, 
Washington,  District  of  Columbia,  Report  N  No 
58,  September  1984.  30  p,  40  ref.  USGS  G834-06. 

Descriptors:  'Recreational  benefits,  'Willingness- 
to-pay,  'Contingent  valuation,  'Unit-day-values, 
'Travel  cost  method,  Federal  water  resource  plan- 
ning, Valuation  board,  Economics,  Planning. 

The  study  concerns  the  provision  of  water-based 
recreation  from  federal  investments.  Access  to 
water-based  recreation  opportunities  are  provided 
without  charge.  Since  the  user  does  not  pay,  the 
issue  becomes:  how  much  recreation  access  should 
be  provided  by  the  federal  government  for  private 
consumption.  The  agencies  have  assumed  that  as 
long  as  benefits  exceed  costs  then  additional  incre- 
ments of  recreation  opportunities  should  be  pro- 
vided to  the  extent  that  Congress  authorizes  and 
appropriates  the  funds.  The  federal  agencies  have 
attempted  to  develop  benefit  valuation  procedures 
consistent  with  the  theoretical  notion,  which  is 
based  on  welfare  economics,  of  willingness-to-pay. 
These  procedures  are  the  travel  cost  method  and 
the  contingent  valuation  or  survey  method.  Fur- 
thermore, as  an  interim  measure,  they  have  devel- 
oped the  unit-day-value  method  (UDVM).  UDVM 
consists  of  an  administratively  determined  value. 
This  study  evaluates  the  arguments  associated  with 
the  various  methods.  Also,  it  weights  the  argu- 
ments and  suggests  a  course  for  future  action.  The 
evidence  suggests  that  federally  provided  water- 
based  recreation  is  in  reality  a  political  process, 
furthermore  the  present  recommended  procedures 
even  if  correctly  implemented  do  not  lead  to 
Parato  optimal  economic  efficiency.  They  are 
faulty  from  both  a  theoretical  and  an  operational 
basis.  The  UDVM  is  a  more  realistic  approach  to  a 
complex  problem  which  goes  beyond  economic 
efficiency.  A  valuation  board  of  the  Congress 
should  be  established  to  set  appropriate  values  or 
guidelines  for  water-based  recreation.  Until  then, 
leaving  the  valuation  issue  to  each  agency  seems 
appropriately  expedient. 
W86-02573 


UNCERTAINTY  IN  MODERN  IMPOUND- 
MENT MODELS:  EFFECTS  AND  METHODS 
OF  ANALYSIS, 

Nevada  Univ.  System,  Las  Vegas.  Water  Re- 
sources Center. 

For  primary  bibliographic  entry  see  Field  5B. 
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DEVELOPMENT  AND  MANAGEMENT  OF 
WATER  FACILITIES  FOR  SMALL  COMMUNI- 
TIES: PROCEEDINGS  OF  A  CONFERENCE, 

Virginia  Water  Resources  Research  Center, 
Blacksburg. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-242881/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. September  1981.  95  p.  Edited  by  W.  R. 
Kerns.  OWRT  C-00176-T(No.  0518)(4). 

Descriptors:  'Virginia,  'Water  resources  develop- 
ment, 'Water  supply  development,  'Community 
development,  'Resources  development,  Economic 
aspects,  Water  management,  Resources  manage- 
ment, Water  demand,  Water  law. 

The  objective  of  this  conference  was  to  provide  a 
forum  for  exchange  of  information  and  for  discus- 
sion of  issues  and  problems  related  to  providing 
water  for  small  communities  and  rural  areas.  Par- 
ticipants included  owners  and  managers  of  water 
systems,  elected  and  appointed  officials,  state  and 
federal  management  personnel,  and  members  of  the 
scientific  community.  Presentations  and  discussion 
focused  on  the  current  state  of  water  facilities, 
availability  and  protection  of  water  supplies,  orga- 
nization of  delivery  systems,  regionalization  of  sys- 
tems, available  resources  for  planning  and  develop- 


ment,  rural  water  associations  and  management 

and  financial  analysis. 

W86-02657 


OPPORTUNITY  COSTS:  IRRIGATION  VS.  HY- 
DROPOWER, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
For  primary  bibliographic  entry  see  Field  6C. 
W86-02679 


APPLIED  MODELS  FOR  IMPROVED  URBAN 
WATER  MANAGEMENT, 

Delaware  Univ.,  Newark.  Coll.  of  Urban  Affairs 

and  Public  Policy. 

For  primary  bibliographic  entry  see  Field  6A. 

W86-02705 


RED  RrVER  GORGE  RESIDENTS:  A  CULTUR- 
AL AND  HISTORICAL  PERSPECTIVE, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

P.  L.  Brinegar,  B.  R.  DeWalt,  and  E.  C.  Scott. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-101318/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No  156,  June  1985.  74  p,  4 
fig,  6  tab,  81  ref.  A-079-KY.  14-34-0001-1119. 

Descriptors:  'Kentucky,  'Recreation  facilities, 
Recreation  demand,  Wild  rivers,  Tourism,  Man- 
agement planning,  Social  aspects,  River  recreation 
management,  Landownership,  National  forests. 

This  study  investigates  the  relationship  between 
the  remaining  residents  of  Appalachian  Eastern 
Kentucky's  Red  River  Gorge  area  and  their  envi- 
ronment with  special  emphasis  on  the  historical 
and  current  social  factors  that  play  a  role  in  their 
refusal  to  vacate  the  area.  For  two  decades,  these 
people  have  faced  the  possibility  of  losing  their 
land  and  homes  to  area  development  projects 
while  they  have  simultaneously  become  aware  of 
what  it  can  mean  to  be  labeled  'Appalachian'. 
Currently,  they  are  contending  with  the  implica- 
tions of  a  management  plan  proposed  by  the  U.S. 
Forest  Service.  Cross-cultural  research  on  areas 
developed  as  recreational  arenas  indicates  that  the 
residents  as  a  whole  stand  only  to  lose  in  such 
situations.  The  optimum  solution  from  the  perspec- 
tive of  the  people  along  the  Red  River  is  to  be  left 
alone,  but  this  is  not  going  to  happen  as  the  popu- 
larity of  the  Gorge  has  steadily  grown  over  the 
past  years  and  as  the  Forest  Service  has  greatly 
increased  its  holdings.  Appropriate  planning  to 
reduce  the  losses  of  the  locals  who  view  their  land 
as  irreplaceable  is  suggested  as  a  primary  consider- 
ation in  this  area  and  in  others  where  recreational 
development  is  planned. 
W86-02712 
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EFFECTS  OF  REDUCED  STREAM  DIS- 
CHARGE ON  FISH  AND  AQUATIC  MA- 
CROINVERTEBRATE  POPULATIONS  PHASE 

H. 

Idaho  Univ.,  Moscow.  Coll.  of  Forestry,  Wildlife 
and  Range  Sciences. 

R.  G.  White,  A.  E.  Bingham,  J.  H.  Milligan,  M.  A. 
Brusven,  and  C.  A.  Corraino. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214922/ 
AS,  Price  codes:  A10  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Idaho  Water 
Resources  Research  Institute,  Moscow,  March, 
1985.  181  p,  64  fig,  28  tab,  77  ref.  B-053-IDA(l). 
14-34-0001-0216. 

Descriptors:  'Fish  behavior,  Fish  populations, 
•Flow  control,  Invertebrates,  'Idaho  trout,  Dis- 
charge fluctuations. 

Two  man-made  test  channels  were  used  to  investi- 
gate the  effect  of  reduction  of  stream  discharge  on 
juvenile  rainbow-steelhead  trout  and  invertebrate 
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populations.  Wild  juvenile  rainbow-steelhead  trout 
responded  to  seasonal  95%  reductions  in  discharge 
by  emigrating  from  the  test  channel.  An  intermedi- 
ate (50%)  reduction  in  discharge  during  1980  tests 
resulted  in  little  change  in  number  or  biomass. 
Most  emigration  occurred  during  the  first  night 
following  the  95%  flow  reduction  and  was  pre- 
dominantly upstream.  Since  aquatic  insects  drifted 
catastrophically  during  the  24  hours  following 
flow  reduction,  habitat  changes,  rather  than  food 
limitation,  are  indicated  as  the  causative  factor.  A 
poor  relationship  was  observed  between  facing 
velocity  and  the  corresponding  0.6  depth  velocity 
utilized  in  several  predictive  models.  The  95% 
flow  reduction  resulted  in  no  decrease  in  benthic 
insect  density  except  during  spring.  However, 
numbers  of  Baetis  tncaudatus  were  reduced  in  all 
experiments.  Species  diversity  and  insect  function- 
al groups  showed  little  response  to  reduced  flows. 
Moderate  numbers  of  insects  were  stranded  in  the 
spring;  most  insects  were  stranded  in  the  fall.  Re- 
duced flows  had  little  effect  on  the  hyporheic 
insect  community. 
W86-02495 


FINANCING  URBAN  WATER:  EFFICIENCY 
AND  EQUITY  OF  MAJOR  ALTERNATIVES, 

Arizona  Univ.,  Tucson.  Dept.  of  Economics. 
R.  B.  Billings,  E.  F.  McElwain,  and  W.  M.  Day. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-227205/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Arizona 
Water  Resources  Research  Center,  Tucson,  Sept 
1984,  92  p,  1  fig,  24  tab,  96  ref.  USGS  G828-03. 

Descriptors:  'Arizona,  'Water  costs,  'Water 
policy,  Finance,  'Cost  repayment,  Taxes,  'Water 
pricing,  Administration,  Water  management, 
Budgeting,  Water  demand,  Prices,  Forecasting, 
Water  conservation,  Economic  efficiency. 

Urban  water  utility  costs  will  increase  greatly  in 
the  future  to  expand  capacity  and  repair  deteriora- 
tion. Alternative  methods  of  financing  increased 
costs  are  analyzed  to  trace  effects  on  the  economic 
efficiency  of  water  use  and  on  the  equity  of  the 
distribution  of  costs.  Effects  on  water  demand  and 
utility  revenues  are  reviewed.  The  analytical 
framework  is  applied  to  a  case  study  of  how 
Tucson,  Arizona  and  the  Central  Arizona  Water 
Conservancy  District  (CAWCD)  might  finance 
their  shares  of  the  cost  of  Central  Arizona  Project 
(CAP)  water.  Numerical  estimates  of  required 
extra  sales,  property  and  pump  tax  rates,  and  water 
user  fee  levels  are  estimated  for  a  range  of  possible 
costs.  The  CAWCD  could  finance  its  CAP  capital 
payments  by  the  currently  anticipated  user  fees 
and  property  tax,  an  additional  property  tax  rate  of 
17  cents  per  $100  AV  or  a  pump  tax  between  $12 
and  $20  per  acre  foot.  Tucson  could  finance  its 
CAP-related  costs  with  an  extra  retail  sales  tax  rate 
of  0.1%  to  0.2%,  an  additional  18  cents  to  66  cents 
property  tax  rate,  or  a  12%  to  21%  increase  in  the 
real  price  of  water,  allowing  for  the  price-induced 
drop  in  use  by  2000. 
W86-02585 


OPPORTUNITY  COSTS:  IRRIGATION  VS.  HY- 
DROPOWER, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
B.  A.  McCarl,  and  M.  Ross. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-247997/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Water  Resources  Research  Institute  Publica- 
tion WRRI-96,  Corvallis,  September  1984.  39  p,  3 
fig,  7  tab,  20  ref.  USGS  G864-06.  1 4-08-000 1-G- 
864. 

Descriptors:  'Opportunity  costs,  'Welfare  costs, 
'Economic  evaluation,  'Hydroelectric  power,  Irri- 
gation, 'Irrigation  requirements,  'Water  alloca- 
tion, 'Water  management,  Water  use,  Alternative 
water  use,  Competing  use,  Value,  Costs,  Economic 
aspects,  'Cost  analysis,  'Electric  power  costs, 
Social  costs,  Economic  models,  'Columbia  River 
Basin. 

Costs  imposed  on  participants  in  the  electricity 
market  arising  from  irrigation  diversions  from  the 


Columbia  River  are  analyzed.  Six  hypotheses  are 
examined:  a)  that  electricity  consumers'  welfare  is 
not  affected  by  irrigation  diversions,  b)  that  hydro- 
power  loss  estimates  derived  using  time-  and  loca- 
tion-specific data  do  not  differ  from  those  derived 
using  average  data,  c)  that  water  year  chosen  does 
not  affect  welfare  losses,  d)  that  demand  elasticity 
does  not  affect  welfare  losses,  e)  that  farmer  repay- 
ments do  not  affect  welfare  losses,  and  f)  that 
interruption  of  water  in  critical  low-flow  does  not 
affect  welfare  losses.  Electricity  consumers  are 
found  to  lose  welfare  when  diversions  are  in- 
creased. Considering  a  potential  diversion  in  Cen- 
tral Washington,  the  annual  loss  to  electricity  con- 
sumers is  in  excess  of  $100  per  acre  developed. 
When  the  government  delivers  water  to  farmers' 
fields,  this  loss  exceeds  $200  per  acre.  In  addition, 
the  welfare  loss  estimates  are  found  to  be  sensitive 
to  the  amount  of  pumping  costs  diverters  pay  and 
to  the  potential  interruption  of  diversions.  The 
results  under  the  diversion  interruption  simulation 
show  potential  for  reducing  the  tradeoffs  between 
irrigation  development  and  hydroelectric  power 
generation. 
W86-02679 


FINANCING  WATER  PROJECTS  IN  NORTH 
CAROLINA:  THE  STATE  ROLE, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  City 
and  Regional  Planning. 
T.  Snyder,  D.  Whittington,  and  D.  Hillstrom. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-101284/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Institute,  Raleigh,  Completion  Report  No  220, 
August,  1984.  62  p,  4  fig,  12  tab,  50  ref. 

Descriptors:  'Financing,  'Water  treatment  facili- 
ties, Wastewater  facilities,  'User  charges,  'North 
Carolina. 

Over  the  past  decades,  federal  and  state  grants 
have  been  a  major  source  of  capital  to  build  public- 
owned  water  and  wastewater  facilities  in  North 
Carolina.  However,  recent  changes  in  policies  at 
both  levels  have  shifted  the  burden  to  local  gov- 
ernments, some  of  whom  may  not  have  the  finan- 
cial capacity  to  expand  and  replace  necessary  fa- 
cilities. This  report  reviews  past  patterns  of  grants 
for  these  facilities  in  North  Carolina  and  their 
impact  on  recipient  communities.  Alternative  fi- 
nancing options  for  state  and  local  governments 
are  examined,  including  a  review  of  approaches 
either  taken  or  being  considered  in  other  states. 
Criteria  for  evaluating  alternatives  as  they  may  be 
adapted  to  the  needs  of  North  Carolina  are  also 
considered.  The  study  examined  the  advantages 
and  disadvantages  of  various  policy  options  avail- 
able to  the  State  of  North  Carolina  for  assisting 
with  the  financing  of  water  services.  Five  water- 
financing  alternatives  are  evaluated:  state  grant  and 
aid  programs;  state  subsidization  of  loans  and 
water  bonds;  user  fees,  special  assessments,  and 
local  taxes;  revision  of  state  bonding  authority;  and 
private  or  public-private  ownership  of  water  facili- 
ties. From  their  examination  of  the  current  water- 
financing  situation  in  North  Carolina,  the  authors 
conclude  that  there  is  no  magic,  easy,  or  'innova- 
tive' solution  that  will  avoid  the  reality  that  water 
services  are  now  generally  underpriced  in  this 
state,  and  consumers  will  ultimately  have  to  pay 
higher  prices  for  water  and  sewer  services  or 
higher  taxes  to  ensure  high-quality  water  services. 
W86-02709 


COST-EFFECTIVENESS    OF    THE    STREAM- 
GAGING  PROGRAM  TN  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 
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IMPACT  ASSESSMENT  OF  COAL  SLURRY 
PIPELINES  ON  WATER  RESOURCES  UTILI- 
ZATION AND  ALLOCATION, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 


ington. 

M.  N.  Saquib,  M.  L.  Kavvas,  D.  T.  Kao,  and  L. 
Ormsbee. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214609/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No  153,  August  1984.  100 
p,  27  fig,  4  tab,  21  ref,  2  append.  USGS  G-844-06. 

Descriptors:  Water  demand,  Slurry  pipelines,  Pipe- 
lines, Slurries,  Water  consumption,  'Kentucky, 
'Coal  mining. 

Pike  county,  the  largest  coal  producing  and  ex- 
porting county  from  the  state  of  Kentucky  was 
studied  to  assess  the  impact  of  a  possible  coal 
slurry  pipeline  project  on  the  water  resources  allo- 
cation and  utilization  in  the  region.  Potential  coal 
slurry  pipelines  from  the  region  were  identified 
and  water  requirement  for  operating  several  hypo- 
thetical pipelines  were  computed  by  using  a  recent- 
ly developed  computer  program.  Climatological 
data  for  the  country  were  collected  and  analyzed 
for  a  29-year  period  of  record  with  a  view  to 
determining  the  monthly  net  consumptive  use  in 
the  region.  Available  groundwater  data  for  the 
region  was  also  collected  in  an  effort  to  assess  the 
groundwater  situation  of  the  region.  Present  urban 
demand  was  quantified  and  an  estimate  of  urban 
demand  in  2010  A.D.  was  made  by  using  the 
population  projections.  Streamflow  data  from 
three  flow  gaging  stations  encompassing  almost  the 
entire  drainage  basin  of  the  streams  in  Pike  county 
were  collected.  On  the  assumption  that  the  water 
required  for  coal  slurry  pipelines  would  be  with- 
drawn from  a  location  near  Pikeville,  only  the 
streamflow  records  from  the  USGS  gaging  station 
No.  03209500  on  the  Levisa  Fork  at  Pikeville  were 
analyzed  to  determine  the  risk  in  meeting  the  total 
demand  (urban  demand  and  minimum  baseflow 
requirement  plus  combined  demand  for  operating 
all  seven  hypothetical  coal  slurry  pipelines)  in  any 
month  of  the  year.  The  allowable  demand  at  5% 
risk  defined  as  sustainable  withdrawal  was  also 
computed  on  a  monthly  basis. 
W86-02464 


HOUSEHOLD  CONSERVATION  DURING 
WATER  EMERGENCIES,  TWO  CASE  STUD- 
IES, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Sociolo- 
gy- 

L.  Hamilton. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214930/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  New  Hampshire 
Water  Resources  Research  Institute,  Durham,  Re- 
search Report  No.  44,  July  1984.  100  p,  19  fig,  13 
tab,  1 1  ref.  USGS  G856-02. 

Descriptors:  'Water  conservation,  'Public  opinion, 
Attitudes,  Behavoir,  'Water  contamination,  'New 
Hampshire,  'Massachusetts,  Water  quality. 

This  report  describes  public  reactions  to  water 
conservation  programs  in  two  New  England  com- 
munities (Milford,  New  Hampshire  and  Acton, 
Massachusetts)  which  recently  lost  water  supplies 
due  to  chemical  contamination.  In  both  towns, 
data  were  collected  from  mailed  questionnaires 
sent  to  random  samples  of  households  on  the  town 
water  systems.  These  survey  data  were  analyzed  to 
shed  light  on  patterns  in  the  adoption  of  water- 
saving  behavoirs  by  individual  households,  and  on 
changes  in  public  opinion  regarding  water  issues 
following  the  crisis.  The  Milford  and  Acton  data 
confirm  several  findings  from  an  earlier  study 
(Hamilton,  1983a)  regarding  the  underlying  'types' 
of  conservation  behavoir,  and  their  demographic 
and  attitudinal  predictors.  The  Milford  data  also 
supported  earlier  conclusions  that  larger  users 
make  the  largest  absolute  reductions,  but  middle- 
use  households  make  reductions  that  represent  a 
larger  percentage  of  their  total  consumption.  In 
addition,  these  data  show  that  discoveries  of  chem- 
ical contamination  are  viewed  with  considerable 
alarm  among  the  general  public,  and  there  is  broad 
support  for  strong  remedial  measures.  Town  offi- 
cials who  took  such  measures  met  with  public 
approval.  Water  resources  planning  and  protection 
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become  high-priority  issues  in  the  wake  of  a  con- 
tamination incident. 
W86-02496 

INCENTIVES  FOR  INDUSTRIAL  CONVER- 
SION TO  SURFACE  WATER, 

Mississippi  State  Univ.,  Mississippi  State.  Div.  of 
Business  Research. 
L.  R.  Cheatham. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214989/ 
AS,  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State,  Technical  Completion 
Report,  September  1984,  151  p,  2  exhibits,  31  tab, 
45ref.  USGS  G-851-04. 

Descriptors:  'Ground  water  management,  'Missis- 
sippi, 'Overdraft,  'Water  policy,  'Industrial  devel- 
opment, Economic  aspects,  Water  demand,  Legis- 
lation, Water  allocation,  Water  costs,. 

The  purpose  of  this  study  was  to  investigate  alter- 
native incentives  which  may  be  capable  of  induc- 
ing industrial  firms,  especially  those  classified  as 
large  volume  water  users,  to  convert  to  surface 
water  for  all  or  a  major  portion  of  their  needs. 
Various  legal  restrictions  and  allocation  rules  ap- 
plied to  ground  water  overdraft  situations  in  other 
states  were  evaluated  for  applicability  to  industrial 
users  in  Mississippi.  State  ground  water  law  and 
ownership  doctrine  were  investigated  for  impact 
they  may  have  on  ground  water  management  poli- 
cies and  practices.  Economics  of  water  supply 
source  selection  for  firms  was  examined  to  deter- 
mine why  they  choose  a  public  supply  system,  a 
self-supply  ground  water  system  and/or  a  self- 
supply  surface  water  system.  Existing  water  user 
firms  in  the  state  as  well  as  national  corporate 
offices  were  surveyed  to  determine  types  of  feasi- 
ble incentives  along  with  potential  undesirable  eco- 
nomic side  effects  when  present.  A  summary  selec- 
tion of  the  most  promising  legal  and  economic 
incentives  was  prepared  for  Mississippi  along  with 
justifications  and  limitations  of  each  tool. 
W86-02501 


COMPLEXITY  AS  A  MEASURE  OF  SIMULA- 
TION MODEL  APPROPRIATENESS:  COLUM- 
BIA RIVER  CONFLICT  AS  A  CASE  STUDY, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

J.  L.  Cohan,  R.  N.  Palmer,  and  D.  P.  Lettenmaier. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-2 15093/ 
AS,  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report  No.  89,  Wash- 
ington Water  Resources  Research  Institute,  Pull- 
man, August  1984.  135  p,  33  fig,  9  tab,  53  ref, 
append.  USGS  G876-05. 

Descriptors:  'Mathematical  models,  'Washington, 
•Water  demand,  Model  complexity,  Monte  Carlo 
simulation,  Hydropower  production,  Fish  produc- 
tion, 'Conflict  resolution,  Planning,  Model  studies. 

This  report  addresses  the  problem  of  simulation 
model  complexity  in  water  resource  systems  plan- 
ning. The  level  of  complexity  incorporated  into  a 
model  is  shown  to  be  a  primary  determinant  of  the 
value  of  the  model  for  use  in  decision-making.  This 
is  illustrated  with  a  review  of  models  being  applied 
for  management  of  the  conflict  between  fish  pro- 
duction and  hydropower  production  in  the  Colum- 
bia River  Basin.  A  two-part  test  is  proposed  for 
determining  whether  a  model  has  incorporated  an 
appropriate  degree  of  complexity  and  is  applied  to 
the  models  reviewed.  It  is  concluded  that  the 
models  currently  used  to  generate  trade-offs  be- 
tween conflicting  uses  of  water  in  the  basin  are  too 
complex  for  conflict  resolution. 
W86-02512 


TEMPERATURE  REQUIREMENTS  OF  PACIF- 
IC COASTAL  STREAM  FISHES, 

California  Univ.,   Davis.   Dept.   of  Wildlife   and 

Fisheries  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 
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DESIGN  OF  A  DROUGHT  MANAGEMENT  EX- 
ERCISE: SIMULATION  GAMING  APPLIED 
TO  THE  INDIANAPOLIS  WATER  SUPPLY 
SYSTEM, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  6A. 
W86-02580 

COMPARISON  OF  FRESHWATER  USE  CUS- 
TOMS ON  ULITHI  ATOLL  WITH  THOSE  OF 
SELECTED  OTHER  MICRONESIAN  ATOLLS, 

Guam  Univ.,  Agana.  Water  and  Energy  Research 

Inst,  of  the  Western  Pacific. 

For  primary  bibliographic  entry  see  Field  3B. 
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PROJECTIONS  OF  WATER  AVAILABILITY 
IN  THE  AWR  AND  PECOS  RIVER  BASINS  TO 
THE  YEAR  2005, 

New  Mexico  Univ.,  Albuquerque.  Bureau  of  Busi- 
ness and  Economic  Research. 
J.  C.  Tysseling,  and  B.  McDonald. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-229789/ 
AS,  Price  codes:  All  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  New  Mexico 
Water  Resources  Institute  Las  Cruces,  October 
1984,  218  p,  69  tab,  34  ref,  append.  USGS  G-858- 
05. 

Descriptors:  'New  Mexico,  'Available  water, 
Water  demand,  'Economic  growth,  Water  re- 
quirements, Water  supply. 

The  management  of  New  Mexico  water  resources 
requires  an  understanding  of  the  magnitude  of 
future  water  scarcity  conditions  so  that  planning 
can  be  provided  which  attempts  to  mitigate  social 
costs  associated  with  competition  for  available 
water  supplies.  Current  and  projected  water 
supply  and  demand  conditions  are  analyzed  here 
for  the  Arkansas,  White  and  Red  River  (AWR) 
and  the  Pecos  River  Basins  in  eastern  New  Mexico 
based  on  1980  economic,  demographic,  and  water 
use  information.  The  combination  of  1980  water 
use  data  reported  by  the  State  Engineer  and  eco- 
nomic and  demographic  data  (provided  by  several 
sources)  allows  calculation  of  water  use  coeefi- 
cients  per  unit  of  economic  activity  and  per  capita 
water  demand  requirements.  The  analysis  is  pro- 
vided for  each  county  served  by  the  water  re- 
sources of  the  two  basins.  Future  water  scarcity 
conditions  are  assessed  at  both  the  county  and 
basin-wide  level  in  relation  to  1980  water  supplies 
and  potential  increases  in  those  supplies  as  identi- 
fied by  the  State  Engineer.  Evident  from  the  analy- 
sis is  the  limited  growth  and  corresponding  limited 
increased  water  scarcity  conditions,  which  are  ex- 
pected to  be  found  in  the  AWR  Basin  by  2005.  In 
contrast,  growth  in  the  economy  and  population  of 
the  Pecos  River  Basin,  and  particularly  the  south- 
ern portion  of  that  basin,  results  in  significant 
demand  increases  in  a  region  which  for  many  years 
has  been  experiencing  water  scarcity  conditions. 
Uncertainties  with  respect  to  future  water  supplies 
and  demands  are  also  identified  for  these  two 
water  basins. 
W86-02607 


misunderstanding  and  misuse  will  occur  by  practi- 
tioners not  well  trained  in  the  interindustry  analy- 
sis. What  is  needed  is  a  more  standardized  termi- 
nology and  a  more  critical  evaluation  of  the  mean- 
ing and  use  of  these  multipliers.  To  this  purpose, 
water  resources  multipliers  were  estimated  for 
Oahu,  and  the  usefulness  of  such  multipliers  for 
public  planning  and  decision  making  in  Hawaii  are 
critiqued.  The  method  of  analysis  used  is  the  Leon- 
tief  input-output  or  interindustry  model.  The  Oahu 
model  was  developed  from  data  used  to  construct 
the  state  input-output  (I-O)  model.  Water  use  by 
economic  sector  was  estimated  from  primary  and 
secondary  data.  Three  general  types  of  water  mul- 
tipliers were  estimated  and  evaluated  for  Oahu. 
The  water-final  demand  coefficients  can  be  useful 
in  estimating  water  use  under  alternative  develop- 
ment scenarios.  The  water-own  multiplier  was 
found  to  have  limited  value  for  planning  in  Hawaii. 
The  water-income  ratio  is  supposed  to  quantify  the 
tradeoff  between  sectoral  income  and  water  use. 
However,  this  ratio  is  conceptually  troublesome 
and  it  takes  multiplier  analysis  beyond  its  tradition- 
al positive  role  into  the  normative  arena. 
W86-02629 


WATER-USE  COEFFICIENTS  AND  RESOUCE 
MULTIPLIER  FOR  OAHU,  HAWAII, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Water  Re- 
sources Research  Center. 
R.  L.  Bowen,  P.  S.  Leung,  and  M.  H.  Vesenka. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232841/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Hawaii  Water  Resources  Research  Center, 
Technical  Report  164,  August,  1984.  36  p,  12  tab,  1 
fig,  24  ref,  append.  USGS  G838-06.  14-08-0001- 
G838. 

Descriptors:  'Input-outcome  analysis,  'Leontief 
models,  'Water  use,  Model  studies,  'Hawaii, 
Input-output  model,  Water  use  coefficients,  Water 
multipliers,  Oahu. 

The  proliferation  of  the  number  of  water  multipli- 
ers in  recent  years  has  increased  the  likelihood  that 


METHODOLOGY  TO  INCREASE  PRECISION 
IN  MEASUREMENT  OF  IRRIGATION  EFFI- 
CIENCY, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

R.  D.  Black,  H.  L.  Manges,  and  D.  B.  Erickson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-233047/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  September,  1984,  47  p, 
16  fig,  6  tab,  15  ref,  6  equations,  2  append.  USGS 
G843-03. 

Descriptors:  'Kansas,  Irrigators,  Irrigator  informa- 
tion, Enterprise  information,  'Water  management 
information,  Field  information,  'Groundwater 
management,  Questionnaires,  Water  meters, 
'Water  rights. 

A  twenty  percent  sample  of  the  total  population  of 
537  irrigators  in  the  Equus  Beds  Groundwater 
Management  District  No  2  in  south  central  Kansas 
was  selected  at  random  and  surveyed.  Data  were 
obtained  on  a  questionnaire  administered  by  per- 
sonal interview  in  four  categories:  irrigator  infor- 
mation, farming  enterprise  information,  water  man- 
agement information,  and  individual  field  informa- 
tion. The  irrigators  of  the  study  area  are  a  middle- 
aged  group(52  years)  on  modest  sized  (  <  500 
acres  or  less)  family  farms.  They  grow  and  irrigate 
the  common  crops  of  the  region:  Wheat,  grain 
sorghum,  soybeans  and  corn.  They  are  rather  new 
in  irrigation  with  about  half  having  ten  years  or 
less  experience  but  they  have  farmed  all  their  lives, 
average  33  years.  There  is  much  room  for  im- 
provement, but  one  third  have  water  meters  and 
nearly  one  quarter  measure  soil  moisture  and  use 
consulting  services  to  schedule  irrigation.  They  do 
not,  as  a  group,  use  all  the  water  their  water  rights 
would  permit.  The  twenty  percent  sample  was 
generally  large  enough  to  measure  the  average 
response  within  plus  or  minus  10  percent  error  at  a 
confidence  limit  of  95  percent.  Procedures  were 
found  in  the  literature  which,  when  combined  with 
this  data  base,  will  allow  estimates  of  sample  size 
required  for  other  irrigation  surveys.  The  results 
also  point  out  areas  of  questioning  where  the  an- 
swers will  most  probably  contain  large  errors 
unless  the  entire  population  is  sampled. 
W86-02649 

APPLICABILITY  OF  MICROCOMPUTERS 
FOR  MANAGING  WATER  IN  SMALL  RIVER 
BASINS, 

Portland  State  Univ.,  OR.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  6E. 
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LEGAL  CONSTRAINTS  ON  ALASKA'S  WATER 
RESOURCE  MANAGEMENT, 
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Alaska  Univ.,  Fairbanks.  Inst,  of  Water  Resources. 
R.  E.  Miller. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214732/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report  184-15,  September,  1985. 
20  p.  USGS  G827-06. 

Descriptors:  Laws,  Legal  aspects,  Planning,  Prior 
appropriation,  'Water  Law,  'Alaska,  'Legal  con- 
straints. 

Alaska  has  a  modern  and  efficient  Water  Use  Act. 
From  the  position  of  western  water  law  the  Water 
Use  Act  is  the  most  recent  stage  in  the  evolution  of 
prior  appropriation.  The  administration  of  both 
surface  and  groundwater  as  part  of  the  same 
system  is  a  major  advantage  over  most  western 
states.  Alaskan  communities,  near  population  cen- 
ters, are  experiencing  shortages  in  groundwater 
and  some  streams  are  over  appropriated.  The  cur- 
rent program  to  establish  the  navigability  of  Alas- 
ka's water  courses  is  most  valuable  and  should 
establish  new  criteria  as  to  what  constitutes  naviga- 
bility for  title.  Large  scale  water  transfers  are 
becoming  a  modern  reality  with  the  Eklutna  Water 
Project.  The  state  needs  to  institute  adequate  safe- 
guards to  insure  against  undesirable  transfers  of 
water. 
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VOLUNTARY  BASINWIDE  WATER  MANAGE- 
MENT: SOUTH  PLATTE  RIVER  BASIN,  COL- 
ORADO, 

Colorado  Water  Resources  Research  Inst.,  Fort 

Collins. 

For  primary  bibliographic  entry  see  Field  6A. 
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INSTITUTIONAL  FRAMEWORK  FOR  CON- 
JUNCTIVE USE  OF  SURFACE  AND  GROUND 
WATER, 

Mississippi  Univ.,  University.  Bureau  of  Govern- 
mental Research. 

R.  E.  McArthur,  and  D.  B.  Brammer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-2 14906, 
Price  codes:  A05  in  paper  copy.  A01  in  microfiche. 
Mississippi  University,  Mississippi  State  Water  Re- 
sources Research  Institute,  Technical  Completion 
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Descriptors:  'Mississippi,  'Management  planning, 
•Institutional  constraints,  'Conjunctive  use, 
Groundwater  management,  Water  supply, 
Groundwater  availability,  Surface  water  availabil- 
ity. 

Officials  and  citizens  in  two  Mississippi  counties 
considered  their  water  supply  situations,  including 
proposals  for  alternative  institutional  arrangements 
for  financing  and  managing  water  systems  which 
would  provide  conjunctive  use  of  surface  and 
ground  water  to  furnish  more  dependable  water 
supplies  and  to  protect  the  underlying  aquifer  from 
further  decline.  At  the  request  of  the  Appalachian 
Regional  Commission  and  the  Tombigbee  River 
Valley  Water  Management  District,  two  engineer- 
ing studies  were  undertaken  earlier  to  determine 
the  potential  for  ground  and  surface  water  re- 
sources in  Alcorn  and  Lowndes  counties,  as  well 
as  economic  constraints  on  development  of  those 
resources.  This  report  concerns  governmental  fac- 
tors which  might  affect  the  implementation  of  the 
recommendations  suggested  in  those  engineering 
studies.  The  research  objectives  were:  (1)  to  ana- 
lyze current  relevant  institutional  arrangements 
which  affected  water  resources  planning  and  man- 
agement in  each  county;  (2)  to  present  a  Model 
Institutional  Framework  to  encourage  conjunctive 
use;  and  (3)  to  propose  a  program  of  action  to 
implement  the  Model  Institutional  Framework. 
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INCENTIVES    FOR    INDUSTRIAL    CONVER- 
SION TO  SURFACE  WATER, 

Mississippi  State  Univ.,  Mississippi  State.  Div.  of 

Business  Research. 

For  primary   bibliographic   entry   see   Field   6D. 
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Arizona  Univ.,  Tucson.  Dept.  of  Political  Science. 
H.  M.  Ingram,  T.  R.  McGuire,  and  M.  Wallace. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-229714/ 
AS,  Price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. Arizona  Water  Resources  Research  Center 
Completion  Report,  Tucson,  Sept  1984.  170  p,  1 
map,  15  tab,  153  ref.  USGS  G828-06. 

Descriptors:  'Indian  water  rights,  'Legislation, 
Water  development,  Policy  making,  Political  as- 
pects, Public  opinion,  Groundwater  management, 
'Arizona. 

The  relationship  between  poverty,  lack  of  political 
power,  and  water  resources  on  the  Papago  Reser- 
vation is  examined.  Through  an  examination  of 
anthropological  literature,  the  public  record  of 
newspaper  reports,  Congressional  hearings,  agency 
documents,  and  personal  interviews  with  impor- 
tant actors,  the  report  establishes  the  historic  lack 
of  Papago  influence  over  water  allocation  and 
management  in  Southern  Arizona.  It  finds  that  lack 
of  Papago  participation  is  the  root  cause  of  under- 
development of  the  economy  on  the  reservation. 
The  Southern  Arizona  Water  Rights  Settlement 
Act  of  1981  establishes  how  water  resources  can 
become  a  vehicle  for  enhanced  Papago  participa- 
tion. A  variety  of  alternative  uses  for  Papago 
water  are  analyzed.  Taking  into  account  the  re- 
sponses of  Papago  people  to  several  opinion  sur- 
veys, the  report  recommends  certain  strategies  for 
utilizing  water  and  for  coping  with  the  political 
environment  external  to  the  reservation  affecting 
water  allocation  and  management. 
W86-02600 


NEW  MEXICO  WATER  RIGHTS, 

New  Mexico  Water  Resources  Research  Inst.,  Las 
Cruces. 
L.  G.  Harris. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-229763/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Miscellaneous  Report  No.  15,  March  1984. 
54  p,  4  fig.  USGS  G858-23. 

Descriptors:  'Water  law,  'New  Mexico,  'Water 
rights,  Riparian  rights,  Appropriation,  Reservation 
Doctrine. 

This  booklet  summarizes  water  rights  concepts  in 
general,  and  specifically,  how  those  concepts  apply 
to  water  law  in  New  Mexico.  Topics  covered 
include:  a  historical  perspective  of  water,  the 
nature  of  water,  the  riperian  doctrine  of  water  use, 
the  doctrine  of  prior  appropriation,  what  is  a  water 
right,  constraints  on  water  rights,  how  to  obtain  a 
water  right,  water  rights  transactions,  and  penali- 
ties for  the  misuse  of  water.  In  addition,  the  book 
contains  a  glossary  of  water  terms  and  a  resource 
list  of  references  and  agencies  for  further  informa- 
tion. 
W86-02605 


REPPUN  V.  BOARD  OF  WATER  SUPPLY: 
PROPERTY  RIGHTS,  ECONOMIC  EFFICIEN- 
CY AND  ENSURING  MINIMUM  STREAM- 
FLOW  STANDARDS, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Water  Re- 
sources Research  Center. 
W.  B.  C.  Chang,  and  J.  E.  T.  Moncur. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232874/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Hawaii  Water  Resources  Research  Center 
Technical  Report  165,  Honolulu,  Sept.  1984.  45  p, 
1   tab,   14  ref.  USGS  G838-04.   14-08-O0O1-G838. 

Descriptors:  'Water  rights,  'Public  Trust  Doc- 
trine, 'Water  transfer,  Economic  efficiency, 
Streamflow,  Riparian  rights,  'Hawaii,  Reppun  v. 
Board  of  Water  Supply,  Riparian  Doctrine,  Public 
Use  Doctrine. 

Two  recent  decisions  of  the  Hawaii  Supreme 
Court  have  substantially  modified  the  ground  rules 


governing  water  rights  in  the  state.  The  principal 
economic  result  of  these  decisions  is  the  limitations 
they  impose,  if  they  survive  appeals,  on  rights  of 
individual  water  users  to  exchange  water  rights. 
This  report  inquiries  into  the  values  the  Court 
appears  to  have  had  in  mind  in  imposing  such 
restrictions.  From  a  legal  standpoint,  the  paper 
argues  that  the  Court's  decision  in  Reppun  v. 
Board  of  Water  Supply  sought  not  so  much  to 
protect  the  taro  famers  from  loss  of  water  as  to 
protect  in-stream  water  uses  such  as  fishing  and 
aesthetics.  A  brief  summary  of  the  economics  of 
growing  taro  in  Waihee  Valley  suggests  that  the 
water  in  question  has  much  higher-valued  uses 
than  traditional  taro  cultivation,  and  notes  a  broad 
framework  of  principles  that  would  allow  efficient 
allocation  of  water  between  users,  uses  and  places 
of  use,  covering  traditional  as  well  as  in-stream 
uses. 
W86-02632 


IMPROVING  EFFECTIVENESS  IN  PLANNING 
AND  EQUITY  FINANCING  OF  STATE  WATER 
RESOURCES  MANAGEMENT, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

J.  C.  Peck,  and  R.  L.  Smith. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232981/ 
AS,  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Kansas  Water  Resources  Research  Institute 
Completion  Report,  Manhattan,  January  1985,  124 
p,  1 1  ref,  3  append.  USGS  G843-06. 

Descriptors:  'Water  resources  planning,  'Kansas 
State  government  expenditures,  Project  develop- 
ment, Cost  recovery,  Administrative  costs,  Proper- 
ty tax,  Severence  tax,  Ad  valorem  tax,  'Water 
rights,  Groundwater,  Irrigation. 

An  analysis  of  the  nature  and  scope  of  state  water 
resources  planning  programs  is  undertaken.  The 
results  clearly  indicate  state  water  planning  pro- 
grams can  and  should  serve  more  than  project 
development  issues.  Typically,  state  government 
expenditures  in  water  resources  management  can 
be  classified  under  broad  functional  headings  of 
planning,  regulation,  data  collection  and  research 
and  physical  project  development.  It  is  concluded 
that  the  best  opportunities  for  significant  cost  re- 
covery of  state  water  management  efforts  are 
found  within  the  regulatory  and  project  develop- 
ment functions.  The  possibility  of  recovering  ad- 
ministrative costs  via  a  tax  or  fee  related  to  water 
rights  is  explored.  Other  states  tax  water  rights  in 
various  ways,  the  most  common  method  as  a  tax 
on  real  property,  since  a  water  right  is  generally 
deemed  to  be  a  real  property  interest  appurtenant 
to  land.  Water  is  sometimes  taxed  based  on  the 
amount  of  withdrawal.  Kansas  arguably  taxes 
water  rights  as  part  of  its  ad  valorem  tax  on  real 
property  and  as  part  of  the  groundwater  manage- 
ment district  water  use  charges.  The  Kansas  sever- 
ence tax  does  not  include  water  as  a  mineral  to  be 
taxed.  Under  the  Kansas  property  tax,  water  rights 
are  not  expresssly  included  in  the  tax,  and  practice 
varies  widely  throughout  the  state.  The  water 
right  is  not  even  noted  in  eastern  Kansas,  while  it  is 
more  often  included  in  the  assessment  in  western 
Kansas  where  groundwater  is  used  for  irrigation. 
The  legislature  could  amend  Kansas  laws  to  clear- 
ly include  water  rights  as  part  of  property  taxes, 
and  it  could  enact  a  separate  tax  on  water  with- 
drawals as  a  kind  of  exise  or  pump  tax. 
W86-02643 


APPLICABILITY  OF  MICROCOMPUTERS 
FOR  MANAGEVG  WATER  IN  SMALL  RD/ER 
BASINS, 

Portland  State  Univ.,  OR.  Dept.  of  Civil  Engineer- 
ing. 

R.  W.  Koch. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-248011/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Water  Resources  Research  Institute  Publica- 
tion WRRI-97,  Corvallis,  August  1984.  51  p,  6  fig, 
6  tab,  20  ref.  USGS  G864-07.   14-08-0001-G-864. 
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Ecologic  Impact  Of  Water  Development— Group  6G 


Descriptors:  'Water  management,  'Water  use, 
•Water  rights,  'Water  allocation,  Available  water, 
Computers,  'Computer  applications,  Computer 
models,  Modeling,  Routing,  'Streamflow  routing, 
Soil  moisture,  Soil  water,  Tualatin  River  Basin, 
'Oregon. 

The  task  of  managing  water  resources  under  the 
appropriative  system  of  water  rights  normally  is 
one  of  simply  assuring  that  the  legal  priority  is 
satisfied.  To  maximize  availability  of  water  in  a 
tightly  constrained  system  requires  the  cooperation 
of  users  by  increasing  their  efficiency  of  water  use. 
To  accomplish  this,  information  on  the  best  timing 
and  amount  of  water  application  is  required.  To 
aid  the  local  individual  such  as  a  watermaster  or 
irrigation  district  manager  in  making  decisions  and 
providing  information  to  water  users  on  water 
availability,  given  the  complex  nature  of  the  hy- 
drologic  system,  software  has  been  developed  in 
this  project  to  allow  the  necessary  analysis.  Water 
rights  information  such  as  priority  date,  location, 
amount  of  use,  and  type  of  use  is  computerized  in 
combination  with  descriptions  of  the  water  use 
component,  principally  irrigation,  and  the  river 
system.  The  water  use  component  accounts  for  soil 
moisture  while  the  river  model  accounts  for  the 
time-varying  reaction  of  streamflow  to  various 
water  withdrawals  and  inflows.  The  application  of 
efficient  computer  algorithms  allows  use  of  the 
microcomputer.  Applying  these  models,  the  water 
manager  can  investigate  the  effects  of  decisions 
regarding  water  distribution  as  well  as  provide 
short-term  forecasts  of  demand  and  availability  to 
aid  the  water  users  in  increasing  their  efficiency, 
thus  providing  greater  supply. 
W86-02681 


HYDROLOGIC  AND  LEGAL  ASSESSMENT  OF 
GROUND  WATER  MANAGEMENT  ALTERNA- 
1TVES  FOR  IDAHO, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines  and  Earth 

Resources. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-02687 


W86-02708 


DEVELOPMENT  AND  IMPLEMENTATION 
OF  A  PROCEDURE  TO  RESOLVE  TRANS- 
BOUNDARY  ISSUES  BETWEEN  MONTANA 
AND  THE  CANADIAN  PROVINCES  OF  AL- 
BERTA, SASKATCHEWAN  AND  BRITISH  CO- 
LUMBIA, 

Montana  State  Univ.,  Bozeman.  Forty-Ninth  Par- 
allel Inst. 

C.  Martin,  A.  Stanley,  S.  Maly,  and  L.  McKinsey. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86- 101276/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Montana  Water  Resources  Research  Center, 
Bozeman,  Report  No.  144,  1985.  34  p,  99  ref. 
USGS  G-853-06.  14-08-0O01-G-853. 

Descriptors:  'International  disputes,  'International 
waters,  'Treaties,  Equitable  apportionment, 
'Water  allocation(Policy),  'International  Joint 
Commission,  Canada,  Montana,  Administrative 
agencies,  Transboundary  water  issues,  'Intergov- 
ernmental relations,  'Boundary  Waters  Treaty. 

Four  separate  international  river  basin  issues  affect 
Montana  and  three  neighboring  Canadian  prov- 
inces. Several  federal  and  state  government  agen- 
cies are  involved,  usually  on  an  intermittent  ad  hoc 
and  reactive  basis.  Gaining  results  has  been  costly, 
time-consuming,  and  not  always  satisfactory  to 
U.S.  interests.  This  project  explored  an  alternative 
strategy  for  more  effective  monitoring  and  resolu- 
tion of  river  basin  issues.  The  research  design 
consisted  of  two  phases.  The  first  phase  involved 
building  a  process  for  mediating  transboundary 
water  issues  between  Montana  and  the  bordering 
provinces.  The  second  phase  was  to  test  the  proc- 
ess on  two  critically  important  transboundary 
water  issues  in  the  Milk/St.  Mary  and  Poplar 
River  Basins.  The  results  of  the  project  included 
recommendations  for  future  negotiations,  establish- 
ing a  clearinghouse  for  inter-governmental  negoti- 
ations, establishing  a  task  force  to  respond  to  Can- 
ada's initiatives  on  the  Milk  River,  and  a  positive 
response  to  the  International  Joint  Commissions 
recommendations  on  the  Poplar  River. 


6G.  Ecologic  Impact  Of 
Water  Development 

DESIGN  AND  MANAGEMENT  OF  IRRIGA- 
TION PROJECTS  FOR  THE  SUSTAINED  BEN- 
EFIT OF  WILDLIFE:  A  BIOECONOMIC 
ANALYSIS  OF  THE  EAST  HIGH  AREA  OF 
THE  COLUMBIA  BASIN  PROJECT, 
Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Economics. 

S.  C.  Matulich,  J.  E.  Hanson,  and  J.  Buteau. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8  5-2 11696/ 
AS,  Price  codes:  A13  in  paper  copy,  A01  in  micro- 
fiche. State  of  Washington  Water  Research  Center, 
Pullman,  Technical  Completion  Report  No.  53, 
November,  1983.  276  p,  20  tab,  56  fig,  59  ref,  4 
append.  OWRT  B-086-WASH(l).  14-34-0001-9160. 

Descriptors:  Wildlife  habitat  enhancement,  'Wild- 
life management,  Planning,  'Irrigation  effects,  En- 
vironmental effects,  'Economic  analysis,  'Wash- 
ington, 'Columbia  Basin,  Irrigation  project,  Mal- 
lards, Pheasant,  Model  studies,  Bioeconomic 
models,  Cost  effectiveness,  Habitat  evaluation  pro- 
cedures. 

A  bioeconomic  modeling  framework  is  developed 
to  incorporate  wildlife  habitat  enhancement  plan- 
ning into  the  proposed  East  High  area  of  Washing- 
ton's Columbia  Basin  Irrigation  Project.  The  plan- 
ning framework  developed  here  provides  the  es- 
sential linkage  between  modeling  the  biological 
response  to  habitat  manipulation,  and  an  economic 
criterion  to  choose  among  alternative  habitat  man- 
agement strategies  or  plans.  The  Habitat  Evalua- 
tion Procedures  (HEP)  developed  by  the  U.S.  Fish 
and  Wildlife  Service  served  as  the  biological  re- 
sponse model.  However,  HEP  was  expanded/ 
linked  to  technically  feasible  habitat  management 
actions  and  a  mathematical  programming  model  to 
determine  alternative  cost  effective  enhancement 
plans.  The  modeling  procedure  is  detailed.  Empiri- 
cal analysis  targeted  breeding  habitat  enhancement 
for  the  mallard  (Anas  platyrhynchos)  and  year- 
round  habitat  enhancement  for  the  ring-necked 
pheasant  (Phasianus  colchicus).  Centralized,  off- 
farm  enhancement  opportunities  were  investigated 
on  three  land  strata:  unirrigable  class  6  lands,  the 
carriage  and  distribution  system,  and  miscellaneous 
class  1  to  3  irrigable  lands.  The  most  significant 
and  cost  effective  enhancement  opportunity  was 
found  to  be  on  unirrigable  lands.  To  a  large  extent, 
this  finding  is  a  consequence  of  the  unique  physio- 
graphic features  of  the  project  setting.  Both 
project  specific  and  general  enhancement  recom- 
mendations are  made. 
W86-02440 


BIOHYDROLOGY  OF  MOUNTAIN  FLUVIAL 
SYSTEMS:  THE  YELLOWSTONE  (PARTS  I 
AND  ID, 

Montana  Univ.,  Missoula. 
A.  J.  Silverman,  and  W.  D.  Tomlinson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211811, 
Price  codes:  A99  in  paper  copy,  E04  in  microfiche. 
Montana  Water  Resources  Research  Center  Com- 
pletion Report  147,  December,  1984.  G91  p,  17 
tab,  16  fig,  3  append.  USGS  G-853-02. 

Descriptors:  Riparian  waters,  Riparian  land,  Ripar- 
ian plants,  Surface  water,  Water  quality,  Fisheries, 
Wildlife,  Amphibians,  Mammals,  Reptiles,  Birds, 
'Yellowstone  River,  Riparian  zone,  'Riparian 
ecology,  Water  withdrawals,  'Montana. 

This  project  compiled  principal  research  and  in- 
vestigative reports  that  have  been  performed  on 
the  Yellowstone  River,  and  has  organized  and 
annotated  them  in  a  uniform  fashion.  From  this 
informational  base  some  insights  into  the  character 
and  function  of  the  Yellowstone  riparian  communi- 
ty have  developed  as  well  as  some  perspective  of 
historical  extent,  current  size,  activities  influencing 
its  condition  and  mechanisms  for  mitigating  loss 
and  damage  to  the  zone,  particularly  prime  river 
bottom  cottonwood.  The  report  text  consists  of 


nine  chapters  pertaining  to  1)  general  riparian  sone 
properties,  form  and  function;  2)  geology  and  geo- 
morphology  of  the  river;  3)  history  of  cultural 
activity  and  resources  of  the  Yellowstone;  4  &  5) 
Yellowstone  River  riparian  vegetation  and  wild- 
life; 6)  the  river's  fisheries;  7)  river  based  recre- 
ational use  and  trends;  8)  threats  to  the  Yellow- 
stone river  and  its  riparian  zone;  and  9)  riparian 
protective  or  mitigative  measures.  The  report  also 
contains  a  series  of  matricies  that  display  occur- 
rence, distribution,  use,  and  current  status  informa- 
tion for  the  birds,  mammals,  reptiles,  and  amphib- 
ians found  in  the  7  latilongs  through  which  the 
Yellowstone  flows. 
W86-02452 


EFFECT    OF    HYDROPERIOD    ON    FLOOD- 
PLAIN  FOREST  PRODUCTION, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  21. 
W86-02462 


WETLANDS  AND  COAL  SURFACE  MINING:  A 
MANAGEMENT  HANDBOOK  WITH  PAR- 
TICULAR REFERENCE  TO  THE  ILLINOIS 
BASIN  OF  THE  EASTERN  INTERIOR  COAL 
REGION, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

M.  A.  Cardamone,  J.  R.  Taylor,  and  W.  J.  Mitsch. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214682/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No  154,  September  1984. 
113  p,   15  fig,   6  tab,  65  ref,  append.   G-844-23. 

Descriptors:  Wetlands,  Coal  surface  mining,  Eco- 
systems,  'Kentucky,   'Environmental  protection. 

This  report  outlines  management  operation  for 
protecting  wetlands  during  the  surface  mining  of 
coal,  particularly  for  the  portion  of  the  Eastern 
Interior  Coal  Region  that  is  found  in  Kentucky, 
Indiana,  and  Illinois.  It  is  presented  in  manual  form 
for  use  by  coal  mine  operators,  regulatory  agencies 
and  research  institutions.  The  previous  phases  of 
the  project  produced  an  atlas  of  the  most  heavily- 
mined  areas  of  the  western  Kentucky  coal  field, 
which  classified  and  identified  wetlands  in  these 
areas,  and  discussed  some  specific  impacts  of 
mining  on  these  wetlands.  The  need  to  present 
information  that  will  lead  to  action  by  coal  oper- 
ations and  regulatory  agencies  to  protect  wetland 
areas,  is  the  incentive  for  this  work.  The  main 
issues  addressed  in  this  manual  include:  basic  infor- 
mation for  identifying  wetlands;  wetland  values, 
and  methods  used  for  values  assessment;  how  coal 
mining  can  affect  wetlands;  a  method  for  address- 
ing wetland  protection  needs  and  some  prevention 
and  mitigation  actions;  reclamation  alternatives,  in- 
cluding wetland  restoration  and  the  creation  of 
wetlands  as  alternative  ecosystems  on  mined  areas; 
and  general  legal  and  regulatory  information  con- 
cerning wetland  protection  and  surface  mining  of 
coal.  Information  was  gathered  through  a  search 
of  current  literature  and  by  contact  with  state  and 
federal  agencies,  some  coal  mining  operations,  and 
other  concerned  organizations.  A  detailed  listing  of 
places  to  go  for  more  information  is  included. 
W86-02471 


AQUATIC  RESOURCES  MANAGEMENT  OF 
THE  COLORADO  RIVER  ECOSYSTEM:  PRO- 
CEEDINGS OF  THE  1981  SYMPOSIUM  ON 
THE  AQUATIC  RESOURCES  MANAGEMENT 
OF  THE  COLORADO  RIVER  ECOSYSTEM, 
NOVEMBER  16-18,  1981,  LAS  VEGAS, 
NEVADA, 

Utah  Water  Research  Lab.,  Logan. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214815/ 
AS,  Price  codes:  A99  in  paper  copy,  E04  in  micro- 
fiche. Ann  Arbor  Science,  Ann  Arbor,  MI.  1983. 
697  p.  Edited  by  V.D.  Adams  and  V.A.  Lamarra. 
OWRTC-00176-T.  14-34-001-0518. 

Descriptors:  'Environmental  effects,  'Watershed 
management,  Reservoirs,  'Ecosystems,  Rivers, 
'Aquatic  habitats,  'Water  quality,  'Oil  shale,  *Sa- 


71 


Field  6— WATER  RESOURCES  PLANNING 

Group  6G — Ecologic  Impact  Of  Water  Development 


Unity,  Fish  management,  Economic  aspects,  Legal 
aspects,  Wildlife,  Aquatic  life,  Recreation,  Lakes, 
Water  rights,  'Colorado  River,  Mountain  water- 
sheds, Water  management,  Weather  modificaton, 
Cloud  seeding,  Nutrients,  Phosphorus,  Algae, 
Energy,   Lake   Powell,   Lake  Mead,   Arid   lands. 

The  symposim  addresses  the  problems  confronting 
managers  of  the  Colorado  River  system,  which  has 
been  called  the  most  regulated  river  system  in  the 
world.  Millions  of  people  in  7  relatively  arid  states 
and  Mexico  depend  on  this  water  resource  for 
irrigation,  municipal  and  industrial  water  supplies, 
energy  development,  fish  and  wildlife  activities, 
and  recreation.  Topics  included  in  the  symposium 
are  reservoirs  (operation,  effects  on  water  quality, 
nutrients),  main  streams  (effects  of  recreation  on 
the  ecosystem,  availability  of  phosphorus  to  algae, 
characterization  of  tributaries),  weather  modifica- 
tion by  cloud  seeding  in  the  watershed,  oil  shale 
development  (effect  on  ecosystems  and  water  qual- 
ity), salinity  (source,  fate,  and  control),  fisheries 
management,  and  economic  and  legal  aspects. 
W86-02484 


CONTROL  OF  ALGAL  DOMINANCE 
THROUGH  CHANGES  IN  ZOOPLANKTON 
GRAZING,  LAKE  WASHINGTON:  PHASE  II, 

Washington  Univ.,  Seattle.  School  of  Fisheries. 
H.  J.  Hartmann. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-215119/ 
AS,  Price  codes:  ACM  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  August  1984. 
53  ,  17  fig,  7  tab,  18  ref.  USGS  G876-08. 

Descriptors:  *Fish  behavior,  "Washington,  *Algae, 
•Zooplankton  grazing,  Selective  feeding,  Feeding 
morphology,  Zooplankton-phytoplankton  interac- 
tions, Phosphorus  recycling,  Phytoplankton  spe- 
cies succession,  Daphnia  pulicaria,  Diaptomus  ash- 
landi,  stephenodiscus  hantzschii,  ankistrodesmus 
sp.,  Oscillatoria  aghardii,  Lake  Washington,  Cla- 
derocerans,  Copepods,  Diatoms,  Blue-green  algae, 
Water  clarity. 

Food  gathering  and  selective  grazing  behavior  of 
the  calanoid  copepod  Diaptomus  ashlandi  and  the 
cladoceran  pulicaria  from  Lake  Washington  were 
compared  as  part  of  a  larger  study  that  examines 
the  grazing  and  phosphorus-recycling  roles  of  pe- 
lagic lacustrine  zooplankton  in  relation  to  phyto- 
plankton abundance  and  species  succession.  Pro- 
portionally mixed  double-isotope  (32P-33P)  labeled 
pairs  of  a  diatom  (stephanodiscus  hantzschii),  a 
green  alga  (ankistrodesmus  sp.)  and  a  filamentour 
blue-green  bacterium  (Oscillatoria  aghardii)  were 
fed  to  Diaptomus  copepodites  to  measure  clear- 
ance and  ingestion  rates  and  examine  selectivity 
behavior.  Both  grazers  preferred  Stephanodiscus 
over  Ankistrodesmus,  but  the  feeding  niches  were 
separated  along  boundaries  determined  by  totl 
algal  biomass  and  the  relative  abundance  of  each 
alga.  When  algal  density  was  great  (>1000  cells/ 
ml),  Diaptomus  selected  for  Stephanodiscus  to  a 
greater  extent  than  Daphnia.  With  lower  algal 
density  (<  1000  cells/ml),  or  when  Stephanodiscus 
were  relatively  common  (>60%  of  total  algal  bio- 
mass), Daphnia  selected  the  diatom  more  consist- 
ently than  Diaptomus.  Oscillatoria  strands  inter- 
fered with  the  feeding  of  small  neonate  Daphnia, 
but  not  with  larger  adult  Daphnia  or  Diaptomus. 
The  divergent  feeding  behavior  patterns  were  in- 
terpreted through  scanning  microscope  examina- 
tion of  the  animals'  feeding  morphologies. 
W86-02514 


STUDY  OF  THE  MECHANICS  OF  GROUND- 
WATER AQUIFER/ AQUITARD  EXPANSION 
CAUSED  BY  HEATING, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W86-02553 


DISTRIBUTION  OF  DENITRIFYING  AND 
SULFATE  REDUCING  BACTERIA  WITHIN  A 
RIPARIAN  ZONE  ALONG  A  MOUNTAIN 
STREAM, 

Wyoming  Univ.,  Laramie.  Coll.  of  Agriculture. 
Q.  D.  Skinner,  and  J.  C.  Adams. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-229748/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Wyoming, 
Water  Research  Center,  Laramie,  October  1984.  69 
p,  3  fig,  7  tab,  78  ref,  6  append.  USGS  G879-07. 

Descriptors:  'Wyoming,  'Soil  bacteria,  'Forest 
hydrology,  Bacteria,  Distribution  patterns,  Ripari- 
an vegetation,  Soil  environment,  'Nashfork  Hy- 
drological  Observatory,  'Medicine  Bow  National 
Forest,  'Telephone  Creek. 

The  presence  and  activity  of  denitrifying  bacteria, 
as  well  as  bacteria  capable  of  reducing  sulfate  in 
one  upland  and  five  riparian  soils  of  a  mountain 
watershed  in  Wyoming,  were  studied  during  the 
summer  and  fall  of  1983.  Research  was  conducted 
on  the  Nashfork  Hydrologic  Observatory  west  of 
Laramie,  Wyoming  within  the  Medicine  Bow  Na- 
tional Forest.  A  30  x  100  m  study  site  was  located 
along  Telephone  Creek  40  m  upstream  from  a 
stream  flow  gaging  station.  Bacteria  were  enumer- 
ated from  soil  samples  collected  along  transects 
placed  perpendicular  to  stream  flow  across  three 
plant  communities;  wet  meadow,  moist  meadow, 
and  upland.  Soil  samples  were  taken  from  5,  15, 
and  30  cm  below  the  soil  surface.  Six  sampling 
periods  were  utilized  to  develop  the  database, 
three  during  August  and  three  during  September. 
Soils  were  characterized  by  soil  water  content,  soil 
pH,  and  percent  organic  matter.  This  study  found 
that:  1)  Nitrous  oxide  production  was  higher  at  5 
cm  than  at  15  or  30  cm  for  the  soils  of  riparian 
habitat  in  a  high  mountain  watershed;  2)  Nitrous 
oxide  production  appeared  greater  in  soils  contain- 
ing more  organic  matter,  higher  water  contents, 
and  located  nearer  to  the  stream;  3)  Denitrifying, 
sulfate-reducing,  and  heterotropic  aerobic  bacteria 
appeared  more  abundant  at  5  to  15  than  at  30  cm 
depths,  and,  in  general,  increased  with  proximity 
to  stream  side;  and  4)  Organic  matter  content  and 
water  content  increased  with  decreasing  depth  and 
proximity  to  the  stream  edge.  The  greater  apparent 
abundance  and  activity  of  microorganisms  in  close 
proximity  to  the  edge  of  the  stream  indicates  that 
these  soils  could  be  of  importance  in  protecting 
and  regulating  nutrient  inputs  to  the  stream  from 
adjacent  lands. 
W86-02603 


COMPARISON  OF  HABITATS  NEAR  SPUR 
DIKES,  CONTINUOUS  REVETMENTS,  AND 
NATURAL  BANKS  FOR  LARVAL,  JUVENILE, 
AND  ADULT  FISHES  OF  THE  WILLAMETTE 
RIVER, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 
and  Wildlife. 

H.  W.  Li,  C.  B.  Schrenck,  and  R.  A.  Tubb. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-246783/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Water  Resources  Research  Institute  Publica- 
tion WRRI-95,  Corvallis,  September  1984.  15  p,  7 
tab,  18  ref.  USGS  G864-05.  14-08-0O01-G-864. 

Descriptors:  'Aquatic  habitats,  Habitats,  Riprap, 
'Bank  protection,  'Bank  stabilization,  Aquatic  life, 
•Stream  fisheries,  Fish,  Aquatic  ecosystems,  Allu- 
vial rivers,  Stream  banks,  Dikes,  Spur  dikes,  Re- 
vetments, 'Ecological  effects,  'Willamette  River, 
Oregon. 

Natural  banks,  because  they  are  diverse  in  struc- 
ture, afford  the  best  habitat  for  resident  fishes  of 
the  mid-Willamette  River.  Spur  dikes  contain  a 
diversity  of  habitats,  in  terms  of  velocities,  depths, 
and  cover,  that  is  unavailable  at  continuous  revet- 
ments. The  numbers  of  species  of  fishes  and  the 
densities  of  larval  and  juvenile  fishes  at  spur  dikes 
are  intermediate  between  those  at  natural  banks 
and  at  continuous  revetments.  The  numbers  of 
species  of  adult  fishes  found  were  similar  at  spur 
dikes  and  continuous  revetments.  Juvenile  chinook 
salmon  were  found  to  use  the  slack  water  between 
spur  dikes  during  early  spring  but  were  not  cap- 
tured near  continuous  revetments.  Wood  debris 
was  observed  to  accumulate  between  spur  dikes. 
As  more  debris  accumulates  and  riparian  vegeta- 
tion develops,  habitat  for  adult  fishes  should  im- 
prove, especially  during  the  winter.  Relationships 
between  habitat  variables  and  juvenile  fish  density 


changed  between  major  sampling  periods.  This  is 
due  to  changes  in  habitat  needs  during  fish  growth, 
but  also  reflects  that  physical  gradients  such  as 
temperature  and  velocities  became  less  severe  as 
time  passed.  Two  factors  were  consistent:  juvenile 
fishes  avoided  velocities  greater  than  11  cm/sec 
and  were  found  at  depths  not  greater  than  30  cm. 
W86-02672 


FISH  ABUNDANCE  UPSTREAM  FROM 
DWORSHAK  DAM  FOLLOWING  EXCLUSION 
OF  STEELHEAD  TROUT, 

Idaho  Univ.,  Moscow.  Dept.  of  Fish  and  Wildlife. 
C.  M.  Moffitt,  and  T.  C.  Bjornn. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249167/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  and  Energy  Resources  Re- 
search Institute,  Moscow,  Completion  Report, 
June,  1984.  54  p,  5  fig,  3  tab,  8  ref.  USGA  G839- 
04.  14-O8-OO01-G839. 

Descriptors:  'Idaho,  'Anadromous  fish,  'Trout, 
♦Dam  effects,  'Fish  barriers,  Fish  population,  Fish 
management,  Dworshak  Dam. 

Fish  abundance  was  determined  by  underwater 
fish  counts  in  selected  locations  on  twelve  tribu- 
tary streams  of  the  North  Fork  Clearwater  River, 
Idaho.  Fish  numbers,  species  composition  and  fish 
density  were  compared  to  results  from  previous 
studies  of  the  watershed  to  determine  what 
changes  have  occurred  in  the  fish  populations  fif- 
teen years  after  anadromous  fish  were  excluded 
from  the  watershed  by  the  construction  of  Dwor- 
shak Dam.  Rainbow  trout,  Salmo  gairdneri,  con- 
tinue to  be  the  most  abundant  species  in  most 
tributaries  of  the  North  Fork  Clearwater  River. 
Average  fish  densities  have  decreased  markedly 
since  the  elimination  of  anadromous  forms  of  rain- 
bow trout  (steelhead  trout).  Historically,  large 
numbers  of  juvenile  steelhead  trout  utilized  the 
habitat  in  the  tributaries  of  the  North  Fork  of  the 
Clearwater  River,  but  resident  forms  of  rainbow 
and  cutthroat  trout,  Salmo  clarki,  are  not  fully 
utilizing  this  space.  Further  studies  to  increase  the 
potential  for  fish  production  are  suggested,  includ- 
ing evaluation  of  introducing  adfluvial  or  later- 
maturing  stocks  of  rainbow  and  cutthroat  trout. 
W86-02695 


GROUND-WATER  CONDITIONS  IN  AND 
NEAR  THE  GILA  RTVER  INDIAN  RESERVA- 
TION, SOUTH-CENTRAL  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02804 


SALINITY  CHARACTERISTICS  AND  DISTRI- 
BUTION AND  EFFECTS  OF  ALTERNATIVE 
PLANS  FOR  FRESHWATER  WITHDRAWAL, 
LITTLE  MANATEE  RIVER  ESTUARY  AND 
ADJACENT  AREAS  OF  TAMPA  BAY,  FLORI- 
DA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2L. 
W86-02883 

7.  RESOURCES  DATA 


HARMONIC  ANALYSES  OF  STREAM  TEM- 
PERATURES IN  THE  UPPER  COLORADO 
RIVER  BASIN, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
T.  D.  Steele. 

Available  from:  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4290,  1985.  51  p,  9  fig,  10  tab,  20 
ref. 

Descriptors:  'Time  series  analysis,  'Water  temper- 
ature, Regional  analysis,  Stream  temperature, 
Upper  Colorado  River  Basin,  Harmonic  analysis, 
•Piceance  Basin,  'Colorado  River  Basin. 
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RESOURCES  DATA— Field  7 


irmonic  analyses  were  made  for  available  daily 
iter-temperature  records  for  36  measurement 
es  on  major  streams  in  the  Upper  Colorado 
ver  Basin  and  for  14  measurement  sites  on 
earns  in  the  Piceance  structural  basin.  Generally 
i  percent  of  the  station  years  analyzed),  more 
an  80  percent  of  the  annual  variability  of  tem- 
ratures  of  streams  in  the  Upper  Colorado  River 
isin  was  explained  by  the  simple-harmonic  func- 
in.  Significant  trends  were  determined  for  6  of 
e  26  site  records  having  8  years  or  more  record, 
most  cases,  these  trends  resulted  from  construc- 
>n  and  operation  of  upstream  surface-water  im- 
lundments  occurring  during  the  period  of  record, 
sgional  analysis  of  water-temperature  character- 
ics  at  the  14  streamflow  sites  in  the  Piceance 
ructural  basin  indicated  similarities  in  water-tem- 
:rature  characteristics  for  a  small  range  of  meas- 
ement-site  elevations.  Evaluation  of  information 
intent  of  the  daily  records  indicated  that  less- 
an-daily  measurement  intervals  should  be  consid- 
ed,  resulting  in  substantial  savings  in  measure- 
ent  and  data-processing  costs.  (USGS) 
'86-02917 

A.  Network  Design 

OST-EFFECnVENESS  OF  THE  STREAM- 
AGING  PROGRAM  IN  IOWA, 

eological  Survey,  Iowa  City,  IA.  Water  Re- 
lurces  Div. 

L.  Burmeister,  and  O.  G.  Lara, 
vailable  from  OFSS,  USGS,  Box  25425  Lake- 
>ood,  CO  80225.  USGS  Water-Resources  Investi- 
ations  Report  84-4171,  1984.  66  p,  11  fig,  3  tab,  22 
:f. 

>escriptors:  *Hydrologic  data  collections,  •Net- 
fork  design,  *Cost-benefit  analysis,  'Operating 
osts,  Optimization  alternative  planning,  Schedul- 
lg,  *Iowa. 

)ata  uses  and  funding  sources  were  identified  for 
le  122  surface-water  stations  (including  reservoir, 
ike,  stage  only,  and  miscellaneous  stations)  oper- 
ted  by  the  U.S.  Geological  Survey  in  Iowa.  There 
re  110  continuous  streamflow  stations  currently 
eing  operated  in  Iowa  with  an  annual  budget  of 
592,000.  The  average  standard  error  of  estimation 
i  continuous-streamflow  records  is  11.4  percent. 
Jnder  the  existing  budget,  it  was  shown  that  this 
iverall  degree  of  accuracy  at  the  110  continuous 
treamflow  stations  could  be  improved  to  10.5 
lercent  if  the  gaging  schedule  was  optimized.  A 
ainimum  budget  of  $543,000  is  required  to  operate 
he  present  stream-gaging  program  in  Iowa,  with 
in  average  standard  error  of  12.5  percent.  The 
naximum  budget  analyzed  was  $1,235,000,  which 
esulted  in  an  average  standard  error  of  4.2  per- 
«nt.  A  realistic  budget  of  $656,000  would  result  in 
i  standard  error  of  8.4  percent.  There  are  still  a 
ew  basins  with  drainage  areas  greater  than  200 
iquare  miles  that  have  no  continuous  streamflow 
lata.  Continuous  streamflow  stations  need  to  be 
stablished  in  these  basins  as  funds  become  avail- 
ible.  Data  simulated  by  using  the  flow-routing  and 
regression  methods  for  stations  in  six  river  basins 
io  not  meet  the  accuracy  required  for  their  data 
use.  (USGS) 
W86-02773 


COST-EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  NORTHEASTERN 
CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

S.  H.  Hoffard,  V.  F  Pearce,  G.  D.  Tasker,  and  H. 
W.  Doyle. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4127,  1984.  107  p,  13  fig,  39  tab, 
17  ref. 

Descriptors:  'Hydrologic  data,  Stream  gages, 
•Stream  discharge,  *Data  collections,  *  California, 
Program  analysis,  Uncertainty. 

Results  are  documented  of  a  study  of  the  cost 
effectiveness  of  the  stream-gaging  program  in 
northeastern   California.   Data   uses   and   funding 


sources  were  identified  for  the  127  continuous 
stream  gages  currently  being  operated  in  the  study 
area.  One  stream  gage  was  found  to  have  insuffi- 
cient data  use  to  warrant  cooperative  Federal 
funding.  Flow-routing  and  multiple-regression 
models  were  used  to  simulate  flows  at  selected 
gaging  stations.  The  models  may  be  sufficiently 
accurate  to  replace  two  of  the  stations.  The  aver- 
age standard  error  of  estimate  of  streamflow 
records  is  12.9  percent.  This  overall  level  of  accu- 
racy could  be  reduced  to  12.0  percent  using  com- 
puter-recommended service  routes  and  visit  fre- 
quencies. (USGS) 
W86-02774 


COST  EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY'S  STREAM-GAGING  PRO- 
GRAM IN  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

D.  M.  Mades,  and  K.  A.  Oberg. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4123.  107  p,  10  fig,  1 1  tab,  25  ref. 

Descriptors:  Error  analysis,  *Cost  effectiveness, 
•Networks,  Operating  policies,  *Optimization, 
•Stage-discharge  relations,  'Stream  gages, 
•Streamflow,  Operating  costs,  Rivers,  Statistics, 
Data  use,  •Illinois,  Kalman  Filter,  Streamflow 
routing. 

Data  uses  and  funding  sources  were  identified  for 
138  continuous-record  discharge-gaging  stations 
currently  (1983)  operated  as  part  of  the  stream- 
gaging  program  in  Illinois.  Streamflow  data  from 
five  of  those  stations  are  used  only  for  regional 
hydrology  studies.  Most  streamflow  data  are  used 
for  defining  regional  hydrology,  defining  rainfall- 
runoff  relations,  flood  forecasting,  regulating  navi- 
gation systems,  and  water-quality  sampling.  Based 
on  the  evaluations  of  data  use  and  of  alternative 
methods  for  determining  streamflow  in  place  of 
stream  gaging,  no  stations  in  the  1983  stream- 
gaging  program  should  be  deactivated.  The  cur- 
rent budget  (in  1983  dollars)  for  operating  the  138- 
station  program  is  $768,000  per  year.  The  average 
standard  error  of  instantaneous  discharge  for  the 
current  practice  for  visiting  the  gaging  stations  is 
36.5  percent.  Missing  stage  record  accounts  for 
one-third  of  the  36.5  percent  average  standard 
error.  (USGS) 
W86-02782 


PRESENT  AND  PROPOSED  GROUND-WATER 
LEVEL  PROGRAM  IN  MAINE, 

Geological    Survey,    Augusta,    ME.    Water    Re- 
sources Div. 
J.  T.  Adamik. 

Available  from:  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report,  84-4235,  1984.  37  p,  11  il,  6  tab,  17 
ref. 

Descriptors:  'Observation  wells,  'Network  design, 
Aquifers,  Groundwater,  Water-level  fluctuations, 
•Maine. 

A  statewide  observation-well  program  was  de- 
signed for  Maine.  Three  networks  were  designed 
to  provide  reliable  data  to  describe  the  effects  of 
natural  and  manmade  stress  on  water  levels  in  the 
State.  They  are  a  climatic-effects  network,  a  ter- 
rain-effects network,  and  a  local-effects  network. 
Review  of  the  32  observation  wells  in  the  current 
program  showed  that  only  17  wells  should  be 
retained.  Each  of  these  wells  was  assigned  to  one 
of  the  three  types  of  networks.  Fourteen  wells 
were  deactivated  because  of  reliability  problems 
and  one  was  deactivated  because  it  provided  re- 
dundant data.  The  installation  of  seven  additional 
wells  in  climatic-effects  network  is  the  highest 
priority  of  the  proposed  program.  The  next  priori- 
ty is  to  install  22  additional  wells  in  the  terrain- 
effects  network.  Implementation  of  local-effects 
network  sites  will  be  responsive  to  increases  in 
ground-water  usage  and  the  data  needs  of  water- 
resources  managers.  (USGS) 
W86-02788 
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Network  Design— Group  7A 

COST-EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 

G.  B.  Engel,  K.  L.  Wahl,  and  J.  A.  Boohar. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4098,  1984.  76  p,  5  fig,  7  tab,  21 
ref. 

Descriptors:  *Surface  water,  *Streamflow, 
•Gaging  stations,  *Cost  analysis,  Discharge  meas- 
urements, *Nebraska,  •Cost  effectiveness. 

This  report  documents  the  results  of  a  study  of  the 
cost-effectiveness  of  the  streamflow  information 
program  in  Nebraska.  Presently,  145  continuous 
surface-water  stations  are  operated  in  Nebraska  on 
a  budget  of  $908,500.  Data  uses  and  funding 
sources  are  identified  for  each  of  the  145  stations. 
Data  from  most  stations  have  multiple  uses.  All 
stations  have  sufficient  justification  for  continu- 
ation, but  two  stations  primarily  are  used  in  short- 
term  research  studies;  their  continued  operation 
needs  to  be  evaluated  when  the  research  studies 
end.  The  present  measurement  frequency  produces 
an  average  standard  error  for  instantaneous  dis- 
charges of  about  12  percent,  including  periods 
when  stage  data  are  missing.  Altering  the  travel 
routes  and  the  measurement  frequency  will  allow  a 
reduction  in  standard  error  of  about  1  percent  with 
the  present  budget.  Standard  error  could  be  re- 
duced to  about  8  percent  if  lost  record  could  be 
eliminated.  A  minimum  budget  of  $822,000  is  re- 
quired to  operate  the  present  network,  but  oper- 
ations at  that  funding  level  would  result  in  an 
increase  in  standard  error  to  about  16  percent.  The 
maximum  budget  analyzed  was  $1,363,000,  which 
would  result  in  an  average  standard  error  of  6 
percent.  (USGS) 
W86-02885 


GEOHYDROLOGY  AND  GROUND-WATER 
QUALITY  MONITORING  NETWORK  FOR 
THE  LOWER  MOJAVE  RIVER  VALLEY, 
CALIFORNIA, 

Geological  Survey,  Santee,  CA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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DESIGN  OF  A  GROUND-WATER  QUALITY 
MONITORING  NETWORK  FOR  THE  SALI- 
NAS RIVER  DRAINAGE  BASFN,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

P.  Showalter,  J.  P.  Akers,  and  L.  A.  Swain. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225  USGS  Water-Resources  Investi- 
gations Report  83-4049,  1984.  73  p,  10  fig,  5  pi,  10 
tab,  21  ref. 

Descriptors:  'Groundwater  hydrology,  *Alluvial 
aquifer,  *  Surface-ground  water  relations,  Water 
quality,  *Network  design,  Monitoring,  Geohydro- 
logic  units,  'California,  Salinas  River  basin,  Paso 
Robles  Basin,  Monterey  County,  San  Luis  Obispo 
County. 

A  regional  ground-water  quality  monitoring  net- 
work for  the  entire  Salinas  River  drainage  basin 
was  designed  to  meet  the  needs  of  the  California 
State  Water  Resources  Control  Board.  The  project 
included  phase  1 -identifying  monitoring  networks 
that  exist  in  the  region;  phase  2~collecting  infor- 
mation about  the  wells  in  each  network;  and  phase 
3~studying  the  factors-such  as  geology,  land  use, 
hydrology,  and  geohydrology-that  influence  the 
ground-water  quality,  and  designing  a  regional  net- 
work. This  report  is  the  major  product  of  phase  3. 
Based  on  the  authors'  understanding  of  the  ground- 
water-quality  monitoring  system  and  input  from 
local  offices,  an  ideal  network  was  designed.  The 
proposed  network  includes  317  wells  and  8  stream- 
gaging  stations.  Because  limited  funds  are  available 
to  implement  the  monitoring  network,  the  pro- 
posed network  is  designed  to  correspond  to  the 
ideal  network  insofar  as  practicable,  and  is  com- 
posed mainly  of  214  wells  that  are  already  being 
monitored  by  a  local  agency.  In  areas  where  net- 


Field  7— RESOURCES  DATA 


Group  7A — Network  Design 

work  wells  are  not  available,  arrangements  will  be 
made  to  add  wells  to  local  networks.  The  data 
collected  by  this  network  will  be  used  to  assess  the 
ground-water  quality  of  the  entire  Salinas  River 
drainage  basin.  After  2  years  of  data  are  collected, 
the  network  will  be  evaluated  to  test  whether  it  is 
meeting  the  network  objectives.  Subsequent  net- 
work evaluations  will  be  done  very  5  years. 
(USGS) 
W86-02909 
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MEASUREMENT  OF  LOW  FLOW  VELOCI- 
TIES  FOR  SHALLOW   BODIES  OF  WATER, 

Vermont  Univ.,   Burlington.   Dept.   of  Civil  and 
Mechanical  Engineering. 
J.  P.  Laible,  and  A.  Booth. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214559/ 
AS,  Price  codes:  ACM  in  paper  copy,  A01  in  micro- 
fiche. Vermont  Water  Resources  Research  Center 
Completion  Report,  Burlington,  December,  1984. 
60  p,  6  fig,  20  ref,  append.  USGS  G873-06. 

Descriptors:  Lakes,  Shallow  lakes,  Currents,  'Cur- 
rent measurement,  'Velocity  measurement,  *Flow 
meters. 

The  development  of  a  low  cost,  low  velocity  (0-15 
cm/sec)  current  meter  is  described.  Several  low 
velocity  current  measurement  techniques  are  also 
surveyed.  The  developed  current  meter  uses  a 
thermistor,  operating  in  a  low  overheat  quais-con- 
stant  current  mode,  as  the  flow  sensor.  Velocity  is 
determined  by  measuring  the  thermistor  bead  tem- 
perature by  measuring  the  time  to  charge  a  capaci- 
tor through  the  thermistor  between  two  known 
voltage  levels.  The  useable  velocity  range  was 
found  to  be  0-5  cm/sec  making  the  probe  useful  for 
near  bottom  sampling  but  not  for  open  flow  situa- 
tions. The  limited  velocity  range  can  be  avoided 
by  converting  the  probe  to  a  constant  temperature 
mode  using  a  microprocessor  for  positive  control. 
Work  on  this  technique  is  proceeding.  Current 
direction  is  measured  with  a  commercially  avail- 
able optically  coupled  direction  head.  The  devel- 
oped current  meter  is  very  low  in  cost,  has  a  low 
power  requirement  and  is  suitable  for  remote  oper- 
ation. 
W86-02459 


USE  OF  INDUCED  FLUORESCENCE  MEAS- 
UREMENTS TO  ASSESS  ALUMINUM-OR- 
GANIC INTERACTIONS  IN  ACIDIFIED 
LAKES, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 
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DEVELOPMENT  OF  A  PRIMER  ON  WELL 
WATER  SAMPLING  FOR  VOLATILE  ORGAN- 
IC SUBSTANCES, 

Arizona  Water  Resources  Research  Center, 
Tucson. 

P.  W.  Holden,  L.  G.  Wilson,  and  J.  M.  Dworkin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-230043/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Arizona, 
Water  Resources  Research  Center,  Tucson,  Sept 
1984,   8  p,   plus  44  p,   append.   USGS  G828-24. 

Descriptors:  *Arizona,  'Sampling,  *Water  wells, 
Pumps,  Groundwater  pollution,  Volatile  organic 
compounds. 

A  primer  was  written  as  a  guide  for  establishing 
and  implementing  a  program  for  sampling  volatile 
organic  compounds  (VOC's)  in  drinking  water 
wells.  In  addition  to  providing  a  simple  review  of 
the  principles  of  ground-water  movement  and 
water  well  construction,  the  document  summarizes 
the  principal  sources  of  VOC's  in  ground  water 
and  describes  the  importance  of  sampling  water 
wells  to  detect  the  presence  of  health  threatening 
chemicals.  The  document  outlines  approaches  for 
developing  a  sampling  protocol,  including  sam- 


pling frequency,  sampling  sites,  preparation  for 
field  sampling,  purging  prior  to  sampling,  sampling 
point  location,  sample  collection,  sample  preserva- 
tion and  transportation,  and  documentation.  Inas- 
much as  the  results  of  the  sampling  effort  may  lead 
to  litigation,  chain  of  custody  procedures  are  dis- 
cussed together  with  methods  for  selecting  an  ana- 
lytical laboratory.  Finally,  recommendations  for 
interpreting  and  managing  the  data  are  outlined. 
The  primer  will  be  useful  reference  to  public 
health  agencies  interested  in  establishing  sampling 
programs  and  to  field  workers  responsible  for  data 
collection.  The  primer  is  included  as  a  separate 
appendix  in  the  report. 
W86-02612 


MEASUREMENT  OF  DISCHARGE  USING 
TRACERS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

F.  A.  Kilpatrick,  and  E.  D.  Cobb. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.   USGS  Techniques  of  Water- 
Resources  Investigations  Book  3,  Chapter  A- 16 
1984.  104  p,  28  fig,  6  tab,  19  ref. 

Descriptors:  'Discharge  measurement,  Dilution, 
•Tracers,  *Dye  releases,  Fluorometry,  Mixing, 
Background  levels,  Unsteady  flow,  Water  sam- 
pling, *Dilution  gaging,  Dispersion,  Constant  in- 
jection, Slug  injections,  Measurements  beneath  ice, 
Measurements  in  pipes. 

The  development  of  fluorescent  dyes  and  fluoro- 
meters  which  can  measure  these  dyes  at  very  low 
concentrations  has  made  dye-dilution  methods 
practical  for  measuring  discharge.  These  methods 
are  particularly  useful  for  determining  discharge 
under  flow  conditions  which  are  unfavorable  for 
making  current-meter  measurements.  This  manual 
describes  the  slug  injection  and  constant-rate  injec- 
tion methods  of  performing  tracer-dilution  meas- 
urements. Emphasis  is  on  the  use  of  fluorescent 
dyes  as  tracers  and  the  equipment,  field  methods, 
and  laboratory  procedures  for  performing  such 
measurements.  Measurements  in  streams,  canals, 
pipes,  and  under  ice  are  discussed.  Tracer-velocity 
measurement  of  flow  in  pipes  and  other  man-made 
structures  having  known  geometries  are  also  dis- 
cussed. (USGS) 
W86-02776 


GROUND- WATER  LEVELS  IN  OBSERVATION 
WELLS  IN  OKLAHOMA,  1982-83  CLIMATIC 
YEARS, 

Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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INERTIAL  INSTRUMENT  SYSTEM  FOR 
AERIAL  SURVEYING, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

R.  H.  Brown,  C.  E.  Mongan,  W.  H.  Chapman,  W. 
F.  Hanna,  and  J.  W.  Hursh. 

Available  from:  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-184, 
1985.  196  p,  49  fig,  7  tab,  28  ref. 

Descriptors:  'Surveying  instruments,  Data  collec- 
tions, Terrain  data,  Topography,  *Aerial  profiling 
of  terrain,  *Aerial  surveying,  *Inertial  navigation, 
•Laser  profiler. 

An  inertia]  guidance  system  for  aerial  surveying 
has  been  developed  under  contract  to  the  U.S. 
Geological  Survey.  This  prototype  system,  known 
as  the  aerial  profiling  of  terrain  (APT)  system,  is 
designed  to  determine  continuously  the  positions 
of  points  along  an  aircraft  flight  path,  or  the  under- 
lying terrain  profile,  to  an  accuracy  of  -I-  or  -  0.5  ft 
(15  cm)  vertically  and  +  or  -  2  ft  (61  cm)  horizon- 
tally. The  system's  objective  thus  is  to  accomplish, 
from  a  fixed-wing  aircraft,  what  would  traditional- 
ly be  accomplished  from  ground-based  topograph- 
ic surveys  combined  with  aerial  photography  and 
photogrammetry.  The  two-part  strategy  for  meas- 
uring the  terrain  profile  entails:  (1)  use  of  an  iner- 
tial  navigator  for  continuous  determination  of  the 


three-coordinate  position  of  the  aircraft,  and  (2) 
use  of  an  eye-safe  pulsed  laser  profiler  for  continu- 
ous measurement  of  the  vertical  distance  from 
aircraft  to  land  surface,  so  that  the  desired  terrain 
profile  can  then  be  directly  computed.  The  APT 
system,  installed  in  a  DeHavilland  Twin  Otter 
aircraft,  is  typically  flown  at  a  speed  of  1 1 5  mph 
(105  knots)  at  an  altitude  of  2,000  ft  (610  m)  above 
the  terrain.  Performance-evaluation  flights  have 
shown  that  the  vertical  and  horizontal  accuracy 
specifications  are  met.  (USGS) 
W86-02790 


GROUND-WATER    LEVELS    IN    ARKANSAS, 
SPRING  1985, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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WATER  RESOURCES  DIVISION  WATER 
LEVEL  RECORDER  RENTAL  PROGRAM  - 
HISTORY  AND  OPERATION, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

S.  R.  Jeffers,  and  C.  R.  Wagner. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  OFR 
84-735,  1984.  27  p,  4  fig,  3  tab. 

Descriptors:  *Instruments,  •Equipment,  *Water 
level  recorder,  Cost  analysis,  Optimization,  Rent, 
Management  planning. 

The  U.S.  Geological  Survey  introduced  a  new 
water  level  recorder  in  the  early  1960's  to  auto- 
mate computation  of  streamflow  records.  At  the 
same  time  it  developed  a  rental  program  as  a 
means  of  providing  the  recorders  to  field  offices. 
This  report  documents  the  experience  gained  over 
the  past  20  years  and  offers  suggestions  for  oper- 
ation of  a  rental  program  in  the  future,  as  we 
prepare  to  introduce  a  third  generation  of  water 
level  recorders.  (USGS) 
W86-02819 


COMPILATION  OF  SELECTED  HYDROLOG- 
IC  DATA  FROM  THE  MX  MISSH.E-SITING 
INVESTIGATION,  EAST-CENTRAL  NEVADA 
AND  WESTERN  UTAH, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02903 
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USE  OF  MICROCOMPUTERS  TO  AID 
WASTEWATER  TREATMENT  PLANT  OPER- 
ATIONS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W86-02444 


WATER  RESOURCES  DATA  FOR  CALIFOR- 
NIA, WATER  YEAR  1983,  VOLUME  4.  NORTH- 
ERN CALIFORNIA  VALLEY  BASINS  AND 
THE  GREAT  BASIN  FROM  HONEY  LAKE 
BASIN  TO  OREGON  STATE  LINE, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02771 


WATER  RESOURCES  DATA  FOR  CALIFOR- 
NIA, 1983,  VOLUME  3.  SOUTHERN  CENTRAL 
VALLEY  BASINS  AND  THE  GREAT  BASIN 
FROM  WALKER  RIVER  TO  TRUCKEE  RIVER, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02772 
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COST-EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  IOWA, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
sources Di  v. 

For  primary  bibliographic  entry  see  Field  7A. 
W86-02773 

COST-EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  NORTHEASTERN 
CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W86-02774 


WATER-DATA  PROGRAM  OF  THE  U.S.  GEO- 
LOGICAL SURVEY  IN  KANSAS,  FISCAL 
YEAR  1983, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

R.  K.  Livingston,  and  K.  D.  Medina. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4306,  1984.  44  p,  1 1  fig,  4  tab,  22 
ref. 

Descriptors:  *Data  collections,  Quality  control, 
•Network  design,  Hydrologic  data,  Data  program, 
•Kansas. 

The  U.S.  Geological  Survey  is  the  principal  Feder- 
al agency  responsible  for  the  collection  of  hydro- 
logic  data  needed  for  the  planning,  development, 
use,  and  management  of  the  water  resources  in 
Kansas.  Hydrologic-data  collection  by  the  U.S. 
Geological  Survey  in  Kansas  began  in  1895.  The 
fiscal-year  1983  water-data  program,  operated  in 
cooperation  with  several  Federal,  State,  and  local 
agencies,  included  270  stations  for  collection  of 
river,  lake,  and  reservoir  data,  1,940  wells  for 
collection  of  ground-water  data;  53  sampling  sta- 
tions and  215  wells  for  collection  of  water-quality 
data.  This  report  provides  a  detailed  description  of 
the  water-data  program,  including  coordination 
and  funding,  data-collection  activities,  quality-as- 
surance plans,  availability  of  data,  network  design, 
and  future  needs  for  water  data.  (USGS) 
W86-02778 


COST  EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY'S  STREAM-GAGING  PRO- 
GRAM IN  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W86-02782 


the  White  River  Formation  of  Oligocene  age,  the 
Arikaree  Formation  of  early  Miocene  age,  the 
Ogallala  Formation  of  late  Miocene  age,  and  allu- 
vial deposits  of  Quaternary  age.  The  altitude  of  the 
potentiometric  surface  declines  from  about  7,100 
feet  in  southwestern  Laramie  County  to  about 
4,100  feet  in  eastern  Goshen  County.  Typically, 
the  slope  is  between  20  and  30  feet  per  mile;  the 
general  direction  of  flow  is  eastward.  (USGS) 
W86-02795 

MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  NEW  MEXICO, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div.  . 
For  primary  bibliographic  entry  see  Field  5B. 
W86-02799 

MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  OREGON, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-02800 

MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
PROVINCE,  NEVADA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-02801 


MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  UTAH, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-02802 


GENERALIZED  CONFIGURATION  OF  THE 
BASE  OF  THE  HIGH  PLAINS  AQUIFER  IN 
KANSAS, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02791 

GENERALIZED  POTENTIOMETRIC-SUR- 

FACE  MAP  OF  THE  HIGH  PLAINS  AQUIFER 
IN  WYOMING,  1981, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

C.  Avery,  and  R.  A.  Pettijohn. 
Available  from:  OFSS,  USGS  box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  (map)  84-4033,  1984.  1  pi.  1  fig,  11 
ref. 

Descriptors:  *Groundwater,  *Water  level, 
Aquifers,  Maps,  *Wyoming,  *High  Plains  aquifer, 
•Potentiometric  contours. 

A  potentiometric-surface  map  shows  the  general 
configuration  of  the  water  surface  for  the  High 
Plains  Aquifer,  which  is  composed  of  Oligocene 
age  and  younger  rocks  in  southeastern  Wyoming. 
The  potentiometric  contours  are  shown  at  100-foot 
intervals  on  a  map  at  a  scale  of  1:250,000.  The 
High  Plains  Aquifer  in  Wyoming  underlies  an  area 
of  8,190  square  miles  and  geologically  consists  of 


MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  ARIZONA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-02803 

MAP  SHOWING  OUTCROPS  OF  GRANITIC 
ROCKS  AND  SILICIC  SHALLOW-INTRUSrVE 
ROCKS,  BASIN  AND  RANGE  PROVINCE, 
SOUTHERN  CALIFORNIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W86-02805 


MAP  SHOWING  OUTCROPS  OF  ASH-FLOW 
TUFFS,  BASIN  RANGE  PROVINCE  AND  VI- 
CINITY, TRANS-PECOS  TEXAS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W86-02806 


U.S.  GEOLOGICAL  SURVEY  URBAN-STORM- 
WATER  DATA  BASE  FOR  22  METROPOLI- 
TAN AREAS  THROUGHOUT  THE  UNITED 
STATES, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W86-02808 


HYDROLOGIC    DATA    FOR    AQUIFERS    IN 
PHILADELPHIA,  PENNSYLVANIA, 


Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

G  N.  Paulachok,  C.  R.  Wood,  and  L.  J.  Norton. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  83-149, 
1984.  104  p,  5  fig,  7  tab,  8  ref. 

Descriptors:  "Hydrologic  data,  *Well  data,  Water 
quality,  Water  level  fluctuations,  *Data  collec- 
tions, *Aquifers,  "Philadelphia,  "Pennsylvania, 
Geophysical  Log  Index. 

Selected  data  on  the  ground-water  resources  of 
Philadelphia,  Pennsylvania  are  presented  in  this 
report.  Information  including  water  levels  and  data 
for  aquifers  is  tabulated  for  828  wells  and  3  sumps. 
Chemical  analyses  are  given  for  1,469  water  sam- 
ples obtained  from  207  sites,  including  105  analysis 
for  trace  elements  and  70  analyses  for  volatile 
organic  compounds.  An  index  of  geophysical  logs 
including  gamma  ray,  neutron,  caliper,  fluid  con- 
ductivity, fluid  velocity,  single-podint  resistance, 
spontaneous  potential,  and  temperature  determina- 
tions made  in  51  wells  is  also  presented.  Data- 
collection  points  are  shown  on  a  1:50,000  scale 
location  map.  (USGS) 
W86-02815 

PARTIAL  COMPILATION  AND  REVISION  OF 
BASIC  DATA  IN  THE  WATEQ  PROGRAMS, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-02816 


WATER-RESOURCES  REPORTS  PREPARED 
BY  OR  IN  COOPERATION  WITH  THE  U.S. 
GEOLOGICAL  SURVEY,   KANSAS,   1886-1983, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  IOC. 
W86-02818 


SEDIMENT  DATA  FOR  GEORGIA  STREAMS, 
WATER  YEARS  1958-82, 

Geological   Survey,   Doraville,   GA.   Water   Re- 
sources Div. 
H.  A.  Perlman. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-722, 
1985.  101  p,  1  fig,  4  tab,  10  ref. 

Descriptors:  "Sediment  data,  "Sediment  concentra- 
tion, "Bed  sediment,  "Particle  size,  Sediment  trans- 
port, Stream  discharge,  "Data  collection,  "Geor- 
gia. 

Sediment  data  have  been  collected  regularly  in 
Georgia  by  the  U.S.  Geological  Survey  since  1957. 
The  data  were  collected  in  cooperation  with  a 
number  of  State  and  Federal  agencies.  The  fre- 
quency of  data  collection  varied  and  several  sam- 
pling methodologies  were  used.  This  report  pre- 
sents suspended-sediment-concentration  data  for 
179  sites,  suspended-sediment  particle-size  for  16 
sites,  and  bed-material  particle-size  data  for  19  sites 
collected  from  October  1957  to  September  1982. 
(USGS) 
W86-02821 

GENERALIZED  POTENTIOMETRIC  SUR- 
FACE OF  AQUIFERS  OF  PLEISTOCENE  AGE, 
SOUTHERN  LOUISIANA,  1980, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

A.  Martin,  and  C.  D.  Whiteman. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4331,  1985.  1  sheet  (map),  1  fig, 
1  tab,  12  ref. 

Descriptors:  "Water  levels,  Aquifers,  "Aquifer  sys- 
tems, "Water  table,  "Artesian  aquifers,  "Louisiana, 
Pleistocene  age,  Tertiary  age,  "West  Gulf  Coastal 
Plain,  "RASA,  "Maps. 

A  map  of  potentiometric  surface  defines  general- 
ized  water    levels   for    1980   in    the    Pleistocene 
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aquifers  of  southern  Louisiana.  The  map  was  pre- 
pared as  part  of  the  Western  Gulf  Coast  Regional 
Aquifer-System  Analysis  study.  The  Pleistocene 
deposits  in  southern  Louisiana  consist  of  alternat- 
ing beds  of  sand,  gravel,  silt,  and  clay  deposited 
under  fluvial,  deltaic,  and  near-short  marine  condi- 
tions. The  aquifers  are  mainly  under  artesian  condi- 
tions and  the  regional  flow  direction  is  primarily 
southward.  Areally  definable  cones  of  depression 
result  from  heavy  pumpage  in  the  Baton  Rouge, 
Lake  Charles,  and  New  Orleans  metropolitan  areas 
and  in  the  rice  irrigation  area  of  southwestern 
Louisiana.  Where  water  levels  differ  vertically 
within  the  aquifer,  the  lowest  water  levels  in  the 
vertical  section  were  used  because  these  levels 
represented  the  thickest  and  most  heavily  pumped 
unit  in  the  aquifer.  The  map  represents  regional 
water  levels  in  the  Pleistocene  aquifers,  and  is  not 
intended  to  show  localized  variations  near  pump- 
ing centers.  (USGS) 
W86-02835 


APPRAISAL  OF  THE  WATER  RESOURCES  OF 
THE  EASTERN  PART  OF  THE  TULARE  AQUI- 
FER, BEADLE,  HAND,  AND  SPINK  COUN- 
TIES, SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02836 


SELECTED  CLIMATOLOGICAL  AND  HYDRO- 
LOGIC  DATA,  RATON  BASIN,  HUERFANO 
AND  LAS  ANIMAS  COUNTIES,  COLORADO, 
AND  COLFAX  COUNTY,  NEW  MEXICO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02839 


GROUND  WATER  IN  UTAH'S  RAPIDLY 
GROWING  WASATCH  FRONT  AREA--THE 
CHALLENGE  AND  THE  CHOICES, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02843 


GROUND-WATER  RESOURCES  OF  NORTH- 
ERN UTAH  VALLEY,  UTAH, 

Geological   Survey,  Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-02844 


GROUND    WATER    HYDROLOGY    OF    THE 
ELIZABETHTOWN  AREA,  KENTUCKY, 

Geological   Survey,    Louisville,    KY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02845 


REGIONAL  AQUD7ER-SYSTEM  ANALYSIS  OF 
THE  HIGH  PLAINS  AQUIFER  IN  PARTS  OF 
COLORADO,  KANSAS,  NEBRASKA,  NEW 
MEXICO,  OKLAHOMA,  SOUTH  DAKOTA, 
TEXAS,  AND  WYOMING--GEOHYDROLOGY, 
Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02850 


PERCENTAGE  CHANGE  IN  SATURATED 
THICKNESS  OF  THE  HIGH  PLAINS  AQUI- 
FER, WEST-CENTRAL  KANSAS,  1950  TO  AV- 
ERAGE 1982-84, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

M.  E.  Pabst,  and  B.  J.  Dague. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4357,  1984.  1  p  (map),  1  fig,  1 1 
ref. 

Descriptors:  'Approximation  method,  'Hydrolog- 
ic  data.  Maps,  'Hydrologic  maps,  *Water  levels, 
Water  yield,  Aquifers,  Kriging,  'Kansas. 


Water-level  altitudes  at  the  center  of  each  1- 
square-mile  section  (1,859  values)  in  Western 
Kansas  Groundwater  Management  District  No.  1 
were  interpolated  from  292  measured  water  levels 
using  a  statistical  technique  referred  to  as  kriging. 
The  kriging  technique  involves  the  use  of  a  series 
of  computer  programs  that  convert  selected  geo- 
hydrologic  data  into  map  form.  A  map  that  illus- 
trates the  percentage  change  in  saturated  thickness 
of  the  High  Plains  aquifer  from  1950  to  average 
1982-84  in  west-central  Kansas  was  constructed  by 
comparing  kriged  water-table  altitudes  (based  on 
average  1982-84  data)  with  estimated  1950  water- 
table  altitudes  and  bedrock-surface  altitudes. 
(USGS) 
W86-02855 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  KANSAS- 
FISCAL  YEARS  1983  AND  1984, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02865 


STATISTICAL  SUMMARY  OF  DAILY  VALUES 

DATA    AND    TREND    ANALYSIS    OF    DIS- 

SOLVED-OXYGEN     DATA     AT     NATIONAL 

STREAM  QUALITY  ACCOUNTING  NETWORK 

(NASQAN)  STATIONS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-02873 


INTERPOLATING  WATER-TABLE  ALTI- 
TUDES IN  WEST-CENTRAL  KANSAS  USING 
KRIGING  TECHNIQUES, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02880 


SUMMARY  OF  WATER  RESOURCES  DEVEL- 
OPMENT AND  HYDROLOGIC  DATA  OF 
SAIPAN,  MARIANA  ISLANDS, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02887 


MAPS  SHOWING  GROUND-WATER  UNITS 
AND  WITHDRAWAL,  BASIN  AND  RANGE 
PROVINCE,  NEW  MEXICO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

B.  T.  Brady,  M.  S.  Bedinger,  and  D.  L.  Hart. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 18-A,  1984.  6  p,  1  pi,  3  fig,  36 
ref. 

Descriptors:  Groundwater,  'Groundwater  move- 
ment, Selected  withdrawal,  Hydrogeology,  Water 
use,  'Basin  and  Range  province,  'New  Mexico, 
'Maps. 

This  map  report  is  part  of  a  U.S.  Geological 
Survey  project  to  characterize  the  geology  and 
hydrology  of  the  Basin  and  Range  province.  The 
report  consists  of  two  maps  describing  selected 
hydrologic  information  of  the  New  Mexico  part  of 
the  Basin  and  Range  province.  The  first  map,  at  a 
scale  of  1:500,000,  divides  the  area  into  ground- 
water units,  which  approximate  ground-water 
drainage.  In  addition  to  ground-water  units,  the 
map  shows  consolidated-rock  areas,  basin  fill,  gen- 
eralized ground-water  flow  directions,  and  man- 
induced  and  natural-discharge  areas.  A  second  map 
at  a  scale  of  1:1,000,000  shows  areas  and  quantity 
of  groundwater  withdrawal.  (USGS) 
W86-02889 


MAPS  SHOWING  GROUND-WATER  UNITS 
AND  NUMBER  OF  LARGE-CAPACITY 
WELLS,  BASIN  AND  RANGE  PROVINCE, 
OREGON, 


Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  E.  Reed,  M.  S.  Bedinger,  J.  B.  Gonthier,  and  W. 
D.  McFarland. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4120-A,  1984.  4  p,  3  fig,  1  pi,  15 
ref. 

Descriptors:  'Groundwater,  Groundwater  move- 
ment, Groundwater  data,  'Maps,  Selected  with- 
drawal, 'Basin  and  Range  province,  'Oregon. 

This  map  report  is  part  of  a  U.S.  Geological 
Survey  project  to  characterize  the  geology  and 
hydrology  of  the  Basin  and  Range  province.  The 
report  consists  of  two  maps  describing  hydrologic 
properties  of  the  Oregon  part  of  the  Basin  and 
Range  province.  The  first  map,  at  a  scale  of 
1:500,000,  divides  the  area  into  ground-water  units, 
which  approximate  ground-water  drainage.  In  ad- 
dition to  ground-water  units,  the  map  shows  con- 
solidated-rock areas,  basin  fill,  generalized  ground- 
water flow  directions,  and  natural-discharge  areas. 
A  second  map  at  a  scale  of  1:1,000,000  shows 
quantity  of  ground-water  withdrawal.  (USGS) 
W86-02890 


MAPS  SHOWING  GROUND-WATER  LEVELS, 
SPRINGS,  AND  DEPTH  TO  GROUND  WATER, 
BASIN   AND   RANGE   PROVINCE,  OREGON, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  E.  Reed,  M.  S.  Bedinger,  J.  B.  Gonthier,  W.  H. 
Langer,  and  W.  D.  McFarland. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4120-B,  1984.  5  p,  3  fig,  1  pi,  15 
ref. 

Descriptors:  'Groundwater  levels,  Springs,  'Maps, 
Groundwater  data,  'Basin  and  Range  province, 
'Oregon. 

This  map  report  is  part  of  a  U.S.  Geological 
Survey  project  to  characterize  the  geology  and 
hydrology  of  the  Basin  and  Range  province.  The 
report  consists  of  two  maps  describing  hydrologic 
properties  of  the  Oregon  part  of  the  Basin  and 
Range  province.  The  first  map,  at  a  scale  of 
1:500,000  shows  the  approximate  altitude  of  the 
water  table,  and  the  location,  temperature,  and 
flow  of  large  springs.  The  altitude  of  the  water 
table  is  shown  by  contours  where  sufficient  data 
exists;  otherwise  it  is  shown  by  data  points.  Springs 
with  flows  of  10  gallons  per  minute  or  more  have 
been  mapped.  A  second  map  at  a  scale  of 
1:1,000,000  shows  the  depth  to  ground  water  and 
areas  of  basin  fill  or  consolidated  rocks.  In  areas 
where  the  depth  to  water  is  less  than  500  feet,  the 
depth  is  shown  by  lines  of  equal  depth  to  water  or 
data  points  where  data  are  insufficient  to  draw 
lines.  Areas  where  the  depth  to  the  water  table  is 
generally  greater  than  500  feet  are  shown  as 
shaded  areas.  (USGS) 
W86-02891 


MAPS  SHOWING  OUTCROPS  OF  BASALTIC 
ROCKS  OF  EARLY  QUARTERNARY  AND 
TERTIARY  AGES,  BASIN  AND  RANGE  PROV- 
INCE, NEVADA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

K.  Roggensack,  and  K.  A.  Sargent. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 19-F,  1984.  20  p,  3  fig,  113  ref. 

Descriptors:  'Basaltic  rocks,  Aquifers,  Geology, 
Hydrogeology,  'Basin  and  Range  province, 
•Nevada,  'Maps. 

Outcrops  of  basaltic  rocks  in  Nevada  have  been 
delineated  as  part  of  a  study  by  the  U.S.  Geologi- 
cal Survey  of  the  Basin  and  Range  province  of  the 
western  United  States.  The  sources  of  data,  litho- 
logic  character,  thickness,  and  distribution  of  basal- 
tic units,  ranging  in  age  from  early  Quarternary  to 
Tertiary,  are  described.  (USGS) 
W86-02892 
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HYDROGEOLOGY  OF  THE  CLIFTON  PARK 
\REA,  SARATOGA  COUNTY,  NEW  YORK, 

3eological  Survey,  Albany,  NY.  Water  Resources 
Div. 

R.  J.  Reynolds. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4031,  1985.  6  pi,  6  fig,  15  ref. 

Descriptors:  *Hydrogeology,  Confined  aquifers, 
LFnconfined  aquifers,  Glacial  aquifers,  Glacial  drift, 
Land  use,  •Maps,  Groundwater  data,  Colonie 
Channel  aquifer,  Clifton  Park,  Saratoga  County, 
•New  York,  Land  use,  Soil  permeability,  Surficial 
geology,  Bedrock  topography,  Saturated  thickness. 

The  hydrogeology  of  the  75-square  mile  Clifton 
Park  suburban  area  near  Albany,  N.Y.,  is  presented 
in  six  maps  at  1:24,000  scale.  The  maps  show:  (1) 
location  of  wells  and  test  holes;  (2)  bedrock  topog- 
raphy; (3)  surficial  geology  and  geologic  sections; 
(4)  saturated  thickness  of  the  confined  aquifer;  (5) 
generalized  soil  permeability;  and  (6)  land  use.  The 
aquifers  in  the  Clifton  Park  area  serve  approxi- 
mately 22,000  people  through  32  public  distribu- 
tion systems.  Average  daily  pumpage  from  these 
systems  is  approximately  1.85  million  gallons  per 
day.  The  most  productive  aquifer  is  the  Colonie 
Channel  aquifer,  a  confined,  buried  bedrock  chan- 
nel aquifer  of  glacial  material  from  which  wells 
may  yield  more  than  500  gallons  per  minute.  A 
water-table  aquifer  of  fine  sand  is  present  over 
most  of  the  area  and  is  separated  from  the  confined 
aquifer  by  a  thick  sequence  of  lacustrine  silt  and 
clay.  Recharge  to  the  confined  aquifer  occurs  pri- 
marily where  kame-delta  deposits  that  are  exposed 
at  land  surface  are  hydraulically  connected  to  the 
buried  aquifer.  Saturated  thickness  of  the  confined 
aquifer  varies  from  less  than  5  feet  to  approximate- 
ly 70  feet.  In  recharge  areas,  where  the  aquifer  is 
locally  under  water-table  conditions,  saturated 
thickness  may  exceed  100  feet.  Pumping  interfer- 
ence between  wells  tapping  the  confined  aquifer 
has  been  observed  over  distances  of  3/4  mile. 
(USGS) 
W86-02894 


W86-02907 


STATE  HYDROLOGIC  UNITS  MAPS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

P.  R.  Seaber,  F.  P.  Kapinos,  and  G.  L.  Knapp. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-708, 
1984,  22  p,  5  fig,  1  pi,  21  tab,  28  ref. 

Descriptors:  *Maps,  'Mapping,  *Hydrology, 
•Drainage  basins,  United  States,  *Hydrologic  Unit 
Maps. 

A  set  of  maps  depicting  approved  boundaries  of, 
and  numerical  codes  for,  river-basin  units  of  the 
United  States  has  been  developed  by  the  U.S. 
Geological  Survey.  These  'State  Hydrologic  Unit 
Maps'  are  four-color  maps  that  present  information 
on  drainage,  culture,  hydrography,  and  hydrologic 
boundaries  and  codes:  (1)  the  21  major  water- 
resources  regions  and  the  222  subregions  designat- 
ed by  the  U.S.  Water  Resources  Council;  (2)  the 
352  accounting  units  of  the  U.S.  Geological  Sur- 
vey's National  Water  Data  Network;  and  (3)  the 
2,149  cataloging  units  of  the  U.S.  Geological  Sur- 
vey's Catalog  of  Information  on  Water  Data.  The 
maps  are  plotted  on  the  Geological  Survey  State 
base-map  series  at  a  scale  of  1:500,000  and,  except 
for  Alaska,  depict  hydrologic  unit  boundaries  for 
all  drainage  basins  greater  than  700  mi  squared 
(1,813  km  squared).  A  complete  list  of  all  the 
hydrologic  units,  along  with  their  drainage  areas, 
their  names,  and  the  names  of  the  States  or  outly- 
ing areas  in  which  they  reside,  is  contained  in  the 
report.  These  maps  and  associated  codes  provide  a 
standardized  base  for  use  by  water-resources  orga- 
nizations in  locating,  storing,  retrieving,  and  ex- 
changing hydrologic  data.  The  Hydrologic  Unit 
Codes  shown  on  the  maps  have  been  approved  as  a 
Federal  Information  Processing  Standard  for  use 
by  the  Federal  establishment.  (USGS) 
W86-02908 


PRELIMINARY  REPORT  ON  A  STUDY  TO 
ESTIMATE  FLOOD  VOLUMES  OF  SMALL 
RURAL  STREAMS  IN  OHIO:  METHODS,  SITE 
SELECTION,  AND  DATA  BASE, 

Geological   Survey,   Columbus,   OH.   Water   Re- 
sources Div. 
J.  M.  Sherwood. 

Available  from  OFSS,  USGS  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-470, 
1985.  138  p,  2  fig,  7  tab,  8  ref. 

Descriptors:  *Flood  data,  'Small  watersheds,  Ag- 
ricultural watersheds,  Data  collections,  Runoff, 
Storm  runoff,  'Flood  volumes,  *Ohio. 

In  April  1981,  the  U.S.  Geological  Survey,  in 
cooperation  with  the  Ohio  Department  of  Trans- 
portation and  the  Federal  Highway  Administra- 
tion, initiated  a  7-year  flood-volume  study  of  small 
Gess  than  10  square  miles)  rural  basins  in  Ohio,  32 
of  which  were  selected  for  detailed  analysis.  The 
report  summarizes  the  methods  of  study  and  de- 
scribes reconnaissance  and  site  selection  proce- 
dures, locations  and  characteristics  of  the  stations, 
instrumentation,  and  methods  of  collecting  and 
storing  data.  Five  years  of  5-minute  rainfall-runoff 
data  were  collected  to  calibrate  and  verify  a  rain- 
fall-runoff model  for  each  basin.  The  calibrated 
model  is  used  in  conjunction  with  80  years  of 
National  Weather  Service  5-minute  precipitation 
data  to  synthesize  a  representative  80-year  stream- 
flow  record  at  each  site.  A  Log-Pearson  Type  III 
frequency  distribution  defines  the  magnitudes  and 
frequencies  of  flood  volumes  at  each  site.  The 
report  also  summarizes  rainfall-runoff  data  collect- 
ed from  July  1981  through  September  1983  but 
does  not  interpret  the  data.  (USGS) 
W86-02906 


PENNSYLVANIA  GAZETTEER  OF  STREAMS  - 
PARTU, 

Geological  Survey,   Harrisburg,  PA.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2E. 


STREAMFLOW  AND  SEDIMENT  DATA  COL- 
LECTED AT  SEVEN  STREAM-GAGING  STA- 
TIONS IN  THE  JAMES  RIVER  BASIN  DOWN- 
STREAM FROM  FORESTBURG,  SOUTH 
DAKOTA,  FROM  OCT  1,  1982  -  SEP  30,  1983, 
Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02912 


ALTITUDE  AND  CONFIGURATION  OF  THE 
WATER  TABLE  IN  THE  HIGH  PLAINS  AQUI- 
FER IN  KANSAS,  1980, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

M.  E.  Pabst,  and  L.  E.  Stullken. 
Available  from:  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4009,   1985.   1  p,  3  fig,  5  ref. 

Descriptors:  *Water  table,  *Potentiometric  level, 
Groundwater,  Unconfined  aquifers,  Underflow, 
Underground  storage,  Water-bearing  formations, 
•Kansas,  *High  Plains. 

The  High  Plains  aquifer  in  Kansas  is  a  part  of  a 
regional  system  that  extends  from  South  Dakota  to 
Texas.  The  aquifer  in  Kansas  underlies  an  area  of 
31,000  square  miles  in  the  western  and  south-cen- 
tral part  of  the  State.  This  aquifer  is  a  hydraulically 
connected  assemblage  of  unconsolidated  water- 
bearing deposits  of  Tertiary  and  Quaternary  age. 
Maps  published  at  a  scale  of  1:500,000  show  the 
altitude  and  configuration  of  the  water  table  in 
Kansas  during  1980.  Ground  water  moves  from 
higher  altitudes  in  the  western  part  of  the  high 
Plains  to  lower  altitudes  in  the  eastern  part  at  an 
average  rate  of  10  feet  per  mile.  The  up-gradient 
flexure  of  water-table  contours  along  some  of  the 
valleys  indicates  that  ground  water  discharges  to 
the  streams  in  those  areas.  (USGS) 
W86-02919 


8.  ENGINEERING  WORKS 


8A.  Structures 


STREAMBANK  EROSION  PROTECTION  AND 
CHANNEL  SCOUR  MANIPULATION  USING 
ROCKFILL  DIKES  AND  GABIONS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

P.  C.  Klingeman,  S.  M.  Kehe,  and  Y.  A.  Owusu. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-246718/ 
AS,  Price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. Water  Resources  Research  Institute  Publica- 
tion WRRI-98,  Corvallis,  September  1984.  169  p, 
48  fig,  18  tab,  57  ref,  append.  USGS  G864-09.  14- 
08-0001-G-864. 

Descriptors:  *Bank  erosion,  Channel  erosion, 
Stream  erosion,  *Erosion  control,  *Bank  protec- 
tion, *Bank  stabilization,  *Stream  stabilization, 
Scour,  *Channel  scour,  Dikes,  Spur  dikes,  Ga- 
bions, Riprap,  Aquatic  habitats,  Stream  fisheries, 
Stream  improvement,  Stream  stabilization,  Model 
studies,  *Hydraulic  models,  *Willamette  River, 
•Oregon. 

Uses  of  rockfill  spur  dikes  and  of  gabion  groins  and 
gabion  weirs  for  streambank  erosion  protection 
and  streambed  scour  control  were  examined 
through  literature  review,  laboratory  model  studies 
and  field  investigations.  The  summarized  literature 
review  includes  general  design  features  and  recom- 
mended structure  orientation  angles  and  spacing/ 
length  ratios.  Model  studies  of  streamflow  patterns 
and  bed  scour  patterns  for  various  structure  ar- 
rangements allowed  evaluation  of  best  configura- 
tions for  protecting  eroding  banks  and  manipulat- 
ing the  scour  patterns.  Influences  were  evaluated 
due  to  dike/groin  length,  orientation  angle  and 
spacing.  Typical  protection  was  for  two  to  five 
times  the  structure  length.  Upstream-oriented 
structures  were  more  effective  than  perpendicular 
or  downsteam-oriented  structures  in  deflecting  the 
current  away  from  the  bank  and  in  causing  exten- 
sive scour  holes.  V-shaped  weirs  pointing  upstream 
caused  large  scour  holes  in  mid-channel,  with 
angles  of  90-120  degrees  giving  the  maximum 
scour  depth  and  volume.  V-shaped  weirs  pointing 
downstream  caused  holes  near  each  bank.  Field 
studies  allowed  comparison  with  laboratory  results 
and  with  results  of  other  researchers.  Local  scour 
and  bed  and  bank  adjustments  to  a  groin  on  a  small 
creek  and  to  a  new  spur  dike  field  on  the  Willam- 
ette River  were  documented,  as  were  flow  pat- 
terns, velocities  and  depths  in  the  dike  field. 
W86-02665 


8B.  Hydraulics 


LOW  FLOW  HYDRAULICS  IN  ALLUVIAL 
CHANNELS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

B.  A.  Miller,  and  H.  G.  Wenzel. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249274/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana- 
Champaign,  Research  Report  No  192,  September 
1984.  51  p,  14  fig,  6  tab,  19  ref.  USGS  G840-06.  14- 
08-0001 -G  840. 

Descriptors:  Pools,  Riffles,  *Low  flow,  Open- 
channel  flow,  River  flow,  Steady  flow,  Stream- 
flow,  Surface  flow,  Nonuniform  flow,  Varied 
flow,  *Alluvial  channels,  Alluvial  rivers,  Hydrau- 
lic models,  Computer  models,  *Mathematical 
models. 

The  investigation  of  the  low  flow  condition  has 
become  important  in  recent  years  as  a  means  of 
determining  critical  levels  of  water  pollution, 
aquatic  habitat  and  instream  flow  needs.  To  assess 
these  critical  conditions,  it  is  necessary  to  predict 
the  hydraulic  response  of  a  river  system  to  a  given 
low  flow  discharge.  Conventional  flow  models, 
however,  are  often  inaccurate  at  low  discharges 
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due  to  the  geometric  and  hydraulic  channel  fea- 
tures peculiar  to  these  flow  conditions.  The  domi- 
nant channel  feature  at  low  stages  is  the  pool-riffle 
sequence,  where  pools  are  distinguished  by  deep, 
slow  moving  water  and  riffles  by  shallow,  relative- 
ly rapid  moving  flow.  Conventional  flow  models 
have  difficulty  effectively  representing  the  highly 
nonprismatic  channel  geometry,  the  rapidly  chang- 
ing flow  hydraulics,  and  the  dominating  influence 
of  flow  resistance  characteristic  of  pool-riffle  se- 
quences. In  this  research,  a  one-dimensional  mathe- 
matical model  has  been  developed  to  simulate  ac- 
curately channel  characteristics  under  low  flow 
conditions.  For  a  given  steady  discharge,  channel 
geometry,  and  channel  bed  particle  size  distribu- 
tion, the  model  predicts  the  flow  depth,  the  mean 
velocity,  and  the  flow  resistance.  Energy  losses 
generated  by  the  contractions  and  expansions  oc- 
curring through  the  pool-riffle  sequence.  The 
model  has  been  verified  using  field  data,  as  well  as 
laboratory  data  collected  in  conjunction  with  the 
project. 
W86-02698 


DIFFUSION   AND  ADVECTION   IN  TWO-DI- 
MENSIONAL ROTATING  FLOW, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-02699 


8E.  Rock  Mechanics  and 
Geology 


HYDRAULIC  CONDUCTIVITY  OF  ROCKFILL: 
VOLUME  1, 

New  Orleans  Univ.,  LA.  Dept.  of  Civil  Engineer- 
ing. 

A.  A.  Hannoura,  and  K.  L.  McManis. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-219087/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  July  1983.  63  p,  8  fig, 
136  ref.  OWRT  B-012-LA(1).  14-34-0001-9150. 

Descriptors:  Hydraulic  conductivity,  Friction 
equation,  *Rock  fill,  Rubble  mounds,  *Rockfill 
dams,  FHow  characteristics,  Porous  media,  Fric- 
tion. 

This  final  report  is  published  in  two  volumes.  The 
first  volume  includes  the  state-of-the-art,  and  the 
second  is  based  on  the  test  results  of  this  project. 
An  extensive  survey  was  made  of  previous  re- 
search findings  on  the  subject  of  the  hydraulic 
conductivity  of  coarse  granular  media  which  is  the 
common  construction  material  for  rockfill  dams; 
rubble-mound  structures;  and  filter  type  structures. 
Experimental  procedures  and  results  of  permeabil- 
ity tests  of  four  crushed  rock  sizes  ranging  from 
0.95  cm  to  15.24  cm.,  and  five  rounded  gravel  sizes 
ranging  from  1.27  cm  to  25.4  cm.  are  given.  Flow 
regimes  are  identified  and  dimensionless  equations 
are  developed  for  each  regime.  A  generalized 
equation  covering  a  wise  flow  range,  i.e.,  low  to 
high  Reynolds  number  is  developed.  Surface 
roughness,  wall  effect,  shape  factor,  angularity, 
porosity  function,  and  grain  size  distribution  are 
considered. 
W86-02555 


HYDRAULIC  CONDUCTIVITY  OF  ROCKFILL: 
VOLUME  H, 

Louisiana  Water  Resources  Research  Inst.,  Baton 
Rouge. 

A.  A.  Hannoura,  and  K.  L.  McManis. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-219095/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  August  1983.  67  p,  17 
fig,  18  ref,  1  append.  OWRT  B-012-LA(1).  14-34- 
0001-9150. 

Descriptors:  'Hydraulic  conductivity,  Friction 
equation,  Rock  fill,  Rubble  mounds,  Porous  media, 
Hydraulics,  Flow  characteristics,  Friction,  •Rock- 
fill  dams. 

An  extensive  survey  was  made  of  previous  re- 
search findings  on  the  subject  of  the  hydraulic 


conductivity  of  course  granular  media  which  is  the 
common  construction  material  for  rockfill  dams, 
rubble-mound  structures,  and  filter  type  structures. 
Experimental  procedures  and  results  of  permeabil- 
ity tests  of  four  (4)  crushed  rock  sizes  ranging  from 
0.95  cm  to  15.24  cm  are  given  in  the  second 
volume.  Flow  regimes  are  identified  and  dimen- 
sionless equations  are  developed  for  each  regime. 
A  generalized  equation  covering  a  wide  flow 
range,  i.e.,  low  to  high  Reynolds  number  is  devel- 
oped. Surface  roughness,  wall  effect,  shape  factor, 
angularity,  porosity  function,  and  grain  size  distri- 
bution are  considered. 
W86-02556 


MAP  SHOWING  OUTCROPS  OF  GRANITIC 
ROCKS  AND  SILICIC  SHALLOW-INTRUSIVE 
ROCKS,  BASIN  AND  RANGE  PROVINCE, 
SOUTHERN  CALIFORNIA, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div. 
F.  A.  Hills. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 16-D,  1984.  38  p,  2  fig,  174 
ref. 

Descriptors:  *Granitic  rocks,  *Silicic  shallow-in- 
strusive  rocks,  Geology,  Hydrogeology,  'Basin 
and  Range  Province,  'California,  'Maps. 

Outcrops  of  granitic  rocks  and  silicic  shallow- 
intrusive  rocks  have  been  delineated  in  southern 
California  as  part  of  a  study  by  the  U.S.  Geological 
Survey  of  the  Basin  and  Range  Province  of  the 
western  United  States.  The  lithologic  character, 
geologic  age,  distribution,  and  sources  of  data  of 
the  geologic  units  are  described.  (USGS) 
W86-02805 


MAP  SHOWING  OUTCROPS  OF  ASH-FLOW 
TUFFS,  BASIN  RANGE  PROVINCE  AND  VI- 
CINTTY,  TRANS-PECOS  TEXAS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

C.  D.  Henry,  and  G.  L.  Fisher. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4121-E,  1984.  8  p,  6  fig,  38  ref. 

Descriptors:  *Ash-flow  tuffs,  'Geology,  Hydro- 
geology,  'Basin  and  Range  Province,  'Trans- 
Pecos  Texas,  'Texas,  'Maps. 

Outcrops  of  ash-flow  tuffs  have  been  delineated  in 
Trans-Pecos  Texas  as  part  of  a  study  by  the  U.S. 
Geological  Survey  of  the  Basin  and  Range  Prov- 
ince of  the  western  United  States  to  evaluate  po- 
tentially suitable  areas  for  future  study  for  isolation 
of  high-level  radioactive  waste.  In  this  map  report 
the  name,  location,  isotopic  age,  caldera  source, 
volume,  lithologic  character  and  reference  sources 
for  each  ash-fall  unit  is  described.  (USGS) 
W86-02806 


8G.  Materials 


PASSIVE  FILMS  ON  IHON:  THE  MECHA- 
NISM OF  BREAKDOWN  IN  CHLORIDE-CON- 
TAINING SOLUTIONS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Chemistry. 

T.  E.  Pou,  J.  Carbajal,  G.  L.  Campbell,  and  P. 
Nilson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211670/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Report:  A  Research  Program  on 
Alloys  for  Marine  Environments.  March  1983.  46 
p,  12  fig,  4  tab,  52  ref.  C-90274-S(l).  14-34-0001- 
9446. 

Descriptors:  'Corrosion,  'Metals,  'Iron,  'Films, 
'Marine  environment,  'Seawater,  Alloys,  Passive 
films,  Chlorides,  Texas. 

Electrochemical  and  spectroscopic  techniques 
were  applied  to  the  problems  of  distribution  of 
hydrogen  or  water  within  passive  films  and  the 


distribution  of  chloride  ions  in  the  bulk  of  passive 
films  after  exposure  to  chloride-containing  films. 
Criteria  derived  from  electrochemically  derived 
kinetic  data  was  sharply  inconsistent  with  several 
models  for  passive  film  breakdown:  adsorption- 
displacement,  pore  or  flaw,  and  chemico-mechani- 
cal.  It  is  not  inconsistent  with  the  following:  ion 
exchange  processes,  point  defect  models,  and  hy- 
drated  polymetic  oxide  models.  Spectroscopic  data 
pointed  to  a  dehydrated  structure.  It  was  also 
concluded  that  the  thickness  of  passive  films  re- 
mains unchanged  for  various  times  of  exposure  to 
chloride  ions  before  and  after  breakdown. 
W86-02438 

81.  Fisheries  Engineering 


FURTHER  INVESTIGATIONS  OF  GOLDFISH 
IN  EASTERN  WASHINGTON  LAKES  AND 
EVALUATION  OF  ELECTROFISHING  AS  A 
TOOL  FOR  CONDUCTING  REMOVAL  OPER- 
ATIONS, 

Eastern  Washington  Univ.,  Cheney.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5G. 
W86-02511 


CONTROL  OF  ALGAL  DOMINANCE 
THROUGH  CHANGES  IN  ZOOPLANKTON 
GRAZING,  LAKE  WASHINGTON:  PHASE  II, 

Washington  Univ.,  Seattle.  School  of  Fisheries. 
For  primary  bibliographic  entry  see  Field  6G. 
W86-02514 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9C.  Research  Facilities 


FINAL  PROGRAM  REPORT  FOR  THE  FY1983 
NEVADA  WATER  RESEARCH  INSTITUTE 
PROGRAM, 

Nevada   Univ.   System,   Reno.    Water   Resources 

Center. 

For  primary  bibliographic  entry  see   Field   9D. 

W86-02622 


FISCAL  YEAR  1984  PROGRAM  REPORT 
(NEVADA  WATER  RESOURCES  CENTER). 

Nevada  Univ.  System,  Reno.  Water  Resources 
Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-132321/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-919-01,  September  1985, 
23  p.  USGS  G919-01.  1 4-08-000 1-G9 19. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'Nevada,  Artificial  recharge,  Ground- 
water management,  Budgetary,  Water  demand, 
Hazards,  Mass  wasting,  Salinity,  Lake  shores, 
Water  conservation,  Water  harvesting. 

The  Nevada  research  program  for  FY  1984, 
funded  in  part  by  the  U.S.  Department  of  the 
Interior  as  authorized  by  the  Water  Resources 
Research  Act  of  1984  (P.L.  98-242),  is  described. 
Five  research  projects  were  undertaken,  namely: 
Water  Harvest  and  Artificial  Recharge-This  re- 
search is  directly  related  to  (a)  water  conservation; 
(b)  conjunctive  use  of  surface  waters  and  ground- 
waters; and  (c)  legal/institutional  aspects  of  alloca- 
tion of  new  and  newly  quantified  water  supplies 
and  reallocation  of  existing  supplies  in  Golden 
Valley,  Nevada.  An  Applications  of  Risk  and  Un- 
certainty in  Rural  Water  Systems  in  Nevada-This 
project  examined  the  allocation  of  financial  re- 
sources for  improvement  and  expansion  of  water 
supply  systems  in  rural  areas  of  Nevada.  Identifica- 
tion and  Assessment  of  Water-Related  Hazard 
Zones  of  the  Eastern  Sierra  Nevada-This  project 
deals  with  the  use  of  remote  sensing  techniques  for 
identification  of  water  related  hazard  zones.  This 
has  direct  application  for  such  problems  as  mass 
wasting  and  flooding  which  are  being  recognized 
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Grants,  Contracts,  and  Research  Act  Allotments — Group  9D 


as  serious  problems  in  the  Arid  West.  Contribution 
of  Salt  Bearing  Formations  to  Salinity  Concentra- 
tions in  Lake  Mead--A  study  to  evaluate  the  effects 
of  salt  bearing  shoreline  formations  on  the  salt  load 
of  Lake  Mead  and  the  lower  Carson  River  Basin. 
Rainfall  Runoff  Harvesting  in  the  Carson  Desert- 
The  water  harvesting  technique  investigated  may 
provide  an  efficient  method  for  use  of  water  which 
is  currently  being  evapotranspired,  providing  an 
additional  source  of  water  supply  in  regions  of 
critically  low  rainfall. 
W86-02732 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


1983  INSTITUTE  PROGRAM  REPORT,  (AR- 
KANSAS WATER  RESOURCES  RESEARCH 
CENTER), 

Arkansas  Water  Resources  Research  Center,  Fay- 
etteville. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211712/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Annual  program  report,  Sept  1983.  81  p. 
USGS  G829-01. 

Descriptors:  'Arkansas,  *Water  Resources  Insti- 
tute, 'Research  priorities,  Water  quality,  Water 
use,  Water  law,  Economic  evaluation,  Agriculture, 
Data  interpretation,  Institutions,  Information  ex- 
change. 

Summarization  of  water  programs  includes  discus- 
sion of  key  water  related  problems  for  Arkansas, 
prime  research  and  development  priorities,  includ- 
ing water  quality,  water  quantity,  water  use,  agri- 
culture, institutional,  water  economics,  water  law, 
water  data  gases.  Regional  research  priorities,  ex- 
amples of  effective  research  and  development  re- 
sults, and  information  dissemination  activities  are 
also  described. 
W86-02442 


FISCAL  YEAR  1983  INSTITUTE  PROGRAM 
REPORT  (VERMONT  WATER  RESOURCES 
RESEARCH  CENTER), 

Vermont  Water  Resources  Research  Center,  Bur- 
lington. 

L.  L.  Arris,  and  E.  A.  Cassell. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-21450O/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Program  report,  Burlington,  December, 
1984.  47  p.  USGS  G873-01. 

Descriptors:  'Water  resources  institutes,  Research 
priorities,  'Vermont. 

Using  the  Center's  Five- Year  Plan  for  Water  Re- 
search as  a  guide,  investigators  studied  water  man- 
agement problems  of  the  highest  priority  in  Ver- 
mont, including:  Water  Quality/Watershed  Man- 
agement, Lake  Processes,  Groundwater,  Acid  Pre- 
cipitation, Water  Resources  Data  Management, 
and  Allocation  of  Water  Resources.  The  Water 
Center  supported  five  major  water  research/infor- 
mation dissemination  projects  during  the  year.  For 
the  second  year  the  Vermont  Water  Center  has 
supported  research  dealing  with  acid  precipitation. 
Also  the  Center  carried  out  in-service  training  of 
state-of-the-art  data  management  systems  for  water 
and  natural  resource  professionals.  The  funded  re- 
search projects  included:  (1)  Streptococci  as  Indi- 
cators of  Source  and  Type  of  Surface  Water  Con- 
tamination (G873-03);  (2)  Acid  Precipitation:  Com- 
positional Changes  During  Throughfall  (G873-04); 
(3)  Characterization  of  Aluminum  Chemistry  in 
Acid  Precipitation  (G873-05);  (4)  Temporal  and 
Spatial  Variability  of  Streamflow  in  Vermont 
(G873-02);  (5)  Measurements  of  Low  Flows  in 
Shallow  Bodies  of  Water  (G873-06). 
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Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214591/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Program  Report  (1984).  28  p.  USGS 
G860-01. 

Descriptors:  'Water  resources  research,  'Ground- 
water quality,  Hydrilla,  Eutrophication. 

A  report  has  been  prepared  describing  the  pro- 
gram of  the  Water  Resources  Research  Institute  of 
The  University  of  North  Carolina.  The  Institute,  in 
cooperation  with  the  U.S.  Department  of  Interior, 
supported  research,  graduate  training,  and  technol- 
ogy transfer  programs  in  response  to  major  water 
problems  of  concern  to  the  state  and  federal  water 
agencies.  Progress  reports  are  included  for  three 
continuing  research  projects:  (1)  Arresting  Eu- 
trophication in  Rivers,  (2)  Environmental  Control 
of  Phytoplankton  in  a  Piedmont  Reservoir,  and  (3) 
Pollutant  Removal  Effectiveness  and  the  Hydrau- 
lics of  Wetland  Filter  Areas  for  Pumped  Agricul- 
tural Drainage  Water.  Final  completion  reports 
and  synopses  are  provided  for  three  projects:  (1) 
Integrated  Management  of  the  Aquatic  Weed  Hy- 
drilla, (2)  Effects  of  Peatland  Drainage  on  Mercu- 
ry Dynamics  in  Coastal  Plain,  and  (3)  Evaluation 
of  Vegetative  Filter  for  Dairy  Waste  Treatment  in 
Southern  Appalachia.  All  senior  colleges  and  uni- 
versities in  North  Carolina  are  eligible  to  partici- 
pate in  the  Institute  program.  In  addition  to  De- 
partment of  Interior  financial  support,  the  Institute 
received  support  from  eight  other  sources.  A  pro- 
gram of  technology  transfer  supported  primarily 
from  state  funds  is  described.  These  efforts  include 
workshops,  research  review  meetings,  newsletters, 
and  an  extensive  public  service  role  by  both  the 
Institute  Director  and  Associate  Director. 
W86-02463 


(MICHIGAN)  INSTITUTE  OF  WATER  RE- 
SEARCH FY  1983,  PROGRAM  REPORT. 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 
Research. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214617/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Program  Report,  Michigan  Institute  of 
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deposition,  Lakes,  Eutrophication. 

The  research  projects  in  the  Institute  of  Water 
Research's  1983  program  were  selected  to  address 
those  research  priorities  which  constitute  major 
problems  not  only  with  respect  to  Michigan's 
water  resources,  but  also  that  reflect  regional  and 
national  water  resources  concerns.  Michigan  dem- 
onstrates a  multitude  of  water  quality  management 
and  pollution  problems.  Clearly,  they  cannot  all  be 
attacked  at  once.  Therefore,  research  priorities 
were  identified  in  the  Institute  of  Water  Research 
Five- Year  Water  Research  and  Development  Plan, 
and  the  1983  Institute  of  Water  Research  program 
focused  its  research  and  information  dissemination 
and  retrieval  efforts  in  the  following  major  areas: 
(1)  Definition  of  the  mechanisms  affecting  the  fate, 
transport,  and  effect  of  toxic  and  hazardous  materi- 
als which  enter  the  water  and  groundwater  as 
waste  products  or  pollutants;  (2)  Investigation  of 
physical,  chemical,  and  biological  variables  con- 
trolling groundwater  quality  and  quantity;  (3)  In- 
vestigation of  mechanisms  influencing  non-point 
source  pollutants  including  urban  and  agricultural 
land  runoff,  residual  waste  disposal,  on-site  sewage 
disposal  systems,  atmospheric  deposition  of  waste 
products,  and  water  conservation  through  irriga- 
tion scheduling;  (4)  Identification  of  control  mech- 
anisms affecting  lake  eutrophication  and  develop- 
ment of  management  strategies  to  minimize  the 
impact  on  inland  lakes  and  the  Great  Lakes. 
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FY  1983,  NORTH  CAROLINA  WATER  RE- 
SOURCES RESEARCH  INSTITUTE,  FINAL 
PROGRAM  REPORT. 

North  Carolina  Water  Resources  Research  Inst., 
Raleigh. 


FISCAL  YEAR  1983  PROGRAM  REPORT 
(ALASKA  INSTITUTE  OF  WATER  RE- 
SOURCES). 

Alaska  Univ.,  Fairbanks.  Inst,  of  Water  Resources. 
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The  report  contains  synopses  of  the  completion 
reports  for  three  projects.  A  fourth,  on  the  geo- 
chemistry of  saline  lakes,  was  delayed  by  equip- 
ment problems  but  has  been  completed  most  suc- 
cessfully. It  will  provide  valuable  insights  into 
geochemistry  and  will  be  forwarded  soon  under 
separate  cover.  Funding  arrived  so  late  that  the 
project  on  snowmelt  infiltration  could  not  begin  in 
the  anticipated  field  season,  and  so  had  to  be 
delayed  a  year.  The  report  should  be  forwarded  in 
about  60  days.  The  report  on  microcomputer  soft- 
ware will  also  be  forthcoming  in  the  near  future. 
Each  project  contributes  important  new  informa- 
tion or  capabilities  to  problems  facing  the  northern 
community.  Several  have  broad  implications  that 
transcend  geographic  areas. 
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REPORT    OF    THE    UNIVERSITY    OF    KEN- 
TUCKY WATER  RESOURCES  RESEARCH  IN- 
STITUTE FOR  FISCAL  YEAR  1983, 
Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-214757/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche.  September,    1983.   20  p.   USGS  G-844-01. 

Descriptors:  Research,  Technology  transfer,  'Ken- 
tucky, 'Water  pollution  effects,  'Coal  mining  ef- 
fects, Toxic  wastes. 

The  report  of  the  University  of  Kentucky  Water 
Resources  Research  Institute  for  fiscal  year  1983 
consists  of  a  synopses  of  all  research  reports  and 
Institute  technology  transfer  projects  funded  with 
the  grant  G-844.  Each  synopses  includes  a  state- 
ment of  the  project's  purpose,  a  brief  explanation 
of  methods  and  procedures,  principal  findings,  a 
conclusion  and  a  list  of  publications  produced.  The 
project  synposes  included  are:  G-844-02,  Toxicity, 
Leachability,  and  Environmental  Transport  of 
Aquatic  Pollutants  Originating  from  Coal  Produc- 
tion and  Utilization;  G-844-03,  Finite  Element 
Analysis  of  Coupled  Flow  and  Contaminant  Trans- 
port in  Saturated-Unsaturated  Porous  Media;  G- 
844-04,  Identification  of  Soil-Water  Chemical  Pa- 
rameters for  the  Prediction  and  Treatment  of  Sus- 
pended Solids  in  Surface  Water  Reservoirs  of  Coal 
Mine  Lands;  G-844-05,  A  Membrane-Organic 
Phase  Oxidation  Process  for  the  Destruction  of 
Toxic  Organics  in  Hazardous  Waste-Waters;  G- 
844-06,  Impact  Assessment  of  Coal  Slurry  Pipe- 
lines on  Water  Resources  Utilization  and  Alloca- 
tion; G-844-07,  Determination  of  Conveyance  and 
Other  Parameters  of  the  Inner  Bluegrass  Karst 
Aquifer;  G-844-23,  Guidelines  for  Wetland  Prac- 
tice in  Coal  Mine  Areas;  and  G-844-22;  Fiscal  Year 
1983  Technology  Transfer  Activities.  A  Coopera- 
tive Agreement  with  the  University  of  Louisville  is 
included. 
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RESEARCH  IN  ACTION:  SOLVING  COLORA- 
DO WATER  PROBLEMS,  FY  1983  ANNUAL 
REPORT, 

Colorado  Water  Resources  Research  Inst.,  Fort 
Collins. 

A.  Evans,  and  W.  L.  Raley. 

Available  from  the  National  Technical  Information 
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Field  9— MANPOWER,  GRANTS  AND  FACILITIES 


Group  9D — Grants,  Contracts,  and  Research  Act  Allotments 


The  Colorado  Water  Resources  Research  Institute 
conducted  a  single  research  project  in  FY  1983  to 
integrate  results  of  prior  research  on  water  man- 
agement problems  of  the  South  Platte  Basin.  The 
results  and  products  of  this  program  will  be  trans- 
ferable throughout  the  State  and  throughout  the 
region.  The  principal  objective  of  the  project  was 
to  identify  options  for  best  development  and  man- 
agement of  the  South  Platte  Basin's  limited  water 
supply.  Emphasis  was  placed  on  potential  for  use 
of  computer  technologies.  Team  investigators  con- 
sidered urban  and  industrial  water  conservation, 
stream-aquifer  modeling,  water  storage  optimiza- 
tion, Denver  Basin  deep-bedrock  groundwater,  the 
quality  of  surface  and  groundwaters,  economics  of 
water  allocation  alternatives,  legal-institutional  as- 
pects of  water  allocation,  and  current  management 
practices.  The  Institute's  technology  transfer  pro- 
gram was  fully  integrated  with  its  water  research 
and  development  program.  Water  user  workshops 
and  seminars  were  conducted  while  the  research 
project  was  in  progress.  A  monthly  Colorado 
Water  Issues  Forum  was  held  in  Denver,  and 
authoritative  speakers  presented  programs  of  cur- 
rent interest  to  water  managers,  professionals,  and 
interested  citizens.  The  Institute's  technology 
transfer  program  also  includes:  newsletters;  three 
publications  series;  distribution  of  a  'Library  List' 
of  new  water  resources  research  reports  and  publi- 
cations; Project  AWARE,  designed  to  keep  State 
and  Federal  agency  personnel  aware  of  proposed 
research;  public  water  policy  education  (programs, 
including  slide  presentations);  and  workshops,  sem- 
inars, and  small  group  consultations  involving  po- 
tential users. 
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RHODE  ISLAND  WATER  RESOURCES 
CENTER,  ANNUAL  PROGRAM  REPORT, 
FISCAL  YEAR  1983, 

Rhode  Island  Water  Resources  Center,  Kingston. 
C.  P.  C.  Poon. 
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search, Administration,  Research  priorities,  Plan- 
ning, Cooperatives. 

The  State  of  Rhode  Island  is  very  active  in  water 
resources  development  and  management  activities 
which  include  legislation,  building  of  treatment 
facilities,  and  instituting  pretreatment  programs. 
Current  and  anticipated  state  water  problems  are 
lack  of  comprehensive  and  definitive  water  poli- 
cies, contamination  of  groundwater  by  toxic 
chemicals  from  agricultural,  road-salting,  septic- 
tank  cleanup,  landfill,  and  gasoline  storage  prac- 
tices, lack  of  a  water  data  information  system,  the 
need  of  a  program  to  improve  the  management  of 
septic  tank  leaching  field  systems,  and  restructur- 
ing a  price  scheme  for  water  supply  and 
wastewater  discharge.  Four  research  projects  cov- 
ering subjects  of  Resonance  Raman  Method  for 
Bacteria  Detection  and  Identification;  Acid  Pre- 
cipitation; Combined  Sewer  Overflow  Manage- 
ment Modeling;  and  River  Nitrification  are  com- 
pleted. A  fifth  project  on  Chemical  Nitrification 
Inhibition  will  be  carried  over  to  the  FY- 1984 
Cooperative  Program.  This  center  works  closely 
with  the  R.  I.  Dept.  of  Management,  Subdistrict 
Office  of  USGS  in  R.I.,  Narragansett  Bay  Water 
Quality  Commission,  as  well  as  with  other  New 
England  Water  Resources  Centers  for  research 
projects  and  program  planning. 
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FINAL  PROGRAM  REPORT:  FISCAL  YEAR 
1983  MISSISSIPPI  WATER  RESOURCES  RE- 
SEARCH INSTITUTE, 

Mississippi  State  Univ.,  Mississippi  State.   Water 
Resources  Research  Inst. 
M.  T.  Bond. 

Available  from  the  National  Technical  Information 
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puter models,  Aquifers,  Management  planning,  In- 
stitutional aspects,  Legal  aspects,  Organizations, 
Industrial  water  use,  Water  conservation,  Informa- 
tion exchange. 

This  publication  is  a  summary  of  the  Mississippi 
Water  Resources  Research  Institute  Annual  Pro- 
gram with  U.S.  Department  of  Interior  for  the 
Fiscal  Year  1983.  Synopses  of  the  following  activi- 
ties and  research  are  included:  (1)  Director's 
Office;  (2)  Institutional  Framework  for  Conjunc- 
tive Use  of  Surface  and  Ground  Water;  (3)  Mathe- 
matical Models  for  Water  Reources  Policy  and 
Management  with  Application  to  the  Eutaw- 
McShan  Aquifer;  (4)  Incentives  for  Industrial  Con- 
version to  Surface  Water;  and  (22)  Water  Re- 
sources Technology/Information  Transfer. 
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1983   WATER   RESEARCH   INSTITUTE   PRO- 
GRAM FINAL  REPORT,  (MAINE), 
Maine  Univ.  at  Orono.  Land  and  Water  Resources 
Center. 

S.  N.  Landry,  and  L.  Y.  Breece. 
Available  from  the  National  Technical  Information 
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AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
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Four  research  projects  and  a  technology  transfer 
component  were  funded  with  FY-83  monies:  Ef- 
fects of  Acidification  on  Pond  and  Stream  Ma- 
croinvertebrates (G846-02):  Suitability  of  Marine 
Clays  as  Liners  for  Hazardous  Waste  Disposal 
Sites  (G846-03);  Radon  in  Houses  Due  to  Radon  in 
Potable  Water  (G846-04);  A  Kinetic  Study  of  the 
Effects  of  Acid  Rain  on  Trace  Metal  Uptake  at 
Surfaces  (G846-05);  and  Technology  transfer  in 
Water  Resources  Management  (G846-22).  Projects 
G846-03  and  G846-05  were  completed  under  this 
grant,  and  the  others  continue  into  the  next  pro- 
gram year.  In  the  'clay  liners'  study  it  was  found 
that  the  permeability  of  Maine's  marine  clays 
seemed  unaffected  under  tests  with  solvents  within 
the  time  frame  of  the  project's  permeameter  test; 
longer-duration  testing  would  yield  more  conclu- 
sive determinations  regarding  the  suitability  of 
these  clays  as  liners  at  hazardous  waste  disposal 
sites.  The  metal  uptake  study  indicated  that  rates 
and  mechanism  of  reaction  of  Cr(III)  with  iron 
oxide  are  similar  to  those  observed  for  reactions  of 
Cr(III)  with  anions  in  solution;  comparisons  of  the 
rate  of  reaction  of  a  metal  with  a  simple  carboxylic 
acid  in  contrast  to  an  iron  oxide  surface  or  with  a 
humic  acid  component  should  indicate  the  relative 
rates  of  important  processes  in  natural  water  sys- 
tems, and  how  these  processes  can  be  affected  by 
changes  in  pH  such  as  when  acid  rain  is  evident. 
Initial  work  with  selected  macroinvertebrates  (-02) 
has  indicated  that  a  process  similar  to  encapsula- 
tion in  fish  eggs  exposed  to  low  pH  may  occur  in 
C.  triangulifer  allowed  to  develop  at  pH  4.0;  future 
experiments  to  determine  effects  of  Al  and  Ca  on 
hatching  of  eggs,  survival,  growth,  and  molting 
success  of  nymphs,  and  emergence  success  and 
fecundity  of  adults,  will  be  concentrated  within 
that  range.  In  the  radon  project  the  researchers 
have  attemped  to  determine  relationships  between 
indoor  airborne  radon  levels  and  certain  weather 
parameters,  domestic  water  use,  and  building  ven- 
tiliation;  these  parameters  are  being  incorporated 
into  a  mathematical  model  that  can  be  used  to 
predict  average  radon  doses  to  building  occupants, 
and  to  evaluate  the  effectiveness  of  radon  removal 
equipment.  The  technology  transfer  component  of 
the  program  facilitates  the  exchange  of  information 
on  Maine  water  resources  issues  between  the  re- 
searchers and  the  consumers,  who  range  from  state 
policy-makers  to  homeowners  concerned  about 
contaminants  in  their  drinking  water.  Information 
is  disseminated  through  workshops,  conferences, 
and  publications.  Topics  covered  during  this  pro- 
gram year  were  acid  deposition,  radon  in  ground- 
water, hazardous  wastes  disposal,  land  use  laws, 


use  conflicts  on  Maine's  rivers  and  streams,  and 

Maine  peatlands. 
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NINETEENTH  ANNUAL  REPORT  PROGRAM 
ACTIVITIES,  OCTOBER  1,  1982  -  SEPTEMBER 
30,  1984,  MARYLAND  WATER  RESOURCES 
RESEARCH  CENTER, 

Maryland  Water  Resources  Research  Center,  Col- 
lege Park. 
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Descriptors:  'Maryland,  'Water  resources  re- 
search, 'Groundwater,  'Water  pollution  effects, 
Nutrients. 

This  report  covers  the  program  activities  of  the 
Maryland  Water  Resources  Research  Center's  four 
projects  for  the  period  October  1,  1982  through 
September  30,  1984.  Two  of  the  projects  will  be 
continued  during  the  fiscal  year  1984.  The  projects 
covered  in  this  report  are:  (1)  Nitrogen  and  Phos- 
phorus Losses  Via  Subsurface  Ground  Water 
Flow  From  Conventional  and  No-till  Corn  Water- 
sheds, (2)  Effects  of  Disinfection  Techniques  on 
Chesapeake  Bay  Sediments,  (3)  Accumulation  of 
Toxic  Metals  in  Wetland  Areas  of  Two  Eastern 
Shore  Rivers,  Implications  for  Water  Quality,  and 
(4)  The  Impact  of  Point  and  Non-point  Nutrient 
Enrichment  on  the  Dynamics  of  Natural  Phyto- 
plankton. 
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FISCAL  YEAR  1983  INSTITUTE  FINAL  PRO- 
GRAM REPORT,  WASHINGTON  WATER  RE- 
SEARCH CENTER, 

Washington  State  Water  Research  Center,  Pull- 
man. 

W.  H.  Funk. 

Available  from  the  National  Technical  Information 
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AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
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Algae,  Algal  dominance,  Zooplankton  grazing, 
Flood  routing,  Flood  control,  Acid  rain. 

The  state  of  Washington  water  concerns  and  prob- 
lems arre  indicative  of  regional  problems  in  the 
Columbia  and  Snake  River  drainage  basins.  Eighty 
percent  of  the  electrical  needs  of  the  region  are 
met  by  hydro-produced  power.  Although  the  state 
appears  water-rich,  there  are  increasing  conflicts 
over  the  use  of  water  resources  which  include 
irrigation  withdrawal  and  return  flow,  erosion, 
power  production,  fish  propagation  and  migration, 
barging  transportation,  effluent  dilution,  flood  stor- 
age, and  recreation.  In  addition,  there  is  high  usage 
and  value  placed  on  the  smaller  rivers  and  streams 
of  the  state  as  well  as  lakes.  Concern  for  water 
resources  leads  to  research  of  state  and  national 
significance  in  conflict  resolution,  mitigation  of 
water  and  fisheries  problems  due  to  hydro  devel- 
opment, irrigation  return  flow,  excess  nutrients, 
acid  rain,  eutrophication  of  lakes  and  reservoirs, 
food  chain  relationships,  and  water  storage. 
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FISCAL  YEAR  1983  PROGRAM  REPORT,  NEW 
HAMPSHIRE  WATER  RESOURCES  RE- 
SEARCH CENTER, 

New  Hampshire  Univ.,  Durham.  Water  Resources 
Research  Center. 
G.  L.  Byers. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-2 15077/ 
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fiche. Final  Program  Report,  Sept  1984.  20  p. 
USGSG856-01. 
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descriptors:  *Water  Research,  *New  Hampshire, 
Acid  rain,  Water  conservation  pressures,  Alumi- 
mm,  Stream  invertebrates. 

[Tie  Program  of  the  New  Hampshire  Water  Re- 
ource  Research  Center  included  three  projects 
vhich  focused  on  acid  rain  phenomenon,  and  one 
hat  studied  public  reaction  towards  water  conser- 
'ation  pressures.  This  report  includes  a  brief  dis- 
:ussion  on  the  release  of  aluminum  in  drinking 
vater  supplies,  the  impact  of  increased  acidity  on 
tream  invertebrates,  and  how  watershed  charac- 
eristics  may  interact  with  acid  precipitation.  A 
>rief  discussion  is  included  on  the  acid  slug  effect 
>f  spring  runoff  (snowmelt).  The  attitudes  of 
>eople  towards  imposed  conservation  measures 
ind  some  of  the  conclusions  drawn  from  the  study 
ire  discussed.  A  listing  of  publications  and  papers 
jresented  is  included. 
W6-O2510 


FISCAL  YEAR  1983  PROGRAM  REPORT, 
V1ASSACHUSETTS  WATER  RESOURCES  RE- 
SEARCH CENTER, 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 
P.  J.  Godfrey,  and  E.  R.  Kaynor. 
\vailable  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-216885/ 
\S,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
Iche.  Annual  Report  for  Fiscal  Year  1983,  Decem- 
ber 1984.  30  p.  USGS  G848-01. 

Descriptors:  'Water  Resources  Institutes,  'Massa- 
;husetts,  *Water  resources  research,  Training, 
Education. 

This  report  summarizes  the  activities  of  the  Water 
Resources  Research  Center  at  the  University  of 
Massachusetts  for  the  period  October  1983  to  Sep- 
tember 1984.  It  contains  a  Director's  Message, 
summaries  of  four  projects  supported  by  the 
United  States  Geological  Survey,  19  projects  sup- 
ported by  state  and  private  grants,  education  and 
training  functions  of  the  Center,  and  a  summary  of 
the  water  resource  research  needs  of  the  Common- 
wealth of  Massachusetts. 
W86-02519 


FISCAL  YEAR  1983  INSTITUTE  PROGRAM 
REPORT,  (VIRGINIA  WATER  RESOURCES 
RESEARCH  CENTER), 

Virginia  Water  Resources  Research  Center, 
Blacksburg. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-216919/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Final  Program  Report,  April  1985.  18  p. 
USGS  G874-01. 

Descriptors:  *Water  management,  *Water  quality, 
•Land  use,  "Urban  runoff,  'Agricultural  runoff, 
♦Information  retrieval,  *Public  participation, 
♦Technology  transfer,  Forest  watersheds,  Water 
quality  data,  Indexing,  'Virginia. 

This  report  summarizes  the  sponsored  research, 
technology  transfer/information  dissemination, 
and  state  and  local  cooperative  efforts  of  the  Vir- 
ginia Water  Resources  Research  Center  during 
1983.  In  all  its  activities  the  Center  cooperated 
extensively  with  state  and  local  officials  and 
agency  personnel  through  a  Statewide  Advisory 
Committee  and  a  system  of  ad-hoc  advisory  com- 
mittees for  particular  projects.  Three  research 
projects  were  sponsored.  The  first  reviewed  land 
use  impacts  on  water  resources  in  Virginia  and 
outlines  topics  needing  additional  research.  The 
second  project  examined  issues  related  to  the 
design  of  a  water  quality  data  clearinghouse  for 
Virginia,  and  suggested  that  a  clearinghouse 
should  be  developed  progressively  as  part  of  an 
already  existing  system,  such  as  NAWDEX  or 
STORET.  Project  three  analyzed  the  water  re- 
source public  participation  programs  of  31  states, 
compared  them  with  the  prescriptions  found  in  the 
literature,  and  provided  recommendations  for  ex- 
panded public  involvement.  Information  dissemi- 
nation activities  included  publication  of  a  monthly 
newsletter,  bulletins,  a  special  report,  and  an  exam- 
ination of  options  for  change  in  southeastern  states' 


systems  for  water  management.  Center  staff  also 
conducted  a  water/energy  conservation  education 
program  and  developed  an  interactive  unit  in  wild- 
life management  and  a  groundwater  education  pro- 
gram. 
W86-02522 


FISCAL  YEAR  1983  PROGRAM  REPORT  OF 
THE  WATER  RESOURCES  RESEARCH  INSTI- 
TUTE OF  NEW  YORK  STATE, 

Cornell  Univ.,  Ithaca,  NY.  Center  for  Environ- 
mental Research. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-217024/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Final  Program  Report,  Sept  1984.  17  p. 
USGS  G859-01. 

Descriptors:  Groundwater  protection  and  manage- 
ment, Acid  precipitation,  'Water  resources  plan- 
ning, 'New  York. 

The  Institue  Water  Resources  Research  Program 
for  FY  1983  focused  on  three  problem  areas  identi- 
fied as  critical  in  the  Middle  Atlantic  Region: 
groundwater  protection  and  management;  acid 
precipitation;  and  water  resources  planning.  The 
groundwater  protection  and  management  research 
program  addressed  problems  of  quality  protection 
and  the  technology  transfer  program  focused  on 
related  problems  of  management  and  information 
dissemination.  The  latter  program  was  and  is  car- 
ried out  in  close  coordination  with  the  New  York 
State  Department  of  Environmental  Conservation, 
and  included  special  training  sessions  for  staff  of 
the  NYSDEC.  The  Institute  participated  in  the 
development  of  State  policy  in  the  groundwater 
area,  as  well  as  in  the  development  of  the  scientific 
base  for  that  policy.  The  acid  precipitation  re- 
search projects  focused  on  the  effects  of  the  phe- 
nomenon: on  tree  pollen  germination  and  tube 
growth  and  use  of  induced  fluorescence  measure- 
ments to  assess  aluminum-organic  interactions  in 
acidified  lakes.  The  project  relating  to  water  re- 
sources planning  developed  a  methodology  for 
estimating  the  frequency,  severity  and  duration  of 
water  supply  shortages  in  existing  water  supply 
systems  which  rely  on  both  surface  and  ground 
water.  The  methods  were  applied  to  an  area  trou- 
bled by  water  shortages  due  to  both  episodic  and 
chronic  contamination  of  the  water  supply  sources. 
W86-02533 


FY  1983  DELAWARE  WATER  RESEARCH  IN- 
STITUTE, PROGRAM  FINAL  REPORT, 

Delaware  Univ.,  Newark.  Water  Resources 
Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-217693/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. 1984.  10  p.  USGS  G-833/01. 

Descriptors:  'Delaware,  'Water  resources  re- 
search, Storm  runoff,  Management  planning, 
Groundwater  pollution,  Sanitary  landfills,  Aerobic 
digestion,  Biological  oxidation,  Activated  carbon, 
Adsorption,  Hydrologic  budget,  Water  shortage, 
Groundwater,  Nitrates,  Nitrification,  Kinetics, 
Technology  transfer. 

The  FY  1983  Delaware  Water  Research  Institute 
Program  was  responsive  to  the  water  problems  of 
Delaware  and  the  surrounding  region.  Ground- 
water management  and  contamination  have  been 
identified  as  high  priority  research  needs,  and  three 
of  our  1983  research  projects  focused  on  ground- 
water contamination.  A  second  area  cited  as  a  high 
priority  regional  and  Delaware  water  problem  is 
wastewater  treatment,  and  two  of  the  projects 
included  in  our  FY  1983  program  involved  re- 
search into  improved  treatment  methods.  The  need 
for  improved  water  resources  planning  has  contin- 
ued to  appear  as  a  problem  area  over  the  years, 
and  one  of  the  research  projects  in  our  FY  1983 
program  addressed  this  issue.  The  final  component 
of  our  1983  program  consisted  of  two  technology 
transfer  projects;  one  resulted  in  a  newsletter,  the 
other  in  a  computer-based  program  for  the  selec- 
tion of  techniques  to  mitigate  the  impacts  of  urban 
stormwater.  The  FY  1983  Program  Final  Report 
contains  an  informative  abstract  outlining  these 


projects,  as  well  as  a  synopsis  of  each  including  the 
purpose  and  objectives,  the  methods  and  proce- 
dures, principal  findings,  conclusions,  and  publica- 
tions produced. 
W86-02534 


FY  1983  INSTITUTE  FINAL  PROGRAM 
REPORT  (TENNESSEE  WATER  RESOURCES 
RESEARCH  CENTER), 

Tennessee  Water  Resources  Research  Center, 
Knoxville. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-217768/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Tennessee  University,  Knoxville,  Water  Re- 
sources Research  Center.  Final  Program  Report, 
September  1984.  19  p.  USGS  G870-01. 

Descriptors:  Water  Resources  Research  Institute, 
•Tennessee,  Water  pollution  control,  Erosion  con- 
trol, Information  transfer,  Acid  rain. 

This  report  details  FY  83  research  work  accom- 
plished by  the  Tennessee  Water  Resources  Re- 
search Center  under  the  Department  of  Interior's 
Annual  Cooperative  Program.  Foremost  was  the 
desire  of  the  Tennessee  Water  Resources  Research 
Center  to  direct  its  funded  research  efforts  towards 
environmental  and  growth  related  issues  identified 
by  Governor  Alexander's  Safe  Growth  Action 
Team.  Specifically,  these  issues  revolved  in  and 
around  aspects  of  water  and  hazardous  wastes;  (1) 
a  comprehensive  evaluation  of  water  law  and 
policy  for  the  State,  leading  to  resolution  of  legal 
and  institutional  restraints  on  water  resources  plan- 
ning and  management;  (2)  a  variety  of  economic, 
social  and  political  studies  relating  to  problems  of 
government  in  coping  with  water  resources  needs 
and  responsibilities  and  (3)  technical  research 
projects  in  engineering  and  in  the  physical  and  life 
sciences  designed  to  assist  in  resolving  such  prob- 
lems as  erosion,  impact  of  strip-mining,  groundwat- 
er pollution  and  eutrophication.  This  report  pro- 
vides an  overview  of  five  (5)  research  projects/ 
activities:  (1)  Biological  Detoxification  of  Hazr- 
dous  Wastes;  (2)  Effects  of  Acid  Precipitation  on 
Composition,  Electrokinetic  Behavior,  Cation  Ad- 
sorption and  Ion  Exchange  Capacity  in  Various 
Soil  Systems;  (3)  Prevention  of  Gully  Formation 
and  Associated  Water  Degradation;  (4)  Evaluation 
of  Tennessee  Sites  for  the  Disposal  of  Hazardous 
Wastes-Social,  Economic  and  Technical  Consid- 
erations and  (5)  Information  Dissemination/Tech- 
nology Transfer  Program. 
W86-02541 


LOUISIANA  WATER  RESOURCES  RE- 
SEARCH INSTITUTE,  FY  1983  PROGRAM 
REPORT. 

Louisiana  Water  Resources  Research  Inst.,  Baton 
Rouge. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-218998/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Completion  Report,  1984,  57  p. 
USGS  G845-01. 

Descriptors:  'Louisiana,  'Technology  transfer, 
Water  resources,  Water  pollution  control,  Coal 
wastes,  Nutrient  assimilation,  Lakes. 

Five  projects  were  supported  by  the  Louisiana 
Water  Resources  Research  Institute  during  the 
year  1983-84.  One  project  related  to  technology 
transfer,  and  the  remaining  four  were  research 
projects.  The  technology  transfer  project  reaf- 
firmed the  need  for  continued  water  resources 
research  and  subsequent  transfer  of  research  results 
to  the  user-community.  The  research  projects  cov- 
ered a  broad  spectrum  of  environmental  and  water 
resources  area.  One  project  dealt  with  mathemati- 
cal modeling  of  streamflow.  The  other  project 
dealt  with  development  of  techniques  for  sediment 
analysis  to  isolate,  concentrate  and  detect  chlorin- 
ated hydrocarbons.  Another  project  concentrated 
on  treatment  of  coal  pile  runoff  in  Louisiana  and 
suggested  ways  for  treating  this  wastewater  most 
effectively.  The  last  project  dealt  with  nutrient 
assimilation  capacity  in  two  shallow  coastal  lakes. 
It  was  found  that  total  nitrogen  concentrations  in 
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water  draining  into  the  lakes  generally  exceeded 
concentrations  already  in  the  existing  lake. 
W86-02546 


INFORMATION  DISSEMINATION  FOR  A 
BETTER  UNDERSTANDING  OF  LOUISIANA'S 
WATER  RESOURCES, 

Louisiana  State  Univ.,  Baton  Rouge.   Hazardous 
Waste  Research  Center. 
B.  Worm. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-2 19079/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Louisiana 
Water  Resources  Research  Institute,  Baton  Rouge, 
September  1984.  31  p,  3  tab,  2  ref,  4  app.  USGS 
G845-22. 

Descriptors:  Education,  Research  priorities, 
•Coastal  zone  management  'Louisiana,  'Informa- 
tion transfer. 

This  project  involved  the  assessment  of  Louisiana 
citizen's  needs  for  water  resources  information, 
and  the  identification,  preparation,  and  dissemina- 
tion of  the  information  available  through  the  Lou- 
isiana Water  Resources  Research  Institute  to  meet 
these  needs.  During  the  needs  assessment  phase,  it 
was  found  that  a  need  for  information  on  most 
aspects  of  water  resources  exists  in  Louisiana.  One 
topic  of  major  concern  for  the  State,  coastal  zone 
■water  problems,  has  been  addressed  by  Institute- 
supported  research,  and  the  results  of  this  research 
was  used  to  develop  educational  materials  for  the 
public  on  these  problems.  A  brochure  was  pre- 
pared to  explain  the  complex,  interrelated  nature  of 
coastal  water  and  water-related  problems.  This 
material  was  prepared  for  distribution  to  the  librar- 
ies and  local  governments  of  the  communities  af- 
fected by  the  problems  addressed  as  well  as  to 
appropriate  state  government  offices.  This  project, 
through  the  evaluation  of  the  Institute's  ability  to 
satisfy  the  State's  needs  for  water  information 
through  existing  Institute  information,  revealed 
gaps  between  needs  for  information  and  existing 
information.  An  updating  of  the  Institute's  research 
priorities  was,  therefore,  proposed  as  a  means  of 
helping  fill  the  gap  between  information  needs  for 
the  State  and  information  available  through  the 
institute.  Those  topics  not  previously  addressed  by 
the  Institute  were  recommended  for  incorporation 
into  the  Institute's  water  research  priorities  listing. 
W86-02554 


FISCAL  YEAR  1983  PROGRAM  REPORT  INDI- 
ANA WATER  RESOURCES  RESEARCH 
CENTER, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 
J.  H.  Cushman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-225829/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. December,  1984.  90  p.  USGS  G841-01. 

Descriptors:  'Water  resources  research,  'Indiana, 
Path  of  pollutants,  Overland  flow,  Water  pollution 
control,  Shellfish,  Water  management. 

A  compilation  of  project  summaries  for  the  Fiscal 
Year  1983.  These  projects  include  studies  of 
groundwater  pollutant  transport,  overland  flow, 
control  of  non-point  pollution  control,  growth  of 
mussels,  simulation  of  drought  management,  and 
technology  transfer. 
W86-02558 


1983  CALIFORNIA  WATER  RESOURCES  IN- 
STITUTE PROGRAM  FINAL  REPORT, 

California  Univ.,  Davis.  Water  Resources  Center. 
J.  H.  Synder,  J.  DeVries,  and  R.  J.  Woods. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-225837/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  (Sept.  1984.)  17  p. 
USGS  G828-01. 

Descriptors:  'Water  Resources  Institutes,  'Admin- 
istrative agencies,  'Chaparral,  'Wetlands,  'Eco- 
nomic    aspects,     'Irrigation     practices,     'Fish, 


'Groundwater  recharge,  Watershed  management, 
Channels,  Irrigation,  Drip  irrigation,  Streamflow, 
Wells,  'California. 

This  report  is  a  synopsis  of  the  results  of  research 
projects  sponsored  under  Grant  Program  G-830, 
the  1983  Water  Research  Institute  Program 
(WRIP)  for  the  University  of  California's  Water 
Resources  Center.  The  California  WRIP  package 
is  a  subset  of  the  Center's  overall  research  program 
effort  and  contains  six  one-year  projects  investigat- 
ing the  following  areas:  Clarification  of  Surface 
Waters  for  Recharge  Through  Wells,  Temperature 
Requirements  of  Pacific  Coastal  Stream  Fishes, 
The  Implications  for  Total  Water  Demand  from 
the  Adoption  of  Drip  Irrigation  in  Western  Agri- 
culture, An  Economic  Approach  to  the  Estimation 
of  a  Dynamic  Production  Function  for  an  Irrigated 
Crop,  Channel  and  Flow  Relationships  in  Tidal 
Salt  March  Wetlands,  and  Chaparral  Management 
Effects  on  Water  and  the  Environment. 
W86-02559 


DISTRICT  OF  COLUMBIA  WATER  RE- 
SOURCES RESEARCH  CENTER,  FY  83  INSTI- 
TUTE FINAL  PROGRAM  REPORT, 

District  of  Columbia  Univ.,  Washington.   Water 
Resources  Research  Center. 
M.  H.  Watt. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-226009/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  60,  September  1984.  45  p.  USGS 
G834-01. 

Descriptors:  'Groundwater,  'Urban  hydrology, 
'Unit-day-values,  'Urbanization,  'Non-point 
sources,  Dewatering,  Statistical  methods,  Water 
quality,  Run-off,  Microcomputers,  Recreation, 
Seminars,  Mathematical  models,  Water  pollution 
sources. 

This  FY  83  Institute  Final  Program  Report  pre- 
sents the  completed  and  continuing  projects  that 
the  D.C.  Water  Resources  Research  Center  con- 
ducted between  August  1,  1983  and  September  30, 
1984.  These  projects  are:  1)  evaluation  of  the 
impact  of  urbanization  on  the  hydrogeological 
conditions  of  the  Fall-Line  Cities;  2)  Development 
of  frequency  functions  for  urban  non-point  risk 
evaluation;  3)  Derivation  of  unit-day-values  for 
recreation  benefit  valuation  in  water  resource  plan- 
ning based  on  a  comprehensive  theoretical  frame- 
work; 4)  Identification  and  prioritization  of  the 
water  resources  problems  and  research  needs  in 
the  District  of  Columbia;  5)  Development  of  an 
improved  test  for  the  determination  of  biochemical 
oxygen  daemand;  6)  Model  of  flow  and  non-point 
source  pollution  in  the  tidal  portion  of  the  Poto- 
mac River;  and  7)  Assessment  of  the  impact  of 
non-point  source  pollutants  on  an  urban  river. 
Also,  the  activities  of  the  Center  included  seminars 
which  are  described  in  the  report. 
W86-02576 


FISCAL  YEAR  1983  ANNUAL  REPORT  OF 
THE  WYOMING  WATER  RESEARCH 
CENTER, 

Wyoming  Water  Research  Center,  Laramie. 
R.  W.  Brocksen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-226348/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  program  report,  September  1984.  68  p, 
2  fig,  2  tab,  append.  USGS  G879-01. 

Descriptors:  'Wyoming,  'Water  resources  re- 
search, Universities,  Colorado  River  Basin,  Water 
resources  development. 

The  State  of  Wyoming  is  considered  to  be  a  water 
producing  state  to  the  Colorado  River  Basin,  the 
Snake  River  Basin,  and  the  Missouri  River  Basin. 
Approximately  15.5  million  acre  feet  of  water  is 
produced  in  Wyoming  annually,  with  approximate- 
ly 12  million  acre  feet  obligated  for  downstream 
use  through  compacts  and  treaties.  Wyoming  has 
embarked  on  a  large-scale  water  development  pro- 
gram with  the  intended  purpose  of  capturing  for  its 
use  as  much  of  the  excess  water  produced  as 
possible.  The  problems  associated  with  the  cap- 


ture, diversion,  dispersal,  and  re-use  of  these  water 
resources  are  encompassing.  In  addition,  being 
better  able  to  forecast  quantity  and  quality  of 
water  availability  to  downstream  users  is  extremely 
important.  To  address  the  problems  and  generate 
needed  information  associated  with  water  conser- 
vation, development,  and  re-use,  a  truly  interdisci- 
plinary effort,  well-managed  and  coordinated,  is 
essential.  The  Wyoming  Water  Research  Center  is 
organized  in  such  a  manner  and  can  call  on  the 
diverse  set  of  disciplinary  expertise  necessary  to 
address  key  issues  for  the  state  and  the  region. 
W86-02581 


FY  1983  FINAL  PROGRAM  REPORT  FOR  THE 
WATER  RESOURCES  RESEARCH  CENTER, 
THE  UNIVERSITY  OF  ARIZONA,  TUCSON, 
ARIZONA, 

Arizona     Water     Resources     Research     Center, 
Tucson. 
L.  G.  Wilson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-227213/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. FY83  Final  Program  Report,  Sept.  1984,  42 
p.  USGSG828-01. 

Descriptors:  'Arizona,  'Water  resources  research, 
Grants,  Water  use,  Water  conservation,  Ground- 
water, Irrigation,  Water  reuse,  Water  quality, 
Flood  forecasting. 

Projects  supported  by  the  FY83  program  related 
to  the  following  four  priority  issues  of  state  and 
regional  importance:  Water  conservation,  water 
utilization,  water  control  and  ground-water  qual- 
ity. The  water  conservation  projects  dealt  with 
irrigation  scheduling  and  household  reuse  and  con- 
servation. Among  the  water  utilization  projects 
was  a  project  dealing  with  the  economics  of  water 
importation  into  a  southwestern  community  and  a 
project  examining  the  effect  of  the  Southern  Ari- 
zona Water  Rights  Act  of  1981  on  the  political 
influence  of  the  Papago  nation.  Four  projects  relat- 
ed to  water  control.  One  project  was  aimed  at 
developing  an  automated  flood  warning  system  for 
the  Southwest.  A  second  project  examined  the  role 
of  paleofiood  hydrology  in  forecasting  extreme 
flood  events.  A  third  project  examined  rainfall- 
runoff  models  in  a  southwestern  city.  A  fourth 
project  evaluated  models  for  predicting  water  re- 
tention and  spillage  in  small  stockponds  in  South- 
ern Arizona.  Two  projects  dealt  with  ground- 
water pollution  by  volatile  organic  compounds 
(VOC's)  in  the  Southwest.  One  project  is  charac- 
terizing seasonal  and  diurnal  fluctations  of  VOC's 
in  the  vadose  zone  overlying  a  pollution  plume. 
The  second  project  comprised  writing  a  primer  for 
sampling  VOC's  in  ground  water.  The  information 
dissemination  activities  of  the  Center  included  pre- 
paring a  newsbulletin  and  project  bulletins. 
W86-02586 


NEBRASKA  WATER  RESOURCES  CENTER 
PROGRAM,  FY  1983  REPORT, 

Nebraska  Water  Resources  Center,  Lincoln. 
W.  L.  Powers. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-227304/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Program  Completion  Report  (1984).  11  p. 
USGSG854-01.  1 4-08-000 1-G854. 

Descriptors:  'Nebraska,  'Water  management, 
Groundwater,  Surface  waters,  Lakes,  Eutrophica- 
tion,  Grants. 

This  program  report  discussed  eight  projects  in  the 
Nebraska  Water  Resources  Center  research  pro- 
gram for  FY  1983.  Projects  are  divided  into  two 
broad  categories  of  Water  Quantity  and  Manage- 
ment, and  Water  Quality.  Under  Water  Quantity 
and  Management,  four  projects  deal  with  the 
major  water  problems  in  Nebraska.  Declining 
groundwater  tables  are  a  problem  in  many  Great 
Plains  states.  Project  854-02  provides  a  mechanism 
for  comparing  management  alternatives  necessary 
to  effective  groundwater  management.  The  other 
three  projects  in  this  area  relate  to  conservation  of 
water   supplies.   Project   G8  54-08   compares   two 
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nethods  for  measuring  evaporation  and  transpira- 
ion  for  corn,  sorghum  and  soybeans.  G854-07  and 
3854-09  examine  techniques  for  maximizing  the 
jffectiveness  of  limited  amounts  of  water.  There 
ire  four  projects  under  Water  Quality.  Project 
3854-03  related  to  the  problem  of  eutrophication 
jf  area  lakes.  G854-04  examines  the  problem  of 
surface  runoff  as  a  potential  vehicle  for  translat- 
ing pseudorabies  virus  from  swine  facilities.  G854- 
)5  relates  to  the  problem  of  irrigation  on  sandy 
soils  and  involved  an  effort  to  improve  the  esti- 
nates  of  nitrate  movement  in  sandy  soils.  Project 
3854-06  studied  the  mixing  and  movement  of  ni- 
trate-nitrogen within  an  aquifer.  Snyopses  of  these 
projects  are  included  in  this  program  report. 
W86-02595 


FLORIDA  WATER  RESOURCES   RESEARCH 

CENTER,  ANNUAL  INSTITUTE  PROGRAM 
REPORT,  1983, 

Florida  Water  Resources  Research  Center,  Gaines- 
ville. 

I.  P.  Heaney. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-227312/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Program  Report,  December  1984,  20  p. 
USGSG835-01. 

Descriptors:  *Florida,  Water  resources,  Ground- 
water, Pesticides,  Citrus,  Models,  Biological  waste 
treatment. 

The  1983  Annual  Institute  Report  for  Florida  con- 
tains synopses  of  the  following  four  studies  which 
were  supported  by  this  program:  1.  Aldicarb  Stud- 
ies in  Groundwaters  from  Citrus  Groves  in  Indian 
River  County,  Florida  by  Forrest  E.  Dierberg  of 
Florida  Institute  of  Technology;  2.  Extension  of 
Simplified  Models  Developed  for  Groundwater 
Quality  Simulation,  by  Barry  A.  Benedict,  Univer- 
sity of  Florida;  3.  Biological  Flocculation  in 
Waste-grown  Algal  Cultures,  by  Ben  Koopman 
and  Edward  P.  Lincoln  of  the  University  of  Flori- 
da; and  4.  Dissemination  of  Water  Related  Infor- 
mation Within  the  State  of  Florida,  by  James  P. 
Heaney  of  the  University  of  Florida.  Ten  reports 
were  published  in  1983  including  a  comprehensive 
study  of  Florida's  lakes.  Runoff,  the  quarterly 
newsletter,  was  sent  to  over  1 100  readers  including 
130  faculty.  A  major  research  study  on  hazardous 
wastes  was  initiated  with  support  from  the  U.S. 
Air  Force. 
W86-02596 


FY  1983  INSTITUTE  FINAL  PROGRAM 
REPORT  •  NEW  MEXICO, 

New  Mexico  Water  Resources  Research  Inst.,  Las 
Cruces. 
T.  G.  Bahr. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-229813/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Final  Program  Report,  September  1984.  17 
p.  USGS  G-858-01. 

Descriptors:  *New  Mexico,  'Water  resources  re- 
search, Personnel,  Water  management,  Water 
rights,  Water  resources  development,  Hydrology 
institutional  constraints. 

The  Fy  1983  research  program  funded  coopera- 
tively by  the  U.S.  Geological  Survey  and  the  New 
Mexico  Water  Resources  Research  Institute  sup- 
ported four  research  projects  and  one  technology 
transfer  project.  These  projects  addressed  ques- 
tions in  three  of  New  Mexico's  five  major  water 
problem  areas.  Water  quality  problems  associated 
with  increasing  industrial  demand  were  the  topic 
of  two  of  the  projects,  while  one  project  each 
investigated  groundwater  recharge  and  water 
demand  projection.  One  of  the  water  quality 
projects  has  developed  a  methodology  for  moni- 
toring heavy  metal  concentrations  in  natural 
waters  on  a  real-tie  basis.  The  technique  is  based 
on  anodic  stripping  voltammetry.  The  second 
water  quality  project  looked  at  Gas  Chromatogra- 
phic/Mass  Spectrometric  techniques  for  identify- 
ing toxic  organic  compounds  in  natural  gas  pipe- 
line hydrostatic  test  water.  The  project  will  contin- 
ue in  FY  1984  with  a  shift  in  emphasis  to  looking  at 


water  generated  as  a  result  of  drilling  and  produc- 
tion operations.  Groundwater  recharge  is  a  critical 
issue  in  New  Mexico.  New  ways  are  needed  to 
estimate  current  and  historic  levels  of  recharge. 
This  study  used  radio  and  stable  isotope  techniques 
to  age  groundwaters  associated  with  coal  bearing 
formations  in  New  Mexico  an  estimate  prehistoric 
climates  and  recharge  rates.  The  final  research 
project  in  the  joint  federal-state  program  looked  at 
the  techniques  needed  for  projecting  future  water 
demand  from  economic  and  demographic  data. 
The  project  used  the  Arkansas,  Red,  White  River 
basin  area  of  New  Mexico  as  its  case  study  loca- 
tion. 
W86-02610 


WISCONSIN  WATER  RESOURCES  CENTER, 
FINAL  PROGRAM  REPORT  FY  1983. 

Wisconsin  Univ.-Madison.  Water  Resources 
Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-230050/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Program  Report,  Sept  1984.  40  p,  2  fig, 
30  ref.  USGS  G878-01.  14-08-0001-G878. 

Descriptors:  *Path  of  pollutants,  'Wisconsin,  Edu- 
cation, Groundwater,  Organizations,  Technology 
transfer,  Training,  Water  Resources  Institutes. 

The  issue  of  primary  concern  addressed  by  the  FY 
1983  Wisconsin  Water  Resources  Research  Insti- 
tute Program  was  the  transport  of  contaminants  to 
and  through  the  groundwater  system.  Of  particular 
concern  were  (1)  pesticide  movement  to  ground- 
water from  agricultural  uses  in  irrigated  sandy  soils 
and  its  vertical  and  horizontal  dispersion  in  the 
groundwater;  (2)  the  impact  of  dewatering  a  lead 
mine  on  the  movement  of  lead,  arsenic,  magnesium 
and  sulfate  to  groundwater;  and  (3)  the  importance 
of  adsorption/desorption  reactions  in  the  root  and 
vadose  zones  of  soil  in  transport  of  contaminants  to 
groundwater.  This  research  has  allowed  us  to 
begin  to  determine  the  minimum  amount  of  infor- 
mation to  predict  whether  a  particular  location  is 
sensitive  to  transport  of  materials  through  soils  to 
groundwater;  the  physical  and  chemical  properties 
of  organic  and  inorganic  compounds  related  to  the 
ease  of  their  transport  to  groundwater;  the  disper- 
sion of  contaminants  in  flowing  groundwater;  and 
the  time  required  for  contaminants  to  reach  non- 
threatening  concentrations  in  the  groundwater. 
The  sites  chosen  for  investigation  include  areas 
where  there  are  important  contaminant  threats  to 
groundwater  in  Wisconsin  and  the  region.  Three 
Ph.D.  students  (Environmental  Toxicology,  Geol- 
ogy and  Geophysics,  and  Water  Chemistry)  were 
supported  by  the  FY  1983  Wisconsin  WRC  pro- 
gram. In  addition  hourly  help  students  have  been 
provided  with  1200  hours  of  training  in  scientific 
field  work,  library  references  services,  and  com- 
puter cataloging. 
W86-02613 


FY  1983  FINAL  REPORT-STATE  WATER  RE- 
SOURCES RESEARCH  INSTITUTE  PRO- 
GRAM, UNIVERSITY  OF  GUAM. 

Guam  Univ.,  Agana.  Water  and  Energy  Research 
Inst,  of  the  Western  Pacific. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-230076/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report  (1984),  17  p. 
USGS  G837-01. 

Descriptors:  'Guam,  'Research  institutions, 
•Technology  transfer,  'Information  exchange. 

An  overview  of  the  organizational  structure  and 
mission  of  the  University  of  Guam  Water  and 
Energy  Research  Institute  is  given.  Synopses  of 
research  projects  undertaken  in  FY  1983  are  also 
given.  Four  were  completed;  one  was  terminated; 
and  one  is  continuing  into  the  next  fiscal  year.  The 
titles  of  these  projects  are:  Completed-(l)  Tech- 
nology Transfer;  (2)  A  Hydrogeologic  Investiga- 
tion of  Atoll  Islands,  Ponape  State,  Eastern  Caro- 
line Islands;  (3)  A  Comparison  of  Fresh  Water  Use 
Customs  on  Ulithi  Atoll  with  those  of  Selected 
other  Micronesians  Atolls;  (4)  A  Comparative 
Study  of  Sewage  Treatment  by  a  Capillary  Siphon 


Trench  System  versus  a  Conventional  Leaching 
Trench  System;  Terminated-(l)  Feasibility  Study 
of  Tracer  Utilization  to  Determine  Hydrodynamic 
Properties  of  Limestone  Units  in  Northern  Guam; 
Continuing-(l)  Solar  Pumping  of  Groundwater  as 
a  Source  of  Irrigation  Water  for  Remote  Areas  of 
Southern  Guam. 
W86-02615 


F.Y.  1983  INSTITUTE  FINAL  PROGRAM 
REPORT,  (MISSOURI  WATER  RESOURCES 
RESEARCH  CENTER), 

Missouri  Water  Resources  Research  Center,  Co- 
lumbia. 

T.  E.  Clevenger. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-230084/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Institute  Report,  Sept.  1984.  24  p.  USGS  G- 
852-01.  14-08-0001-G-852. 

Descriptors:  Computer  modeling,  Water  manage- 
ment, Soil  absorption  capacity,  Groundwater  pol- 
lution, Waste  water  treatment,  Land  disposal, 
'Missouri,  'Water  resources  research. 

Research  areas  covered  under  the  1983  Fiscal  Year 
for  the  Missouri  Water  Resources  Research  Center 
are:  a)  Aspects  of  Water  Quantity,  b)  Water 
Policy,  Planning  and  Adjudication,  and  c)  Quality 
of  Surface  and  Groundwaters.  Four  proposals 
were  funded  during  this  period  with  two  in  Water 
Quality,  one  each  in  Water  Quantity  and  Water 
Policy.  Water  Quality:  1)  Organic  Groundwater 
Contamination  Evlauation  and  Prediction,  and  2) 
Decreasing  Hydraulic  Conductivity  of  Hazardous 
Waste  Clay  Barriers  by  Internal  Chemical  Reac- 
tions -  Phase  One  of  Two  Phases.  Water  Quantity: 
1)  Quantitative  Aspects  of  Water  Resources  Man- 
agement for  the  State  of  Missouri.  Water  Policy:  1) 
Land  Application  of  Sewage  Effluent  for  Missouri 
Water  Resources  Conservation  and  Pollution  Con- 
trol. 
W86-02616 


FISCAL  YEAR  1983,  PROGRAM  REPORT, 
MONTANA  WATER  RESOURCES  RESEARCH 
CENTER, 

Montana  Water  Resources  Research  Center,  Boze- 
man. 

H.  S.  Peavy. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-230126/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Program  Report,  February  1985.  48  p. 
USGS  G-853-01.  14-08-0001-G853. 

Descriptors:  Administration,  Grants,  'Research 
projects,  'Information  transfer,  'Water  resources 
research,  'Montana. 

The  organization  and  operation  of  the  Montana 
Water  Resources  Research  Center  programs  for 
the  period  of  October  1,  1982  to  September  30, 
1984  is  described.  Included  are  statements  regard- 
ing the  authorization,  funding,  role  and  organiza- 
tional structure  of  the  Center.  The  Water  Center  is 
outlined  and  synopsis  of  the  1983  research  and 
information  transfer  projects  are  included.  Several 
projects  funded  under  other  fiscal  year  programs 
were  either  completed  or  begun  during  FY  1983. 
A  list  of  the  publications  resulting  from  projects 
reported  in  this  document,  along  with  a  list  of 
student  trainees,  is  also  included. 
W86-02620 


FINAL  PROGRAM  REPORT  FOR  THE  FY1983 
NEVADA  WATER  RESEARCH  ENSTITUTE 
PROGRAM, 

Nevada  Univ.  System,  Reno.  Water  Resources 
Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232775/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Sept.,  1984.  5  p.  USGS  G855-01.  14-08-0001- 
G-855. 
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Descriptors:  'Nevada,  Water  Research  Institute 
Program,  'Recharge,  Irrigation,  Reservoir  models, 
•Water  resources  research. 

The  Nevada  research  program  for  FY  1983,  funded 
in  part  by  the  U.S.  Department  of  the  Interior  as 
authorized  by  the  Water  Research  and  Develop- 
ment Act  of  1978  (P.L.  95-467),  is  described.  Three 
research  projects  were  undertaken,  namely:  Water 
Harvest  and  Artificial  Recharge;  Analysis  of  the 
Economics  of  Irrigation  Pumping,  and  Distribu- 
tion Efficiences;  and  Uncertainty  in  Modern  Im- 
poundment Models/Effects  and  Methods  of  Anal- 
ysis. Abstracts  of  these  research  projects  are  pro- 
vided. 
W86-02622 


FY  1983  (SOUTH  DAKOTA  WATER  RE- 
SOURCES RESEARCH  INSTITUTE)  FINAL 
PROGRAM  REPORT, 

South  Dakota  State  Univ.,  Brookings.  Water  Re- 
sources Research  Inst. 
A.  R.  Bender. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232833/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Program  Report,  March  1985.  28p. 
USGS  G869-01.  1 4-08-000 l-G-869. 

Descriptors:  'South  Dakota,  'Water  research,  'Ir- 
rigation, 'Drainage,  'Groundwater,  'Radiochemi- 
cal analysis,  'Glacial  soils. 

The  FY  1983  South  Dakota  Water  Research  Insti- 
tute program  consisted  of  five  research  projects  in 
three  general  areas:  (1)  water  use  and  management, 
(2)  groundwater  quality,  (3)  dynamics  of  ground- 
water systems.  These  projects  develop  information 
necessary  to  improve  the  economic  and  personal 
well-being  of  the  citizens  of  the  state  and  region. 
The  report  contains  a  synopsis  of  each  of  the 
following  projects:  G-869-02,  Conservation  tillage 
and  irrigation  management  practices  for  optimum 
crop  production;  G-869-03,  Effective  use  of  soil 
amendments  on  prevention  and  reclamation  of  irri- 
gation-induced sodic  soils;  G-869-04,  Monitoring 
leachate  treatment  provided  by  a  groundwater 
interception  trench  at  a  solid  waste  landfill;  G-869- 
05,  Radium  -226  and  -228  in  the  groundwater  of 
southeastern  South  Dakota;  and  G-869-06,  Charac- 
terizing water  movement  in  the  weathered  zone  of 
glacial  tills  under  continuous  irrigation. 
W86-02628 


1983  INSTITUTE  PROGRAM  REPORT,  NEW 
JERSEY, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
A.  W.  Mcintosh. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232882/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Final  Program  Report,  March,  1985.  14  p. 
USGSG857-01.  14-08-0001-G-857. 

Descriptors:  'Acid  rain,  Organic  compounds, 
Groundwater  pollution. 

The  1983  program  focused  on  two  key  issues 
within  New  Jersey:  (1)  toxic  substances  in  the 
ground  water,  and  (2)  acidic  deposition.  Two 
projects  ('Toxic  Chemical  Transport  and  Fate  in 
Groundwater  Systems'  by  Drs.  R.  Ferrara  and  W. 
G.  Gray,  and  'Buffer  Capacities  of  Freshwater 
Lakes  Sensitive  to  Acidic  Rain  and  Leaching  of 
Toxic  Metals  from  their  Sediments'  by  Dr.  S. 
Faust)  have  been  completed,  while  three  other 
projects  in  these  categories  are  continuing  during 
the  fiscal  year  1984  program. 
W86-02633 


HAWAII  WATER  RESOURCES  INSTITUTE 
PROGRAM:  FISCAL  YEAR  1983, 

Hawaii   Univ.   at   Manoa,    Honolulu.   Water   Re- 
sources Research  Center. 
L.  S.  Lau. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232916/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Final  Program  Report,   1984.   17  p.  USGS 


G838-01.  14-O8-OO01-G838. 

Descriptors:  'Water  Resources  Institutes,  'Long- 
term  planning,  'Hawaii,  'Water  programs,  Policy 
formulation. 

A  synopsis  of  the  results  of  research  projects  spon- 
sored under  Grant  Program  G-838,  the  1983  Water 
Research  Institute  Program  (WRIP),  is  reported 
for  the  University  of  Hawaii  at  Manoa's  Water 
Resources  Research  Center.  The  Hawaii  WRIP 
projects  are  a  portion  of  the  Center's  total  research 
program  and  include  seven  projects:  Development 
of  Methods  to  Recover  and  Culture  Infectious 
Human  Rotavirus  from  Sewage  and  Natural 
Waters;  Chemical  Constituents  of  Rainfall  at  Dif- 
ferent Locations  in  Hawaii;  An  Evaluation  of  the 
Economic  Efficiency  of  the  Property  Rules  Result- 
ing from  the  Reppun  Decision;  Habitat  Preferences 
of  Hawaiian  Stream  Fishes;  Estimation  of  Water 
Use  Coefficients  and  Multipliers  for  Oahu;  Dynam- 
ic Response  of  the  Lower  Boundary  of  a  Basal 
Aquifer  to  Surface  Disturbances;  and  Journal  Re- 
prints and  Unpublished  Papers  Relevant  to  Water 
Resources  in  Hawaii:  Information  Transfer. 
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FISCAL  YEAR  1983  PROGRAM  REPORT, 
WATER  RESOURCES  RESEARCH  CENTER 
(MINNESOTA), 

Minnesota  Univ.,  St.  Paul.  Water  Resources  Re- 
search Center. 
G.  R.  Blake. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232924/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Program  Report,  St.  Paul,  Oct.  1984. 
25  p.  USGS  G850-01.  14-O8-O0O1-G-85O. 

Descriptors:  'Coordination,  Administration, 
Policy,  State  agencies,  Objectives,  'Research  and 
development,  'Grants,  'Minnesota,  'Water  Re- 
sources Research. 

The  Fiscal  Year  1983  Program  Report  of  the  Uni- 
versity of  Minnesota  Water  Resources  Center  pre- 
sents a  summary  of  activities  for  fiscal  year  1983.  It 
covers  the  period  October  1,  1982  through  Sep- 
tember 30,  1984.  The  report  describes  the  research 
activities  of  the  Center,  its  involvement  in  training 
water  scientists  and  its  efforts  in  transferring  tech- 
nologic information  to  potential  users.  Research 
progress  reports  of  six  sponsored  projects  are  in- 
cluded in  the  report.  A  summary  of  students  em- 
ployed and  given  water  sciences  training  through 
the  Water  Resources  Center  are  presented. 
W86-02637 


POLICY  AND  ORGANIZATIONAL  CONSID- 
ERATIONS FOR  IMPROVING  TRANSFER  OF 
UNIVERSITY  RESEARCH  INFORMATION 
AND  EFFECTING  AVAILABILITY  OF  EXPER- 
TISE TO  STATE  AGENCIES, 
Minnesota  Univ.,  St.  Paul.  Water  Resources  Re- 
search Center. 
G.  R.  Blake. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232932/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  St.  Paul,  July,  1984.  36 
p.  USGS  G850-22.  14-O8-OO01-G-85O. 

Descriptors:  Coordination,  Administration,  Policy, 
'State  agencies,  Procedures,  'Minnesota,  'Water 
Resources  Research. 

The  troubled  state  of  financing  of  the  Water  Re- 
sources Research  Center  (WRRC)  precipitated  a 
review  of  the  WRRC,  its  role,  its  relation  to  other 
water  resources  units  or  programs  in  the  Universi- 
ty, its  administrative  structure  and  its  financing.  An 
ad  hoc  committee  appointed  by  the  University 
Vice  President  reported  back  with  its  recommen- 
dations on  the  role  of  WRRRC,  in  research,  in 
coordination,  and  in  communication  and  outreach. 
The  ad  hoc  report  was  supportive  of  the  need  for 
strengthening  and  financially  supporting  an  ex- 
panded role  for  WRRC.  The  University  adminis- 
tration sensing  a  need  for  developing  a  coordinated 
mission  for  Natural  Resources  on  its  various  col- 
leges and  campuses  took  action  to  set  up  a  struc- 


ture for  that  purpose.  This  consisted  of  appointing 
an  Executive  Council,  a  technical  advisory  com- 
mittee and  four  resources  sub-committees  of  which 
the  Water  Resources  Subcommittee  was  one.  The 
Water  Resources  Subcommittee  if  activated  will 
probably  set  the  goals  and  define  the  future  role 
and  authority  of  not  only  WRRC  but  also  of  other 
water  Center  in  the  University. 
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FY  1983  FINAL  PROGRAM  REPORT  (TEXAS 
WATER  RESOURCES  INSTITUTE), 

Texas  Water  Resources  Inst.,  College  Station. 
W.  G.  Jordan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232965/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Program  Report,  FY  1983,  1984.  32  p. 
USGSG-871-01.  1 4-08-000  l-G-871. 

Descriptors:  'Texas,  'Water  management,  Reser- 
voir management,  Conservation,  Flood  control, 
Secondary  recovery,  Ogallala  aquifer,  Unsaturated 
zone,  Surface  irrigation,  Surge  flow,  Irrigation  effi- 
ciency, Technology  transfer  methods,  Effective- 
ness, New  irrigation  design. 

The  Institute's  1983  annual  cooperative  program 
consisted  of  four  research  projects  that  dealt  in 
general  with  the  efficient  use  of  the  state's  surface 
and  ground  water  resources.  Current  methods  of 
reservoir  operation  were  examined  to  determine  if 
current  policies  provided  for  an  optimum  balance 
between  flood  control  and  conservation  purposes. 
Redistribution  of  storage  capacity  between  flood 
control  and  conservation  has  significant  potential 
to  improve  the  overall  effectiveness  of  a  reservoir 
system.  This  project  will  continue  in  1984  with  an 
intensive  analysis  of  selected  reservoirs.  The  re- 
maining three  projects  dealt  with  enhanced  recov- 
ery of  ground  water  and  its  efficient  use  in  irriga- 
tion. Enhanced  recovery  technologies  have  been 
applied  to  the  Ogallala  Aquifer  with  encouraging 
results.  Air  injection  appears  to  force  additional 
water  from  the  unsaturated  portion  of  the  forma- 
tion into  the  saturated  zone.  A  large  physical 
model  has  been  designed  to  provide  an  experimen- 
tal vehicle  to  verify  and  extend  field  results.  Re- 
search on  surge  irrigation  has  produced  a  simple 
model  to  predict  the  impact  of  operational  proce- 
dures on  soil  infiltration  rates.  This  model  permits 
prediction  of  the  effectiveness  of  surge  irrigation  in 
improving  water  application  efficiency  for  soils 
with  different  infiltration  rates.  Factors  determin- 
ing the  rate  of  irrigation  technology  transfer  were 
also  studied  with  the  conclusion  that  research 
agencies  and  farm  pubications  were  the  most  im- 
portant initial  sources  of  information,  but  irrigation 
equipment  dealers  and  company  representatives 
were  most  instrumental  in  adoption  of  new  tech- 
nology. Adoption  of  the  LEPA  (Low  Energy 
Precision  Application)  technology  was  the  case 
under  study. 
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INSTITUTE  PROGRAM  REPORT,  FISCAL 
YEAR  1983,  SOUTH  CAROLINA  WATER  RE- 
SOURCES RESEARCH  INSTITUTE. 

Clemson  Univ.,  SC.  Water  Resources  Research 
Inst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-232999/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Annual  Report,  September  1984.  76  p,  10  fig, 
5  tab.  Paul  B.  Zielinski,  editor.  USGS  G-868-01. 
14-O8-OO01-G-868. 

Descriptors:  'Water  Resources  Institutes,  'South 
Carolina,  'Water  resources  research,  Universities, 
Education. 

This  report  contains  the  summary  statement  of 
activities  for  the  fiscal  year  1983.  Descriptions  of 
eight  (8)  funded  projects.  Three  (3)  of  these  were 
funded  with  state  funds  only.  Summaries  of  re- 
search funded  through  federal  funds,  five  (5)  pro- 
posals and  synopsis  of  (5)  federal  funded  research 
projects.  Also,  a  description  of  the  proposal  devel- 
opment is  included. 
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FINAL  PROGRAM  REPORT,  FISCAL  1983, 
KANSAS  WATER  RESOURCES  RESEARCH 
[NSTITUTE, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

F.  W.  Smith. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-233021/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. January,  1985.  19  p.  USGS  G843-01. 

Descriptors:  *Kansas,  *Water  Resources  Research, 
Water  yield,  Stream  flow,  Water  conservation, 
Agricultural  runoff,  Simulation  analysis,  Water  use 
sfficiency,  Interstitial  soil  pore  water,  Water  short- 
age risk,  Water  rights. 

More  effective  water  use  where  it  falls  is  a  desira- 
ble goal  for  agriculture,  but  fuller  utilization  up- 
stream means  potentially  less  water  available  for 
iownsteam  users.  New  agricultural  technology  on 
nonirrigated  areas  is  estimated  to  be  reducing  po- 
tential stream  flow  by  18  percent  at  present  and 
projected  to  reduce  it  by  25  percent  by  year  2024. 
A  study  of  irrigators  in  central  Kansas  indicated 
that  improvements  are  needed  in  the  form  of  more 
tailwater  pits  and  reuse  of  the  tailwater  could  be 
increased.  This  same  study  yielded  information 
that  is  needed  in  order  to  establish  a  baseline  study 
which  is  essentia]  for  adequate  determination  of 
management  and  control  data.  A  diffusion  model 
was  formulated  and  used  to  describe  mass  transfer 
across  the  soil  surface.  The  object  of  the  research 
was  to  study  the  important  component  of  pesticide 
transport  process.  Another  study  was  concerned 
with  providing  an  evaluation  before  making  a  deci- 
sion on  the  future  policy  for  operating  a  reservoir. 
As  pertains  to  Kansas  state  water  resources  plan- 
ning, it  seems  clear  the  state  can  and  probably  does 
indirectly  tax  water  rights  as  a  property  right  at 
least  in  some  portions  of  the  state. 
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FINAL  PROGRAM  REPORT  FOR  FISCAL 
¥EAR  1983,  (VIRGIN  ISLANDS  WATER  RE- 
SOURCES RESEARCH  CENTER), 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 
Resources  Research  Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-233732/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Annual  Report,  Sept  1984.  12  p.  USGS 
G875-01.  14-08-0001-G-875. 

Descriptors:  *Virgin  Islands,  *Water  Resources  In- 
stitute, Program  report,  *Water  resources  research, 
Education,  Universities. 

The  FY  1983  research  program  of  the  Virgin  Is- 
lands Water  Resources  Research  Center  concen- 
trated on  assessment  of  water  resources  and 
present  and  future  needs  for  the  limited  water 
resources  in  the  Virgin  Islands.  Projects  investigat- 
ed the  demand  for  water  and  quality  of  ground- 
water in  St.  Thomas,  as  well  as  the  rainfall-runoff 
characteristics  of  basins  in  St.  John.  A  method  was 
developed  to  optimally  size  rain  water  cisterns  and 
an  international  conference  was  held  to  discuss  the 
water  resources  problems  of  islands  of  the  eastern 
Caribbean. 
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FISCAL  YEAR  1983  FINAL  PROGRAM 
REPORT  PENNSYLVANIA  WATER  RE- 
SEARCH INSTITUTE  PROGRAM. 

Pennsylvania  State  Univ.,  University  Park.  Inst, 
for  Research  on  Land  and  Water  Resources. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-233740/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  LW8406,  Sept.  1984.  23  p.  USGS 
G865-01.  14-08-001-G-865. 

Descriptors:  Streams,  Aquatic  productivity, 
•Technology  transfer,  Atmospheric  deposition, 
Water  conservation,  Reservoir  operation,  Eutroph- 
ication,  Nutrients,  Forest  soils  leachate,  Water  al- 
location, *Pennsylvania,  'Water  Resources  Insti- 
tute, Education,  Universities. 

Program  objectives  pursued  in  the  Fiscal  Year 
1983  Annual  Cooperative  Program  included:  eval- 


uating the  rate  and  extent  of  recovery  of  a  stream, 
dominated  by  the  growth  of  aquatic  vascular 
plants,  following  a  program  of  phosphorus  remov- 
al; determining  if  the  chemistry  of  soil  and  soil 
leachate  in  Appalachian  forests  varies  with  the 
amount  of  acidic  atmospheric  deposition;  develop- 
ing a  flow  management  model  to  explore  alterna- 
tive approaches  to  future  drought  protection  for 
the  Monongahela  River  Basin,  and  examine  possi- 
ble impacts  of  modifications  in  reservoir  operating 
policies  and  low  flow  consumptive  use  restrictions. 
In  addition  a  program  of  technology  transfer  was 
directed  to:  improving  the  general  public's  under- 
standing about  atmospheric  deposition  in  Pennsyl- 
vania; increasing  the  knowledge  of  local  sewage 
enforcement  officers  and  water  managers  about 
maximum  level  water  conservation  devices;  and 
educating  local  government  officials  to  the  poten- 
tial benefits  of  hydraulic  load  reduction  through 
water  conservation  for  malfunctioning  on-lot 
sewage  systems. 
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NORTH  DAKOTA  WATER  RESOURCES  RE- 
SEARCH INSTITUTE,  ANNUAL  COOPERA- 
TIVE PROGRAM  FOR  FY83, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Chem- 
istry. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-233757/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. FY83  Final  Program  Report,  (1984).  9  p. 
USGSG861.  14-08-0001-G861. 

Descriptors:  'North  Dakota,  *Water  Resources  In- 
stitute, Brine  disposal,  Evaporation,  Terrain  analy- 
sis, Oil  industry,  Seepage,  Water  pollution,  Water 
resources  research,  Education,  Universities. 

In  the  fiscal  year  of  1983  the  North  Dakota  Water 
Resources  Research  Institute  carried  out  a  pro- 
gram of  research  development,  information  dis- 
semination and  research  action  dealing  with  water 
problems  important  to  North  Dakota  and  relevant 
to  other  parts  of  the  nation  with  similar  water 
related  problems.  The  research  focus  for  FY 8 3  was 
water  contamination  and  water  borne  soil  contami- 
nation resulting  from  oil  drilling  activities.  Special 
emphasis  was  given  to  movement  of  water  and 
water  borne  materials  through  the  vadose  zone  of 
soil  materials.  A  survey  was  taken  of  the  extent  of 
externally  visible  damage.  A  few  test  sites  were 
chosen  for  specific  examination  of  extent  of  salt 
migration  from  abandoned  brine  disposal  ponds. 
Both  lateral  and  vertical  migration  were  explored 
and  area  mineralogy  was  characterized.  The  study 
is  relevant  to  current  as  well  as  past  practices  since 
the  injection  well  technology  for  brine  disposal  is 
apparently  imperfect.  Significant  brine  infiltration 
has  been  discovered  near  injection  wells  in  addi- 
tion to  that  found  near  abandoned  brine  disposal 
ponds. 
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OHIO  WATER  RESEARCH  INSTITUTE  PRO- 
GRAM FINAL  PROGRAM  REPORT,  FISCAL 
YEAR  1983. 

Ohio  State  Univ.,  Columbus.  Water  Resources 
Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-233773/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Annual  Report,  Sept  1984.  44  p,  3  fig,  7  tab, 
31  ref.  USGS  G862-01.  14-O8-0OO1-G-862. 

Descriptors:  "Ohio,  *Water  resources  research, 
Lake  Erie,  Fluidized  bed  process,  Biological 
wastewater  treatment,  Phenols,  Fish  larvae,  Habi- 
tat structure,  Wetlands,  Aquatic  vegetation,  Phos- 
phorus, Eutrophication,  Nutrient  loading,  Atrizine, 
Chloroacetamide,  Pesticide  residues,  Algae,  Artifi- 
cial streams,  Water  quality,  Non-point  source  pol- 
lution, Great  Lakes. 

This  report  summarizes  the  activities  of  the  FY 
1983  Ohio  Water  Research  Program  and  includes 
progress  reports  for  each  of  the  research  and  tech- 
nology transfer  projects  conducted  using  funds 
provided  by  the  Geological  Survey,  U.S.  Depart- 
ment of  the  Interior  under  provisions  of  P.L.  95- 
467.  Much  of  the  research  program  is  directed  at 


phosphorus  from  land  surfaces  to  Lake  Erie.  One 
project  is  testing  the  hypothesis  that  the  herbicide, 
atrazine,  inhibits  the  productivity  of  a  stream's 
algal  communities  and  thus  limits  the  amount  of 
phosphorus  that  can  be  processed  by  that  stream. 
Another  project  is  developing  a  technique  to  esti- 
mate the  amount  of  dissolved  phosphorus  being 
transported  in  the  runoff  from  agricultural  lands, 
while  a  third  project  is  investigating  the  relation- 
ships that  exist  between  the  quantities  of  biologi- 
cally available  and  non-available  phosphorus  in  the 
Lake.  Other  projects  being  conducted  in  this  pro- 
gram are  exploring  mechanisms  to  improve  the 
Lake  Erie  fishery  by  manipulating  the  habitat  for 
the  larval  fishes  in  the  controlled  wetlands  of  the 
region  and  are  developing  processes  for  removing 
phenol  from  the  wastewater  at  coal  processing 
operations. 
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UNIVERSITY  OF  CONNECTICUT  INSTITUTE 
OF  WATER  RESOURCES  FINAL  REPORT 
FOR   GRANT  NO.   14-08-0001-G832,  FY  83-84, 

Connecticut   Univ.,    Storrs.    Inst,    of  Water   Re- 
sources. 
C.  N.  Burke. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-242899/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. FY  83  Annual  Report,  (1984).  34  p.  USGS 
G832-01.  14-08-0001-832. 

Descriptors:  *Water  Resources  Institute,  Educa- 
tion, Water  resources  projects,  Research  projects, 
Universities,  Electroplating,  Water  pollution  treat- 
ment, Landfills,  Reservoirs,  Hydrocarbons. 

A  synopsis  is  presented  of  the  results  of  sponsored 
research  projects  from  the  Water  Research  Insti- 
tute Program  (WRIP)  for  the  University  of  Con- 
necticut's Water  Resources  Institute  which  acts  on 
behalf  of  the  State  of  Connecticut  in  administering 
this  program  on  the  basis  of  open  competition  for 
support  of  applications  from  any  university  or  col- 
lege within  the  state.  This  report  contains  the 
research  synopses  of  the  following  one-year 
projects:  "The  destruction  of  hazardous  wastes  by 
ultraviolet  catalyzed  oxidation.'  "The  economic 
impact  of  limiting  electroplating  discharges  to 
achieve  specified  water  quality  standards.'  'The 
detection  and  effects  of  aperiodic  leachate  dis- 
charges from  landfills.'  'The  development  of  a 
chlorophyll  monitoring  program  for  reservoirs 
using  in  vitro  fluorimetry.'  'A  study  of  the  mecha- 
nisms controlling  gasoline  hydrocarbon  partition- 
ing and  transport  in  groundwater  systems.' 
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FISCAL  YEAR  1983  PROGRAM  REPORT  FOR 
THE  OREGON  WATER  RESOURCES  RE- 
SEARCH INSTITUTE, 

Oregon  State  Univ.,  Corvallis.  Water  Resources 
Research  Inst. 
P.  C.  Klingeman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-246726/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Annual  report,  September  1984.  34  p,  3  tab. 
USGSG864-01.  14-08-0001-G-864. 

Descriptors:  'Water  resources  institutes,  'Re- 
search, 'Research  projects,  'Research  programs, 
Technology  transfer,  Information  dissemination, 
'Oregon,  Acid  rain,  Water  quality,  Fisheries,  Sedi- 
mentology,  Water  management. 

Program  and  activities  of  the  Oregon  Water  Re- 
sources Research  Institute,  supported  with  FY 
1983  funds  provided  by  the  Water  Research  and 
Development  Act  of  1978  (P.L.  95-467),  are  de- 
scribed. Eight  research  projects  and  the  technolo- 
gy/information transfer  projects  were  supported 
under  the  Federal  State  Water  Research  Institute 
program.  Other  research  of  the  Institute  during  FY 
1983  is  also  summarized. 
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Oregon  State  Univ.,  Corvallis.  Water  Resources 
Research  Inst. 
P.  C.  Klingeman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-246759/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Water  Resources  Research  Institute,  Corval- 
lis, September  1984.  55  p,  10  append.  USGS  G864- 
23.  14-08-0O01-G-864. 

Descriptors:  'Technology  transfer,  'Information 
dissemination,  'Information  exchange,  'Water  Re- 
sources Institutes,  Publications,  Workshops, 
•Oregon. 

The  Oregon  Water  Resources  Research  Institue  is 
the  focal  point  for  a  wide  range  of  inquiries  and 
requests  for  assistance.  The  Institute  has  responded 
by  carrying  out  a  program  of  technology/informa- 
tion transfer.  This  has  been  accomplished  by  means 
of  seminars,  workshops,  technical  reports,  news 
releases,  field  site  visits,  office  visits,  telephone 
calls,  mail,  and  committee  work.  In  particular, 
special  efforts  have  been  made  to  provide  public 
seminars  on  water  policy  and  management  issues, 
to  conduct  two  interuniversity  faculty  workshops 
on  university  capabilities  in  water  planning  and 
water  policy  issues,  and  to  assist  state  agenies  in 
their  response  to  legislative  activities  involving 
hydropower  site  assessments  and  strategic  water 
planning. 
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ANNUAL  REPORT  FY  1985  WATER  RE- 
SOURCES RESEARCH  INSTITUTE  OF  THE 
UNIVERSITY  OF  PUERTO  RICO, 

Puerto  Rico  Univ.,  Mayaguez.  Water  Resources 
Research  Inst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-248003/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Annual  report,  September  1983.  11  p.  USGS 
G866-01.  14-08-0001-G866. 

Descriptors:  'Puerto  Rico,  'Water  Resources  In- 
stitutes, Grants,  Research  priorities,  Planning, 
Rainfall-runoff  relationships,  Water  quality. 

The  research  activity  at  the  Puerto  Rico  Water 
Resources  Research  Institute  during  FY  1983  in- 
cluded three  research  projects  and  three  technolo- 
gy transfer  activities.  The  technology  transfer 
projects  completed  were  a  two-day  conference  on 
water  resources  problems  in  the  Caribbean  region, 
the  publication  of  a  report  on  the  public  water 
supplies  of  Puerto  Rico,  and  the  updating  of  the 
Institute's  five-year  research  plan.  The  research 
projects  completed  were  a  statistical  analysis  of 
spatial  and  temporal  storm  rainfall  characteristics 
in  Puerto  Rico,  a  study  on  the  fate  of  priority 
pollutants  in  regional  wastewater  treatment  plants 
in  Puerto  Rico,  and  a  final  one  on  the  digestion  of 
rum  distillery  slops  in  a  sea  water  medium. 
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ILLINOIS  WATER  RESOURCES  CENTER 
PROGRAM  FOR  1983, 

Illinois  Univ.   at  Urbana-Champaign.   Water  Re- 
sources Center. 
E.  Stout. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249043/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Annual  Report  No.  19,  September  1984.  26 
p.  USGS  G840-01.  14-08-0001-G840. 

Descriptors:  Water  resources,  'Illinois,  Stream- 
flow,  Irrigation,  Water  quality,  Water  law,  'Water 
resources  research. 

The  University  of  Illinois  Water  Resources  Center 
was  established  in  1963  to  encourage  and  coordi- 
nate university-wide  planning  and  implementation 
of  interdisciplinary  programs  for  research  and 
graduate  education  in  water  resources.  Since  desig- 
nation by  the  Department  of  the  Interior  as  the 
'institute'  for  Illinois,  the  center's  activities  have 
become  statewide.  This  report  describes  research 
accomplishments  and  other  activities  of  the  center 
during  fiscal  year  1983.  The  center's  fiscal  year 
1983   research   program   included   a   total   of  six 


projects.  A  summary  of  each  research  project 
presented. 


presented. 
W86-02683 


IDAHO  WATER  RESOURCES  RESEARCH  IN- 
STITUTE PROGRAM  FOR  1983, 

Idaho  Water  Resources  Research  Inst.,  Moscow. 
G.  L.  Bloomsburg. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-249134/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Annual  Report,  December,  1984,  14  p. 
USGS  G839-01.  14-08-0O01-G839. 

Descriptors:  'Idaho,  'Water  resources  research, 
Suspended  load,  Administration,  Water  Resources 
Institutes,  Information  exhange,  Water  quality, 
Groundwater,  Fisheries,  Water  reuse. 

A  synopsis  is  presented  of  the  results  of  research 
projects  sponsored  under  Grant  Program  G839, 
the  1983  Water  Research  Institute  Program 
(WRIP)  for  the  University  of  Idaho  Water  Re- 
sources Institute.  The  Idaho  WRIP  package  is  a 
sub-set  of  the  Institute's  overall  research  program 
effort  and  contains  8  one  year  projects  investigat- 
ing the  following  areas:  Effects  of  Suspended  Sedi- 
ments on  Stream  Invertebrate  Detrital  Processing 
and  Bioenergetics,  Impacts  of  Individual  On  Site 
Sewage  Disposal  Facilities  on  Mountain  Valleys  - 
Phase  II,  Abundance  Upstream  from  Dworshak 
Dam  following  Exclusion  of  Steelhead  Trout,  Hy- 
drologic  and  Legal  Assessment  of  Ground  Water 
Management  Alternatives  for  Idaho,  Calibration  of 
the  Snake  Plain  Aquifer  Ground  Water  Flow 
Model,  Development  of  a  Methodology  to  Evalu- 
ate the  Success  and  Consequences  of  Establishing 
Exotic  Fishes  in  Idaho,  Enhancement  of  Duration 
Curve  Prediction  Using  Short  Time  Low  Flow 
Measurements,  Aquaculture  Utilization  of  Geo- 
thermal  Wastewater,  and  Information  Dissemina- 
tion. 
W86-02692 


OKLAHOMA  WATER  RESOURCES  RE- 
SEARCH INSTITUTE,  FISCAL  YEAR  1983 
PROGRAM  REPORT, 

Oklahoma  Water  Resources  Research  Inst.,  Still- 
water. 

N.  N.  Durham,  and  A.  E.  Redelfs. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-100609, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Annual  Report,  (1984).  12  p.  USGS  G-863-01.  14- 
08-0OO1-G-863. 

Descriptors:  'Oklahoma,  'Water  resources  re- 
search, Hydrogeology,  Water  chemistry,  Artificial 
recharge,  Groundwater  quality. 

A  diversity  of  needs  for  the  state  and  region  re- 
quired a  broad  base  of  research  projects  to  study, 
obtain  and  analyze  data,  and  provide  decision 
makers  with  sound  information  on  which  to  base 
decisions  that  will  affect  the  quality  and  quantity 
of  water  in  the  area  for  future  use.  The  FY  1983 
OWRRI  Annual  Cooperative  Program  included 
five  research  projects,  and  all  made  significant 
contributions  to  the  data  base  needed  for  sound 
decision-making.  Some  of  the  contributions  and 
conclusions  included:  (1)  Data  collection  and  lab 
analysis  on  water  quality,  aquifer  use,  geomorpho- 
logy,  and  mineralogy  on  the  potential  contamina- 
tion of  a  large  and  extensively  used  aquifer  in 
northeast  Oklahoma,  which  will  be  utilized  in  the 
second  portion  of  a  two-phase  project;  (2)  Devel- 
opment of  a  microwave  dielectric  method  to  apply 
to  the  measurement  of  fluid  flow  in  soil  columns; 
(3)  The  determination  that  artificial  recharge  of 
aquifers  may  be  feasible  on  a  local  scale;  (4)  The 
training  of  water  resource  professionals  in  the  use 
of  computer  models  to  predict  the  flow  of  poten- 
tial contaminants  in  ground  water  supplies;  and  (5) 
increased  liaison  with  state  and  federal  representa- 
tives, researchers,  water  resource  professionals, 
and  the  public. 
W86-02701 


WEST  VIRGINIA  FY  1983  INSTITUTE  FINAL 
PROGRAM  REPORT, 


West   Virginia    Univ.,    Morgantown.    Water   Re- 
search Inst. 
C.  L.  Dodson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-101219/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  1984.  7  p.  USGS  G877-201. 
14-08-0001-G-877. 

Descriptors:  'West  Virginia,  'Water  resources  re- 
search, Acid  mine  drainage,  Iron,  Heavy  metals, 
Water  quality  standards,  Technology  transfer, 
Communication,  Information  exchange,  Reviews, 
Education,  Sediments,  Stream  pollution,  Fish, 
Aquatic  life,  Water  pollution  effects,  Ecology, 
Chemical  properties. 

The  West  Virginia  State  Water  Research  Institute 
Program  for  1983  was  planned,  designed,  and  done 
in  close  collaboration  and  cooperation  with  state 
and  federal  water  agencies.  The  prime  objective 
was  to  generate  usable  research  results  and  infor- 
mation for  users.  The  major  specific  objective  was 
to  obtain  new  knowledge  for  use  in  establishing  a 
rational  water-quality  standard  for  iron  in  streams. 
Another  specific  objective  was  to  transfer  informa- 
tion on  research  results  related  to  acid  mine  drain- 
age to  those  concerned  with  establishing  iron 
standards.  The  1983  Program  comprised  two  re- 
search projects  and  one  technology-information 
transfer  project.  The  larger  research  project  was 
customed  designed  to  yield  information  useful  in 
establishing  iron  standards,  and  results  indicate  that 
the  old  arbitrary  standard  of  1  mg/L  was  unrealis- 
tic, and  that  rational  standards  specifically  de- 
signed for  individual  streams  are  possible.  The 
other,  relatively  small,  somewhat  exploratory,  re- 
search project  investigated  a  segment  of  a  major 
river  to  determine  the  characteristics  and  dynamics 
of  sediment  bearing  iron  and  other  metals  originat- 
ing from  acid  mine  drainage.  Results  indicate  that 
the  sediments  adsorb  metals  from  the  river  water 
and  that  agitation  by  passage  of  towboats  maintain 
conditions  that  immobilize  the  metals.  The  technol- 
ogy-information project  was  designed  to  inform 
the  user  of  results  of  the  acid-mine-drainage  re- 
search of  the  state  water-research-institute  pro- 
gram. Results  indicate  that  under  the  time-con- 
straint conditions  prevailing,  direct  personal  con- 
tact was  the  preferred  method  of  transfer. 
W86-02702 


FY  1983  FINAL  PROGRAM  REPORT,  ALA- 
BAMA WATER  RESOURCES  RESEARCH  IN- 
STITUTE OF  AUBURN  UNIVERSITY, 

Auburn  Univ.,  AL.  Water  Resources  Research 
Inst. 

J.  C.  Warman,  and  D.  H.  Block. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-101235/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Program  Executive  Summary,  revised  May, 
1985.  12  p.  USGS  G889-01.  14-08-0001-G880. 

Descriptors:  'Activated  sludge,  'Groundwater 
pollution,  'Irrigation  efficiency,  'Erosion,  'Aqui- 
fer, 'Aquitard,  'Computer  modeling,  'Technology 
transfer. 

Alabama's  Water  Resources  Research  Institute 
began  expenditure  of  FY  1983  funds  under  Grant 
No.  14-08-0001 -G880  about  June  1,  1983,  support- 
ing six  research  projects.  One  project  performed  a 
sensitivity  analysis  of  a  biological  toxicity  model  of 
an  activated  sludge  process.  The  analysis  indicated 
that  the  single  most  important  factor  in  determin- 
ing model  output  (based  on  the  effluent  organics 
concentration)  is  the  retention  time  in  the  reactor 
and  the  second  most  important  factor  is  the  floe 
radius.  Other  projects  addresses  biodegredation  of 
potential  ground  water  pollutants  by  microorga- 
nisms in  subsurface  soil  horizons;  optimization  of 
irrigation  techniques  to  reduce  water  needs  for 
fields  with  irregular  boundaries;  the  effect  of  salt- 
water intrusion  on  soil  erodibility  of  marshland; 
the  mechanics  of  ground  water  aquifer/aquitard 
expansion  caused  by  heating;  and  permeability 
changes  in  clay  and  chalk  flow  barriers  caused  by 
hazardous  wastes.  In  addition  to  the  development 
and  management  of  this  cooperative  program  with 
the  Geological  Survey  and  continuing  efforts  in 
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nformation  transfer,  the  Institute  remains  active  in 
he  development  of  support  for  water  resources 
esearch  from  other  sources. 
iV86-02704 


FISCAL  YEAR  1983  WATER  INSTITUTE  PRO- 
GRAM REPORT, 

bwa  State  Water  Resources  Research  Inst.,  Ames. 
r.  A.  Austin. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-101250/ 
\S,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
iche.  Annual  Report,  1985.  52  p,  12  ref.  USGS 
3842-01.  14-O8-0OO1-G-842. 

Descriptors:  *Iowa,  'Water  resources  research, 
jroundwater,  Safe  yield,  Surface  water/ground- 
vater  interaction,  Bank  erosion. 

["his  report  summarizes  the  accomplishments  from 
he  FY  1983  Water  Institute  Grant  program  of  the 
iowa  State  Water  Resources  Research  Institute. 
I"wo  projects  deal  with  groundwater  management 
vith  emphasis  on  surface  water/groundwater 
nteractions  (G-842-03)  and  estimating  aquifer  safe 
fields  (G-842-02).  Two  projects  deal  with  erosion 
vith  emphasis  on  stream  bank  erosion  (G-842-04 
tnd  G-842-06).  Project  G-842-04,  'Bank  Erosion 
Contribution  to  Stream  Sediment  Load'  was  com- 
peted. The  remaining  projects  are  continuing  in 
=Y  1984. 
^86-02706 


COLORADO  WATER  RESOURCES  RE- 
5EARCH  INSTITUTE,  ACTIVITIES  REPORT, 
FY198M984, 

Colorado  Water  Resources  Research  Inst.,  Fort 
Collins. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-101367/ 
\.S,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
iche.  Colorado  Water  Resources  Research  Insti- 
tite  Final  Program  Report,  Fort  Collins,  June, 
1985.  23  p.  USGS  G895-01.  14-08-0001-G895. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'Colorado,  'Water  Resources  Insti- 
utes,  River  Basin  Development,  Water  manage- 
nent,  Computer  models,  Water  conservation, 
Water  quality  control,  Urban  drainage,  Drought 
esistance. 

Xn  overview  is  provided  of  activities  of  the  Colo- 
ado  Water  Resources  Research  Institute  during 
FY1981-1984.  Research  projects,  public  service 
ind  educational  activities  described  in  the  report 
llustrate  the  practical  problem-solving  mission  of 
he  Institute.  It  has  conducted  water  research  for 
10  years  with  partial  support  under  P.L.  88-379  (as 
unended),  the  Water  Research  Act  of  1964.  The 
■eport  provides  a  summary  of  Institute  programs 
x>r  FY  198 1-84,  including  sources  of  funding, 
lumber  of  research  projects  conducted,  number  of 
'acuity  members  involved,  number  of  graduate  re- 
search assistants  and  similar  statistics.  The  Insti- 
:ute's  organization  and  mode  of  operation  are  de- 
scribed including  functions  of  advisory  commit- 
tees, analysis  of  research  needs,  identification  of 
research  priorities  and  formulation  of  the  Insti- 
tute's research  program.  Services  provided  to  the 
ixecutive  department  of  state  government,  the 
Colorado  General  Assembly,  municipalities,  indus- 
try and  the  general  public  are  also  described.  Se- 
lected examples  of  completed  research  include: 
integrated  basinwide  water  management;  surface 
ind  groundwater  management;  groundwater  re- 
charge; urban  drainage;  computer-assisted  water 
resources  planning;  urban  water  conservation;  de- 
velopment of  drought-tolerant  crops;  and  water 
quality  management  for  metal  mining  operations. 
W86-02717 


FISCAL  YEAR  1984  PROGRAM  REPORT  (MIS- 
SISSIPPI WATER  RESOURCES  RESEARCH 
INSTITUTE), 

Mississippi  State  Univ.,  Mississippi  State.   Water 

Resources  Research  Inst. 

M.  T.  Bond. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB86-126125/ 


AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  No  G-9 15-01,  September 
1985.  20  p,  2  tab.  USGS  G915-01.  14-08-0001- 
G915. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'Mississippi,  Ground  water  manage- 
ment, Economic  aspects,  Political  aspects,  Water 
policy,  Water  use,  Water  law,  Water  allocation, 
Management  planning,  Irrigation  practices,  Water 
reuse,  Surface-ground  water  relations,  Mathemati- 
cal models,  Sedimentation. 

During  the  1984  Program  Year  the  Mississippi 
Institute's  involvement  in  statewide  planning  ac- 
tivities and  its  research  program  addressed  major 
issues  in  Mississippi,  which  include  but  are  not 
limited  to  water  management  needs,  surface  water 
quality,  erosion  and  sedimentation  and  flood  plain 
management.  Project  Number  G9 15-02  was  de- 
signed to  provide  an  economic  and  institutional 
assessment  of  alternative  strategies  to  deal  with  the 
types  of  ground  water  mining  problems  encoun- 
tered in  Mississippi  and  to  determine  how  solutions 
can  best  be  implemented  and  administered  through 
a  functional  framework.  Project  Number  G9 15-03 
evaluated  existing  water  management  plans  from 
31  states,  analyzed  responses  to  a  survey  of  com- 
munity water  managers  in  Mississippi,  and  delin- 
eated criteria  for  a  water  management  plan  in  a 
water  surplus  state.  Project  Number  G9 15-04  stud- 
ied options  for  using  surface  supplies  in  place  of 
ground  water  for  irrigation  by  evaluating  equip- 
ment and  making  cost  comparisons  of  three  con- 
figurations of  a  center  pivot  system.  Project 
Number  G915-05  developed  a  mathematical  model 
for  investigating  the  effect  of  sedimentation  proc- 
esses on  water  resources  systems.  (First  year  of 
two-year  project).  Project  Number  G9 15-22  sup- 
ported the  Institute  program  through  publication 
and  dissemination  of  research  results  and  promo- 
tional and  information  materials,  response  to  re- 
quests for  information  and  programs,  and  coordi- 
nation of  the  Mississippi  Water  Resources  Confer- 
ence and  publication  of  its  proceedings. 
W86-02722 


FISCAL  YEAR  1984  PROGRAM  REPORT 
(TEXAS  WATER  RESOURCES  INSTITUTE), 

Texas  Water  Resources  Inst.,  College  Station. 
W.  R.  Jordan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-126190/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-935-01,  September  1985, 
28  p.  USGS  G935-01.  14-08-0001-G935. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'Texas,  Reservoir  operation,  Flood 
control,  Hydroelectric  power,  Aquifer  recharge, 
Artificial  recharge,  Playa  lakes,  Water  conserva- 
tion pricing,  Infiltration,  Furrow  infiltrometer, 
Surface  irrigation,  Surge  flow  irrigation,  Hydraulic 
modeling,  Stormwater,  Drainage,  Flood  forecast- 
ing, Detention  basin,  Flood  plain. 

The  Institute's  1984  annual  cooperative  program 
concentrated  on  topics  related  to  conservation  of 
the  state's  water  resources.  A  management  strategy 
for  dynamic  reallocation  of  storage  capacity  be- 
tween flood  control  and  conservation  purposes 
were  shown  to  enhance  total  water  resource  bene- 
fits. The  reservoir  evaluation  methodology  is  ex- 
pected to  be  generally  applicable  to  multiple  use 
reservoirs.  Surface  waters  captured  in  playa  lakes 
could  also  be  conserved  if  appropriate  methods 
could  be  developed  for  artificial  groundwater  re- 
charge. Rapid,  natural  infiltration  does  occur  if 
sufficient  runoff  occurs  to  fill  the  playas  beyond 
the  limits  of  the  clay  covered  bottom,  but  the 
water  volume  retained  by  the  clay  bottom  is  usual- 
ly lost  to  evaporation.  Detailed  analysis  of  playa 
flooding  suggests  that  from  27  to  43%  of  the  total 
runoff  recharges  naturally;  the  remaining  57  to 
73%  is  available  for  artificial  recharge.  User 
charges  may  be  used  as  a  form  of  water  demand 
management  to  encourage  conservation.  A  case 
study  of  the  Austin-San  Antonio  corridor  was  un- 
dertaken to  examine  pricing  and  taxation  as  means 
to  encourage  conservation.  Results  will  be  includ- 
ed in  the  FY85  report.  Surge  irrigation  is  a  poten- 
tially important  advance  in  technology  that  allows 


even  distribution  of  water  along  furrows  thus  re- 
ducing deep  percolation  and  tailwater  waste.  A 
simulation  model  was  developed  to  account  for 
dynamic  changes  in  infiltration  rates  in  order  to 
optimize  surge  operation  procedures.  A  watershed 
model  was  prepared  for  use  on  a  microcomputer 
and  used  as  part  of  a  Flood  and  Flood  Plain 
Analysis  short  course  to  be  offered  annually.  The 
users  manual  and  diskettes  are  available  for  pur- 
chase and  are  currently  in  use  by  10  cities  and  20 
consulting  firms. 
W86-02729 


FISCAL  YEAR  1984  PROGRAM  REPORT  (MIS- 
SOURI WATER  RESOURCES  RESEARCH 
CENTER). 

Missouri  Water  Resources  Research  Center,  Rolla. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-132313/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-916-01,  September  1985. 
19  p.  USGSG916-01.  14-08-0001-G916. 

Descriptors:  'Research,  'Information  transfer, 
Training,  'Missouri,  Tetrachloro-p-dioxins,  Vapor- 
phase  migration,  Effects  of  co-pollutants,  Soil  con- 
tamination, Soil  detachment,  Fall-cone  shear 
strength,  Rainfall  erosion,  Clay,  Permeability,  Haz- 
ardous waste,  Unsaturated  flow,  Drinking  water, 
Microbiology,  Turbidity. 

The  Missouri  Water  Resources  Research  center's 
goals  are:  (1)  sponsor,  coordinate  and  administer 
research  projects  on  Missouri's  water  problems,  (2) 
provide  training  opportunities  in  research  for  men 
and  women  interested  in  careers  in  water  resources 
and  related  fields,  and  (3)  conduct  an  active  tech- 
nology transfer  which  includes  conferences,  work- 
shops, newsletters,  and  water  center  research  re- 
ports. Each  of  the  four  research  projects  funded 
under  this  grant  produced  valuable  information  to 
Missouri  problems,  and  student  involvement  was 
encouraged  on  all  projects.  Research  covered  (a) 
study  of  cropping  effects  on  soil  properties  related 
to  water  infiltration,  runoff  and  soil  loss  using 
simple  laboratory  methods;  (b)  influence  of  per- 
meant  and  clay  chemistry  on  the  hydraulic  con- 
ductivity of  compacted  clays  used  as  liners  for 
hazardous  waste  disposal  landfills,  Phase  II;  (c) 
disposition  of  polychlorinated  dibenzo-p-dioxins, 
vapor-phase  migration,  effect  of  co-pollutants,  soil 
contamination;  and  (d)  microbiological  and  chemi- 
cal changes  in  drinking  water  systems  caused  by 
increased  temperature  during  the  summer  months. 
W86-02731 


FISCAL  YEAR  1984  PROGRAM  REPORT  (VIR- 
GINIA WATER  RESOURCES  RESEARCH 
CENTER). 

Virginia  Water  Resources  Research  Center, 
Blacksburg. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-132339/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-938-01,  September  1985. 
26  p.  USGS  G938-01.  14-08-0001-G-938. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'Virginia,  Fish,  Instream  flow,  Habi- 
tats, Groundwater,  Contamination,  Underground 
storage,  Data  storage  and  retrieval,  Water  quality 

data. 

This  report  summarizes  the  Virginia  Water  Cen- 
ter's efforts  to  contribute  to  the  solution  of  Virgin- 
ia's high  priority  water  resource  problems.  Pro- 
gram focus  during  federal  FY  84  was  on  decreas- 
ing barriers  to  development  of  a  water  resource 
planning  process  and  assessing  the  impact  of  land 
use  practices  on  water  resources.  Three  research 
projects  were  supported  with  institute  program 
funds.  Project  02  provides  an  approach  to  recom- 
mending instream  flows  based  on  hydrologic  statis- 
tics for  streams  in  the  upper  James  River  basin. 
Project  03  offers  three  alternative  options  for  man- 
aging underground  petroleum  storage  tanks  for 
Virginia.  Project  04  completed  a  two-year  project 
on  evaluating  alternatives  for  a  water  quality  data 
clearinghouse  for  Virginia.  Publications  were  the 
primary  vehicle  utilized  to  promote  the  application 
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and  dissemination  of  research  results.  Water  News 
continued  to  highlight  important  water  resource 
problems,  research  findings,  conference  and  semi- 
nar schedules,  and  new  publications.  Also  pub- 
lished were  bulletins  on  the  agricultural  use  of 
sewage  sludge,  effects  of  land  use  practices  on 
water  resources  in  Virginia,  new  procedures  for 
resolving  conflicts  over  interjurisdictional  water 
transfers,  the  economic  feasibility  of  expanded  irri- 
gation in  Virginia,  methods  of  analyzing  instream 
flows,  and  public  participation.  Three  special  re- 
ports improved  the  information  available  in  Virgin- 
ia concerning  interjurisdictional  transfers  and  acid 
rain.  The  education  program  produced  homeown- 
ers' guides  to  wells  and  septic  systems,  two  exhib- 
its, a  slide-tape  program  and  a  booklet  presenting 
an  overview  of  the  state's  surface  and  ground 
waters. 
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SEARCH INSTITUTE), 

Oregon  State  Univ.,  Corvallis.  Water  Resources 
Research  Inst. 
P.  C.  Klingeman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-132347/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-928-01,  September  1985. 
44  p,  2  tab.  USGS  G928-01.  14-08-0001-G928. 

Descriptors:  'Research,  'Information  transfer, 
•Training,  Oregon,  Transpiration,  Juniper  trees, 
Culverts,  Roads,  Estuaries,  Algae,  Nutrients,  Ya- 
quina  Bay,  Salmon,  Minimum  flow,  Aquatic  habi- 
tats, John  Day  River,  Regulated  flow,  Inverte- 
brates, Wild  rivers,  White  water,  Recreation, 
Rogue  River,  Water  management,  Microcomput- 
ers, Forecasting,  Groundwater,  Conjunctive  use, 
Goose  Lake  Basin,  Water  law. 

The  FY  1984  Oregon  Water  Resources  Research 
Institute  program  included  10  projects  concerned 
with  water  management  of  forest,  range,  agricul- 
tural and  estuarine  zones,  including  the  associated 
biological  resources,  problem  areas  of  Oregon 
water  law,  and  technology/information  transfer 
activities  for  state  water  management.  Brief  sum- 
maries of  research  findings  are  presented  for  each 
project:  02,  Water  Budget  Model  of  Western  Juni- 
per; 03,  Assessing  Culvert  Effectiveness  in  Moun- 
tainous Terrain;  04,  Impact  of  Estuarine  Benthic 
Algal  Production  on  Dissolved  Nutrients  and 
Water  Quality  in  the  Yaquina  River  Estuary;  05, 
Minimum  Flow  Needs  for  Juvenile  Salmonids  in 
Central  Oregon  Streams;  06,  Effects  of  Long-Term 
Regulated  Flow  on  Community  Composition  of 
Stream  Invertebrates;  07,  Valuation  of  the  Rogue 
River  for  Whitewater  Recreation;  08,  Real-Time 
Data  Acquisition  and  Forecasting  for  Local  Water 
Management;  09,  Alternative  Approaches  to  Man- 
agement of  Water  Resources  of  Goose  Lake  Basin, 
Oregon-California;  10,  Oregon  Water  Law  and 
Water  Resource  Management;  22,  Technology  and 
Information  Transfer  for  Oregon's  Water  Re- 
sources Management. 
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(NEW  MEXICO  WATER  RESOURCES  RE- 
SEARCH INSTITUTE), 

New  Mexico  Water  Resources  Research  Inst.,  Las 
Cruces. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-132354/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-922-01,  September  1985. 
21  p.  USGS  G922-01.  14-08-0001-G922. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'New  Mexico,  Recharge,  Groundwat- 
er, Infiltration,  Isotopic  tracers,  Monte  Carlo  simu- 
lation, Computer  model,  Ion  exchange,  Adsor- 
bants,  Biological  filters,  Heavy  metals,  Alfalfa, 
Plant  physiology,  Selective  media. 

The  New  Mexico  Water  Resources  Research  Insti- 
tute's (WRRI)  goal  is  to  maintain  a  well  balanced 
program  of  research  to  address  critical  state,  re- 
gional and  national  water  problems.  The  institute 


has  targeted  four  areas  as  high  priority  for  institute 
funding.  They  are:  (1)  Water  Conservation,  par- 
ticularly in  agriculture.  (2)  Water  Quality  Re- 
search. (3)  Saline  water  Research  and,  (4)  Surface- 
Ground  Water  Relationships.  The  institute's  USGS 
program  attacked  three  of  these  four  areas.  'Im- 
proving water  use  efficiency  in  alfalfa  by  genetic 
engineering'  compares  a  water  use  efficient  alfalfa 
produced  in  earlier  research  and  the  unimproved 
parent  stock  to  see  which  differences  in  biochemi- 
cal or  genetic  parameters  would  be  useful  in  cell 
selection.  'Biosorption  of  heavy  metal  ions  in 
water'  investigated  the  use  of  algae  to  extract  toxic 
material  from  industrial  amd  mining  wastewaters. 
The  project  has  shown  that  algae  can  effectively 
biosorb  most  heavy  metal  cations  and  many  oxyan- 
ions  such  as  selanide.  Most  of  the  sorbed  metals 
can  be  released  and  recovered  by  appropriate  pH 
manipulation.  'Groundwater  basin  parameter  esti- 
mation and  simulation  under  uncertainty'  and 
'Quantification  of  groundwater  recharge  rates  in 
New  Mexico  using  bomb  36C1  as  a  soil-water 
tracer'  both  examined  surface-groundwater  rela- 
tionships. The  first  of  these  projects  has  been  stud- 
ing  the  sources  and  magnitudes  of  uncertainties  in 
predictive  hydrologic  models.  The  second  project 
uses  the  pulse  of  radioactive  chlorine  and  tritium 
released  during  atmospheric  nuclear  testing  to 
measure  soil-water  and  soil-water  vapor  movement 
in  arid  soils.  Preliminary  results  indicate  that  the 
36C1  has  infiltrated  to  a  depth  of  lm  in  the  22 
years  since  testing  ended. 
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Auburn  Univ.,  AL.  Water  Resources  Research 
Inst. 

J.  C.  Warman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86- 132362/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-890-01,  September  1985. 
20  p.  USGS  G890-01.  14-08-OOO1-G89O. 

Descriptors:  'Research,  'Information  transfer, 
•Training,  'Alabama,  Activated  sludge,  Toxins, 
Microbial  degradation,  Organic  compounds,  Bio- 
logical wastewater  treatment,  Acidic  water, 
Benthic  fauna,  Tidal  hydraulics,  Environmental  ef- 
fects, Lagoons,  Organic  wastes,  Clay  permeability, 
Water  conservation. 

Under  grant  No.  14-O8-OOO1-G890  the  Auburn, 
Alabama  Water  Resources  Research  Institute  pro- 
vided support  for  eight  research  projects.  One 
project  developed  a  unique  mathematical  model 
for  the  activated  sludge  process.  The  model  takes 
into  account  the  flow  pattern  in  the  reactor,  intra- 
particle  mass  transport  of  nutrients,  biochemical 
reactions  by  individual  cells  embedded  in  the  floe 
and  inhibition  and  toxicity  effects  on  cellular  reac- 
tions. Other  projects  addressed  biodegradation  of 
potential  groundwater  pollutants  by  microorga- 
nisms in  subsurface  soil  horizons;  domestic 
wastewater  treatment  and  effluent  mutagenicity  re- 
lationships; simulated  acidification  effects  on 
benthos  of  southern  fishponds;  tidal  inlet  hydrau- 
lics and  selected  environmental  parameters  associ- 
ated with  small  lagoons  in  developing  areas;  use  of 
consolidation  tests  for  assessing  effects  of  certain 
organic  fluids  on  clay  permeability;  eliminating  the 
use  of  water  in  preparation  of  textile  yarn  for 
weaving  and  fabric  desizing;  permeability  changes 
in  clay  and  chalk  flow  barriers  caused  by  hazard- 
ous wastes.  In  addition  to  the  development  and 
management  of  this  cooperative  program  with  the 
Geological  Survey  and  our  continuing  efforts  in 
information  transfer,  the  Institute  remains  active  in 
the  development  of  support  for  water  resources 
research  from  other  sources. 
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Available  from  the  National  Technical  Information 
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AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-892-01,  September  1985. 
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Descriptors:  'Research,  'Information  transfer, 
•Training,  *Arizona,  Volatile  organics,  Trihalo- 
methanes,  Viruses,  Septic  tanks,  Geochemistry, 
Ground-water  recharge,  Conjunctive  conserva- 
tion, Paleohydrology. 

The  research  projects  of  the  Arizona  Water  Re- 
sources Research  Center  (1984)  addressed  the  fol- 
lowing critical  water  issues:  water  quality,  con- 
junctive management,  water  conservation,  and 
water  management.  Project  02  dealt  with  the  sea- 
sonal, diurnal,  and  storm-related  changes  in  vola- 
tile organics  in  alluvial  vadose  zones.  Projects  03 
and  04  examined  the  fate  of  trihalomethanes  and 
viruses,  respectively,  in  ground  water.  During 
Project  05  a  modified  septic  tank  design  was  exam- 
ined for  areas  with  failing  leachfields.  Project  06 
dealt  with  geochemical  factors  modifying  imported 
water  during  ground-water  recharge.  The  techni- 
cal and  legal-institutional  elements  of  a  conjunctive 
management  program  using  Central  Arizona 
Project  water  in  Butler  Valley  were  examined 
during  Project  07.  During  Project  09  a  domestic 
residence  was  retrofitted  to  conserve  water  by 
water  harvesting  and  grey-water  reuse.  The  focus 
of  Project  08  was  on  predicting  extreme  flood 
events  in  the  southwest  using  methods  of  paleohy- 
drology. The  information  transfer  element  of  the 
Program  comprised  the  publication  of  a  news  bul- 
letin and  project  bulletins  and  disseminating  pro- 
gram-related publications. 
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New  Hampshire  Univ.,  Durham.  Water  Resources 
Research  Center. 
G.  L.  Byers. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-132412/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-920-01,  September  1985. 
22p.  USGS  G920-01.  14-08-0001-G920. 

Descriptors:  "Research,  •Information  transfer, 
•Training,  *New  Hampshire,  Water  pollution, 
Contamination,  Toxicity,  Aluminum,  Environmen- 
tal isotopes,  Groundwater,  Eutrophication,  Lakes, 
Hydrologic  regimes,  Streamflow,  Air  pollution, 
Acid  rain. 

This  report  covers  the  activities  of  the  New  Hamp- 
shire Water  Resource  Research  Center  for  the 
period  July  1984  to  September  30,  1985.  The  re- 
sults of  four  research  projects  are  briefly  discussed. 
Two  of  the  projects  relate  to  the  acid  precipitation 
problem,  one  relates  to  radon  levels  in  groundwat- 
er and  one  describes  the  social  aspects  of  hazard- 
ous waste  disposal.  A  listing  of  publications  and 
papers  presented  is  included. 
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mental Research. 
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ity, *Models,  *Pesticide  residues,  Chemical  pollu- 
tion, Toxicants,  Soils,  Land  use,  Remote  sensing, 
Satellite  technology,  •Research,  'Information 
transfer,  'Training,  'New  York. 

The  Institute's  1985  program  aimed  to  achieve  its 
goals  to  develop  better  fundamental  understanding 
about  causes  and  effects  of  sources  or  forces  which 
could  impair  the  use  of  groundwater  for  water 
supplies  and  techniques  to  assist  communities  and 
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agencies  in  the  efficient  and  cost-effective  acquisi- 
tion and  application  of  data  for  dealing  with 
groundwater  problems.  A  prototype  computer 
software  package  was  developed  in  Porter's 
project  that  will  assist  communities  and  agencies  to 
make  preliminary  diagnoses  of  groundwater  prob- 
lems. Loucks  and  Liu  have  improved  methods  by 
which  probailities  of  contaminant  concentration  at 
wells  can  be  assessed  and  the  cost-risk  relation  of 
various  options  can  be  estimated.  Lemley  and  Wa- 
genet  designed  an  inexpensive  laboratory  tech- 
nique that  gives  a  quick  method  of  screening 
chemicals  with  regard  to  their  mobility  in  soil. 
Steenhuis  improved  an  evaluatory  computer 
model-the  Method  of  Underground  Solute  Eval- 
uation (MOUSE)  to  make  it  user  friendly.  The 
model  uses  color  graphics  to  display  water  and 
contaminant  budgets  in  soil  and  groundwater.  Al- 
exander addressed  the  issues  of  how  rates  of  biode- 
gradation  due  to  microbial  action  may  change  as 
the  concentrations  of  specific  chemicals  change. 
Philipson  and  Philpot  explored  the  use  of  image 
data  from  Landsat  satellite  sensor,  the  'Thematic 
mapper'  to  recognize  land  use  and  cover  types 
which  impact  on  hydrologic  processes. 
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matical model,  Agricultural  runoff,  Nuisance 
algae,  Fertilizers,  Fishing,  Management  planning, 
Recreation,  Strip  mine  lakes,  Microbiological  stud- 
ies, Anaerobic  bacteria. 

In  the  Indiana  Water  Resources  Research  Center 
program  (1984),  Dr.  Allan  Konopka  studied  sulfate 
reduction  by  microbes  as  a  means  of  neutralizing 
acid  in  lakes.  His  principal  finding  was  that  sulfate- 
reducing  bacteria  can  metabolize  at  acidic  pH  at 
rates  comparable  to  those  found  in  pH-neutral 
systems.  Dr.  Lee  Somers  evaluated  the  impact  of 
water  chemistry  on  ammonia  speciation  and  vola- 
tilization and  the  effect  of  cation  exchange  reac- 
tions on  controlling  the  ammonium  level  in  surface 
waters.  Dr.  Carole  Lembi  studied  how  agricultural 
practices  that  result  in  the  greatest  reduction  in 
nitrogen  input  into  surface  waters  affect  the 
growth  of  certain  nuisance  filamentous  algae.  Dr. 
Darrell  Leap  built  a  laboratory  sand  tank  to  exam- 
ine the  validity  of  a  multiple-pulse,  single-well 
tracer  test  for  determining  aquifer  flow  velocities. 
He  found  that  the  method  gives  reasonable  esti- 
mates of  ground  water  velocity  within  bounds  that 
can  be  statistically  estimated.  Dr.  Joseph  O'Leary 
attempted  to  empirically  develop  an  activity  spe- 
cialization index  that  classifies  different  user 
groups  in  relation  to  fishing  activities,  and  evaluate 
the  impact  of  resource  access  on  activity  speciali- 
zation. The  principle  information  transfer  activity 
of  the  center  was  a  conference  jointly  sponsored 
by  the  center  and  the  Department  of  Energy.  The 
conference  dealt  with  the  use  of,  and  future  use  of, 
supercomputers  in  subsurface  hydrology  with  em- 
phasis on  transport  of  organics.  'The  Analysis  of 
Organic  Pollutants  in  Water  By  High-Performance 
Liquid  Chromatography  with  a  Swept-Potential 
Electrochemical  Detector,'  by  Peter  E.  Sturrock. 
Analyses  at  low  concentrations  of  carbamate,  tria- 
zine  and  dinitriloaniline  compounds  were  devel- 
oped and  compared  with  uv  detectors  to  attain 
high  sensitivity  for  pesticides  and  herbicides  in 
water.  'Drainage-Subirrigation  System  Evaluation 
for  Georgia  Flatwoods,'  by  E.D.  Threadgill,  A. 
Shirmohammadi,  and  D.L.  Thomas.  The  effective- 
ness of  subirrigation  was  compared  to  center-pivot 
and  traveling-gun  irrigation  for  several  crops  in 
loamy  sand  soil  where  drainage  is  needed  to  sup- 
port farm  equipment,  but  water  is  poorly  retained 


by  the  soil.  'Technology  Transfer  for  Solution  of 
Water  Conservation,  Reuse  and  Water  Treatment 
Problems  of  Major  Generic  Industries  in  Georgia,' 
by  Frederick  G.  Pohland.  Research  needs  of  Geor- 
gia industries  for  providing  adequate  water  supply 
and  wastewater  treatment  were  surveyed  to  pro- 
vide appropriate  information  transfer. 
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Descriptors:  'Research,  'Information  transfer, 
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vesting, Pathogenic  bacteria. 

The  Fiscal  Year  1984  program  of  the  Virgin  Is- 
lands Water  Resources  Research  Center  was  ori- 
ented mainly  towards  dissemination  of  information 
to  the  public  on  research  that  was  done  in  the  past 
by  the  Center.  Several  formal  presentations  were 
made  on  previous  research  activities  and  plans  for 
the  future.  A  long-needed  brochure  describing  the 
Center  was  also  prepared.  Research  was  conduct- 
ed on  the  presence  of  pathogens  in  drinking  water 
supplies  in  the  Virgin  Islands  and  the  validity  of 
various  methods  for  their  detection.  Results  indi- 
cated that  pathogen  levels  are  high  and  that  cur- 
rent indicators  used  for  detecting  contaminated 
water  were  useless  in  many  instances. 
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Arkansas  Water  Resources  Research  Center,  Fay- 
etteville. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-132453/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
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ing, Computer  model,  Soil  salinity,  Rice,  Agricul- 
ture, Groundwater  contamination,  Economic  Effi- 
ciency, User  charges,  Water  management,  Simula- 
tion, Electronic,  Educational,  Algae,  Habitat,  Res- 
ervoirs, Chemical  analysis,  Coal  mining,  Ground 
water. 

Arkansas'  major  water  problems  are  floods, 
droughts,  water  quality,  goundwater  mining,  insti- 
tutional arrangements,  laws,  financing,  environ- 
mental concerns  and  public  awareness.  From  this 
generalized  list  of  problems,  a  more  specific  list 
was  developed  by  the  Technical  Advisory  Com- 
mittee to  provide  goals  and  priorities  for  the  prin- 
cipal investigators.  Specific  areas  for  research  in- 
clude three  projects  on  agricultural  water,  one  on 
financing  water  projects  and  three  technology 
transfer  projects.  The  agricultural  projects  cover 
optimal  allocation  and  scheduling  of  irrigation 
water,  the  behavior  of  soluble  salt  in  clay  and  trace 
levels  of  pesticides  in  ground  water.  Institutional 
arrangements  and  financing  alternatives  for  state 
and  local  water  programs  are  discussed  in  a  timely 
report.  The  technology  transfer  projects  include 
water  managment  simulator  presentations,  qualita- 
tive and  quantitative  algal  data  compilation  for 
macrotrends  and  the  chemistry  of  water  in  Arkan- 
sas' coal  basins.  In  these  research  and  technology 
transfer  projects,  twenty-five  graduate  and  under- 
graduate students  received  training. 
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facilities,  Dechlorination,  Karst  pollution,  Water 
distribution  systems. 

The  Kentucky  Water  Resources  Research  Institute 
Annual  Report  for  Fiscal  Year  1984  describes  the 
problems  and  issues  for  the  Commonwealth  as 
determined  by  the  State  Advisory  Council.  The 
program  goals  and  priorities  of  the  Institute  de- 
scribe the  areas  of  research  the  program  addressed. 
A  synopsis  of  each  of  the  seven  research  projects  is 
included.  The  seven  projects  funded  by  the  Insti- 
tute in  Fiscal  Year  1984  are:  02  -  Identification  of 
Soil-Water  Chemical  Parameters  for  the  Prediction 
and  Treatment  of  Suspended  Solids  in  Surface 
Water  Reservoirs  of  Coal  Mine  Lands;  03  -  Model- 
ing of  Overland  Flow  by  the  Diffusion  Wave 
Approach;  04  -  A  Model  for  Assessing  the  Visual 
Resources  of  River  Basins  as  an  Aid  to  Making 
Landuse  Planning  Decisions;  05  -  Development  of 
General  Guidelines  for  the  Planning  of  Storm- 
water  Management  Facilities;  Application  to 
Urban  Watersheds  in  Kentucky;  06  -  Reductive 
Dechlorination  of  Toxic  Chlorocarbons;  07  -  In- 
vestigation of  Pollution  in  a  Karst  Aquifer  Utiliz- 
ing Optical  Brightener;  and  08  -  Hydraulic  Design 
Algorithms  for  Upgrading  and  Enhancing  Water 
Distribution  Systems.  A  brief  description  of  the 
Institute's  information  transfer  activities  is  provid- 
ed along  with  the  cooperative  arrangements  that 
exist  between  the  Institute  and  other  institutions. 
The  State  and  University  Advisory  Councils  are 
listed  for  1984.  The  training  accomplishments  by 
fiscal  year  1984  research  projects  is  given  in  terms 
of  category  and  academic  level. 
W86-02746 


FISCAL  YEAR  1984  PROGRAM  REPORT 
(MAINE  LAND  AND  WATER  RESOURCES 
CENTER). 

Maine  Univ.  at  Orono.  Land  and  Water  Resources 
Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-132479/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-910-01,  September  1985. 
24  p,  2  fig,  9  ref.  USGS  G910-01.  1 4-08-00 1-G9 10. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'Maine,  Acidification,  Macroinverte- 
brates,  Potable  water,  Radioactivity  effects,  Acid 
rain,  Fog,  Recreation,  Rivers,  Landfills,  Leachates, 
Waste  treatment. 

Five  research  projects  and  a  technology  transfer 
project  were  funded  under  the  FY-84  program: 
'Effects  of  Acidification  on  Pond  and  Stream  Ma- 
croinvertebrates'  (G9 10-02);  'Radon  in  Houses  Due 
to  Radon  in  Potable  Water'  (G9 10-03);  'A  Compar- 
ison of  the  pH  of  Coastal  fogs  with  the  pH  of 
Interior  High-Elevation  Fogs'  (G9 10-04);  'Estimat- 
ing the  Value  of  River-Related  Recreational  Ac- 
tivities' (G9 10-05);  'Treatment  of  Leachate  from 
Toxic  and  Hazardous  Wastes'  (G9 10-06);  and 
'Technology  Transfer  in  Water  Resources  Man- 
agement' (G9 10-22).  The  macroin vertebrate  study 
(02)  found  that  small  C.  triangulifer  nymphs  were 
most  susceptible  to  low  acidity.  Various  naturally 
occuring  concentrations  of  aluminum  do  not  affect 
its  survival.  Other  insects  were  evaluated  for  sensi- 
tivity to  pH  fluxes  at  various  stages  of  their  devel- 
opment. The  radon  study  (03)  found  that  the  aver- 
age radon  in  the  air  in  sampled  houses  due  to  radon 
in  water  varied  from  .8  to  77  pCi/1.  The  calculated 
dose  for  radon  exposure  leading  to  radon  daughter 
dose  ranged  from  0.02  to  1.6  working  level 
months/month.  The  study  of  river  recreation 
values  (05)  Estimated  visitor-day  values  from  $1  to 
$12  on  the  West  branch  of  the  Penobscot  and  from 
$1  to  $6  on  the  Saco.  The  Contingent  value 
method  estimates  were  significantly  influenced  by 
the  framing  of  the  questions.  Preliminary  results  of 
the  acid  fog  study  (04)  indicate  that  fog  from  the 
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high  elevation  site  is  slightly  more  acidic  than 
average  coastal  fog  (3.14  versus  3.66),  but  that  the 
pH  of  fogs  from  various  coastal  sites  varies  signifi- 
cantly (3.08  at  Damariscove  Island  to  4.12  at 
Mount  Desert  Rock).  The  leachate  study  (06)  is 
evaluating  the  capacity  of  peat  for  treatment  of 
metal  ions  and  organics  in  landfill  leachate. 
Column  studies  have  determined  adsorption  isoth- 
erms for  seven  metal  ions.  Higher  peat  compaction 
densities  improved  metal  removal. 
W86-02747 


FICAL  YEAR  1984  PROGRAM  REPORT 
(GEORGIA  ENVIRONMENTAL  RESOURCES 
CENTER). 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 
Resources  Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86- 132859/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-900-01,  September  1985. 
27  pp.  USGS  G900-01.  1 4-08-000 1-G900. 

Descriptors:  'Research,  'Information  transfer, 
♦Training,  'Georgia,  Ground  water  movement, 
Finite  element  analysis,  Model  studies,  Simulation 
analysis,  Wastes,  Water  quality,  Coastal  marshes, 
Drainage,  Electrochemistry,  Chemical  analysis,  Ir- 
rigation, Water  table. 

The  FY  1984  Program  included  the  following 
seven  projects:  'A  Simplified  Approach  to  Region- 
al Multilayered  Aquifer  Analysis,'  by  M.  M.  Aral, 
transfer  among  aquifers  due  to  seepage  and  pump- 
ing is  treated  with  differential  equations  and  the 
finite  element  Galerkin  Matrix  procedure.  'Esti- 
mating the  Surface  Water  Resources  of  the  Geor- 
gia Coastal  Plain  and  Predicting  the  Effects  of 
Changing  Land-Use  Patterns,'  by  George  A. 
Brook.  A  hydrologic  simulation  model  was  devel- 
oped for  stream  flow  in  the  coastal  region,  where 
inflow  results  from  groundwater  discharge  into  the 
stream  bed.  'Heavy  Metal  Composition  of  Treated 
Municipal  Wastewater  and  Sludge  Residues,  by 
Gian  S.  Ghuman.  The  transfer  of  manganese,  zinc, 
cadmium,  copper,  nickel  and  chromium  from 
wastewater  to  liquid  effluent  and  sludge  was  ob- 
served, as  well  as  the  leachability  of  these  metals 
from  ashed  sludge.  'Analysis  of  Wetland  Trends 
and  Management  Alternatives  for  Georgia,'  by 
James  E.  Kundell.  Information  is  presented  on  the 
types,  location,  and  extent  of  wetlands  in  the  state, 
and  current  as  well  as  potential  laws  and  regula- 
tions governing  the  use  of  the  lands. 
W86-02748 


FISCAL  YEAR  1984  PROGRAM  REPORT  (NE- 
BRASKA WATER  RESOURCES  CENTER). 

Nebraska  Water  Resources  Center,  Lincoln. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-132867/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G918-01,  September  1985. 
30  p.  USGS  G918-01.  14-08-0001-G918. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'Nebraska,  Soil  fungi,  Soil  erosion,  Ni- 
trates, Denitrification,  Water  treatment,  Conjunc- 
tive use,  Alluvial  aquifers,  Consumptive  use,  Evap- 
oration, Transpiration,  Gully  erosion,  Urbaniza- 
tion, Vegetation  effects,  Channel  morphology, 
Remote  sensing,  Groundwater. 

Water  problems  in  Nebraska  addressed  by  1984 
research  program  projects  included:  nitrate  con- 
tamination of  groundwater;  declining  groundwater 
levels;  effects  or  irrigation  on  the  Sandhills;  impact 
of  irrigation  diversions  on  wildlife  habitat;  and 
stream  channel  erosion  in  urban  areas.  Project  02 
studied  whether  disturbed  sandy  soils  are  deficient 
or  lacking  in  vesicular-arbuscular  mycorThizae  and 
if  the  reintroduction  of  mycorrhizal  fungi  into 
these  soils  in  the  revegetation  process  improves  the 
survivorship,  growth  and  reproduction  of  plants. 
Project  No.  03  examined  the  possibility  of  using  a 
biological  treatment  for  drinking  water.  Project 
No.  04  developed  a  finite-difference  computer 
model  to  manage  a  river  system  and  groundwater 
conjunctively.  Project  No.  05  developed  a  field 
method  for  separately  measuring  soil  water  evapo- 
ration and  plant  water  transpiration  using  mini- 


lysimeters.  Project  No.  06  found  that  increased 
runoff  caused  by  urbanization  can  cause  rapid 
channel  degradation  by  integrating  the  factors  of 
rate  of  transition  to  urban  use,  stream  velocity 
needed  for  tractive  sediment  removal,  and  slope 
stability  of  the  channel.  Project  No.  07  studied 
encroachment  of  vegetation  and  flow  relationships 
in  a  river  using  remote  sensing  techniques,  docu- 
menting the  rate  of  encroachment  from  survey 
maps  and  aerial  photographs.  Project  No.  08  tested 
remote  sensing  using  thermal  imagery  as  a  means 
of  measuring  subsurface  water  levels  in  sandy  soils. 
W86-02749 


FISCAL  YEAR  1984  PROGRAM  REPORT 
(NEW  JERSEY  DIVISION  OF  WATER  RE- 
SOURCES). 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Div.  of  Water  Resources. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86- 132875/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-921-01,  September  1985. 
22  p.  USGS  G921-01.  1 4-08-000 1-G921. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'New  Jersey,  Water  pollution,  Fish, 
Chlorinated  hydrocarbons,  Lead,  Acidity,  Trace 
elements,  Bioindicators,  Acid  rain,  Tidal  marshes. 

The  1984  New  Jersey  Water  Institute  Program 
focuses  on  the  most  critical  water  issue  currently 
facing  the  state:  the  fate  and  effects  of  organic  and 
inorganic  trace  contaminants  in  surface  and  ground 
waters.  Five  of  the  projects  funded  by  the  Pro- 
gram are  directed  toward  surface  waters.  Four  of 
these  grants  address  the  physical,  chemical  and 
biological  factors  controlling  the  cycling  of  vari- 
ous trace  elements,  particularly  lead,  in  a  variety  of 
ecosystems,  including  a  marsh,  a  swamp,  several 
rivers  and  a  series  of  acid  lakes.  The  fifth  study  is 
determining  the  effects  of  combinations  of  various 
volatile  organic  contaminants  on  a  fish  species. 
The  final  project  is  identifying  factors  which  influ- 
ence the  behavior  of  organic  contaminants  in 
groundwater  systems. 
W86-02750 


FISCAL  YEAR  1984  PROGRAM  REPORT 
(UTAH  CENTER  FOR  WATER  RESOURCES 
RESEARCH). 

Utah  Center  for  Water  Resources  Research, 
Logan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-132883/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-936-01,  September  985. 
25  p.,  3  fig,  2  tab,  15  ref.  USGS  G936-01.  14-08- 
0001-G936. 

Descriptors:  'Research,  'Training,  'Utah,  Heavy 
metals,  Groundwater  pollution,  Leaching,  Waste 
treatment,  Land  disposal,  Soil  amendment, 
Groundwater,  Salinity,  Irrigation,  Soil  physics, 
Remote  control,  Communications,  Data  retrieval, 
Hydrometeorology,  Cloud  seeding,  Utilities,  Do- 
mestic water,  Water  management,  Water  supply 
systems,  Institutions,  Marine  sediments,  Geochem- 
istry, Mixing. 

Utah  water  resources  problems  and  issues  are  pre- 
sented as  background  for  developing  a  water  re- 
search program  incorporating  studies  in  four  areas: 
A  field-scale  application  of  geochemical  and  solute 
transport  models  to  water  flowing  in  soil  overlying 
salt  bearing  strata  showed  the  importance  of  map- 
ping flow  paths  and  showed  that  the  predominant 
leaching  to  be  slow  upward  diffusion  of  sulfate 
salts  from  the  bedrock.  Farm  water  management 
or  canal  lining  reduce  short  term  salt  loading  but 
achieve  little  long  run  benefit.  Field  data  were  also 
collected  on  salt  movement  through  the  soil  profile 
and  showed  soil  salts  to  rise  during  the  winter  but 
problem  concentrations  to  be  leached  below  the 
root  zone  once  irrigation  starts.  Soil-waste  interac- 
tions were  examined  in  the  laboratory  to  determine 
how  the  metals  in  industrial  wastes  can  be  immobi- 
lized in  land  disposal  and  land  spill  sites.  Amend- 
ments that  modify  leachate  pH  and  promote  sorp- 
tion are  the  most  effective.  The  latest  remote  con- 
trol technology  was  reviewed  for  information  on 


available  equipment  and  its  performance,  cost, 
range,  power  requirements,  and  other  relevant  fac- 
tors. Combined  radio  telemetry  and  telephone  are 
the  least  expensive  systems  and  their  use  would  be 
enhanced  by  modernization  of  FCC  Rules  and 
Regulations.  Small  privately  owned  domestic 
water  utilities  have  a  particular  problem  in  main- 
taining dependable  service.  The  situation  can  be 
improved  by  eliminating  unjustified  discriminatory 
regulations  and  by  requiring  developers  to  provide 
satisfactory  plans  for  perpetual  service. 
W86-02751 


FISCAL  YEAR  1984  PROGRAM  REPORT  (TEN- 
NESSEE WATER  RESOURCES  RESEARCH 
CENTER), 

Tennessee    Water    Resources    Research    Center, 
Knoxville. 
W.  F.  Brandes. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86- 132891/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-934-01,  September  1985, 
20  p.  USGS  G934-01.  14-09-0001-G-934. 

Descriptors:  'Research,  'Information  transfer, 
•Training,  'Tennessee,  Hazardous  wastes,  Waste 
management,  Groundwater  contamination,  Leach- 
ate, Soil  permeability,  Environmental  policy,  Ad- 
ministrative regulations,  Water  laws. 

This  report  details  FY  84  research  work  accom- 
plished by  the  Tennessee  Water  Resources  Re- 
search Center  under  the  Department  of  Interior's 
Annual  Cooperative  Program.  Foremost  was  the 
desire  of  the  Tennessee  Water  Resources  Research 
Center  to  direct  its  funded  research  efforts  towards 
environmental  and  growth  related  issues  identified 
by  Governor  Alexander's  Safe  Growth  Action 
Team.  Specifically,  these  issues  revolved  in  and 
around  aspects  of  water  and  hazardous  wastes;  1)  a 
comprehensive  evaluation  of  environmental  pro- 
tection programs  for  the  State,  leading  to  resolu- 
tion of  legal  and  institutional  restraints  on  water 
resources  planning  and  management;  2)  a  variety 
of  economic,  social  and  political  studies  relating  to 
problems  of  government  in  coping  with  water 
resources  needs  and  responsibilities  and  3)  techni- 
cal research  projects  in  engineering  and  in  the 
physical  and  life  sciences  designed  to  assist  in 
resolving  such  problems  as  erosion  and  sedimenta- 
tion, floodplain  management,  and  groundwater 
pollution.  This  report  provides  an  overview  of 
water  problems  and  issues  in  Tennessee  and  high- 
lights of  four  research  project/activities:  1)  A 
Method  for  the  Evaluation  of  the  Need  for  Haz- 
ardous Wastes  Treatment/Disposal  Facilities:  2) 
Evaluation  of  the  Impact  of  a  Clay  Cap  on  the 
Migration  of  Hazardous  Materials;  3)  Investigation 
of  Conflicts,  Overlaps  and  Gaps  in  Tennessee's 
Environmental  Protection  Programs  and  4)  Infor- 
mation Transfer  Program. 
W86-02752 


FISCAL  YEAR  1984  PROGRAM  REPORT 
(COLORADO  WATER  RESOURCES  RE- 
SEARCH INSTITUTE). 

Colorado  Water  Resources  Research  Inst.,  Fort 
Collins. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-132909/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-895-01,  September  1985. 
60  p.,  3  tab.  USGS  G89501.  14-08-0001-G895. 

Descriptors:  'Colorado,  Phreatophytes,  Evapo- 
transpiration,  Consumptive  use,  'Water  quality 
management,  'Effluent  standards,  Low  flow, 
Water  permits,  'Water  quality  standards,  Quality 
control,  'Research  and  development,  'Water  re- 
sources development,  Administration,  'Technolo- 
gy transfer,  Wildlife  habitats,  Legal  aspects,  Insti- 
tutional constraints,  'Conjunctive  use,  'Surface- 
groundwater  relations,  Computer  models, 
•Groundwater,  Aquifers,  Reservoir  release. 

The  Colorado  Water  Resources  Research  Institute 
is  the  designated  management  center  in  Colorado 
for  the  Federal  Water  Research  Program.  The 
Institute's  Federal  FY  1984  Program  consisted  of 
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x  research  projects  focused  on  the  following  Col- 
rado  problems:  (1)  The  Endangered  Species  Act 
nd  Water  Development  within  the  South  Platte 
iasin;  (2)  Maintenance  of  Crane  Habitat  by  Con- 
oiled  Reservoir  Releases-South  Platte  River;  (3) 
/ater  Delivery  Strategies-South  Platte  Main- 
ream  Reservoir;  (4)  Evaluation  of  Low-Criteria 
>r  Effluent  Discharge  Permits  in  Colorado;  (5) 
Ivapotranspiration  of  Natural  Vegetation  in  the 
an  Luis  Valley,  Colorado;  and  (6)  Voluntary, 
asinwide  Water  Resources  Management:  South 
latte  Basin,  Phase  II.  In  addition,  the  Institute 
sceived  state  funding  for  the  first  time  in  1984-85 
'hen  the  Colorado  General  Assembly  provided 
57,000  for  water  research.  Five  research  projects 
'ere  supported  by  this  appropriation-three 
rejects  at  Colorado  State  University,  one  at  the 
olorado  School  of  Mines,  and  one  at  the  Univer- 
ty  of  Colorado,  Boulder:  (1)  Geochemistry  of 
.quifer  Recharge  in  the  Denver  Basin;  (2)  Guide- 
nes  for  Developing  Basin-of-Origin  Compensa- 
on;  (3)  South  Platte  Basin  Simulation  Model 
iAMSON);  (4)  Low-Flow  Criteria  for  Discharge 
ermits  (complements  Federal  program  project); 
id  (5)  Voluntary,  Basinwide  Water  Resources 
[anagement:  South  Platte  River,  Phase  II  (com- 
lements  Federal  program  project).  The  Institute's 
:chnology  transfer  program  was  fully  integrated 
ith  its  water  research  and  development  program, 
includes:  newsletters;  three  publications  series; 
istribution  of  a  'library  list'  of  new  water  re- 
rnrces  research  reports  and  publications;  Project 
WARE,  designed  to  keep  State  and  Federal 
gency  personnel  aware  of  proposed  research; 
ublic  water  policy  education  (programs  including 
ide  presentations);  and  workshops,  seminars,  and 
nail  groups  consultations  involving  potential 
iers 
/86^02753 


ISCAL  YEAR  1984  PROGRAM  REPORT 
JELAWARE  WATER  RESOURCES  CENTER), 

lelaware     Univ.,     Newark.     Water     Resources 

enter. 

.  D.  Varrin. 

vailable  from  the  National  Technical  Information 

ervice,  Springfield,  VA  22161  as  PB86-132917/ 

.S,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 

che.  Program  Report  G-897-01,  September  1985. 

5  p.  USGS  G897-01.  14-08-0001-G897. 

>escriptors:  *Research,  *Training,  'Information 
ansfer,  'Delaware,  Activated  carbon,  Activated 
udge,  Adsorption,  Aerobic  digestion,  Bacterial 
lalysis,  Channel  erosion,  Contamination,  Corn, 
•omestic  water,  Groundwater,  Groundwater  pol- 
ition,  Heavy  metals,  Industrial  water,  Irrigation, 
lunicipal  water,  Nitrogen,  Organic  compounds, 
etroleum  products,  Regional  planning,  Sludge, 
iodegradation,  Storm  runoff,  Toxins,  Water  anal- 


ynopses  of  6  research  projects  of  the  Delaware 
/ater  Resources  Center  are  presented.  Project  02, 
^  Predictive  Study  for  Groundwater  Contamina- 
on  by  Petroleum  Products,'  formulated  a  model 
)  predict  the  movement  of  gasoline  in  the  soil;  the 
rork  will  advance  recovery  and  cleanup  of  these 
distances.  Project  03,  'Fundamental  Concepts  of 
.utodigestion  of  Biomass,  '  focused  on  determin- 
ig  the  extent  of  biodegradability  of  the  products 
f  autodigestion.  This  information  is  critical  to 
esign  better  treatment  facilities  and  to  regulate 
udge  and  effluent  disposal.  Project  04,  "The  Re- 
loval  of  Toxic  Chemicals  by  Activated  Carbon 
rocess  from  Contaminated  Groundwater,'  fo- 
iised  on  removing  concurrently  heavy  metals  and 
rganic  compounds  from  ground  water.  The  re- 
llts  indicate  that  activated  carbon  is  effective, 
roject  05  developed  a  method  for  'Rapid,  Accu- 
ite  Identification  of  Bacterial  Pollutants  in  Do- 
lestic,  Institutional,  and  Industrial  Water  Sup- 
lies.'  Fatty  acid  profiles  were  developed  for  bac- 
:rial  pollutants  and  linked  with  a  computer  for 
lentification.  Project  06  investigated  'Thresholds 
f  River  Channel  Erosion  in  Urbanized  Piedmont 
/atersheds.'  The  results  indicate  that  erosion  is 
ffected  by  frequency,  rather  than  intensity.of 
xess.  Project  (07),  The  Influence  of  Nitrogen 
lanagement  and  Irrigation  on  Ground-Water 
•uality,'  investigated  the  effect  of  intensive  irriga- 
>n  and  fertilizer  application  on  ground-water  pol- 


lution. The  results  indicate  that  greater  leaching 
occurs  with  increased  irrigation  but  that  different 
fertilizer  application  treatments  have  little  effect  on 
soil  nitrogen.  This  report  also  includes  a  summary 
of  the  Delaware  WRC's  information  transfer 
effort,  a  newsletter  published  3  times  a  year  to 
summarize  research. 
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FISCAL  YEAR  1984  PROGRAM  REPORT 
(PENNSYLVANIA  INSTITUTE  FOR  RE- 
SEARCH ON  LAND  AND  WATER  RE- 
SOURCES). 

Pennsylvania  State  Univ.,  University  Park.  Inst, 
for  Research  on  Land  and  Water  Resources. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86- 133220/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-929-01,  September  1985, 
31  p.  USGS  G929-01.  1 4-08-000  l-G-929. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'Pennsylvania,  Deposition,  Acidic  soils, 
Deciduous  forest,  Streams,  Eutrophication,  Aquat- 
ic productivity,  Nutrients,  Hydrological  model, 
Drought,  Monongahela  River,  Reservoir  oper- 
ation, Consumptive  use,  Precipitation,  Air  pollu- 
tion, Drought  resistance,  Water  conservation, 
Forest  soils,  Leachate,  Water  allocation. 

Three  Fiscal  Year  1983  programs  continued  in 
Fiscal  Year  1984.  One  program  evaluated  the  rate 
and  extent  of  recovery  of  a  stream,  dominated  by 
the  growth  of  aquatic  vascular  plants,  following  a 
program  of  phosphorus  removal.  Another  attempt- 
ed to  determine  if  the  chemistry  of  soil  and  soil 
leachate  in  Appalachian  forests  varies  with  the 
amount  of  acidic  atmospheric  deposition.  A  third 
project  developed  a  flow  management  model  to 
explore  alternative  approaches  to  future  drought 
protection  for  the  Monongahela  River  Basin  and 
examined  possible  impacts  of  modifications  in  res- 
ervoir operating  policies  and  low  flow  consump- 
tive use  restrictions.  The  Institute's  technology 
transfer  program  was  geared  to  improving  the 
public's  understanding  about  atmospheric  deposi- 
tion and  Giardiasis.  It  was  also  designed  to  in- 
crease the  knowledge  of  local  sewage  enforcement 
officers  and  water  managers  about  maximum  level 
water  conservation  devices  and  to  educate  local 
government  officials  to  the  potential  benefits  of 
hydraulic  load  reduction  through  water  conserva- 
tion for  malfunctioning  on-lot  sewage  systems. 
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FISCAL  YEAR  1984  PROGRAM  REPORT 
(CALIFORNIA  WATER  RESOURCES 

CENTER), 

California  Univ.,  Davis.  Water  Resources  Center. 
J.  H.  Snyder. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-133238/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  No  G-894-01.  September 
1985.  28  p.  USGS  G894-01.  14-08-0001-G894. 

Descriptors:  'California,  'Research  and  develop- 
ment, 'Grants,  Irrigation,  Drip  irrigation,  Water 
conservation,  Reclamation,  Water  prices,  Acid 
precipitation,  Atmospheric  nutrient  deposition, 
Lake  Tahoe,  Monitoring,  Streams,  Logging,  Chap- 
arral, Burning,  Steelhead,  Nutrients,  Algae,  Water- 
shed, DBCP,  Soil  organic  matter,  Fumigants,  Path 
of  pollutants,  Soil  contamination. 

A  synopsis  is  presented  of  the  results  of  each  of  the 
research  projects  sponsored  under  the  1984  Water 
Research  Institute  Program  (WRIP)  for  the  Uni- 
versity of  California  Water  Resources  Center.  It 
also  contains  summaries  of  water  problems  and 
issues  in  California  and  the  Water  Resources  Cen- 
ter's Program  Goals  and  Priorities,  Information 
Dissemination  Activities  and  Cooperative  Ar- 
rangements. The  California  WRIP  package  is  a 
subset  of  the  Center's  overall  research  program 
and  consists  of  five  projects  investigating  the  fol- 
lowing topic  areas:  The  Diffusion  of  Low-Volume 
Irrigation  Technology  in  Western  Agriculture, 
Structural  Impacts  of  the  Reclamation  Reform  Act 
of  1982  on  California  Agriculture,  The  Direct 
Quantification  of  Atmospheric  Dry  Acid  and  Nu- 


trient Deposition  on  Western  Mountain  Lakes,  Ap- 
plication of  a  Paired  Watershed  Research  Design 
to  Evaluate  Instream  Effects  of  Watershed  Man- 
agement Activities  in  North  Coastal  California, 
Interaction  of  Nemagon  (DBCP)  with  Constituents 
of  Water-Soil  Systems. 
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FISCAL  YEAR  1984  PROGRAM  REPORT 
(MARYLAND  WATER  RESOURCES  RE- 
SEARCH CENTER), 

Maryland  Water  Resources  Research  Center,  Col- 
lege Park. 
R.  E.  Menzer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-133253/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-911-01,  September  1985. 
22  p.  USGS  G91 1-01.  14-08-0001-G911. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'Maryland,  Nitrogen,  Phosphorus, 
Groundwater,  Estuaries,  Trace  metals,  Geologic 
history,  Sludge,  Toxicity,  Mutagens,  Soil  amend- 
ments, Acid  rain,  Nitrates,  Sulfates. 

Within  the  framework  of  the  1984  Program  of  the 
Maryland  Water  Resources  Research  Center,  three 
projects  were  focused  on  questions  of  pollution  of 
surface  and  ground  water  and  one  on  acid  rain.  An 
information  transfer  project  focused  on  the  protec- 
tion of  ground  water  supplies.  In  a  project  to  assess 
nitrogen  and  phosphorus  losses  via  subsurface 
ground  water  flow  from  conventional  and  no-till 
corn  watersheds,  evidence  was  obtained  that  the 
leaching  of  nitrates  into  percolate  or  ground  water 
is  not  enhanced  by  the  use  of  no-till  cultivation.  No 
phosphate  was  found  in  percolate  samples  from 
either  no-till  or  conventional  cultivation  treat- 
ments. A  two-year  study  has  been  conducted  to 
assess  the  accumulation  of  toxic  metals  in  the  sedi- 
ments of  Maryland's  Eastern  Shore  rivers.  Infor- 
mation derived  from  sediment  cores  indicates  that 
most  of  thg  trace  metals  being  deposited  in  the 
Nanticoke  and  Choptank  Rivers  is  derived  from 
atmospheric  sources.  Thus,  local  industries  and 
waste  treatment  plants  are  not  the  sources  of  metal 
pollutants.  In  a  project  to  determine  the  impact  on 
human  health  of  contaminants  present  in  sludge 
applied  as  soil  amendment,  ground  and  surface 
water  have  been  analyzed  for  mutagenic  com- 
pounds. Although  mutagens  and  promutagens 
were  present  in  the  sludge,  they  failed  to  be 
leached  downward  through  the  soil.  During  the 
first  year  of  a  two-year  acid  fog  and  acid  rain 
project,  collection  methods  have  been  developed. 
Preliminary  information  on  acidity  in  rainfall  indi- 
cates increased  levels  of  H  +  ,  S042-,  Pb,  and  Mn 
over  a  control  area  in  Tennessee. 
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FISCAL  YEAR  1984  PROGRAM  REPORT 
(PUERTO  RICO  WATER  RESOURCES  RE- 
SEARCH INSTITUTE). 

Puerto  Rico  Univ.,  Mayaguez.  Water  Resources 
Research  Inst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-133246/ 
AS,  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-930-01,  September  1985. 
17  p.  USGS  G930-01.  14-08-0001-G-930. 

Descriptors:  'Water  resources  institutes,  'Re- 
search, 'Information  transfer,  'Puerto  Rico,  Acid 
rain,  Water  quality,  Air  pollution,  Industrial 
wastes,  Fermentation,  Environmental  effects,  Path- 
ogenic bacteria,  Activated  sludge,  Sludge  diges- 
tion, Anaerobic  digestion. 

The  research  activity  at  the  Puerto  Rico  Water 
Resources  Research  Institute  during  FY  1984  in- 
cluded three  research  projects  and  two  technology 
transfer  activities.  Two  of  the  research  projects, 
one  on  acid  rain  in  Puerto  Rico  and  another  on  the 
anaerobic  digestion  of  sewage  sludge,  were  carried 
to  completion.  Still  in  progress  is  a  study  on  the 
effect  of  treated  rum  distillery  wastes  on  receiving 
ocean  waters.  The  technology  transfer  activities 
developed  were  a  bibliography  of  water  resources 
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publications  in  Puerto  Rico  and  a  symposium  on 

tropical  hydrology. 
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FISCAL  YEAR  1984  PROGRAM  REPORT 
(SOUTH  CAROLINA  WATER  RESOURCES  RE- 
SEARCH INSTITUTE). 

Clemson  Univ.,  SC.  Water  Resources  Research 
Inst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-133261/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-932-01,  September  1985. 
30  p.  USGS  G932-01.  14-08-0O01-G932. 

Descriptors:  *Research,  'Information  transfer, 
•Training,  'South  Carolina,  Pricing  evaluation, 
Economic  predictions,  Instream  flow,  Stream  clas- 
sification, Evaporation  rate,  Irrigation,  Irrigation 
efficiency,  Groundwater,  Aquifers,  Mapping,  Ad- 
sorption, Activated  carbon,  Organic  wastes. 

A  discussion  of  the  water  problems  in  South  Caro- 
lina is  presented.  To  determine  the  ability  of  the 
smaller  water  supply  systems  in  S.C.,  a  study  was 
conducted  of  the  organization,  capital  needs  and 
financial  capacity  of  the  water  supply  utility  sys- 
tems. To  assure  that  all  stream  requirements  were 
met  during  periods  of  low  flow,  a  methodology 
was  developed  for  establishing  in-stream  require- 
ments and  for  statistically  predicting  flow  deficien- 
cy patterns.  To  measure  water  conservation  in 
agriculture,  the  applicability  of  a  new  vapor 
budget  technique  for  the  measurement  of  evapora- 
tive losses  from  irrigated  crop  land  was  investigat- 
ed. In  order  to  better  understand  the  basic  ground- 
water aquifer  system  a  continuing  project  is  dedi- 
cated to  the  study  of  the  recharge-discharge  area, 
piezometric  surface  and  water  chemistry  of  the 
tertiary  limestone  aquifer  in  South  Carolina. 
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FISCAL  YEAR  1984  PROGRAM  REPORT 
(ALASKA  INSTITUTE  OF  WATER  RE- 
SOURCES). 

Alaska  Univ.,  Fairbanks.  Inst,  of  Water  Resources. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB86-133279/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G891-01,  September  1985. 
25  p.  USGS  G891-01.  14-08-001-G891. 

Descriptors:  'Research,  'Information  transfer, 
•Training,  'Alaska,  Hydrographs,  Surface  runoff, 
Snowmelt,  Water  balance,  Permafrost,  Ground- 
water recharge,  Groundwater  quality,  Arsenic,  Ni- 
trate, Riparian  vegetation,  Frost  management, 
Taiga,  Nitrogen  isotopes,  Nitrogen  geochemistry, 
Fire,   Soil   leaching,   Groundwater  geochemistry. 

Five  small  projects  were  funded  by  the  United 
States  Geological  Survey  (USGS)  Federal  Cooper- 
ative Water  Resource  Program  in  Fiscal  Year 
1984.  Two  projects  studied  surface  water  hydrolo- 
gy, one  project  used  biological  indicators  in 
streams  to  assess  potential  ecosystem  perturbations 
caused  by  riparian  vegetation  removal,  one  project 
studied  groundwater  chemistry  and  one  project 
studied  surface  water  chemistry.  All  but  one 
project  provided  partial  support  for  at  least  one 
graduate  student.  Several  undergraduate  assistants 
also  helped  complete  our  research  funded  by 
USGS.  During  1984,  our  Institute  of  Water  Re- 
sources administered  about  20  water-related  re- 
search projects  and  provided  training  to  approxi- 
mately 15  graduate  students  and  six  undergraduate 
assistants.  Cooperative  research  and/or  exchanges 


were  made  with  Alaskan  agencies,  the  U.S.  Envi- 
ronmental Protection  Agency  and  USGS. 
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DIAGNOSING  THE  CAUSES  OF  GROUND- 
WATER CONTAMINATION  USING  A  MATHE- 
MATICAL MODEL, 

Cornell  Univ.,  Ithaca,  NY.  Center  for  Environ- 
mental Research. 

For  primary  bibliographic  entry  see  Field  5B. 
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INFORMATION  DISSEMINATION  FOR  A 
BETTER  UNDERSTANDING  OF  LOUISIANA'S 
WATER  RESOURCES, 

Louisiana  State  Univ.,  Baton  Rouge.  Hazardous 

Waste  Research  Center. 

For  primary   bibliographic   entry   see   Field  9D. 
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WATER-RESOURCES  REPORTS  PREPARED 
BY  OR  IN  COOPERATION  WITH  THE  U.S. 
GEOLOGICAL  SURVEY,   KANSAS,   1886-1983, 

Geological   Survey,    Lawrence,   KS.    Water   Re- 
sources Div. 
L.  J.  Combs. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  OFR 
84-609,  1984.  117  p,  1  map. 

Descriptors:  'Bibliographies,  U.S.  Geological 
Survey,  Water  data,  Data  collections,  'Water-re- 
sources investigations,  'Kansas,  'Publications. 

Water-resources  data  and  the  results  of  hydrologic 
investigations  in  Kansas  are  published  or  released 
by  the  U.S.  Geological  Survey,  by  cooperating 
State  or  Federal  agencies,  or  by  technical  or  scien- 
tific journals.  This  report  lists  more  than  800 
water-resources  reports  prepared  by  or  in  coopera- 
tion with  the  U.S.  Geological  Survey  in  Kansas  for 
1886  through  1983.  The  reports  are  listed  by 
author,  publication  series,  year  of  publication,  and 
subject.  The  first  water-resources  investigations  by 
the  U.S.  Geological  Survey  in  Kansas  was  com- 
pleted by  A.C.  Peale  in  1886.  The  first  cooperative 
program  with  a  State  agency  was  initiated  9  years 
later  in  1895  and  included  the  first  stream-gaging 
stations  operated  by  the  Survey  in  western  Kansas. 
The  U.S.  Geological  Survey  continues  to  investi- 
gate the  occurrence,  quantity,  quality,  distribution, 
and  movement  of  surface  and  ground  waters 
within  the  State.  (USGS) 
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CHAPARRAL  MANAGEMENT  EFFECTS   ON 
WATER  AND  THE  ENVHtONMENT, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 

Range  Science. 

For  primary  bibliographic  entry  see  Field  21. 
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WATER  DIRECTORY,  WHERE  TO  GET 
WATER   INFORMATION   IN  NEW   MEXICO, 

New  Mexico  Water  Resources  Research  Inst.,  Las 
Cruces. 
L.  G.  Harris. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-229771/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  State  Univ.  Las  Cruces,  Water 
Resources  Research  Institute.  USGS  G-858-22. 

Descriptors:  'New  Mexico,  'Water  information, 
'Directories,  Personnel,  Water  management, 
Water  rights,  Water  resources  development. 

This  directory  lists  water  resources  professionals  in 
New  Mexico  who  are  affiliated  with  universities, 
state  agencies  with  responsibilities  in  New  Mexico. 
In  addition,  the  directory  contains  a  synopsis  of  the 
responsibility  of  each  of  the  agencies  with  person- 
nel listed. 
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DIRECTORY  OF  WATER  RESOURCES  PER- 
SONNEL IN  WISCONSIN. 

Wisconsin      Univ.-Madison.      Water      Resources 

Center. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-230035, 

Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 

Project  Completion  Report,   April   1985.    133  p, 

append.  USGS  G878-22.  14-08-0001-G878. 

Descriptors:  Education,  'Scientific  personnel, 
State  jurisdiction,  universities,  Organizations, 
•Wisconsin,  *Directories. 

A  listing  of  Wisconsin  residents  involved  in  all 
aspects  of  water  resources  research,  education,  and 
management. 
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ASSESSMENT  OF  THE  EFFECTIVENESS  OF 
TECHNOLOGY  TRANSFER  METHODS  LEAD- 
ING TO  THE  ADOPTION  OF  A  NEW  IRRIGA 
TION  DESIGN, 

Texas  Water  Resources  Inst.,  College  Station. 
For  primary  bibliographic  entry  see  Field  3F. 
W86-02621 

DIRECTOR'S  TECHNOLOGY/INFORMATION 
TRANSFER  PROGRAM  1983-1984, 

Oregon  State  Univ.,  Corvallis.  Water  Resources 

Research  Inst. 

For  primary  bibliographic   entry  see   Field  9D. 
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RIPARIAN    ZONE    SYSTEMS,    USES,    AND 
MANAGEMENT, 

Oregon  State  Univ.,  Corvallis.  Water  Resources 

Research  Inst. 

For  primary  bibliographic  entry  see   Field  4D. 
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W86-02820  5B 
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W86-02521  5C 

ACID  MINE  DRAINAGE 
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Adsorption  of  Heavy  Metals  on  Sediments  in 
Streams  Receiving  Acid  Mine  Drainage, 
W86-02714  5B 

ACID  MINE  WATER 

Some   Hydrologic   Aspects  of  Proposed  Coal 
Mining  in  the  North  Fork  of  the  Flathead  River 
Headwaters    Area,    Northwest    Montana    and 
South  East  British  Columbia, 
W86-02707  4C 

ACID  PRECD?ITATION 
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1983  Water  Research  Institute  Program  Final 

Report,  (Maine), 
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shire Water  Resources  Research  Center, 
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Hydrogeology  and  Processes  of  Acid  Neutral- 
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Hydrogeology  and  Processes  of  Acid  Neutral- 
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The  Secretary  of  the  Interior  has  determined  that  the  publication  of  the  periodical  is  necessary  in  the 
transaction  of  the  public  business  required  by  law  of  this  Department.  Use  of  funds  for  printing  this  periodical 
has  been  approved  by  the  Office  of  Management  and  Budget  through  September  30,  1986 


m  s  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
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Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


PREDICTIVE  SIMULATIONS  OF  ALTERNA- 
TIVES FOR  MANAGING  THE  WATER  RE- 
SOURCES OF  NORTH  FORK  SOLOMON 
RIVER  VALLEY  BETWEEN  KIRWIN  DAM 
AND  WACONDA  LAKE,  NORTH-CENTRAL 
KANSAS, 

Geological   Survey,   Lawrence,    KS.    Water   Re- 
sources Div. 
R.  D.  Burnett. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4249,  1984.  34  p,  22  fig,  2  tab,  18 
ref. 

Descriptors:  'Simulation  analysis,  'Model  studies, 
•Water  management,  Alluvial  aquifers,  'Surface- 
groundwater  relations,  Drawdown,  Water  levels, 
•North  Fork  Solomon  River,  Kirwin  Reservoir, 
Waconda  Lake,  'Kansas. 

Since  1974  water  levels  in  the  alluvial  aquifer  of 
the  North  Fork  Solomon  River  Valley  in  north- 
central  Kansas  have  decreased  due  to  increases  in 
ground-water  pumpage,  decreases  in  availability  of 
surface  water  for  irrigation,  and  below-average 
precipitation.  A  finite-element  model  was  devel- 
oped in  cooperation  with  the  U.S.  Bureau  of  Rec- 
lamation to  simulate  changing  conditions  between 
1970-79.  Model  results  indicate  that  annual  re- 
charge to  the  aquifer  due  to  precipitation,  applca- 
tion  of  water  for  irrigation,  and  canal  leakage 
averaged  about  22,825  acre-feet  and  that  annual 
ground- wate  discharge  to  the  river  averaged  about 
16,590  acre-feet.  Predictive  simulations  for  1980- 
2000  were  made  using  management  alternatives 
that  involved  clay-lining  of  irrigation  ditches,  re- 
duction of  surface-water  availability  with  and 
without  an  increase  in  ground-water  pumping,  and 
continuation  of  1979  pumping  conditions.  The  sim- 
ulations indicated  that  as  much  as  5.5  feet  of  addi- 
tional average  water-level  drawdown  in  wells 
would  occur  by  2000  if  surface-water  supply  were 
reduced  100  percent  and  ground- water  pumpage 
increased.  The  simulations  also  indicated  that  a 
decrease  in  average  drawdown  of  0.55  foot  would 
occur  by  2000  and  that  base  flow  to  the  river 
would  decrease  to  12,300  acre-feet  per  year  if  1979 
conditions  remained  constant.  (USGS) 
W86-02941 


HYDROLOGY  AND  SEDIMENT  TRANSPORT 
MOANALUA  VALLEY,  OAHU,  HAWAII, 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W86-03034 


HYDROLOGIC  DATA  FOR  URBAN  STUDDIS 
IN  THE  HOUSTON,  TEXAS,  METROPOLITAN 
AREA,  1982, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03106 


THEORETICAL  AND  OBSERVED  PROFTXES 
OF  TIDAL  CURRENTS  AT  TWO  SITES  ON 
THE  SOUTHEASTERN  BERING  SEA  SHELF, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  2L. 
W86-03237 


AUSTIN,  TEXAS,  FLOOD  OF  MAY  24-25,  1981, 
Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
W.  L.  Moore,  E.  Cook,  R.  S.  Gooch,  and  C.  F. 
Nordin. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-139352, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
National  Academy  Press,  Washington,  DC,  1982. 
54  p,  12  fig,  1  tab,  9  ref,  1  append. 


Descriptors:  *Floods,  *Flood  control,  'Texas, 
•Flood  damage,  Flood  data,  Flood  flow,  Flood 
hydrographs,  Flood  plain  management,  Flood 
plain  zoning,  Flood  plains,  Flood  protection, 
Flooding,  Austin. 

A  severe  flood  in  Austin,  Texas,  which  occurred 
on  May  24,  1981,  is  discussed,  with  a  focus  on  a 
description  of  the  flood,  and  its  consequences. 
Local  policies  for  flood  hazard  areas,  local  re- 
sponse to  severe  flooding,  and  the  principles  of 
flood  hazard  in  urban  areas,  in  general,  are  then 
discussed.  The  specific  factors  that  caused  the 
flooding  in  Austin  are  outlined;  they  include:  wa- 
tersheds were  saturated  by  moderate  rainfall  prior 
to  the  peak  intensities  that  produced  flooding;  the 
Shoal  Creek  watershed  experienced  a  100-year 
flood  event;  many  homes  along  Shoal  Creek  built 
prior  to  adoption  of  current  floodplain  regulations 
were  located  within  the  100-year  floodplain;  and, 
additional  development  had  taken  place  in  the 
upper  portion  of  the  watershed.  (Halterman-PTT) 
W86-03260 


NATIONAL  VERIFICATION  PLAN:  REPORT 
OF  THE  NATIONAL  VERIFICATION  TASK 
TEAM. 

National  Weather  Service,  Silver  Spring,  MD. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83- 117507, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
June  1982.  81  p,  8  fig,  12  tab,  3  app. 

Descriptors:  *Data  interpretation,  Forecasting, 
•Weather  forecasting,  Prediction,  *Flood  forecast- 
ing, *Streamflow  forecasting,  *Baseline  studies, 
•Management  planning,  Projections,  Decision 
making,  Meteorology,  Water  supply,  Automation. 

The  National  Verification  Plan  (NVP)  outlines  a 
comprehensive  and  ambitious  forecast  program  de- 
signed to  meet  the  verification  needs  of  National 
Weather  Service  (NWS)  forecasters  and  manage- 
ment at  local,  regional,  and  national  levels.  The 
plan  emphasizes  minimizing  workload,  especially 
at  the  local  level,  and  providing  results  in  a  timely 
manner.  The  NVP  provides  for  the  establishment 
of  baselines  of  skill  and  accuracy  against  which 
subsequent  changes  in  forecast  procedures  or  prod- 
ucts can  be  measured.  The  NVP  contains  eight 
sub-plans  which  verify  public  forecast,  aviation 
forecast,  watch/warning,  marine  forecast,  agrime- 
teorological  forecast,  forestry  and  fire  meteorolog- 
ical forecast,  air  pollution  forecast  and  hydrologic 
forecast.  Analysis  of  the  products  of  the  hydrolog- 
ic services  program  of  the  NWS  suggests  that  the 
following  elements  should  be  included  in  the  veri- 
fication: stage  forecast,  crest  stage  forecast,  flood 
event  forecast,  water  supply  forecasts  and  out- 
looks, lake  level  forecasts,  reservoir  inflow  fore- 
casts, spring  flood  outlook,  and  exteneded  stream- 
flow  outlook.  Included  in  the  NVP  implementation 
strategy  are  plans  to  automate  all  verification  pro- 
cedures. These  data  can  then  be  used  in  making 
decisions  concerning  needed  research  and  develop- 
ment and  the  composition  of  training  programs. 
W86-03292 


WORKSHOP  ON  RTVERINE  WATER  QUAL- 
ITY MODELING, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-03293 


KEIXSON-ROSS  PROCEDURE  FOR  ESTIMAT- 
ING CLIMATIC  PROBABILITIES  OF  DURA- 
TION OF  WEATHER  CONDITIONS, 

Air  Force  Geophysics  Lab.,  Hanscom  AFB,  MA. 
1. 1.  Gringorten. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  AD-A 119860, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Environmental  Research  Papers,  No.  775,  Report 
No.  AFGL-TR-82-0116,  April,  1982.  27  p,  3  fig,  1 
tab,  2  app,  8  ref. 

Descriptors:  *Mathematical  studies,  *Simulation 
analysis,  'Mathematical  models,  'Weather,  Climat- 
ic data,  Markov  process,  Probabilitistic  process, 


'Computer  programs,  'Computer  models, 
•Weather  forecasting,  Probability  distribution, 
Monte  Carlo  method,  Statistical  methods,  Statisti- 
cal analysis,  Stochastic  process,  Prediction,  Time 
series  analysis,  Fortran. 

The  Keilson-Ross  procedure  is  a  recent  mathemati- 
cal development  for  analytically  computing  the 
probability  of  the  maximum  of  a  continuous  weath- 
er element  over  a  specified  time  interval.  As  long 
as  the  weather  conditioncan  be  defined  by  a 
Markov  (Ornstein-Uhlenbeck)  process,  the  time  in- 
terval may  be  a  duration  of  a  few  seconds  to  a  few 
weeks.  The  procedure  is  applied  to  estimating  the 
probability  of  the  surface  air  temperatures  of  Min- 
neapolis, Minnesota  remaining  below  freezing  for 
specified  time  intervals.  The  analytical  solutions 
provide  corrections  to  previously  estimated  prob- 
abilities that  had  been  determined  by  Monte  Carlo 
simulation.  More  rapid  solutions  to  the  procedure 
are  still  needed.  The  application  of  computer  pro- 
grams to  the  calculations  have  provided  answers 
with  a  high  degree  of  accuracy.  These  programs 
make  use  of  cubic  B-splines.  A  printout  of  the 
program  writtern  in  FORTRAN  is  included. 
W86-03294 


NEPONSET  RTVER  BASIN  MASSACHUSETTS, 
FLOOD  PLAE\  MANAGEMENT  STUDY, 

Corps  of  Engineers,  Waltham,  MA.  New  England 

Div. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  ADA- 120051, 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Water    Resources    Investigation,    Review    Draft, 

March,  1982.  1 10  p.  1 1  tab,  3  plates,  6  app. 

Descriptors:  'Massachusetts,  'Nonstructural  alter- 
natives, 'Flood  control,  'Flood  protection,  Water- 
shed management,  Flood  plains,  Flood  profiles, 
Flood  damage,  Neponset  River  basin,  Massachu- 
setts, Planning,  Interagency  cooperation,  Hydrolo- 
gy, Cost  analysis,  Economic  aspects. 

Analysis  of  alternative  flood  plain  management 
measures  during  Stage  2  investigations  for  the  Ne- 
ponset River  Basin  in  Massachusetts  indicates  that 
structural  protection  is  not  economically  feasible 
for  any  individual  damage  site.  Under  existing  con- 
ditions natural  valley  storage  reduces  flood 
damage  in  the  watershed  significantly.  The  extent 
of  the  flood  plains  has  not  changed  significantly 
since  the  last  major  flood  event  in  1968.  Flood 
damage  is  not  expected  to  increase  in  the  future. 
Existing  legislation,  if  enforced,  can  effectively 
keep  flood  damage  at  a  minimum.  Structural  local 
protection  measures  for  any  individual  damage  site 
are  not  economically  justified.  Acquisition  of  natu- 
ral valley  storage  areas  throughout  the  Neponset 
River  Basin  is  not  required  because  of  the  existence 
of  legislation  capable  of  controlling  the  extent  of 
future  development.  Provision  of  data,  including 
detailed  mapping,  compiled  during  this  study  will 
contribute  to  effective  enforcement  of  current  in- 
stitutional measures. 
W86-03310 


LITERATURE  SURVEY  ON  THE  WETLAND 
VEGETATION  OF  ALASKA, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Arctic  Biology 
and  Museum. 

A.  R.  Batten,  and  D.  F.  Murray. 
Technical  Report  Y-82-2,  Army  Engineer  Water- 
ways Experiment  Station,  Vicksburg,  MS,  August 
1982.    Final    Report.    222    p,    24    fig,    120    ref. 
DACW39-76-M-2473. 

Descriptors:  Wetlands,  'Literature  review, 
'Alaska,  'Vegetation,  'Aquatic  plants,  'Marsh 
plants,  'Flora,  'Plant  populations,  Lakes,  Streams, 
Reviews,  Marshes,  Ponds,  Rivers,  Intertidal  areas, 
Peat  bogs,  Coastal  marshes,  Salt  marshes,  Tidal 
marshes,  Bogs,  Swamps  Tide  lands,  Submerged 
lands,  Estuaries,  Tidal  flats. 

This  report  contains  a  relatively  comprehensive 
summary,  through  July  1977,  of  the  literature  per- 
taining to  the  wetland  vegetation  of  Alaska.  For 
organizational  purposes,  Alaska  is  divided  into 
eight    geographic    regions    namely    Southeastern 
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Group  2A — General 

Alaska,  Southcentral  Alaska,  Aleutian  Islands, 
Bering  Sea  Islands,  Bering  Sea  Mainland,  Chukchi 
Sea,  Beaufort  Sea  Coast,  and  Interior  Alaska.  Alas- 
ka's wetlands  are  classified  under  a  broad  frame- 
work of  eight  categories  within  which  specific 
vegetation  types  are  discussed.  These  include  (for 
fresh  water  wetlands)  ponds  and  lakes,  freshwater 
marshes,  peatlands,  streams  and  riparian  gravel 
bars  and  cutbanks,  and  (for  saline  or  brackish 
water  wetlands)  strands  and  supratidal  meadows, 
saline  or  brackish  marshes,  and  intertidal  zones. 
The  literature  is  reviewed  for  each  of  these  catego- 
ries within  each  of  the  eight  geographic  regions. 
W86-03312 

2B.  Precipitation 

DROUGHT  OF  1980-82  IN  SOUTHEAST  FLOR- 
IDA WITH  COMPARISON  TO  THE  1961-62 
AND  1970-71  DROUGHTS, 

Geological  Survey,  Miami,  FL.  Water  Resources 
Div. 

B.  G.  Waller. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4152,  1985.  29  p,  9  fig,  5  tab,  8 
ref. 

Descriptors:  'Drought,  •Rainfall,  Water  level, 
•Groundwater  levels,  *Lake  levels,  •Saline-fresh- 
water interfaces,  *Water  storage,  Flow  augmenta- 
tion, Frequency  analysis,  •Florida,  Lake  Okeecho- 
bee, Water  conservation  areas. 

South-central  Florida  (the  Kissimmee  Basin)  expe- 
rienced a  severe  drought  during  1980-82,  causing 
Lake  Okeechobee-the  largest  surface-water  stor- 
age area  in  south  Florida-to  reach  the  lowest  stage 
ever  recorded,  9.75  feet  above  sea  level,  on  July 
29,  1981.  A  prolonged  period  of  deficient  rainfall 
extended  from  June  1980  to  March  1982.  On  the 
southeast  coast,  drought  conditions  were  mitigated 
on  August  16,  1981,  when  rainfall  from  Tropical 
Storm  Dennis  replenished  the  coastal  aquifers  and 
filled  the  water  conservation  areas  to  near  sched- 
uled levels.  South  Dade  County  was  the  only  area 
in  south  Florida  not  affected  by  the  drought.  Rain- 
fall in  the  southeast  coastal  areas  had  a  statistical 
recurrence  ranging  from  5  to  20  years  whereas  the 
recurrence  intervals  from  some  stations  in  south- 
central  Florida  were  in  excess  of  100  years.  The 
1980-81  drought  in  southeast  Flrodia  was  not  as 
severe  as  the  1961-62  or  the  1970-71  droughts  in 
terms  of  rainfall  conditions  or  the  effect  on  water 
levels.  The  effects  of  the  drought  were  less  severe 
because  of  a  combination  of  water-management 
practices  and  periodic  rainfall  during  the  otherwise 
rain-deficient  period.  (USGS) 
W86-03082 


RECONNAISSANCE  OF  MINE  DRAINAGE  IN 
THE  COAL  FIELDS  OF  EASTERN  PENNSYL- 
VANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03092 


PROPOSED  10-YEAR  PLAN  FOR  CONTINU- 
ATION OF  HYDROLOGIC  STUDIES  OF  THE 
EDWARDS  AQUIFER,  SAN  ANTONIO  AREA, 
TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03104 


VEGETATION  AND  CLIMATES  OF  THE  LAST 
45,000  YEARS  IN  THE  VICINITY  OF  THE 
NEVADA      TEST      SITE,      SOUTH-CENTRAL 

NEVADA 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  21. 

W86-03168 


TOTAL  PRECIPJTABLE  WATER  AND  RAIN- 
FALL      DETERMINATIONS       FROM      THE 


SEASAT  SCANNING  MULTICHANNEL 
MICROWAVE  RADIOMETER  (SMMR), 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83- 138263, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
NOAA  Technical  Report  NESS  90,  May  1982.  34 
p,  7  fig,  10  tab,  19  ref,  3  append. 

Descriptors:  •Satellite  technology,  "Precipitation, 
•Radiometry,  *Seasat,  •Radiosondes,  •Rainfall, 
•Remote  sensing,  Algorithms,  Mathematical  stud- 
ies, Statistical  methods,  Rainfall  rate,  Mathematical 
models,  Computer  programs,  Data  acquisition, 
Data  collections,  Meteorological  data  collections. 

Three  of  the  five  sensors  of  thee  Scanning  Multi- 
channel Microwave  Radiometer  (SMMR)  of  the 
SEASAT  oceanography  satellite  can  be  used  to 
determine  the  total  precipitable  water  in  the  atmos- 
phere, the  liquid  water  content,  and  the  rainfall 
rate.  In  addition  two  distinct  algorithms  were  used 
to  derive  geophysical  parameters  from  brightness 
temperature.  Comparisons  with  surface  observa- 
tions from  the  Gulf  of  Alaska  SEASAT  Experi- 
ment and  with  other  selected  sources  were  made 
for  both  algorithms.  In  general,  very  good  agree- 
ment was  found  between  satellite  and  radiosonde 
observations  of  total  precipitable  water.  An  esti- 
mate of  the  precision  of  radiosonde-derived  total 
precipitable  water  amounts  was  made  along  with 
comparisons  of  precipitation  occurrence  as  deter- 
mined from  the  SMMR  and  surface  observations. 
In  the  tropics,  very  good  agreement  is  observed 
between  satellite  and  surface  observations.  In  the 
midlatitudes  (Gulf  of  Alaska)  small  cells  of  precipi- 
tation are  often  missed  by  the  SMMR,  while  larger 
synoptic  scale  precipitation  is  detected.  Radio- 
sonde observation  tabulations  and  corrections,  list- 
ings of  computer  programs,  and  radiosonde  obser- 
vation precision  statistics  are  given  in  three  appen- 
dices to  this  report.  (Geiger-PTT) 
W86-03238 


PROJECT  SKYWATER  1983-84  SCPP  DATA  IN- 
VENTORY: SIERRA  COOPERATTVE  PHOT 
PROJECT, 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  At- 
mospheric Resources  Research. 
October   1984.   161   p,  42  fig,  37  tab,  4  append. 

Descriptors:  'Weather  modification,  •Artificial 
precipitation,  *Cloud  seeding,  Satellite  technology, 
Weather  data  collection,  Meteorological  data  col- 
lection, Data  collection,  Precipitation,  Rain  gages, 
Cloud  physics,  Weather,  Clouds. 

An  inventory  of  all  date  collected  from  October 
15,  1983,  through  April,  1984,  in  association  with 
the  Sierra  Cooperative  Pilot  Project,  a  weather 
modification  research  project,  is  presented.  The 
inventory  covers  forecasting,  radar  and  satellite 
use,  aircraft,  surface  meteorological  observations, 
precipitation  gage  network,  ground-based  micro- 
physical  observations,  radiometry,  cooperative  and 
operational  seeding  activities,  snow  chemistry 
measurements,  and  the  roles  of  the  National 
Weather  Service,  the  Federal  Aviation  Adminis- 
tration and  the  National  Climatic  Center  in  the 
program.  (Halterman-PTT) 
W86-03278 


INTERNATIONAL  COMPARISON  OF  NA- 
TIONAL PRECIPITATION  GAUGES  WITH  A 
REFERENCE  PIT  GAUGE, 

World     Meteorological     Organization,     Geneva 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  7B. 

W86-03414 

2C.  Snow,  Ice,  and  Frost 


PERFORMANCE     OF     ICE     METER     AND 
WEIGHT  ASSEMBLIES, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W86-03004 


SURFACE  TOPOGRAPHY  OF  THE  LOWER 
PART  OF  COLUMBIA  GLACIER,  ALASKA, 
1974-1981, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

L.  A.  Rasmussen,  and  M.  F.  Meier. 
Available  from  Dist  Branch,  USGS  604  S.  Pickett 
St.    Alexandria,   VA    22034.   USGS   Professional 
Paper  1258-E,   1985.  63  p,  17  fig,  8  tab,  20  ref. 

Descriptors:  *Glaciers,  Statistical  analysis,  Mathe- 
matical studies,  Topography,  •Alaska,  •Columbia 
Glacier,  Mapping,  Aerial  photography. 

For  each  of  27  series  of  vertical  air  photographs, 
the  method  of  optimum  interpolation  was  used  to 
get  surface  altitudes  at  154  nodes  of  a  762. 5-m 
square  grid  over  the  lowest  18  km  of  Columbia 
Glacier,  Alaska.  Photogrammetrically  produced 
surface  topography  maps  for  flights  on  July  27, 
1974,  and  September  1,  1981,  were  used  as  the 
bases  for  norm  fields  for  the  27  intervening  flights, 
and  the  altitude  deviations  of  individual  photo- 
grammetry  points  (IPP's)  from  those  norm  fields 
were  interpolated.  Between  116  and  200  IPFs 
were  available  from  flight  to  flight.  The  random 
error  in  the  IPP  altitudes  is  estimated  at  3.5m,  and 
their  deviations  about  the  norm  fields  are  also 
about  3.5m.  The  statistical  structure  of  the  surface 
topography  was  investigated;  its  correlation  has  a 
high  degree  of  homogeneity  and  isotropy,  both 
spatially  and  temporally,  and  is  little  affected  by 
the  glacier  flow.  The  error  in  the  interpolated 
results  is  about  2.5m.  A  ground-truth  sample  of  58 
individual  and  averaged  surface-surveyed  points 
was  used  to  test  the  interpolated  results  for  three 
flights.  The  asymmetry  of  these  sample  deviations 
about  the  norm  fields  suggests  that  there  may  be  a 
systematic  error  of  about  +1.5m  in  the  IPP  alti- 
tudes. (USGS) 
W86-03039 


SATELLITE  OBSERVATION  OF  GREA1 
LAKES  ICE:  1980-81, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
A.  L.  Bell. 

Available  from  the  National  Technical  Informatiot 
Service,  Springfield,  VA  22161  as  PB83-156877 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche 
NOAA  Technical  Memorandum  NESS  119,  De- 
cember 1982.  36  p,  27  fig. 

Descriptors:  *Great  Lakes,  *Ice  cover,  *Ice  forma 
tion,  *Satellite  technology,  *Ice  breakup,  "Icec 
lakes,  *Lake  ice,  Remote  sensing,  Radiometry 
Wind,  Lake  breezes,  Air  temperature,  Lakes,  la 
drift. 

Ice  conditions  on  the  Great  Lakes  and  Lake  St 
Clair  were  studied  from  satellite  imagery  Dati 
were  collected  by  Geostationary  Operational  Sat 
ellites  with  Visible  and  Spin  Scan  Radiometer  Sen 
sors.  The  study  examined  the  formation,  move 
ment,  and  dissipation  of  lake  ice  from  Decembe 
1980  -  May  1981.  Wind  speed  and  directions  w«. 
studied  as  components  of  ice  formation  and  dissipa 
tion.  Results  showed  that  ice  was  present  on  Lak 
Erie  from  December  20  to  about  May  2,  a  total  c 
132  days,  with  maximum  extent  of  ice  occurrin, 
February  27  accompanied  by  70%  concentratior 
The  ice  season  on  Lake  St.  Clair  began  Decembe 
14  and  ended  near  March  31  with  100%  coverag 
observed  as  early  as  January  7.  The  ice  season  o 
Lake  Huron  began  on  December  13  and  last© 
until  April  16,  a  total  of  124  days  with  maximur 
ice  extent  (65%  concentration)  occurring  Februar 
14.  The  ice  season  on  Lake  Ontario  lasted  froi 
December  3  until  April  2,  a  total  of  80  days,  wit 
maximum  ice  extent  occurring  about  February 
The  ice  season  on  Lake  Superior  began  Decembe 
13  and  lasted  until  May  6,  a  total  of  133  days  wit 
maximum  ice  extent  occurring  February  12.  I 
general,  ice  formed  on  the  lakes  in  response  t 
northwesternly  and  northerly  winds  accompanie 
by  below  freezing  air  temperatures,  and  dissipate 
with  winds  from  a  southernly  and  southwesterl 
direction.  (Geiger-PTT) 
W86-03258 


WATER  CYCLE— Field  2 


FROST  ACTION  IN  SOIL  FOUNDATIONS 
AND  CONTROL  OF  SURFACE  STRUCTURE 
HEAVING, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 

C.  W.  Jones,  D.  G.  Miedema,  and  J.  S.  Watkins. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-H8299, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
REC-ERC-82-17,  June,  1982.  69  p,  42  fig,  3  app,  33 
ref. 

Descriptors:  'Frost  heaving,  'Frost  protection, 
•Soil  water,  *Soil  mechanics,  *Freeze-thaw  tests, 
•Foundation  failure,  *Soil  structure,  *Structural 
engineering,  Frost,  Frost  thrusting,  Heaving, 
Freezing,  Spillways,  Canal  linings,  Dams,  Earth 
dams,  Dam  foundations. 

Surveys  conducted  by  the  Bureau  of  Reclamation 
showed  that  seasonal  frost  action  in  soil  founda- 
tions was  a  consideration  in  all  regions  except  the 
Mid-Pacific,  Lower  Colorado,  and  Southwest  Re- 
gions. Significant  frost  heave  in  soils  occurs  in  cold 
climates  when  certain  fine-grained  soils  have 
access  to  sources  of  water  and  an  open-freezing 
system  exists.  Under  heterogeneous  soil  and  mois- 
ture conditions,  damage  to  structures  is  caused  by 
differential  movement  during  freezing  and  thaw- 
ing. Investigations  for  potential  frost  problems 
should  consider  climatic  conditions,  surveys  of  ex- 
sting  structures  in  the  area,  foundation  exploration 
and  soil  sampling,  laboratory  freeze-thaw  tests  on 
soil,  and  location  of  groundwater  depth.  Methods 
jf  controlling  frost  action  to  prevent  damage  to 
structures  include  location  of  the  foundation  below 
the  frost  line,  replacement  of  frost-susceptible  soil, 
restriction  of  water  supply  to  the  frost  zone,  and 
lie  use  of  insulation  to  prevent  frost  penetration. 
Structures  which  have  suffered  the  most  heavy 
damage  from  frost  action  include  spillways,  chutes 
ind  drop  structures,  checks,  pipe  turnouts,  pier- 
supported  pipe,  canal  linings,  and  earth  embank- 
nent  dams.  Polystyrene  insulation  has  shown 
womise  in  field  tests  for  the  control  of  frost  heave. 
SV86-03317 


IE.  Streamflow  and  Runoff 


METHOD    OF    ESTIMAITNG    FLOOD    VOL- 
UMES IN  WESTERN  KANSAS, 

jeological   Survey,   Lawrence,   KS.   Water   Re- 

ources  Div. 

'or  primary  bibliographic  entry  see  Field  4A. 

V86-02922 


DELATIONS    OF    URBAN    LAND-USE    AND 

)RY-WEATHER    STORM    AND    SNOWMELT 

'LOW    CHARACTERTISTICS    TO    STREAM- 

*ATER  QUALITY,  SHUNGANUNGA  CREEK 

JASIN,  TOPEKA,  KANSAS, 

jeological   Survey,    Lawrence,    KS.   Water   Re- 

ources  Div. 

'or  primary  bibliographic  entry  see  Field  4C. 

V86-02926 


IYDROLOGV  OF  AREA  61  NORTHERN 
JREAT  PLAINS  AND  ROCKY  MOUNTAIN 
»AL  PROVINCES,  COLORADO  AND  NEW 
MEXICO, 

jeological  Survey,   Lakewood,  CO.   Water  Re- 

ources  Div. 

'.  O.  Abbott,  A.  L.  Geldon,  D.  Cain,  A.  P.  Hall, 

nd  P.  Edelmann. 

Wailable  from  OFSS,  USGS,  Box  25425,  Lake- 

vood,  CO  80225.  USGS  Water-Resources  Investi- 

jations  Report  83-132,  1983.  99  p,  81  fig,  13  tab, 

25  ref. 

Jescriptors:  'Hydrology,  *Coal  mining,  Surface 
vater,  Groundwater,  Water  quality,  Temperature, 
'recipitation,  Land  use,  Water  use,  Stream  biota, 
How  duration,  High  flow,  Low  flow,  Arkansas 
Uver,  *Colorado,  *New  Mexico,  *Coal  mining, 
taton  Mesa  coal  region,  Huerfano  River,  Api- 
hapa  River,  Purgatoire  River,  Canadian  River, 
/ermejo  River,  Cimarron  River,  Huerffano 
bounty,  Las  Animas  County,  Colfax  County, 
Northern  Great  Plains,  Coal  Provinces,  Rocky 
fountain  Coal  Province. 


Area  61  is  located  on  the  Colorado-New  Mexico 
boundary  in  Huerfano  and  Las  Animas  Counties, 
Colorado,  and  Colfax  County,  New  Mexico,  and 
includes  the  Raton  Mesa  coal  region.  The  5,900- 
square-mile  area  is  an  asymmetrical  structural 
trough  bounded  by  the  Rocky  Mountains  on  the 
west  and  the  Great  Plains  on  the  east.  The  area  is 
drained  by  the  Huerfano,  Apishapa,  Purgatoire, 
and  Canadian  Rivers  (and  their  tributaries),  all 
tributary  to  the  Arkansas  River.  The  principal 
coal-bearing  formations  are  the  Vermejo  Forma- 
tion of  Late  Cretaceous  age  and  the  Raton  Forma- 
tion of  Late  Cretaceous  and  Paleocene  age.  Much 
of  the  coal  in  the  area  is  of  coking  quality,  impor- 
tant to  the  metallurgical  industry.  Topographic 
relief  in  the  area  is  greater  than  8,700  feet,  and  this 
influences  the  climate  which  in  turn  affects  the 
runoff  pattern  of  area  streams.  Summer  thunder- 
storms often  result  in  flash  floods.  Virtually  all 
geologic  units  in  the  region  yield  water.  Depth  to 
ground  water  ranges  from  land  surface  to  400  feet. 
Surface  and  ground  water  in  the  area  contain 
mostly  bicarbonate  and  sulfate  ions;  locally  in  the 
ground  water,  chloride  ions  predominate.  Potential 
hydrologic  problems  associated  with  surface  coal 
mining  in  the  area  are  water-quality  degradation, 
water-table  decline,  and  increased  erosion  and  sedi- 
mentation. (USGS) 
W86-02934 


PEAK  FLOW,  VOLUME,  AND  FREQUENCY 
OF  THE  JANUARY  1982  FLOOD,  SANTA 
CRUZ  MOUNTAINS  AND  VICINITY,  CALI- 
FORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W86-02935 


HYDROLOGIC  EFFECTS  OF  IMPOUND- 
MENTS IN  SHERBURNE  NATIONAL  WILD- 
LIFE REFUGE,  MENNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02939 


PRELIMINARY  APPRAISAL  OF  THE  HY- 
DROLOGY OF  THE  RED  OAK  AREA,  LATI- 
MER COUNTY,  OKLAHOMA, 

Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-02951 


FLOOD-DISCHARGE  PROFILES  OF  SELECT- 
ED STREAMS  EN  ROCKLAND  COUNTY,  NEW 
YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

R.  Lumia. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water  Resources  Investi- 
gations Report  84-4049,  1984.  32  p,  3  fig,  3  tab,  17 
ref. 

Descriptors:  *Flood  frequency,  *Flood  profiles, 
•Rainfall-runoff  relationships,  Regression  analysis, 
Regional  analysis,  Error  analysis,  Rockland 
County,  *New  York,  HEC-1  model,  Basin  charac- 
teristics. 

Flood-discharge  profiles  of  10  streams  in  Rockland 
County  at  six  recurrence  intervals  ranging  from  2 
to  100  years  are  presented.  Synthetic  flood-fre- 
quency estimates  were  derived  for  nine  rainfall- 
runoff  sites  from  calibrated  models;  observed 
flood-frequency  estimates  were  derived  for  three 
sites  haying  long-term  discharge  records.  A  vari- 
ance-weighting technique  was  applied  to  compare 
the  synthetic  flood-frequency  estimates  with  the 
observed  (gaged)  estimates  and  estimates  comput- 
ed at  each  site  from  regional  regression  equations. 
For  ungaged  locations  on  the  10  streams,  flood- 
frequency  relationships  were  derived  from  regional 
regression  equations  previously  developed  for 
New  Jersey  streams.  Regional  analysis  indicated 
the  most  significant  basin  characteristics  to  be 
drainage    area,    streambed    slope,    storage,    and 


Streamflow  and  Runoff — Group  2E 

amount  of  impervious  cover.  A  method  for  refin- 
ing (weighting)  flood-frequency  estimates  at  select- 
ed ungaged  locations  near  rainfall-runoff  and  (or) 
long-term  gaged  sites  is  given.  This  report  explains 
analytical  methods  and  includes  a  list  of  basin 
characteristics  at  several  locations  along  each 
stream  and  a  table  of  peak  discharges  for  the  six 
recurrence  intervals  at  13  gaging  stations.  The 
profiles  enable  the  determination  of  flood  dis- 
charge at  all  locations  having  a  drainage  area 
greater  than  1  square  mile  on  the  10  streams. 
(USGS) 
W86-02960 


GAZETTEER  OF  HYDROLOGIC  CHARAC- 
TERISTICS OF  STREAMS  IN  MASSACHU- 
SETTS-COASTAL RrVER  BASINS  OF  THE 
SOUTH  SHORE  AND  BUZZARDS  BAY, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-02962 


GAZETTEER  OF  HYDROLOGIC  CHARAC- 
TERISTICS OF  STREAMS  IN  MASSACHU- 
SETTS-THAMES RTVER  BASDV, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-02963 


GAZETTEER  OF  HYDROLOGIC  CHARAC- 
TERISTICS OF  STREAMS  EN  MASSACHU- 
SETTS-BLACKSTONE  RTVER  BASJJV, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-02965 


GAZETTEER  OF  HYDROLOGIC  CHARAC- 
TERISTICS OF  STREAMS  IN  MASSACHU- 
SETTS-HOUSATONIC  RTVER  BASEN, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-02966 


FLOODS  OF  MAY  1978  E\  SOUTHEASTERN 
MONTANA  AND  NORTHEASTERN  WYO- 
MING, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

C.  Parrett,  D.  D.  Carlson,  G.  S.  Craig,  and  E.  H. 

Chin. 

Available  from  Dist  Branch,  USGS  604  S.  Pickett 

St.    Alexandria,    VA   22034.    USGS   Professional 

Paper   1244,    1984.   74  p,   33   fig,   8  tab,    14  ref. 

Descriptors:  *Floods,  Flood  Data,  *Flood  Dis- 
charge, *nood  Frequency,  Rood  Damage,  Flood 
Peaks,  *Montana,  'Wyoming,  'Yellowstone  River, 
Belle  Fourche  River,  Cheyenne  River,  North 
Platte  River,  Big  Horn  River,  Powder  River. 

Heavy  rain  and  some  snow  fell  on  previously 
saturated  ground  over  southeastern  Montana  and 
northeastern  Wyoming  during  May  16-19,  1978. 
The  maximum  amount  of  7.60  inches  within  a  72- 
hour  period  observed  at  Lame  Deer,  Montana,  set 
a  record  for  the  month  of  May  in  that  region. 
Heavy  flooding  occurred  in  the  drainages  of  the 
Yellowstone  River  and  its  tributaries  as  well  as  the 
Belle  Fourche,  Cheyenne,  and  North  Platte 
Rivers.  The  previous  maximum  flood  of  record 
was  exceeded  at  48  gaged  sites,  and  the  1 -percent 
chance  flood  was  equaled  or  exceeded  at  24  sites. 
Flood  damage  was  extensive,  exceeding  $33  mil- 
lion. Nineteen  counties  in  the  two  States  were 
declared  major  disaster  areas.  Mean  daily  suspend- 
ed-sediment discharges  exceeded  previously  re- 
corded maximum  mean  daily  values  at  four  sites  on 
the  Powder  River.  The  maximum  daily  suspended- 
sediment  discharge  of  2,810,000  tons  per  day  oc- 
curred on  May  20  at  the  Site  Powder  River  near 
Arvada,  Wyoming.  (USGS) 
W86-02971 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 

STREAMFLOW  CHARACTERISTICS  OF 
MOUNTAIN  STREAMS  IN  WESTERN  MON- 
TANA 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

C.  Parrett,  and  J.  A.  Hull. 

Available  from  Dist  Branch,  USGS  604  S.  Pickett 

St.  Alexandria,  VA  22034.  USGS  Water-Supply 

Paper  2260,    1985.   58   p,    14  fig,   24  tab,   9  ref. 

Descriptors:  'Annual  runoff,  'Flow  duration,  Re- 
gression analysis,  Estimating  equations,  Gaging 
stations,  Crest  Gages,  'Mean  annual  discharge, 
•Mean  monthly  discharge,  'Montana,  Basin  char- 
acteristics. 

Once-monthly  streamflow  measurements  were 
used  to  estimate  long-term  mean  annual  flow,  mean 
monthly  flow,  and  various  points  on  the  flow- 
duration  curve  for  72  sites  in  the  mountainous 
portions  of  western  Montana.  The  estimated  flow 
characteristics  at  56  measurement  sites,  together 
with  data  from  22  gaging  stations,  were  used  to 
develop  maps  showing  the  variability  of  mean 
annual  runoff  for  three  areas.  Data  from  all  meas- 
urement sites  plus  data  from  34  gaging  stations 
were  used  to  develop  regression  equations  relating 
mean  annual  flow  to  drainage  area  and  precipita- 
tion and  equations  relating  flows  of  10,  20,  30,  40, 
50,  60,  70,  80,  and  90  percent  exceedance  probabili- 
ty to  mean  annual  flow.  The  study  area  was  divid- 
ed into  two  regions  with  a  different  set  of  estimat- 
ing equations  applicable  to  each  region.  Average 
errors  of  prediction  were  also  calculated  using  data 
withheld  from  the  regression  analyses.  The  esti- 
mated average  error  for  predicting  mean  annual 
flow  was  -16  percent  in  one  region  and  -23  percent 
in  the  other  region.  The  estimated  average  predic- 
tion errors  for  flows  of  various  exceedance  per- 
centages ranged  from  +2  percent  to  -38  percent  in 
one  region  and  from  -I- 18  percent  to  -23  percent  in 
the  other  region.  (USGS) 
W86-02972 


COST-EFFECnVENESS    OF    THE    STREAM- 
GAGING  PROGRAM  IN  NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W86-02973 


GAZETTEER  OF  HYDROLOGIC  CHARAC- 
TERISTICS OF  STREAMS  IN  MASSACHU- 
SETTS-TAUNTON  AND  TENMTLE  RIVER 
BASINS  AND  COASTAL  RIVER  BASINS  OF 
MOUNT  HOPE  BAY,  NARRAGANSETT  BAY, 
AND  RHODE  ISLAND  SOUND, 
Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W86-02976 


USE  OF  SELECTED  BASIN  CHARACTERIS- 
TICS TO  ESTIMATE  MEAN  ANNUAL 
RUNOFF  AND  PEAK  DISCHARGES  FOR  UN- 
GAGED  STREAMS  IN  DRAINAGE  BASINS 
CONTAINING  STRIPPABLE  COAL  RE- 
SOURCES, NORTHWESTERN  NEW  MEXICO, 
Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W86-02978 


MAPS  TO  ESTIMATE  AVERAGE  STREAM- 
FLOW  AND  HEADWATER  LIMITS  FOR 
STREAMS  IN  U.S.  ARMY  CORPS  OF  ENGI- 
NEERS, MOBILE  DISTRICT,  ALABAMA  AND 
ADJACENT  STATES, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-02981 


TRAVELTIME,  LONGITUDINAL-DISPER- 

SION, REAERATION,  AND  BASIN  CHARAC- 
TERISTICS OF  THE  WHITE  RTVER,  COLORA- 
DO AND  UTAH, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 


sources Div. 

J.  M.  Boyle,  and  N.  E.  Spahr. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4050,  1985.  54  p,  13  fig,  17  tab, 
34  ref. 

Descriptors:  •Traveltime,  'Reaeration,  'Longitu- 
dinal dispersion,  'Streamflow,  Unit  concentration, 
Basin  characteristics,  'White  River  basin,  'Colora- 
do, 'Utah. 

Traveltime  and  longitudinal-dispersion  characteris- 
tics were  measured  for  the  White  River  using  dye 
tracers.  Discharges  ranged  from  281  to  1,840  cubic 
feet  per  second  and  velocities  ranged  from  1.26  to 
3.17  miles  per  hour.  Traveltimes  were  determined 
for  discharges  other  than  measured  discharges  by  a 
graphical  method  and  a  linear-regression  method. 
Longitudinal-dispersion  coefficients  ranged  from 
284  square  feet  per  second  at  a  discharge  of  539 
cubic  feet  per  second  to  5,430  square  feet  per 
second  at  a  discharge  of  1,580  cubic  feet  per 
second.  Reaeration  was  measured  in  four  reaches 
of  the  White  River  during  a  medium-flow  period 
in  August  1982.  Reaeration  coefficients  at  20  de- 
grees Celsius  ranged  from  5.3  to  25.3  per  day.  The 
results  of  a  comparison  with  measured  reaeration 
coefficients  and  reaeration  coefficients  predicted 
using  empirical  equations  showed  that  the  most 
accurate  equations  were  by  Bennett  and  Rathbun 
(1972)  and  Isaacs  and  Gaudy  (1968).  Basin  charac- 
teristics were  computed  using  U.S.  Geological 
Survey  topographic  maps,  precipitation  data  from 
the  National  Weather  Service,  and  aerial  photo- 
graphs taken  on  September  11,  1981.  (USGS) 
W86-02984 


ESTIMATION  OF  INCOMPLETE  STREAM- 
FLOW  FOR  SELECTED  SITES  ON  THE 
CARSON  AND  TRUCKEE  RTVERS  IN  CALI- 
FORNIA AND  NEVADA,  1944-80, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

J.  C.  Blodgett,  R.  N.  Oltmann,  and  K.  R.  Poeschel. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4058,  1984.  39  p,  3  fig,  8  tab,  8 
ref. 

Descriptors:  'Stream  discharge,  Reservoir  storage, 
Regression  analysis,  'California,  Estimating  equa- 
tion, 'Hydrograph  analysis,  'Hydrologic  budget, 
Discharge,  'Truckee  River,  Carson  River,  Reno, 
Truckee,  'Nevada. 

Daily  mean  and  monthly  discharges  were  estimat- 
ed for  10  sites  on  the  Carson  and  Truckee  Rivers 
for  periods  of  incomplete  records  and  for  tributary 
sites  affected  by  reservoir  regulation.  On  the  basis 
of  the  hydrologic  characteristics,  stream-flow  data 
for  a  water  year  were  grouped  by  month  or  season 
for  subsequent  regression  analysis.  In  most  cases, 
simple  linear  regressions  adequately  defined  a  rela- 
tion of  streamflow  between  gaging  stations,  but  in 
some  instances  a  nonlinear  relation  for  several 
months  of  the  water  year  was  derived.  Statistical 
data  are  presented  to  indicate  the  reliability  of  the 
estimated  streamflow  data.  Records  of  discharges 
including  historical  and  estimated  data  for  the 
gaging  stations  for  the  water  years  1944-80  are 
presented.  (USGS) 
W86-02990 


EVALUATION  OF  THE  COST  EFFECTIVE- 
NESS OF  THE  1983  STREAM-GAGING  PRO- 
GRAM IN  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

K.  D.  Medina,  and  C.  O.  Geiger. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4107,  1984.  94  p,  6  fig,  5  tab,  15 
ref. 

Descriptors:  'Network  design,  'Cost  analysis,  Hy- 
drologic data,  Regression  analysis,  Discharge 
measurements,  'Stream  gaging,  'Kansas,  'Cost  ef- 
fectiveness. 

The  results  of  an  evaluation  of  the  cost  effective- 
ness of  the  1983  stream-gaging  program  in  Kansas 


are  documented.  Data  uses  and  funding  sources 
were  identified  for  the  140  complete  record 
streamflow-gaging  stations  operated  in  Kansas 
during  1983  with  a  budget  of  $793,780.  As  a  result 
of  the  evaluation  of  the  needs  and  uses  of  data 
from  the  stream-gaging  program,  it  was  found  that 
the  140  gaging  stations  were  needed  to  meet  these 
data  requirements.  The  average  standard  error  of 
estimation  of  streamflow  records  was  20.8  percent, 
assuming  the  1983  budget  and  operating  schedule 
of  6-week  interval  visitations  and  based  on  85  of 
the  140  stations.  It  was  shown  that  this  overall 
level  of  accuiacy  could  be  improved  to  18.9  per- 
cent by  altering  the  1983  schedule  of  station  visita- 
tions. A  minimum  budget  of  $760,000,  with  a  cor- 
responding average  error  of  estimation  of  24.9 
percent,  is  required  to  operate  the  1983  program. 
None  of  the  stations  investigated  were  suitable  for 
the  application  of  alternative  methods  for  simulat- 
ing discharge  records.  Improved  instrumentation 
can  have  a  very  positive  impact  on  streamflow 
uncertainties  by  decreasing  lost  record.  (USGS) 
W86-02992 


LOW-FLOW    CHARACTERISTICS    OF    KEN- 
TUCKY STREAMS,  1983, 

Geological   Survey,   Louisville,   KY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-02998 


LOW-FLOW  DATA  FOR  SELECTED  PARTIAL- 
RECORD  STATIONS  TN  OHIO, 

Geological   Survey,   Columbus,   OH.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W86-03003 


PERFORMANCE     OF     ICE     METER     AND 
WEIGHT  ASSEMBLIES, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W86-03004 


IMPACT  OF  AN  OUTBURST  OF  SPTRTT  LAKE 
ON  THE  COLUMBIA  RTVER, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W86-03008 


STORM  RUNOFF  AS  RELATED  TO  URBAN- 
IZATION BASED  ON  DATA  COLLECTED  DS 
SALEM,  AND  PORTLAND,  AND  GENERAL- 
IZED FOR  THE  WrLLAMETTE  VALLEY, 
OREGON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W86-03015 


HYDROLOGY,  GEMORPHOLOGY,  AND 
DAM-BREAK  MODELING  OF  THE  JULY  15, 
1982,  LAWN  LAKE  DAM  AND  CASCADE  LAKE 
DAM  FAILURES,  LARIMER  COUNTY,  COLO- 
RADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8D. 
W86-03017 


WATER  QUALITY  AND  STREAMFLOW  DATA 
FOR  THE  WEST  FORK  TRINITY  RTVER  IN 
FORT  WORTH,  TEXAS, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03020 


REPORT  OF  THE  RTVER  MASTER  OF  THI 
DELAWARE  RTVER  FOR  THE  PERIOD  DE 
CEMBER  1, 1983  -  NOVEMBER  30, 1984, 

Geological  Survey,  Reston,  VA.  Water  Resource 


WATER  CYCLE— Field  2 


Div. 

F.  T.  Schaefer,  W.  E.  Harkness,  R.  W.  Baebenroth, 
and  D.  W.  Speight. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-339, 
1985.  83  p,  6  fig,  21  tab. 

Descriptors:  'Delaware  River,  Diversion,  Release, 
Water  management,  Drought,  'Water  quality, 
•Reservoir  yield,  Regulation,  Supply,  Inter-Basin 
transfers. 

A  Decree  of  the  U.S.  Supreme  Court  in  1954 
established  the  position  of  Delaware  River  Master. 
The  Decree  authorizes  diversions  of  water  from 
the  Delaware  River  basin  and  requires  compensat- 
ing releases  from  certain  reservoirs  of  the  City  of 
New  York  to  be  made  under  the  supervision  and 
direction  of  the  River  Master.  Reports  to  the 
Court,  not  less  frequently  than  annually  were  stip- 
ulated. During  the  1984  report  year,  December  1, 
1983  to  November  30,  1984,  precipitation  and 
runoff  varied  from  above  average  to  below  aver- 
age in  the  Delaware  River  basin.  For  the  year  as  a 
whole,  precipitation  and  runoff  were  near  average. 
Operations  were  under  a  status  of  drought  warning 
December  1,  1983;  however,  the  above  normal 
precipitation  the  first  half  of  the  year  increased 
storage  in  the  reservoirs  to  record  levels  by  June  1, 
1984.  Below  normal  precipitation  from  August  to 
November  coupled  with  large  releases  to  maintain 
the  Montague  flow  objective  and  customary  diver- 
sions for  water  supply  reduced  storage  in  the  reser- 
voirs to  the  drought-warning  level  by  November 
27.  Diversions  from  the  Delaware  River  basin  by 
New  York  City  and  New  Jersey  conformed  to  the 
terms  of  the  Amended  Decree  throughout  the 
year.  Releases  were  made  as  directed  by  the  River 
Master  at  rates  designed  to  meet  the  Montague 
flow  objective  on  127  days  between  June  23  and 
November  30.  Releases  were  made  at  conservation 
rates  or  at  rates  designed  to  relieve  thermal  stress 
in  the  streams  downstream  from  the  reservoirs  at 
other  times.  (USGS) 
W86-03023 


WATER-RESOURCES  APPRAISAL  OF  THE 
UPPER  ARKANSAS  RIVER  BASIN  FROM 
LEADVILLE  TO  PUEBLO,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

T  M.  Crouch,  P.O.  Abbott,  R.  D.  Penley,  R.  T. 
Hurr,  and  D.  Cain. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  82-4114,  1984.  123  p,  8  pi,  30  fig,  76 
ref. 

Descriptors:  Geochemistry,  'Hydrogeology,  Sur- 
face water,  Aquifers,  'Water  supply,  'Groundwat- 
sr  movement,  Groundwater  storage,  'Streamflow 
:haracteristics,  'Hydrologic  data,  Dissolved  solids, 
Mercury,  Selenium,  Transmountain  diversions, 
•Arkansas  River,  Buena  Vista-Salida  basin,  Lead- 
rille  basin,  Wet  Mountain  Valley,  Pueblo  Reser- 
voir, 'Colorado. 

Water  used  for  agriculture  and  stock  and  munici- 
pal supplies  in  the  upper  Arkansas  River  basin  is 
derived  mostly  from  the  Arkansas  River  and  its 
ributaries.  The  flow  regime  of  the  river  has  been 
lltered  by  increased  reservoir  capacities  and  im- 
portation of  69,200  acre-feet  per  year  from  the 
Colorado  River  drainage  through  transmountain 
diversions.  An  estimated  10.2  million  acre-feet  of 
lydrologically  recoverable  water  is  present  in  the 
arst  200  feet  of  basin-fill  alluvium.  Well  yields  of 
)00  gallons  per  minute  have  been  reported  for  the 
Dakota-Purgatoire  aquifer  aquifer  located  east  of 
Canon  City.  Water  quality  of  ground-  and  surface- 
water  resources  are  generally  acceptable  for  agri- 
:ulture  and  stock  watering,  but  concentrations  of 
ron,  manganese,  sulfate,  pH,  and  hardness  may 
:xceed  recommended  drinking-water  criteria 
luring  periods  of  river  low  flow.  Concentrations 
rf  mercury,  selenium,  and  select  radiochemical 
xmstituents  also  were  high  in  the  Dakota-Purga- 
»ire  aquifer.  Dissolved  solids  increased  down- 
stream and  in  local  areas  as  a  result  of  water  use 
uid  in  the  Leadville  area  because  of  mine  drainage. 
USGS) 
W86-03025 


FLOOD-PROFILE  ANALYSIS,  BIG  DARBY 
CREEK  AT  STATE  ROUTE  762,  ORIENT, 
OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W86-03027 


ASSESSMENT  OF  A  STEADY-STATE  PRO- 
PANE-GAS TRACER  METHOD  FOR  DETER- 
MINING REAERATION  COEFFICIENTS- 
CHENANGO  RIVER, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03033 


USES,  FUNDING,  AND  AVAILABILITY  OF 
CONTINUOUS  STREAMFLOW  DATA  IN 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-03036 


SYNTHESIZED    FLOOD    FREQUENCY    FOR 
SMALL  URBAN  STREAMS  IN  TENNESSEE, 
Geological    Survey,    Nashville,    TN.    Water   Re- 
sources Div. 
C.  H.  Robbins. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4182,  1984.  24  p,  14  fig,  3  tab,  16 
ref. 

Descriptors:  'Urbanization,  'Flood  frequency 
equations,  Basin  development  factors,  Effective 
impervious  area,  Rainfall,  Floods,  'Tennessee. 

Bridge,  culvert,  and  highway  design  often  require 
knowledge  of  the  magnitude  and  frequency  of 
flood  discharge  from  small  streams  where  the 
drainage  basin  is  urbanized.  The  results  of  a  6-year 
study  by  the  U.S.  Geological  Survey  provide 
methods  for  estimating  flood  magnitudes  for  select- 
ed frequencies  on  small  streams  draining  urban 
areas  in  Tennessee.  A  total  of  22  rainfall-runoff 
sites  located  in  basins  with  drainage  areas  of  0.21  to 
24.3  square  miles  in  size  and  in  municipalities  with 
populations  between  5,000  and  100,000  were  used 
to  derive  regionalized  flood-frequency  equations. 
Impervious  area,  measured  from  recent  aerial  pho- 
tographs, ranged  between  4.7  percent  and  74.0 
percent  of  the  basin.  The  equations  were  derived 
by  multiple  regression  analyses  of  snythetic  flood- 
frequency  estimates,  derived  from  a  rainfall-runoff 
modeling  procedure,  versus  physical  basin  charac- 
teristics and  a  precipitation  factor.  These  equations 
can  be  used  to  estimate  the  magnitude  of  future 
floods  with  recurrence  intervals  of  2  to  100  years 
on  ungaged  urbanized  streams  in  Tennessee.  One 
equation  for  each  recurrence  interval  applies  state- 
wide. Flood-frequency  estimates  for  stations  used 
in  the  analyses  and  example  computations  demon- 
strating applications  of  the  regression  equations  to 
urban  streams  in  Tennessee  are  given  in  the  report. 
(USGS) 
W86-03037 


MAXIMUM  KNOWN  STAGES  AND  DIS- 
CHARGES OF  NEW  YORK  STREAMS 
THROUGH  SEPTEMBER  1981, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

J.  A.  Robideau,  P.  M.  Burke,  and  R.  Lumia. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  83-927, 
1984.  83  p,  3  fig,  1  tab,  28  ref. 

Descriptors:  'Flood  peak,  'Stage,  'Discharge,  In- 
direct flood  measurement,  Gaging  stations,  Histor- 
ic floods,  Data  collections,  'New  York,  Flood 
potential,  Envelope  curves. 

This  report  lists  the  maximum  known  stages  and 
discharges  of  New  York  streams  through  Septem- 
ber 1981.  The  data  represent  1,189  sites.  Most  data 
were  obtained  from  files  of  the  U.S.  Geological 
Survey,  but  some  were  provided  by  other  Federal, 


Streamflow  and  Runoff — Group  2E 

State,  and  private  organizations.  The  information  is 
grouped  by  major  drainage  basins  and  listed  by 
U.S.  Geological  Survey  station  number  in  down- 
stream order.  Given  are  county  names,  drainage 
area  (in  square  miles),  period  of  record,  type  of  site 
(continuous  record,  partial  record,  miscellaneous 
measurement),  date  of  discharge,  stage,  elevation, 
discharge,  and  remarks.  An  envelope  curve  for  the 
New  York  data  was  developed  from  a  plot  of 
maximum  known  discharge  versus  drainage  area, 
and  was  compared  with  a  like  curve  derived  from 
maximum  known  discharge  data  gathered  through- 
out the  United  States.  The  national  curve  ranges 
from  about  3.0  times  higher  than  the  New  York 
curve  at  a  drainage  area  of  1.0  square  mile  to  about 
4.5  times  higher  at  1,000  square  miles.  The  relative 
magnitude  of  flood  discharges  in  four  hydrologic 
regions  of  New  York  (west,  north,  southeast,  Long 
Island)  is  shown  in  graphs  relating  maximum 
known  discharge  to  drainage  area.  (USGS) 
W86-03038 


PUBLICATIONS  OF  THE  U.S.  GEOLOGICAL 
SURVEY,  WATER  RESOURCES  DD/ISION, 
FOR  PUERTO  RICO  AND  THE  U.S.  VIRGIN 
ISLANDS, 

Geological  Survey,  San  Juan,  PR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  IOC. 
W86-03047 


VALIDITY  OF  DARCY'S  LAW  UNDER  TRAN- 
SIENT CONDITIONS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

C.  E.  Mongan. 

Available  from  Dist  Branch,  USGS,  604  S.  Pickett, 

VA  22034.  USGS  Professional  Paper  1331,  1985. 

16  p,  4  fig,  1  tab,  20  ref. 

Descriptors:  'Darcy's  law,  Capillary  flow,  Lam- 
inar flow,  Reynolds  number,  'Unsteady  flow, 
Bessel  description,  Time  constant,  Navier-Stokes 
equation,  Step  functions,  Ramp  functions,  Hankel 
transforms. 

Darcy's  Law,  which  describes  fluid  flow  through 
porous  materials,  was  developed  for  steady  flow 
conditions.  The  validity  of  applying  this  law  to 
transient  flows  has  been  mathematically  verified 
for  most  ground-water  flow  conditions.  The  verifi- 
cation was  accomplished  through  application  of 
Hankel  transforms  to  linearized  Navier-Stokes 
equations  which  described  flow  in  a  small  diameter 
cylindrical  tube.  The  tube  was  chosen  to  represent 
a  single  pore  in  a  porous  medium.  (USGS) 
W86-03O49 


WATER  BUDGET  FOR  MAJOR  STREAMS  IN 
THE  CENTRAL  VALLEY,  CALD70RNIA,  1961- 

77, 

Geological  Survey,  Tahoe  City,  CA.  Water  Re- 
sources Div. 

J.  R.  Mullen,  and  P.  Nady. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-401, 
1985.  87  p,  21  fig,  20  tab,  9  ref. 

Descriptors:  'Streamflow  data,  'Water  budget, 
Inflow,  Outflow,  Theoretical  flow,  'California, 
Central  Valley,  Sacramento  Valley,  San  Joaquin 
Valley. 

A  compilation  of  annual  streamflow  data  for  20 
major  stream  systems  in  the  central  Valley  of 
California,  for  water  years  1961-77,  is  presented. 
The  water-budget  tables  list  gaged  and  ungaged 
inflow  from  tributaries  and  canals,  diversions,  and 
gaged  outflow.  Theoretical  outflow  and  gain  or 
loss  in  a  reach  are  computed.  A  schematic  diagram 
and  explanation  of  the  data  are  provided  for  each 
water-budget  table.  (USGS) 
W86-03050 


STREAM-GAGING   PROGRAM   IN   COLORA- 
DO, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div. 
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Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


For  primary  bibliographic  entry  see  Field  7B. 
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SIMULATED  EFFECTS  OF  PROPOSED  RES- 
ERVOIR-DEVELOPMENT ALTERNATIVES 
ON  STREAMFLOW  QUANTITY  IN  THE 
WHITE  RIVER,  COLORADO  AND  UTAH, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
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STREAMFLOW  IN  THE  SOUTHEASTERN 
UINTA  BASIN,  UTAH  AND  COLORADO, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

K.  L.  Lindskov,  and  B.  A.  Kimball. 
Available  from  OFSS,  USGS  Box  25425   Lake- 
wood,    CO    80225.    USGS    Water-Supply    Paper 
2224,  1984.  72  p,  60  fig,  15  tab,  54  ref. 

Descriptors:  'Streamflow,  *Water  quality,  Flow 
characteristics,  Variability,  Frequency  analysis, 
•Utah,  Oil  shale,  'Uinta  Basin,  Energy  develop- 
ment. 

Baseline  conditions  for  streamflow  and  water-qual- 
ity characteristics  are  defined  for  a  3,000  square- 
mile  area  in  northeastern  Utah  and  northwestern 
Colorado  where  oil-shale  mining  is  expected  to 
impact  the  water  resources.  Areal  and  time  var- 
iances in  these  characteristics  are  illustrated  for  the 
Green  and  White  Rivers  and  for  tributary  streams 
originating  within  the  area.  The  area  receives  an 
average  of  5,900  cubic  feet  per  second  from  an 
outside  drainage  area  of  about  34,000  square  miles. 
This  is  more  than  100  times  the  runoff  that  origi- 
nates within  the  study  area.  The  average  flow  per 
unit  area  of  the  Green  and  White  Rivers  is  0.17 
cubic  foot  per  second  per  square  mile,  whereas  the 
average  flow  for  the  tributary  streams  varies  from 
less  than  0.001  to  more  than  0.10  cubic  foot  per 
second  per  square  mile.  Evapotranspiration  losses 
are  large,  causing  average  flows  of  some  tributary 
streams  to  decrease  in  a  downstream  direction. 
The  water  quality  in  the  Green  and  White  Rivers 
generally  is  better  than  that  in  the  tributary 
streams.  Dissolved-solid  concentrations  average 
572  milligrams  per  liter  for  the  Green  River  and 
500  milligrams  per  liter  for  the  White  River, 
whereas  mean  concentration  for  the  tributary 
streams  range  from  549  milligrams  per  liter  for 
ephemeral  streams  to  5,320  milligrams  per  liter  for 
Bitter  Creek.  Dissolved-solids  concentrations  in 
base  flow  for  short  reaches  of  Bitter  Creek  can 
exceed  10,000  milligrams  per  liter.  (USGS) 
W86-03064 


STREAMFLOW  AND  SUSPENDED-SEDI- 
MENT DISCHARGE  FROM  TWO  SMALL  WA- 
TERSHEDS IN  SOUTHWESTERN  WYOMING 
AND  NORTHEASTERN  UTAH,  1984, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

L.  W.  Lenfest,  and  B.  H.  Ringen. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-161, 
1985.  26  p,  8  fig,  7  tab,  7  ref. 

Descriptors:  'Suspended  sediments,  Water  quality, 
•Streamflow,  Stage-discharge  relations,  Discharge 
hydrographs,  Thief  Creek,  Chicken  Creek,  •Wyo- 
ming, *Utah. 

Accelerated  erosion  due  to  mineral  exploration  and 
production  in  southwestern  Wyoming  has  caused 
concern  that  the  streams  will  transport  excess  sedi- 
ment in  these  areas.  Two  adjacent  drainage  basins 
with  different  levels  of  development  were  studied 
to  determine  the  effects  of  minerals  development 
on  water  quality.  A  high  level  of  minerals  develop- 
ment was  occurring  in  the  Thief  Creek  drainage 
basin;  little  or  no  development  was  occurring  in 
the  Chicken  Creek  drainage  basin.  Streamflow, 
suspended  sediment,  water  temperature,  and  spe- 
cific conductance  data  were  collected  at  each 
creek  from  May  through  September,  1984.  Water 
samples  were  analyzed  for  common  characteristics 
and  constituents,  and  for  trace  metals,  iron,  and 
manganese.  (USGS) 


W86-03066 


SUMMARY  OF  WATER-RESOURCES  ACTIVI- 
TIES OF  THE  UNITED  STATES  DEPART- 
MENT OF  INTERIOR,  GEOLOGICAL 
SURVEY-FISCAL  YEAR  1984,  SOUTH 
DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

E.  F.  LeRoux,  and  E.  M.  Decker. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-422, 
1985.  59  p,  7  fig,  4  tab. 

Descriptors:  *Hydrologic  data,  Water-resources 
studies,  •Data  collections,  *Hydrologic  data, 
Groundwater,  Surface  waters,  *South  Dakota. 

Project  descriptions,  water-resources  summaries, 
and  lists  of  hydrologic-data  stations  are  presented 
to  show  the  status  of  the  U.S.  Geological  survey 
water-resources  studies  in  South  Dakota.  (USGS) 
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DATA     USES     AND     FUNDING     OF     THE 
STREAM-GAGING  PROGRAM  IN  MISSOURI, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 
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COST-EFFECTIVENESS    OF    THE    STREAM- 
GAGING  PROGRAM  IN  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 
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ANNUAL  YIELD  AND  SELECTED  HYDRO- 
LOGIC  DATA  FOR  THE  ARKANSAS  RIVER 
BASIN  FOR  THE  ARKANSAS  RIVER  BASIN 
COMPACT,  ARKANSAS  OKLAHOMA,  1984 
WATER  YEAR, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

M.  A.  Moore,  and  T.  E.  Lamb. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-179, 
1985.  30  p,  1  fig,  1  tab,  2  ref. 

Descriptors:  'Interstate  compacts,  Stream  dis- 
charge, Reservoir  storage,  *Hydrologic  data, 
*Water  yield,  'Arkansas  River  Basin,  'Arkansas, 
'Oklahoma,  'Annual  yield. 

The  computer  annual  yield  and  deficiency  of  the 
subbasins  as  defined  in  the  Arkansas  River  Com- 
pact, Arkansas-Oklahoma,  are  given  in  tables. 
Actual  runoff  from  the  subbasins  and  depletion 
caused  by  major  reservoirs  in  the  compact  area  are 
also  given  in  tabular  form.  Monthly,  maximum, 
minimum,  and  mean  discharges  are  shown  for  the 
14  streamflow  stations  used  in  computing  annual 
yield.  (USGS) 
W86-03074 


SURFACE-WATER  QUANTITY  AND  QUALITY 
IN  THE  LOWER  KENAI  PENINSULA, 
ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

C.  S.  Savard,  and  D.  R.  Scully. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4161,  1984.  62  p,  15  fig,  17  tab, 
1 6  ref,  append. 

Descriptors:  'Surface  water  availability,  Low 
flow,  High  flow,  'Water  quality,  'Alaska,  Kenai 
Peninsula. 

New  information  on  stream  discharge  and  quality 
were  collected  over  a  2-year  period  in  the  lower 
Kenai  Peninsula.  This  new  information  improved 
understanding  of  the  area's  surface-water  hydrolo- 
gy. Average  annual  runoff  ranges  from  1 1  inches 
in  the  lowland  portions  of  the  peninsula  to  100 
inches  in  the  Seldovia  area.  For  drainage  basins  in 


the  Kenai  Lowland,  maximum  flood  runoff  rates 
range  from  about  10  to  82  cubic  feet  per  second 
per  square  mile.  In  the  Seldovia  area  maximum 
peak  discharges  range  from  about  65  to  280  cubic 
feet  per  second  per  square  mile.  Low-flow  dis- 
charges are  higher  in  the  Seldovia  area  than  on  the 
lower  peninsula.  Calcium  and  bicarbonate  ions 
dominate  the  water  in  streams  draining  the  study 
area;  the  water  is  soft  and  has  a  low  dissolved- 
solids  content.  Measured  stream  water  tempera- 
tures range  from  0  to  23  degrees  Celsius  in  the 
Kenai  Lowland  and  from  0  to  11.5  degrees  Celsius 
in  the  Seldovia  area.  (USGS) 
W86-03076 


PRELIMINARY  INVESTIGATION  OF  FLOW 
CHARACTERISTICS  OF  THE  ALABAMA 
RIVER  UPSTREAM  FROM  SELMA,  ALA- 
BAMA, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

G.  H.  Nelson,  C.  O.  Ming,  and  W.  L.  Psinakis. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4055,  1985.  44  p,  26  fig,  6  tab,  11 
ref. 

Descriptors:  'Historic  floods,  'Water-surface  pro- 
files, 'Stage-discharge  relation,  'Control  struc- 
tures, 'Backwater  effect,  Discharge  coefficient, 
•Alabama  River,  Robert  F.  Henry  Lock  and  Dam, 
Autauga-Lowndes  County  Line,  'Alabama. 

Available  data  for  floods  in  the  vicinity  of  Mont- 
gomery since  the  late  1800's  indicate  that  the  flood 
of  1886  is  the  highest  since  settlement  of  the  area  in 
1814.  Profiles  for  floods  in  1948,  1961,  1976,  and 
1979  were  defined  using  floodmarks  and  recorded 
peak  stages  at  gaging  stations  at  Selma  and  Mont- 
gomery. The  floods  in  1948  and  1961  occurred 
before  construction  of  Robert  F.  Henry  Lock  and 
Dam  (formerly  Jones  Bluff  Lock  and  Dam  and 
Millers  Ferry  Lock  and  Dam).  Considerable 
water-surface  differences  are  indicated  between 
the  profiles  for  periods  before  and  after  construc- 
tion of  the  dams.  The  investigation  included  a  step- 
backwater  model  to  reproduce  profiles  based  on 
the  actual  flood  profiles.  After  the  actual  flood 
profiles  were  reproduced,  the  model  was  used  to 
compute  additional  profiles  showing  the  effects  of 
varying  tributary  inflow.  The  profiles  were  com- 
puted for  discharges  ranging  from  80,000  ft3/s  to 
500,000  ft3/s.  Stage-discharge  relations  were  then 
developed  for  five  sites  upstream  from  Selma.  Dis- 
charge coefficient  curves  for  prevalent  types  of 
flow  over  the  spillway  at  Robert  F.  Henry  Lock 
and  Dam  were  developed  using  discharges  ob- 
tained from  current-meter  measurements  and 
standard  discharge  equations  for  flow  through 
gate-controlled  spillways.  (USGS) 
W86-03077 


FLOOD  FREQUENCY  AND  STORM  RUNOFF 
OF  URBAN  AREAS  OF  MEMPHIS  AND 
SHELBY  COUNTY,  TENNESSEE, 

Geological  Survey,  Memphis,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
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GROUND- WATER  RESOURCES  OF  THE  MAT- 
TAPOISETT  RIVER  VALLEY,  PLYMOUTH 
COUNTY,  MASSACHUSETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

J.  C.  Olimpio,  and  V.  de  Lima. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4043,  1984.  83  p,  24  fig,  11  tab, 
27  ref. 

Descriptors:  'Glacial  aquifers,  'Groundwater 
model,  'Water  table,  'Water  level  fluctuations, 
Geohydrologic  boundaries,  Municipal  pumping, 
'Streamflow,  Streambed  infiltration,  Plymouth 
County,  'Massachusetts,  Surface-groundwater  re- 
lationships, Mettapoisett  River  Valley. 


WATER  CYCLE— Field  2 


Ground-water  withdrawals  by  municipal  wells  in 
the  Mettapoisett  River  valley,  Massachusetts,  are 
expected  to  triple  in  the  next  two  decades.  State 
and  local  concern  about  the  long-term  impacts  of 
these  withdrawals  on  ground-water  levels  and 
streamflow  made  it  necessary  to  assess  the  ground- 
water resources  of  the  valley  and  to  develop  a 
digital  ground-water-flow  model  for  management 
purposes.  Ten  pumping  scenarios,  which  represent 
the  present  and  proposed  withdrawals  from  the 
aquifer,  were  simulated  using  reduced  recharge 
conditions.  Under  conditions  simulating  1965  aver- 
age annual  recharge,  predicted  water  levels  in  the 
aquifer  are  as  much  as  9  feet  lower  than  average 
annual  levels.  At  the  highest  withdrawal  rates,  the 
predicted  drawdown  in  four  wells  exceeds  the 
estimated  available  drawdown.  Under  conditions 
representative  of  the  7-day  10-year  low  flow  of  the 
river,  predicted  water  levels  decline  as  much  as  19 
feet.  Simulated  withdrawals  in  six  scenarios  use  all 
of  the  available  ground-water  discharge.  If  this 
drought  condition  should  occur  and  streamflow  is 
oot  supplemented  by  surface  water,  the  model 
results  indicate  that  the  river  in  the  southern  half 
of  the  valley  will  stop  flowing  under  most  pump- 
ing plans.  (USGS) 
W86-O3079 


COST-EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  ORLANDO  SUBDIS- 
rRICT,  FLORIDA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

R.  A.  Miller,  W.  Anderson,  and  L.  D.  Fayard. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-resources  Investi- 
gations Report  84-41 16,  1984.  89  p,  24  fig,  9  tab,  48 
ref. 

Descriptors:  Cost  allocation,  'Gaging  stations, 
'Hydrography,  Optimization,  Data  collections, 
•Cost-benefit  analysis,  'Florida,  'Cost  effective- 
ness, Traveling-salesman  problem. 

The  results  of  a  study  of  the  cost-effectiveness  of 
the  stream-gaging  program  in  central  Florida  are 
documented.  Data  uses  and  funding  sources  were 
identified  for  the  94  continuous-record  gaging  sta- 
tions currently  being  operated  in  central  Florida 
with  a  budget  of  $462,000.  No  stations  were  identi- 
fied as  unnecessary  in  the  present  network  and  no 
station  could  be  replaced  by  data  simulation  using 
alternate  methods  (flow  routing  or  regression  anal- 
ysis). The  average  standard  error  in  estimating 
instantaneous  discharge  for  the  present  operation  is 
27.8  percent.  Given  a  budget  of  $550,000  and  un- 
limited site  visits  the  average  standard  error  could 
be  reduced  to  17.8  percent.  However  this  would 
require  that  one-third  of  the  stations  be  visited  at  a 
frequency  greater  than  monthly,  with  the  remain- 
der being  visited  less  frequently.  The  logistics  re- 
quired for  controlling  personnel  and  vehicles 
would  prohibit  this  approach  from  actually  being 
used  in  the  field.  By  limiting  the  maximum  number 
of  visits  to  1 1  per  year,  a  budget  of  $550,000  would 
reduce  the  average  standard  error  to  20.2  percent. 
One  presently  operating  site  in  the  Withlacoochee 
River  basin  should  be  replaced  with  dam-monitor- 
ing equipment,  and  telecommunication  equipment 
should  be  placed  at  remote  sites  in  the  Kissimmee 
River  basin  for  the  purpose  of  determining  operat- 
ing status  of  the  recorder.  (USGS) 
W86-03086 


FLOODING  IN  NORTHWESTERN  HILLSBOR- 
OUGH AND  SOUTHERN  PASCO  COUNTIES, 
FLORIDA  IN  1979, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

W.  R.  Murphy,  R.  P.  Evans,  and  J.  K.  Whalen. 
USGS   Open-File   Report   82-96,    1984.    13   map 
sheets,  38  fig,  4  tab,  20  ref. 

Descriptors:  'Flooding,  'Flood  stage,  'Flood 
peak,  'Flood  frequency  ,  Flood  damage,  'Florida, 
Hillsborough  County,  Northwestern  Hillsborough 
County. 

Heavy  rainfall  in  the  late  spring  and  summer  of 
1979  caused  severe  flooding  in  northwestern  Hills- 
borough and  southern  Pasco  counties,  including 


north  Tampa.  May  7-9  rainfall  for  some  stations 
had  a  recurrence  interval  in  excess  of  100  years; 
the  August  and  September  rainfall  total  had  a 
recurrence  interval  in  excess  of  50  years.  The 
frequency  of  flooding  of  streams  and  lakes  in  the 
study  area  for  the  May  7-9  storm  ranged  from  less 
than  2  to  25  years;  for  the  period  August  to  Octo- 
ber, recurrence  intervals  ranged  from  3  to  25  years. 
Areas  of  maximum  flooding  for  a  48-square-mile 
area  of  northwestern  Hillsborough  and  southern 
Pasco  Counties  are  indicated  on  12  sheets  of  aerial 
photography.  Drainage  patterns,  control  struc- 
tures, drainage  basins,  and  existing  and  proposed 
urban  developments  are  shown  and  related  to 
flooding.  Stage  and  streamflow  hydrographs  are 
shown  for  12  lakes  and  2  streams.  (USGS) 
W86-03109 


HYDROLOGIC  DATA  FOR  THE  LARIMER- 
WELD  REGIONAL  WATER-MONITORING 
PROGRAM,  COLORADO,  1975-1982, 

Geological   Survey,   Lakewood,  CO.  Water  Re- 
sources Div. 
S.  R.  Blakely. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-139, 
1984.  201  p,  1  fig,  13  tab,  25  ref. 

Descriptors:  Water  quality,  Streamflow,  Reservoir 
capacity,  Period  of  record,  Chemical  analysis,  Sta- 
tistics, 'Hydrologic  data,  Larimer  County,  Weld 
County,  Big  Thompson  River,  Cache  La  Poudre 
River,  Horsetooth  Reservoir,  Joe  Wright  Creek, 
Michigan  River,   Platte  River  basin,   'Colorado. 

The  Larimer-Weld,  Colorado,  regional  Monitoring 
Program  was  begun  in  1976  to  provide  information 
on  the  quality  and  quantity  of  the  surface-water 
resources  in  the  area.  Three  stations  on  the  big 
Thompson  River  and  five  stations  on  the  Cache  La 
Poudre  River  were  selected  for  a  data-collection 
network.  Four  previously  established  stations  were 
added  to  complete  the  data-collection  network: 
Horsetooth  Reservoir,  Joe  Wright  Creek  above 
and  below  Joe  Wright  Reservoir,  and  Michigan 
River  near  Cameron  Pass.  Station  description,  lo- 
cation, and  period  of  record  are  given  for  each 
station.  A  statistical  summary  of  the  water-quality 
data  for  each  station  is  tabulated.  Frequency  of 
occurrence  is  given  at  the  95th,  75th,  50th,  and 
25th  percentiles.  Monthly  water-quality  data  and 
daily  average  streamflow  data  are  tabulated  for 
each  streamflow  station  for  which  this  data  was 
collected;  Monthly  contents  data  are  presented  for 
Horsetooth  Reservoir.  All  data  tabulated  and  sum- 
marized are  from  the  period  October  1,  1975, 
through  September  30,  1982.  (USGS) 
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HYDROLOGY  OF  AREA  29,  EASTERN 
REGION,  INTERIOR  COAL  PROVINCE,  ILLI- 
NOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

K.  K.  Fitzgerald,  C.  A.  Peters,  and  E.  E.  Zuehls. 

USGS   Water-Resources   Investigation/Open-File 

Report  82-858,  1983.  70  p,  57  fig,  14  tab,  64  ref. 

Descriptors:  Coal,  'Coal  mines,  'Coal  mine 
wastes,  'Hydrology,  Strip  mines,  Water  pollution 
sources,  Hydrologic  data,  'Illinois,  Coal  hydrolo- 
gy, Water  data  sources. 

Hydrologic  information  and  analysis  that  should  be 
useful  to  mine  owners,  mine  operators,  and  con- 
sulting engineers  in  the  preparation  of  permits  and 
to  regulatory  authorities  in  appraising  the  adequa- 
cy of  permit  applications  is  presented.  The  Kaskas- 
kia  River  is  the  major  river  draining  Area  29. 
Glacial  deposits  cover  most  of  the  area  and  coal- 
bearing  Pennsylvanian  rocks  underlie  about  95  per- 
cent of  the  area.  Agriculture  is  the  dominant  land 
use.  As  of  June,  1980,  there  were  five  active  under- 
ground coal  mines  and  two  active  surface  mines. 
Ninety-six  percent  of  the  water  used  in  Area  29  is 
obtained  from  surface-water  resources.  Ground- 
water yields  vary  throughout  the  area.  There  are 
21  active  streamflow  gaging  stations  in  Area  29. 
Equations  have  been  developed  for  estimating 
mean  annual  streamflow,  7-day,  10-year  low  flow, 
7-day,   10-year  high  flow,  and  the   10-year  peak 


Streamflow  and  Runoff — Group  2E 

discharge.  Water-quality  data  are  available  for  39 
sites  in  the  area.  Natural  conditions  neutralize 
acidic  waters  resulting  from  drainage  from  coal- 
mining areas  in  Area  29,  but  increased  concentra- 
tions of  metals,  such  as  iron,  manganses,  and  alumi- 
num, and  other  elements  remain  in  the  waters. 
(USGS) 
W86-03111 


HYDROLOGIC-DATA  STATIONS  AND  LAKE 
LEVELS,  KENAI-NIKISKI  AREA  ALASKA, 
1983, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 
B.  J.  Bailey. 

USGS  Open-File  Report  83-938,  1983.  2  p,  13  fig, 
1  tab,  3  ref. 

Descriptors:  'Hydrologic  data,  Stations,  'Net- 
works, 'Water  levels,  Lakes,  'Lake  levels, 
'Alaska,  Kenai,  Nikiski. 

The  locations  of  2  National  Weather  Service  sta- 
tions, 29  observation  wells,  4  stream  gages,  and  12 
lake-stage  stations  are  depicted  on  a  1:63,  360-scale 
map.  The  periods  of  record  and  station  descrip- 
tions are  listed.  Hydrographs  depict  water-level 
fluctuations  of  12  lakes  during  the  period  1970- 
1983.  (USGS) 
W86-03115 


TRAVELTFME  AND  DISPERSION  IN  THE  PO- 
TOMAC RTVER,  CUMBERLAND,  MARYLAND, 
TO  WASHINGTON,  D.C., 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

K.  R.  Taylor,  R.  W.  James,  and  B.  M.  Helinsky. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  83-861, 
1984.  55  p,  14  fig,  7  tab,  35  ref. 

Descriptors:  'Traveltime,  'Dye  dispersion, 
'Solute  transport,  'Dye  concentrations,  Dam  ef- 
fects, Average  velocity,  Dye  releases,  'Potomac 
River,  'Maryland,  Concentration  attenuation,  Unit 
concentration,  Dye  cloud,  Time  of  passage. 

Data  from  two  traveltime  and  dispersion  studies, 
using  rhodamine  dye,  are  used  to  develop  a  gener- 
alized procedure  for  predicting  traveltime  and 
downstream  concentrations  resulting  from  spillage 
of  water-soluble  substances  at  any  point  along  the 
Potomac  River  from  Cumberland,  Maryland,  to 
Washington,  D.C.  The  procedure  will  allow  the 
approximate  solution  to  almost  any  spillage  prob- 
lem concerning  traveltime  and  concentration 
during  periods  of  relatively  steady  flow  between 
50-  and  95-percent  flow  duration.  A  new  proce- 
dure for  calculating  unit  peak  concentration  is 
derived.  The  new  procedure,  based  on  the  similari- 
ty in  shape  of  a  time-concentration  curve  and  a 
scalene  triangle,  allows  unit  peak  concentration  to 
be  expressed  in  terms  of  the  length  of  the  dye 
cloud.  This  approach  facilitates  the  linking  of  peak- 
concentration  attenuation  curves  for  long  reaches 
of  rivers  which  are  divided  into  subreaches  for 
study.  An  example  problem  is  solved  for  a  hypo- 
thetical spill  of  20,000  pounds  of  contaminant  at 
Magnolia,  West  Virginia.  The  predicted  traveltime 
of  the  leading  edge,  peak  concentration,  and  trail- 
ing edge  to  Point  of  Rocks,  Maryland  (110  miles 
downstream),  are  295,  375,  and  540  hours,  respec- 
tively, for  a  flow  duration  of  80  percent.  The 
predicted  maximum  concentration  is  340  micro- 
grams/L.  (USGS) 
W86-03123 


GENERALIZED  SKEW  COEFFICIENT  FOR 
FLOOD  FREQUENCY  COMPUTATIONS  FOR 
THE  STATE  OF  HAWAH, 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 
R.Lee. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  84-4027,  1984.  21  p,  6  fig,  5  tab,  5 
ref. 


Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


Descriptors:  'Generalized  skew  coefficient, 
•Hawaii,  'Flood  frequency,  Streams,  •Log-Pear- 
son Type  III  distribution. 

In  1976,  the  Hydrology  Committee  of  the  U.S. 
Water  Resources  Council  estimated  a  generalized 
skew  coefficient  for  flood  frequency  computations 
of  -0.05  for  the  State  of  Hawaii.  This  value  is  the 
average  of  30  stream  gaging  stations  with  25  or 
more  years  of  record  through  water  year  1973. 
This  report  updates  the  generalized  skew  coeffi- 
cient for  the  State  of  Hawaii  to  -0.14.  It  is  the 
average  of  68  stream  gaging  stations  with  25  or 
more  years  of  record.  (USGS) 
W86-03143 


WATER  RESOURCES  DATA,  ALASKA  WATER 
YEAR  1981. 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03146 


WATER  RESOURCES  DATA,  COLORADO 
WATER  YEAR  1983,  VOLUME  1.  MISSOURI 
RIVER  BASIN,  ARKANSAS  RIVER  BASIN, 
AND  RIO  GRANDE  BASIN, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03147 


WATER  RESOURCES  DATA,  COLORADO 
WATER  YEAR  1983,  VOLUME  3.  DOLORES 
RIVER  BASIN,  GREEN  RIVER  BASIN,  AND 
SAN  JUAN  RIVER  BASIN, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03148 


WATER  RESOURCES  DATA,  COLORADO 
WATER  YEAR  1983,  VOLUME  2.  COLORADO 
RIVER  BASIN  ABOVE  DOLORES  RTVER, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03149 


WATER  RESOURCES  DATA,  LOUISIANA 
WATER  YEAR  1983,  VOLUME  1.  CENTRAL 
AND  NORTHERN  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03150 


WATER  RESOURCES  DATA,  LOUISIANA 
WATER  YEAR  1983,  VOLUME  2,  SOUTHERN 
LOUSIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03151 


WATER  RESOURCES  DATA,  NEW  MEXICO 
WATER  YEAR  1983, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03152 


WATER  RESOURCES  DATA,  PENNSYLVANIA 
WATER  YEAR  1982,  VOLUME  1.  DELAWARE 
RTVER  BASIN, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03153 


WATER  RESOURCES  DATA,  PENNSYLVANIA 
WATER  YEAR  1983,  VOLUME  1.  DELAWARE 
RTVER  BASIN, 

Geological   Survey,   Harrisburg,   PA.   Water  Re- 


sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03154 


WATER  RESOURCES  DATA,  PENNSYLVANIA 
WATER  YEAR  1983,  VOLUME  2.  SUSQUE- 
HANNA AND  POTOMAC  RIVER  BASINS, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03155 


WATER  RESOURCES  DATA,  PENNSYLVANIA 
WATER  YEAR  1983,  VOLUME  3.  OHIO  RIVER 
AND  ST.  LAWRENCE  RTVER  BASINS, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03156 


WATER  RESOURCES  DATA,  NEW  YORK 
WATER  YEAR  1983,  VOLUME  2.  LONG 
ISLAND, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03157 


WATER  RESOURCES  DATA,  NEW  YORK 
WATER  YEAR  1983,  VOLUME  3.  WESTERN 
NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03158 


WATER  RESOURCES  DATA,  HAWAII  AND 
OTHER  PACTFIC  AREAS  WATER  YEAR  1983. 
VOLUME  1,  HAWAII, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03159 


WATER  RESOURCES  DATA,  HAWAII  AND 
OTHER  PACTFIC  AREAS  WATER  YEAR  1983. 
VOLUME  2, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03160 


WATER     RESOURCES     DATA,     KENTUCKY 
WATER  YEAR  1983. 

Geological   Survey,   Louisville,   KY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03161 


STORAGE  ANALYSIS  FOR  EPHEMERAL 
STREAMS  IN  SEMIARTD  REGIONS, 

Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 
K.  C.  Glover. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4078,  1984.  55p,  6  fig,  7  tab,  7  ref. 

Descriptors:  'Reservoir  storage,  'Storage-frequen- 
cy curves,  Semiarid  climates,  Probability,  'Com- 
puter models,  'Water  supply,  'Queuing  theory, 
Computer  programs(Fortran). 

A  model  has  been  developed  for  determining  the 
probability  of  a  reservoir  being  unable  to  provide  a 
specified  downstream  water  supply.  By  applying 
the  model  with  a  number  of  assumed  storage  ca- 
pacities, the  long-term  water  supply  potential  of  a 
stream  below  a  reservoir  can  be  evaluated.  Previ- 
ous methods  for  determining  available  water 
supply  from  streamflow  records  using  a  reservoir 
storage  analysis  have  met  with  limited  success  in 
semiarid  regions.  The  shortcomings  are  due  to  the 
failure  of  the  methods  to  account  for  zero-flow 
periods  and  the  high  day-to-day  variability  of  dis- 


charge of  many  streams.  The  reservoir  storage 
model  presented  in  this  report  is  designed  to  ac- 
count for  these  streamflow  characteristics.  Reser- 
voir inflow,  outflow,  and  evaporation  are  modeled 
as  varying  daily,  and  values  of  storage  probability 
are  adjusted  for  zero-flow  periods.  (USGS) 
W86-03171 


CHARACTERISTICS  OF  STREAMFLOW  IN 
MARYLAND, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 
D.  H.  Carpenter. 

Maryland  Geological  Survey,  Annapolis,  Report 
of  Investigations  No  35,  1983.  237  p,  18  fig,  14  tab, 
39  ref. 

Descriptors:  'Flow  characteristics,  'Low  flow, 
•Flow  duration,  'Flood  frequency,  Regression 
analysis,  Design  floods,  Regional  analysis,  Natural 
streams,  Soils  types,  Regulated  flow,  Flood  data, 
•Maryland,  Peak  flow,  Flood  volume,  Low-flow 
frequency,  Design  low  flows,  Basin  characteristics, 
Coastal  Plain,  Piedmont,  Recurrence  interval. 

Mean-annual  discharge,  peak-flow,  flood-volume, 
low-flow,  and  flow-duration  data  are  presented  for 
124  continuous-record  gaging  stations  reflecting 
both  the  drought  of  the  1960's  and  most  of  the 
floods  of  the  1970's.  In  addition,  peak-flow  data  are 
presented  for  30  crest-stage  partial-record  stations 
and  selected  low-flow  data  are  presented  for  111 
low-flow  partial-record  stations.  Methods  are  pre- 
sented for  estimating  peak-flow  magnitudes  and 
frequencies  and  low-flow  magnitudes  and  frequen- 
cies at  ungaged  sites.  Multiple-regression  tech- 
niques are  used  to  develop  equations  which  relate 
physical  and  climatological  features  of  drainage 
basins  to  peak-flow  and  low-flow  discharges  for 
selected  recurrence  intervals.  These  regression 
equations  are  used  to  estimate  the  peak-  and  low- 
flow  magnitudes  at  ungaged  sites.  The  methods 
can  be  used  to  evaluate  the  reliability  of  the  esti- 
mates. (USGS) 
W86-03172 


DRAINAGE  AREAS  IN  NEW  JERSEY:  ATLAN- 
TIC COASTAL  BASINS,  SOUTH  AMBOY  TO 
CAPE  MAY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

A.  J.  Velnich. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-150, 
1984.  33  p,  1  fig,  2  tab,  5  ref. 

Descriptors:  'Drainage  area,  *Watersheds(Basin), 
•New  Jersey,  'Gaging  stations,  'Water  resources, 
Rivers,  Drainage  system,  Surface  water.  Basin 
characteristics,  Stream  gazetteer. 

Drainage  areas  of  New  Jersey  streams  in  the  coast- 
al basin  from  South  Amboy  to  Cape  May  are  listed 
for  more  than  700  sites.  Tables  list  the  descriptive 
location  of  each  site,  the  latitude  and  longitude, 
county,  and  National  Topographic  map  name.  For 
gaged  sites  established  through  1982,  the  U.S.  Geo- 
logical Survey  station  name  and  site  number  are 
also  shown.  The  data  are  presented  alphabetically 
by  stream  name  and  in  downstream  order.  Drain- 
age areas  were  tabulated  for  named  streams  and 
unnamed  streams  with  a  drainage  area  greater  than 
5  square  miles.  The  methods  used  to  delineate  the 
drainage  divides,  measure  areas,  and  determine 
mouths  of  streams  follow  the  guidelines  developed 
by  the  U.S.  Water  Resources  Council.  (USGS) 
W86-03178 


WATER  RESOURCES  DATA,  SOUTH  DAKOTA 
WATER  YEAR  1983, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03179 


WATER     RESOURCES     DATA,     TENNESSEE 
WATER  YEAR  1983, 

Geological    Survey,    Nashville,    TN.    Water   Re- 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


urcesDiv. 

jr  primary  bibliographic  entry  see  Field  7C. 

8643180 


ATER  RESOURCES  DATA,  IDAHO  WATER 

EAR  1983, 

eological  Survey,  Boise,  ID.  Water  Resources 

iv. 

jr  primary  bibliographic  entry  see  Field  7C. 


rpr 
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8643181 


ATER  RESOURCES  DATA,  IOWA  WATER 
EAR  1983, 

eological  Survey,  Iowa  City,   IA.  Water  Re- 
tirees Div. 

)r  primary  bibliographic  entry  see  Field  7C. 
'8643182 


ATER  RESOURCES  DATA,  KANSAS  WATER 
EAR  1983, 

eological   Survey,   Lawrence,   K.S.   Water   Re- 
tirees Di  v. 
>r  primary  bibliographic  entry  see  Field  7C. 

8643183 


ATER      RESOURCES      DATA,      GEORGIA 
ATER  YEAR  1983, 

eological   Survey,   Doraville,  GA.   Water  Re- 

urces  Di  v. 

jr  primary  bibliographic  entry  see  Field  7C. 

8643184 


ATER  RESOURCES  DATA,  NEW  JERSEY 
ATER  YEAR  1983,  VOLUME  1:  ATLANTIC 
LOPE  BASINS,  HUDSON  RIVER  TO  CAPE 

IAY, 

eological  Survey,  Trenton,  NJ.  Water  Resources 

iv. 

or  primary  bibliographic  entry  see  Field  7C. 

'8643185 


ATER  RESOURCES  DATA,  NEW  YORK 
ATER  YEAR  1983,  VOLUME  1:  EASTERN 
EW  YORK  EXCLUDING  LONG  ISLAND, 

eological  Survey,  Albany,  NY.  Water  Resources 

iv. 

Dr  primary  bibliographic  entry  see  Field  7C. 

'8643186 


ATER     RESOURCES     DATA,     ARKANSAS 

ATER  YEAR  1983, 

eological  Survey,  Little  Rock,  AR.  Water  Re- 

lurcesDiv. 

or  primary  bibliographic  entry  see  Field  7C. 

'8643187 


'ATER  RESOURCES  DATA,  OREGON, 
'ATER  YEAR  1983,  VOLUME  2:  WESTERN 
REGON, 

eological    Survey,    Portland,    OR.    Water    Re- 

mrcesDiv. 

or  primary  bibliographic  entry  see  Field  7C. 

'8643188 


'ATER      RESOURCES      DATA,      INDIANA 

'ATER  YEAR  1983, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 

>urces  Di  v. 

or  primary  bibliographic  entry  see  Field  7C. 

'8643189 


'ATER    RESOURCES    DATA,    NEW    HAMP- 
HIRE  AND  VERMONT  WATER  YEAR  1983, 

leological  Survey,  Boston,  MA.  Water  Resources 

Hv. 

or  primary  bibliographic  entry  see  Field  7C. 

/8643190 


f  ATER  RESOURCES  DATA,  SOUTH  CAROLI- 
IA  WATER  YEAR  1983, 

ieological    Survey,   Columbia,   SC.    Water   Re- 
ources  Div. 


For  primary  bibliographic  entry  see  Field  7C. 
W8643191 


WATER  RESOURCES  DATA,  CALIFORNIA 
WATER  YEAR  1982,  VOLUME  4.  NORTHERN 
CALIFORNIA  VALLEY  BASINS  AND  THE 
GREAT  BASIN  FROM  HONEY  LAKE  BASIN 
TO  OREGON  STATE  LINE, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8643192 


WATER  RESOURCES  DATA,  CALIFORNIA, 
WATER  YEAR  1982,  VOLUME  3.  SOUTHERN 
CENTRAL  VALLEY  BASINS  AND  THE  GREAT 
BASIN  FROM  WALKER  RIVER  TO  TRUCKEE 
RIVER, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8643193 


WATER  RESOURCES  DATA,  CALIFORNIA 
WATER  YEAR  1982,  VOLUME  2.  PACIFIC 
SLOPE  BASINS  FROM  ARROYO  GRANDE  TO 
OREGON  STATE  LINE  EXCEPT  CENTRAL 
VALLEY, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8643194 


WATER  RESOURCES  DATA,  CALIFORNIA 
WATER  YEAR  1982,  VOLUME  1.  SOUTHERN 
GREAT  BASIN  FROM  MEXICAN  BORDER  TO 
MONO  LAKE  BASIN,  AND  PACIFIC  SLOPE 
BASINS  FROM  TIJUANA  RIVER  TO  SANTA 
MARIA  RIVER, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8643195 


WATER      RESOURCES      DATA,      ILLINOIS 

WATER  YEAR   1983,  VOLUME  2:   ILLINOIS 

RIVER  BASIN, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8643196 


WATER  RESOURCES  DATA,  ILLINOIS 
WATER  YEAR  1983,  VOLUME  1:  ILLINOIS 
EXCEPT  ILLINOIS  RIVER  BASIN, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8643197 


WATER       RESOURCES       DATA,       NORTH 
DAKOTA  WATER  YEAR  1983, 

Geological   Survey,   Bismarck,   ND.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8643198 


WATER      RESOURCES      DATA,      NEVADA 
WATER  YEAR  1983, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8643199 


WATER  RESOURCES  DATA,  OREGON 
WATER  YEAR  1983,  VOLUME  1:  EASTERN 
OREGON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8643200 


WATER  RESOURCES  DATA,  UTAH  WATER 
YEAR  1983, 


Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8643201 


WATER  RESOURCES  DATA,  FLORIDA 
WATER  YEAR  1981,  VOLUME  4,  NORTHWEST 
FLORIDA. 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8643202 


WATER     RESOURCES     DATA,     MARYLAND 
AND  DELAWARE  WATER  YEAR  1982, 
Geological    Survey,    Towson,    MD.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8643204 


WATER  RESOURCES  DATA,  MAINE  WATER 
YEAR  1982, 

Geological    Survey,    Augusta,    ME.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8643205 


WATER  RESOURCES  DATA,  FLORIDA 
WATER  YEAR  1982,  VOLUME  3B:  SOUTH- 
WEST FLORIDA  GROUND  WATER, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8643206 


WATER  RESOURCES  DATA,  FLORIDA 
WATER  YEAR  1982,  VOLUME  IA:  NORTH- 
EAST FLORIDA  SURFACE  WATER, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8643207 


WATER  RESOURCES  DATA,  TEXAS,  WATER 
YEAR  1982,  VOLUME  3;  COLORADO  RD7ER, 
LAVACA  RIVER,  GUADALUPE  RIVER, 
NUECES  RIVER,  RIO  GRANDE  BASINS  AND 
INTERVENING  COASTAL  BASINS, 
Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8643208 


WATER     RESOURCES     DATA,     MISSOURI 
WATER  YEAR  1983, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8643209 


WATER     RESOURCES     DATA,     WYOMING 
WATER  YEAR  1983, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8643210 


WATER  RESOURCES  DATA,  FLORIDA 
WATER  YEAR  1982,  VOLUME  3A:  SOUTH- 
WEST FLORIDA  SURFACE  WATER, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8643211 


WATER  RESOURCES  DATA,  FLORIDA 
WATER  YEAR  1982,  VOLUME  IB:  NORTH- 
EAST FLORIDA  GROUND  WATER, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8643212 


Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


WATER      RESOURCES      DATA,      VIRGINIA 
WATER  YEAR  1983, 

Geological   Survey,   Richmond,   VA.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8<v03213 


WATER  RESOURCES  DATA,  MAINE  WATER 
YEAR  1983, 

Geological    Survey,    Augusta,    ME.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8&B214 


WATER     RESOURCES     DATA,     WISCONSIN 
WATER  YEAR  1983, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03215 


WATER  RESOURCES  DATA,  WEST  VIRGINIA 
WATER  YEAR  1983, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03216 


WATER    RESOURCES    DATA,    OKLAHOMA 
WATER  YEAR  1982, 

Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03217 


WATER     RESOURCES     DATA,     NEBRASKA 
WATER  YEAR  1982, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03218 


WATER     RESOURCES     DATA,     MICHIGAN 
WATER  YEAR  1983, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8W)3219 


WATER      RESOURCES      DATA,      ALABAMA 
WATER  YEAR  1983, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03220 


WATER  RESOURCES  DATA,  MINNESOTA 
WATER  YEAR  1982,  VOLUME  1.  GREAT 
LAKES  AND  SOURIS-RED-RAINY  RIVER 
BASINS, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03221 


WATER  RESOURCES  DATA,  MINNESOTA 
WATER  YEAR  1982,  VOLUME  2:  UPPER  MIS- 
SISSD7PI  AND  MISSOURI  RIVER  BASINS, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8WJ3222 


WATER   RESOURCES   DATA,  OHIO  WATER 
YEAR  1983,  VOLUME  1.  OHIO  RIVER  BASIN, 

Geological   Survey,   Columbus,   OH.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03223 


WATER  RESOURCES  DATA,  OHIO  WATER 
YEAR  1983,  VOLUME  2.  ST.  LAWRENCE 
RIVER  BASIN  STATEWIDE  PROJECT  DATA, 


Geological   Survey,   Columbus,   OH.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03224 


WATER     RESOURCES     DATA,     NEBRASKA 
WATER  YEAR  1983, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03225 


WATER     RESOURCES     DATA,     MARYLAND 
AND  DELAWARE  WATER  YEAR  1983, 
Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03226 


WATER      RESOURCES      DATA,      ARIZONA 
WATER  YEAR  1982, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03227 


WATER  RESOURCES  DATA,  MONTANA 
WATER  YEAR  1983,  VOLUME  1:  HUDSON 
BAY  AND  MISSOURI  RIVER  BASINS, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03228 


WATER  RESOURCES  DATA,  MONTANA 
WATER  YEAR  1983,  VOLUME  2,  COLUMBIA 
RIVER  BASIN, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03229 


QUEBEC:  SURFACE  WATER  DATA,  1984, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
1985.  49  p. 

Descriptors:  'Surveys,  'Hydrometric  stations, 
•Stream  discharge,  *Quebec,  Water  level,  "Sedi- 
ment discharge,  Gages,  Data  collections,  Hydro- 
logic  data  collections,  Hydrometry,  Gaging, 
Stream  gages,  Flow  discharge,  Water  level  fluctua- 
tions, Tides,  Rivers,  Streams. 

The  results  of  the  hydrometric  surveys  carried  out 
by  the  Water  Survey  of  Canada  Division  in  the 
province  of  Quebec  for  1984  are  presented.  A  list 
of  all  hydrometric  stations  managed  by  the  Water 
Survey  of  Canada  Division  in  Quebec  is  also  in- 
cluded. This  publication  summarizes  the  annual 
water  level  data  for  the  Tides  and  Water  Level 
Network  in  Quebec  on  the  St.  Lawrence  River 
upstream  of  Lac  St.  Pierre.  For  gaging  stations 
where  a  systematic  record  of  water  level  or  dis- 
charge was  obtained  during  the  year  under  review, 
the  following  are  given  where  available:  table  of 
daily  water  level  or  discharge;  summary  of  month- 
ly and  annual  data;  and  descriptive  information 
about  the  gaging  station.  Descriptive  information 
tells  which  stations  are  international  gaging  sta- 
tions, the  type  of  gage  used,  location,  drainage 
area,  data  contributor,  whether  the  flow  is  natural 
or  regulated,  gage  datum,  and  any  unusual  condi- 
tions which  may  occur  at  a  station.  Revisions  or 
corrections  to  previously  published  data  are  in- 
cluded. The  overall  accuracy  or  the  degree  of 
reliability  of  hydrometric  data  depends  upon  the 
type  of  gage,  gage  stability,  accuracy  of  observa- 
tion of  stage,  measurement  of  reference  datum, 
stability  of  stage-discharge  relationship,  and  com- 
putation procedures  and  interpretation  of  records. 
All  published  daily  discharge,  water  level  and  sedi- 
ment data  are  available  in  metric  units  on  micro- 
fiche. (Geiger-PTT) 
W86-03235 


AUSTIN,  TEXAS,  FLOOD  OF  MAY  24-25,  1981, 


Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2 A. 
W86-03260 


MORPHOLOGICAL        MODELLING        FOR 
RIVERS  WITH   NON-UNIFORM   SEDIMENT, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  23. 

W86-03269 


MANITOBA:  SURFACE  WATER  DATA,  1984, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
1985.  175  p. 

Descriptors:  'Stream  gages,  'Hydrologic  data  col- 
lections, 'Hydrometric  stations,  'Discharge  meas- 
urement, 'Surface  water,  Gaging,  Gaging  stations, 
Gages,  Fluvial  sediments,  Hydrometry,  Data  col- 
lections, Discharge  hydrographs,  Flow  discharge, 
Surveys,  'Canada,  'Manitoba. 

The  results  of  the  hydrometric  survey  studies 
which  were  made  in  Mannitoba  by  the  Water 
Survey  of  Canada  for  1984  are  presented.  For 
gaging  stations  where  a  systematic  record  of  water 
level  or  discharge  was  obtained,  data  on  the  daily 
water  level  or  discharge,  monthly  and  annual  data, 
and  descriptive  information  about  the  sampling  site 
are  given.  Waters  adjacent  to  an  international 
boundary  contain  records  approved  jointly  by 
both  the  United  States  and  Canada.  A  number  of 
revisions  that  have  been  made  to  previously  pub- 
lished data  are  included.  The  overall  accuracy  or 
the  degree  of  reliability  of  hydrometric  data  in- 
cluded in  this  report  depends  upon  the  type  of 
gage,  stability  of  the  gage,  accuracy  of  observation 
of  stage  and  measurement  of  reference  datum.  The 
degree  of  reliability  also  depends  upon  the  stability 
of  the  stage-discharge  relationship,  the  frequency 
and  accuracy  of  discharge  measurements,  and  the 
computation  procedures  and  interpretation  of 
records.  All  published  daily  discharge,  water  level, 
and  sediment  data  are  available  in  metric  units  on 
microfiche.  (Geiger-PTT) 
W86-03287 


ALTERNATIVE  FOR  CHARACTERIZING 
STREAM  SIZE, 

Corvallis  Environmental  Research  Lab.,  OR. 
R.  M.  Hughes,  and  J.  M.  Omernik. 
In:  Dynamics  of  Lotic  Systems,  Ann  Arbor  Sci- 
ence, Ann  Arbor,  MI.  1983.  p  87-101,  2  fig,  1  tab, 
71  ref. 

Descriptors:  'Stream  classification,  'Stream  order, 
Stream  discharge,  Flow  discharge,  Watersheds, 
Hydrologic  cycle,  Hydrologic  cycle,  Hydraulic 
geometry,  Hydrologic  models. 

There  are  disadvantages  to  using  stream  order  to 
compare  streams  and  watershed  size  on  a  regional 
or  national  scale  because  of  the  lack  of  uniform 
map  specifications,  lack  of  agreement  on  definition 
of  a  first-order  stream,  and  the  problem  of  deciding 
the  appropriate  map  scale  to  determine  stream 
order.  To  overcome  these  problems,  an  alternative 
technique  for  the  characterization  of  stream  size 
was  explored.  Seventy-one  watershed/stream  eco- 
systems in  31  states  within  major  physiographic 
and  climatic  regions  of  the  conterminous  United 
States  were  examined.  The  objective  was  to  dem- 
onstrate the  value  of  using  discharge  characteris- 
tics and  watershed  area  instead  of  stream  order  to 
provide  a  rough  but  useful  characterization  of  wa- 
tershed and  stream  sizes  throughout  the  nation. 
The  authors  found  that  streams  of  a  given  order 
show  vast  ranges  in  discharges  and  watershed  area, 
greatly  overlapping  the  ranges  for  lower  and 
higher  order  streams.  Therefore,  they  suggest 
using  mean  annual  discharge  per  unit  area  and 
watershed  area  instead  of  stream  order  to  quantify 
stream  and  watershed  size.  (Author) 
W86-O3380 


SIGND7ICANCE  OF  FLOODPLAIN  SEDI- 
MENTS IN  NUTRDINT  EXCHANGE  BE- 
TWEEN A  STREAM  AND  US  FLOODPLAIN, 
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ist  Carolina  Univ.,   Greenville,   NC.   Dept.   of 

ology. 

)r  primary  bibliographic  entry  see  Field  5C. 

'86-03385 


RGANIC  CARBON  SUPPLY  AND  DEMAND 
J  THE  SHETUCKET  RIVER  OF  EASTERN 
ONNECTICUT, 

ist  Carolina  Univ.,  Greenville,  NC.  Dept.  of 
ology. 

A.  Matson,  and  R.  L.  Klotz. 
:  Dynamics  of  Lotic  Systems,  Ann  Arbor  Sci- 
ice,  Ann  Arbor,  MI.  1983.  247-269  p,  3  fig,  4  tab, 
>ref. 

escriptors:  *Aquatic  environment,  'Organic 
xbon,  *  Lotic  environment,  Organic  matter,  Mi- 
obial  studies,  Nutrients,  Controlled  streams, 
quatic  productivity,  Productivity,  Shetucket 
iver,  Connecticut. 

utochthonous  and  allochthonous  supplies  of  or- 
inic  carbon  were  compared  in  the  Shetucket 
iver  of  eastern  Connecticut  during  1974.  The 
omass  of  the  sixth-order  river  segment  was  domi- 
ited  by  epilithic,  unicellular  algae,  and  heterotro- 
lic  activity  was  at  least  75%  microbial.  Imported 
id  exported  dissolved  organic  carbon  was  meas- 
ed,  and  gross  primary  production  and  total  com- 
unity  respiration  were  estimated.  Light-limited  in 
:u  gross  primary  production  (2000  kcal/sq  m/yr) 
ovided  the  equivalent  of  40%  of  the  carbon 
spired  in  the  river  segment,  and  calculated  net 
■unary  production  (60%  of  gross)  supplied  about 
1%  of  the  calculated  carbon  assimilated  by  heter- 
rophs.  Even  though  primary  production  was  two 
ders  of  magnitude  greater  than  in  small,  shaded 
ew  England  brooks,  total  community  respiration 
as  only  twice  as  great.  The  supply  of  allochthon- 
is  carbon  per  square  meter  of  river  bottom  was  at 
ast  400,000  times  greater  than  autochthonous 
•oduction  per  square  meter,  and  total  carbon 
lport  and  export  were  equal.  (Author) 
'86-03387 


QUATIC  MACROPHYTE  CONTRIBUTION 
0  THE  NEW  RIVER  ORGANIC  MATTER 
UDGET, 

irginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 

lrg.  Dept.  of  Biology. 

.  H.  Hill,  and  J.  R.  Webster. 

i:  Dynamics  of  Lotic  Systems,  Ann  Arbor  Sci- 

lce,  Ann  Arbor,  MI.  1983.  273-282  p,  1  fig,  4  tab, 

>ref. 

descriptors:  *Aquatic  environment,  *Lotic  envi- 
mment,  'Aquatic  macrophytes,  'Organic  matter, 
ew  River,  Virginia,  Periphyton,  Model  studies, 
ycling  nutrients,  Organic  carbon,  Detritus. 

ecent  studies  of  energy  flow  in  lotic  ecosystems 
idicate  that  streams  are  strongly  dependent  on 
atershed-derived  organic  matter.  However,  ap- 
reciable  in  situ  production  of  organic  matter  can 
xur  under  favorable  conditions  of  insolation  and 
atrient  availability,  especially  in  higher  order 
reams.  This  paper  reports  on  studies  estimating 
le  relative  contribution  of  aquatic  macrophytes  to 
le  organic  matter  budget  of  the  New  River.  Pro- 
uction  rates  were  measured  by  the  harvest 
lethod  and  extrapolated  to  the  entire  reach  on  the 
asis  of  measurements  of  cover  made  by  aerial 
hotography.  The  estimated  macrophyte  contribu- 
on  was  compared  with  measurements  of  periphy- 
>n  production  and  model  estimated  allochthonous 
iputs.  Macrophytes  contributed  13.1%  of  the  total 
iput  and  28%  of  the  input  generated  within  the 
:ach.  Macrophyte  input  to  the  New  River  trophic 
ynamics  occurs  as  an  autumnal  pulse  of  rapidly 
ecomposed  detritus.  This  pulse  forms  an  impor- 
int  link  between  spring-summer  periphyton  pro- 
uction  and  fall-winter  allochthonous-based  pro- 
uction.  (Author) 
V86-03388 


'RIMARY  PRODUCTION  AND  DECOMPOSI- 
ION  OF  SUBMERGENT  AND  EMERGENT 
kQUATIC  PLANTS  OF  TWO  APPALACHIAN 
UVERS, 

forth  Texas  State  Univ.,  Denton.  Inst,  of  Applied 


Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-03389 


BIOTIC  INTERACTIONS  OR  ABIOTIC  LIMI- 
TATIONS. A  MODEL  OF  LOTIC  COMMUNITY 
STRUCTURE, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-03390 


DYNAMICS    OF    LEAF    PROCESSING    IN    A 
MEDIUM-SIZED  RIVER, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-03393 


ROLE  OF  SHREDDERS  IN  DETRITAL  DY- 
NAMICS OF  PERMANENT  AND  TEMPO- 
RARY STREAMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-03394 


MICROBIAL  ACTION  IN  DETRITAL  LEAF 
PROCESSING  AND  THE  EFFECTS  OF  CHEM- 
ICAL PERTURBATION, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-03395 


CHARACTERIZATION  OF  THE  KINETICS  OF 
'DEN^^R^FICATION,  IN  STREAM  SEDI- 
MENTS, 

Guelph  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  5C. 

W86-03397 
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SIMULATED  GROUND-WATER  FLOW  IN 
THE  POTOMAC  AQUIFERS,  NEW  CASTLE 
COUNTY,  DELAWARE, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 
M.  M.  Martin. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4007,  1984.  85  p,  58  fig,  1  plate, 
4  tab,  20  ref. 

Descriptors:  'Groundwater  flow,  'Simulation 
analysis,  Confined  aquifers,  Aquifer  characteristics, 
'Delaware,  Coastal  plain  aquifers,  Finite-differ- 
ence model. 

Flow  in  three  aquifers  of  the  Potomac  Formation 
in  New  Castle  County,  Delaware,  was  simulated. 
Results  of  the  calibrated  flow  model  show  the 
maximum  transmissivity  of  the  lower  aquifer  is 
between  1,000  and  1,500  square  feet  per  day;  the 
middle  aquifer,  between  3,000  and  3,500  square 
feet  per  day;  and  the  upper  aquifer,  between  5,000 
and  6,000  square  feet  per  day.  Vertical  leakance 
values  for  the  three  confining  beds  are  similar  and 
range  1  x  10  to  the  (1-8)  power  per  day  in  downdip 
areas  and  .01  per  day  in  subcrop  areas.  A  storage 
coefficient  of  0.00056  was  used  for  each  aquifer.  A 
specific  storage  value  of  0.000006  per  foot  was 
used  for  each  confining  bed.  Estimated  storage 
coefficients  were  not  changed  during  calibration. 
Changes  in  water  levels  resulting  from  five  scenar- 
ios of  future  pumpage  were  evaluated.  Results  of 
these  simulations  show:  (1)  the  reduction  in  pump- 
age  at  Amoco  causing  a  120  foot  local  recovery  of 
heads;  (2)  water  levels  generally  will  change  less 
than  25  feet  if  there  is  no  change  in  pumpage;  (3) 
proposed  pumpage  in  western  Delaware  may  cause 
drawdowns  below  the  tops  of  the  aquifers;  and  (4) 
expected  increases  in  pumpage  would  cause  the 
greatest  head  decline,  about  40  feet,  in  the  lower 
aquifer  at  Getty.  (USGS) 
W86-02920 


Groundwater — Group  2F 

GEOHYDROLOGY  OF  THE  MADISON  AND 
ASSOCIATED  AQUIFERS  IN  PARTS  OF  MON- 
TANA, NORTH  DAKOTA,  SOUTH  DAKOTA, 
AND  WYOMING, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
J.  S.  Downey. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Professional  Paper  1273- 
G,  1984.  47  p,  44  fig,  2  tab,  1 12  ref. 

Descriptors:  'Geohydrology,  'Aquifer  systems, 
'Simulation  models,  Flow  systems,  Montana, 
North  Dakota,  South  Dakota,  Wyoming,  'Hydro- 
geology,  Model  studies,  Saline  water,  Water  qual- 
ity, Paleozoic  aquifers,  Ground-water  flow  sys- 
tems, Madison  Limestone,  'Northern  Great  Plains. 

The  ground-water  system  in  the  Northern  Great 
Plains  can  be  subdivided  into  at  least  five  major 
regional  aquifers.  Two  of  these  are  discussed  in 
this  report— the  Madison  aquifer  of  Mississippian 
age  and  the  Cambrian-Ordovician  aquifer,  which 
includes  the  Red  River  Formation.  These  aquifers 
are  recharged  in  high  areas  of  Montana  and  Wyo- 
ming and  in  the  Black  Hills  of  South  Dakota. 
Regional  flow  is  generally  to  the  east  and  north- 
east, with  most  of  the  discharge  from  the  system 
occurring  in  eastern  North  Dakota  and  in  the 
Canadian  Province  of  Manitoba.  High-density 
brine  occurs  in  both  aquifers  on  the  eastern  flank  of 
the  Williston  basin,  and  freshwater  flow  appears  to 
divert  to  the  north  and  south  around  the  brine  area 
or  to  leak  upward  into  aquifers  overlying  the 
Madison.  Fracture  systems  traverse  the  entire  geo- 
logic section  and  exert  a  major  influence  on  both 
vertical  and  horizontal  flow.  Prior  to  Pleistocene 
glaciation,  the  flow  system  probably  was  similar  to 
that  which  exists  today.  During  the  Pleistocene 
Epoch,  ice  sheets  covered  the  northern  and  eastern 
parts  of  the  study  area  causing  extensive  changes  in 
recharge  and  discharge  patterns.  These  changes 
probably  did  not  cause  major  shifting  in  the  posi- 
tion of  the  high-density  brines.  The  flow  system 
was  analyzed  with  the  help  of  a  three-dimensional 
mathematical  simulation.  (USGS) 
W86-02921 


WATER-SUPPLY  POTENTIAL  OF  THE  FLOR- 
IDAN  AQUIFER  IN  OSCEOLA,  EASTERN 
ORANGE,  AND  SOUTHWESTERN  BREVARD 
COUN1TES,  FLORIDA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

M.  Planert,  and  W.  R.  Aucott. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4135,  1985.  69  p,  35  fig,  5  tab,  30 
ref. 

Descriptors:  'Groundwater  availability,  'Model 
studies,  Areal  hydrogeology,  'Florida,  Areal  as- 
sessment, Floridan  aquifer,  'Water  supply  poten- 
tial. 

The  city  of  Melbourne  and  adjacent  areas  in  south 
Brevard  County  obtain  their  water  supply  from 
Lake  Washington.  As  of  1982,  the  lake  could  pro- 
vide a  maximum  of  15  million  gallons  per  day  but 
the  projected  need  for  the  year  2000  is  nearly  three 
times  that  amount.  As  one  alternative  for  a  future 
water  supply,  this  study  investigated  with  a  digital 
model,  the  potential  yields  of  well  fields  completed 
in  the  Floridan  aquifer.  Seven  pumping  schemes 
were  simulated  with  the  digital  model.  Each  simu- 
lation was  made  under  steady-state  conditions  so 
that  storage  properties  of  the  ground-water  system 
were  not  included.  The  most  advantageous  area 
for  ground-water  development  was  in  central 
Osceola  County.  Poor  quality  of  water  precluded 
locating  a  well  field  within  Brevard  County.  If  the 
ground-water  alternative  is  chosen  for  the  future 
supply,  an  observation  well  network  is  advisable  to 
monitor  head  changes;  chloride  concentration 
trends  east  of  the  pumping  centers;  and  chloride 
concentration  trends  in  zones  below  the  pumped 
zone.  (USGS) 
W86-02924 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 


ESTIMATION  OF  VERTICAL  HYDRAULIC 
CONDUCnVITY  OF  THE  CLAY  LAYER  BE- 
TWEEN THE  EUTAW  AND  GORDO 
AQUIFERS  IN  THE  VICINITY  OF  FAUNS- 
DALE,  MARENGO  COUNTY,  ALABAMA, 
Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

M.  Planert,  and  A.  K.  Sparks. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USOS  Water-Resources  Investi- 
gations Report  85-4083,  1985.  23  p,  19  fig,  1  tab,  4 
ref. 

Descriptors:  'Groundwater,  'Confined  aquifers, 
•Confining  beds,  Aquicludes,  Groundwater  move- 
ment, Groundwater  management,  Groundwater 
availability,  'Alabama,  Marengo  County. 

The  vertical  hydraulic  conductivity  of  the  confin- 
ing bed  between  the  Eutaw  and  Gordo  aquifers  in 
the  vicinity  of  Faunsdale,  in  northeast  Marengo 
County,  Alabama,  is  lxl0(-5)  foot  per  day  or  less. 
Modeling  vertical  conductivities  larger  than  lx50(- 
5)  foot  per  day  produced  drawdowns  in  the  Eutaw 
aquifer  greater  than  those  observed  in  a  test  where 
750  gallons  per  minute  were  pumped  from  the 
Gordo  aquifer.  Modeling  has  shown  that  vertical 
hydraulic  conductivity  of  the  confining  bed  is  the 
controlling  factor  on  the  drawdown  in  the  Eutaw 
aquifer.  At  equilibrium  (steady-state)  pumping  750 
gallons  per  minute  there  was  3  feet  of  drawdown 
in  the  Eutaw  aquifer  with  a  confining  bed  conduc- 
tivity of  lxl0(-5)  foot  per  day.  When  the  conduc- 
tivity was  decreased  to  lxl0(-6)  foot  per  day  draw- 
down in  the  Eutaw  aquifer  was  only  0.35  foot.  A 
conductivity  of  lxl0(-5)  foot  per  day  in  the  48- 
hour  simulation  reproduced  the  drawdown  in  the 
well  from  the  48-hour  pumping  test,  but  the  con- 
ductivity may  be  as  small  as  an  untested  lxl0(-6) 
foot  per  day.  (USGS) 
W86-02925 


MODEL  PROJECTIONS,  1980-99,  FOR  AR- 
KANSAS RTVER  VALLEY,  HAMTLTON  AND 
KEARNY  COUmTES,  SOUTHWESTERN 
KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

L.  E.  Dunlap,  R.  J.  Lindgren,  and  J.  E.  Carr. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4082,  1984.  168  p,  28  fig,  2  tab,  6 
ref. 

Descriptors:  'Computer  models,  River  regulations, 
'Surface-ground water  relations,  Leakage,  'Finite 
element  method,  Model  studies,  'Arkansas  River, 
Hamilton  County,  Kearny  County,  'Kansas. 

A  study  was  made,  in  cooperation  with  the  Kansas 
State  Board  of  Agriculture,  to  determine  the  ef- 
fects that  additional  ground-water  development 
would  have  on  streamflow  and  water  levels  on  an 
area  along  the  Arkansas  River  in  Hamilton  and 
Kearny  Counties,  southwestern  Kansas.  A  comput- 
er model  was  used  to  simulate  the  changes  in 
streamflow  and  water  levels  from  1980  through 
1999.  Six  pumpage  options  were  tested  using  vari- 
ations in  pumpage  rate  and  number  of  wells  pump- 
ing in  the  model  area.  If  the  full  amount  appropri- 
ated by  water  rights  were  pumped  rather  than 
actual  1979  conditions  of  pumpage,  annual  pump- 
age would  be  reduced  24  percent,  but  net  annual 
river  loss  would  be  reduced  only  1  percent.  A 
pumpage  increase  of  approximately  19  percent 
over  1979  pumpage  conditions  would  cause  an 
increase  of  net  annual  river  loss  from  5  to  9  per- 
cent. Increased  pumpage,  in  the  form  of  additional 
wells  in  the  model  area,  would  cause  additional 
ground  water  to  be  removed  from  storage  in  the 
aquifer  and  an  increase  in  net  annual  river  loss. 
(USGS) 
W86-02928 


HYDROLOGY  OF  AREA  61  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  COLORADO  AND  NEW 
MEXICO, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2E. 


W86-02934 


RECONNAISSANCE  STUDY  OF  SALTWATER 
CONTAMINATION  IN  THE  EL  DORADO  AQ- 
UIFER, UNION  COUNTY,  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-02936 


HYDROGEOLOGIC  DATA  FROM  A  TEST 
WELL  IN  EAST-CENTRAL  DUVAL  COUNTY, 
FLORTOA, 

Geological  Survey,  Jacksonville,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W86-02938 


HYDROLOGIC  EFFECTS  OF  IMPOUND- 
MENTS IN  SHERBURNE  NATIONAL  WTLD- 
LIFE  REFUGE,  MINNESOTA, 

Geological    Survey,    St.    Paul,    MN.    Water   Re- 
sources Div. 
R.  G.  Brown. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4175,  1984.  20  p,  8  fig,  5  tab,  10 
ref. 

Descriptors:  'Impoundments,  'Groundwater 
movement,  Surface  water,  'Water  quality,  'Sur- 
face-groundwater  relationships,  Sherburne  Nation- 
al Wildlife  Refuge,  'Minnesota,  Sherburne 
County. 

The  hydrologic  effects  of  proposed  impoundments 
in  Sherburne  National  Wildlife  Refuge  were  found 
to  be  insignificant  with  respect  to  both  ground- 
and  surface-  water  flow  patterns  and  water  quality. 
Monitoring  of  water  levels  in  23  observation  wells 
and  of  discharge  in  the  St.  Francis  River  during 
1980  and  1981  has  shown  that  ground  water  in  the 
surficial  aquifer  responds  quickly  to  area!  recharge 
and  subsequently  discharges  to  the  St.  Francis 
River.  The  impoundment  of  surface  water  in  the 
refuge  was  not  found  to  affect  water  levels  in  the 
refuge  significantly.  The  impoundments  may  affect 
ground-water-flow  systems  beneath  and  adjacent 
to  the  impoundments.  Quality  of  ground  and  sur- 
face water  was  found  to  be  similar  except  ground 
water  contained  higher  concentrations  of  dissolved 
nitrite  plus  nitrate  nitrogen  than  surface  water. 
Phytoplankton  removed  dissolved  nitrite  plus  ni- 
trate nitrogen  from  surface  water.  The  effects  of 
impoundments  on  water  quality  are  expected  to  be 
minor.  (USGS) 
W86-02939 


IN 


PINELLAS 


SURFICIAL        AQUIFER 
COUNTY,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

K.  W.  Causseaux. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4289,  1985.  26  p,  9  fig,  4  tab,  38 
ref. 

Descriptors:  'Water  quality,  'Water  supply, 
'Groundwater,  Water  table  aquifer,  Well  field, 
Drawdown,  Well  drilling,  Pinellas  County,  'Flori- 
da. 

The  surficial  aquifer  in  Pinellas  County,  Florida, 
contains  potable  water  throughout  most  of  the 
county  and  is  a  potential  source  of  water  to  aug- 
ment the  public  supply  that  is  presently  imported 
from  adjacent  counties.  The  county  accounts  for 
38  percent  of  the  public  supply  consumption  of 
ground  water  in  the  1 1 -county  area  of  west-central 
Florida  and  68  percent  of  this  water  is  imported 
from  two  adjacent  counties.  The  surficial  aquifer 
has  a  saturated  thickness  of  more  than  30  feet 
throughout  most  of  the  county.  Specific  capacity 
per  foot  of  screen  for  wells  is  less  than  0. 1  gallon 
per  minute  per  foot  of  drawdown  in  some  parts  of 
the  county,  but  yield  is  sufficient  in  most  of  the 
county  for  many  small  uses  with  shallow-well 
pumps.   Minimum  potential   yield   varies   from   5 


gallons  per  minute  in  the  northern  part  of  thi 
county  to  more  than  30  gallons  per  minute  in  th< 
south.  Concentrations  of  iron  are  high  enough  ii 
parts  of  the  county  to  cause  staining.  Chloride 
concentrations  are  less  than  100  milligrams  pei 
liter  in  most  of  the  county  and  do  not  pose  t 
problem  for  many  uses.  (USGS) 
W86-02946 


GROUND-WATER  SYSTEM  AND  SIMULATED 
EFFECTS  OF  GROUND-WATER  WITHDRAW 
ALS  IN  NORTHERN  UTAH  VALLEY,  UTAH 

Geological   Survey,  Salt  Lake  City,  UT.  Watei 
Resources  Div. 
D.  W.  Clark. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4007,  1985.  56  p,  27  fig,  7  tab,  1C 
ref. 

Descriptors:  'Groundwater,  'Model  studies. 
•Utah,  Groundwater,  Recharge,  Groundwatei 
movement,  Discharge,  Potentiometric  levels 
Great  Basin,  Utah  Valley,  •Simulation  analysis, 
•Withdrawals. 

The  effects  of  withdrawals  from  the  principal 
ground-water  reservoir  in  northern  Utah  Valley 
Utah,  were  projected  by  means  of  a  three-dimen- 
sional, finite-difference,  digital-computer  model 
which  was  constructed  to  study  and  simulate  the 
ground-water  system.  The  model  was  calibrated 
against  (1)  water  levels  measured  in  1947,  which 
were  assumed  to  represent  steady-state  conditions 
(2)  observed  water-level  changes  from  1947-83  foi 
transient-state  conditions;  and  (3)  the  results  of  ar 
aquifer  test.  The  calibrated  model  was  used  t< 
simulate  varying  quantities  of  ground-water  with- 
drawal and  recharge  and  to  estimate  water-leve 
changes  for  1980-2000.  The  average  annual  rate  o) 
recharge  for  the  area  is  assumed  to  be  190.00C 
acre-feet  per  year,  and  the  average  annual  dis- 
charge from  wells  at  the  end  of  transient-state 
calibration  was  assumed  to  be  50,100  acre-feet  pel 
year.  Water-level  declines  of  as  much  as  25  feet  are 
projected  for  the  20-year  period  if  the  average 
recharge  rate  is  assumed  and  the  discharge  froir 
wells  is  as  much  as  91,400  acre-feet  per  year 
During  transient-state  calibration,  changes  in  re- 
charge to  the  principal  ground-water  reservoii 
were  shown  to  be  a  major  cause  of  the  variation! 
in  water  levels.  (USGS) 
W86-02948 


FEASIBILITY  OF  ARTIFICIAL  RECHARGE  EN 
THE  COASTAL  PLAIN  NEAR  ATLANTIC 
CITY,  NEW  JERSEY,  WITH  EMPHASIS  ON 
THE  800-FOOT  SAND  OF  THE  KIRKWOOE 
FORMATION, 

Geological  Survey,  Trenton,  NJ.  Water  Resource: 
Div. 

J.  E.  May. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Invest! 
gations  Report  85-4063,  1985.  24  p,  5  fig,  2  tab,  2' 
ref. 

Descriptors:  *Artificial  recharge,  "Recharge  wells 
Aquifer  management,  Groundwater  availability 
Atlantic  Coastal  Plain,  *New  Jersey,  Atlantic  City 
Kirkwood  Formation,  Kirkwood-Cohansey  aqui- 
fer system. 

Renewed  development  of  the  Atlantic  City  are* 
since  the  mid-1970's  has  increased  the  demand  foi 
water.  Increased  pumpage  from  the  800-foot  sane 
of  the  Kirkwood  Formation  has  reversed  an  ante 
cedent  water-level  recovery  in  this  aquifer,  thut 
reducing  water  in  storage  and  increasing  the  poten- 
tial for  saltwater  intrusion.  Practicable  approache- 
to  providing  a  dependable  water  supply  while 
properly  managing  withdrawals  from  the  800-foo' 
sand  include  development  of  surface-  and  ground 
water  supplies  but  artificial  recharging  the  800-foo 
sand  is  the  principal  alternative  discussed.  Tnvesti 
gation  of  its  feasibility  locally  included  a  review  o 
methods  of  artificial  recharge  and  attendant  oper 
ational  problems,  investigation  of  local  hydrogeo 
logic  conditions,  and  collection  and  interpretatiot 
of  water-quality  data.  System  design  and  quality  o: 
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injected  water  are  important  for  successful  artifi- 
cial recharge.  Mixtures  of  water  from  the  800-foot 
sand  and  from  a  representative  local  public-supply 
system  may  become  supersaturated  with  oxygen. 
Significant  temperature  differences  between  two 
such  waters  would  likely  exacerbate  that  condi- 
tion. Limited  chemical  analyses  suggest  that  sus- 
pended solids  concentration  of  water  from  local 
public  supplies  may  at  times  be  high  enough  to 
cause  clogging  of  recharge-well  screens.  These 
problems  are  soluable  by  appropriate  conditioning 
of  recharge  water.  (USGS) 
W86-02949 


DESCRIPTION  OF  AQUIFER  UNITS  EN  WEST- 
ERN OREGON, 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 
W.  D.  McFarland. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  82-165, 
1983.  35  p,  13  fig,  5  tab,  84  ref. 

Descriptors:  'Groundwater,  *Aquifer  evaluation, 
•Dissolved  solids,  Underground  waste  disposal, 
•Aquifer  delineation,  'Aquifer  characteristics, 
•Oregon,  Groundwater  quality,  Underground  in- 
jection control. 

Hydrogeologic  information  for  western  Oregon 
was  compiled  to  aid  the  U.S.  Environmental  Pro- 
tection Agency  in  evaluating  proposals  for  under- 
ground injection  of  waste  fluid.  Geologic  forma- 
tions were  grouped  into  seven  aquifer  units  accord- 
ing to  hydraulic  and  geologic  similarities.  The  bed- 
rock aquifer  units  in  the  Klamath  Mountains,  Coast 
Range,  and  Western  Cascade  Range  all  have  low 
permeabilities  and  yield  only  small  quantities  of 
water  to  wells  for  domestic  and  stock  uses.  The 
Columbia  River  Basalt  Group  aquifer  unit,  which 
crops  out  along  the  Columbia  River  and  the  north- 
ern Willamette  Valley,  also  has  overall  low  perme- 
ability; however,  the  basalt  supplies  water  for 
public,  domestic,  and  stock,  and  some  irrigation 
uses  in  western  Oregon.  The  most  important  aqui- 
fer unit,  and  generally  most  permeable  is  the  Terti- 
ary-Quaternary sedimentary  deposits  that  occur  in 
lowlands  throughout  the  area  and  provide  water 
for  irrigation,  industry,  public  supplies  and  domes- 
tic and  stock  uses.  All  aquifer  units  generally  con- 
tain water  with  low  concentrations  of  dissolved 
solids  at  shallow  depths.  In  the  Tertiary  marine 
rocks  of  the  Coast  Range,  analyses  from  a  limited 
number  of  deep  wells  indicated  that  water  with 
more  than  10,000  milligrams  per  liter  dissolved 
solids  is  widespread  at  depths  greater  than  about 
2,000  feet.  (USGS) 
W86-02950 


PROJECTED  WATER-LEVEL  DECLINES  EN 
THE  OGALLALA  AQUIFER  IN  LEA  COUNTY, 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
D.  P.  McAda. 

Available  from  OFSS,  USGS,  Box  25424  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4062,  1984.  84  p,  49  fig,  14  tab, 
26  ref. 

Descriptors:  'Computer  models,  Mathematical 
models,  Model  studies,  'Groundwater  depletion, 
Groundwater  availability,  Groundwater  storage, 
Water  table  decline,  *New  Mexico,  Lea  County, 
High  Plains,  'Ogallala  aquifer. 

A  two-dimensional  digital  ground-water  flow 
model  was  constructed  of  the  Ogallala  aquifer  in 
Lea  County,  New  Mexico.  Simulations  of  predeve- 
lopment  steady-state  and  historical  pumping  condi- 
tions were  used  to  fit  the  model.  Projections  of 
water-level  declines  were  made  based  on  the  con- 
dition of  no  additional  development  and  the  condi- 
tion of  a  0.44  percent  annual  increase  in  irrigation 
withdrawals  to  1990  and  a  0.88  percent  annual 
increase  in  nonirrigation  withdrawals  to  2020. 
Based  on  no  additional  development,  projected 
maximum  water-level  declines  from  1980  were  31 
feet  in  2000  and  59  feet  in  2020.  The  amount  of 
recoverable  water  remaining  in  the  aquifer  as  simu- 
lated by  the  model  was  24.6  million  acre-feet  in 


2000  and  22.4  million  acre-feet  in  2020,  compared 
to  an  estimated  28  million  acre-feet  in  1980,  with 
increased  withdrawals,  projected  maximum  de- 
clines were  33  feet  in  2000  and  67  feet  in  2020.  As 
simulated  by  the  model,  24.4  million  acre-feet  of 
recoverable  water  remained  in  2000  and  21.8  mil- 
lion acre-feet  remained  in  2020.  The  sensitivity  of 
the  model  to  variation  in  hydraulic  conductivity, 
specific  yield,  and  recharge  was  tested  over  their 
range  of  uncertainty.  Projected  water-level  de- 
clines were  most  sensitive  to  specific  yield.  In 
response  to  changes  in  specific  yield,  declines 
varied  by  as  much  as  6.2  feet  from  the  standard 
simulation  to  2020  with  no  additional  development. 
(USGS) 
W86-02952 


APPLICATION  OF  THE  CONJUGATE-GRADI- 
ENT METHOD  TO  GROUND-WATER 
MODELS, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

T.  A.  Manteuffel,  D.  B.  Grove,  and  L.  F. 
Konikov. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4009,  1983.  24  p,  4  fig,  1  tab,  9 
ref. 

Descriptors:  'Groundwater,  'Mathematical 
models,  Model  studies,  Numerical  analysis,  'Simu- 
lation analysis,  Matrix  solution  method,  Conjugate 
gradient  method. 

The  conjugate-gradient  method  can  solve  efficient- 
ly and  accurately  finite-difference  approximations 
to  the  ground-water  flow  equation.  An  aquifer- 
simulation  model  using  the  conjugate-gradient 
method  was  applied  to  a  problem  of  ground-water 
flow  in  an  alluvial  aquifer  at  the  Rocky  Mountain 
Arsenal,  Denver,  Colorado.  For  this  application, 
the  accuracy  and  efficiency  of  the  conjugate-gradi- 
ent method  compared  favorably  with  other  avail- 
able methods  for  steady-state  flow.  However,  its 
efficiency  relative  to  other  available  methods  de- 
pends on  the  nature  of  the  specific  problem.  The 
main  advantage  of  the  conjugate-gradient  method 
is  that  it  does  not  require  the  use  of  iteration 
parameters,  thereby  eliminating  this  partly  subjec- 
tive procedure.  (USGS) 
W86-02954 


DISTRIBUTION  AND  SOURCE  OF  BARIUM 
EN  GROUND  WATER,  CATTARAUGUS 
INDIAN  RESERVATION,  SOUTHWESTERN 
NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

R.  B.  Moore,  and  W.  W.  Staubitz. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  Water-Resources  Investigations 
Report  84-4129,  1984.   17  p,  4  fig,  4  tab,  15  ref. 

Descriptors:  Groundwater,  Water  quality, 
'Barium,  Sulfate,  Hydrogen  sulfide,  'Groundwat- 
er quality,  Barite,  Bedrock  aquifer,  'New  York, 
Cattaraugus  Indian  Reservation,  Sulfate  bacteria, 
Potable  water. 

High  concentrations  of  dissolved  barium  have  been 
found  in  ground  water  from  bedrock  wells  on  the 
Seneca  Nation  of  Indians  Reservation  on  Cattarau- 
gus Creek  in  southwestern  New  York.  Concentra- 
tions in  1982  were  as  high  as  23.0  milligrams  per 
liter,  the  highest  found  reported  from  any  natural 
ground-water  system  in  the  world.  The  highest 
concentrations  are  in  a  bedrock  aquifer  and  in 
small  lenses  of  saturated  gravel  between  bedrock 
and  the  overlying  till.  The  bedrock  aquifer  is 
partly  confined  by  silt,  clay,  and  till.  The  high 
barium  concentrations  are  attributed  to  dissolution 
of  the  mineral  barite  (BaS04),  which  is  present  in 
the  bedrock  and  possibly  in  overlying  silt,  clay,  or 
till.  The  dissolution  of  barite  seems  to  be  controlled 
by  action  of  sulfate-reducing  bacteria,  which  alter 
the  BaS04  equilibrium  by  removing  sulfate  ions 
and  permitting  additional  barite  to  dissolve. 
Ground  water  from  the  surficial,  unconsolidated 
deposits  and  surface  water  in  streams  contain  little 
or  no  barium.  Because  barium  is  chemically  similar 
to  calcium,  it  probably  could  be  removed  by  cation 
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exchange  or  treatments  similar  to  those  used  for 

water  softening.  (USGS) 

W86-02955 


REGIONAL  GEOHYDROLOGY  OF  THE 
NORTHERN  LOUISIANA  SALT-DOME 
BASIN,  PART  II,  GEOHYDROLOGIC  MAPS 
OF  THE  TERTIARY  AQUIFERS  AND  RELAT- 
ED CONFINING  LAYERS, 
Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
G.  N.  Ryals. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4135,  1984.  6  p,  8  fig,  1  tab,  19 
ref. 

Descriptors:  'Hydrologic  maps,  'Geohydrologic 
units,  Geologic  units,  'Aquifers,  Confining  beds, 
♦Hydrogeology,  Northern  Louisiana  salt-dome 
basin,  'Louisiana,  Vacherie  salt  dome,  Cockfield 
aquifer,  Sparta  aquifer,  Wilcox-Carrizo  aquifer. 

Regional  geohydrologic  maps  show  the  altitude  of 
the  base  and  the  thickness  of  the  aquifers  of  Terti- 
ary age  and  related  confining  layers  in  the  north- 
ern Louisiana  salt-dome  basin.  The  limit  of  fresh- 
water in  aquifers  is  also  shown.  The  basin  has  an 
area  of  about  3,000  square  miles,  and  four  geologic 
units  of  Tertiary  age  contain  regional  aquifers. 
From  oldest  (deepest)  to  youngest,  the  aquifers  are 
in  the  Wilcox  Group,  Carrizo  Sand,  Sparta  Sand, 
and  Cockfield  Formation.  As  the  Wilcox  is  hy- 
draulically  interconnected  with  the  overlying  Car- 
rizo, they  are  treated  as  one  hydrologic  unit,  the 
Wilcox-Carrizo  aquifer.  The  aquifers  are  separated 
by  confining  layers  that  retard  water  movement.  In 
the  northwestern  part  of  the  area,  the  Wilcox- 
Carrizo  aquifer  is  separated  from  the  underlying 
sand  facies  of  the  Nacatoch  Sand  (Cretaceous  age) 
by  a  confining  layer  composed  of  the  Midway 
Group  (Tertiary  age)  and  the  underlying  Arkadel- 
phia  Marl  and  an  upper  clay  and  marl  facies  of  the 
Nacatoch  Sand  (both  of  Cretaceous  age).  In  the 
remainder  of  the  area,  the  Wilcox-Carrizo  aquifer 
is  separated  from  an  underlying  Cretaceous  aquifer 
comprised  of  the  Tokio  Formation  and  Brown- 
stown  Marl  by  the  Midway  Group  and  several 
underlying  Cretaceous  units  which  in  order  of 
increasing  age  are  the  Arkadelphia  Maril,  Naca- 
toch Sand,  Saratoga  Chalk,  Marlbrook  Marl,  and 
Annona  Chalk.  The  Wilcox-Carrizo  aquifer  is  sep- 
arated from  the  Sparta  aquifer  by  the  overyling 
Cane  River  Formation.  The  Sparta  aquifer  is  sepa- 
rated from  the  Cockfield  aquifer  by  the  overlying 
Cook  Mountain  Formation.  (USGS) 
W86-02956 


AVAILABILITY  OF  GROUND  WATER  IN  THE 
OUTWASH  AQUIFER,  MARION  COUNTY,  IN- 
DIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 
B.  S.  Smith. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4144,  1983.  70  p,  23  fig,  6  tab,  27 
ref. 

Descriptors:  'Aquifer  characteristics,  Computer 
models,  'Groundwater  availability,  Groundwater 
budget,  Hydraulic  conductivity,  'Hydrologic 
models,  'Water-table  aquifers,  Withdrawals,  Digi- 
tal models,  Effective  recharge,  'Groundwater 
flow,  Groundwater  pumpage,  'Indiana,  Marion 
County,  'Outwash  aquifer,  Stream-aquifer  connec- 
tion, 'Surface-groundwater  relationships,  White 
River. 

The  outwash  aquifer  in  Marion  County,  Indiana  is 
a  continuous,  unconfined  sand  and  gravel  deposit 
containing  isolated  boulder,  till,  silt,  and  clay  de- 
posits along  the  White  River,  Fall  Creek,  and 
Eagle  Creek.  Flow  in  the  aquifer  is  from  the 
boundaries  of  the  aquifer  with  the  Tipton  till  plain 
toward  the  streams  and  major  pumping  centers  in 
the  aquifer.  A  two-dimensional,  finite-difference 
model  of  the  outwash  aquifer  was  calibrated  to 
water  levels  of  October  6  to  10,  1980  and  used  to 
estimate  availability  of  water  in  the  aquifer.   A 
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drawdown  limit  of  50-percent  saturated  thickness 
applied  to  78  simulated-pumping  wells  assumed  to 
be  1  foot  in  diameter  produced  97  cubic  feet  per 
second  from  the  outwash  aquifer.  Streamflow  re- 
ductions caused  by  97  cubic  feet  per  second  simu- 
lated pumpage  and  constant-flux  boundaries  were 
estimated  to  be  85  cubic  feet  per  second  in  the 
White  River  and  12  cubic  feet  per  second  in  Fall 
Creek.  In  comparison,  the  7-day,  10-year  low 
flows  were  83  cubic  feet  per  second  in  the  White 
River  near  Nora  and  23  cubic  feet  per  second  in 
Fall  Creek  at  Millersville.  Simulated  pumpage  of 
115  cubic  feet  per  second  and  constant-flux  bound- 
aries produced  streamflow  reductions  of  101  cubic 
feet  per  second  on  the  White  River  and  13  cubic 
feet  per  second  on  Fall  Creek.  (USGS) 
W86-02958 


HYDROLOGY  OF  AREA  45,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  MONTANA  AND  NORTH 
DAKOTA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W86-02959 


PRELIMINARY  EVALUATION  OF  HYDROL- 
OGY AND  WATER  QUALITY  IN  RELATION 
TO  THE  TACOMA  LANDFILL,  PIERCE 
COUNTY,  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-02961 


POTENTIAL  EFFECTS  OF  SURFACE  COAL 
MINING  ON  THE  HYDROLOGY  OF  THE 
HORSE  CREEK  AREA,  SHERIDAN  AND 
MOORHEAD  COAL  FIELDS,  SOUTHEAST- 
ERN MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W86-02968 


ALTITUDE  AND  CONFIGURATION  OF  THE 
WATER  TABLE  IN  THE  HIGH  PLAINS  AQUI- 
FER IN  KANSAS,  1970, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

M.  E.  Pabst,  and  L.  E.  Stullken. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  82-448, 
1982.  1  p  (map),  3  fig,  10  ref. 

Descriptors:  *  Water  table,  'Potentiometric  level, 
•Groundwater,  Unconfined  aquifers,  Underflow, 
Underground  storage,  Water-bearing  formations, 
•Kansas,  High  Plains. 

The  High  Plains  aquifer  in  Kansas  is  a  part  of  a 
regional  system  that  extends  from  South  Dakota  to 
Texas.  The  aquifer  in  Kansas  underlies  an  area  of 
31,000  square  miles  in  the  western  and  south-cen- 
tral part.  This  aquifer  is  a  hydraulically  connected 
assemblage  of  unconsolidated  water-bearing  depos- 
its of  Tertiary  and  Quaternary  age.  Maps  published 
at  a  scale  of  1:500,000  show  the  altitude  and  con- 
figuration of  the  water  table  in  Kansas  during  1970. 
Ground  water  moved  from  higher  altitudes  in  the 
western  part  of  the  High  Plains  to  lower  altitudes 
in  the  eastern  part  under  an  average  gradient  of  10 
feet  per  mile.  The  upgradient  flexure  of  water-table 
contours  along  some  of  the  valleys  indicates  that 
ground  water  was  discharged  to  the  streams  in 
those  areas.  (USGS) 
W86-02970 


CONCEPTUAL  HYDROLOGIC  MODEL  OF 
FLOW  IN  THE  UNSATURATED  ZONE, 
YUCCA  MOUNTAIN,  NEVADA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-02974 


CORRELATION  OF  PALEOSTRUCTURE  AND 
SEDIMENT  DEPOSITION  IN  THE  MADISON 
LIMESTONE  AND  ASSOCIATED  ROCKS  IN 
PARTS  OF  MONTANA,  NORTH  DAKOTA, 
SOUTH  DAKOTA,  WYOMING,  AND  NEBRAS- 
KA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

D.  L.  Brown,  R.  K.  Blankennagel,  L.  M. 
MacCary,  and  J.  A.  Peterson. 
Available  from  Dist.  Branch,  USGS  604  S.  Pickett 
St.,   Alexandria,   VA   22034.   USGS   Professional 
Paper  1273-B,  1984.  24  p,  3  fig,  34  pi,  1  tab,  39  ref. 

Descriptors:  'Structural  geology,  Geological  units, 
•Facies(Sedimentary),  *Porosity,  Sedimentary 
basins,  *Carbonate  rocks,  Hydrogeology,  Aquifers, 
Paleogeography,  *Paleostructure,  Marker  beds, 
Thickness(Sedimentary  rocks),  *  Northern  Great 
Plains. 

The  present  demand  for  energy  has  created  inter- 
est in  the  Fort  Union  coal  region  of  the  Northern 
Great  Plains.  Extensive  development  of  this  coal 
will  place  an  intense  demand  on  the  region's  limit- 
ed water  resources.  Water  from  Paleozoic  rocks 
might  supply  a  significant  part  of  the  required 
water.  The  area  of  greatest  interest  for  evaluation 
of  ground-water  potential  is  in  and  near  the 
Powder  River  basin  and  near  the  Black  Hills. 
Paleostructural  elements  have  affected  the  thick- 
ness, rock  facies,  and  distribution  of  porosity  in  all 
of  the  Paleozoic  and  Mesozoic  rocks  studied. 
Major  structural  elements,  such  as  the  Transconti- 
nental arch,  Alberta  shelf,  and  Canadian  Shield 
have  affected  sediment  deposition  continuously  for 
long  intervals  of  geologic  time,  while  smaller  ele- 
ments, like  the  Lake  Basin  fault  and  Weldon- 
Brockton  fault  trends  have  operated  intermittently 
for  long  intervals  of  time.  Some  paleostructural 
elements  were  of  limited  duration  and  may  appear 
one  time  in  the  geologic  record.  Knowledge  of  the 
relation  between  paleostructures  an  sediment  thick- 
ness, porosity,  and  facies  is  useful  for  predicting 
the  location  and  water-bearing  potential  of  aquifers 
in  the  study  area.  (USGS) 
W86-02977 


SELECTED  TEST-WELL  DATA  FROM  THE 
MX-MISSILE  SITING  STUDY,  TOOELE,  JUAB, 
MILLARD,  BEAVER,  AND  IRON  COUNTIES, 
UTAH, 

Geological  Survey,   Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-02980 


POTENTIOMETRIC  SURFACE  AND  WATER 
QUALITY  IN  THE  PRINCIPAL  AQUIFER, 
MISSISSIPPIAN  PLATEAUS  REGION  KEN- 
TUCKY, 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

R.  O.  Plebuch,  R.  J.  Faust,  and  M.  A.  Townsend. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4102,  1985.  45  p,  14  fig,  5  tab,  41 
ref. 

Descriptors:  'Groundwater  movement,  'Water 
quality,  *Karst  hydrology,  Carbonate  rocks,  Water 
level,  Groundwater  recharge,  Water  levels, 
'Groundwater  levels,  'Kentucky. 

The  Mississippian  Plateaus  region  is  the  outcrop 
area  of  rocks  of  Mississippian  age  which  extends  as 
a  broad  arcuate  band  around  the  Western  Coal 
Field  in  westcentral  Kentucky.  Much  of  the  area  is 
characterized  by  plains  of  low  relief  containing 
numerous  sinkholes,  subsurface  drainage,  and  a 
low  density  of  surface  streams.  The  principal  aqui- 
fer consists  of  a  thick  sequence  of  limestones  ex- 
tending downward  stratigraphically  from  the  base 
of  the  Chesterian  Series  to  the  black  shales  at  the 
top  of  the  Devonian  rocks.  Well  yields  range  from 
several  gallons  per  minute  to  as  much  as  500 
gallons  per  minute  in  some  karst  areas  where  sec- 
ondary openings  are  well  developed.  The  potentio- 
metric  map  indicates  that  ground-water  movement 
generally  conforms  to  the  surface  drainage  pattern. 
The   actual   direction   of  movement   varies   from 


river  basin  to  river  basin.  Most  water  from  the 
principal  aquifer  is  a  calcium  magnesium  bicarbon- 
ate type  and  is  generally  good  relative  to  current 
drinking  water  standards.  The  lower  St  Louis 
Limestone,  in  places,  yields  a  calcium  magnesium 
sulfate  water  that  is  corrosive  and  has  a  strong 
hydrogen  sulfide  odor.  The  karst  areas  of  the  prin- 
cipal aquifer  are  vulnerable  to  contamination  be- 
cause of  the  well-developed  subsurface  drainage. 
Urban  areas,  industries,  and  agriculture  are  sources 
of  contaminants  that  can  be  easily  flushed  into  the 
ground-water  system.  (USGS) 
W86-02983 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  CENTRAL 
SUMTER  COUNTY,  FLORIDA,  SEPTEMBER 
1984, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-02985 


GEOHYDROLOGY  OF  THE  VALLEY  AQUI- 
FER IN  THE  COHOCTON  AREA,  UPPER  CO- 
HOCTON  RIVER,  STEUBEN  COUNTY,  NEW 
YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-02987 


SYNOPSIS  OF  SALTWATER  INTRUSION  IN 
DADE  COUNTY,  FLORIDA,  THROUGH  1984, 

Geological  Survey,  Miami,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-02988 


HAZARDOUS  WASTE  RESEARCH,  PENSACO- 
LA,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-02989 


MAP  SHOWING  OUTCROPS  OF  GRANITIC 
ROCKS,  BASIN  AND  RANGE  PROVINCE, 
NEVADA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-02991 


STREAMFLOW  AND  BASEN  CHARACTERIS- 
TICS AT  SELECTED  SITES  IN  KENTUCKY, 

Geological   Survey,   Louisville,   KY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-02993 


QUANTITATIVE  ANALYSIS  OF  THE  HYDRO- 
THERMAL  SYSTEM  IN  LASSEN  VOLCANIC 
NATIONAL  PARK  AND  LASSEN  KGRA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

M.  L.  Sorey,  and  S.  E.  Ingebritsen. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4278,  1984.  87  p,  17  fig,  4  tab,  21 
ref. 

Descriptors:  'Geothermal  studies,  'Numerical  no- 
deling,  'Thermal  springs,  'Lassen  Volcanic  Na- 
tional Park,  'California,  Groundwater,  Hydrother- 
mal  systems. 

The  conceptual  model  of  the  Lassen  system  is 
termed  a  liquid-dominated  hydrothermal  system 
with  a  parasitic  vapor-dominated  zone.  The  essen- 
tial feature  of  this  model  is  that  steam  and  steam- 
heated  discharge  at  relatively  high  elevations  in 
Lassen  Volcanic  National  Park  (LVNP)  and  liquid 
discharge  with  high  chloride  concentrations  at  rel- 
atively low  elevations  outside  LVNP  are  both  fed 
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by  an  upflow  of  high-enthalpy  two-phase  fluid 
within  the  Park.  Liquid  flows  laterally  away  from 
the  upflow  area  towards  the  areas  of  high-chloride 
discharge,  and  steam  rises  through  a  vapor-domi- 
nated zone  to  feed  the  steam  and  steam-heated 
features.  Numerical  simulations  show  that  several 
conditions  are  necessary  for  the  development  of 
this  type  of  system,  including  (1)  large-scale  topo- 
graphic relief,  (2)  an  initial  period  of  convective 
heating  within  an  upflow  zone  followed  by  some 
change  in  hydrologic  or  geologic  conditions  that 
initiates  drainage  of  liquid  from  portions  of  the 
upflow  zone,  and  (3)  low  permeability  barriers  that 
inhibit  the  movement  of  cold  water  into  the  vapor 
zone.  Simulations  of  thermal  fluid  withdrawal 
south  of  LVNP,  carried  out  in  order  to  determine 
the  effects  of  such  withdrawal  on  portions  of  the 
hydrothermal  system  within  the  Park,  showed  de- 
creases in  pressure  and  liquid  saturation  beneath 
the  vapor  zone  which  result  in  a  temporary  in- 
crease and  subsequent  decrease  in  the  rate  of 
upflow  of  steam.  (USGS) 
W86-02994 


HYDROGEOLOGY  OF  THE  CLAYTON  AQUI- 
FER OF  SOUTHWEST  GEORGIA, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

J.  S.  Clarke,  R.  E.  Faye,  and  R.  Brooks. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  Georgia  State  Hydrologic  Atlas 
13,  1984.  89  p,  30  fig,  5  tab,  37  ref. 

Descriptors:  'Georgia,  'Hydrogeology,  •Ground- 
water, Subsurface  mapping,  Aquifer  characteris- 
tics, Potentiometric  level,  Water-level  fluctuations, 
Chemical  analyses,  Water  use,  Well  drilling, 
Groundwater  divide,  Clayton  aquifer,  Chattahoo- 
chee River,  Flint  River,  Ocmulgee  River,  'Geor- 
gia. 

The  Clayton  aquifer  of  southwest  Georgia  consists 
of  limestone  and  calcareous  sand  of  Paleocene  age 
and  ranges  in  thickness  from  about  10  to  265  feet. 
Estimated  transmissivities  range  from  400  feet 
squared  per  day  in  Dougherty  County  to  11,000 
feet  squared  per  day  in  Randolph  and  Terrell 
Counties.  During  1980,  an  estimated  20  million 
gallons  per  day  was  pumped  from  the  Clayton 
aquifer.  The  greatest  pumpage  was  in  the  Dawson 
and  Albany  areas  where,  by  1981,  water  levels  in 
the  Clayton  aquifer  had  declined  below  predeve- 
lopment  levels  by  as  much  as  150  and  175  feet, 
respectively.  The  rate  of  decline  accelerated  after 
1976,  corresponding  to  a  significant  increase  in 
irrigation  pumping  throughout  the  study  area.  The 
aquifer  is  recharged  by  precipitation  in  the  north- 
east-trending outcrop  belt,  by  leakage  from  the 
underlying  Providence  aquifer  and  overlying 
Wilcox  confining  zone  downdip,  and  through  idle 
multiaquifer  wells.  Declining  water  levels  in  the 
Clayton  aquifer  have  increased  the  potential  for 
leakage  from  the  overlying  and  underlying  units. 
Constituent  concentrations  in  water  from  the  Clay- 
ton aquifer  generally  do  not  exceed  drinking  water 
standards.  Exceptions  are  high  concentrations  of 
iron  in  Randolph  County  and  possibly  high  dis- 
solved constituent  concentrations  in  the  vincinity 
of  the  Gulf  Trough.  (USGS) 
W86-02995 


WATER-LEVEL    HYDROGRAPHS    FOR    OB- 
SERVATION WELLS  IN  VIRGINIA,  1982, 

Geological  Survey,   Richmond,  VA.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86^02996 


DESCRIPTION  AND  SOME  HYDROGEOLO- 
GIC  IMPLICATIONS  OF  CORES  FROM  THE 
RADIOACTIVE  WASTE  MANAGEMENT  COM- 
PLEX, IDAHO, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W86-02999 


GROUND-WATER  DEVELOPMENT  ALTER- 
NATIVES IN  THE  CHIPUXET  GROUND- 
WATER RESERVOIR,  RHODE  ISLAND, 


Geological  Survey,  Providence,  RI.  Water  Re- 
sources Div. 

H.  E.  Johnston,  and  D.  C.  Dickerman. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4254,  1985.  100  p,  24  fig,  16  tab, 
54  ref. 

Descriptors:  'Manganese,  'Nitrates,  'Hydrologic 
models,  Groundwater,  Low  flow,  Groundwater 
recharge,  Induced  recharge,  Glacial  aquifers, 
Groundwater  budget,  Transmissivity,  Well  yield, 
Water  yield,  'Groundwater  quality,  'Rhode 
Island. 

A  glacial  sand  and  gravel  aquifer  in  the  Chipuxet 
River  basin  of  Rhode  Island  forms  a  ground-water 
reservoir  that  could  yield  as  much  as  8.6  million 
gallons  per  day  to  wells;  however,  some  streams 
would  go  dry  for  extended  periods  of  time.  The 
State  Water  Resources  Board  has  tested  five  site 
that  it  proposes  to  develop  for  a  public  supply  of  3 
million  gallons  per  day.  A  digital  model  was  used 
to  determine  how  withdrawal  at  this  rate  from 
alternative  combinations  of  wells  would  affect 
water  levels  and  streamflow.  Results  show  that 
withdrawal  of  3  million  gallons  per  day  would 
have  a  minimal  effect  on  water  levels,  but  that 
withdrawal  at  this  rate  from  some  well  combina- 
tions could  cause  the  Chipuxet  River  to  have  little 
or  no  flow  for  90  consecutive  days  on  the  average 
of  1  year  in  20.  Quality  of  ground  water  is  general- 
ly good,  but  leaching  of  fertilizers  applied  to  crop- 
lands, which  overlie  much  of  the  aquifer,  has 
caused  locally  excessive  concentrations  of  nitrate. 
Induced  infiltration  of  surface  water  through  or- 
ganic sediments  that  line  the  bottoms  of  ponds  and 
streams  also  seems  to  be  the  cause  of  elevated 
concentrations  of  manganese  in  water  from  some 
heavily  pumped  wells.  (USGS) 
W86-03O01 


MAP  SHOWING  OUTCROPS  OF  GRANITIC 
ROCKS,  ASH-FLOW  TUFF,  AND  LAHARIC 
BRECCIA,  BASIN  AND  RANGE  PROVINCE, 
IDAHO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-O3O05 


BOUGUER  GRAVITY  ANOMALY  MAP  OF 
THE  TWENTYNINE  PALMS  MARINE  CORPS 
BASE  AND  VICINITY,  CALIFORNIA, 

Geological  Survey,   Laguna  Niguel,  CA.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-03006 


EFFECT  OF  EUSTATIC  SEA-LEVEL  CHANGES 
ON  SALTWATER-FRESHWATER  RELATIONS 
IN  THE  NORTHERN  ATLANTIC  COASTAL 
PLAIN, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

H.  Meisler,  P.  P.  Leahy,  and  L.  L.  Knobel. 

Available  from  Dist.  Branch,  USGS  604  S.  Pickett 

St.  Alexandria,  VA  22304.  USGS  Water-Supply 

Paper   2255,    1984.   28   p,    17   fig,   2   tab,   44  ref. 

Descriptors:  Brines,  Chlorides,  Coastal  Plains, 
Computer  models,  Continental  Shelf,  Continental 
Slope,  'Geochemistry,  Geohydrology,  'Saline- 
Freshwater  Interfaces,  Saltwater,  Sea  Level,  Sea- 
water,  Simulation,  Transition  Zone,  'Saline  Water 
Instrusion,  'Atlantic  Coastal  Plain,  Delaware 
River  estuary,  New  Jersey,  North  Carolina,  Pleis- 
tocene, Virginia. 

A  finite-difference  computer  model  was  used  to 
analyze  the  effect  of  eustatic  sea-level  changes  on 
the  development  of  the  transition  zone  between 
fresh  ground  water  and  underlying  saltwater  in  the 
northern  Atlantic  Coastal  Plain.  The  model  simu- 
lates, in  cross  section,  the  sedimentary  wedge  from 
the  Delaware  River  estuary  in  New  Jersey  to  the 
Continental  Slope.  Simulated  steady-state  freshwa- 
ter flow  is  separated  from  static  saltwater  by  a 
sharp  interface.  The  model  was  used  to  test  the 
sensitivity  of  the  simulated  interface  position  to 


anisotropy  as  well  as  to  sea-level  elevation.  In- 
creasing anisotropy  causes  the  interface  to  be  shal- 
lower and  extend  farther  offshore.  Lowering  sea 
level  causes  the  interface  to  be  deeper  and  to 
extend  farther  offshore.  Simulations  using  hydrau- 
lic conductivities  based  on  available  data  suggest 
that  the  transition  zone  is  not  in  equilibrium  with 
present  sea  level.  The  position  of  the  transition 
zone  probably  reflects  a  long-term  average  sea 
level  of  between  50  and  100  ft  below  present  sea 
level.  The  cyclic  movement  of  salty  ground  water 
in  response  to  sea-level  fluctuations  during  the 
Quaternary  and  Late  Tertiary  caused  the  saltwater 
to  mix  with  freshwater,  thus  producing  a  broad 
transition  zone.  The  freshwater  is  predominantly 
sodium  bicarbonate  in  character.  The  saltwater, 
from  New  Jersey  to  Virginia,  probably  is  a  sodium 
calcium  chloride  brine.  In  North  Carolina,  it  is 
primarily  seawater.  (USGS) 
W86-03010 


HYDROGEOLOGIC  DATA  RELATED  TO  THE 
POTENTIAL  FOR  STOCK- WATER  DEVELOP- 
MENT ON  FEDERALLY  OWNED  RANGE- 
LAND  NEAR  DILLON,  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03016 


GEOHYDROLOGY  OF  ROCKS  PENETRATED 
BY  TEST  WELL  UE-25PN01,  YUCCA  MOUN- 
TAIN AREA,  NYE  COUNTY,  NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

R.  W.  Craig,  and  J.  H.  Robinson. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4248,  1984.  57  p,  30  fig,  5  tab,  23 
ref. 

Descriptors:  'Groundwater,  'Aquifer  testing, 
'Aquifer  characteristics,  Pumping  tests,  Hydro- 
geology,  Dual  porosity,  Nevada  Test  Site, 
'Nevada,  Nye  County. 

Test  well  UE-25pNol  was  drilled  in  cooperation 
with  the  U.S.  Department  of  Energy  in  the  south- 
western part  of  the  Nevada  Test  Site,  for  investiga- 
tions related  to  the  isolation  of  high-level  nuclear 
wastes.  Rocks  penetrated  in  the  well  are  predomi- 
nantly ash-flow  tuffs  of  Tertiary  age  to  a  depth  of 
1,244  meters  and  dolomite  of  Paleozoic  age  to  a 
total  depth  of  1,805  meters.  Hydraulic  head  is  20 
meters  higher  in  the  Paleozoic  dolomite  than  in 
most  of  the  Tertiary  tuffs;  this  hydraulic-head  dif- 
ference indicates  a  major  hydrologic  barrier  to  the 
downward  movement  of  fluid.  Any  vertical  fluid 
movement  from  the  Tertiary  to  the  Paleozoic  sec- 
tions would  be  small,  as  would  be  movement  from 
the  Paleozoic  rocks  into  the  Tertiary  rocks.  In  the 
Tertiary  section,  an  interval  of  less  than  30  meters 
in  the  upper  Prow  Pass  Member  of  Crater  Flat 
Tuff  has  an  apparent  transmissivity  of  14  meters 
squared  per  day.  In  the  Paleozoic  section,  an  inter- 
val of  less  than  22  meters  has  an  apparent  transmis- 
sivity of  69  meters  squared  per  day.  Compositions 
of  water  from  the  Tertiary  and  Paleozoic  sections 
are  similar  to  regional  waters  from  rocks  of  the 
same  ages.  (USGS) 
W86-03024 


WATER-RESOURCES  APPRAISAL  OF  THE 
UPPER  ARKANSAS  RTVER  BASIN  FROM 
LEADVILLE  TO  PUEBLO,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03025 


COMPILATION  OF  GROUND  WATER  QUAL- 
ITY DATA  IN  PENNSYLVANIA, 

Geological   Survey,  Harrisburg,   PA.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03026 
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POTENTIOMETRIC  SURFACES  ON  LONG 
ISLAND,  NEW  YORK--A  BIBLIOGRAPHY  OF 
MAPS, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03030 


ANNUAL  WATER-RESOURCES  REVIEW, 
WHITE  SANDS  MISSILE  RANGE,  NEW 
MEXICO  1983, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03031 


EFFECTS  OF  ARTIFICIAL  RECHARGE  ON  AN 
ALLUVIAL  AQUIFER,  OGALLALA  FORMA- 
TION, TEXAS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W86-03032 


PRINCIPLE  OF  SUPERPOSITION  AND  ITS 
APPLICATION  LN  GROUND-WATER  HY- 
DRAULICS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

T.  E.  Reilly,  O.  L.  Franke,  and  G.  D.  Bennett. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-459, 
1984.  36  p,  16  fig,  7  ref. 

Descriptors:  'Drawdown,  'Groundwater,  Hydau- 
lics,  Hydrogeology,  'Groundwater  hydraulics, 
Groundwater  movement,  'Superposition. 

The  principle  of  superposition,  a  powerful  methe- 
matical  technique  for  analyzing  certain  types  of 
complex  problems  in  many  areas  of  science  and 
technology,  has  important  application  in  ground- 
water hydraulics  and  modeling  of  ground-water 
systems.  The  principle  of  superposition  states  that 
solutions  to  individual  problems  can  be  added  to- 
gether to  obtain  solutions  to  complex  problems. 
This  principle  applies  to  linear  systems  governed 
by  linear  differential  equations.  This  report  intro- 
duces the  principle  of  superposition  as  it  applies  to 
groundwater  hydrology  and  provides  background 
information,  discussion,  illustrative  problems  with 
solutions,  and  problems  to  be  solved  by  the  reader. 
(USGS) 
W86-03040 


HYDROGEOLOGIC  FRAMEWORK  FOR  THE 
SAND  AQULFER  OF  THE  SOUTHEASTERN 
UNITED  STATES  COASTAL  PLAIN, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 
Div. 

R.  A.  Renken. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4243,  1984.  26  p,  11  fig,  8  pi,  3 
tab,  116  ref. 

Descriptors:  'Coastal  aquifers,  'Sand  aquifers, 
•Areal  hydrogeology,  Geohydrologic  units, 
'Coastal  plains,  'Hydrogeologic  framework,  'Re- 
gional aquifer  system,  South  Carolina,  Georgia, 
Alabama,  Mississippi. 

Tertiary  and  Cretaceous  age  sand  aquifers  of  the 
southeastern  United  States  Coastal  Plain  constitute 
a  distinct  multistate  hydrogeologic  regime  infor- 
mally defined  as  the  southeastern  sand  aquifer. 
Seven  regional  hydrogeologic  units  are  defined; 
four  regional  aquifer  units  and  three  regional  con- 
fining beds.  Sand  aquifers  of  this  system  consist  of 
quartzose,  feldspathic,  and  coarse  to  fine  sand  and 
sandstone  and  minor  limestone;  confining  beds  are 
composed  of  clay,  shale,  chalk,  and  marl.  Three 
hydrogeologic  units  of  Cretaceous  to  Holocene 
age  overlie  the  sand  system:  the  surficial  aquifer, 
upper  confining  unit,  and  Floridan  aquifer  system. 
These  three  units  are  not  part  of  the  southeastern 
sand  aquifer,  but  are  an  integral  element  of  the 
total  hydrogeologic  system,  and  some  act  as  a 
source  of  recharge  to,  or  discharge  from  the  under- 


lying clastic  sediments.  Low-permeability  strata  of 
Paleozoic  to  early  Mesozoic  age  form  the  base  off 
the  total  system.  (USGS) 
W86-03041 


HYDROGEOLOGIC  AND  WATER-QUALITY 
CHARACTERISTICS  OF  PRAIRIE  DU  CHIEN- 
JORDAN,  AQULFER,  SOUTHEAST  MINNESO- 
TA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

J.  F.  Ruhl,  R.  J.  Wolf,  and  D.  G.  Adolphson. 
Available    from   the   OFSS,    USGS,    Box   25425 
Lakewood,  CO  80225.  USGS  Water-Resources  In- 
vestigations Report  83-4045,  1983.  2  p,  15  fig,  2 
tab,  16  ref. 

Descriptors:  'Aquifer  characteristics,  Water  qual- 
ity, 'Underground  waste  disposal,  'Hydrogeology, 
•Groundwater  quality,  Path  of  pollutants,  Water 
pollution  sources,  Hollandale  embayment,  Prairie 
du  Chien- Jordan  aquifer,  'Minnesota. 

The  Prairie  du  Chien-Jordan  aquifer  is  part  of  a 
sequence  of  sedimentary  bedrock  units  in  southeast 
Minnesota.  The  Jordan  Sandstone  is  a  white  to 
yellow,  fine-  to  coarse-grained  sandstone.  The 
Prairie  du  Chien  Group  comprises  two  dolomitic 
formations,  which  are  vuggy  and  fractured  and 
interbedded  with  thin  layers  of  shale.  The  aquifer 
was  deposited  from  Paleozoic  seas  that  occupied 
the  Hollandale  embayment.  The  surface  of  the 
aquifer  dips  toward  the  interior  of  the  embayment 
where  it  is  as  deep  as  750  feet  below  land  surface 
and  as  thick  as  500  feet.  Permeability  is  secondary 
in  the  Prairie  du  Chien  Group  because  of  solution 
cavities  and  fractures  and  is  intergranular  in  the 
Jordan  Sandstone.  Water  in  the  aquifer  is  confined 
and  generally  flows  to  the  north  and  east  into  the 
Minnesota  and  Mississippi  Rivers.  A  ground-water 
divide  separates  part  of  the  flow  southward  into 
Iowa.  This  aquifer  supplies  more  water  than  any 
other  in  the  State.  Quality  of  water  is  generally 
good  throughout  the  aquifer.  Calcium  magnesium 
bicarbonate  type  water  is  most  common.  The  po- 
tential for  contamination  from  surface  sources  is 
low  except  near  the  Mississippi  River  valley, 
where  the  overlying  drift  is  thin.  The  most  serious 
water-quality  problem  is  contamination  by  chemi- 
cal wastes  in  St.  Louis  Park.  (USGS) 
W86-03042 


RECORDS  OF  WELLS,  DRLLLERS*  LOGS, 
WATER-LEVEL  MEASUREMENTS,  AND 
CHEMICAL  ANALYSES  OF  GROUND  WATER 
IN  HARRIS  AND  GALVESTON,  COS.,  TEXAS, 
1975-79, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

K.  W.  Ratzlaff,  C.  W.  Bonnet,  and  L.  S.  Coplin. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,   CO   80225.   Texas  Department  of  Water 
Resources,  Austin,  Report  285,  1984.  219  p,  2  fig,  8 
tab,  3  ref. 

Descriptors:   'Texas,   'Groundwater  data,  'Data 

collections.   Groundwater,    Drillers'   logs,  Water 

levels,  Chemical  analyses,  Water  quality,  Water 
levels. 

Information  on  major  new  water  wells  in  Harris 
and  Galveston  Counties  was  compiled  by  the  U.S. 
Geological  Survey  from  1975  to  1979.  This  report 
presents  the  results  of  the  hydrologic  data  collec- 
tion on  new  large-capacity  and  other  selected 
wells,  including  well  location  and  completion  data, 
drillers'  logs  of  the  strata  penetrated,  water  levels, 
and  chemical  quality  of  the  produced  water.  These 
water-well  data  are  supplementary  to  similar  data 
on  older  wells  in  these  counties  and  descriptive 
evaluations  of  the  ground-water  resources  which 
have  been  published  previously.  (USGS) 
W86-O3045 


GROUND-WATER    LEVELS    IN    WYOMING, 
1974  THROUGH  1983, 

Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 

J.  O.  Ragsdale,  and  C.  B.  Oberender. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 


wood,  CO  80225.  USGS  Open-File  Report  85-403, 
1985,  194  p,  163  fig,  20  tab,  8  ref. 

Descriptors:  'Hydrographs,  'Groundwater,  'Ob- 
servation wells,  Water-level  recorders,  'Ground- 
water data,  Hydrologic  data,  Data  collections, 
•Wyoming. 

Ground-water  levels  are  measured  periodically  in  a 
network  of  about  270  observation  wells  in  Wyo- 
ming, mostly  in  areas  where  ground  water  is  used 
in  large  quantities  for  irrigation  or  municipal  pur- 
poses. The  program  is  conducted  by  the  U.S.  Geo- 
logical Survey  in  cooperation  with  the  Wyoming 
State  engineer  and  the  Wyoming  Department  of 
Economic  Planning  and  Development.  This  report 
contains  hydrographs  for  most  observation  wells 
showing  water-level  fluctuations  from  1974 
through  1983.  Also  included  in  the  report  are  maps 
showing  locations  of  observation  wells  and  tabula- 
tions of  well  depths,  use  of  water,  geologic  source, 
records  available,  and  highest  and  lowest  water 
levels  for  the  period  of  record.  (USGS) 
W86-O3046 


PUBLICATIONS  OF  THE  U.S.  GEOLOGICAL 
SURVEY,  WATER  RESOURCES  DIVISION, 
FOR  PUERTO  RICO  AND  THE  U.S.  VLRGLN 
ISLANDS, 

Geological  Survey,  San  Juan,  PR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  IOC. 
W86-03047 


VALIDITY  OF  DARCVS  LAW  UNDER  TRAN- 
SIENT CONDITIONS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-03049 


MEASUREMENT  OF  GROUND-WATER  VE- 
LOCITY USING  RHODAMINE  WT  DYE  NEAR 
SHEFFIELD,  LLLLNOLS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

G.  Garklavs,  and  L.  G.  Toler. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-856, 
1985.  14  p,  4  fig,  4  tab,  2  ref. 

Descriptors:  'Groundwater  movement,  'Waste 
disposal,  *Tracers,  'Radioactive  waste  disposal, 
•Path  of  pollutants,  'Illinois,  Groundwater  flow, 
Environmental  tracers. 

Ground-water  flow  velocity  was  estimated  in  a 
tract  of  land  adjacent  to  a  low-level  radioactive- 
waste  disposal  site  near  Sheffield,  Illinois,  by  meas- 
uring the  time-of-travel  between  two  wells  spaced 
1 10  feet  apart.  Rhodamine  WT  dye  was  the  princi- 
pal tracer  used  in  the  test.  The  leading  edge  and 
peak  concentrations  of  Rhodamine  WT  were  well 
defined.  A  ground-water  velocity  of  6.9  feet  per 
day  (2,500  feet  per  year)  was  computed  from  the 
arrival  time  of  the  leading  edge  of  the  tracer  cloud. 
(USGS) 
W86-03051 


DATA  COLLECTION  FOR  A  TIME-OF- 
TRAVEL  AND  DISPERSION  STUDY  ON  THE 
COOSA  RIVER  NEAR  CHILDERSBURG,  ALA- 
BAMA, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 
R.  A.  Gardner. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-411, 
1985.  61  p,  5  fig,  2  tab,  3  ref. 

Descriptors:  'Dye  dispersion,  'Flow  rates,  Surface 
water,  'Streamflow,  'Coosa  River,  Childersburg, 
'Alabama,  'Time-of-Travel. 

Approximately  2,300  dye-tracer  samples  were  col- 
lected and  analyzed  during  a  5-day  time-of-travel 
study  on  a  23-mile  reach  of  the  Coosa  River  be- 
tween Logan  Martin  and  Lay  dams  near  Childers- 
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burg,  Alabama,  October  27  to  31,  1984.  Rhoda- 
mine  WT  was  used  as  the  tracer-dye.  Unsteady 
flow  conditions  prevailed  in  the  study  reach.  The 
rate  of  movement  of  the  dye  cloud  between  sam- 
pling cross  sections  ranged  from  0.15  to  1.36  feet 
per  second.  The  average  rate  of  movement  of  the 
dye  cloud  between  the  injection  cross  section  and 
the  downstream  sampling  cross  section  was  0.42 
foot  per  second.  (USGS) 
W86-03052 


DEFINITION  OF  BOUNDARY  AND  INITIAL 
CONDITIONS  IN  THE  ANALYSIS  OF  SATU- 
RATED GROUND-WATER  FLOW  SYSTEMS- 
AN  INTRODUCTION, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

0.  L.  Franke,  T.  E.  Reilly,  and  G.  D.  Bennett. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-458, 
1984.  26  p,  11  fig,  ltab,  Href. 

Descriptors:  Groundwater,  Hydraulics,  'Boundary 
conditions.  Mathematical  analysis,  *Aquifer  sys- 
tems, 'Groundwater  movement,  *Model  studies, 
'Initial  conditions. 

Accurate  definition  of  boundary  and  initial  condi- 
tions is  an  essential  part  of  conceptualizing  and 
modeling  ground-water  flow  systems.  This  report 
explains  the  properties  of  the  seven  most  common 
Ixjundary  conditions  encountered  in  ground-water 
systems  and  discusses  major  aspects  of  their  appli- 
cation. It  also  discusses  the  significance  and  specifi- 
cation of  initial  conditions  and  evaluates  some 
common  errors  in  applying  this  concept  to  ground- 
water system  models.  (USGS) 
W86-03053 


WATER-RESOURCES  MONITORING  IN  THE 
COTTONWOOD  CREEK  AREA,  SHASTA  AND 
rEHAMA  COUNTD2S,  CALD70RNIA,  1982-83, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

9..  P.  Fogelman,  and  K.  P.  Evenson. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4187,  1985.  70  p,  9  fig,  6  tab,  12 
ref. 

Descriptors:  'Groundwater,  Water  quality, 
•Groundwater  levels,  Surface  water,  Dams,  *Sur- 
face-groundwater  relationships,  Tehama  County, 
Shasta  County,  Cottonwood  Creek,  'California, 
'Monitoring. 

The  Cottonwood  Creek  study  area  in  the  Redding 
oasin,  California,  contains  a  network  of  wells  estab- 
lished to  provide  baseline  information  on  ground- 
water levels  and  quality  prior  to  the  completion  of 
two  proposed  dams,  one  on  Cottonwood  Creek 
and  one  on  South  Fork  Cottonwood  Creek.  Analy- 
sis of  monthly  ground-water  levels  from  Septem- 
ber 1982  through  September  1983  shows  lowest 
water  levels  in  autumn  and  highest  in  spring.  The 
ground-water  surface  slopes  east  and  has  a  mound 
»t  Anderson-Cottonwood  Irrigation  District  Canal 
near  the  town  of  Cottonwood.  Future  studies  here 
sould  provide  additional  information  needed  for 
subsequent  modeling  studies.  Data  are  insufficient 
upstream  from  the  damsites,  specifically  in  areas  of 
future  impoundment  where  the  monitoring  net- 
work could  be  expanded.  Comparison  of  ground- 
water quality  samples  collected  from  periods  of 
lowest  and  highest  water  levels  showed  little 
chemical  variation.  Ground  water  is  good  to  excel- 
lent with  respect  to  recommended  drinking-water 
standards.  Ground-water  types  north  of  Cotton- 
wood Creek  are  sodium  magnesium  or  magnesium 
sodium  bicarbonate  and  south  of  Cottonwood 
Creek  are  calcium  magnesium  or  magnesium  calci- 
um bicarbonate.  Surface-water  samples  from  Cot- 
tonwood and  South  Fork  Cottonwood  Creeks  in- 
dicate water  chemically  similar  to  ground  water 
south  of  Cottonwood  Creek.  (USGS) 
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IMPACTS  OF  THE  TAMPA  BYPASS  CANAL 
SYSTEM  ON  THE  AREAL  HYDROLOGY, 
HHLSBOROUGH  COUNTY,  FLORIDA, 


Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4A. 
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PROPOSED  ARTIFICIAL  RECHARGE  STUD- 
HCS  IN  NORTHERN  QATAR, 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

J.  O.  Kimrey. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-343, 
1985.  31  p,  6  fig,  6  ref. 

Descriptors:  'Hydrogeology,  'Groundwater  re- 
charge, 'Geologic  formations,  'Injection,  Desali- 
nation, 'Aquifer  testing,  Water  utilization,  'Water 
management(Applied),  'Qatar,  Rus  Formation, 
Umm  er  Radhuma  Formation,  Doha,  Artificial 
recharge. 

The  aquifer  system  in  northern  Qatar  comprises  a 
water-table  aquifer  in  the  Rus  Formation  which  is 
separated  by  an  aquitard  from  a  partially  confined 
aquifer  in  the  top  of  the  overlying  Umm  er  Rad- 
huma Formation.  These  two  aquifers  are  com- 
posed of  limestone  and  dolomite  of  Eocene  and 
Paleocene  age  and  contain  a  fragile  lens  of  fresh- 
water which  is  heavily  exploited  as  a  source  of 
water  for  agricultural  irrigation.  Net  withdrawals 
are  greatly  in  excess  of  total  recharge,  and  quality 
of  ground  water  is  declining.  Use  of  desalinated 
seawater  for  artificial  recharge  has  been  proposed 
for  the  area.  Artificial  recharge,  on  a  large  scale, 
could  stabilize  the  decline  in  ground-water  quality 
while  allowing  increased  withdrawals  for  irriga- 
tion. The  proposal  appears  technically  feasible.  Re- 
charge should  be  by  injection  to  the  Umm  er 
Radhuma  aquifer  whose  average  transmissivity  is 
about  2,000  meters  squared  per  day  (as  compared 
to  an  average  of  about  200  meters  squared  per  day 
for  the  Rus  aquifer).  Implementation  of  artificial 
recharge  should  be  preceded  by  a  hydrogeologic 
appraisal.  These  studies  should  include  test  drilling, 
conventional  aquifer  tests,  and  recharge-recovery 
tests  at  four  sites  in  northern  Qatar.  (USGS) 
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TEST  WELLS  IN  CENTRAL  WASHINGTON, 
1977-79:  DESCRIPTION  AND  RESULTS, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

W.  E.  Lum,  and  D.  R.  Cline. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4259,  1985.  77  p,  16  fig,  7  tab,  16 
ref. 

Descriptors:  'Aquifer  characteristics,  Basalts,  Ob- 
servation wells,  Water  table,  Deep  wells,  Aquifers, 
Chemical  quality,  'Aquifer  testing,  'Columbia 
River  Basalt  Group,  'Washington. 

During  the  period  October  1977-March  1979,  four 
wells  were  added  to  a  network  of  wells  in  central 
Washington  State  to  provide  information  on  poten- 
tial sources  of  ground-water  supplies  from  aquifers 
in  the  Columbia  River  Basalt  Group  and  supple- 
mental ground-water  data  for  water-management 
purposes  where  they  cannot  be  obtained  by  other 
means.  Two  were  drilled  in  the  Yakima  River 
canyon  between  Ellensburg  and  Yakima~one  to 
602  feet  in  the  Burbank  Creek  valley  and  the  other 
to  1,019  feet  near  the  mouth  of  Umtanum  Creek.  A 
third  well  was  drilled  to  725  feet  in  the  Badger 
Pocket  area  of  the  Ellensburg-Kittitas  valley.  A 
test  well  near  George,  Washington,  was  deepened 
from  975  to  1,610  feet  and  three  piezometers  were 
installed  in  this  interval.  The  Burbank  Creek,  Um- 
tanum Creek,  and  George  test  wells  are  completed 
in  basalts  and  associated  interflow  zones  of  the 
Yakima  Basalt  Subgroup  of  the  Columbia  River 
Basalt  Group.  The  Badger  Pocket  well  penetrated 
more  than  725  feet  of  unconsolidated  materials 
without  reaching  the  basalt.  Specific  capacities  of 
the  Umtanum  Creek  and  George  wells  after  20 
hours  of  pumping  were  190  and  160  to  190  gallons 
per  minute  per  foot  of  drawdown,  respectively. 
Specific  capacity  of  the  Burbank  Creek  well  after 
flowing  for  24  hours  was  32.5  gallons  per  minute 
per  foot  of  drawdown.  The  Badger  Pocket  well 
was  not  tested  for  water  yield.  (USGS) 
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SUMMARY  OF  WATER-RESOURCES  ACTIVI- 
TIES OF  THE  UNITED  STATES  DEPART- 
MENT OF  INTERIOR,  GEOLOGICAL 
SURVEY-FISCAL  YEAR  1984,  SOUTH 
DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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SELECTED  HYDROGEOLOGIC  DATA  FOR 
THE  BIG  MUDDY  CREEK  VALLEY  NEAR 
PLENTYWOOD,  NORTHEASTERN  MON- 
TANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  4B. 
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PLANNING  REPORT  FOR  THE  WESTERN 
GULF  COAST  REGIONAL  AQUIFER  SYSTEM 
ANALYSIS,  GULF  OF  MEXICO  COASTAL 
PLAIN,  UNITED  STATES, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

H.  F.  Grubb. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4219,  1984.  30  p,  4  tab,  53  ref. 

Descriptors:  'Project  planning,  'Scheduling,  'Aq- 
uifer systems,  'Coastal  aquifers,  'Computer 
models,  Geohydrologic  units,  Water  quality,  Re- 
gional aquifer-system,  'Gulf  Coastal  Plain,  Ala- 
bama, Arkansas,  Kentucky,  Louisiana,  Mississippi, 
Missouri,  Tennessee,  Texas. 

Large  quantities  of  water  for  municipal,  industrial 
and  agriculture  use  are  supplied  from  the  aquifers 
in  Tertiary  and  younger  sediments  over  an  area  of 
about  225,000  square  miles  in  the  coastal  plain  of 
Alabama,  Arkansas,  Florida,  Illinois,  Kentucky, 
Louisiana,  Mississippi,  Missouri,  Tennessee,  and 
Texas.  Three  regional  aquifer  systems,  the  Missis- 
sippi Embayment  aquifer  system,  the  Coastal  Low- 
lands aquifer  system,  and  the  Texas  Coastal  Up- 
lands aquifer  system  have  been  developed  to  vary- 
ing degrees  throughout  the  area.  A  variety  of 
problems  have  resulted  from  development  such  as 
movement  of  the  saline-freshwater  interface  into 
parts  of  aquifers  that  were  previously  fresh,  lower- 
ing of  the  potentiometric  surface  with  resulting 
increases  in  pumping  lift,  and  land-surface  subsid- 
ence due  to  the  compaction  of  clays  within  the 
aquifer.  Increased  demand  for  ground  water  is 
anticipated  to  meet  the  needs  of  urban  growth, 
expanded  energy  development,  and  growth  of  irri- 
gated agriculture.  The  objectives,  plan  and  organi- 
zation of  study  of  these  problems  are  described  in 
this  report  and  the  major  tasks  to  be  undertaken 
are  outlined.  (USGS) 
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GROUND-WATER  RESOURCES  OF  BOTTIN- 
EAU AND  ROLETTE  COUNTIES,  NORTH 
DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

P.  G.  Randich,  and  R.  L.  Kuzniar. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  North  Dakota  State  Water  Com- 
mission County  Ground- Water  Studies  35,  North 
Dakota  Geological  Survey  Bulletin  78,  1984.  41  p, 
14  fig,  5  tab,  52  ref. 

Descriptors:  'Groundwater,  'Aquifers,  Transmis- 
sivity, Recharge,  Water  use,  'Chemical  properties, 
Potential  yield,  Storage,  Bottineau  County,  Rolette 
County,  'North  Dakota. 

Large  quantities  of  water  can  be  obtained  from 
glacial-drift  aquifers  in  Bottineau  and  Rolette 
Counties.  These  aquifers  underlie  about  317  square 
miles  and  contain  approximately  762,000  acre-feet 
of  available  ground  water.  Potential  well  yields 
range  from  less  than  50  to  1 ,000  gallons  per  minute. 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 


The  water  generally  is  a  mixed  type.  The  dominant 
cations  are  calcium  and  sodium  and  the  dominant 
anions  are  bicarbonate  and  sulfate.  The  Hell  Creek 
and  Fox  Hills  aquifers,  which  consist  of  very  fine 
to  medium-grained  sanstone  beds  are  the  major 
bedrock  aquifers.  Wells  developed  in  these  aquifers 
generally  yield  less  than  50  gallons  per  minute.  The 
water  is  a  sodium  chloride  or  sodium  sulfate  type 
and  generally  contains  more  dissolved  solids  than 
water  from  glacial-drift  aquifers.  The  population  of 
Bottineau  and  Rolette  Counties  depends  on  ground 
water  as  a  source  of  water  supply.  (USGS) 
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GROUND-WATER  RESOURCES  OF  THE  MAT- 
TAPOISETT  RIVER  VALLEY,  PLYMOUTH 
COUNTY,  MASSACHUSETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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GROUND-WATER  QUALITY  APPRAISAL  OF 
SURFICIAL  SAND-PLAIN  AQUIFERS  IN  HUB- 
BARD, MORRISON,  OTTER  TAIL,  AND 
WADENA  COUNTDXS,  MINNESOTA, 

Geological   Survey,   Grand   Rapids,   MN.   Water 
Resources  Div. 
C.  F.  Myette. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4080,  1984.  49  p,  22  fig,  9  tab,  27 
ref. 

Descriptors:  'Groundwater  appraisal,  *Water 
quality,  Sand  aquifers,  Statistical  analysis,  Solute 
transport,  Hubbard  County,  Morrison  County, 
Otter  Tail  County,  Wadena  County,  Staples,  *Min- 
nesota,  Pollutant  identification. 

Water  samples  were  collected  periodically  from 
124  wells  completed  in  sand-plain  aquifers  in  Hub- 
bard, Morrison,  Otter  Tail,  and  Wadena  Counties, 
Minnesota,  during  a  3-year  study  that  began  in 
October  1979.  The  study  determined  baseline 
groundwater  quality,  provided  data  for  evaluation 
of  trends,  and  investigated  seasonal  variations  in 
concentration  of  selected  chemical  constituents. 
The  ground  water  is  predominately  a  calcium  bi- 
carbonate type  with  low  to  moderate  concentra- 
tions of  dissolved  solids  (77  to  710  milligrams  per 
liter),  and  is  chemically  suitable  for  most  uses.  In 
local  areas,  concentrations  of  nitrogen,  iron,  and 
manganese  exceed  limits  recommended  by  the 
Minnesota  Pollution  Control  Agency  for  drinking 
water.  Comparison  to  historical  data  indicates  a 
trend  towards  local  degradation  of  ground-water 
quality,  which  is  attributed  to  the  accumulation  of 
nitrogen  within  and  immediately  downgradient 
from  several  major  agricultural  areas.  Seasonal  and 
annual  variations  in  concentrations  of  some  chemi- 
cal constituents  are  related  to  ground-water-level 
fluctuations  caused  by  recharge.  At  the  Staples 
Irrigation  Center  near  Staples,  Minnesota,  concen- 
trations of  nigrogen,  chloride,  and  iron  differ  sig- 
nificantly with  depth,  which  suggests  local  chemi- 
cal stratification  within  the  aquifer  at  least  several 
hundred  feet  downgradient  from  the  Center.  The 
stratification  exists  throughout  annual  cycles,  and 
is  most  pronounced  during  periods  of  little  re- 
charge (winter  months).  (USGS) 
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APPARENT  WATER  RESISTIVITY,  POROSI- 
TY, AND  WATER  TEMPERATURE  OF  THE 
MADISON  LIMESTONE  AND  UNDERLYING 
ROCKS  IN  PARTS  OF  MONTANA,  NEBRAS- 
KA, NORTH  DAKOTA,  SOUTH  DAKOTA,  AND 
WYOMING, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
L.  M.  MacCary. 

Available  from  Distribution  Branch,  USGS,  604  S. 
Pickett  St.,  Alexandria,  VA  22304.  USGS  Profes- 
sional Paper  1273-D,  1984.  14  p,  25  fig,  1  tab,  13 
ref. 

Descriptors:  Energy,  Fuels,  'Water  quality,  'Po- 
rosity, Geothermal  studies.  Groundwater  utiliza- 
tion, Permeability,  'Saline  water  -  freshwater  inter- 


faces, Montana,  Nebraska,  North  Dakota,  Wyo- 
ming, 'Apparent  water  resistivity,  Porosity  logs, 
Resistivity  logs,  'Thermal  gradient,  'Northern 
Great  Plains. 

The  need  for  large  quantities  of  energy  has  created 
interest  in  the  Fort  Union  coal  region  of  the 
Northern  Great  Plains.  Extensive  development  of 
this  coal  will  place  an  intense  demand  on  the 
region's  limited  water  resources.  Water  from  Pale- 
ozoic rocks  might  supply,  at  least  temporarily,  a 
significant  part  of  the  required  water.  The  quality 
of  water  in  the  Paleozoic  rocks  was  estimated  by 
an  apparent  water  resistivity  (Rwa)  calculation 
using  resistivity  and  porosity  curves  recorded  on 
geophysical  logs.  Rwa  is  used  to  determine  the 
areal  distribution  of  fresh  and  salty  water  and  the 
probable  direction  of  water  movement.  The  largest 
Rwa  occurs  in  the  recharge  areas  and  the  smallest 
occurs  in  the  areas  of  dense  brine  in  the  Williston 
basin.  The  brine  areas  are  not  in  the  deepest  part  of 
the  basn,  but  are  shifted  to  the  east  and  south 
owing  to  the  hydrodynamic  effects  of  less  salty 
water  moving  around  the  brine.  The  coolest 
ground-water  temperatures  occur  in  the  recharge 
areas  and  the  hottest  temperatures  are  in  the  deep 
basins.  Thermal  gradients,  determined  from  well 
temperatures,  indicate  how  the  rocks  function  as 
either  insulators  or  conductors  of  heat.  (USGS) 
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GEOHYDROLOGIC   SECTIONS,   NORTHERN 
LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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HYDROGEOLOGIC  APPRAISAL  OF  FTVE  SE- 
LECTED AQUIFERS  IN  ERIE  COUNTY,  NEW 
YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

T.  S.  Miller,  and  W.  W.  Staubitz. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4334,  1985.  89  p,  26  fig,  10  tab, 
22  ref. 

Descriptors:  'Glacial  aquifers,  'Water  quality, 
•Groundwater  movement,  Well  data,  'New  York, 
Erie  County,  Onondaga  Limestone,  Landfills,  Car- 
bonate aquifer. 

Hydrogeologic  conditions  and  water  quality  at 
four  stratified-drift  aquifers  and  a  bedrock  (Onon- 
daga Limestone)  aquifer  were  investigated  by  the 
U.S.  Geological  Survey  in  cooperation  with  the 
Erie  County  Department  of  Environment  and 
Planning.  The  Clarence-Lancaster-Newstead  area 
includes  two  aquifers—one  is  a  complex  of  mor- 
ainal,  beach,  and  outwash  sand  and  gravel;  the 
second  is  the  underlying  production  aquifer  in 
Onondage  Limestone.  Most  wells  tap  the  limestone 
aquifer.  Water  quality  is  suitable  for  most  uses  in 
both  aquifers  except  for  road-salt  contamination  at 
shallow  wells  near  the  New  York  State  Thruway. 
A  landfill  on  the  aquifer  has  affected  the  water 
quality  in  some  areas  along  its  perimeter.  The 
Sardinia  and  Springville  areas  each  include  an  aq- 
uifer consisting  of  surficial  outwash  sand  and 
gravel  ranging  in  thickness  from  less  than  10  feet 
to  95  feet.  Several  deeper  water-bearing  zones 
occur  within  till  and  lacustrine  deposits  400  to  600 
feet  thick  in  the  valleys.  Ground  water  moves  from 
the  north  and  from  the  aquifer's  edges  to  the  center 
of  the  valley  and  discharges  into  the  main  streams 
in  the  middle  of  the  valley  and  to  springs  along  the 
southern  edge  of  the  aquifers.  Water  quality  is 
generally  suitable  for  most  uses.  A  landfill  adjacent 
to  the  Sardinia  aquifer  has  not  significantly  affect- 
ed the  aquifer.  The  Alden  area  includes  an  aquifer 
that  consists  of  two  sand  and  gravel  zones  separat- 
ed by  10  to  20  feet  of  clay  or  till.  The  more 
productive  lower  zone  has  mineralized  water  de- 
rived from  underlying  shale.  (USGS) 
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ALTITUDE  OF  WATER  TABLE,  SURFICIAL 
AQUIFER,  PALM  BEACH  COUNTY,  FLORI- 
DA, APRIL  24-26, 1984, 


Geological  Survey,  Miami,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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GRAVITY  SURVEY  AND  DEPTH  TO  BED- 
ROCK IN  CARSON  VALLEY,  NEVADA-CALI- 
FORNIA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8E. 
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GEOHYDROLOGY  OF  THE  AQUIFER  IN  THE 
SANTA  FE  GROUP,  NORTHERN  WEST  MESA 
OF  THE  MESILLA  BASIN  NEAR  LAS 
CRUCES,  NEW  MEXICO, 

Geological  Survey,  Las  Cruces,  NM.  Water  Re- 
sources Div. 

R.  G.  Myers,  and  B.  R.  Orr. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4190,  1985.  37  p,  13  fig,  6  tab,  20 
ref. 

Descriptors:  'Groundwater,  'Alluvial  aquifers, 
•Groundwater  movement,  Water  quality,  Drilling, 
Well  logs,  'New  Mexico,  Dona  Ajaa  County,  Las 
Cruces,  Mesilla  Basin,  West  Mesa. 

Because  of  the  heterogeneity  of  the  Santa  Fe 
Group,  New  Mexico,  the  hydrologic  characteris- 
tics of  the  aquifer  vary  substantially  from  place  to 
place.  Hydraulic  conductivities  of  12  and  30  feet 
per  day  were  estimated  from  aquifer  tests  for  two 
wells  in  the  eastern  one-half  of  the  study  area.  Well 
yields  in  the  western  one-half  of  the  study  area 
generally  are  less  than  5  gallons  per  minute.  Some 
of  the  well  yields  in  the  eastern  one-half  of  the 
study  area  are  greater  than  1,000  gallons  per 
minute.  Ground  water  flows  southeastward  across 
the  western  one-half  of  the  study  area  at  a  gradient 
of  about  50  feet  per  mile.  Across  the  eastern  one- 
half  of  the  study  area,  ground  water  flows  south- 
eastward at  a  gradient  of  less  than  5  feet  per  mile. 
Dissolved-solids  concentrations  in  groundwater 
range  from  906  to  1,470  milligrams  per  liter  in  the 
western  one-half  of  the  study  area  and  from  378  to 
556  milligrams  per  liter  in  the  eastern  one-half. 
(USGS) 
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TEST  WELLS  T27  AND  T28  WHITE  SANDS 
MISSDLE  RANGE,  DONA  ANA  COUNTY,  NEW 
MEXICO, 

Geological  Survey,  Las  Cruces,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
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TEST  WELLS  T23,  T29,  AND  T30,  WHITE 
SANDS  MISSILE  RANGE  AND  FORT  BLISS 
MILITARY  RESERVATION,  DONA  ANA 
COUNTY,  NM, 

Geological  Survey,  Las  Cruces,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W86-03090 


HYDROLOGIC  DATA  FOR  LEVIATHAN 
MINE  AND  VICINITY,  ALPINE  COUNTY, 
CALDTORNIA,  1981-83, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03091 


DISTRIBUTION  OF  POLYCHLORDMATED  BI- 
PHENYLS  IN  THE  HOUSATONIC  RIVER  AND 
ADJACENT  AQUIFER,  MASSACHUSETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03093 
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WATER  CYCLE— Field  2 
Groundwater — Group  2F 


GROUNDWATER  LEVELS  IN  NEBRASKA, 
1983, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

M.  S.  Johnson,  and  D.  T.  Pederson. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  The  University  of  Nebraska- 
Lincoln,  Conservation  and  Survey  Division,  Ne- 
braska Water  Survey  Paper  Number  57,  1984.  67  p, 
22  fig,  12  tab,  30  ref. 

Descriptors:  Groundwater,  'Hydrographs,  Water 
table,  'Observation  wells,  'Water-level  fluctua- 
tions. 

Summaries  are  presented  of  ground-water  level 
changes  in  Nebraska  for  the  year  1983,  both  state- 
wide and  for  major  areas  where  there  were  signifi- 
cant changes  from  estimated  predevelopment 
water  levels.  The  amounts  of  change  from  prede- 
velopment levels  are  shown  on  maps,  and  hydro- 
graphs  are  used  to  show  trends  in  water-level 
changes.  Also  described  are  availability  of  data  on 
water  levels,  changes  in  the  water-level  measure- 
ment program  during  the  year,  and  the  two  major 
causes  of  water-level  change-recharge  from  pre- 
cipitation and  withdrawal  of  ground  water. 
(USGS) 
W86-03094 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORJDAN  AQUIFER  IN  THE  ST. 
JOHNS  RIVER  WATER  MANAGEMENT  DIS- 
TRICT AND  VICINITY,  FLORIDA,  MAY  1985, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03095 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  D*  THE  ST. 
JOHNS  RIVER  WATER  MANAGEMENT  DIS- 
TRICT AND  VICINITY,  FLORIDA,  SEPTEM- 
BER 1984, 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03096 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  SYSTEM  IN 
THE  ST.  JOHNS  RIVER  WATER  MANAGE- 
MENT DISTRICT  AND  VICINITY,  FLORIDA, 
MAY  1984, 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03097 


TEST  WELL  DO-CE  88  AT  CAMBRIDGE,  DOR- 
CHESTER COUNTY,  MARYLAND, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-03098 


PROPOSED  10- YEAR  PLAN  FOR  CONTINU- 
ATION OF  HYDROLOGIC  STUDDZS  OF  THE 
EDWARDS  AQUD7ER,  SAN  ANTONIO  AREA, 
TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

L.  F.  Land. 

Avilable  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-817, 
1984.  26  p,  8  fig,  1  tab,  20  ref. 

Descriptors:  Hydrology,  Recharge,  Withdrawal, 
Water  level,  Water  quality,  'Hydrogeology,  Geo- 
hydrology,  Aquifers,  'Texas,  'Groundwater 
levels,  Water  balance,  'Edwards  aquifer. 

The  importance  of  the  Edwards  aquifer  as  a  fresh- 
water resource  and  its  susceptibility  to  being  con- 
taminated, being  over  utilized,  or  both  resulted  in 
the  development  of  a  proposed  10-year  plan  to 
monitor  and  study  its  hydrology.  The  plan  pro- 
poses adjustments  to  the  current  monitoring  activi- 


ties of  computing  and  measuring  recharge,  dis- 
charge, withdrawals,  water  levels,  and  water  qual- 
ity. To  conduct  the  needed  special  studies,  the  plan 
recognizes  the  need  for  the  construction  and  drill- 
ing of  many  new  wells  at  specific  locations  and  to 
selected  depths.  Many  of  the  wells  will  be  in 
clusters  so  that  data  can  be  obtained  on  a  strati- 
graphic  basis.  Some  of  the  topics  identified  for 
special  study  include:  (1)  The  potential  of  saline 
water  entering  the  freshwater  zone  from  the  down- 
dip  boundary;  (2)  the  possibility  of  water  leaking 
into  the  aquifer  from  an  overlying  aquifer;  (3)  the 
effects  of  urbanization  on  ground-water  quality  in 
local  areas;  (4)  the  movement  and  dissipation  of  a 
recharge  water  plume;  (5)  the  influx  of  water  from 
the  Glen  Rose  Formation;  (6)  the  effects  of  the 
fault  barriers,  regional  dense  bed,  and  irregular 
geologic  framework  on  ground-water  flow  pat- 
terns; (7)  natural  recharge-discharge  relationships; 
(8)  the  aquifer  stage-storage  relationship;  (9)  natu- 
ral water-quality  evolution;  and  (10)  a  refinement 
of  the  hydrogeologic  framework  in  a  local  area. 
(USGS) 
W86-03104 


GENERALIZED      POTENTIOMETRIC      SUR- 
FACE OF  THE  EVANGELINE  AND  EQUIVA- 
LENT AQUIFERS  IN  LOUISIANA,  1980, 
Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03107 


DEVELOPMENT  OF  A  TWO-DIMENSIONAL 
DIGITAL  MODEL  FOR  THE  ANALYSIS  OF 
THE  GROUND-WATER  FLOW  SYSTEM  IN 
THE  SAN  ANTONIO  CREEK  VALLEY,  SANTA 
BARBARA  COUNTY,  CALIFORNIA, 
Geological  Survey,  Laguna  Niguel,  CA.  Water 
Resources  Div. 
P.  Martin. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4340,  1985.  68  p,  17  fig,  9  tab,  14 
ref. 

Descriptors:  'Mathematical  model,  'Finite  differ- 
ence method,  Groundwater  basins,  Groundwater 
budget,  Least-squares  method,  San  Antonio  Creek 
valley,  'California,  Santa  Barbara  County,  Barka 
Slough. 

A  two-dimensional  finite-difference  model  was 
used  to  simulate  ground-water  flow  conditions  in 
San  Antonio  Creek  valley.  The  model  was  cali- 
brated to  simulate  steady-state  conditions  as  ap- 
proximated by  ground- water  conditions  in  1943 
and  transient  conditions  during  the  period  1944-77. 
The  transmissivity  of  the  aquifer  and  the  vertical 
hydraulic  conductivity  of  the  confining  bed  under- 
lying Barka  Slough  at  the  western  edge  of  the 
basin  were  calibrated  during  the  steady-stage  simu- 
lation. Calibrated  transmissivity  values  ranged 
from  more  than  20,000  feet  squared  per  day  along 
the  axis  of  the  valley  to  less  than  100  feet  squared 
per  day  along  the  perimeter.  Net  flux  values  (the 
difference  between  recharge  and  net  discharge) 
along  the  San  Antonio  Creek  channel  were  deter- 
mined during  the  transient-state  simulation  by  a 
least-squares  calibration  technique.  Results  of  the 
calibration  indicated  that  the  net  flux  out  of  the 
system  along  the  stream  channel  increased  by 
about  4,030  acre-feet  per  year  from  1943  to  1977. 
The  model  simulated  that  about  70  percent  of  the 
increase  in  net  flux  was  derived  from  the  reduction 
in  ground-water  discharge  to  Barka  Slough  and 
about  30  percent  from  water  coming  out  of  stor- 
age. (USGS) 
W86-03108 


HYDROGEOLOGIC  DATA  FROM  THE  U.S. 
GEOLOGICAL  SURVEY  TEST  WELLS  NEAR 
WAYCROSS,  WARE  COUNTY,  GEORGIA, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

S.  E.  Matthews,  and  R.  E.  Krause. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4204,  1984.  29  p,  10  fig,  7  tab,  25 
ref. 


Descriptors:  'Groundwater,  'Carbonate  aquifer, 
Hydrogeology,  Water  quality,  Groundwater  geol- 
ogy, 'Tertiary  limestone  aquifer,  'Georgia. 

Two  wells  were  constructed  near  Waycross,  Ware 
County,  Georgia,  from  July  1980  to  May  1981  to 
collect  stratigraphic,  structural,  geophysical,  hy- 
drologic,  hydraulic,  and  geochemical  information 
for  the  U.S.  Geological  Survey  Tertiary  Limestone 
Regional  Aquifer-System  Analysis.  Data  collection 
included  geologic  sampling  and  coring,  borehole 
geophysical  logging,  packer  testing,  water-level 
measuring,  water-quality  sampling,  and  aquifer 
testing.  In  the  study  area,  the  Tertiary  limestone 
aquifer  system  is  about  1,300  feet  thick  and  is 
confined  and  overlain  by  about  610  feet  of  clastic 
sediments.  The  aquifer  system  consists  of  lime- 
stone, dolomite,  and  minor  evaporites  and  has  high 
porosity  and  permeability.  A  4-day  continuous  dis- 
charge aquifer  test  was  conducted,  from  which  a 
transmissivity  of  about  1  million  feet  squared  per 
day  and  a  storage  coefficient  of  0.0001  were  calcu- 
lated. Water  from  the  upper  part  of  the  aquifer  is 
of  a  calcium  bicarbonate  type.  The  deeper  highly 
mineralized  zone  produces  a  sodium  bicarbonate 
type  water  in  which  concentrations  of  magnesium, 
sulfate,  chloride,  sodium,  and  some  trace  metals 
increase  with  depth.  (USGS) 
W86-03113 


EFFECTS  OF  HYDRAULIC  BOREHOLE 
MINING  ON  GROUND  WATER  AT  A  TEST 
SITE  IN  NORTHEAST  ST.  JOHNS  COUNTY, 
FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W86-03116 


GLACIAL  AQUIFERS  SYSTEMS  IN  THE 
NORTHEASTERN  UNITED  STATES-A  STUDY 
PLAN, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

F.  P.  Lyford,  J.  E.  Dysart,  A.  D.  Randall,  and  A. 
L.  Kontis. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  83-928, 
1984.  33  p,  6  ref,  4  tab,  57  ref. 

Descriptors:  'Alluvial  aquifers,  'Aquifer  charac- 
teristics, Aquifer  systems,  'Glacial  aquifers,  Gla- 
cial drift,  Regional  analysis,  'Northeast  US,  Re- 
gional aquifer-system  analysis,  Northeast  US  Gla- 
cial Aquifers. 

The  U.S.  Geological  Survey  project  designed  to 
study  the  availability  and  quality  of  water  in  gla- 
cial aquifers  in  the  States  of  Maine,  New  Hamp- 
shire, Vermont,  Massachusetts,  Rhode  Island,  Con- 
necticut, New  York,  New  Jersey,  Pennsylvania, 
and  Ohio  is  scheduled  for  completion  in  1986.  It 
will  focus  on  general  principles  that  define  aquifer 
geometry,  hydraulic  properties  of  sediments,  re- 
charge, discharge,  physical-chemical  properties  of 
water,  rock  and  water-rock  interactions,  and  mech- 
anisms for  mixing  of  water  from  multiple  sources. 
Planned  project  activities  include  compilation  and 
analysis  of  available  data  for  a  regionwide  analysis 
of  glacial-aquifer  systems,  studies  of  selected 
system  components  such  as  recharge  and  chemical 
processes,  classification  of  aquifers  with  regard  to 
water-supply  potential,  and  construction  of  gener- 
alized ground-water  models  to  predict  responses  of 
types  of  aquifer  systems  to  pumping  and  climatic 
stress.  This  report  describes  the  general  character- 
istics of  glacial  aquifer  systems  in  the  Northeastern 
United  States  and  of  planned  work  elements  of  the 
study.  (USGS) 
W86-03117 


IMPACT  OF  DEVELOPMENT  ON  AVAIL- 
ABILITY AND  QUALITY  OF  GROUND 
WATER  IN  EASTERN  NASSAU  COUNTY, 
FLORIDA,  AND  SOUTHEASTERN  CAMDEN 
COUNTY,  GEORGIA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
D.  P.  Brown. 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 


Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4190,  1984.  113  p,  24  fig,  19  tab, 
96  ref. 

Descriptors:  'Aquifer  characteristics,  "Artesian 
wells,  'Carbonate  rocks,  'Confined  aquifers,  Un- 
confined  aquifers,  Connate  water,  Groundwater 
movement,  'Potentiometric  level,  Saline-freshwa- 
ter interfaces.  Saline-water  intrusion,  Floridan  aq- 
uifer, Surficial  aquifer,  'Florida,  'Georgia,  Fer- 
nandina  Beach. 

The  primary  sources  of  water  in  the  area  are  from 
the  surficial  and  Floridan  aquifers.  The  surficial 
aquifer,  consisting  of  thin  permeable  zones  of  sand, 
shell,  and  limestone,  provides  limited  water  sup- 
plies (10-50  gallons  per  minute).  Its  estimated  trans- 
missivity  ranges  from  less  than  100  to  10,000  feet 
squared  per  day.  Its  water  is  generally  of  accepta- 
ble quality  for  most  uses,  except  near  the  coast. 
The  Floridan  aquifer  consists  of  three  zones  of 
permeable  limestone  and  dolomite  separated  by 
semiconfining  beds  of  hard,  massive  dolomite  and 
limestone,  all  of  which  are  confined  by  leaky  con- 
fining beds.  The  upper  and  middle  zones,  about 
530-1,000  feet  and  1,200-1,700  feet  below  land  sur- 
face, respectively,  have  transmissivities  ranging 
from  20,000-50,000  and  40,000-60,000  feet  squared 
per  day,  respectively.  The  lower  zone,  about  2,000- 
2,100  feet  below  land  surface  contains  very  saline 
water.  Water  in  the  upper  zone  contains  chloride 
concentrations  generally  ranging  from  20-40  milli- 
grams per  liter.  In  Fernandina  Beach,  water  from  a 
few  wells  tapping  this  zone  has  relatively  high 
chloride  concentrations  (190  milligrams  per  liter), 
probably  due  to  upward  migration  of  saline  water 
from  deeper  zones  through  uncased  or  improperly- 
plugged  well  bores  and  not  by  lateral  intrusion. 
(USGS) 
W86-03119 


LINEAR    FEATURES    DETERMINED    FROM 
LANDSAT  IMAGERY  IN  WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03120 


GEOHYDROLOGY  OF  TEST  WELL  USW-H1, 
YUCCA  MOUNTAIN,  NYE  COUNTY, 
NEVADA 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

F.  E  Rush,  W.  Thordarson,  and  D.  G.  Pyles. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4032,  1984.  56  p,  21  fig,  15  tab,  25 
ref. 

Descriptors:  'Aquifer  tests,  'Hydraulic  conductiv- 
ity, 'Transmissivity,  'Geophysical  logging, 
•Chemical  analysis,  'Nevada,  Crater  Flat  Tuft, 
Yucca  Mountain,  Nevada  Test  Site,  Nye  County. 

Well  USW-H1  is  one  of  several  wells  drilled  in 
cooperation  with  the  U.S.  Department  of  Energy 
near  the  southwestern  part  of  the  Nevada  Test  Site 
for  hydraulic  testing,  hydrologic  monitoring,  and 
geophysical  logging.  The  rocks  penetrated  by  the 
well  to  a  total  depth  of  1,829  meters  were  volcanic 
tuffs  of  Tertiary  age.  The  most  transmissive  zone 
in  this  well  is  in  the  Prow  Pass  Member  of  the 
Crater  Flat  Tuff  that  was  penetrated  at  a  depth 
from  572  to  653  meters;  transmissivity  is  about  150 
meters  squared  per  day.  The  remainder  of  the 
rocks  penetrated  between  depths  of  653  to  1,829 
meters  have  a  transmissivity  of  about  1  meter 
squared  per  day,  and  are  predominantly  in  the 
Bullfrog  Member  of  the  Crater  Flat  Tuff  in  the 
depths  from  736  to  741  meters.  The  water  is  a 
sodium  bicarbonate  type  that  is  typical  of  tuffa- 
ceous  rocks  in  this  area.  The  water  has  an  apparent 
age  of  12,000  to  13,000  years.  (USGS) 
W86-03121 


POTENTIAL  GROUND-WATER  LEVEL 
CHANGES  IN  THE  MISSISSIPPI  RIVER  AL- 
LUVIAL AQUD7ER  IN  RESPONSE  TO  PRO- 
POSED NAVIGATION  IMPROVEMENTS  ON 
THE  YAZOO  RIVER  IN  MISSISSIPPI 


Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

A.  G.  Lamonds,  and  J.  M.  Kernodle. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  84-4039,  1984.  65  p,  39  fig,  1  tab,  21 
ref. 

Descriptors:  'Environmental  effects,  'Inland  wa- 
terways, 'Groundwater,  Aquifers,  Hydrographs, 
'Mississippi,  'Yazoo  navigation  study,  Yazoo 
River,  Mississippi  River  alluvial  aquifer,  Aquifers. 

A  proposed  navigation  project  on  the  Yazoo  River 
between  Vicksburg  and  Greenwood,  Mississippi, 
will  increase  minimum  river  stages  by  more  than 
19  feet  at  the  site  of  the  proposed  lock  and  dam 
near  Vicksburg,  and  will  decrease  minimum  river 
stages  by  2  to  7  feet  in  much  of  the  upper  reach  of 
the  river.  Water-level  data  for  65  observation  wells 
in  the  alluvial  aquifer  in  the  vicinity  of  the  pro- 
posed project  indicate  that  post-project  minimum 
ground-water  levels  in  wells  very  near  the  river 
will  range  from  more  than  19  feet  higher  than  pre- 
project  minimum  levels  near  Vicksburg  to  about  7 
feet  lower  than  pre-project  levels  at  Greenwood. 
Post-project  ground-water  levels  will  generally  be 
between  15  and  25  feet  below  land  surface  during 
the  dry  season  but  will  be  at  or  near  land  surface 
during  the  wet  season.  The  change  in  ground- 
water levels  will  decrease  with  distance  from  the 
river  but  may  extend  as  far  as  the  Bluff  Hills  to  the 
east  and  the  auxiliary  channel  or  other  major  drain- 
age features  to  the  west.  In  the  upper  reach  of  the 
river  the  decrease  in  ground-water  levels  may 
extend  beyond  the  auxiliary  channel  to  the  areas  of 
large  ground-water  withdrawals  several  miles  to 
the  west  of  the  river.  (USGS) 
W86-03122 


HYDROLOGY  OF  THE  OGALLALA  AQUIFER 
IN       FORD       COUNTY,       SOUTHWESTERN 

KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

J.  M.  Spinazola,  and  M.  T.  Dealy. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4226,  1983.  58  p,  14  fig,  5  tab,  33 
ref. 

Descriptors:  'Groundwater  depletion,  'Irrigation 
requirements,  Estimating,  'Water  quality,  'Aquifer 
management,  Ford  County,  Arkansas  River, 
Crooked  Creek-Fowler  fault,  'Ogallala  aquifer, 
'Kansas,  'Withdrawal,  Groundwater. 

The  rapid  increase  of  ground-water  withdrawal 
has  caused  concern  over  the  future  use  of  the 
Ogallala  aquifer,  the  principal  source  of  water  in 
Ford  County,  in  southwestern  Kansas.  Saturated 
portions  of  deposits  of  Tertiary  and  Quaternary 
age-excluding  the  Arkansas  River  alluvium-form 
the  Ogallala  aquifer.  Saturated  thickness  of  the 
Ogallala  ranged  from  0  to  about  350  feet  on  the 
downthrown  side  of  the  Crooked  Creek-Fowler 
fault  and  from  0  to  about  120  feet  on  the  upthrown 
side.  Ground-water  withdrawal  was  calculated  by 
two  methods.  The  time-discharge  method  comput- 
ed withdrawal  of  about  81,000  acre-feet  during 
1980  and  about  58,000  acre-feet  during  1981.  The 
irrigation-requirement  method  computed  with- 
drawal of  about  121,000  acre-feet  during  1980  and 
about  131,000  acre-feet  during  1981.  Results  from 
the  irrigation-requirement  method  are  probably 
closer  to  the  actual  amount  of  ground-water  with- 
drawal because  of  problems  encountered  when 
applying  the  time-discharge  method.  Water-level 
declines  between  1939  and  1981  ranged  from  about 
10  to  50  feet.  Water  withdrawal  from  the  Ogallala 
aquifer  depleted  the  volume  of  water  in  storage  by 
about  688,000  acre-feet  (8  percent)  during  this 
same  period.  If  withdrawals  continue  to  the  point 
where  the  water  table  drops  below  the  top  of  the 
bedrock  surface  on  the  upthrown  side  of  the 
Crooked  Creek-Fowler  fault,  base  flow  in  the  Ar- 
kansas River  could  cease.  (USGS) 
W86-03128 


GROUND-WATER-LEVEL 
IDAHO,  1971-82, 


TRENDS 


IN 


Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

H.  W.  Young,  and  R.  F.  Norvitch. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4245,  1984.  28  p,  7  fig,  1  tab,  7 
ref. 

Descriptors:  Wells,  'Water-level  fluctuations, 
Groundwater,  Groundwater  irrigation,  Surface- 
water  irrigation.  Recharge,  Water  levels,  'Well 
hydrographs,  Water-resources  development, 
•Groundwater  depletion,  'Idaho,  'Groundwater- 
level  trends. 

Water-level  trends,  net  water-level  changes,  and 
major  causes  governing  these  water-level  fluctua- 
tions are  presented  for  366  wells  in  the  Idaho 
statewide  observation-well  network.  Water-level 
trends  were  determined  for  293  wells.  Downward 
trends  in  176  of  these  wells  ranged  from  less  than  1 
foot  per  year  to  a  maximum  of  7  feet  per  year; 
upward  trends  in  90  wells  ranged  from  less  than  1 
foot  per  year  to  a  maximum  of  6  feet  per  year. 
Trends  were  level  (no  change)  in  27  wells.  Net 
water-level  changes  were  determined  for  361 
wells.  Net  declines  in  269  of  these  wells  ranged 
from  less  than  1  foot  to  a  maximum  of  52.65  feet; 
net  rises  in  92  wells  ranged  from  less  than  1  foot  to 
a  maximum  of  25.12  feet.  Significant  net  water- 
level  declines  and  downward  trends  were  most 
apparent  in  or  near  areas  designated  as  critical 
ground-water  areas  by  the  Idaho  Department  of 
Water  Resources.  (USGS) 
W86-03129 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN AQUTFER,  SOUTHWEST  FLORIDA 
WATER  MANAGEMENT  DISTRICT,  MAY 
1984, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

G.  L.  Barr,  and  G.  R.  Schiner. 

USGS  Open-File  Report  84-620,  1984.  1  map,  2 

fig,  2  ref. 

Descriptors:  'Potentiometric  level,  'Potentiome- 
tric flow,  Hydrology,  'Hydrogeology,  'Maps, 
'Florida,  Southwest  Florida  Water  Management 
District. 

A  May  1984  potentiometric  surface  map  of  the 
Southwest  Florida  Water  Management  District  de- 
picts the  annual  low  water-level  period.  Water 
levels  in  most  wells  measured  in  May  1984  were 
lower  than  in  September  1983.  May  levels  aver- 
aged about  1  foot  lower  than  September  levels  is 
areas  north  of  latitude  28  07' 10"  and  about  9  f© 
lower  in  southern  areas.  Generally,  water  levels  in 
May  1984  were  lower  when  compared  to  May 
1983.  Water  levels  in  most  wells  measured  in  May 
1984  averaged  less  than  1  foot  lower  than  May 
1983  levels  in  the  north  and  about  2  feet  lower  in 
the  south.  (USGS) 
W86-O3130 


GENERALIZED  THICKNESS  AND  CONFIGl 
RATION  OF  THE  TOP  OF  THE  INTERMEDI- 
ATE AQUD7ER,  WEST-CENTRAL  FLORIDA 

Geological  Survey,  Tallahassee,  FL.  Water  Re 

sources  Div. 

M.  A.  Corral,  and  R.  M.  Wolansky. 

USGS  Water-Resources  Investigation  Report 

4018,  1984.  1  p,  3  fig,  14  ref. 

Descriptors:  Hydrology,  'Geologic  mapping, 
'Aquifers,  Aquifer  characteristics,  Water  quality, 
'Maps,  'Florida,  Southwest  Florida  Water  Man- 
agement District,  Intermediate  aquifer,  Confining 
beds. 

Generalized  map  show  the  thickness  and  top  of  the 
intermediate  aquifer  in  west-central  Florida  within 
the  boundaries  of  the  Southwest  Florida  Water 
Management  District.  The  intermediate  aquifer 
consists  of  a  series  of  water-bearing  units  and  con- 
fining beds  between  the  surficial  aquifer  (water 
table)  and  the  Floridan  aquifer.  This  aquifer  con- 
tains from  one  to  several  water-bearing  units  in 
west-central   Florida.   The  aquifer  and  confining 
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beds  consist  of  the  Tamiami  and  Hawthorn  Forma- 
tions of  late  and  middle  Miocene  age  and  parts  of 
the  Tampa  Limestone  of  early  Miocene  age.  The 
top  of  the  intermediate  aquifer  is  about  100  feet 
above  sea  level  in  the  north  and  slopes  to  about  100 
feet  below  sea  level  in  the  south.  The  thickness 
ranges  from  zero  in  the  north  to  more  than  600  feet 
in  the  south.  Despite  the  high  mineral  content  of 
the  water  in  some  areas,  the  intermediate  aquifer 
offers  the  best  source  of  ground  water  to  the 
coastal  and  southern  areas  of  west-central  Florida. 
(USGS) 
W86-03137 


GROUND-WATER  DATA  FOR  GEORGIA,  1983, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

J.  S.  Clarke,  M.  F.  Peck,  S.  A.  Longsworth,  and 
K.  W.  McFadden. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-605, 
1984.  145  p,  70  fig,  47  tab,  36  ref. 

Descriptors:  'Groundwater,  'Water  levels, 
•Aquifers,  'Georgia,  'Water  quality,  'Groundwat- 
er levels,  Groundwater  quality. 

Continuous  water-level  records  from  134  wells  and 
more  than  700  water-level  measurements  made  in 
Georgia  during  1983  provide  the  basic  data  for  this 
report  Selected  wells  illustrate  the  effects  that 
changes  in  recharge  and  pumping  have  had  on  the 
various  ground-water  resources  in  the  State.  Daily 
mean  water  levels  are  shown  in  hydrographs  for 
i983.  Monthly  means  are  shown  for  the  10-year 
period  1974-83.  Mean  annual  water  levels  ranged 
from  9  feet  higher  to  6  feet  lower  in  1983  than  in 
1982.  Water-quality  samples  are  collected  periodi- 
cally throughout  Georgia  and  analyzed  as  part  of 
areal  and  regional  ground-water  studies.  Along  the 
coast,  chloride  concentrations  in  the  upper  and 
lower  water-bearing  zones  of  the  Floridan  aquifer 
system  generally  remained  steady  in  the  Brunswick 
and  Hilton  Head  Island  areas.  (USGS) 
W86^)3139 


EVALUATION  OF  THE  EFFECTS  OF  LAKE 
AUDUBON  ON  GROUND-  AND  SITTACE- 
WATER  LEVELS  IN  THE  LAKE  NETITE 
AREA,  EASTERN  MCLEAN  COUNTY,  NORTH 
DAKOTA, 

Geological   Survey,   Bismarck,   ND.   Water   Re- 
sources Div. 
C.  A.  Armstrong. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4242,  1983.  41  p,  19  fig,  7  ref. 

Descriptors:  'Surface-groundwater  relationships, 
•Groundwater,  'Aquifers,  Water  level,  'Hydro- 
graphs,  'Water-level  fluctuations,  McLean 
County,  'North  Dakota. 

Flooding  of  some  roads  and  agricultural  lands  has 
occurred  in  the  Lake  Nettie  area  of  eastern 
McLean  County.  Part  of  the  flooding  was  caused 
by  the  raising  of  the  level  of  Lake  Audubon  to  an 
elevation  of  1,848  feet  and  the  construction  and 
filling  of  the  McClusky  Canal.  Water  levels  have 
risen  in  the  Lake  Nettie  aquifer  as  a  result  of 
raising  the  level  of  Lake  Audubon.  As  of  1982, 
water  levels  have  risen  as  much  as  4  feet  in  the 
lower  unit  of  the  Lake  Nettie  aquifer  and  between 
1  and  2  feet  in  the  upper  unit  of  the  Lake  Nettie 
aquifer,  which  is  hydraulically  connected  to  Lake 
Nettie  and  Crooked  Lake.  Water  levels  have  risen 
in  the  Turtle  Lake  aquifer  both  as  a  result  of 
raising  the  water  level  in  Lake  Audubon  and  the 
filling  of  McClusky  Canal.  Water  levels  have  risen 
as  much  as  6  feet  near  the  canal,  but  generally  are 
less  than  1  foot  higher  at  distances  of  about  0.5 
mile.  (USGS) 
W86-03140 


LINEAR    FEATURES    DETERMINED    FROM 
LANDSAT  IMAGERY  D*  NORTH  DAKOTA, 

Geological   Survey,  Cheyenne,   WY.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03144 


WATER  RESOURCES  DATA,  ALASKA  WATER 
YEAR  1981. 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03146 


WATER  RESOURCES  DATA,  COLORADO 
WATER  YEAR  1983,  VOLUME  1.  MISSOURI 
RIVER  BASIN,  ARKANSAS  RIVER  BASIN, 
AND  RIO  GRANDE  BASIN, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03147 


WATER  RESOURCES  DATA,  COLORADO 
WATER  YEAR  1983,  VOLUME  3.  DOLORES 
RIVER  BASIN,  GREEN  RIVER  BASIN,  AND 
SAN  JUAN  RIVER  BASIN, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03148 


WATER  RESOURCES  DATA,  COLORADO 
WATER  YEAR  1983,  VOLUME  2.  COLORADO 
RIVER  BASIN  ABOVE  DOLORES  RIVER, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03149 


WATER  RESOURCES  DATA,  LOUISIANA 
WATER  YEAR  1983,  VOLUME  1.  CENTRAL 
AND  NORTHERN  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03150 


WATER  RESOURCES  DATA,  LOUISIANA 
WATER  YEAR  1983,  VOLUME  2,  SOUTHERN 
LOUSIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03151 


WATER  RESOURCES  DATA,  NEW  MEXICO 
WATER  YEAR  1983, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03152 


WATER  RESOURCES  DATA,  PENNSYLVANIA 
WATER  YEAR  1982,  VOLUME  1.  DELAWARE 
RTVER  BASIN, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03153 


WATER  RESOURCES  DATA,  PENNSYLVANIA 
WATER  YEAR  1983,  VOLUME  1.  DELAWARE 
RTVER  BASIN, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03154 


WATER  RESOURCES  DATA,  PENNSYLVANIA 
WATER  YEAR  1983,  VOLUME  2.  SUSQUE- 
HANNA AND  POTOMAC  RTVER  BASINS, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03155 


WATER  RESOURCES  DATA,  PENNSYLVANIA 
WATER  YEAR  1983,  VOLUME  3.  OHIO  RTVER 
AND  ST.  LAWRENCE  RTVER  BASINS, 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03156 


WATER  RESOURCES  DATA,  NEW  YORK 
WATER  YEAR  1983,  VOLUME  2.  LONG 
ISLAND, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03157 


WATER    RESOURCES    DATA,    NEW    YORK 

WATER  YEAR  1983,  VOLUME  3.  WESTERN 

NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03158 


WATER  RESOURCES  DATA,  HAW  AH  AND 
OTHER  PACIFIC  AREAS  WATER  YEAR  1983. 
VOLUME  1,  HAWAII, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03159 


WATER  RESOURCES  DATA,  HAWAH  AND 
OTHER  PACIFIC  AREAS  WATER  YEAR  1983. 
VOLUME  2, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03160 


WATER     RESOURCES     DATA,     KENTUCKY 
WATER  YEAR  1983. 

Geological   Survey,   Louisville,   KY.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03161 


LINEAR  FEATURES  DETERMINED  FROM 
LANDSAT  IMAGERY  FOR  THE  RICHFIELD  1 
DEC  BY  2  DEG.  QUADRANGLE  AND  ADJA- 
CENT PART  OF  SOUTHWESTERN  UTAH, 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03165 


DATA  FROM  PUMPING  AND  INJECTION 
TESTS  AND  CHEMICAL  SAMPLING  TN  THE 
GEOTHERMAL  AQUIFER  AT  KLAMATH 
FALLS,  OREGON, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
S.  M.  Benson. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-146, 
1984.  101  p,  76  fig,  7  tab,  17  ref. 

Descriptors:  Geohydrology,  'Geochemistry, 
•Temperature,  Geothermal  resources,  Hydrology, 
Aquifers,  Water  quality,  Pumping,  'Injection  tests, 
'Oregon,  Klamath  Falls,  Klamath  County. 

A  seven-week  pumping  and  injection  tests  in  the 
geothermal  aquifer  at  Klamath  Falls,  Oregon,  in 
1983  provided  new  information  on  hydraulic  prop- 
erties of  the  aquifer.  The  Open-File  Data  Report 
on  the  tests  includes  graphs  of  water  levels  meas- 
ured in  50  wells,  temperature  measurement  in  17 
wells,  daily  air-temperatures  in  relation  to  dis- 
charge of  thermal  water  from  more  than  70 
pumped  and  artesian  wells,  tables  of  monthly  mean 
air  temperatures  and  estimates  of  discharges  of 
thermal  water  during  a  normal  year,  and  tables  of 
chemical  and  isotopic  analyses  on  samples  from  12 
wells.  The  water-level  measurements  reflect  the 
effects  of  pumping,  injection,  and  recovery  over 
about  1.7  square  miles  of  the  hot- well  area  of 
Klamath  Falls.  The  pumped  well,  City  Well  No  1, 
and  the  injection  well  at  the  Klamath  County 
Museum  are  components  of  a  proposed  District 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 


Heating  Plan.  The  study  was  funded  principally 
under  contracts  from  the  U.S.  Department  of 
Energy  to  the  Lawrence  Berkeley  Laboratory, 
Stanford  University,  and  the  Oregon  Institute  of 
Technology,  with  coordination  and  chemical  sam- 
pling provided  under  the  Geothermal  Research 
Program,  U.S.  Geological  Survey.  Support  was 
received  from  the  City  of  Klamath  Falls,  Klamath 
County  Chamber  of  Commerce,  Citizens  for  Re- 
sponsible Geothermal  Development,  and  many  cit- 
izen volunteers.  (USGS) 
W86-03169 


GEOHYDROLOGY  OF  THE  NORTHERN 
PART  OF  THE  TOWN  OF  BROOKHAVEN, 
SUFFOLK  COUNTY,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

E.  J.  Koszalka. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4042,  1984.  37  p,  19  fig,  7  tab,  21 
ref.  ■ 

Descriptors:  'Geology,  Hydrology,  •Groundwat- 
er, •Aquifers,  *Hydrauiic  properties,  Long  Island, 
NY,  Town  of  Brookhaven,  Upper  glacial  aquifer, 
Magothy  aquifer,  Lloyd  aquifer. 

In  general,  ground  water  in  the  area  is  of  suitable 
quality  for  drinking  and  most  other  uses.  Some 
constituents,  however,  particularly  iron,  chloride, 
and  nitrogen,  occur  locally  in  unacceptable  con- 
centrations. Average  hydraulic  conductivity 
ranges  from  100  to  300  feet  per  day  (ft/d)  in  the 
upper  glacial  aquifer  and  from  50  to  70  ft/d  in  the 
Magothy  aquifer.  Transmissivity  ranges  from 
25,000  to  105,000  feet  squared  per  day  (ft2/d)  in 
the  upper  glacial  aquifer  and  from  13,000  to  41,000 
ft2/d  in  the  Magothy  aquifer.  Only  sparse  data  are 
available  for  the  Lloyd  aquifer;  average  hydraulic 
conductivity  and  transmissivity  are  estimated  to  be 
40  ft/d  and  10,000  ft2d,  respectively.  Precipitation 
(44.4  inches  per  year)  is  the  only  source  of  ground 
water  in  central  and  eastern  Long  Island.  In  the 
area  studied,  about  21.5  inches  per  year  reaches  the 
ground-water  reservoir.  The  remainder  is  lost  to 
over-land  runoff  (0.5  inch)  and  evapo transpiration 
(22.4  inches).  Total  public-water-supply  pumpage 
in  the  area  is  estimated  to  be  23.2  million  gallons 
per  day.  Of  this  total,  15.8  million  gallons  per  day 
is  withdrawn  from  the  upper  glacial  aquifer  and  7.4 
million  gallons  per  day  from  the  Magothy  aquifer; 
the  Lloyd  aquifer  is  not  used  for  water  supply  in 
the  area.  (USGS) 
W86-03173 


INDEX  OF  HYDROLOGIC  DATA  FOR  SE- 
LECTED SITES  IN  DADE  COUNTY,  FLORIDA, 
1923-80, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

R.  S.  Sonenshein,  C.  R.  Causaras,  and  J.  E.  Fish. 
USGS  Open-File  Report  84-430,  1984.  3p  (maps), 
10  fig,  Stab,  18  ref. 

Descriptors:  Hydrology,  Geology,  *Water  quality, 
•Florida,  *Dade  County,  Surficial  aquifers,  •Bis- 
cayne  aquifer. 

A  comprehensive  assessment  of  the  surficial 
aquifers  of  southeast  Florida,  including  the  Bis- 
cay ne  aquifer,  was  begun  in  1979  by  the  U.S. 
Geological  Survey,  in  cooperation  with  the  South 
Florida  Water  Management  District.  In  the  initial 
phase  of  the  study,  an  inventory  was  made  of 
existing  data  available  in  the  files  of  the  U.S. 
Geological  Survey  and  other  public  agencies  of 
Dade,  Broward,  and  Palm  Beach  Counties.  This 
report  indexes,  through  tables  and  maps,  the 
ground-water  quality,  ground-water  level,  surface- 
water  stage,  and  geologic  data  bases  for  Dade 
County.  (USGS) 
W86-03175 


DESCRDTTTVE,  GEOLOGIC,  AND  BOREHOLE 
GEOPHYSICAL  LOGS  FOR  23  TEST  HOLES 
DM  SOUTH-CENTRAL  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 


R.  A.  Hiergesell. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-073, 
1984.  143p,  3  fig,  17  ref. 

Descriptors:  •Hydrogeology,  *Borehole  geophysi- 
cal logs,  Data  collection,  •Nebraska. 

This  report  presents  logs  for  23  test  holes  drilled  in 
eight  counties  in  south-central  Nebraska  as  part  of 
a  study  of  the  hydrogeology  of  the  area.  Five  logs 
are  presented  for  each  of  the  test  holes.  The  first  is 
a  written  description  summarizing  the  sediments 
penetrated  during  drilling;  the  second  is  a  geologi- 
cal log  providing  a  diagrammatic  representation  of 
the  stratigraphic  units;  the  remaining  three  show 
spontaneous  potential,  single-point  resistance,  and 
natural-gamma  radiation  measured  in  the  test 
holes.  The  test  holes  penetrate  silts,  sands,  and 
gravels  of  Quaternary  age,  and  siltstones,  sand- 
stones, and  silts  of  the  Ogallala  Formation  of  Terti- 
ary age.  Each  test  hole  was  drilled  deep  enough  to 
penetrate  about  20  feet  of  the  underlying  Creta- 
ceous-age bedrock.  (USGS) 
W86-03176 


OVERVIEW  OF  GROUND-WATER  QUALITY 
DATA  EV  WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-03177 


WATER  RESOURCES  DATA,  SOUTH  DAKOTA 
WATER  YEAR  1983, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03179 


WATER     RESOURCES     DATA,     TENNESSEE 
WATER  YEAR  1983, 

Geological    Survey,    Nashville,   TN.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03180 


WATER  RESOURCES  DATA,  IDAHO  WATER 
YEAR  1983, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03181 


WATER   RESOURCES  DATA,  IOWA  WATER 
YEAR  1983, 

Geological   Survey,   Iowa  City,   IA.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03182 


WATER  RESOURCES  DATA,  KANSAS  WATER 
YEAR  1983, 

Geological    Survey,   Lawrence,   KS.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03183 


WATER      RESOURCES      DATA,      GEORGIA 
WATER  YEAR  1983, 

Geological    Survey,   Doraville,   GA.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03184 


WATER  RESOURCES  DATA,  NEW  JERSEY 
WATER  YEAR  1983,  VOLUME  1:  ATLANTIC 
SLOPE  BASINS,  HUDSON  RIVER  TO  CAPE 
MAY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03185 


WATER  RESOURCES  DATA,  NEW  YORK 
WATER  YEAR  1983,  VOLUME  1:  EASTERN 
NEW  YORK  EXCLUDING  LONG  ISLAND, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03186 


WATER     RESOURCES     DATA,     ARKANSAS 
WATER  YEAR  1983, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03187 


WATER  RESOURCES  DATA,  OREGON, 
WATER  YEAR  1983,  VOLUME  2:  WESTERN 
OREGON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03188 


WATER  RESOURCES  DATA,  DYDIANA 
WATER  YEAR  1983, 
Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03189 


WATER    RESOURCES    DATA,    NEW    HAMP- 
SHIRE  AND  VERMONT  WATER  YEAR  1983, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03190 


WATER  RESOURCES  DATA,  SOUTH  CAROLI- 
NA WATER  YEAR  1983, 
Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03191 


WATER  RESOURCES  DATA,  CALIFORNIA 
WATER  YEAR  1982,  VOLUME  4.  NORTHERN 
CALIFORNIA  VALLEY  BASINS  AND  THE 
GREAT  BASIN  FROM  HONEY  LAKE  BASEV 
TO  OREGON  STATE  LINE, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03192 


WATER  RESOURCES  DATA,  CALIFORNIA, 
WATER  YEAR  1982,  VOLUME  3.  SOUTHERN 
CENTRAL  VALLEY  BASINS  AND  THE  GREAT 
BASIN  FROM  WALKER  RIVER  TO  TRUCKEE 
RIVER, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03193 


WATER  RESOURCES  DATA,  CALIFORNIA 
WATER  YEAR  1982,  VOLUME  2.  PACIFIC 
SLOPE  BASESS  FROM  ARROYO  GRANDE  TO 
OREGON  STATE  LDVE  EXCEPT  CENTRAL' 
VALLEY, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03194 


WATER  RESOURCES  DATA,  CALIFORNIA 
WATER  YEAR  1982,  VOLUME  1.  SOUTHERN 
GREAT  BASIN  FROM  MEXICAN  BORDER  TO 
MONO  LAKE  BASCV,  AND  PACIFIC  SLOPE 
BASINS  FROM  TIJUANA  RIVER  TO  SANTA 
MARIA  RTVER, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7C. 
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W86-03195 


For  primary  bibliographic  entry  see  Field  7C. 
W86-03209 


W86-03221 


WATER  RESOURCES  DATA,  ILLINOIS 
WATER  YEAR  1983,  VOLUME  2:  ILLINOIS 
RIVER  BASIN, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03196 


WATER     RESOURCES     DATA,     WYOMING 
WATER  YEAR  1983, 

Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03210 


WATER  RESOURCES  DATA,  MINNESOTA 
WATER  YEAR  1982,  VOLUME  2:  UPPER  MIS- 
SISSIPPI AND  MISSOURI  RIVER  BASINS, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03222 


WATER      RESOURCES      DATA,      DLLINOIS 

WATER  YEAR   1983,  VOLUME  1:  HXINOIS 

EXCEPT  ILLINOIS  RIVER  BASIN, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8W)3197 


WATER  RESOURCES  DATA,  FLORIDA 
WATER  YEAR  1982,  VOLUME  3A:  SOUTH- 
WEST FLORIDA  SURFACE  WATER, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03211 


WATER  RESOURCES  DATA,  OHIO   WATER 
YEAR  1983,  VOLUME  1.  OHIO  RIVER  BASIN, 

Geological   Survey,   Columbus,   OH.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03223 


WATER       RESOURCES        DATA,       NORTH 
DAKOTA  WATER  YEAR  1983, 

Geological   Survey,    Bismarck,    ND.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03198 


WATER  RESOURCES  DATA,  FLORIDA 
WATER  YEAR  1982,  VOLUME  IB:  NORTH- 
EAST FLORIDA  GROUND  WATER, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03212 


WATER  RESOURCES  DATA,  OHIO  WATER 
YEAR  1983,  VOLUME  2.  ST.  LAWRENCE 
RIVER  BASIN  STATEWIDE  PROJECT  DATA, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03224 


WATER  RESOURCES  DATA,  NEVADA  WATER 
YEAR  1983, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03199 


WATER  RESOURCES  DATA,  OREGON 
WATER  YEAR  1983,  VOLUME  1:  EASTERN 
OREGON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-O320O 


WATER      RESOURCES      DATA,      VHtGINIA 
WATER  YEAR  1983, 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03213 


WATER  RESOURCES  DATA,  MAINE  WATER 
YEAR  1983, 

Geological    Survey,    Augusta,    ME.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03214 


WATER     RESOURCES     DATA,     NEBRASKA 
WATER  YEAR  1983, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03225 


WATER     RESOURCES     DATA,     MARYLAND 
AND  DELAWARE  WATER  YEAR  1983, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03226 


WATER  RESOURCES  DATA,  UTAH  WATER 
YEAR  1983, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03201 


WATER     RESOURCES     DATA,     WISCONSIN 
WATER  YEAR  1983, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03215 


WATER      RESOURCES      DATA,      ARIZONA 
WATER  YEAR  1982, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03227 


WATER  RESOURCES  DATA,  FLORIDA 
WATER  YEAR  1981,  VOLUME  4,  NORTHWEST 
FLORIDA. 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03202 


WATER  RESOURCES  DATA,  WEST  VIRGINIA 
WATER  YEAR  1983, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03216 


WATER  RESOURCES  DATA,  MONTANA 
WATER  YEAR  1983,  VOLUME  1:  HUDSON 
BAY  AND  MISSOURI  RIVER  BASINS, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03228 


WATER  RESOURCES  DATA,  MAINE  WATER 
YEAR  1982, 

Geological    Survey,    Augusta,    ME.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03205 


WATER  RESOURCES  DATA,  FLORDDA 
WATER  YEAR  1982,  VOLUME  3B:  SOUTH- 
WEST FLORIDA  GROUND  WATER, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03206 


WATER  RESOURCES  DATA,  FLORIDA 
WATER  YEAR  1982,  VOLUME  1A:  NORTH- 
EAST FLORIDA  SURFACE  WATER, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-O3207 


WATER      RESOURCES      DATA,      MISSOURI 
WATER  YEAR  1983, 

Geological  Survey,  Rolla,  MO.  Water  Resources 
Div. 


WATER     RESOURCES     DATA,     NEBRASKA 
WATER  YEAR  1982, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03218 


WATER     RESOURCES     DATA,     MICHIGAN 
WATER  YEAR  1983, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03219 


WATER      RESOURCES      DATA,      ALABAMA 
WATER  YEAR  1983, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03220 


WATER  RESOURCES  DATA,  MINNESOTA 
WATER  YEAR  1982,  VOLUME  1.  GREAT 
LAKES  AND  SOURIS-RED-RAINY  RIVER 
BASINS, 

Geological    Survey,    St.    Paul,    MN.    Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7C. 


WATER  RESOURCES  DATA,  MONTANA 
WATER  YEAR  1983,  VOLUME  2,  COLUMBIA 
RIVER  BASIN, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03229 


SIMULATION  OF  GROUNDWATER  FLOW 
AND  CONTAMINANT  TRANSPORT  USING 
THE  DETERMINISTIC-PROBABILISTIC  CON- 
TAMINANT TRANSPORT  (DPCD  MODEL, 

CGS,  Inc.,  Urbana,  IL. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03288 


UNDERGROUND  RESIDENCE  TIMES  AND 
CHEMICAL  QUALITY  OF  BASAL  GROUND- 
WATER IN  PEARL  HARBOR  AND  HONOLU- 
LU AQUIFERS,  O'AHU,  HAWAII, 

Hawaii   Univ.   at   Manoa,   Honolulu.    Water   Re- 
sources Research  Center. 
T.  H.  Hufen,  P.  Eyre,  and  W.  McConachie. 
Technical  Report  No  129,  February  1980,  75  p,  28 
fig,  5  tab,  1  app,  24  ref. 

Descriptors:  'Groundwater  movement,  *Saline 
water  intrusion,  'Water  quality,  'Aquifers,  'Hy- 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

drology,  'Pearl  Harbor,  Honolulu,  'Hawaii,  Infil- 
tration, Rainfall  infiltrtion,  Nitrates,  Chlorides, 
Silica,  Geohydrology. 

Groundwater  movement  and  origin  in  southern 
Oahu,  Hawaii,  were  studied  by  analyzing  water 
samples  for  carbon- 14,  carbon- 13,  tritium,  major 
ions,  nitrate,  silica,  and  pH.  Striking  differences 
exist  among  the  six  basal  groundwater  systems: 
Pearl  Harbor,  Moanalua,  Kalihi,  Beretania,  Moi- 
liili,  and  Waialae.  In  Moiliili,  Beretania,  and  Kalihi 
water  residence  times  are  several  hundred  years, 
with  no  measurable  water  younger  than  20  years. 
This  groundwater  is  derived  from  rain  infiltration 
in  high  elevations  far  inland.  Moanalua  groundwat- 
er varies  in  isotopic  and  chemical  composition. 
Some  residence  times  are  >950  years,  and  several 
regions  have  water  with  high  chloride  levels. 
Young  water  is  located  close  to  the  caprock 
boundary.  Waialae  water  has  residence  times  <200 
years.  Little  rainfall  infitrates  from  the  high  eleva- 
tions. At  Pearl  Harbor  mean  residence  time  is 
shorter  than  in  the  other  five  regions.  Young 
water,  probably  from  overland  infiltration  of  rain 
or  return  irrigation  water,  is  found  in  the  discharge 
of  many  sources  in  the  western  part  of  the  system. 
W86-03290 


EVALUATION  OF  WATER  RESOURCES  FOR 
ENHANCED  OIL  RECOVERY  OPERATIONS, 
CEMENT  FIELD,  CADDO  AND  GRADY 
COUNTIES,  OKLAHOMA, 

Oklahoma  Geological  Survey,  Norman. 

D.  A.  Preston,  W.  E.  Harrison,  K.  V.  Luza,  L. 

Prater,  and  R.  J.  Reddy. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  DE82-0O7713, 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Department  of  Energy,  Washington,  DC.  DOE/ 

BC/10115-1.  February  1982.  64  p,  7  fig,  9  tab,  1 

app,  70  ref.  DE-AC19-79BC101 15. 

Descriptors:  *Water  supply,  'Surface  water, 
•Groundwater,  Subsurface  water,  Dissolved 
solids,  'Water  quantity,  Water  quality,  'Oklaho- 
ma, Oilfield  water  supply. 

The  intent  of  this  report  is  to  present  a  semi- 
quantitative estimate  of  the  volume  deliverability 
and  chemistry  of  the  water  potentially  available  for 
enhanced  oil  recovery  in  the  Cement  Oil  Field. 
The  total  storage  capacity  of  impounded  water  in 
the  reservoirs,  lakes,  and  ponds  that  lie  within  the 
area  of  study  is  362,000  acre-feet.  93.5  percent  of 
this  capacity  is  contained  in  four  reservoirs:  Fort 
Cobb,  Ellsworth,  Lawtonka  and  Sprint  Creek.  The 
total  dissolved  solids  in  the  waters  impounded  in 
the  four  reservoirs  range  from  245  mg/L  to  1,948 
mg/L.  The  principal  recharging  agent  for  the  im- 
pounded water  is  runoff  which  averages  3.8  in./yr. 
Groundwater  aquifiers  included  in  this  report  are 
only  those  that  yield  25  gallons  per  minute  (gpm) 
or  more.  The  four  major  aquifiers  are  the  Rush 
Springs  Sandstone,  the  EL  Reno  Group,  the  Ar- 
buckle-Timbered  Hills  (Cambrian-Ordovician),  and 
the  Quaternary  deposits.  The  aquifiers  yield  from 
60  to  150  gpm  from  the  Quaternary  to  an  average 
of  500  gpm  from  parts  of  the  Rush  Springs.  Elimi- 
nating water  containing  above  5,000  mg/L  total 
dissolved  solids,  the  volume  of  water  producible 
from  all  aquifiers  is  estimated  at  131  billion  barrels. 
The  amount  of  sub-surface  water  in  place  from  the 
formations  penetrated  by  wells  drilled  within  the 
Cement  Field  is  41-1/3  billion  barrels;  16  1/2  bil- 
lion from  the  Permian  reservoirs,  25  billion  from 
the  pre-Permian  reservoirs.  Estimates  of  the  water 
volumes  accessible  in  the  four  reservoirs  are:  Rowe 
sand,  3.3  billion  barrels;  Niles  sand,  2.7  billion 
barrels;  Wade  sand,  1.5  billion  barrels;  Marchand 
sand,  2.4  billion  barrels.  A  nomograph  from  which 
initial  open-flow  potentials  can  be  estimated  after  a 
set  of  producing  parameters  is  given. 
W86-03316 

2G.  Water  In  Soils 


HYDROLOGIC   CHARACTERISTICS   OF   NE- 
BRASKA SOILS, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 


J.  T  Dugan. 

Available  from  Distribution  Branch,  USGS,  604  S. 
Pickett  St.,  Alexandria,  VA  22304.  USGS  Water- 
Supply  Paper  2222,  1984.  19  p,  4  fig,  12  pi,  13  ref. 

Descriptors:  'Soil  properties,  'Soil  water  move- 
ment, Hydrology,  'Permeability,  Slopes,  Water 
table,  Soil  classification,  Soil  genesis,  Soil  profiles, 
•Soil  physical  properties,  Soil  types,  'Hydrologic 
maps,  Soil  texture,  Available  water,  Soil  surveys, 
Maps,  'Nebraska,  'Hydrologic  soil  groups,  Avail- 
able water  capacity,  Least  permeable  horizon, 
Maximum  soil  slopes. 

Soil  characteristics  that  most  affect  hydrology  in 
Nebraska  are  identified  and  soils  of  the  State  are 
grouped  according  to  those  characteristics  through 
use  of  a  3-digit  coding  system.  The  location  and 
extent  of  the  resulting  hydrologic  soil  groups  in  the 
State  are  shown  on  maps  at  scales  of  1:750,000  and 
1 :250,000.  The  interpretation  of  maps  and  physical 
data  led  to  the  selection  of  three  chaacteristics  as 
classification  variables  in  grouping  the  soils:  aver- 
age permeability  of  the  60-inch  soil  profile;  average 
maximum  soil  slope;  and  depth  to  the  seasonal  high 
water  table.  Permeability  of  the  least-permeable 
horizon  and  available  water  capacity  are  given  for 
each  soil  but  are  not  used  as  classification  varia- 
bles. U.S.  Department  of  Agriculture  Soil  Conser- 
vation Service  general  soils  maps  and  data  on  the 
physical  properties  of  the  soils  were  well  suited  to 
hydrologic  interpretation.  The  basis  soil  units  used 
in  grouping  and  interpreting  the  soils  were  soil 
associations.  Through  computer  assistance,  the  147 
soil  associations  in  Nebraska  were  grouped  into  29 
hydrologic  soil  groups  and  statistics  are  presented 
for  each  group.  (USGS) 
W86-03028 


2H.  Lakes 


WATER-QUALITY  RECONNAISSANCE  AND 
STATISTICAL  ANALYSIS  FOR  SELECTED 
WATER-SUPPLY       LAKES       IN       EASTERN 

KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-02927 


SURVEY  OF  FENA  RESERVOIR,  ISLAND  OF 
GUAM:  LIMNOLOGICAL  RECONNAISSANCE, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div. 
J.  W.  LaBaugh. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4241,  1985.  17  p,  11  fig,  13  ref. 

Descriptors:  'Limnology,  'Reservoirs,  Phospho- 
rus, Nitrogen,  Organic  carbon,  Cations,  Anions, 
Sediment  chemistry,  Sediments,  'Guam,  'Fena 
Reservoir. 

During  the  limnological  reconnaissance  of  Fena 
Reservoir,  samples  of  the  water  columns  and 
bottom  sediment  were  obtained  and  analyzed  at 
five  locations  within  the  reservoir.  Major  ion  anal- 
yses of  filtered  surface  water  indicated  that  calci- 
um and  bicarbonate  are  the  dominant  cation  and 
anion  in  the  reservoir.  Thermal  stratification  was 
recorded  at  all  five  locations.  Temperature  data 
indicated  a  distinct  hypolimnion  at  three  of  the 
sampling  locations  below  a  depth  of  8  meters. 
Vertical  profiles  of  pH  exhibited  changes  with 
depth  as  did  conductivity.  Marked  clinograde  dis- 
tributions of  dissolved  osygen  were  evident  at  all 
but  the  shallowest  locations.  Inverse  clinograde 
distributions  of  total  phosphorus,  dissolved  nitrate 
plus  nitrite  and  dissolved  ammonia  were  observed 
at  the  two  deepest  stations.  Total  organic  carbon 
had  no  distinct  profile  and  had  an  average  concen- 
tration of  13.8  milligrams  per  liter.  Data  are  also 
provided  for  nutrient  analysis  of  the  sediment. 
(USGS) 
W86-03018 


MAY  1984-APRIL  1985  WATER  BUDGET  OF 
REELFOOT    LAKE    WITH    ESTIMATES    OF 


SEDIMENT  INFLOW  AND  CONCENTRA- 
TIONS OF  PESTICIDES  IN  BOTTOM  MATE- 
RIAL IN  TRIBUTARY  STREAMS-BASIC 
DATA  REPORT, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03100 
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CHLOROPHYLL   A   CONCENTRATION   A 
DISTRIBUTION  EN  TWIN  LAKES,  COLORA 
DO,  PRIOR  TO  OPERATION  OF  MT.  ELBER' 
PUMPED-STORAGE  POWERPLANT,  1977-81, 
Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
S.  G.  Campbell,  and  J.  F.  LeBounty. 
REC-ERC-85-6,  January  1985.  42  p,  11  fig,  6  tab, 
26  ref,  2  append. 

Descriptors:  'Oligotrophic  lakes,  'Chlorophyll, 
•Primary  productivity,  'Limnology,  'Seasonal 
variation,  'Baseline  studies,  Pumped  storage,  Pow- 
erplants,  Oligotrophy,  Phytoplankton,  Water  qual- 
ity, Lakes,  Mountain  lakes. 

Studies  were  performed  to  identify  changes  in  the 
limnology  of  Twin  Lakes  resulting  from  the  oper- 
ation of  the  Mt.  Elbert  Pumped-Storage  Power- 
plants.  This  report  presents  preoperation  chloro- 
phyll concentrations  in  the  lakes  from  1977-1981. 
Twin  Lakes  are  oligotrophic,  dimictic,  and  cool, 
high-mountain  lakes  that  are  thermally  stratified 
between  spring  and  fall  turnover  periods.  They  are 
ice-covered  in  winter  and  poor  in  P  and  N  nutri- 
ents. The  mean  average  chlorophyll  a  concentra- 
tion in  Twin  Lakes  was  3.2  mg/cu  m.  The  mini- 
mum observed  chlorophyll  a  concentration  was  < 
0.1  mg/cu  m,  while  the  maximum  was  52.1  mg/cu 
m.  Twin  Lakes  tend  to  be  more  productive  after 
fall  turnover  and  continue  to  be  productive  into 
winter  if  snow  cover  is  light.  Midwinter  peaks  in 
chlorophyll  concentration  occurred  in  the  upper 
lake  in  1977,  1978,  and  1981,  and  in  the  lower  lake 
in  1981.  Summer  peaks  in  chlorophyll  a  concentra- 
tion have  occurred  in  both  lakes,  but  have  never 
been  observed  simultaneously.  The  upper  lake  ex- 
perienced summer  peaks  in  chlorophyll  concentra- 
tion in  1977  and  1981;  the  lower  lake  in  1979. 
Summer  chlorophyll  distribution  peaks  occur  at  or 
near  the  thermocline;  in  winter  they  are  closer  to 
the  surface.  The  minimum  chlorophyll  concentra- 
tions in  both  lakes  occurs  just  before  spring  and  fall 
turnover.  Chlorophyll  a  biomass  and  other  pri- 
mary-productivity parameters  are  more  variable  in 
the  upper  lake  because  it  acts  as  a  receiving  basin 
for  the  western  slope  and  Lake  Creek.  (Geiger- 
PTT) 
W86-03234 


LEVTNOLOGICAL  APPLICATIONS  OF  MULTI- 
SPECTRAL  REMOTE  SENSENG, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  7B. 
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ESTIMATING  PHYTOPLANKTON  BIOMASS 
AND  PRODUCTIVITY, 

Nevada  Univ.,  Las  Vegas.  Dept.  of  Biological 
Sciences. 

J.  J.  Janik,  W.  D.  Taylor,  and  V.  W.  Lambou. 
Miscellaneous  Paper  E-81-2,  U.S.  Army  Environ-, 
mental  and  Water  Quality  Operational  Studies, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  June  1981,  Final  Report.  23  p,  1 
tab,  38  ref.  Interagency  Agreement  No  WES-78- 
12. 

Descriptors:  'Biomass,  'Algae,  'Phytoplankton, 
•Chlorophyll,  *  Photosynthesis,  'Trophic  level, 
•Comparison  studies,  'Aquatic  productivity, 
Carbon  dioxide,  Oxygen,  Nitrogen,  Reservoirs, 
Lakes. 

Methods  for  estimating  phytoplankton  biomass  and 
productivity  are  compared  to  aid  reservoir  manag- 
ers in  answering  questions  about  the  status  of  pri- 
mary producers.  Estimations  of  numerical  abun- 
dance is  limited  as  a  microscopic  method  for  meas- 
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uring  biomass  due  to  variations  in  cell  size  of 
different  organisms  and  species.  Measurements  of 
standing  crop  by  cell  volume  is  widely  accepted  in 
quantitative  surveys.  Cell  surface  area  computa- 
tions are  of  value  when  estimating  the  assimilative 
area  for  nutrients.  Plasma  (cytoplasm)  volume 
measurements  are  difficult  to  make  in  phytoplank- 
ton  surveys.  Dry  weight  estimates  of  biomass  are 
fast  but  subject  to  sample  preparation  errors;  most 
of  these  errors  are  avoided  in  ash-free  dry  weight 
estimates  of  biomass.  Chlorophyll  a  analysis  is  the 
most  popular  method  for  estimating  standing  crop. 
C,  N  and  P  analysis  are  also  used  for  obtaining 
approximate  estimations  of  standing  crop.  Oxygen 
measurements  provide  estimates  of  net  and  gross 
primary  productivity  as  well  as  respiration.  The 
use  of  C02  measurements  for  estimating  primary 
productivity  must  be  accompanied  by  adjustments 
for  pH.  There  is  uncertainty  as  to  whether  the 
radiocarbon  method  measures  net  or  gross  photo- 
synthesis or  a  rate  between  the  two.  Chlorophyll 
measurements  may  also  be  used  to  calculate  pro- 
ductivity, but  they  are  not  as  widely  used  as  the 
other  methods.  Algae-related  conversion  formulas 
used  to  calculate  particular  biological  and  chemical 
components  from  available  data  are  listed  along 
with  limitations  and  qualifications  for  each  conver- 
sion. 
W86-03303 


THEODORE  ROOSEVELT  LAKE:  1981  SEDI- 
MENTATION SURVEY, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  2J. 
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STUDIES  OF  THE  LIMNOLOGY,  FISH  POPU- 
LATIONS,  AND   FISHERY   OF   TURQUOISF 
LAKE,  COLORADO:  1979-80, 
Colorado  Div.  of  Wildlife,  Fort  Collins. 
T.  P.  Nesler. 

Available  from  Engineering  and  Research  Center, 
Denver,  CO.  Report  No  REC-ERC-82-5,  Bureau 
of  Reclamation,  Engineering  and  Research  Center, 
Denver,  CO.,  July  1981.  31  p,  5  fig,  17  tab,  5  app, 
21  ref. 

Descriptors:  •Limnology,  *Fish  populations, 
•Lake  fisheries.  *Fish  management,  Fisheries,  Res- 
ervoir fisheries,  Reservoirs,  Lake  morphology, 
Ecoystems,  Algae,  Chlorophyll,  Trout,  Pumped 
storage,  Phytoplankton,  Salmon,  Turquoise  Lake, 
Colorado,  Fish. 

Turquoise  Lake  is  one  of  the  primary  storage 
reservoirs  in  the  Fryingpan-Arkansas  Water 
Project  and  provides  supplementary  water  by  con- 
duit to  the  Mt.  Elbert  Forebay-Twin  Lakes  system 
for  pump-back  storage  power  generation.  The  res- 
ervoir may  be  characterized  as  a  dimictic,  cold- 
water  lake  that  is  well  oxygenated,  relatively  un- 
buffered, and  slightly  acidic.  The  lake  may  be 
classified  as  oligotrophic  on  the  basis  of  total  dis- 
solved solids,  algal  nutrients  (N-P),  and  chloro- 
phyll concentrations.  Depletion  of  dissolved 
oxygen  occurs  regularly  in  the  hypolimnion  during 
late  summer  and  late  winter.  Turquoise  Lake  is 
limnologically  similar  to  Twin  Lakes  (Colo.)  in 
most  respects,  but  Twin  Lakes  may  be  affected  by 
the  colder  temperatures  of  the  water  imports  from 
Turquoise  Lake  and  from  the  introduction  of  Ta- 
bellaria  and  Daphnia.  The  Turquoise  Lake  fishery 
is  based  on  the  stocked,  creel-sized  rainbow  trout 
(Salmo  gaindneri  Richardson),  which  made  up 
95%  of  the  1980  summer  harvest.  Catch  rates  have 
remained  in  the  0.59-0.70  fish/hour  range  between 
1972-73  and  1980  despite  similar  levels  of  rainbow 
trout  stocking  and  a  45  percent  increase  in  fisher- 
men effort  to  62,000  man-hours  (84  hours/hectare). 
Marked  rainbow  trout  returned  in  the  harvest  at 
only  a  28%  return  rate  during  one  summer  season 
but  continued  to  contribute  to  the  fishery  in  the 
following  year.  Fall  stocking  of  rainbow  trout  and 
a  good  winter  survival  of  these  fish  contributed 
significantly  to  high  catch  rates  in  the  following 
spring  and  summer.  Lake  trout  (Salvelinus  namay- 
cush  Walbaum)  have  been  unable  to  establish  a 
self-sustaining  population  in  the  reservoir  and  re- 
cruitment past  a  356  mm  length  or  5  years  is 
negligible.  The  lake  trout  population  must  be  main- 


tained by  periodic  stocking.  Turquoise  Lake  dem- 
onstrates potential  as  a  kokanee  salmon  (Oncor- 
hynchus  nerka  Suckley)  fishery  and  spawn  source. 
W86-03339 


DYNAMICS  OF  LOTIC  SYSTEMS, 
Savannah  River  Ecology  Lab.,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-03375 


RESOURCE  SPHtALING:  AN  OPERATIONAL 
PARADIGM  FOR  ANALYZING  LOTIC  ECO- 
SYSTEMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-03376 


SERIAL     DISCONTINUITY     CONCEPT     OF 
LOTIC  ECOSYSTEMS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Zool- 
ogy and  Entomology. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-03377 


CONCEPTUAL  FRAMEWORK  FOR  PROCESS 
STUDIES  IN  LOTIC  ECOSYSTEMS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Botany 

and  Plant  Physiology. 

For  primary  bibliographic  entry  see  Field  5C. 
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PREDICTABILITY  OF  STREAM  ECOSYSTEM 
MODELS  OF  VARIOUS  LEVELS  OF  RESOLU- 
TION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

J.  H.  Wlosinski,  and  G.  W.  Minshall. 
IN:  Dynamics  of  Lotic  Systems,  Ann  Arbor  Sci- 
ence, Ann  Arbor,  MI.  1983.  69-86  p,  5  fig,  7  tab,  13 
ref. 

Descriptors:  'Aquatic  environment,  *Model  stud- 
ies, Stream  biota,  Aquatic  communities,  Inverte- 
brates, Nutrients,  Fish,  Dissolved  solids,  Detritus, 
Organic  matter,  Organic  carbon,  Functional 
groups. 

One  of  the  major  decisions  that  must  be  made 
when  developing  ecosystem  models  concerns  the 
level  of  resolution  at  which  the  ecosystem  is  to  be 
simulated.  The  studies  reported  here  were  con- 
ducted to  show  the  relationship  between  model 
resolution  and  predictability  for  the  Aquatic  Model 
developed  by  the  Desert  Biome,  United  States 
International  Biological  Program  (US/IBP).  To 
meet  the  objective  of  this  study,  data  collected  in  a 
small  desert  stream  (Deep  Creek,  Idaho-Utah) 
were  used  to  create  four  data  sets,  each  at  a 
different  level  of  resolution.  Each  data  set  included 
four  plant  groups,  two  detrital  categories,  decom- 
posers, nutrients,  fish,  and  macroinvertebrates.  The 
invertebrates  were  sampled  in  a  manner  that  al- 
lowed simulation  of  the  ecosystem  at  four  levels  of 
resolution.  Validation  of  the  model  consisted  of 
comparing  model  predictions  to  the  95%  confi- 
dence intervals  of  over  1000  measured  values. 
Totals  calculated  for  a  number  of  state  variables 
representing  invertebrates  at  higher  levels  of  reso- 
lution were  compared  with  values  predicted  by 
models  of  lower  resolution.  Of  235  comparisons 
common  to  all  four  levels  of  resolution,  127,  142, 
154,  and  142  predicted  values  were  within  the  95% 
confidence  intervals  of  empirical  data  for  the  finest 
through  coarsest  levels  of  resolution,  respectively. 
Therefore,  it  was  concluded  that  modeling  the 
invertebrates  at  the  functional  level  gave  the  best 
predictions  of  the  Deep  Creek  ecosystem  by  the 
Desert  Biome  Aquatic  Model.  (Author) 
W86-03379 


EFFECT  OF  SIMULATED  CANOPY  COVER 
ON  REGULATION  OF  NITRATE  UPTAKE 
AND  PRIMARY  PRODUCTION  BY  NATURAL 
PERIPHYTON  ASSEMBLAGES, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 
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ENERGY  BASIS  OF  ECOSYSTEM  CONTROL 
AT  SILVER  SPRINGS,  FLORIDA, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 
R.  L.  Knight. 

IN:  Dynamics  of  Lotic  Systems,  Ann  Arbor  Sci- 
ence, Ann  Arbor,  MI.  1983.  p  161-179,  6  fig,  5  tab, 
23  ref. 

Descriptors:  'Aquatic  environment,  'Lotic  envi- 
ronment, 'Energy  regulation,  'Metabolism, 
Stream  biota,  Microcosm  studies,  Primary  produc- 
tivity, Silver  Springs,  Florida,  Cycling  nutrients, 
Snails,  Mosquito  fish,  Community  metabolism, 
Ecosystems. 

It  has  been  suggested  by  some  investigators  that 
consumer  populations  (herbivores,  primary  carni- 
vores, etc.)  regulate  system  energy  flow  by  such 
mechanisms  as  nutrient  regeneration  or  cropping 
producers  to  optimal  growth  levels.  A  need  exists, 
however,  to  examine  such  effects  by  experimental- 
ly regulating  consumers  over  realistic  density 
ranges.  This  paper  presents  an  hypothesis  predict- 
ing consumer  effect  on  system  functioning,  along 
with  evidence  of  consumer  control  of  system  me- 
tabolism at  Silver  Springs,  Florida.  The  hypothesis 
predicts  feedback  of  controlling  action  equal  to 
energy  invested  in  consumer  components  of  eco- 
systems. This  hypotheses  was  tested  with  field 
measurements  of  system  productivity,  after  major 
alterations  in  fish  populations  were  noted,  and  in 
replicable  flow-through  microcosms  located  in  the 
river  channel.  Overall  system  metabolism  of  Silver 
Springs  was  found  to  be  unchanged;  this  possibly 
indicates  adaptation  to  loss  of  dominant  consumers 
by  replacement  with  functionally  similar  fish  spe- 
cies. Optimal  primary  productivity  in  microcosms 
corresponded  with  snail  densities  ranging  from  22 
to  44  g/sq  m,  compared  to  42  g/sq  m  in  the  natural 
river  ecosystem.  For  mosquito  fish,  optimal  pri- 
mary productivity  in  microcosms  corresponded  to 
3.2  g/sq  m  and  4  g/sq  m  in  the  river.  (Author) 
W86-03383 


INFLUENCE  OF  HYDROLOGIC  VARIATIONS 
ON  PHOSPHORUS  CYCLING  AND  RETEN- 
TION IN  A  SWAMP  STREAM  ECOSYSTEM, 

North  Carolina  Univ.  at  Chapel  Hill. 
L.  A.  Yarbro. 

In:  Dynamics  of  Lotic  Systems,  Ann  Arbor  Sci- 
ence, Ann  Arbor,  MI.  1983.  p  223-245,  5  fig,  3  tab, 
49  ref.  N-084-NC  and  B-l  10-NC. 

Descriptors:  'Aquatic  environment,  'Lotic  envi- 
ronment, 'Wetlands,  Phosphorus,  Cycling  nutri- 
ents, Streams,  Creeping  swamp,  North  Carolina, 
Flood  plains,  Runoff,  Hydrologic  regime. 

The  fluxes  and  retention  of  filterable  reactive  phos- 
phorous (FRP),  filterable  unreactive  phosphorus 
(FUP),  and  particulate  phosphorus  (PP)  in  a  flood- 
plain  swamp  in  eastern  North  Carolina  varied  in 
response  to  the  seasonality  of  inundation  and 
yearly  variations  in  runoff  from  the  upstream  wa- 
tershed. During  the  cool  season  flooded  period,  the 
floodplain  forest  floor  had  a  high  adsorption  ca- 
pacity for  runoff-derived  FRP  that  was  both  tem- 
perature and  water  FRP  concentration  dependent. 
The  FUP,  on  the  other  hand,  was  released  from 
the  forest  floor  in  approximate  proportion  to  the 
volume  of  floodwaters.  During  the  warm  season, 
when  decomposition  rates  were  faster  and  standing 
water  concentrations  of  phosphorus  were  relative- 
ly high,  little  or  no  runoff  occurred;  thus  there  was 
no  significant  loss  of  phosphorus  from  the  ecosys- 
tem. Overall,  30  to  56%  of  total  phosphorus  inputs 
were  retained  by  the  swamp  ecosystem  during  the 
2  years  of  study.  (Author) 
W86-03386 


NITRATE-NITROGEN  MASS  BALANCES  FOR 
TWO  ONTARIO  RIVERS, 

York  Univ.,  Downsview  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 
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VEGETATION  AND  CLIMATES  OF  THE  LAST 
45,000  YEARS  IN  THE  VICINITY  OF  THE 
NEVADA  TEST  SITE,  SOUTH-CENTRAL 
NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

W.  G.  Spaulding. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  83-535, 
1983.  199  p,  25  fig,  25  tab,  1 15  ref. 

Descriptors:  'Great  Basin  Desert,  Middens, 
•Mojave,  'Nevada,  Test  site,  Packrats,  'Paleocli- 
mates,  Paleoclimatology,  Quaternary,  'Vegetation, 
History,  Semi-arid  lands. 

Paleoclimatic  reconstructions  for  the  Nevada  Test 
Site,  spanning  the  last  45,000  years,  are  based  on 
plant  macrofossil  assemblages  from  radiocarbonat- 
ed  packrat  (Neotoma  spp)  middens  from  south- 
central  Nevada.  The  temperature  regime  during 
the  Wisconsin  glacial  age,  from  before  about 
45,000  years  ago  until  about  12,000  years  ago,  was 
characterized  by  lower  temperatures  during  all 
seasons.  Wisconsin  maximum  (about  18,000  years 
before  present)  winter  temperatures  were  at  least  6 
deg.  Celsius  below  those  of  the  present,  and  the 
relative  decrease  in  summer  temperature  was  as 
much  as  8  deg.  Celsius.  The  data  provide  evidence 
for  a  precipitation  regime  drier  than  that  proposed 
by  many  studies.  The  maximum  estimated  increase 
in  average  annual  precipitation  during  the  full- 
glacial  period  is  40  percent  above  current  precipi- 
tation. The  increase  in  temperature  signaling  the 
end  of  the  Wisconsin  glacial  age  may  have  begun 
as  early  as  about  16,000  years  ago.  The  oldest 
record  of  desert  scrub  vegetation  from  the  Nevada 
Test  Site  area  dates  to  about  15,000  years  ago.  By 
10,000  years  before  present,  average  annual  tem- 
peratures may  have  approximated  present  values, 
although  seasonal  temperature  and  precipitation 
regimes  probably  differed  from  those  of  today. 
Climate  changes  during  the  last  10,000  years  have 
been  relatively  minor  variations  in  a  warm,  dry 
climatic  regime.  Probably  future  climatic  changes 
include  a  brief  but  pronounced  warm  period  within 
the  next  500  years,  followed  by  a  protracted  transi- 
tion to  the  next  glacial  age  during  the  next  10,000 
years.  (USGS) 
W86-03168 


EFFECTS   OF   DECREASED   WATERING   ON 
WHEAT  AND  BARLEY  YIELDS, 

New  Mexico  Water  Resources  Research  Inst.,  Las 

Cruces. 

For  primary  bibliographic  entry  see  Field  3F. 
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PRIMARY  PRODUCTION  AND  DECOMPOSI- 
TION OF  SUBMERGENT  AND  EMERGENT 
AQUATIC  PLANTS  OF  TWO  APPALACHIAN 
RIVERS, 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
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STREAMFLOW  AND  WATER  QUALITY  OF 
ONION  RTVER,  WISCONSIN-AN  ASSESS- 
MENT OF  NONPOINT-SOURCE  DIS- 
CHARGES, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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PHYSICAL  BASIS  AND  POTENTIAL  ESTIMA- 
TION TECHNIQUES  FOR  SOIL  EROSION  PA- 
RAMETERS IN  THE  PRECIPrrATION 
RUNOFF  MODELING  SYSTEM  (PRMS), 
Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 
W.  P.  Carey,  and  A.  Simon. 


Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4218,  1984.  32  p,  8  fig,  2  tab,  69 
ref. 

Descriptors:  'Soil  erosion,  'Watershed  models, 
Physical  properties,  'Simulation  analysis,  Hydrau- 
lic detachment(Soil),  'Model  studies. 

Simulation  of  upland-soil  erosion  by  the  Precipita- 
tion-Runoff Modeling  System  currently  requires 
the  user  to  estimate  two  rainfall  detachment  pa- 
rameters and  three  hydraulic  detachmment  para- 
menters.  One  rainfall  detachment  parameter  can  be 
estimated  from  rainfall  simulator  tests.  A  reformu- 
lation of  the  rainfall  detachment  equation  allows 
the  second  parameter  to  be  computed  directly.  The 
three  hydraulic  detachment  parameters  consist  of 
one  exponent  and  two  coefficients.  The  initial 
value  of  the  exponent  is  generally  set  equal  to  1.5. 
The  two  coefficients  are  functions  of  the  soil's 
resistance  to  erosion  and  one  of  the  two  also 
accounts  for  sediment  delivery  processes  not  simu- 
lated in  the  model.  Initial  estimates  of  these  param- 
eters can  be  derived  from  other  modeling  studies 
or  from  published  empirical  relations.  (USGS) 
W86-02943 


SEDIMENT  AND  WATER-QUALITY  FOR  THE 
WEST  BRANCH  SHADE  AND  EAST  BRANCH 
SHADE  RrVER  BASINS,  OHIO,  1983  WATER 
YEAR, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

C.  J.  O.  Childress,  and  R.  L.  Jones. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-187, 
1985.  16  p,  4  fig,  3  tab,  12  ref. 

Descriptors:  'Sedimentation,  'Water  quality,  Hy- 
drologic  data  collections,  Cross-sections,  Strip 
mines,  Land  reclamation,  West  Shade  River  Basin, 
'Ohio. 

Sedimentation  in  and  flooding  of  the  West  Branch 
Shade  River  and  its  tributaries  have  been  major 
concerns  of  residents  and  State  and  local  officials. 
The  area  was  extensively  surface-mined  for  coal 
between  the  mid-1940's  and  the  early  1960's.  Rec- 
lamation efforts  immediately  after  mining  were 
unsuccessful.  The  results  have  been  elevated  sedi- 
ment loads  and  the  subsequent  loss  of  channel 
conveyance.  Two  sediment  and  stream-gaging  sta- 
tions were  established  on  the  West  Branch  Shade 
River  and  one  station  was  established  on  the  East 
Branch  Shade  River.  The  data  will  help  to  evalu- 
ate the  effectiveness  of  current  reclamation  activi- 
ties on  reducing  sediment  loads.  From  June 
through  September  1983,  suspended-sediment  yield 
was  18  times  higher  in  West  Branch  (218  tons  per 
square  mile)  than  East  Branch  Shade  River  (12 
tons  per  square  mile).  In  addition,  acidity  is  higher, 
pH  is  lower,  and  concentrations  of  dissolved  sul- 
fate and  metals  are  higher  in  the  West  Branch 
Shade  river  basin  than  in  the  East  Branch  Shade 
river  basin.  (USGS) 
W86-02947 


COMPUTER  PROGRAM  FOR  THE  COMPU- 
TATION OF  TOTAL  SEDIMENT  DISCHARGE 
BY  THE  MODnTED  EESSTEIN  PROCEDURE, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div. 
H.  H.  Stevens. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4047,  1985.  14  p,  8  ref,  10 
append. 

Descriptors:  'Computer  programs,  Data  process- 
ing, Rivers,  Sediment  transport,  'Sediment  load, 
'Modified  Einstein  procedure,  Total  sediment  dis- 
charge. 

Two  versions  of  a  computer  program  to  compute 
total  sediment  discharge  by  the  modified  Einstein 
procedure  are  presented.  The  FORTRAN  77  lan- 
guage version  is  for  use  on  the  PRIME  computer, 
and  the  BASIC  language  version  is  for  use  on  most 
microcomputers.  The  program  contains  built-in 
limitations  and  input-output  options  that  closely 


follow  the  original  modified  Einstein  procedure. 
Program  documentation  and  listings  of  both  ver- 
sions of  the  program  are  included.  (USGS) 
W86-02964 


CORRELATION  OF  PALEOSTRUCTURE  AND 
SEDIMENT  DEPOSITION  IN  THE  MADISON 
LIMESTONE  AND  ASSOCIATED  ROCKS  IN 
PARTS  OF  MONTANA,  NORTH  DAKOTA, 
SOUTH  DAKOTA,  WYOMING,  AND  NEBRAS- 
KA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02977 


CHANGES  IN  CHANNEL  GEOMORPHOLOGY 
OF  SIX  ERUPTION-AFFECTED  TRIBUTARIES 
OF  THE  LEWIS  RTVER,  1980-82,  MOUNT  ST. 
HELENS,  WASHINGTON, 

Geological  Survey,  Vancouver,  WA.  Water  Re- 
sources Div. 

H.  Martinson,  S.  Finneran,  and  L.  J.  Topinka. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.   USGS  Open-File  Report  84- 
1984.  113  p,  17  fig,  6  tab,  14  ref. 

Descriptors:  'Cross-sections,  'Channel  erosion, 
'Geomorphology,  'Channel  accretion,  Volcanoes, 
'Mount  St.  Helens,  'Washington,  Lewis  River, 
Pine  Creek,  Muddy  Creek,  Smith  Creek,  Swift 
Creek,  Bean  Creek,  Clearwater  Creek,  Channel 
geometry,  Channel  aggradation. 

The  May  18,  1980,  eruption  of  Mount  St.  Helens 
generated  a  lateral  blast,  lahars  and  tephra  deposits 
that  altered  tributary  channels  in  the  Lewis  River 
drainage  basin.  In  order  to  assess  potential  flood 
hazards,  study  channel  adjustments,  and  construct 
a  sediment  budget  for  the  perturbed  drainages  on 
the  east  and  southeast  flanks  of  the  volcano,  chan- 
nel cross  sections  were  monumented  and  surveyed 
on  Pine  Creek,  Muddy  River,  and  Smith  Creek 
during  September  and  October  of  1980.  Additional 
cross  sections  were  monumented  and  surveyed  on 
Swift  Creek,  Bean  Creek,  and  Clearwater  Creek 
during  the  summer  of  1981.  The  network  of  88 
channel  cross  sections  has  been  resurveyed  annual- 
ly. Selected  cross  sections  have  been  surveyed 
more  frequently,  following  periods  of  higher  flow. 
The  repetitive  cross-section  surveys  provide  meas- 
urements of  bank  erosion  or  accretion  and  of  chan- 
nel erosion  or  aggradation.  The  report  presents 
channel  cross-section  profiles  constructed  from  the 
survey  data  collected  during  water  years  1980-82. 
(USGS) 
W86-02979 


MEASLTUNG  THE  SURFACE  AREA  OF  SEDI- 
MENT-PARTICLES, 

Geological  Survey,  Minneapolis,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W86-03007 


IMPACT  OF  AN  OUTBURST  OF  SPntlT  LAKE 
ON  THE  COLUMBIA  RTVER, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
W.  G.  Sikonia. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4054,  1985.  55  p,  40  fig,  3  tab,  13 
ref. 

Descriptors:  'Floods,  Flood  crest,  Flood  hydro- 
graphs,  'Sediment  transport,  Deposition,  Comput- 
er models,  Hydraulic  models,  'Mudflows,  'Colum- 
bia River,  'Mount  St.  Helens,  Spirit  Lake,  'Wash- 
ington. 

A  one-dimensional  sediment-transport  computer 
model  was  used  to  study  the  effects  of  an  outburst 
of  Spirit  Lake  on  the  Columbia  River.  According 
to  the  model,  flood  sediment  discharge  to  the 
Columbia  from  the  Cowlitz  would  form  a  blockage 
to  a  height  of  44  feet  above  the  current  streambed 
of  the  Columbia  River,  corresponding  to  a  new 
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streambed  elevation  of  -3  feet,  that  would  impound 
the  waters  of  the  Columbia  River.  For  an  average 
flow  of  233,000  cubic  feet  in  that  river,  water 
surface  elevations  would  continue  to  increase  for 
16  days  after  the  blockage  had  been  formed.  The 
river  elevation  at  the  Trojan  nuclear  power  plant, 
5  miles  upstream  of  the  Cowlitz  River,  would  rise 
to  32  feet,  compared  to  a  critical  elevation  of  45 
feet,  above  which  the  plant  would  be  flooded.  For 
comparison,  the  Columbia  River  at  average  flow 
without  the  blockage  has  an  elevation  at  this  loca- 
tion of  6  feet.  Correspondingly  high  water  surface 
elevations  would  occur  along  the  river  to  Bonne- 
ville Dam,  with  that  at  Portland,  Oregon,  for  ex- 
ample, rising  also  to  32  feet,  compared  to  10  feet 
without  the  blockage.  (USGS) 
W86-03008 


SURVEY  OF  FENA  RESERVOIR,  ISLAND  OF 
GUAM:  LIMNOLOGICAL  RECONNAISSANCE, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-03018 


HYDROLOGY  AND  SEDIMENT  TRANSPORT 
VIOANALUA  VALLEY,  OAHU,  HAWAII, 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
lources  Div. 
?.  J.  Shade. 

\vailable  from  OFSS,  USGS,  Box  25425  Lake- 
vood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-41  56.  1984.  54  p,  14  fig,  14  tab, 
i6  ref. 

Descriptors:  *Rainfall-runoff  relationship,  *Model 
tudies,  'Sediment  transport,  Calibration,  Suspend- 
•d  sediment,  Recharge,  'Hawaii,  Moanalua  Valley, 
)ahu. 

rhe  rainfall-runoff  relationship  and  sediment  trans- 
K>rt  were  analyzed  for  Moanalua  Valley,  Oahu,  an 
indeveloped  watershed  in  Hawaii.  Rainfall, 
treamflow,  and  evaporation  data  were  input  to  the 
Jawdy,  Schaake,  and  Alley  distributed  routing 
ainfall-runoff  model  (DSA).  The  model  was  cali- 
irated  and  verified  for  this  rural  tropical  water- 
hed  indicating  that  on  an  event  basis  the  average 
stimate  of  runoff  is  35  percent  of  rainfall.  A  basin 
vater  balance  computer  using  calibrated  model 
parameter  values,  indicates  an  average  of  7  million 
allons  per  day  groundwater  recharge.  Sediment 
ransport  was  determined  from  daily  and  intermit- 
;nt  suspended-sediment  samples  collected  at  two 
ites,  and  from  debris  basin  surveys.  The  estimated 
lean  annual  sediment  yield  ranges  between  500 
nd  1,000  tons/mi2/yr.  (USGS) 
V86-O3034 


TREAMFLOW  AND  SUSPENDED-SEDI- 
IENT  DISCHARGE  FROM  TWO  SMALL  WA- 
ERSHEDS  IN  SOUTHWESTERN  WYOMING 
JVD  NORTHEASTERN  UTAH,  1984, 

leological  Survey,   Cheyenne,   WY.   Water  Re- 

Jurces  Div. 

or  primary  bibliographic  entry  see  Field  2E. 

/86-03066 


ALCULATING  SEDIMENT  DISCHARGE 
ROM  A  HIGHWAY  CONSTRUCTION  SITE 
V  CENTRAL  PENNSYLVANIA, 

teological   Survey,  Harrisburg,   PA.  Water  Re- 

Mirces  Div. 

or  primary  bibliographic  entry  see  Field  4C. 

/86-O3102 


ECONNAISSANCE  STUDY  OF  STREAM  SE- 
|IMENTAION,  SOUTHERN  GUAM, 

reological    Survey,    Honolulu,    HI.    Water    Re- 

>urces  Div. 

.  J.  Shade. 

.vailable  from  OFSS,  USGS,  Box  25425,  Lake- 

■ood,  CO  80225.  USGS  Water-Resources  Investi- 

ution  Report  83-4212,  1983.  33  p,  13  fig,  9  tab,  10 

if. 

descriptors:  'Sediment  yield,  Basins,  'Flow  dura- 
on,  'Sedimentation,  'Suspended  sediment,  Reser- 


voir,   'Survey,    'Guam,    Talofofo,    Ylig,    Ugum, 
Fena. 

This  study  uses  limited  available  data  to  estimate 
sediment  yields  for  three  basins  in  southern  Guam. 
The  flow-duration  sediment-rating  curve  method, 
reservoir  survey  data,  and  Pacific  southwest  Inter- 
Agency  Committee  (PSIAC)  formula  were  used. 
Daily  suspended-sediment  samples  were  collected 
at  USGS  gaging  stations  on  the  Ylig  and  Ugum 
Rivers  for  one  year.  Intermittent  samples  were 
collected  from  the  Talofofo  River  for  six  months. 
Although  limited,  these  data  are  used  in  the  flow- 
duration  sediment-rating-curve  method  to  estimate 
mean  suspended-sediment  yields.  Fena  Reservoir 
sedimentation  data  are  used  to  test  the  applicability 
of  the  PSIAC  formula  in  the  three  basins.  Esti- 
mates of  suspended-sediment  yields  are  467  to  845, 
678  to  977,  and  634  to  855  tons  per  year  per  square 
mile  for  the  Talofofo,  Ylig,  and  Ugum  basins, 
respectively.  PSIAC  estimates  of  total  sediment 
yield  are  1,200  tons/yr/mi2  for  the  Talofofo,  1,385 
tons/yr/mi2  for  the  Ylig,  and  1,210  tons/yr/mi2 
for  the  Ugum  basins.  These  values  are  comparable 
to  estimates  of  sediment  yields  from  several  similar 
basins  on  Oahu,  Hawaii.  It  appears  that  the  PSIAC 
method  can  be  a  useful  tool  in  estimating  sediment 
yields  in  some  tropical  areas.  (USGS) 
W86-03112 


ESTIMATES  OF  LONG-TERM  SUSPENDED- 
SEDIMENT  LOADS  IN  BAY  CREEK  AT  NEBO, 
PIU:  COUNTY,  ILLINOIS,  1940-80, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

T.  R.  Lazaro,  K.  K.  Fitzgerald,  and  L.  R.  Frost. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  84-4003,  1984.  22  p,  9  fig,  5  tab,  7 
ref. 

Descriptors:  'Suspended  sediments,  'Sediment 
load,  'Sediment  transport,  'Illinois,  Pike  County, 
Bay  Creek. 

Five  years  of  daily  suspended-sediment  discharges 
(1968,  1969,  1975,  1976,  and  1980)  for  Bay  Creek  at 
Nebo,  Illinois,  computed  from  once-  or  twice- 
weekly  samples  (more  often  during  storm  events), 
were  used  to  develop  transport  equations  that  can 
be  used  to  estimate  long-term  suspended-sediment 
discharges  from  long-term  water-discharge 
records.  Discharge  was  divided  into  three  groups 
based  on  changes  in  slope  on  a  graph  of  logarithms 
of  water  discharge  versus  suspended-sediment  dis- 
charge. Two  subgroups  were  formed  within  each 
of  the  three  groups  by  determining  whether  the 
flow  was  steady  or  increasing,  or  was  decreasing. 
Seasonality  was  accounted  for  by  introducing  day 
of  the  year  in  sine  and  cosine  functions.  The  sus- 
pended-sediment load  estimated  from  the  equations 
for  the  5  years  was  77.3  percent  of  that  computed 
from  daily  sediment-  and  water-discharge  records 
for  those  years.  The  mean  annual  suspended-sedi- 
ment load  for  41  years  of  estimated  loads  was 
359,500  tons,  which  represents  a  yield  of  about  3.5 
tons  per  acre  from  the  Bay  Creek  drainage  basin. 
(USGS) 
W86-03138 


RELATIONS  OF  SUSPENDED  SEDIMENT  TO 
STREAMFLOW  IN  THE  GREEN  RTVER,  WYO- 
MING, 

Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 
B.  H.  Ringen. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  84-4026,  1984.  14  p,  4  fig,  3  tab,  6 
ref. 

Descriptors:  'Sediment  concentration,  'Sediment 
discharge,  'Regression  analysis,  Streamflow,  Sta- 
tistical methods,  'Temporal-concentration  graph, 
'Sediment-transport  curve,  'Wyoming,  Green 
River  basin,  Correlation. 

The  relation  of  suspended-sediment  concentration 
to  water  discharge  was  computed  using  regression 
analysis  for  33  stations  and  2  miscellaneous  sites  in 
the  Green  River  basin,  Wyoming.  These  relations 


show  that  suspended-sediment  concentrations  vary 
in  direct  proportion  to  streamflow.  The  number  of 
coincident  instantaneous  suspended-sediment  con- 
centration and  water-discharge  values  available  for 
each  regression  analysis  ranged  from  6  to  98. 
Standard  error  of  estimates  for  35  relationships 
were  usually  large  and  correlation  were  relatively 
small.  Large  standard  errors  and  small  correlations 
are  expected  because  of  the  complexity  of  the 
fluvial  system.  The  effects  of  other  factors,  such  as 
geology,  topography,  climate,  soils,  vegetation, 
and  land  use  were  not  evaluated.  Daily  suspended- 
sediment  discharges  for  four  stations  were  comput- 
ed by  the  'sediment-transport-curve'  method  de- 
scribed in  this  report,  and  compared  with  values 
computed  by  the  traditional  'temporal-concentra- 
tion-graph' method.  Annual  sediment  yields  in  tons 
per  square  mile  drainage  area,  were  compared  in 
like  manner.  For  those  stations  examined,  values 
computed  by  the  'sediment-transport-curve' 
method  were  within  58  percent  of  those  computed 
by  the  temporal-concentration-graph'  method 
when  only  one  year  of  record  was  used,  but  were 
within  12  to  21  percent  when  2  to  4  years  of  record 
were  averaged.  (USGS) 
W86-03174 


MORPHOLOGICAL  MODELLING  FOR 
RIVERS  WITH   NON-UNIFORM   SEDIMENT, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  Civil  Engineering. 

J.  S.  Ribberink. 

Internal  Report  No  1-80,  1982,  144  p,  32  fig,  12  tab, 

23  ref,  1  append. 

Descriptors:  'Channel  morphology,  'Mathemati- 
cal models,  'Sediment  transport,  'Mathematical 
equations,  'Rivers,  Models,  Model  studies,  Predic- 
tion, Mathematical  studies,  Fluvial  sediments, 
Flow  velocity. 

The  mathematical  prediction  of  morphological 
changes  in  rivers  due  to  natural  causes  or  human 
interference  has  received  much  attention  during 
the  last  two  decades.  The  existing  mathematical 
model  for  morphological  computations  in  rivers 
consists  of  two  water-equations  and  two  sediment- 
equations.  In  principle  these  equations  are  a  conti- 
nuity equation  and  an  equation  of  motion  for  both 
phases.  This  study  attempts  to  reduce  the  complex- 
ity of  the  analysis  by  assuming  the  presence  of 
nearly  uniform  sediment.  A  quasi-steady  flow,  con- 
stant bed  roughness  and  local  transport  as  a  func- 
tion of  local  conditions  are  also  assumed.  The 
derivation  of  the  equations  needed  for  the  new 
model  is  presented.  To  gain  insight  into  the  work- 
ings of  the  new  model,  a  restriction  of  only  two 
sediment  fractions  is  used.  Specific  calculations  are 
carried  out  of  the  characteristic  directions  and 
relations.  The  influence  of  two  possible  concepts 
for  a  transport  formula  per  fraction  is  studied. 
Four  simple  applications  of  the  mathematical 
model  for  two  sediment  fractions  are  created.  The 
water  motion  is  simplified  to  enable  manual  calcu- 
lations. The  equation  of  motion  of  the  sediment  is  a 
sediment  transport  formula  which  implies  a  direct 
relationship  between  sediment  transport  and  the 
depth-averaged  water  velocity.  (Geiger-PTT) 
W86-03269 


DETERMINATION  OF  TURBIDITY  PAT- 
TERNS IN  LAKE  CHICOT  FROM  LANDSAT 
MSS  IMAGERY, 

Kentron  International,  Inc.,  Hampton,  VA.  Tech- 
nical Center. 
S.  R.  LeCroy. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  N82-32788, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CP-32-04237,  January  1982.  42  p,  23 
fig,  18  ref. 

Descriptors:  'Sedimentation,  'Satellite  technolo- 
gy, 'Remote  sensing,  'Turbidity,  'Lakes,  'Sedi- 
ment transport,  'Spectroscopy,  'Turbidity  flow, 
Lake  sediments,  Erosion,  Infrared  imagery,  Aerial 
photography,  'Arkansas,  Lake  Chicot. 

A  historical  analysis  of  all  applicable  Landsat  im- 
agery was  conducted  on  the  turbidity  patterns  of 
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Lake  Chicot,  located  in  the  Southeastern  corner  of 
Arkansas.  By  examining  the  seasonal  and  regional 
turbidity  patterns,  a  record  of  sediment  dynamics 
and  possible  disposition  can  be  obtained.  Sketches 
were  generated  from  the  suitable  imagery,  display- 
ing different  intensities  of  brightness  observed  in 
bands  5  and  7  of  Landsat's  multispectral  scanner 
data.  Differences  in  and  between  band  5  and  7 
indicate  variances  in  the  levels  of  surface  sediment 
concentrations.  High  sediment  loads  are  revealed 
when  distinct  patterns  appear  in  the  band  7  image- 
ry. Additionally,  the  upwelled  signal  is  exponential 
in  nature  and  saturates  in  band  5  at  low  wave- 
lengths for  large  concentrations  of  suspended 
solids.  (Author) 
W86-03291 


ENGINEERING  GEOLOGY  AND  GEOMOR- 
PHOLOGY  OF  STREAMBANK  EROSION: 
REPORT  4,  SUPPLEMENTAL  UPDATE  TO 
REPORT  3:  THE  APPLICATION  OF  WATER- 
BORNE  GEOPHYSICAL  TECHNIQUES  IN 
FLUVIAL  ENVIRONMENTS, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Geotechnical  Lab. 
J.  R.  May. 

Technical  Report  GL-79-7,  September  1982.  1 1  p, 
3ref. 

Descriptors:  'Bank  erosion,  'Sediment  erosion, 
•Soil  erosion,  'Stream  degradation,  Errors,  'Wave 
action,  Flood  waves,  Rivers,  Erosion,  Wind  ero- 
sion, Ohio  River,  Navigable  rivers. 

This  supplementary  report  addresses  portions  of 
Report  3  in  the  series  'Engineering  Geology  and 
Geomorphology  of  Streambank  Erosion'  to  restate 
certain  paragraphs  that  contain  significant  errors. 
In  addition,  this  supplement  provides  a  data-based 
explanation  of  causation  of  streambank  failure  and 
erosion  observed  at  the  Ohio  Rivery  survey  sites. 
Supplemental  data  resulting  from  studies  conduct- 
ed by  the  U.S.  Army  Corp  of  Engineers  along  the 
Ohio  River  show  that  wind-generated  wave  action 
has  a  negligible  effect  on  Ohio  River  banks  due  to 
low  wave  heights  and  short  fetch  lengths.  Princi- 
pal sites  where  traffic-generated  waves  and  turbu- 
lence may  result  in  bank  erosion  are  limited  to 
areas  of  the  bank  line  located  at  locking  and  dock- 
ing facilities  and  fleeting  and  staging  areas.  Bank 
failures  most  often  occur  within  short  time  periods 
in  response  to  storms  and  floods.  Bank  erosion  has 
been  historically  persistent  along  the  entire  length 
of  the  Ohio  River  but  evidence  indicates  that  this 
erosion  has  not  been  caused  by  the  construction  or 
operation  of  the  navigation  structures.  Soil  com- 
posing the  banks  has  been  eroded  (rather  than 
stripped)  and  carried  into  the  river. 
W86-03320 


THEODORE  ROOSEVELT  LAKE:  1981  SEDI- 
MENTATION SURVEY, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
J.  M.  Lara. 

Available  from  Engineering  and  Research  Center, 
Denver,  CO.  Report  No  REC-ERC-82-18,  Sep- 
tember 1982.  89  p,  66  fig,  3  tab. 

Descriptors:  'Reservoir  capacity,  'Surveys,  Ca- 
pacity, 'Reservoir  silting,  'Reservoir  storage, 
•Lake  sediments,  'Sounding,  'Sonar,  Reservoirs, 
Sediments,  Silting,  Water  storage,  Storage,  Lakes, 
Hydrographs,  Water  depth,  Arizona,  Theodore 
Roosevelt  Lake. 

Theodore  Roosevelt  Lake  was  surveyed  in  1981  to 
compile  field  data  needed  to  compute  the  reservoir 
capacity.  The  data  were  also  used  to  compute  the 
volume  of  sediments  that  had  accumulated  in  the 
reservoir  since  the  gates  of  the  dam  were  closed  in 
1909.  Twenty-eight  sediment  samples  from  reser- 
voir deposits  were  collected  from  various  reservoir 
ranges  throughout  the  lake.  Sonic  depth  recording 
equipment  interfaced  with  an  automated  survey 
system  was  used  to  run  the  hydrographic  survey. 
Reservoir  capacity  was  computed  based  on  surface 
areas  determined  by  a  width-ratio  method.  The 
capacity  of  the  reservoir  is  now  1.65  x  10  to  the  9th 
power  cu  m  (1,336,734  acre-ft),  and  the  reservoir 
has  a  surface  area  of  7016  hectares  (17,337  acres). 


Since   1909,   2.39  x   10  to  the  8th  power  cu  m 
(193,765  acre-ft)  of  sediment  accumulation  have 
resulted  in  about  a  13  percent  loss  of  capacity. 
(Author) 
W86-03331 

2K.  Chemical  Processes 


EVALUATION  OF  ENVIRONMENTAL  FAC- 
TORS AFFECTING  MAJOR  DISSOLVED-ION 
YIELDS  OF  STREAMS  IN  THE  UNITED 
STATES, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-02923 


WATER  QUALITY  OF  A  STREAM-AQUIFER 
SYSTEM,  SOUTHERN  FRANKLIN  COUNTY, 
OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

J.  T.  de  Roche,  and  A.  C.  Razem. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4238,  1984.  44  p,  8  fig,  7  tab,  20 
ref. 

Descriptors:  'Glacial  aquifers,  'Induced  infiltra- 
tion, 'Geochemistry,  Geohydrology,  Chemical 
composition,  Mass  transfer,  'Surface-groundwater 
relationships,  'Ohio,  Franklin  County. 

The  water  resources  in  the  Scioto  River  valley 
south  of  Columbus,  Ohio  were  evaluated  as  a 
potential  water  supply,  based  on  data  collected 
from  74  wells  and  4  surface-water  sites.  A  very 
hard  calcium  bicarbonate  water  high  in  dissolved 
solids  is  characteristics  of  the  area.  Mean  pH  of  the 
ground  water  is  7.3  and  concentrations  of  bicar- 
bonate range  from  238  to  530  milligrams  per  liter 
(mg/L).  Concentrations  of  dissolved  iron  in  water 
samples  (0.01  to  3.9  mg/L)  frequently  exceed  the 
Ohio  Environmental  Protection  Agency's  recom- 
mended limit  of  0.3  mg/L.  The  chemical  quality  of 
local  streams  closely  parallels  the  ground-water 
quality,  except  for  higher  levels  of  sodium,  chlo- 
ride, and  sulfate  in  the  surface  water.  Microbiologi- 
cal testing  of  ground  water  from  several  wells 
indicated  high  concentrations  of  fecal  coliform  and 
fecal  streptococci  bacteria.  The  contamination  was 
probably  due  to  infiltration  of  surface  waters 
through  improperly  sealed  wells  during  a  recent 
flood.  Mass-balance  calculations  on  the  chemical 
data  indicate  that  pH  is  buffered  primarily  by  the 
carbonate  system,  and  that  areas  of  different  chem- 
ical environments  exist  within  the  aquifer.  (USGS) 
W86-02931 


SEDIMENT  AND  WATER-QUALITY  FOR  THE 
WEST  BRANCH  SHADE  AND  EAST  BRANCH 
SHADE  RTVER  BASINS,  OHIO,  1983  WATER 
YEAR, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W86-02947 


SELECTED  TRACE-ELEMENT  DATA  FOR 
STREAMS  IN  THE  SOUTHERN  YAMPA 
RIVER  BASIN,  NORTHWESTERN,  CO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-02967 


QUANTITATIVE  ANALYSIS  OF  THE  HYDRO- 
THERMAL  SYSTEM  IN  LASSEN  VOLCANIC 
NATIONAL  PARK  AND  LASSEN  KGR  A, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02994 


INDEX  OF  GROUND- WATER  QUALrTY  DATA 
FOR  FLORTOA, 


Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03002 


RESULTS  OF  THE  U.S.  GEOLOGICAL  SUR- 
VEY'S SECOND  INTERNATIONAL  INTERLA- 
BORATORY  ANALYTICAL  COMPARISON 
STUDY--STANDARD-REFERENCE  WATER 
SAMPLES  M-86  (MAJOR  CONSTITUENTS),  T- 
87  (TRACE  CONSTITUENTS),  AND  P-5  (PRE- 
CIPITATION SNOWMELT), 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W86-03013 


GROUND-WATER-QUALITY  DATA  FROM 
THE  SOUTHERN  POWDER  RTVER  BASIN, 
NORTHEASTERN  WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

L.  R.  Larson,  and  R.  L.  Daddow. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  83-939, 
1984.  56  p,  2  fig,  3  tab,  3  ref. 

Descriptors:  Wqter  quality,  'Chemical  analysis, 
'Trace  elements,  'Radiochemical  analysis,  Wells, 
Springs,  Aquifers,  'Coal  mine  effects,  'Southern 
Powder  River  basin,  'Wyoming,  Northern  Great 
Plains  RASA,  'Coal  hydrology. 

Water-quality  data  for  wells  and  springs  in  the 
Powder  River  basin  in  northeastern  Wyoming  are 
presented  in  three  tables.  The  first  table  lists  results 
of  analyses  of  common  constituents  for  748 
ground-water  sites.  The  second  table  presents  dis- 
solved-trace-metal  data  for  220  ground-water  sites. 
Radiochemical  data  are  listed  in  the  third  table  for 
65  ground-water  sites.  The  locations  of  the  sites 
listed  in  the  tables  are  shown  on  a  map  of  the  area. 
(USGS) 
W86-03014 


RECORDS    OF    WELLS,    DRILLERS'    LOGS, 

WATER-LEVEL       MEASUREMENTS,       AND 

CHEMICAL  ANALYSES  OF  GROUND  WATER 

IN  HARRIS  AND  GALVESTON,  COS.,  TEXAS, 

1975-79, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03045 


WATER-RESOURCES  MONITORING  IN  THE 
COTTONWOOD  CREEK  AREA  SHASTA  AND 
TEHAMA  COUNTTES,  CALDTORNIA,  1982-83, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03054 


DATA  FROM  A  SOLUTE  TRANSPORT  EX- 
PERIMENT IN  THE  LEVIATHAN  MINE 
DRAINAGE,  ALPINE  COUNTY,  CALDTORNIA, 
OCTOBER  1982, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03055 


FIELD  GUTOELINES  FOR  COLLECTION, 
TREATMENT,  AND  ANALYSIS  OF  WATER 
SAMPLES,  MONTANA  DISTRICT, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-03060 


FHTRATION  AND  COLUMN-ADSORPTION 
SYSTEM  FOR  ONSITE  CONCENTRATION 
AND  FRACTIONATION  OF  ORGANIC  SUB- 
STANCES FROM  LARGE  VOLUMES  OF 
WATER, 
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alogical   Survey,   Lakewood,  CO.   Water  Re- 

rces  Div. 

■  primary  bibliographic  entry  see  Field  5A. 

6-03065 


EPARATION  OF  POLYETHLENE  SACKS 
R  COLLECTION  OF  SAMPLES  FOR 
EMICAL  ANALYSIS, 

ilogical  Survey,  Lakewood,  CO.  Water  Re- 
rcesDiv. 

primary  bibliographic  entry  see  Field  5  A. 
6-03072 


IFACE- WATER  QUANTITY  AND  QUALITY 
THE      LOWER      KENAI      PENINSULA, 
tSKA, 

ilogical  Survey,  Anchorage,  AK.  Water  Re- 

•ces  Div. 

primary  bibliographic  entry  see  Field  2E. 

S-03076 


'ARENT  WATER  RESISTIVITY,  POROSI- 
AND  WATER  TEMPERATURE  OF  THE 

DISON  LIMESTONE  AND  UNDERLYING 

CXS  EN  PARTS  OF  MONTANA,  NEBRAS- 
NORTH  DAKOTA,  SOUTH  DAKOTA,  AND 

OMING, 

logical  Survey,   Lakewood,   CO.   Water  Re- 

tesDiv. 

primary  bibliographic  entry  see  Field  2F. 

>-03081 


ECTED  HYDROLOGIC  DATA  FOR  THE 
VELL  RTVER  BASIN  IN  WISE  COUNTY, 
GINIA, 

logical  Survey,  Richmond,  VA.   Water  Re- 

ces  Div. 

primary  bibhographic  entry  see  Field  5B. 

►O3103 


ENIUM  CONCENTRATIONS  IN  WATERS 

BUTARY  TO  AND  IN  THE  VICINITY  OF 

!    KESTERSON     NATIONAL     WDLDLD7E 

UGE,  FRESNO  AND  MERCED  COUNTTES, 

JEORNIA, 

logical  Survey,  Menlo  Park,  CA.  Water  Re- 

cesDiv. 

primary  bibhographic  entry  see  Field  5A. 

-03124 


IOSPHERIC  DEPOSITION  OF  SELECTED 
MICALS  AND  THEER  EFFECT  ON  NON- 
NT-SOURCE  POLLUTION  IN  THE  TWIN 
ES  METROPOLITAN  AREA,  MTNNESO- 

logical   Survey,    St.    Paul,    MN.    Water   Re- 

:esDiv. 

primary  bibhographic  entry  see  Field  5B. 

-03125 


IPORAL  TRENDS  EN  THE  ACIDITY  OF 
CTPITATION  AND  SURFACE  WATERS  IN 
/YORK, 

ogical  Survey,  Albany,  NY.  Water  Resources 

Jrimary  bibliographic  entry  see  Field  5B. 
■03135 


LUATION  OF  GROUND-WATER  QUAL- 
DATA  FROM  KENTUCKY, 

ogical  Survey,  Louisville,  KY.  Water  Re- 
:es  Div. 

Sprinkle,  R.  W.  Davis,  and  D.  S.  Mull, 
lable  from  OFSS,  USGS,  Box  25425,  Lake- 
i,  CO  80225.  USGS  Water-Resources  Investi- 
n  Report  83-4240,  1983.  65  p,  33  fig,  4  tab,  34 

riptors:  'Water  quality,  *Groundwater,  *Sta- 
al  analysis,  Geochemistry,  Groundwater  pol- 
i,  Saline  water,  'Kentucky. 

report  reviews  and  summarizes  10,578  chemi- 
nalyses,  from  2,362  wells  and  springs  in  Ken- 
I-  These  water-quality  data  were  collected 


prior  to  September  30,  1981,  and  are  available  in 
computer  files  of  the  U.S.  Geological  Survey.  The 
principal  water-bearing  rocks  in  Kentucky  were 
combined  into  10  major  groups  to  aid  in  data 
summary  preparation  and  general  description  of 
the  ground-water  quality  of  the  State.  Ground 
water  in  Kentucky  is  generally  fresh  near  the 
outcrop  of  the  rocks  comprising  the  aquifer. 
Slightly  saline  to  briny  water  occurs  at  variable 
depths  beneath  the  freshwater.  Preparation  of  qua- 
drilinear  diagrams  revealed  three  principal  geo- 
chemical  processes  in  the  aquifers  of  Kentucky:  (1) 
mixing  of  freshwater  and  saline  water  in  an  inter- 
face zone;  (2)  dedolomitization  of  the  Devonian 
and  Silurian  and  Lower  Mississippian  carbonate 
rocks;  (3)  sodium  for  calcium  exchange  in  the 
freshwater  sections  of  many  of  the  sandstone-shale 
aquifers.  A  number  of  errors  and  deficiencies  were 
found  in  the  data  base.  The  principal  deficiencies 
were:  (1)  very  few  complete  analyses  which  in- 
cluded important  field  measurements;  (2)  inad- 
equate definition  of  the  chemistry  of  the  freshwa- 
ter-saline water  interface  zone  throughout  much  of 
the  State;  (3)  no  analyses  of  stable  isotopes  and 
dissolved  gases;  (4)  fewer  than  10  analyses  of  most 
trace  metals,  radionuclides,  and  man-made  organic 
chemicals;  and  (5)  no  data  on  bacteria  in  ground 
water  from  any  aquifer  in  the  State.  (USGS) 
W86-03142 


BACKGROUND  HYDROLOGIC  DEFORMA- 
TION ES  POTENTIAL  LIGNITE  MTNTNG 
AREAS  EN  NORTHEASTERN  MISSISSIPPI, 
AUGUST  1983, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

S.  J.  Kalkhoff. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-62, 
1984.  21p,  5  fig,  3  tab,  7ref. 

Descriptors:  *Water  quality,  Lignite,  *Sediment 
load,  'Cross-sections,  *Low  flow,  'Mississippi, 
Calhoun  County,  Webster  County,  Montgomery 
County. 

Hydrologic  data  were  collected  at  15  stream  sites 
draining  potential  lignite  areas  in  Calhoun,  Mont- 
gomery, and  Webster  Counties  during  a  period  of 
low  streamflow.  The  total  dissolved  solids  ranged 
from  25  to  14.9  mg/L  and  most  major  ion  concen- 
trations were  less  and  suspended  sediment  concen- 
trations were  less  than  30  mg/L.  The  pH  ranged 
from  6.7  to  8.1  units.  Aluminum  concentrations 
ranged  from  less  than  100  to  500  micrograms  per 
liter.  Chromium  and  zinc  concentrations  ranged 
from  1  to  10  micrograms  per  gram  and  mercury 
concentrations  ranged  from  0.01  to  0.04  micro- 
grams per  gram  in  bottom  material.  (USGS) 
W86-03162 


CHEMICAL  AND  BIOLOGICAL  QUALITY  OF 
STREAMS  AT  THE  ENDIANA  DUNES  NA- 
TIONAL LAKESHORE,  ENDIANA  1978-80, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03163 


RECONNAISSANCE  OF  BENTHIC  INVERTE- 
BRATES FROM  TRD3UTARY  STREAMS  OF 
THE  YAMPA  AND  NORTH  PLATTE  RD7ER 
BASINS,  NORTHWESTERN  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-03167 


DATA  FROM  PUMPING  AND  INJECTION 
TESTS  AND  CHEMICAL  SAMPLING  IN  THE 
GEOTHERMAL  AQUIFER  AT  KLAMATH 
FALLS,  OREGON, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F 
W86-03169 


Chemical  Processes — Group  2K 

GEOHYDROLOGY  OF  THE  NORTHERN 
PART  OF  THE  TOWN  OF  BROOKHAVEN, 
SUFFOLK  COUNTY,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03173 


UNDERGROUND  RESEOENCE  TTMES  AND 
CHEMICAL  QUALITY  OF  BASAL  GROUND- 
WATER EN  PEARL  HARBOR  AND  HONOLU- 
LU AQUD7ERS,  O'AHU,  HA  WAD, 

Hawaii   Univ.   at  Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
For  primary  bibhographic  entry  see  Field  2F. 
W86-03290 


HYDROGEN  AND  OXYGEN  ISOTOPE  GEO- 
CHEMISTRY OF  COLD  AND  WARM  SPRENGS 
FROM  THE  TUSCARORA,  NEVADA  THER- 
MAL AREA, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 

Geophysics. 

J.  R.  Bowman,  and  D.  Cole. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  DE82-O19920, 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

DOE/ID/ 12079-70,  June,  1982.  14  p.  6  fig,  1  tab, 

16ref. 

Descriptors:  *Cold  springs,  *Hot  springs,  •Deute- 
rium, "Oxygen  isotopes,  'Water  chemistry,  Water 
recharge,  Bicarbonates,  Temperature,  Geochemis- 
try, Topography,  Evaporation,  'Thermal  Springs, 
•Nevada. 

Eighteen  cold  and  warm  spring  water  samples 
from  the  Tuscarora,  Nevada  thermal  area  were 
analyzed  for  hydrogen  and  oxygen  isotope  compo- 
sition and  fluid  chemistry.  Warm  springs  have 
delta  D  values  (-128  to  -137  permil)  significantly 
lower  than  those  of  cold  springs  to  the  north  and 
east  of  the  area,  but  similar  to  the  delta  D  values  of 
cold  springs  to  the  west  and  south  (-131  to  -135 
permil).  The  recharge  area  for  the  warm  springs  is 
unlikely  to  be  to  the  immediate  north,  which  is  the 
local  topographic  highland  in  the  area.  The  hydro- 
gen isotope  data  would  permit  recharge  from  areas 
to  the  southwest  or  from  high  elevations  to  the 
southeast  (Independence  Mountains),  a  sector  con- 
sistent with  electrical  resistivity  evidence  of  fluid 
flow.  Warm  springs  are  HC03(-)-rich  waters,  en- 
riched by  a  factor  of  3  to  10  in  Na,  HC03(-)  and 
Si02  relative  to  local  cold  springs.  Average  quartz 
(no  steam  loss)  and  Na/K/Ca  geothermometer  es- 
timates suggest  subsurface  temperatures  of  145  C 
and  196  C,  respectivley.  The  warm  springs  exhibit 
poor  correlations  between  either  hydrogen  or 
oxygen  isotope  composition  and  water  temperature 
or  chemistry.  The  absence  of  such  correlations 
suggests  that  there  is  no  single  coherent  pattern  of 
cold  water  mixing  or  evaporation  in  the  thermal 
spring  system. 
W86-03308 


INFLUENCE  OF  HUMIC-ACEO  COMPLEXENG 
ON  THE  MOBILITY  OF  AMERICIUM  IN  THE 
SOIL  AQUATIC  ENVTRONMENT, 

Washington  State  Univ.,  Pullman.  Dept.  of  Chemi- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03315 


CHARACTERIZATION  OF  GLENWOOD 
SPRENGS  AND  DOTSERO  SPRINGS  WATERS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
R.  J.  Eisenhauer. 

Available  from  Engineering  and  Research  Center, 
Denver,  CO.  Report  No  REC-ERC-83-10,  Octo- 
ber 1983.  52p,  10  fig,  14  tab. 

Descriptors:  'Salinity,  'Colorado  River,  'Colora- 
do, 'Mineral  springs,  'Saline  water,  'Chemical 
properties,  Springs,  Physical  properties,  'Fate  of 
pollutant,  'Pollutant  identification,  'Trace  ele- 
ments, Path  of  pollutants,  Water  analysis,  Water 
temperature,  Aquifers,  Hydrogen  ion  concentra- 
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tion,  Cations,  Anions,  Radioactivity,  Trace  metals, 
Glenwood  Springs. 

The  Bureau  of  Reclamation  is  endeavoring  to  find 
disposal  methods  for  preventing  high  salinity  water 
from  16  identified  sources  from  entering  the  Colo- 
rado River.  The  Glen  Dot  (Glenwood  Springs- 
Dotsero  Springs)  is  one  source  that  contributes 
10%  of  the  identified  salt  load  or  227,000  metric 
tons  annually.  Data  on  the  physical  and  chemical 
properties  of  the  Glen-Dot  waters  were  collected 
from  1972  to  1982  to  aid  in  determining  disposal 
methods  and  characterizing  the  aquifers  for  major 
constituents,  trace  metals,  trace  anions,  radioactiv- 
ity, and  organic  compounds.  The  Dotsero  Springs, 
located  in  the  Leadville  limestone  strata,  had  a 
combined  flow  rate  for  11  identified  springs  of 
0.220  cu  m/sec.  Temperatures  of  these  waters 
ranged  from  23  to  32  degrees.  The  pH  ranged  from 
7.2  to  7.7  and  total  dissolved  solids  were  9.954  mg/ 
L.  The  content  of  Na,  Mg,  Ca,  K,  CI,  sulfate  and 
bicarbonate  was  82,  10,  7,  1,  84.5,  8.7  and  6.8%, 
respectively.  The  Glenwood  Springs,  located  in 
the  Leadville  limestone  strata,  had  a  combined 
flow  rate  for  14  identified  springs  of  0.296  cu  m/ 
sec.  Temperatures  of  these  waters  ranged  from  25 
to  51  degrees.  The  pH  ranged  from  6.6  to  7.6  and 
total  dissolved  solids  were  18,780  mg/L.  The  con- 
tent of  Na,  Ca,  K,  Mg,  CI,  sulfate  and  bicarbonate 
was  90,  7,  2,  1,  83.9,  10.2  and  6.0%,  respectively. 
Lime  treatment  was  recommended  to  reduce  the 
Ca  levels  of  the  Glen-Dot  waters. 
W86-03333 


WATER  ANALYSIS,  VOLUME  HI:  ORGANIC 
SPECIES, 

For  primary  bibliographic  entry  see  Field  5A. 
W86-03406 


2L.  Estuaries 


DATA  ON  DISTRIBUTION  AND  ABUNDANCE 
OF  SUBMERSED  AQUATIC  VEGETATION  IN 
THE  TIDAL  POTOMAC  RIVER  AND  TRANSI- 
TION ZONE  OF  THE  POTOMAC  ESTUARY, 
1983  AND  1984, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

V.  Carter,  N.  B.  Rybicki,  R.  T.  Anderson,  T.  J. 
Trombley,  and  G.  L.  Zynjuk. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-82, 
1985.  61  p,  28  fig,  24  tab,  13  ref. 

Descriptors:  'Submersed  aquatic  vegetation,  Vege- 
tation maps,  Aquatic  weeds,  Estuaries,  'Tidal  Po- 
tomac River,  'Potomac  River  Estuary,  'Mary- 
land, 'Virginia. 

Data  on  the  distribution  and  abundance  of  sub- 
merged aquatic  vegetation  were  collected  in  the 
tidal  Potomac  River  and  transition  zone  of  the 
Potomac  Estuary  during  1983  and  1984.  Plant  spe- 
cies were  identifed  on  transects.  Water-quality 
characteristics  measured  include  temperature,  spe- 
cific conductance,  and  Secchi  depth.  Maps  were 
made  of  the  distribution  of  individual  species  based 
on  transect  samples  and  a  complete  shoreline 
survey.  (USGS) 
W86-02944 


WATER  SURFACE  ELEVATIONS  FOR  THE 
HIGH  TH)E  OF  DECEMBER  15,  1977,  IN  THE 
PUGET  SOUND  REGION,  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
L.  M.  Nelson. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4293,  1985.  15  p,  8  fig,  1  tab,  5 
ref. 

Descriptors:  'Water  surface  profiles,  'Tidal  ef- 
fects, Tidal  floods,  Tides,  'Puget  Sound,  'Wash- 
ington, High-tide  elevations. 

An  unusually  high  oceanic  tide  on  December  15, 
1977,  caused  flooding  of  lowlying,  nearshore  parts 
of  western  Washington,  including  several  areas  in 


the  Puget  Sound  region.  At  Seattle,  the  December 
15  high  tide  of  14.8  feet  above  MLLW  (mean 
lower  low  water  datum;  8.55  feet  above  the  Na- 
tional Geodetic  Vertical  Daltum  of  1929,  or 
NGVD)  was  0.1  foot  higher  than  the  100- year 
high  tide.  At  Neah  Bay,  near  the  western  end  of 
the  Straits  of  Juan  de  Fuca,  however,  the  high  tide 
of  8.77  feet  MLLW  (4.55  feet  NGVD)  on  that  date 
was  3.2  feet  lower  than  the  100-year  high  tide.  This 
study  has  identified  the  observed  December  15 
high-tide  elevations  at  many  locations  in  the  Puget 
Sound  region.  The  observed  high  tide  then  was 
much  higher  than  predicted  in  most  of  the  Puget 
Sound  region,  primarily  as  the  result  of  a  very  low 
barametric  pressure.  Little  damage  from  wind 
waves  was  reported.  Elevation  profiles  for  the 
predicted  and  observed  high  tides  on  December  1 5 
and  for  several  other  selected  tide  levels  indicate 
an  increase  in  the  maximum  height  in  the  inland 
direction,  except  near  Port  Angeles,  and  show 
abrupt  changes  in  tidal  elevations  at  three  constric- 
tions -  Admiralty  Inlet,  Tacoma  Narrows,  and 
Deception  Pass.  (USGS) 
W86-02953 


WATER-QUALITY  STUDY  OF  THE  TIDAL  PO- 
TOMAC RIVER  AND  ESTUARY  -  AN  OVER- 
VIEW, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-02975 


WATER  QUALITY  OF  THE  TIDAL  POTOMAC 
RIVER  AND  ESTUARY  HYDROLOGIC  DATA 
REPORTS  SUPPLEMENT  1979  THROUGH 
1981  WATER  YEARS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-02997 


PRIMARY  PRODUCTIVITY  IN  THE  POTO- 
MAC TIDAL  RIVER,  MARYLAND,  MAY  1980 
TO  AUGUST  1981, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03000 


EFFECT  OF  EUSTATIC  SEA-LEVEL  CHANGES 
ON  SALTWATER-FRESHWATER  RELATIONS 
IN  THE  NORTHERN  ATLANTIC  COASTAL 
PLAIN, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-O301O 


DISTRD3UTION  AND  ABUNDANCE  OF  SUB- 
MERSED AQUATIC  VEGETATION  IN  THE 
TIDAL  POTOMAC  RIVER  AND  ESTUARY, 
MARYLAND  AND  VntGINIA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

V.  Carter,  J.  E.  Paschal,  and  N.  Bartow. 

Available  from  Dist  Branch,  USGS  604  S.  Pickett 

St.  Alexandria,  VA  22034.  USGS  Water-Supply 

Paper  2234-A,  1985.  46  p,  20  fig,  20  tab,  86  ref. 

Descriptors:  Aquatic  Plants,  Nutrients,  Plant 
growth,  'Submersed  aquatic  plants,  Aquatic  habi- 
tats, Substrate,  Estuaries,  'Potomac  River  Estuary, 
Tidal  Potomac  River,  'Maryland,  'Virginia,  Dis- 
trict of  Columbia. 

The  distribution  and  abundance  of  submersed 
aquatic  vegetation  in  the  tidal  Potomac  River  and 
Estuary  were  studied  from  1978  through  1982. 
Sixteen  species  of  submersed  aquatic  plants  were 
identified-fourteen  vascular  plants  and  two  species 
of  the  algae  Chara.  Most  of  the  plants  were  located 
in  the  transition  zone  of  the  Potomac  River  and 
Wicomico  River  tributary,  with  a  few  isolated 
populations  in  the  tidal  river  and  estuary.  Vallis- 
neria  americana,  Zannichellia  palustris,  Ruppia 
maritima  and  Potamogeton  perfoliatus  were  the 
most    abundant    and    widespread    species.    The 


present  distribution  differs  considerably  from  tha 
in  the  early  1900's  when  flats  in  the  tidal  rive 
were  covered  with  lush  vegetation  such  as  Vallis 
neria  and  Potamogeton  spp.,  and  the  estuary  hai 
an  abundance  of  Zostera  marina.  The  factors  re 
sponsible  for  the  decline  of  submersed  aquatii 
vegetation  in  the  tidal  Potomac  River  and  Estuar 
are  varied  and  may  include  storm  damage  in  th< 
1930's;  increasing  nutrient  enrichment  with  a  shif 
in  the  relationship  between  submersed  aquatii 
plants  and  phytoplankton,  a  change  in  light  avail 
ability;  and  grazing  by  turtles,  fish,  muskrat,  o 
waterfowl.  Salinity  dynamics  may  account  for  thi 
presence  of  abundant  vegetation  and  the  diversit; 
of  species  in  the  transition  zone.  (USGS) 
W86-03012 


SEASONAL  PATTERNS  OF  ALKALINITY  Ir> 
THE  SAN  FRANCISCO  BAY,  CALIFORNIA 
ESTUARINE  SYSTEM  DURING  1980, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re 

sources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03059 


SALINITY,   ALKALINITY,    AND   DISSOLVEI 

AND  PARTICULATE  ORGANIC  CARBON  I> 

THE  SACRAMENTO  RIVER  WATER  AT  RIC 

VISTA,  CALIFORNIA,  AND  AT  OTHER  LOCA 

TIONS  IN  THE  SACRAMENTO-SAN  JOAQUE* 

DELTA,  1980, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re 

sources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03063 


FRESHWATER  RUNOFF  AND  SALINITY  DIS 

TRIBUTION  IN  THE  LOXAHATCHEE  RIVEI 

ESTUARY,  SOUTHEASTERN  FLORIDA,  1980 

82, 

Geological  Survey,  Tallahassee,  FL.  Water  Re 

sources  Div. 

G.  M.  Russell,  and  B.  F.  McPherson. 

Available  from  OFSS,  USGS,  Box  25425  Lake 

wood,  CO  80225.  USGS  Water-Resources  Investi 

gation  Report  83-4244,  1984.  36  p,  21  fig,  4  tab,  1. 

ref. 

Descriptors:  'Salinity,  Rivers,  Canals,  'Estuaries 
Water  release,  'Runoff,  Loxahatchee  River  estu 
ary,  Canal  18,  Jupiter  Inlet,  'Florida. 

Freshwater  mixed  with  seawater  over  a  distance  o 
5  to  10  river  miles  in  the  Loxahatchee  River  estu 
ary  during  a  recent  study.  Large  freshwater  in 
flows  vertically  stratified  the  estuary  and  shifte< 
the  mixing  zone  seaward.  In  the  northwest  fork  o 
the  estuary,  the  saltwater-freshwater  interfao 
moved  daily  about  0.5  to  1.5  river  miles  as  a  resul 
of  tides,  and  annually  about  3  to  5  miles  as  a  resul 
of  seasonal  changes  in  freshwater  inflow.  In  thi 
southwest  fork,  saltwater  movement  upstream  wa 
blocked  by  a  gate  and  dam  structure  in  Canal- 18 
4.7  miles  upstream  from  the  Atlantic  Ocean.  Al 
though  Canal- 1 8  discharged  about  one-third  of  th> 
total  freshwater  tributary  inflow  to  the  estuary,  th' 
effects  of  canal  discharge  on  salinity  were  limite* 
to  relatively  brief  periods.  Much  of  the  time,  nc 
freshwater  was  discharged.  (USGS) 
W86-03118 


THEORETICAL  AND  OBSERVED  PROFILE! 
OF  TIDAL  CURRENTS  AT  TWO  SrTES  OF 
THE  SOUTHEASTERN  BERING  SEA  SHELF 

National   Oceanic  and   Atmospheric   Administra 

tion,  Seattle,  WA.  Pacific  Marine  Environmenta 

Lab. 

H.  O.  Mofjeld,  J.  D.  Schumacher,  and  D.  J. 

Pashinski. 

NOAA  Technical  Memorandum  ERL  PMEL-62 

October  1984.  60  p,  10  fig,  1 1  tab,  26  ref. 

Descriptors:  'Theoretical  analysis,  'Tidal  current 
•Tidal  hydraulics,  'Hydraulic  models,  'Continen 
tal  shelf,  Models,  Model  studies,  Tides,  Eddies 
Waves,  Wave  propagation,  Wave  action,  Hydrau 
lie  similitude. 
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iemi-analytic  theory  for  vertical  profiles  of  tidal 
rents  on  the  continental  shelf  is  presented  in 
ich  the  vertical  eddy  viscosity  is  obtained  with 
liigh-resolution,  Level  II  turbulence  closure 
del.  Each  tidal  constituent  is  assumed  to  be  free 
Uow  water  wave  propagating  on  an  unstratified 
If  on  constant  depth.  The  eddy  viscosity  is  a 
e-dependent  composite  of  contributions  from 
major  tidal  constituents.  The  theoretical  pro- 
s  were  fit  to  M2  and  Kl  current  harmonic 
istants  observed  at  two  sites  on  the  Southeastern 
■ing  Sea  Shelf.  The  fit  of  M2  and  Kl  theoretical 
files  reproduced  the  general  features  of  the  tidal 
rents  (rectilinear  with  Kelvin  wave  regime)  at 
coastal  station  BBL1  off  the  Alaska  Peninsula, 
the  mid-shelf  currents,  the  fit  to  the  thin  bound- 
layers  observed  for  M2  and  Kl  revealed  a 
ill  apparent  bottom  roughness  (0.001  cm),  possi- 
due  to  calm  weather  and/or  the  lack  of  bed- 
ins.  The  theory  overestimates  slightly  the  width 
the  M2  ellipses  but  predicts  the  Kl  width  and 
pendicular  orientation  of  the  M2  and  Kl  ellip- 
The  model  provides  estimates  of  residual  tidal 
rents  under  very  restrictive  assumptions.  For 
coastal  Kelvin  waves,  the  residual  tidal  current 
ue  almost  entirely  to  Stokes  drift,  while  for  the 
irdnip  waves,  the  magnitudes  of  the  theoretical 
dual  currents  are  a  factor  of  1/20  smaller  than 
coastal  currents.  (Geiger-PTT) 
6-03237 


TA  FROM  THE  SALSX  CRUISES:  MAY 
8-JULY  1980, 

[aware  Univ.,  Newark.  Sea  Grant  Coll.  Pro- 
Da. 

H.  Culberson,  J.  H.  Sharp,  T.  M.  Church,  and 
W.Lee. 

ailable  from  the  National  Technical  Information 
vice,  Springfield,  VA  22161  as  PB83-1 17085, 
x  codes:  A04  in  paper  copy,  A01  in  microfiche, 
iversity  of  Delaware  Oceanographic  Data 
x>rt  Number  2.  February  1982.  53  p,  7  fig,  7  tab. 

scriptors:  *Data  acquisition,  'Estuaries,  Salini- 
Water  temperature,  Dissolved  oxygen,  Hydro- 
:  ion  concentration,  Alkalinity,  Phosphates,  Ni- 
es,  Nitrites,  Delaware  River,  Trace  metals,  Or- 
ic  carbon,  Phosphorus,  Ammonium. 

;mical  and  physical  data  collected  during  six 
ises  in  the  Delaware  River  and  Bay  from  May 
8  to  July  1980  are  reported.  These  cruises, 
ignated  Salsx,  covered  the  entire  salinity  gradi- 
in  the  estuary  from  freshwater  in  the  river  near 
ladephia  to  seawater  at  the  entrance  of  the  bay. 
ring  Salsx-2  and  Salsx-4,  stations  were  also  oc- 
lied  in  the  coastal  waters  off  Delaware  and  New 
sey.  In  addition  during  Salsx-4  and  Salsx-6,  sam- 
ig  in  the  freshwater  portion  of  the  estuary  was 
aided  from  Philadelphia  to  Trenton,  the  head 
the  estuary.  The  following  parameters  were 
isured  on  board  during  the  cruise:  temperature, 
nity,  oxygen  and  pH.  Total  alkalinity,  phos- 
ite,  nitrate,  nitrite,  ammonium,  dissolved  organ- 
:arbon  and  phosphorus,  and  particulate  organic 
bon  were  analyzed  ashore  for  all  cruises.  Sta- 
l  positions  were  charted  for  all  cruises.  Trace 
lals  were  determined  ashore  for  selected  posi- 
ts in  cruises  2-6. 
16-03298 

WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

i.  Saline  Water  Conversion 


E  OF  NON-CONVENTIONAL  WATER  RE- 
URCE  IN  DEVELOPING  COUNTRIES, 

ited  Nations,  New  York.  Dept.  of  Technical 
■operation  for  Development, 
tural  Resource/Water  Series  No.  14,  ST/ESA/ 
\  1985.  278  p,  9  fig,  26  tab,  208  ref,  2  append. 

scriptors:  'Desalination,  'Water  reuse,  'Devel- 
ng  countries,  'Icebergs,  'Water  supply  devel- 
nent,  'Water  transport,  Water  resources  devel- 
nent,  Wastewater  renovation,  Reverse  osmosis, 
mbrane  processes,  Distillation,  Electrodialysis, 


Rural  areas,  Cost  analysis,  Weather  modification, 
Evaporation  control. 

Twenty  years  after  the  United  Nations  issued  a 
series  of  publications  on  water  desalination  pros- 
pects in  developing  countries,  the  use  of  non- 
conventional  water  resources  in  developing  coun- 
tries was  reviewed.  The  progress  made  over  the 
past  20  years  in  the  use  of  desalination,  transport  of 
water,  water  reuse  and  enhancement  of  existing 
supplies  or  sources  is  reported.  The  development 
of  brackish  and  sea-water  sources  through  distilla- 
tion methods,  electrodialysis,  and  reverse  osmosis 
is  considered.  Supply  and  demand  evaluations, 
energy  considerations,  and  factors  related  to  proc- 
ess selection  are  economic  aspects  of  desalination 
that  are  examined.  Small-scale  desalination  units  in 
rural  areas,  and  the  combination  of  desalination 
efforts  with  renewable  energy  sources  are  also 
discussed.  The  transport  of  water  by  tankers  or  in 
the  form  of  icebergs  is  examined  in  relation  to 
recent  technological  advances  and  applications  in 
developing  countries.  Wastewater  reuse  is  consid- 
ered as  a  form  of  non-conventional  water  reuse. 
The  enhancement  of  existing  supplies  or  sources  by 
weather  rrodification  and  evaporation  suppression 
is  reviewed.  Future  prospects  for  all  the  methods 
examined  in  this  publication  are  outlined.  Annexes 
to  the  main  text  discuss  the  technical  background 
of  distillation,  electrodialysis,  and  reverse  osmosis. 
A  list  of  United  Nations  publications  on  water 
resources  development  topics  is  given.  (Geiger- 
PTT) 
W86-03240 


AUTOMATED  PLUGGENG  FACTOR  MONI- 
TOR: SPECIFICATIONS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

R.  J.  Eisenhauer,  and  S.  C.  Stitt. 

Available  from  Engineering  and  Research  Center, 

Denver,  CO.  Report  No.  REC-ERC-83-4,  October 

1983.  44  p,  6  fig,  1  app,  2  ref. 

Descriptors:  'Automation,  Electronic  equipment, 
'Monitoring,  'Control  systems,  'Reverse  osmosis, 
'Membrane  processes,  'Desalination,  'Hydraulic 
equipment,  Sampling,  Membranes,  Suspended 
soilds,  Hydraulic  machinery. 

Efficient  and  economical  control  of  a  reverse  os- 
mosis membrane  water  desalting  process  is  depend- 
ent on  rapid  but  precise  monitoring  of  the  feed 
water  parameter  known  as  the  plugging  factor. 
The  plugging  factor  measures  the  amount  of  mi- 
croscopic organic  and  inorganic  particulate  matter 
within  the  size  range  measured  which  is  suspended 
in  the  water.  A  totally  automatic  plugging  factor 
monitor  (PFM)  test  assembly  was  designed  by  and 
tested  by  government  engineers.  The  PFM  elec- 
tronic controller  drives  the  PFM  tester  to  obtain 
the  necessary  data  for  calculating  a  plugging  factor 
for  a  sample  of  water  the  PFM-SPSBP  draws 
continuous  flow  samples  of  test  water  for  l-(6) 
reselected  sources.  The  SPSBP  flow  operation  is 
schematically  diagramed.  Other  PFM-tester  unit 
function  and  hardware  specifications  are  also  in- 
cluded along  with  engineer  drawings  of  the  mech- 
anisms. 
W86-03325 


CATION  EXCHANGE  PRETREATMENT 
STUDIES  FOR  HIGH  RECOVERY:  YUMA  DE- 
SALTING PLANT, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
J.  W.  Kaakinen,  and  P.  E.  Laverty. 
Available  from  Engineering  and  Research  Center, 
Denver,  CO.  Report  No  REC-ERC-82-11,  Octo- 
ber 1983.  295  p,  34  fig,   15  tab,  9  app,   33  ref. 

Descriptors:  'Desalination,  'Desalination  plants, 
'Cation  echange,  'Sulfates,  'Water  softening, 
'Gypsum,  Pretreatment  standards,  Calcium  sulfate, 
Ion  exchange,  Brines,  Scaling,  Resins,  Deminerali- 
zation,  Adsorption,  Yuma  Desalting  Plant. 

The  main  purpose  of  the  High  Recovery  Test 
Program  was  to  obtain  feasibility  design  data  for 
cation  exchange  softening  to  allow  a  greater  frac- 
tional recovery  of  desalted  product  water  at  the 


YDP  (Yuma  Desalting  Plant).  Compared  to  the 
original  YDP  design  with  70%  desalting  recovery, 
additional  removal  of  calcium  in  the  sesalting  feed 
would  allow  recoveries  over  90%.  The  sole  chemi- 
cal regeneration  solution  for  the  IX  (ion  exchange) 
process  during  steady-state  operation  would  be  the 
sodium-rich  brine  from  the  desalting  equipment. 
Pilot  plant  equipment  to  test  this  process  was  oper- 
ated at  the  YDTF  (Yuma  Desalting  Test  Facility) 
and  consisted  of  an  IX  unit  and  an  electrodialyzer 
to  supply  reject-brine  regenerant  for  the  IX  experi- 
ments. Because  the  reject-brine  contained  major 
concentrations  of  sulfate,  gypsum  scale  occurred  in 
the  resin  bed  under  certain  IX  operating  condi- 
tions. Scaling  occurred  especially  when  the  water 
temperatures  were  about  30  C  in  the  summer. 
Scaling  did  not  occur  with  water  tempertures  of  15 
C  in  the  winter.  Gypsum  scale  buildup  in  the  resin 
bed  could  be  avoided  by  regeneration  with  a  high 
upward  flow  rate  causing  a  fluidized  bed.  Reuse  of 
regenerant  was  also  beneficial.  Multiple  regression 
analysis  of  the  IX  data  delineated  the  importance 
of  several  control  variables  in  the  IX  experiments, 
including  regeneration  concentration,  flow  rate, 
volume,  and  temperature.  The  major  response 
variable  was  the  specific  calcium  resin  capacity 
divided  by  the  IX  cycle  duration.  This  number  is 
inversely  proportional  to  the  design  resin  require- 
ment. Results  show  that  the  ion  exchange  high 
recovery  pretreatment  process  is  highly  feasible, 
and  that  it  is  technically  possible  to  achieve  high 
recovery  in  the  YDP.  Numerous  recommendations 
for  a  plant  design  are  given  and  future  studies  are 
noted. 
W86-03335 

3B.  Water  Yield  Improvement 


USE  OF  NON-CONVENTIONAL  WATER  RE- 
SOURCE IN  DEVELOPING  COUNTRIES, 

United  Nations,  New  York.  Dept.  of  Technical 

Co-operation  for  Development. 

For  primary  bibliographic  entry  see  Field  3A. 

W86-03240 

3C.  Use  Of  Water  Of  Impaired 
Quality 


MULTIPLE  WATER  REUSE  IN  POULTRY 
PROCESSING:  CASE  STUDY  IN  EGYPT, 

Alexandria  Univ.  (Egypt).  Higher  Inst,  of  Public 
Health. 
A.  Hamza. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-156760, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
EPA-600/2-83-005,  January  1983.  96  p,  21  fig,  30 
tab,  22  ref.  3-542-2. 

Descriptors:  'Reclaimed  water,  'Water  reuse, 
Water  treatment,  Chlorination,  Water  use,  Im- 
paired water  use,  Wastewater,  Wastewater  man- 
agement, Wastewater  treatment,  Wastewater  ren- 
ovation, Food  processing  industry. 

An  industrial-scale  multiple  water  reuse  system 
was  under  investigation  for  a  period  of  four  years 
at  a  modern  poultry  processing  plant  in  Alexan- 
dria, Egypt.  The  system  involved:  chlorination  of 
cooling  water  from  the  compressor;  reuse  of  this 
water  in  the  chiller;  successive  transfer  of  an  equiv- 
alent amount  of  water  from  the  chiller  to  the 
prechiller,  from  the  prechiller  to  the  wash  tank, 
and  finally,  from  the  wash  tank  to  the  scalder. 
Process  waters  in  the  prechiller  and  wash  tank 
were  alternately  purified  by  diatomaceous  earth 
filtration.  Long-term  studies  at  the  plant  indicated 
successful  utilization  of  a  multiple  reuse  system 
with  chlorinated  water  (20  mg/1  input)  and  a  water 
makeup  rate  of  20  cu  m/day.  Build-up  of  contami- 
nants (total  aerobic  and  coliform  counts)  and  pol- 
lutants (Grease,  suspended  residue,  BOD  and 
COD)  in  the  immersion  tanks  were  compared  to 
normal  operation.  (Author) 
W86-03274 
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3D.  Conservation  In  Domestic  and 
Municipal  Use 


EVALUATION  OF  THE  ADSORPTION  PROP- 
ERTIES OF  SILICALITE  FOR  POTENTIAL  AP- 
PLICATION TO  ISOLATING  POLAR  LOW- 
MOLECULAR-WEIGHT  ORGANICS  FROM 
DRINKING  WATER, 
Ames  Lab.,  I  A. 

For  primary  bibliographic  entry  see  Field  5F. 
W86-03266 
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ENERGY  AND  U.S.  AGRICULTURE:  IRRIGA- 
TION PUMPING,  1974-1980, 

Economic    Research    Service,    Washington,    DC. 

Natural  Resource  Economics  Div. 

G.  Sloggett. 

Agricultural  Economic  Report  No.  495,  December 

1982.  36  p,  1  fig,  9  tab,  18  ref,  3  append. 

Descriptors:  'Irrigation,  'Economic  aspects, 
•Groundwater,  Irrigation  efficiency,  Irrigation  en- 
gineering, Water  potentials,  Irrigation  practices, 
Irrigation  wells,  Pump  wells. 

Data  on  a  variety  of  aspects  of  pump-irrigation  fuel 
costs  are  presented.  Pump  irrigators  can  reduce 
energy  costs  by  irrigating  more  efficiently.  U.S. 
farmers  increased  onfann  pump  irrigation  by  21 
percent  from  1974  to  1980,  adding  7.5  million 
pump-irrigated  acres.  Farmers  irrigated  42.6  mil- 
lion acres  in  1980  with  onfarm  pumps,  and  pump 
energy  accounted  for  23  percent  of  total  energy 
used  onfarm  for  crop  production.  Most  irrigation 
pumps  used  electricity,  followed  in  descending 
order  by  natural  gas,  diesel,  liquefied  petroleum 
gas  (LPG),  and  gasoline.  Diesel  fuel  use  about 
doubled,  but  the  use  of  gasoline  and  LPG  for 
pumping  irrigation  water  declined.  Pump  irrigators 
can  reduce  energy  costs  by  irrigating  more  effi- 
ciently. Tail-water  recovery  for  surface-water  irri- 
gation systems  is  becoming  very  popular  and  can 
reduce  energy  use  by  10  to  30  percent.  Also,  low- 
pressure  center  pivot  sprinkler  systems  saved 
United  States  farmers  an  estimated  $42  million  in 
energy  costs  during  1980.  (Halterman-PTT) 
W86-03233 


CROP-WATER  PRODUCTION  FUNCTIONS 
AND  ECONOMIC  IMPLICATIONS  FOR  THE 
TEXAS  HIGH  PLAINS  REGION, 

Economic    Research   Service,    Washington,    DC. 
Natural  Resource  Economics  Div. 
P.  G.  Hoyt. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-149690, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
ERS  Staff  Report  No.  AGES820405,  April  1982. 
30  p,  16  tab,  12  ref. 

Descriptors:  'Irrigation  efficiency,  'Irrigation 
practices,  'Water  conservation,  Water  costs,  'Cost 
analysis,  Irrigation  water,  Irrigation  requirements, 
Economic  aspects,  Corn,  Sorghum,  Wheat,  Aqui- 
fer, Crop  production,  Decision  making,  Profit. 

Crop-water  production  functions  are  estimated  by 
growth  stage  for  the  major  crops  of  corn,  sorghum 
and  wheat  grown  in  the  Texas  High  Plains  region. 
An  economic  analysis  of  these  production  func- 
tions provides  useful  information  for  making  farm- 
level  irrigation  decisions  to  increase  profits  and 
conserve  water  in  the  Ogallala  Aquifer.  Results  of 
this  study  show  that  irrigators  can  both  save  water 
and  increase  profits  for  com  by  applying  water  to 
maximize  profits  rather  than  yields  when  water 
prices  (costs)  are  high.  Profit  maximizing  quantities 
of  irrigation  water  change  very  little  in  response  to 
changes  in  crop  or  water  prices,  under  convention- 
al delivery  and  application  efficiencies.  Increasing 
irrigation  application  efficiency  decreases  water 
pumped  at  all  water  prices,  while  crop  profits  are 
only  affected  at  medium  and  high  water  prices.  A 
reduction  in  well  yields  of  up  to  20%  has  no 
significant  effect  on  crop  profits  per  acre  for  corn 
and  wheat,  assuming  normal  precipitation.  Profit 
maximization  with  well  yield  reductions  of  40%  or 


less  will  result  in  lower  irrigation  application  levels 
and  not  less  land  under  irrigation,  assuming  normal 
precipitation.  (Geiger-PTT) 
W86-03255 


WATER  CONSERVATION  ALTERNATIVES 
FOR  CALIFORNIA  AGRICULTURE:  A 
MICROECONOMIC  ANALYSIS, 

Economic    Research    Service,    Washington,    DC. 
Natural  Resource  Economics  Div. 
S.  Kelly,  and  H.  Ayer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-149708, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
ERS  Staff  Report  No.  AGES820417,  April  1982. 
28  p,  11  tab,  11  ref. 

Descriptors:  'Irrigation  efficiency,  'Irrigation 
practices,  'Water  conservation,  'Water  costs, 
•Cost  analysis,  Irrigation  water,  Irrigation  require- 
ments, Economic  aspects,  Corn,  Cotton,  Toma- 
toes, Crop  production,  Decision  making,  Profit, 
Pricing. 

Crop-water  production  functions  for  corn,  cotton, 
and  tomatoes  grown  in  California  are  estimated  to 
determine  the  effects  on  water  use  and  farm  profits 
of  alternative  water  application  levels,  changes  in 
irrigation  delivery  and  field  efficiencies,  and  quan- 
tity restrictions  and  changes  in  water  cost  on  water 
applications.  The  production  functions  show  tht 
short  run  profits  are  sharply  increased  if  irrigation 
field  efficiences  are  increased.  Education  efforts  to 
reduce  irrigation  levels  will  be  profitable  where 
the  cost  of  water  is  medium  or  high;  profits  can  be 
increased  and  water  saved  if  water  is  medium  or 
high;  profts  can  be  increased  and  water  saved  if 
water  applications  are  cut  below  common  practice 
or  the  yield  maximizing  levels.  The  magnitude  of 
cost  savings  varies  widely  based  on  the  source  of 
surface  water  and  the  lift  depth  of  pumped  water. 
Educational  and  management  services  can  encour- 
age farmers  to  improve  field  and  delivery  efficien- 
cies by  providing  technical  and  economic  data 
which  shows  the  profitability  of  efficiency  im- 
provement. Improved  delivery  efficiencies  show 
substantial  increases  in  short  run  profits  in  areas  of 
medium  to  high  water  prices.  The  production 
functions  can  determine  the  profit  reduction  from  a 
10  or  20%  cut  in  water  applications  on  crops. 
When  very  low  water  prices  are  increased  several 
fold,  water  application  is  reduced  by  a  meaningful 
amount.  (Geiger-PTT) 
W86-03256 


EFFECTS  OF  DECREASED  WATERING  ON 
WHEAT  AND  BARLEY  YTELDS, 

New  Mexico  Water  Resources  Research  Inst.,  Las 

Cruces. 

T.  W.  Sammis,  and  D.  Smeal. 

WRRI  Report  No.  179,  January  1983.  72  p,  12  fig, 

31  tab,  11  ref,  2  append.  1-4-23652. 

Descriptors:  'Soil-water-plant  relationships, 
'Water  conservation,  'Irrigation  efficiency, 
'Water  use  efficiency,  Barley,  Wheat,  Crop  yield, 
Evapotranspiration,  Sprinkler  irrigation,  Grain 
crops,  Water  stress,  Stress,  Clovis,  New  Mexico, 
Agricultural  hydrology. 

Water  resource  planners  use  a  water-production 
function,  which  is  the  relationship  between  yield 
and  evapotranspiration  (E)  to  determine  the  eco- 
nomic impact  of  various  water  allocation  decisions. 
Wheat  and  barley  were  irrigated  with  a  range  of 
water  levels  using  a  sprinkler-line  source  to  deter- 
mine yield  and  evapotranspiration  under  deficit 
irrigation.  The  water-production  functions  for 
spring  and  winter  barley  were  different  and  varied 
under  different  levels  of  fertilizer.  However,  ex- 
pressing the  data  in  terms  of  relative  yield  and 
relative  evapotranspiration  produced  a  common 
water  production  function.  The  grain  water-pro- 
duction functions  for  the  winter  wheat  under  non- 
nitrogen  stress  conditions  were  the  same  over 
years.  The  average  wheat  water-production  func- 
tion at  Covis,  New  Mexico,  was  statistically  differ- 
ent from  a  derived  wheat  water-production  func- 
tion in  Yuma,  Arizona.  However,  when  the  water- 
production  functions  were  again  expressed  in  rela- 
tive yield  and  relative  E  terms,  the  production 


functions  became  statistically  the  same  and  trans- 
ferable to  either  site.  The  transferability  of  a  water- 
production  function  from  location  to  location  can 
be  accomplished,  when  expressed  in  relative  terms, 
under  varying  climate  conditions  and  varying  fer- 
tilizer levels.  Water  stress  also  affects  the  physio- 
logical development  rate  and  physiological  charac- 
teristics of  both  barley  and  wheat.  The  changes  in 
the  physiological  characteristics  of  the  crops  can 
be  used  to  estimate  the  resulting  decrease  in  yield 
caused  by  moisture  stress.  (Author) 
W86-03289 


ADVANCES  IN  IRRIGATION, 

Volume  I.  Academic  Press,  New  York.  1982, 
Edited  by  Daniel  Hillel.  302  p. 

Descriptors:  'Irrigation,  'Irrigation  practices,  'Ir- 
rigation programs,  'Irrigation  efficiency,  'Crop 
production,  Models,  Irrigation  requirements, 
Water  stress,  Trickle  irrigation,  Irrigation  water, 
Drip  irrigation,  Salt  balance,  Conjunctive  use,  Irri- 
gation design,  Irrigation  canals,  Soil  moisture 
meters,  Semiarid  lands. 

This  volume  is  the  first  of  a  new  serial  publication 
entitled  'Advances  in  Irrigation'.  The  new  serial  is 
aimed  at  fulfilling  a  perceived  global  need  for 
periodically  updated,  comprehensive  elucidations 
of  the  various  topics  of  contemporary  interest  and 
importance,  related  to  the  rapidly  advancing  sci- 
ence and  engineering  practice  of  irrigation.  The 
contributions  used  in  the  serial  will  include,  but  not 
be  limited  to,  state-of-the-art  reports,  critiques  of 
current  practices,  economic  analyses,  case  studies 
of  irrigation  in  difference  locations,  changing  con- 
cepts of  irrigation,  and  water-use  efficiency.  Con- 
siderations will  be  given  to  such  topics  as  energy 
and  irrigation,  controlled-environment  crop  pro- 
duction, conjuctive  use  of  rainfall  and  irrigation, 
and  the  precise  role  of  irrigation  in  regional  and 
global  food  production.  Contributions  of  this  first 
volume  cover  the  following  topics:  conjunctive  use 
of  rainfall  and  irrigation  in  semiarid  regions,  irriga- 
tion scheduling  using  soil  moisture 
measurements(theory  and  practice),  canopy  tem- 
perature and  crop  water  stress,  use  of  solute  trans- 
port models  to  estimate  salt  balance  below  irrigat- 
ed cropland,  level-basin  irrigation,  flow  measure- 
ment flumes(applications  to  irrigation),  (water 
management),  and  principles,  practices,  and  poten- 
tialities of  trickle  (drip)  irrigation.  (Geiger-PTT) 
W86-03398 


CONJUNCTIVE  USE  OF  RAINFALL  AND  IR- 
RIGATION EN  SEMIARID  REGIONS, 

Agricultural    Research    Service,    Bushland,    TX. 
Conservation  and  Production  Research  Lab. 
B.  A.  Stewart,  and  J.  T.  Musick. 
IN:  Advances  in  Irrigation,  Volume  1,  1982.  1-24 
p,  9  fig,  4  tab,  24  ref. 

Descriptors:  'Irrigation  practices,  'Irrigation  pro- 
grams, 'Irrigation  efficiency,  'Conjunctive  use, 
•Semiarid  lands,  Irrigation,  Irrigation  require- 
ments, Crop  production,  Irrigation  water,  Rainfall, 
Precipitation,  Economic  aspects,  Soil  water,  Eva- 
potranspiration, Crop  yield. 

The  conjunctive  use  of  rainfall  and  irrigation  offers 
considerable  potential  for  increasing  water-use  effi- 
ciency and  reducing  energy  needs  for  pumping  in 
semiarid  regions.  Rainfall  distributions  in  semiarid 
areas  of  the  Central  and  Southern  Great  Plains 
regions  of  the  United  States  are  given.  The  man- 
agement strategy  of  limited  irrigation  is  to  optimize 
production  per  unit  of  applied  water,  rather  than  tc 
maximize  yield  per  unit  of  land.  Limited  irrigation 
warrants  serious  consideration  as  a  means  of  in- 
creasing efficient  use  of  water  resources  foi 
drought-tolerant  crops  such  as  sorghum,  wheat 
cotton,  sunflower,  and  sugar  beet.  The  water-use 
efficiency  is  frequently  defined  as  yield  per  unil 
amount  of  evapotranspiration  of  crops.  The  con- 
junctive use  of  irrigation  water  and  rainfall  can  be 
improved  indirectly  by  conservation  tillage  whicr 
decreases  runoff,  increases  infiltration,  and  reduces 
evaporation  by  leaving  more  crop  residues  on  the 
soil  surface.  Specific  systems  for  the  conjunctive 
use  of  rainfall  and  irrigation  are  examined.  These 
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;lude  limited-irrigation-dryland  farming,  low- 
ergy  precision-application,  alternating  strips  of 
ain  sorghum  with  wheat,  tensiometer  systems, 
noff  pits,  snow  management,  crop  breeding,  anti- 
inspirants,  and  irrigated-dryland  crop  rotations, 
uiagement  systems  used  for  limited  irrigation 
ist  be  carefully  planned  to  ensure  that  increased 
ins  in  yield  due  to  higher  water-use  efficiency 
i  not  offset  by  increased  production  costs  in 
ler  areas.  (Geiger-PTT) 
86-03399 


RIGATION  SCHEDULING  USING  SOIL 
OISTURE  MEASUREMENTS:  THEORY  AND 
tACTICE, 

ashington  State  Univ.,  Pullman.  Dept.  of  Agron- 

ly  and  Soils. 

S.  Campbell,  and  M.  D.  Campbell. 

:  Advances  in  Irrigation,  Volume  1,  1982.  p  25- 

,  5  fig,  22  ref. 

scriptors:  'Irrigation  requirements,  'Irrigation 
Dgrams,  Irrigation  efficiency,  *Soil  water,  *Soil 
)isture  meters,  Irrigation,  Crop  production,  Irri- 
tion  water,  Evapotranspiration,  Tensiometers, 
jnitoring,  Models. 

le  measurement  of  soil  moisture  content  is  prob- 
ly  the  oldest  method  of  determining  irrigation 
ledules.  Recognition  of  the  fact  that  the  soil 
iter  system  is  dynamic  is  of  fundamental  impor- 
ice  in  irrigation  scheduling.  When  the  soil  water 
ntent  is  maintained  at  values  above  field  capac- 
,  drainage  from  the  profile  is  rapid,  and  both 
iter  and  nutrients  are  lost.  This  transition  from 
eligible  drainage  to  appreciable  drainage  occurs 
er  a  narrow  range  of  water  contents.  The  actual 
iter  content  at  which  this  transition  occurs  de- 
ids  on  the  particular  soil.  The  irrigator  must 
itrol  soil  water  content  so  that  drainage  remains 
the  value  required  to  meet  the  objectives  of  the 
igation.  Models  were  used  to  calculate  soil  full 
i  refill  points,  and  the  effects  of  environmental 
tors  on  these  two  points.  To  schedule  irrigation 
ng  soil  moisture  measurements,  a  site  for  moni- 
ing  soil  moisture  must  be  selected,  a  device  for 
lermining  the  soil  water  content  or  potential 
ist  be  chosen,  full  and  refill  points  must  be  set 
the  particular  soil  being  monitored,  and  a 
»rd-keeping  scheme  must  be  established  which 
U  show  when  irrigation  is  needed  and  whether 
enrngation  has  occurred.  Calibration  and  recali- 
ition  of  the  neutron  probes  are  described.  The 
1  moisture  method  of  irrigation  may  be  integrat- 
with  evapotranspiration  and  pan  evaporation 
thods  to  assure  that  cumulative  errors  in  the 
matological  scheduling  method  did  not  lead  to 
her  crop  stress  or  overirrigation.  (Geiger-PTT) 
36-03400 


iNOPY  TEMPERATURE  AND  CROP 
VTER  STRESS, 

ricultural    Research    Service,    Phoenix,    AZ. 
iter  Conservation  Lab. 
D. Jackson. 

:  Advances  in  Irrigation,  Volume  1,  1982.  p  43- 
17  fig,  120  ref. 

scriptors:  'Infrared  radiation,  *Water  stress, 
rigation  efficiency,  'Temperature,  'Canopy,  In- 
red  imagery,  Irrigation  requirements,  Plant 
iter  potential,  Air  temperature,  Evapotranspira- 


iring  the  first  half  of  the  twentieth  century,  it 
s  suggested  that  leaf  temperatures  are  always 
inner  than  the  air.  However,  it  is  now  accepted 
it  leaf  temperatures  and  canopy  temperatures 
iy  be  either  warmer  or  cooler  than  the  air, 
pending  upon  environmental  factors  that  can  for 
:  most  part  be  specified.  In  the  arid  areas  where 
igation  is  practiced,  temperature  techniques 
>rk  best  to  predict  crop  water  stress.  All  temper- 
ire-based  stress  indices  assume  that  only  vegeta- 
n  temperatures  are  measured.  With  infrared  (IR) 
:rmometry,  care  must  be  taken  to  avoid  the 
replication  of  the  soil  background,  especially 
len  sparse  vegetation  is  being  measured.  Critical 
lues  of  the  temperature  indices  need  to  be  estab- 
iied  for  various  crops.  As  the  development  of 
nperature-based  indices  progresses,  several  man- 


agement factors  that  need  to  be  considered  for 
certain  crops  are  presented.  Advances  in  IR  tech- 
nology during  the  past  few  years  have  allowed  the 
production  of  lightweight  hand-held  IR  thermom- 
eters that  can  be  used  to  measure  plant  canopy 
temperatures  rapidly.  Data  accumulated  so  far  sug- 
gests success  in  predicting  the  timing  of  irrigations 
to  prevent  water  stress  in  crops.  (Geiger-PTT) 
W86-03401 


USE  OF  SOLUTE  TRANSPORT  MODELS  TO 
ESTIMATE  SALT  BALANCE  BELOW  IRRI- 
GATED CROPLAND, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
W.  A.  Jury. 

IN:  Advances  in  Irrigation,  Volume  1,  1982.  p  87- 
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Descriptors:  'Models,  'Solute  tranport,  'Irrigation 
efficiency,  'Salt  balance,  'Drainage  water,  Model 
studies,  Irrigation  requirements,  Plant  water  poten- 
tial, Crop  production,  Irrigation. 

The  state  of  the  art  of  solute  tranport  modeling  is 
reviewed  and  the  uses  and  limitations  of  models  of 
varying  degrees  of  complexity  are  discussed  in 
some  detail.  Solute  transport  models  are  useful  in 
describing  the  movement  of  salt  through  the  soil, 
because  such  in  situ  field  experiments  are  not  feasi- 
ble due  to  their  time  requirements.  Solute  tranport 
models  differ  greatly  in  complexity  and  utility, 
ranging  from  simple  steady-state  models  which 
ignore  chemical  reactions,  to  complex  dynamic 
models  which  include  all  major  soil-solution  reac- 
tions. Three  types  of  solute  transport  models  were 
applied  to  the  calculation  of  drainage  water  com- 
position -  the  proportional  model,  the  steady-state 
chemistry  model,  and  the  dynamic  solute  transport 
model  with  chemical  reactions.  In  many  cases  the 
steady-state  assumption  will  be  in  error  because  of 
the  persistence  of  exchange  reactions.  During  the 
transitional  period  or  even  in  steady  state,  precipi- 
tation or  dissolution  reactions  may  have  an  appre- 
ciable influence  on  the  salt  balance  of  the  drainage 
water,  and  calculations  based  on  simple  models 
may  be  greatly  in  error.  The  usefulness  of  solute 
transport  models  to  make  predictions  in  field  con- 
ditions is  limited  by  the  inadequacy  of  water  trans- 
port models  in  describing  the  spatial  and  temporal 
distribution  of  water  flow.  The  solute  transport 
model  has  its  greatest  utility  as  a  tool  for  predict- 
ing relative  behavior  of  different  irrigation  waters, 
different  soil  types,  or  different  water  management 
strategies  when  a  scenario  for  drainage  ion  compo- 
sition is  produced.  (Geiger-PTT) 
W86-03402 


LEVEL-BASIN  IRRIGATION, 

Agricultural    Research    Service,    Phoenix,    AZ. 
Water  Conservation  Lab. 
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Descriptors:  'Irrigation,  'Basin  irrigation,  'Irriga- 
tion practices,  'Irrigation  design,  'Irrigation  engi- 
neering, Models,  Irrigation  requirements,  Irriga- 
tion efficiency,  Irrigation  programs,  Drainage  pat- 
terns, Infiltration. 

In  level-basin  irrigation,  a  controlled  amount  of 
water  is  applied  to  a  level  soil  surface,  generally 
over  a  short  time.  Since  irregularities  in  soil  infil- 
tration rates  or  general  soil  type  and  land  elevation 
differences  may  result  in  uneven  distribution  of 
irrigation  water,  several  land  preparation  measures 
must  be  taken.  The  topsoil  should  be  as  uniform  as 
possible.  Land  grading  should  include  rough  grad- 
ing followed  by  precision  finishing  with  laser-con- 
trolled equipment.  The  cost  of  leveling  will  depend 
on  the  amount  of  soil  that  must  be  moved,  which  is 
turn  is  related  to  field  slope  and  basin  size.  Design 
of  level  basins  involves  sizing  the  basins  so  that  a 
desired  distribution  uniformity  is  met  for  the  par- 
ticular volume  of  water  to  be  applied  (depth  of 
application).  The  distribution  uniformity  of  a  level 
basin  can  be  functionally  described  by  the  Man- 
ning equation.  When  designing  level  basins  a  form 
of  the  Manning  equation  has  commonly  been  used. 
In  the  Soil  Conservation  Service  design  manual  for 


border  irrigation,  a  series  of  design  charts  are 
presented  for  level  basins  which  relate  unit  flow 
rate,  basin  length,  depth  of  flow,  and  time  of 
application  to  distribution  uniformity.  Theoretical 
models,  such  as  the  zero-inertia  model  have  been 
developed  to  predict  border  irrigation  advance  and 
recession.  Performance,  maintenance  and  irrigation 
water  delivery  systems  of  border  irrigation  systems 
are  considered.  (Geiger-PTT) 
W86-034O3 


FLOW  MEASUREMENT  FLUMES:  APPLICA- 
TIONS TO  IRRIGATION  WATER  MANAGE- 
MENT, 

Agricultural    Research    Service,    Phoenix,    AZ. 
Water  Conservation  Lab. 
For  primary  bibliographic  entry  see  Field  8B. 
W86-03404 


PRINCIPLES,  PRACTICES,  AND  POTENTIA- 
LITIES OF  TRICKLE  (DRIP)  IRRIGATION, 

Agricultural  Research  Service,  Phoenix,  AZ. 
Water  Conservation  Lab. 

D.  A.  Bucks,  F.  S.  Nakayama,  and  A.  W.  Warrick. 
IN:  Advances  in  Irrigation,  Volume  1,  1982.  219- 
298  p,  35  fig,  1 1  tab,  200  ref. 

Descriptors:  'Trickle  irrigation,  'Drip  irrigation, 
'Irrigation  design,  'Irrigation  operation,  Irriga- 
tion, Irrigation  efficiency,  Irrigation  practices,  Salt 
balance,  Irrigation  programs,  Hydraulics,  Spray 
irrigation. 

Trickle  or  drip  irrigation  represents  one  of  the 
latest  innovations  in  irrigation  technology.  It  was 
first  used  in  Germany  in  1860.  Modern  trickle 
irrigation  technology  dates  back  to  1964.  Trickle 
irrigation  offers  more  beneficial  use  of  available 
water,  enhanced  plant  growth  and  yield,  reduced 
salinity  hazard  to  plants,  improved  fertilizer  and 
other  chemical  applications,  limited  weed  growth, 
reduced  operation  labor,  decreased  energy  require- 
ments, and  improved  cultural  practices.  Potential 
disadvantages  of  trickle  irrigation  include  persist- 
ent maintenance  requirements,  salt  accumulation 
near  plants,  restricted  soil  water  distribution  and 
plant  root  development,  and  other  economic  and 
technical  limitations.  Advances  in  emitters  have 
been  made  in  the  trickle,  subsurface  trickle,  bub- 
bler, spray,  mechanical  move  and  pulse  irrigation 
systems.  Advances  in  the  distribution  lines  and 
fittings,  system  control,  water  measurement,  and 
automation  systems  are  described.  The  principles 
of  soil  water  modeling  in  relation  to  trickle  irriga- 
tion systems  are  presented.  The  hydraulics,  emis- 
sion uniformity,  and  emitter  variability  of  trickle 
systems  are  considered.  The  causes  of  emitter  clog- 
ging and  preventive  maintenance  practices  are 
listed.  The  application  of  fertilizer  and  water 
amendments,  irrigation  scheduling  and  crop  re- 
sponse, salinity  management,  water  placement  and 
plant  rooting,  and  adaption  of  cultural  practices 
are  examined.  Future  developments  and  research 
in  trickle  irrigation  are  discussed.  (Geiger-PTT) 
W86-034O5 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


METHOD  OF  ESTIMATING  FLOOD  VOL- 
UMES IN  WESTERN  KANSAS, 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
C.  A.  Perry. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4164,  1984.  18  p,  2  fig,  4  tab,  2 
ref. 

Descriptors:  Flood  discharge,  Flood  flows,  'Volu- 
metric analysis,  'Estimating  flood  volume,  Fore- 


33 


Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A — Control  Of  Water  On  The  Surface 


casting,  'Regression  analysis,  'Kansas,  Crest-stage- 
indicator  gages,  'Flood  volume. 

Relationships  between  flood  volume  and  peak  dis- 
charge in  western  Kansas  were  developed  consid- 
ering basin  and  climatic  characteristics  in  order  to 
evaluate  the  availability  of  surface  water  in  the 
area.  Multiple-regression  analyses  revealed  a  rela- 
tionship between  flood  volume,  peak  discharge, 
channel  slope,  and  storm  duration  for  basins  small- 
er than  1,503  square  miles.  The  equation 
VOL=0.536  PEAK1.71  SLOPE-0.85  DUR0.24, 
had  a  correlation  coefficient  of  R  =  0.94  and  a 
standard  error  of  0.33  log  units  (-53  and  +113 
percent).  A  better  relationship  for  basins  smaller 
than  228  square  miles  resulted  in  the  equation 
VOL=0.483  PEAK0.98  SLOPE-0.74  AREA0.30, 
which  had  a  correlation  coefficient  of  R =0.90  and 
a  standard  error  of  0.23  log  units  (-41  and  +70 
percent).  (USGS) 
W86-02922 


PEAK  FLOW,  VOLUME,  AND  FREQUENCY 
OF  THE  JANUARY  1982  FLOOD,  SANTA 
CRUZ  MOUNTATNS  AND  VICINITY,  CALI- 
FORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

J.  C.  Blodgett,  and  K.  R.  Poeschel. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-583, 
1984.  22  p,  6  fig,  5  tab,  7  ref. 

Descriptors:  'Flood  frequency,  Flood  discharge, 
Precipitation  intensity,  Rainfall  distribution,  'Rain- 
fall-runoff relations,  Historic  floods,  'Peak  flow, 
•California,  Santa  Cruz  Mountains,  San  Lorenzo 
River,  Santa  Cruz. 

The  areal  distribution  of  precipitation  and  flooding 
during  the  January  1982  storm  in  the  Santa  Cruz 
Mountains  and  vicinity  was  influenced  by  the  oro- 
graphic effect  of  the  Santa  Cruz  Mountains.  Pre- 
cipitation depths  ranged  from  12.2  inches  in  1  day 
on  the  west  side  to  1.33  inches  on  the  east  side. 
Unit  peak  discharge  ranged  from  626  cubic  feet  per 
second  per  square  mile  on  the  west  side  to  83  cubic 
feet  per  second  per  square  mile  on  the  east  side. 
The  median  recurrence  interval  of  peak  flow  on 
the  west  side  is  22  years,  whereas  on  the  east  side  it 
is  6.8  years.  Development  of  a  relation  between 
rainfall  at  Ben  Lomond  and  runoff  on  the  San 
Lorenzo  River  at  Big  Trees  shows  that  the  signifi- 
cant climatic  factors  that  describe  the  flood  hy- 
drology of  the  basin  are  (1)  precipitation  for  the  3 
consecutive  days  including  the  day  of  peak  flows 
and  (2)  precipitation  for  a  60-day  duration  prior  to 
the  peak.  A  study  of  historical  floods  and  precipita- 
tion characterisitics  in  the  San  Lorenzo  River  basin 
suggests  that  major  floods  in  the  area  are  the 
product  of  (1)  greater-than-normal  antecedent  pre- 
cipitation for  up  to  60  days  prior  to  the  flood  and 
(2)  subsequent  intense  frontal-type  storms  immedi- 
ately prior  to  the  peak.  (USGS) 
W86-02935 


PREDICTIVE  SIMULATIONS  OF  ALTERNA- 
TIVES FOR  MANAGING  THE  WATER  RE- 
SOURCES OF  NORTH  FORK  SOLOMON 
RD7ER  VALLEY  BETWEEN  KTRWTN  DAM 
AND  WACONDA  LAKE,  NORTH-CENTRAL 
KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A. 
W86-02941 


FLOOD-DISCHARGE  PROFILES  OF  SELECT- 
ED STREAMS  IN  ROCKLAND  COUNTY,  NEW 
YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-02960 


GAZETTEER  OF  HYDROLOGIC  CHARAC- 
TERISTICS OF  STREAMS  IN  MASSACHU- 
SETTS-COASTAL RD7ER  BASINS  OF  THE 
SOUTH  SHORE  AND  BUZZARDS  BAY, 


Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

S.  W.  Wandle,  and  M.  A.  Morgan. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4288,  1985.  30  p,  5  fig,  5  tab,  35 
ref. 

Descriptors:  'Drainage  area,  'Flow  duration, 
'Low  flow,  'Frequency  analysis,  Flow  character- 
istics, Streamflow,  Surface  water,  'Massachusetts, 
South  Shore  coastal  river  basins,  Buzzards  Bay 
coastal  river  basins. 

The  coastal  river  basins  include  the  minor  river 
basins  draining  into  Massachusetts  Bay  along  the 
South  Shore  or  into  Buzzards  Bay.  The  larger  of 
these  basins  are  the  North,  South,  Jones,  Ware- 
ham,  Weweantic,  Mattapoisett,  Acushnet,  and  Slo- 
cums  River  basins.  Drainage  areas,  using  the  latest 
available  1:24,000  scale  topographic  maps,  were 
computed  for  data  collection  sites.  Statistics  on 
streamflow  characteristics  computed  with  a  new 
data  base  are  presented  for  six  gaged  streams. 
Daily-flow  records  through  1982  were  used  to 
compute  annual  and  monthly  flow  statistics,  dura- 
tion of  daily  flow  values,  and  the  annual  7-day 
mean  low  flow  at  the  2-year  and  10-year  recur- 
rence intervals.  Seven-day  low-flow  statistics  are 
presented  for  49  partial-record  sites  and  proce- 
dures used  to  determine  the  hydrologic  character- 
istics of  the  basin  are  summarized.  This  gazetteer 
will  aid  in  the  planning  and  siting  of  water-re- 
sources related  activities  and  will  provide  a 
common  data  base  for  governmental  agencies  and 
the  engineering  and  planning  communities. 
(USGS) 
W86-02962 


GAZETTEER  OF  HYDROLOGIC  CHARAC- 
TERISTICS OF  STREAMS  ES  MASSACHU- 
SETTS-THAMES RD7ER  BASrN, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

S.  W.  Wandle,  and  J.  A.  LeBlanc. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4287,  1984.  27  p,  5  fig,  5  tab,  30 
ref. 

Descriptors:  'Drainage  area,  'Flow  duration, 
'Low  flow,  'Frequency  analysis,  Flow  character- 
istics, Streamflow,  Surface  water,  'Massachusetts, 
Quinebaug  River  basin,  French  River  basin. 

The  Thames  River  basin  includes  streams  draining 
the  Quinebaug  River  (141  square  miles),  French 
River  (99.5  square  miles),  and  Middle  River  (about 
6  square  miles)  basins  in  south  central  Massachu- 
setts. Drainage  areas,  using  the  latest  available 
1:24,000  scale  topographic  maps,  were  computed 
for  the  first  time  for  streams  draining  more  than  3 
square  miles  and  were  recomputed  for  data-collec- 
tion sites.  Streamflow  characteristics  at  seven  sites, 
were  calculated  using  a  new  data  base  with  daily 
flow  records  through  1980.  These  characteristics 
include  annual  and  monthly  flow  statistics,  dura- 
tion of  daily  flow  values,  and  the  annual  7-day 
mean  low  flow  at  the  2-year  and  10  year  recur- 
rence intervals.  Seven-day  low-flow  statistics  are 
presented  for  32  partial-record  sites,  and  the  proce- 
dures used  to  determine  the  hydrologic  character- 
istics of  the  basin  are  summarized.  Basin  character- 
istics representing  14  commonly  used  indices  to 
estimate  various  streamflows  are  provided  for 
seven  gaged  streams.  This  gazetteer  will  aid  in  the 
planning  and  siting  of  water-resources  related  ac- 
tivities and  will  provide  a  common  data  base  for 
governmental  agencies  and  the  engineering  and 
planning  communities.  (USGS) 
W86-02963 


GAZETTEER  OF  HYDROLOGIC  CHARAC- 
TERISTICS OF  STREAMS  IN  MASSACHU- 
SETTS-BLACKSTONE  RIVER  BASES, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

S.  W.  Wandle,  and  A.  F.  Phipps. 
Available  from  OFSS,  USGS  Box  25425   Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4286,  1985.  26  p,  5  fig,  5  tab,  30 


ref. 


Descriptors:  'Drainage  area,  'Flow  duration, 
•Low  flow,  'Frequency  analysis,  Flow  character- 
istics, Streamflow,  Surface  water,  'Massachusetts, 
Blackstone  River  basin. 

The  Blackstone  River  basin  encompasses  335 
square  miles  in  south-central  Massachusetts,  in- 
cluding parts  of  Bristol,  Middlesex,  Norfolk,  and 
Worcester  Counties.  Drainage  areas,  using  the 
latest  available  1:24,000  scale  topographic  maps, 
were  computed  for  the  first  time  for  streams  drain- 
ing more  than  3  square  miles  and  were  recomputed 
for  data-collection  sites.  Streamflow  characteris- 
tics, were  calculated  using  a  new  data  base  with 
records  through  1980.  These  characteristics  in- 
clude annual  and  monthly  flow  statistics,  duration 
of  daily  flow  values,  and  the  annual  7-day  mean 
low  flow  at  the  2-year  and  10-year  recurrence 
intervals.  The  7-day,  10-year  low-flow  values  are 
presented  for  3 1  partial-record  sites  and  the  proce- 
dures used  to  determine  the  hydrologic  character- 
istics of  the  basin  are  summarized.  Basin  character- 
istics representing  14  commonly  used  indices  to 
estimate  various  streamflows  are  presented  for  the 
six  gaged  streams  in  the  Blackstone  River  basin. 
This  gazetteer  will  aid  in  the  planning  and  siting  of 
water-resources-related  activities  and  will  provide 
a  common  data  base  for  governmental  agencies 
and  the  engineering  and  planning  communities. 
(USGS) 
W86-02965 


GAZETTEER  OF  HYDROLOGIC  CHARAC- 
TERISTICS OF  STREAMS  DM  MASSACHU- 
SETTS-HOUSATONIC  RTVER  BASIN, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

S.  W.  Wandle,  and  R.  G.  Lippert. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4285,  1984.  30  p,  5  fig,  5  tab,  30 
ref. 

Descriptors:  'Drainage  area,  'Flow  duration, 
'Low  flow,  'Frequency  analysis,  Flow  character- 
istics, Streamflow,  Surface  water,  'Massachusetts, 
Housatonic  River  basin. 

The  Housatonic  River  basin  includes  streams  that 
drain  504  square  miles  in  western  Massachusetts 
and  30.5  square  miles  in  eastern  New  York.  Drain- 
age areas,  using  the  latest  available  1:24,000  scale 
topographic  maps,  were  computed  for  the  first 
time  for  streams  draining  more  than  3  square  miles 
and  were  recomputed  for  data-collection  sites. 
Streamflow  characteristics  for  four  gaged  streams 
were  calculated  using  a  new  data  base  with  daily 
flow  records  through  1981.  These  characteristics 
include  annual  and  monthly  flow  statistics,  dura- 
tion of  daily  flow  values,  and  the  annual  7-day 
mean  low  flow  at  the  2-year  and  10-year  recur- 
rence intervals.  Seven-day  low-flow  statistics  are 
presented  for  52  partial-record  sites,  and  the  proce- 
dures used  to  determine  the  hydrologic  character- 
istics of  the  basin  are  summarized.  Basin  character- 
istics representing  14  commonly  used  indices  to 
estimate  various  streamflows  are  provided  for  se- 
lected gaging  stations.  This  gazetteer  will  aid  in  the 
planning  and  siting  of  water-resources  related  ac- 
tivities and  will  provide  a  common  data  base  for 
governmental  agencies  and  the  engineering  and 
planning  communities.  (USGS) 
W86-02966 


FLOODS  OF  MAY  1978  TS  SOUTHEASTERN 
MONTANA  AND  NORTHEASTERN  WYO- 
MTNG, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-02971 


STREAMFLOW  CHARACTERISTICS  OF 
MOUNTATN  STREAMS  EV  WESTERN  MON- 
TANA 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 
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For  primary  bibliographic  entry  see  Field  2E. 
W86-02972 


GAZETTEER  OF  HYDROLOGIC  CHARAC- 
TERISTICS OF  STREAMS  IN  MASSACHU- 
SETTS--TAUNTON  AND  TENMILE  RTVER 
BASINS  AND  COASTAL  RTVER  BASINS  OF 
MOUNT  HOPE  BAY,  NARRAGANSETT  BAY, 
AND  RHODE  ISLAND  SOUND, 
Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

S.  W.  Wandle,  and  G.  R.  Keezer. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4283,  1984.  35  p,  5  fig,  5  tab,  30 
ref. 

Descriptors:  'Drainage  area,  *Flow  duration, 
•Low  flow,  'Frequency  analysis,  Flow  character- 
istics, Streamflow,  Surface  water,  'Massachusetts, 
Taunton  River  basin,  Tenmile  River  basin,  Mount 
Hope  Bay  coastal  basins,  Narragansett  Bay  coastal 
basins,  Rhode  Island  Sound  coastal  basins. 

The  study  area  includes  streams  draining  the  Taun- 
ton River  (562  square  miles),  the  Tenmile  River 
(53.1  square  miles),  and  the  minor  streams  flowing 
into  Mount  Hope  Bay,  Narragansett  Bay,  and 
Rhode  Island  Sound  in  southern  Massachusetts, 
and  adjacent  areas  of  Rhode  Island.  Drainage 
ireas,  using  the  latest  available  1 :24,000  scale  topo- 
graphic maps,  were  computed  for  the  first  time  for 
streams  draining  more  than  3  square  miles  and 
were  re-computed  for  data-collection  sites.  Stream- 
flow  characteristics,  at  10  gaging  stations  were 
:akulated  using  a  new  data  base  with  daily  flow 
records  through  1981.  These  characteristics  in- 
:lude  annual  and  monthly  flow  statistics,  duration 
rf  daily  flow  values,  and  the  annual  7-day  mean 
low  flow  at  the  2-year  and  10-year  recurrence 
intervals.  Seven-day  low-flow  statistics  are  pre- 
sented for  44  partial-record  sites  and  the  proce- 
dures used  to  determine  the  hydrologic  character- 
sties  of  a  basin  are  summarized.  Basin  characteris- 
tics representing  14  commonly  used  indices  to  esti- 
mate various  streamflows  are  presented  for  select- 
Mi  gaged  streams.  This  gazetteer  will  aid  in  the 
planning  and  managing  of  water-resources  related 
jctivities,  and  will  provide  a  common  data  base  for 
governmental  agencies  and  the  engineering  and 
planning  communities.  (USGS) 
W86-02976 


MAXTMUM  KNOWN  STAGES  AND  DIS- 
CHARGES OF  NEW  YORK  STREAMS 
IHROUGH  SEPTEMBER  1981, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-03038 


WATER  BUDGET  FOR  MAJOR  STREAMS  IN 
THE  CENTRAL  VALLEY,  CALIFORNIA,  1961- 

rc, 

Geological  Survey,  Tahoe  City,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03050 


DATA  COLLECTION  FOR  A  TTME-OF- 
IRAVEL  AND  DISPERSION  STUDY  ON  THE 
COOSA  RIVER  NEAR  CHTLDERSBURG,  ALA- 
BAMA, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03052 


uMPACTS  OF  THE  TAMPA  BYPASS  CANAL 
SYSTEM  ON  THE  AREAL  HYDROLOGY, 
HILLSBOROUGH  COUNTY,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

R.  L.  ICnutilla,  and  M.  A.  Corral. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4222,  1984.  65  p,  32  fig,  7  tab,  32 
ref. 


Descriptors:  Hydrologic  systems,  Groundwater 
levels,  'Canal  construction,  Water  quality,  Stream- 
flow,  Springs,  'Surface-groundwater  relationships, 
Hillsborough  County,  'Florida,  Tampa  Bypass 
Canal. 

Construction  of  the  Tampa  Bypass  Canal,  Florida 
has  resulted  in  an  increase  in  streamflow  from  the 
canal  area.  Base-flow  discharge  is  more  than  twice 
preconstruction  amounts.  Discharge  from  springs 
has  decreased  by  one  half  or  more.  Ground-water 
levels  show  an  increase  of  up  to  4  feet  near  struc- 
ture S-160  due  to  impoundment  of  water.  Else- 
where, levels  have  generally  decreased  by  2  to  4 
feet.  Some  minor  changes  in  water  quality  have 
occurred.  Some  of  the  changes,  however,  may  be 
attributed  to  factors  other  than  canal  construction. 
(USGS) 
W86-03056 


SIMULATED  EFFECTS  OF  PROPOSED  RES- 
ERVOIR-DEVELOPMENT ALTERNATIVES 
ON  STREAMFLOW  QUANTITY  IN  THE 
WHITE  RIVER,  COLORADO  AND  UTAH, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
G.  Kuhn,  and  S.  R.  Ellis. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4297,  1984.  59  p,  18  fig,  6  tab,  13 
ref. 

Descriptors:  'Reservoirs,  Streamflow  depletion, 
Hydraulic  models,  'Reservoir  effects,  'Water  re- 
sources development,  Minimum  flow,  Simulation 
analysis,  White  River,  Avery  Reservoir,  Powell 
Park  Reservoir,  Taylor  Draw  Reservoir,  White 
River  Reservoir,  'Colorado,  'Utah. 

Numerous  reservoirs  have  been  proposed  for  the 
White  River  basin  in  Colorado  and  Utah,  primarily 
to  provide  water  for  oil-shale  development.  A  mul- 
tireservoir-flow  model  was  used  to  simulate  the 
effects  of  streamflow  withdrawal  at  four  of  the 
proposed  reservoirs  using  historical  streamflow 
data  from  the  1932-81  water  years.  The  proposed 
reservoirs  considered  in  the  study  were  Avery, 
Powell  Park,  Taylor  Draw,  and  White  River  Res- 
ervoirs; construction  of  Taylor  Draw  Dam  was 
completed  during  the  study.  Annual  streamflow 
depletions  from  the  White  River  ranging  from 
about  93,000  to  226,000  acre-feet  were  simulated 
for  the  50  year  period.  Simulated  streamflow 
throughout  the  year  generally  became  smaller  and 
more  constant  as  streamflow  throughout  the  year 
generally  became  smaller  and  more  constant  as 
streamflow  depletion  increased.  Minimum  stream- 
flow  requirements  would  not  have  been  met  for  a 
maximum  of  13  years  and  water-use  requirements 
associated  with  the  proposed  reservoirs  would  not 
have  been  met  for  a  maximum  of  3  years.  The 
current  water-use  pattern,  which  depletes  about 
40,000  acre-feet  per  year  and  is  dominated  by 
irrigation  of  hay  meadows  and  pastureland,  was 
maintained  in  the  simulation.  Relations  between 
reservoir  active  capacity  and  yield  applicable  to 
the  White  River  also  were  developed.  These  rela- 
tions show  that  reservoir  storage  of  about  400,000 
acre-feet  is  the  maximum  practicable  for  the  White 
River.  (USGS) 
W86-03061 


PRELIMINARY  INVESTIGATION  OF  FLOW 
CHARACTERISTICS  OF  THE  ALABAMA 
RTVER  UPSTREAM  FROM  SELMA,  ALA- 
BAMA, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03077 


FLOOD  FREQUENCY  AND  STORM  RUNOFF 
OF  URBAN  AREAS  OF  MEMPHIS  AND 
SHELBY  COUNTY,  TENNESSEE, 

Geological    Survey,    Memphis,    TN.    Water    Re- 
sources Div. 
B.  L.  Neely. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4110,  1984.  51  p,  10  fig,  7  tab,  13 


ref 


Descriptors:  'Floods,  'Regional  floods,  'Regres- 
sion analysis,  'Peak  discharge,  'Tennessee,  Gaging 
stations,  Hydraulic  design,  Flood  frequency,  Flood 
hydrographs,  'Memphis,  Shelby  County,  'Rain- 
fall-runoff model. 

Techniques  are  presented  for  estimating  the  magni- 
tude and  frequency  of  peak  discharges  and  storm 
runoff  on  stream  in  urban  areas  of  Memphis,  Ten- 
nessee. Comprehensive  analyses  were  made  in 
which  physical  characteristics  of  streams  are  relat- 
ed to  snythetic  flood  characteristics  at  gaging  sta- 
tions. Equations  derived  from  analyses  provide 
estimates  of  peak  discharges  with  recurrence  inter- 
vals of  2  to  100  years  on  streams  that  have  drain- 
age areas  less  than  20  square  miles.  The  regression 
analyses  indicated  that  size  of  drainage  area  and 
condition  of  channel  (paved  or  unpaved)  are  the 
most  significant  basin  characteristics  affecting  the 
magnitude  and  frequency  of  floods  in  urban 
streams.  Data  from  27  gaging  stations  with  8  years 
of  record  were  used  in  the  analyses.  Flood  fre- 
quency at  each  gaging  station  was  computed  from 
calibrated  parameters  in  a  rainfall-runoff  model. 
Techniques  are  also  presented  for  estimating  dis- 
charge hydrographs  for  individual  floods  by  using 
the  unit  hydrograph,  lag  time,  and  rainfall  excess. 
(USGS) 
W86-03078 


FLOODING  IN  NORTHWESTERN  HILLSBOR- 
OUGH AND  SOUTHERN  PASCO  COUNITES, 
FLORIDA,  IN  1979, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03109 


FRESHWATER  RUNOFF  AND  SALINITY  DIS- 
TRIBUTION IN  THE  LOXAHATCHEE  RTVER 
ESTUARY,  SOUTHEASTERN  FLORIDA,  1980- 
82, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2L. 
W86-03118 


EVALUATION  OF  THE  EFFECTS  OF  LAKE 
AUDUBON  ON  GROUND-  AND  SURFACE- 
WATER  LEVELS  IN  THE  LAKE  NETTIE 
AREA,  EASTERN  MCLEAN  COUNTY,  NORTH 
DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03140 


GENERALTZED  SKEW  COEFFICIENT  FOR 
FLOOD  FREQUENCY  COMPUTATIONS  FOR 
THE  STATE  OF  HAWAII, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03143 


STORAGE     ANALYSIS     FOR     EPHEMERAL 
STREAMS  IN  SEMI  ARID  REGIONS, 
Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03171 


WATER  RESOURCES  DATA,  TEXAS,  WATER 
YEAR  1982,  VOLUME  3;  COLORADO  RIVER, 
LAVACA  RIVER,  GUADALUPE  RTVER, 
NUECES  RIVER,  RIO  GRANDE  BASINS  AND 
INTERVENING  COASTAL  BASINS, 
Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03208 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4A — Control  Of  Water  On  The  Surface 


WATER     RESOURCES     DATA,     OKLAHOMA 
WATER  YEAR  1982, 

Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03217 


WEATHERING  TESTS  CONDUCTED  ON  SOIL 
STABILIZERS:  INTERIM  REPORT, 

Bureau  of  Reclamation,  Denver,  CO. 

W.  R.  Morrison,  and  Z.  D.  Fedotova. 

A  Water  Resource  Technical  Publication,  U.S./ 

U.S.S.R.  Joint  Studies  on  Plastic  Films  and  Soil 

Stabilizers,  December  1984.  83  p,  55  fig,  14  tab. 

Descriptors:  'Erosion  control,  'Erosion,  'Vegeta- 
tion establishment,  Bank  erosion,  Soil  erosion,  Soil 
stability,  Weathering,  Revegetation,  Vegetation  re- 
growth,  Vegetation,  Soil  stabilization. 

Studies  on  soil  stabilizer  specimens  in  the  form  of 
crusts  or  films  formed  as  a  result  of  treatment  of 
sandy  slopes  of  a  drainage  canal  are  described.  The 
joint  U.S.  and  U.S.S.R.  program  involved  testing  a 
means  of  stabilizing  slopes  or  reclamation  (drain- 
age) canals  by  direct  sowing  of  perennial  grass 
(without  emplacement  of  a  fertile  layer  of  soil  and 
raking  in  of  seeds),  accompanied  by  application  of 
polycomplexes  to  the  surfaces  of  sands,  sandy,  and 
sandy-loam  soils,  the  coatings  retain  their  protec- 
tive qualities  under  the  effects  of  alternating  wet- 
ting and  drying;  they  do  not  soften  or  fail,  are 
resistant  to  torrential  rains,  spring  floods  and  wind 
velocities  of  24  to  30  m/s.  The  grass  seeds  grow 
freely  in  the  first  year,  with  an  average  shoot 
density  of  3600  to  4100/sq  m.  The  economic  as- 
pects of  the  reclamation  of  canal  banks  is  dis- 
cussed. (Halterman-PTT) 
W86-03247 


HERBICTDAL  RESIDUES  AND  ENVIRON- 
MENTAL EFFECTS  FROM  THE  EXPERIMEN- 
TAL APPLICATION  OF  TWO  2,4-D  FORMU- 
LATIONS TO  CONTROL  EURASIAN  WATER- 
MJXFOrL, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
N.  E.  Otto,  J.  C.  Pringle,  and  D.  Sisneros. 
Available  from  Engineering  and  Research  Center, 
Denver,   CO.   Report  No.   REC-ERC-83-1,  July 
1983.  97  p,  24  fig,  27  tab,  2  app,  15  ref. 

Descriptors:  'Herbicide  residues,  'Environmental 
effects,  'Weed  control,  'Aquatic  weed  control, 
•Toxicity,  Eurasian  Watermilfoil,  Water  analysis, 
Chemical  analysis,  Water  quality,  Limnology, 
Bioaccumulation,  Oklahoma. 

In  response  to  the  need  for  an  effective  and  envi- 
ronmentally acceptable  herbicide  to  control  ero- 
sian  watermilfoil,  a  serious  aquatic  weed  problem, 
an  interagency  research  study  was  initiated  involv- 
ing the  USBR  (Bureau  of  Reclamation)  and  the 
COE  (U.S.  Army  Corps  of  Engineers).  This  docu- 
ment reports  the  tolerance  and  label  amendment 
efforts  done  by  the  USBR.  Experimental  small-plot 
applications  of  2,4-D  dimethylamine  (DMA)  and 
butoxyethanol  ester  (BEE)  at  rates  of  20  and  40  lb/ 
acre  (22.5  and  45  kg/ha)  were  made  at  Banks  Lake, 
Washington  and  Fort  Cobb  Reservoir,  Oklahoma 
with  subsequent  water,  hydrosoil,  invertebrate  or- 
ganism, and  dish  flesh  sample  collection  and  analy- 
sis for  residues,  through  56-days  posttreatment. 
The  temporary  potable  water  tolerance  of  0. 1  mg/ 
L  (0.1  p/m)  was  exceeded  in  three  1-day  posttreat- 
ment samples  (of  1680  water  samples  analyzed)  or 
0.18%  of  the  total  samples.  No  dichlorophenols 
were  found  in  water,  but  dimethylnitrosamines  in 
the  microgram/L  range  were  detected  in  a  few 
pretreatment  and  posttreatment  samples  from  both 
sites.  Hydrosoil  2,4-D  residues  were  low,  with 
concentrations  ranging  from  0  to  0.316  micro- 
grams/g  in  DMA  treated  areas  and  a  maximum  of 
37  micrograms/g  of  soil  resulting  from  a  45  kg/ha 
(40  lb/acrea)  BEE  application.  Trace  amounts  of 
2,4-D  dichlorophenol  in  the  microgram/L  range 
were  found  in  some  hydrosoil  pretreatment  and 
posttreatment  samples.  Herbicide  residues  in  fish 
flesh  were  well  within  the  1  mg/L  (1  p/m)  food 
additive  tolerance,  with  no  evidence  of  bioaccumu- 
lation. 


W86-03327 

4B.  Groundwater  Management 


SIMULATED  GROUND-WATER  FLOW  IN 
THE  POTOMAC  AQUIFERS,  NEW  CASTLE 
COUNTY,  DELAWARE, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02920 


WATER-SUPPLY  POTENTIAL  OF  THE  FLOR- 
IDAN  AQUIFER  IN  OSCEOLA,  EASTERN 
ORANGE,  AND  SOUTHWESTERN  BREVARD 
COUNTD2S,  FLORIDA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02924 


ESTIMATION    OF    VERTICAL    HYDRAULIC 

coNDuenvrrY  of  the  clay  layer  be- 
tween THE  EUTAW  AND  GORDO 
AQUD7ERS  IN  THE  VICINITY  OF  FAUNS- 
DALE,  MARENGO  COUNTY,  ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02925 


MODEL  PROJECTIONS,  1980-99,  FOR  AR- 
KANSAS RTVER  VALLEY,  HAMILTON  AND 
KEARNY       COUNTIES,       SOUTHWESTERN 

KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02928 


WATER  QUALITY  OF  A  STREAM-AQUD7ER 
SYSTEM,  SOUTHERN  FRANKLIN  COUNTY, 
OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-02931 


HYDROGEOLOGIC  DATA  FROM  A  TEST 
WELL  IN  EAST-CENTRAL  DUVAL  COUNTY, 
FLORIDA, 

Geological  Survey,  Jacksonville,  FL.  Water  Re- 
sources Div. 

D.  P.  Brown,  R.  A.  Johnson,  and  R.  A.  Broxton. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-802, 
1985.  61  p,  18  fig,  3  tab,  4  ref. 

Descriptors:  Observation  wells,  Groundwater, 
'Subsurface  investigations,  Saline-water  intrusion, 
Confined  aquifers,  'Hydrogeology,  Well  logging, 
•Test  wells,  'Florida,  Duval  County,  Jacksonville, 
Floridan  aquifer  system. 

A  2,112-foot  test  well  was  drilled  in  east-central 
Duval  County,  Florida,  to  obtain  geologic,  hydro- 
logic,  and  water  chemistry  data.  Drill  cuttings  and 
water  samples  were  collected,  and  water-level 
measurements  and  lithologic  and  geophysical  logs 
were  made.  Deposits  to  a  depth  of  575  feet  consist 
of  sand,  clayey  sand,  phosphatic  sandy  clay,  coqui- 
na,  sandy  limestone,  and  dolostone.  Below  575 
feet,  the  deposits  consist  of  fragmented  and  granu- 
lar limestone,  dolomitic  limestone,  and  massive  to 
finely  crystalline  dolostone,  which  comprise  the 
Floridan  aquifer  system  in  the  area.  Water  levels 
were  measured  near  or  at  the  bottom  of  the  drill 
hole  through  the  drill  stem  and  in  the  annular 
space  between  the  drilled  hole  and  drill  stem  at  the 
well  head  as  drilling  progressed  from  770  to  2,112 
feet  in  depth.  Water  levels  measured  through  the 
drill  stem  ranged  from  1.17  feet  above  land  surface 
at  a  depth  of  2,107  feet  to  15.0  feet  above  land 
surface  at  a  depth  of  1,574  feet.  Water  levels  meas- 
ured in  the  annular  space  ranged  from  7.5  feet 
above  land  surface  at  a  depth  of  770  feet  to  14.9 


feet  at  various  depths  from  1,574  to  1,721  feet. 
Chloride  concentrations  of  water  sampled  through 
the  drill  stem  from  a  depth  of  711  to  1,616  feet 
ranged  from  22  to  150  milligrams  per  liter  at  1,648 
feet.  Chloride  concentrations  then  ranged  from  345 
to  about  800  milligrams  per  liter  to  a  depth  of  2,071 
feet  and  then  increased  to  a  maximum  of  5,450 
milligrams  per  liter  at  2,107  feet.  (USGS) 
W86-02938 


SURFICIAL        AQUIFER        IN        PINELLAS 
COUNTY,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02946 


GROUND-WATER  SYSTEM  AND  SIMULATED 
EFFECTS  OF  GROUND-WATER  WITHDRAW- 
ALS IN  NORTHERN  UTAH  VALLEY,  UTAH, 

Geological   Survey,  Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02948 


FEASIBILITY  OF  ARTIFICIAL  RECHARGE  IN 

THE    COASTAL    PLAIN    NEAR    ATLANTIC 

CITY,  NEW  JERSEY,  WITH  EMPHASIS  ON 

THE  800-FOOT  SAND  OF  THE  KIRKWOOD 

FORMATION, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02949 


PROJECTED  WATER-LEVEL  DECLINES  IN 
THE  OGALLALA  AQUIFER  IN  LEA  COUNTY. 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02952 


APPLICATION  OF  THE  CONJUGATE-GRADI- 
ENT METHOD  TO  GROUND-WATER 
MODELS, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02954 


REGIONAL  GEOHYDROLOGY  OF  THE 
NORTHERN  LOUISIANA  SALT-DOME 
BASIN,  PART  IL  GEOHYDROLOGIC  MAPS 
OF  THE  TERTIARY  AQUIFERS  AND  RELAT- 
ED CONFINING  LAYERS, 
Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02956 


AVAILABILITY  OF  GROUND  WATER  IN  THE 
OUTWASH  AQUIFER,  MARION  COUNTY,  IN- 
DIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02958 


ALTITUDE  AND  CONFIGURATION  OF  THE 
WATER  TABLE  IN  THE  HIGH  PLAINS  AQUI- 
FER IN  KANSAS,  1970, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02970 


HYDROGEOLOGY  OF  THE  CLAYTON  AQUI- 
FER OF  SOUTHWEST  GEORGIA, 

Geological   Survey,    Doraville,   GA.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02995 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Groundwater  Management — Group  4B 


GEOCHEMICAL  SURVEY  TO  DETERMINE 
WATER-QUALITY  CHARACTERISTICS  OF 
THE  BIG  SIOUX  AQUIFER  IN  EASTERN 
SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03019 


GEOHYDROLOGY  OF  ROCKS  PENETRATED 
BY  TEST  WELL  UE-25PN01,  YUCCA  MOUN- 
TAIN AREA,  NYE  COUNTY,  NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03024 


EFFECTS  OF  ARTD71CIAL  RECHARGE  ON  AN 
ALLUVIAL  AQUIFER,  OGALLALA  FORMA- 
TION, TEXAS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

R.  F.  Brown,  and  W.  S.  Keys. 
Available  from  Distribution  Branch,  USGS,  604  S. 
Pickett  St.,  Alexandria,  VA  22304.  USGS  Water- 
Supply  Paper  2251,  1985.  56  p,  67  fig,  7  tab,  26  ref. 

Descriptors:  'Artificial  recharge,  'Aquifer  charac- 
teristics, 'Hydrogeology,  Borehold  geophysics, 
Well  logging,  Groundwater  movement,  'Ogallala 
Formation,  'Texas. 

Four  recharge  tests  were  conducted  by  injecting 
water  from  playa  lakes  through  wells  into  the 
Ogallala  Formation.  Injection  was  by  both  gravity 
flow  and  pumping  under  pressure.  At  one  site,  34- 
acre  feet  of  water  was  injected  by  gravity  which 
produced  a  significant  increase  in  yield  of  the  well. 
At  a  second  site,  gravity  injection  of  only  0.58 
acre-foot  caused  a  significant  decrease  in  perme- 
ability due  to  plugging  of  the  aquifer  by  suspended 
sediment.  At  two  other  sites,  injection  by  pumping 
6  and  14  acre-feet  respectively,  resulting  in  dis- 
charge of  water  at  the  surface  and  in  perching  of 
water  above  the  water  table.  Difference  in  success 
of  recharge  were  largely  due  to:  lithology  and, 
therefore,  the  type  of  permeability;  the  concentra- 
tion of  suspended  solids  in  the  recharge  water;  and 
the  injection  technique.  The  injection  technique 
can  be  controlled  and  the  concentration  of  sus- 
pended solids  can  be  minimized  by  treatment,  but 
the  site  for  well  recharge  will  accept  water  most 
rapidly  if  it  is  selected  on  the  basis  of  a  favorable 
geohydrologic  environment.  Geophysical  logs 
were  used  to  study  the  effect  of  aquifer  lithology 
on  recharge  and  to  understand  the  movement  of 
injected  water.  Temperature  logs  were  particularly 
useful  in  tracing  the  movement  of  recharged  water. 
Natural-gamma,  gamma-gamma,  and  neutron  logs 
provided  important  data  on  lithology  and  porosity 
in  the  aquifer  and  changes  in  porosity  and  water 
distribution  resulting  from  recharge.  Effective  re- 
charge of  the  Ogallala  Formation,  using  water 
from  playa  lakes,  is  possible  where  geohydrologic 
conditions  are  favorable  and  the  recharge  system  is 
properly  constructed.  (USGS) 
W86-03032 


PPJNCD?LE  OF  SUPERPOSITION  AND  ITS 
APPLICATION  IN  GROUND-WATER  HY- 
DRAULICS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03040 


GROUND-WATER    LEVELS    IN    WYOMING, 
1974  THROUGH  1983, 

Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03046 


PROPOSED  ARTIFICIAL  RECHARGE  STUD- 
IES IN  NORTHERN  QATAR, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 


W86-03058 


TEST  WELLS  IN  CENTRAL  WASHINGTON, 
1977-79:  DESCRIPTION  AND  RESULTS, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03062 


SELECTED  HYDROGEOLOGIC  DATA  FOR 
THE  BIG  MUDDY  CREEK  VALLEY  NEAR 
PLENTYWOOD,  NORTHEASTERN  MON- 
TANA, 

Geological  Purvey,  Helena,  MT.  Water  Resources 
Div. 

G.  W.  Levings. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-406, 
1985.  22  p,  3  fig,  5  tab. 

Descriptors:  'Groundwater,  'Water  quality,  Well 
logs,  'Hydrologic  data,  Data  collections,  'Mon- 
tana, Plentywood. 

Selected  hydrogeologic  data  have  been  compiled 
for  the  Big  Muddy  Creek  valley  near  Plentywood. 
The  data  pertain  to  most  of  the  known  municipal, 
commercial,  and  domestic  wells  drilled  in  the 
valley.  The  data  include  records  of  59  wells  and  19 
test  holes,  21  chemical  analyses  of  water  samples, 
and  40  logs  describing  lithology  penetrated  during 
drilling  operations.  (USGS) 
W86-03068 


HYDROGEOLOGIC  APPRAISAL  OF  FTVE  SE- 
LECTED AQUTFERS  IN  ERTE  COUNTY,  NEW 
YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03084 


GEOHYDROLOGY  OF  THE  AQLTFER  IN  THE 
SANTA  FE  GROUP,  NORTHERN  WEST  MESA 
OF  THE  MESDLLA  BASIN  NEAR  LAS 
CRUCES,  NEW  MEXICO, 

Geological  Survey,  Las  Cruces,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03088 


TEST  WELLS  T27  AND  T28  WHITE  SANDS 
MISSDLE  RANGE,  DONA  ANA  COUNTY,  NEW 
MEXICO, 

Geological  Survey,  Las  Cruces,  NM.  Water  Re- 
sources Div. 

R.  G.  Myers,  and  K.  M.  Pinckley. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-809, 
1985.  19  p,  3  fig,  5  tab,  2  ref. 

Descriptors:  'Observation  wells,  'Groundwater 
data,  Borehole  geophysical  logs,  Lithologic  logs, 
Driller's  logs,  'New  Mexico,  Dona  Ana  County, 
Tularosa  Basin,  White  Sands  Missile  Range. 

Two  test  wells,  T27  and  T28,  were  drilled  at 
White  Sands  Missile  Range  in  south-central  New 
Mexico  as  part  of  a  joint  military  training  program 
sponsored  by  the  U.S.  Army  in  February  and 
March  1983.  Test  wells  T27  and  T28  were  drilled 
as  observation  wells  in  the  vicinity  of  the  Liquid 
Propellant  Storage  Area.  Information  obtained 
from  these  wells  includes  lithologic  logs,  driller's 
logs,  and  borehole-geophysical  logs  from  the  cased 
wells.  (USGS) 
W86-03089 


TEST  WELLS  T23,  T29,  AND  T30,  WHITE 
SANDS  MISSILE  RANGE  AND  FORT  BLISS 
MDLITARY  RESERVATION,  DONA  ANA 
COUNTY,  NM, 

Geological  Survey,  Las  Cruces,  NM.  Water  Re- 
sources Div. 

R.  G.  Myers,  and  K.  M.  Pinckley. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-805, 


1985.  23  p,  3  fig,  4  tab,  3  ref. 

Descriptors:  'Observation  wells,  'Test  holes, 
'Groundwater  data,  Borehole  geophysical  logs, 
Lithologic  logs,  'New  Mexico,  Dona  Ana  County, 
Tularosa  Basin,  Fort  Bliss  Military  Reservation, 
White  Sands  Missile  Range. 

Three  test  wells,  T23,  T29,  and  T30,  were  drilled 
in  south-central  New  Mexico  as  part  of  a  joint 
military  training  program  sponsored  by  the  U.S. 
Army  in  November  1982.  Test  well  T23  was 
drilled  as  an  exploratory  and  monitoring  well  in 
the  proposed  Soledad  well  field  at  the  Fort  Bliss 
Military  Reservation.  Test  wells  T29  and  T30  were 
drilled  at  White  Sands  Missile  Range.  Test  well 
T29  was  drilled  as  an  observation  well  in  the 
vicinity  of  the  outfall  channel  from  the  sewage 
treatment  plant.  Test  well  T30  was  drilled  as  an 
observation  well  for  a  landfill  south  of  the  well 
site.  Information  obtained  from  these  wells  in- 
cludes lithologic  logs  for  all  wells  and  borehole- 
geophysical  logs  from  the  cased  wells  for  test  wells 
T29  and  T30.  (USGS) 
W86-03090 


GROUNDWATER    LEVELS    IN    NEBRASKA, 
1983, 

Geological   Survey,    Lawrence,   KS.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03094 


TEST  WELL  DO-CE  88  AT  CAMBRD3GE,  DOR- 
CHESTER COUNTY,  MARYLAND, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

H.  Trapp,  L.  L.  Knobel,  H.  Meisler,  and  P.  P. 

Leahy. 

Available  from  Dist  Branch,  USGS,  604  S.  Pickett 

St.,  Alexandria,  VA  22034.  USGS  Water-Supply 

Paper  2229,   1984.  48  p,   13  fig,  20  tab,  36  ref. 

Descriptors:  'Test  wells,  'Coastal  aquifers,  Saline- 
freshwater  interfaces,  Piezometric  head,  Well  logs, 
Water  quality,  'Aquifer  testing,  Hydraulic  proper- 
ties, 'Groundwater,  Clay  minerals,  Geologic  for- 
mations, Dinoflagellates,  Foraminifers,  Palynolo- 
gy,  Core  logging,  Well  drilling,  Geothermal  stud- 
ies, Groundwater  movement,  Minerals,  Cation  ex- 
change, Aquifer  characteristics,  Specific  capacity, 
Temperature  effects,  Tidal  effects,  Chemical  analy- 
sis, 'Maryland,  Dorchester  County,  Maryland,  At- 
lantic Coastal  Plain,  Core  squeezing. 

The  test  well  DO-CE  at  Cambridge,  M,  penetrated 
3,299  feet  of  unconsolidate  Quaternary,  Tertiary 
and  Cretaceous  sediments  and  bottomed  in  quartz 
monzonite  gneiss.  It  provides  data  for  a  study  of 
the  aquifer  system  of  the  northern  Atlantic  Coastal 
Plain.  Twenty-one  cores  were  collected.  Six  sand 
zones  were  tested  for  aquifer  properties  and  their 
waters  sampled.  Heads  measured  at  seven  depths 
indicate  upward  flow.  A  temperature  log  showed  a 
maximum  temperature  of  41.9  degrees  Celsius  and 
a  mean  temperature  gradient  of  27.5  degrees  Celsi- 
us/kilometer. Water  analyses  delineated  the  fresh- 
water-saltwater transition  zone  between  2,650  and 
3,100  feet.  The  ground  water  changes  progressive- 
ly downward  from  a  sodium  bicarbonate  to  a 
sodium  chloride  character.  Clays  in  the  analyzed 
core  samples  belong  to  the  montmorillonite  and 
kaolinite  groups,  and  mean  cation  exchange  capac- 
ity ranged  from  8.3  to  38.9  milliequivalens/100 
grams.  Vertical  and  horizontal  hydraulic  conduc- 
tivities measured  in  sediment  cores  ranged  from 
0.0000015  to  1.3  feet/day  and  from  0.0000073  to 
1.3  feet/day,  respectively.  Porosity  ranged  from 
22.4  to  41  percent.  From  aquifer  tests,  transmissivi- 
ties  ranged  from  25  to  850  feet  squared/day  and 
horizontal  hydraulic  conductivities  ranged  from 
2.5  to  85  feet/day.  Fossils  in  core  samples  include 
palynomorphs,  dinoflagellates,  and  foraminifers. 
(USGS) 
W86-03098 


HYDROGRAPHS  FROM  SELECTED  OBSER- 
VATION    WELLS     AND     TOTAL     ANNUAL 
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PUMPAGE     FROM     MUNICIPAL     SUPPLY 
WELLS,   1950-83,  SANTA  FE,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03101 


DEVELOPMENT  OF  A  TWO-DIMENSIONAL 
DIGITAL  MODEL  FOR  THE  ANALYSIS  OF 
THE  GROUND-WATER  FLOW  SYSTEM  IN 
THE  SAN  ANTONIO  CREEK  VALLEY,  SANTA 
BARBARA  COUNTY,  CALIFORNIA, 
Geological  Survey,  Laguna  Niguel,  CA.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03108 


POTENTIAL  GROUND-WATER  LEVEL 
CHANGES  IN  THE  MISSISSIPPI  RIVER  AL- 
LUVIAL AQUIFER  IN  RESPONSE  TO  PRO- 
POSED NAVIGATION  IMPROVEMENTS  ON 
THE  YAZOO  RIVER  IN  MISSISSIPPI, 
Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03122 


HYDROLOGY  OF  THE  OGALLALA  AQUIFER 
IN       FORD       COUNTY,       SOUTHWESTERN 

KANSAS, 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03128 


GROUND-WATER-LEVEL         TRENDS         IN 
IDAHO,  1971-82, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03129 


WATER     RESOURCES     DATA,     MARYLAND 
AND  DELAWARE  WATER  YEAR  1982, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03204 


REHABILITATION  OF  A  CALCIUM  CARBON- 
ATE CLOGGED  DRAINAGE  SYSTEM  USING 
SULFAMIC  ACID, 

Bureau  of  Reclamation,  Billings,  MT.  Upper  Mis- 
souri Region. 
G.  M.  Walker. 

REC-ERC-85-2,  October  1984,  9  p,  3  fig,  4  tab,  6 
ref,  1  append. 

Descriptors:  'Scaling,  'Subsurface  drains,  'Acids, 
Cleaning,  'Clogging,  Cost  analysis,  Calcium  car- 
bonate, Drains,  Drainage  systems,  Drainage  engi- 
neering, Subsurface  drainage,  Irrigation  engineer- 
ing. 

The  restoration  of  subsurface  irrigation  drains  is  a 
problem  when  drain  water  has  deposited  calcium 
carbonate  scale.  Methods  for  restoration  of  these 
drains  such  as  mechanical  routing  and  sulfur  diox- 
ide gas  treatment  are  expensive  and  dangerous.  A 
technique  was  developed  for  cleaning  drains  in 
which  the  drains  are  flooded  with  a  10%  sulfamic 
acid-sodium  chloride  solution.  The  present  method 
costs  less  than  a  fifth  of  the  replacement  cost.  The 
cost  of  treating  a  severely  plugged  240-mm  drain- 
age pipe  would  range  between  $3  and  $6  per 
meter.  Sulfamic  acid  is  not  considered  to  be  a 
hazardous  material  when  neutralized  before  dispos- 
al, and  is  available  in  granular  form,  making  it  safe 
to  transport  and  use.  The  ease  of  use  and  lower 
costs  of  the  sulfamic  acid-sodium  chloride  method 
should  make  this  method  an  attractive  option  for 
drainage  systems  of  projects  of  the  Bureau  of  Rec- 
lamation. (Geiger-PTT) 
W86-03268 


4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


RELATIONS  OF  URBAN  LAND-USE  AND 
DRY-WEATHER  STORM  AND  SNOWMELT 
FLOW  CHARACTERISTICS  TO  STREAM- 
WATER  QUALITY,  SHUNGANUNGA  CREEK 
BASIN,  TOPEKA,  KANSAS, 
Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

L.  M.  Pope,  and  H.  E.  Bevans. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-750, 
1984.  64  p,  12  fig,  11  tab,  21  ref. 

Descriptors:  'Water  quality,  'Urban  runoff, 
•Storm  runoff,  'Land  use.  Urbanization,  Stream- 
flow,  Trace  metals,  Nutrients,  Rainfall,  Rainfall 
intensity,  'Kansas,  Topeka,  Shunganunga  Creek. 

Water-quality  characteristics  of  streams  draining 
Topeka,  Kansas,  and  the  Shunganunga  Creek  basin 
were  investigated  from  October,  1979,  through 
November  1981,  to  determine  the  effects  of  runoff 
from  urban  areas.  Characteristics  were  determined 
at  six  sites  and  summarized  statistically  for  three 
streamflow  conditions-dry  weather,  storm,  and 
snowmelt.  Median  concentrations  of  trace  metals 
and  nutrients  were  greater  in  storm  streamflow 
than  in  dry-weather  streamflow.  Regression  equa- 
tions were  developed  to  estimate  median  concen- 
trations of  total  lead  and  zinc  in  storm  streamflow 
from  the  percentage  of  drainage  area  in  residential 
plus  commercial  land-use  areas  and  from  street 
density.  Median  concentrations  of  dissolved 
sodium,  chloride,  and  solids  were  considerably 
greater  in  snowmelt  streamflow  than  in  dry-weath- 
er streamflow.  Regression  equations  were  also  de- 
veloped to  estimate  median  concentrations  of  dis- 
solved sodium,  chloride,  and  solids  from  the  sum- 
mation of  percentages  of  the  drainage  area  in  resi- 
dential, commercial,  and  industrial  land-use  areas 
and  from  street  density.  Multiple-regression  analy- 
sis relating  storm-runoff  volumes  and  average  con- 
stituent concentrations  to  land-use  and  storm  char- 
actersitcs  produced  significant  relations  for  storm- 
runoff  volume,  total  lead,  total  zinc,  and  suspended 
sediment.  (USGS) 
W86-02926 


RAINFALL-RUNOFF  DATA  IN  THE  ALBU- 
QUERQUE, NEW  MEXICO,  METROPOLITAN 
AREA,  1976-83, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-02933 


HYDROLOGY  OF  AREA  61  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  COLORADO  AND  NEW 
MEXICO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02934 


HYDROLOGY  OF  AREA  45,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  MONTANA  AND  NORTH 
DAKOTA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

S.  E.  Slagle. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Open  File  Report  83-527,  1984.  90  p,  44  fig, 
11  tab,  169  ref. 

Descriptors:  Groundwater,  Surface  water,  Coal, 
Coal  mines,  'Strip  mines,  Spoil  banks,  'Coal  mine 
effects,  'Water  quality,  'Groundwater  quality, 
Hydrogeology,  'Montana,  'North  Dakota,  North- 
ern Great  Plains,  Williston  Basin,  Fort  Union  For- 
mation. 

Area  45  encompasses  about  14,300  square  miles  in 
east-central     Montana    and    west-central     North 


Dakota  and  is  drained  by  the  Missouri,  Yellow- 
stone, and  Redwater  Rivers  and  their  tributaries. 
During  low-flow  intervals,  the  water  in  streams 
generally  is  of  the  sodium  sulfate  type  with  dis- 
solved-solids  concentrations  of  1,000  to  3,000  rag/ 
L.  During  direct-runoff  periods,  the  relative  pro- 
portions of  calcium  and  bicarbonate  increase  and 
dissolved-solids  concentration  typically  is  150  to 
600  mg/L.  These  high  dissolved  concentrations  in 
streams  of  this  area  are  naturally  occuring  and  not 
ordinarily  a  result  of  coal  mining.  Principal  water- 
yielding  units  are  the  Fox  Hills-lower  Hell  Creek, 
Tullock,  Tongue  River,  and  alluvial  aquifers. 
Wells  completed  in  the  Fox  Hills-lower  Hell  Creek 
aquifer  may  yield  as  much  as  400  gal/min.  Wells  in 
other  bedrock  aquifers  commonly  yield  8  to  15 
gal/min.  Yields  to  wells  in  alluvial  aquifers  com- 
monly are  30  gal/min  or  less  but  may  be  several 
hundred  gallons  per  minute  along  major  streams. 
Water  from  aquifers  less  than  about  200  feet  deep 
is  generally  of  the  sodium  sulfate  type.  Dissolved- 
solids  concentration  averages  about  1,700  mg/L. 
Water  from  the  Fox  Hills-lower  Hell  Creek  aquifer 
generally  is  of  the  sodium  bicarbonate  type  and  has 
an  average  dissolved-solids  concentration  of  about 
1,200  mg/L.  (USGS) 
W86-02959 


POTENTIAL  EFFECTS  OF  SURFACE  COAL 
MINING  ON  THE  HYDROLOGY  OF  THE 
HORSE  CREEK  AREA,  SHERIDAN  AND 
MOORHEAD  COAL  FIELDS,  SOUTHEAST- 
ERN MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

N.  E.  McClymonds. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4239,  1985.  61  p,  14  fig,  8  tab,  29 
ref. 

Descriptors:  Hydrology,  Coal  mines,  Reclamation, 
'Coal  mining,  Environmental  impact,  Water  devel- 
opment effects,  Hydrogeology,  'Montana, 
'Powder  River  Basin. 

The  Horse  Creek  area  of  the  Sheridan  and  Moor- 
head  coal  fields,  16  miles  east  of  the  Decker  Coal 
Mines  near  the  Tongue  River,  contains  large  re- 
serves of  Federally  owned  coal  that  have  been 
identified  for  potential  lease  sale.  A  hydrologic 
study  was  conducted  in  the  area  to  describe  exist- 
ing hydrologic  systems  and  to  assess  potential  im- 
pacts of  surface  coal  mining  on  local  water  re- 
sources. Hydrologic  data  collected  from  private 
wells,  observation  wells,  test  holes,  and  springs 
indicate  that  the  aquifers  are  primarily  coal  and 
sandstone  beds  in  the  upper  part  of  the  Tongue 
River  Member  of  the  Fort  Union  Formation  (Pa- 
leocene  age)  and  sand  and  gravel  of  valley  alluvi- 
um (Pleistocene  and  Holocene  age).  Surface-water 
resources  are  mostly  limited  to  a  few  stock  ponds 
receiving  discharge  from  springs  in  the  higher 
ports  of  the  area.  Two  stock  wells,  one  spring,  and 
three  stock  ponds  receiving  discharge  from  springs 
supply  most  of  the  water  used  within  the  Horse 
Creek  basin;  the  only  use  is  watering  of  livestock. 
Mining  of  the  Anderson  and  Dietz  coal  beds 
would  destroy  one  stock  well  and  two  ponds  re- 
ceiving discharge  from  springs,  and  would  lower 
the  potentiometric  surface  within  the  coal  and 
sandstone  aquifers.  Although  mining  would  alter 
existing  hydrologic  systems,  alternative  deeper 
water  supplies  are  available.  (USGS) 
W86-02968 


FLOODFLOW  CHARACTERISTICS  OF 
FILBIN  CREEK  AT  PROPOSED  INTERSTATE 
HIGHWAY  526,  NORTH  CHARLESTON,  SC, 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 
L.  R.  Bohman. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4323,  1984.  20  p,  7  fig,  4  tab,  7 
ref. 

Descriptors:  'Flood  profiles,  'Highway  effects, 
Reservoir    routing,    Hydrologic    models,    Model 
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studies,  *  South  Carolina,  North  Charleston,  Filbin 
Creek. 

A  study  to  determine  the  impact  of  two  alternative 
construction  plans  for  proposed  interchange  be- 
tween the  existing  Interstate  Highway  26  and 
Interstate  Highway  526  in  the  Filbin  Creek  drain- 
age basin  near  North  Charleston,  South  Carolina 
was  performed  by  the  U.S.  Geological  Survey,  in 
cooperation  with  the  South  Carolina  Department 
of  Highways  and  Public  Transportation.  A  com- 
puterized reservoir  routing  technique  was  used  to 
route  synthetic  flood  hydrographs  through  the 
basin  system.  Simulation  results  indicate  that  the 
new  roadway  will  cause  little  or  no  change  in 
water-surface  elevations  downstream  of  Interstate 
Highway  26.  Upstream  of  Interstate  Highway  26, 
approximately  0.5  foot  of  backwater  will  be  cre- 
ated by  either  alternative  during  a  100-year  flood 
as  a  result  of  the  Interstate  Highway  526  embank- 
ments and  structures.  (USGS) 
W86-02969 


USE  OF  SELECTED  BASIN  CHARACTERIS- 
TICS TO  ESTIMATE  MEAN  ANNUAL 
RUNOFF  AND  PEAK  DISCHARGES  FOR  UN- 
GAGED  STREAMS  TN  DRAINAGE  BASINS 
CONTAINING  STRIPPABLE  COAL  RE- 
SOURCES, NORTHWESTERN  NEW  MEXICO, 
Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
H.  R.  Hejl. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4260,  1984.  17  p,  2  fig,  2  tab,  12 
ref. 

Descriptors:  Annual  runoff,  Flood  peak,  *Flood 
frequency,  Flood  recurrence  interval,  *Flow  char- 
acteristics, Regression  analysis,  Statistical  methods, 
•Basin  charateristics,  *Coal  mining,  *New  Mexico, 
San  Juan  Basin. 

Equations  in  this  report  can  be  used  to  estimate 
mean  annual  runoff  and  peak  discharges  for  2-,  5-, 
10-,  25-,  and  100-year  recurrence  intervals  for  un- 
gaged  streams  in  drainage  basins  containing  strip- 
pable  coal  resources  in  northwestern  New  Mexico. 
These  streamflow  characteristics  are  related  to 
basin  characteristics  that  were  found  to  be  signifi- 
cant, using  regression  techniques.  Mean  annual 
runoff  for  ephemeral  streams  is  related  to  drainage 
area,  active-channel  width,  main-channel  slope, 
basin  slope,  and  silt-clay  percentage  in  active-chan- 
nel banks.  Peak  discharges  for  ephemeral,  intermit- 
tent, and  perennial  streams  are  related  to  drainage 
area,  active-channel  width,  main-channel  length, 
basin  slope,  and  silt-clay  percentage  in  active-chan- 
nel banks.  (USGS) 
W86-02978 


GROUND-WATER-QUALITY  DATA  FROM 
THE  SOUTHERN  POWDER  RTVER  BASIN, 
NORTHEASTERN  WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-03014 


STORM  RUNOFF  AS  RELATED  TO  URBAN- 
IZATION BASED  ON  DATA  COLLECTED  IN 
SALEM,  AND  PORTLAND,  AND  GENERAL- 
IZED FOR  THE  WTLLAMETTE  VALLEY, 
OREGON, 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 
A.  Laenen. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4143,  1983.  88  p,  16  fig,  16  tab, 
19  ref. 

Descriptors:  "Rainfall,  Runoff,  "Urbanization, 
•Storm  runoff,  Basin  characteristics,  Salem, 
•Urban  hydrology,  'Urban  runoff,  Willamette 
Valley,  •Oregon. 

Storm  runoff  as  related  to  urbanization  is  defined 
by  a  series  of  regression  equations  for  Salem  and 
for  the  Willamette  Valley,  Oregon.  In  addition  to 


data  from  17  basins  monitored  in  the  Salem  area, 
data  from  24  basins  gaged  in  a  previous  study  in 
Portland,  Oregon  -  Vancouver,  Washington  were 
used  defining  the  Willamette  Valley  equations. 
Basins  used  to  define  equations  ranged  in  size  from 
0.2  to  26  square  miles.  Rainfall  intensity  varied 
from  1.8  to  2.2  inches  for  the  6  hour,  0.2  excee- 
dance  probability.  Sensitivity  analyses  of  equations 
indicate  that  urbanization  of  an  undeveloped  basin 
can  increase  peak  discharge  more  than  three  times 
and  almost  double  runoff  volume.  Much  of  Port- 
land and  Vancouver  are  located  on  porous  river 
terraces  whe  ■  dry  wells  are  used  to  shunt  runoff. 
Much  of  East  Salem  is  located  on  previously 
farmed  land  where  drain  tiles  used  to  dewater  soils 
still  connect  directly  to  streams.  (USGS) 
W86-03015 


WATER  RESOURCES  AND  POTENTIAL  HY- 
DROLOGIC  EFFECTS  OF  OJX-SHALE  DEVEL- 
OPMENT IN  THE  SOUTHEASTERN  UINTA 
BASIN,  UTAH  AND  COLORADO, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

K.  L.  Lindskov,  and  B.  A.  Kimball. 

Dist  Branch,  USGS,  604  S.  Pickett  St.,  Alexandria, 

VA  22034.  USGS  Professional  Paper  1307,  1984. 

32  p,  20  fig,  3  tab,  55  ref. 

Descriptors:  Water  resources,  *Oil  shale,  *Water 
quality,  *Salinity,  Colorado  River  compact, 
•Mining  effects,  "Colorado,  Uinta  Basin,  Green 
River  Formation.Synfuels,  Upper  Colorado  River 
Region. 

Normal  annual  precipitation  varies  with  altitude 
from  less  than  8  inches  at  altitudes  below  5,000  feet 
to  more  than  20  inches  where  altitudes  exceed 
9,000  feet.  In  areas  where  precipitation  is  less  than 
10  inches,  streams  are  ephemeral.  Mean  annual 
runoff  is  about  28,000  acre-feet  and  varies  from  less 
than  0.1  to  1.6  inches.  Runoff  varies  yearly  and 
seasonally,  and  potentially  evapotranspiration  ex- 
ceeds precipitation.  The  White  and  Green  Rivers 
convey  an  average  flow  of  4.3  million  acre-feet  per 
year  from  an  outside  drainage  of  34,000  squqre 
miles,  more  than  150  times  the  flow  originating  in 
the  area.  Total  recoverable  groundwater  in  storage 
is  about  18  million  acre-feet.  Yields  of  individual 
wells  and  interference  between  wells  cound  limit 
withdrawals  to  about  15,000  acre-feet  per  year.  A 
400,000-barrel-per-day  oil-shale  industry  would  re- 
quire a  water  supply  of  70,000  acre-feet  per  year. 
Other  sources  of  water  supply  discussed  are  diver- 
sion from  the  White  River,  a  proposed  reservoir  on 
the  White  River,  diversion  from  the  White  River 
combined  with  proposed  off-stream  storage,  diver- 
sion from  the  Green  River,  and  conjunctive  use  of 
ground  and  surface  water.  Leachate  water  from 
retorted-shale  piles  has  large  concentrations  of 
sodium  and  sulfates,  and  retort  waters  contain 
much  organic  carbon  and  nutrients.  Without 
proper  disposal  of  these  water,  the  natural  waters 
of  the  area  could  be  contaminated  and  the  salinity 
of  downstream  waters  in  the  Colorado  River  Basin 
could  be  increased.  (USGS) 
W86-03021 


FLOOD-PROFILE  ANALYSIS,  BIG  DARBY 
CREEK  AT  STATE  ROUTE  762,  ORIENT, 
OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

W.  P.  Barlett,  and  J.  M.  Sherwood. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4276,  1984.  12  p,  4  fig,  3  tab,  5 
ref. 

Descriptors:  *Flood  profiles,  *Bridge  construction, 
Backwater,  *Big  Darby  Creek,  "Ohio,  Backwater. 

The  U.S.  Geological  Survey,  in  cooperation  with 
the  Ohio  Department  of  Transportation,  made  a 
hydraulic  analysis  of  the  25-  and  100-year  floods 
on  Big  Darby  Creek  where  State  Route  762 
crosses  the  stream  at  Orient,  Ohio.  Two  proposed 
bridge  plans  were  analyzed  to  determine  the  ef- 
fects of  placing  a  new  deck  bridge  upstream  of  the 
existing  State  Route  762  bridge.  In  plan  1,  the 
bridge  is  set  at  sufficient  elevation  to  pass  the  100- 


year  flood  below  it.  In  plan  2,  the  elevations  are  3 
feet  lower  than  in  plan  1,  which  would  result  in 
partial  submergence  of  the  bridge  during  the  100- 
year  flood.  This  analysis  shows  that  the  25-year 
flood  upstream  of  the  new  bridge  would  increase 
by  0.4  foot  if  plan  1  is  adopted  and  by  0.3  foot  if 
plan  2  is  adopted.  The  profiles  for  the  100-year 
flood  would  increase  by  0.6  foot  for  plan  1  and  1.1 
feet  for  plan  2.  This  additional  backwater  affects 
profiles  up  to  5,750  feet  upstream,  where  the  plan  1 
profile  is  0.1  foot  higher  than  for  present  condi- 
tions and  the  plan  2  profile  is  0.2  foot  higher  than 
profiles  for  present  conditions.  (USGS) 
W86-03027 


SYNTHESIZED    FLOOD    FREQUENCY    FOR 
SMALL  URBAN  STREAMS  IN  TENNESSEE, 

Geological    Survey,    Nashville,   TN.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03037 


DETERMINING  THE  EFFECTIVENESS  OF 
HIGHWAY  DRAINAGE  SYSTEMS  IN  PRE- 
VENTING SALT  CONTAMINATION  OF 
GROUND  WATER, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic   entry  see   Field   5G. 

W86-03044 


STREAMFLOW     IN     THE    SOUTHEASTERN 
UINTA  BASIN,  UTAH  AND  COLORADO, 

Geological  Survey,   Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-03064 


CLASSIFICATION  OF  STREAM  BASINS  IN 
SOUTHEASTERN  OHIO  ACCORDING  TO 
EXTENT  OF  SURFACE  COAL  MINING, 

Geological   Survey,   Columbus,   OH.   Water   Re- 
sources Div. 
C.  J.  O.  Childress. 

Available  from  Dist  Branch,  USGS,  604  S.  Pickett 
St.  Alexandria,  VA  22034.  USGS  Water-Re- 
sources Investigations  Report  84-4212,  1985.  83  p, 
7  fig,  8  tab,  26  ref. 

Descriptors:  Water  quality,  *Coal  mines,  *Mine 
drainage,  "Land  reclamation,  Land  use,  Surface 
water,  Analysis  of  variance,  Mine  water,  Coal 
mining  effects,  "Ohio,  Discriminant  function  analy- 
sis, Surface  coal  mining. 

Water-quality  data  were  collected  to  rank  streams 
draining  35  basins  in  the  southeastern  Ohio  coal 
region  according  to  severity  of  impact  from  acid 
mine  drainage.  The  area  is  underlain  by  rocks  of 
Pennsylvania  age,  the  most  important  coal-produc- 
ing formations  being  the  Allegheny  and  the  Mon- 
ongahela.  Water  and  bed-material  samples  were 
collected  at  276  sites;  each  site  was  sampled  four 
times  over  a  3-year  period.  By  means  of  land-use 
maps,  each  site  was  classified  as  'mined-aban- 
doned,'  'mined-relcaimed,'  'unmined,'  or  'mixed.' 
Streams  draining  the  carbonate-bearing  Mononga- 
hela  Formation  have  a  significantly  greater  buffer- 
ing capacity  than  streams  draining  the  Allegheny 
Formation.  There  were  significant  differences  in 
specific  conductance,  pH,  alkalinity,  acidity,  hard- 
ness, total  and  dissolved  iron,  manganese,  and  alu- 
minum; dissolved  nickel,  zinc,  and  sulfate;  and 
dissolved  solids  among  mining  disturbance  types  in 
the  Allegheny  Formation.  However,  in  streams 
draining  the  more  calcareous  Monongahela  For- 
mation, only  dissolved  solids,  hardness,  sulfate,  and 
dissolved  manganese  were  significantly  different 
among  mining-disturbance  types.  Discriminant- 
function  analysis  of  water-quality  data  was  used  to 
classify  each  mixed  site  into  one  of  10  categories 
ranging  from  strongly  characteristic  of  abandoned- 
mine  areas  to  strongly  characteristic  of  unmined 
areas.  (USGS) 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 


URBAN  WATER-QUALITY  DATA  AND  STA- 
TISTICAL SUMMARIES  FOR  SELECTED 
SITES  IN  THE  SHUNGANUNGA  CREEK 
BASIN,  TOPEKA,  KANSAS, 
Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03099 


CALCULATING  SEDIMENT  DISCHARGE 
FROM  A  HIGHWAY  CONSTRUCTION  SITE 
IN  CENTRAL  PENNSYLVANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

L.  A  Reed,  J.  R.  Ward,  and  K.  L.  Wetzel. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4216,  1985.  12  p,  4  fig,  1  tab,  6 
ref. 

Descriptors:  *Road  construction,  'Sediment  dis- 
charge, Sediment  prediction,  Sediment  modeling, 
Rainfall,  Soil  erosion,  'Pennsylvania,  'Highway 
construction,  Discharge,  Sediment  yield. 

Two  methods  used  by  the  Pennsylvania  Depart- 
ment of  Transportation  to  compute  the  quantity  of 
sediment  discharged  from  an  area  of  highway  con- 
struction~the  Universal  Soil  Loss  Equation  and 
the  Younkin  Sediment  Prediction  Equation-were 
evaluated.  Data  used  in  the  analysis  included  the 
total  rainfall,  kinetic  energy,  and  the  erosive  index 
(EI)  of  the  precipitation,  and  highway  construction 
data  including  the  area  disturbed  by  clearing  and 
grubbing,  the  area  in  cuts  and  fills,  the  average 
depth  of  cuts  and  fills,  the  area  seeded  and 
mulched,  and  the  area  paved.  Sediment  yields, 
calculated  using  the  two  equations,  were  compared 
to  the  actual  measured  values,  and  standard  errors 
of  estimate  and  coefficients  of  correlation  were 
calculated.  Using  the  USLE,  the  standard  error  of 
estimate  was  0.40,  (about  105  percent),  and  the 
coefficient  of  correlation  was  0.79.  Using  the 
Younkin  Equation,  the  standard  error  of  estimate 
was  0.42  (about  1 10  percent),  and  the  coefficient  of 
correlation  was  0.77.  (USGS) 
W86-03102 


HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  HOUSTON,  TEXAS,  METROPOLITAN 
AREA,  1982, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03106 


HYDROLOGY  OF  AREA  29,  EASTERN 
REGION,  INTERIOR  COAL  PROVINCE,  ILLI- 
NOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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EFFECTS  OF  HYDRAULIC  BOREHOLE 
MINING  ON  GROUND  WATER  AT  A  TEST 
SLTE  IN  NORTHEAST  ST.  JOHNS  COUNTY, 
FLORIDA, 

Geological  Survey,  Tallahassee,  FL.   Water  Re- 
sources Div. 
P.  S.  Hampson. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4149,  1984.  29  p,  12  fig,  10  tab,  3 
ref. 

Descriptors:  'Hydraulic  mining,  'Ground  water, 
'Injection  wells,  'Mining  engineering,  Phosphates, 
•Hydraulic  borehole  mining,   Phosphate  mining. 

An  experimental  mining  project  was  conducted  in 
northeast  St.  Johns  County,  Florida,  to  determine 
the  feasibility  of  extracting  deeply  buried  phos- 
phate ore  by  hydraulic  borehole  mining  tech- 
niques. The  phosphate  zone  is  between  232  and  250 
feet  below  land  surface  and  consists  of  approxi- 
mately equal  proportions  of  fine-grained  phos- 
phate, sand,  and  clay.  Six  wells  were  constructed 
at  the  test  site  to  monitor  effects  of  the  mining 


operation  on  the  ground-water  resources  of  the 
area.  One  well  penetrated  the  Floridan  aquifer 
beneath  the  phosphate  zone,  another  was  complet- 
ed in  the  phosphate  zone,  and  the  other  four  were 
finished  in  water-bearing  zones  above  the  phos- 
phate zone.  The  mining  project  consisted  of  three 
separate  tests  in  which  different  mining  methods 
were  used.  Changes  in  water  levels,  other  than  in 
the  mined  zone,  were  detected  only  in  the  overly- 
ing monitored  zone  during  the  first  two  tests  as  a 
result  of  roof  failures  in  cavities  formed  by  the 
mining  operation.  Water-quality  changes  were  ob- 
served only  in  the  mined  zone  and  resulted  from 
the  injection  of  water  from  the  deeper  Floridan 
aquifer  as  part  of  the  mining  operation.  (USGS) 
W86-03116 


POTENTIAL  HYDROLOGIC  IMPACTS  OF  A 
TARSAND  INDUSTRY  IN  11  SPECIAL  TAR 
SAND  AREAS  IN  EASTERN  UTAH, 

Geological   Survey,   Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary   bibliographic   entry   see   Field   6D. 

W86-03141 


WYCOALGAS  COAL  GASIFICATION 

PROJECT:  PRELIMINARY  DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT,  VOLUME  1, 

Woodward-Clyde    Consultants,     San    Francisco, 

CA. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-03271 


4D.  Watershed  Protection 


RECONNAISSANCE  STUDY  OF  STREAM  SE- 
DIMENTAION,  SOUTHERN  GUAM, 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W86-03112 


ESTIMATES  OF  LONG-TERM  SUSPENDED- 
SEDIMENT  LOADS  IN  BAY  CREEK  AT  NEBO, 
PIKE  COUNTY,  ILLINOIS,  1940-80, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-03138 


WEATHERING  TESTS  CONDUCTED  ON  SOIL 
STABILIZERS:  INTERIM  REPORT, 

Bureau  of  Reclamation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-03247 


HANDBOOK  FOR  PROTECTION  OF  FISH 
AND  WILDLIFE  FROM  CONSTRUCTION  OF 
FARM  AND  FOREST  ROADS, 

Center  for  Natural  Areas,  South  Gardiner,  ME. 
For  primary  bibliographic  entry  see  Field  6B. 
W86-03257 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


WATER-QUALITY  RECONNAISSANCE  AND 
STATISTICAL  ANALYSIS  FOR  SELECTED 
WATER-SUPPLY  LAKES  IN  EASTERN 
KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

L.  M.  Pope,  J.  A.  Arruda,  and  A.  E.  Vahsholtz. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4058,  1985.  47  p,  1  fig,  9  tab,  16 
ref. 

Descriptors:  'Lakes,  'Water  quality,  'Land  use, 
Lake    morphology,    Watersheds,    Nutrients,    Ni- 


trates, Total  organic  carbon,  Chlorophyll  a,  Statis- 
tical analysis,  'Kansas,  Pollutant  identification. 

Data  collected  for  19  public  water-supply  lakes  in 
eastern  Kansas  during  spring-fall  1983  were  statisti- 
cally analyzed  to  describe  relationships  between 
water-quality  constituents  and  lake  and  watershed 
physical  characteristics.  A  large  range  was  ob- 
served in  mean  concentrations  of  total  nitrite  plus: 
nitrate  nitrogen,  total  ammonia  nitrogen,  total 
phosphorus,  total  organic  carbon,  and  chlorophyll 
a  and  in  lake  and  watershed  physical  characteris- 
tics,  such  as  age,  surface  area,  watershed  area, 
watershed-to-lake  surface-area  ratio,  and  average 
maximum  depth.  Pesticides  were  detected  in  8  off: 
the  19  lakes.  Atrazine  and  Alachlor  were  the  most 
commonly  detected  pesticides.  Spearman  rank- 
order  correlation  analyses  showed  possible  rela- 
tionships between  mean  concentrations  of  total  ni- 
trite plus  nitrate  nitrogen,  total  ammonia  nitrogen,; 
total  phosphorus,  total  organic  carbon,  and  chloro-; 
phyll  a,  and  certain  lake  and  watershed  physical 
characteristics.  Multiple-regression  analysis  pro-' 
duced  significant  relations  between  mean  concen-i 
trations  of  total  nitrite  plus  nitrate  nitrogen  and 
percentage  of  watershed  in  protected  cropland  and 
age  of  lake  (0.62  coefficient  of  determination),  and 
between  mean  concentrations  of  total  organic 
carbon  and  lake  average  maximum  depth,  lake- 
surface  area,  age  of  lake,  and  watershed-to-lake, 
surface-area  ratio  (0.76  coefficient  of  determina- 
tion). (USGS) 
W86-02927 


WATER  QUALITY  OF  A  STREAM-AQUIFER 
SYSTEM,  SOUTHERN  FRANKLIN  COUNTY, 
OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-02931 


HYDROLOGIC  EFFECTS  OF  IMPOUND- 
MENTS IN  SHERBURNE  NATIONAL  WILD- 
LIFE REFUGE,  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02939 


HYDROLOGY  OF  AREA  45,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  MONTANA  AND  NORTH 
DAKOTA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W86-02959 


WATER  QUALITY  OF  THE  TTOAL  POTOMAC 
RIVER  AND  ESTUARY  HYDROLOGIC  DATA 
REPORTS  SUPPLEMENT  1979  THROUGH 
1981  WATER  YEARS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

R.  H.  Coupe,  and  W.  F.  Webb. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-132, 
1984.  66  p,  4  fig,  9  tab,  29  ref. 

Descriptors:  'Biochemical  oxygen  demand,  'Fecal 
colifonns,  'Fecal  streptococci,  'Sewage  treatment 
plants,  Incident  light,  Light  attenuation,  'Potomac 
River,  'Potomac  Estuary,  Pollutant  identification. 

This  report  is  a  companion  report  to  the  U.S. 
Geological  Survey  1979,  1980,  and  1981  Hydrolog- 
ic  Data  Reports  of  the  tidal  Potomac  River  and 
Estuary.  It  contains  values  of  biochemical  oxygen 
demand  and  specific  rate  constants,  incident  light 
and  light  attenuation  measurements;  numbers  of 
phytoplankton,  fecal  coliform  and  fecal  strepto- 
cocci, cross-sectional  averages  from  field  measure- 
ments of  dissolved  oxygen,  pH,  specific  conduct- 
ance, and  temperature  data;  and  cross-sectional 
averages  of  chlorophyll  data.  Sewage  treatment 
plant  loads  are  also  included.  (USGS) 
W86-02997 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


NDEX  OF  GROUND-WATER  QUALITY  DATA 
OR  FLORTOA, 

ieological  Survey,  Tallahassee,  FL.   Water  Re- 

>urces  Div. 

'or  primary  bibliographic  entry  see  Field  7C. 

/86-O3O02 


lESULTS  OF  THE  U.S.  GEOLOGICAL  SUR- 

EY'S  SECOND  INTERNATIONAL  INTERLA- 

ORATORY     ANALYTICAL     COMPARISON 

TUDY-STANDARD-REFERENCE         WATER 

AMPLES  M-86  (MAJOR  CONSTITUENTS),  T- 

7  (TRACE  CONSTITUENTS),  AND  P-5  (PRE- 

IPITATION  SNOWMELT), 

Ieological  Survey,  Denver,  CO.  Water  Resources 

Kv. 

or  primary  bibliographic  entry  see  Field  7B. 

/86-03013 


IROUND-WATER-QUALITY  DATA  FROM 
HE  SOUTHERN  POWDER  RIVER  BASIN, 
IORTHEASTERN  WYOMING, 

reological   Survey,   Cheyenne,  WY.   Water  Re- 

jurces  Div. 

or  primary  bibUographic  entry  see  Field  2K. 

/86-03014 


©MPILATION  OF  GROUND  WATER  QUAL- 
IY  DATA  IN  PENNSYLVANIA, 

reological  Survey,  Harrisburg,   PA.  Water  Re- 

)urces  Div. 

or  primary  bibUographic  entry  see  Field  7C. 

/86-03026 


rATER-RESOURCES  MONITORING  IN  THE 
OTTONWOOD  CREEK  AREA,  SHASTA  AND 
EHAMA  COUNITES,  CALDJORNIA,  1982-83, 

reological  Survey,  Sacramento,  CA.  Water  Re- 

jurces  Div. 

or  primary  bibliographic  entry  see  Field  2F. 

/86-03054 


IELD  GUIDELINES  FOR  COLLECTION, 
REATMENT,  AND  ANALYSIS  OF  WATER 
AMPLES,  MONTANA  DISTRICT, 

reological  Survey,  Helena,  MT.  Water  Resources 

>iv. 

'or  primary  bibUographic  entry  see  Field  7B. 

V86-03060 


1LTRATION  AND  COLUMN-ADSORPTION 
YSTEM  FOR  ONSITE  CONCENTRATION 
>ND  FRACTIONATION  OF  ORGANIC  SUB- 
TANCES  FROM  LARGE  VOLUMES  OF 
VATER, 

reological  Survey,  Lakewood,  CO.  Water  Re- 
jurces  Div. 

.  A.  Leenheer,  and  T.  I.  Noyes. 
ivailable  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,   CO    80225.    USGS    Water-Supply    Paper 
230,  1984.  15  p,  4  fig,  1  tab,  12  ref. 

)escriptors:  'Organic  matter,  Fulvic  acids, 
Water  analysis,  Adsorption,  Separation  tech- 
iques,  Filtration,  *Chemical  analysis,  'Analytical 
lethods,  Dissolved  organic  carbon  fractionation, 
)rganic  solute  isolation  techniques. 

I  portable  filtration  and  column-adsorption  system 
iras  developed,  which  can  concentrate  suspended 
ediment  and  dissolved-aqueous  organic  substances 
rnsite.  Organic  solutes  also  are  fractionated  into 
iydrophobic-  and  hydrophilic-acid,  base,  and  neu- 
ral fractions.  Subsequent  isolation  of  organic  sc- 
ates  from  fraction  concentrates  and  extraction  of 
irganic  constituents  in  suspended  sediment  en- 
rained  on  filter  tubes  is  performed  by  a  variety  of 
irocedures  in  the  laboratory.  Three  surface-water 
amples  and  one  ground-water  sample  ranging  in 
'olume  from  300  to  1,000  liters  were  processed 
hrough  the  filtration  and  column-adsorption 
ystem,  yielding  from  about  0.8  to  3.0  grams  of 
ecovered  organic  carbon  per  sample.  (USGS) 
V86-03065 


PREPARATION  OF  POLYETHLENE  SACKS 
FOR  COLLECTION  OF  SAMPLES  FOR 
CHEMICAL  ANALYSIS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

L.  J.  Schroder,  and  A.  W.  Bricker. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4067,  1985.  9  p,  4  tab,  11  ref. 

Descriptors:  'Adsorption,  Atomic  absorption, 
•Spectroscopy,  Specific  conductance,  'Sampling, 
'Water  analysis,  Iron,  Lead,  Zinc,  Hydrogen  ion 
concentration. 

Polyethylene  sacks  are  used  to  collect  precipitation 
samples.  Washing  polyethylene  with  acetone, 
hexane,  methanol,  or  nitric  acid  can  change  the 
adsorptive  characteristics  of  the  polyethylene.  In 
this  study,  simulated  precipitation  at  pH  4.5  was  in 
contact  with  the  polyethylene  sacks  for  21  days; 
subsamples  were  removed  for  chemical  analysis  at 
7,  14,  and  21  days  after  intitial  contact.  Sacks 
washed  with  acetone  adsorbed  iron  and  lithium; 
sacks  washed  with  hexane  adsorbed  barium,  iron, 
and  lithium;  sacks  washed  with  methanol  adsorbed 
calcium  and  iron;  and  sacks  washed  with  0.30  N 
nitric  acid  adsorbed  iron.  Leaching  the  plastic 
sacks  with  0.15  N  nitric  acid  did  not  result  in  100- 
percent  recovery  of  any  of  the  adsorbed  metals. 
Washing  polyethylene  sacks  with  dilute  nitric  acid 
caused  the  pH  of  the  simulated  precipitation  to  be 
decreased  by  0.2  pH  unit  after  1  week  of  contact 
with  the  polyethylene.  The  specific  conductance 
increased  by  10  microsiemens  per  centimeter.  Con- 
tamination of  precipitation  samples  by  lead  was 
determined  to  be  about  0.1  microgram  per  liter 
from  contact  with  precleaned  polyethylene  sacks. 
No  measurable  contamination  of  precipitation  sam- 
ples by  zinc  occurred.  (USGS) 
W86-O3072 


GROUND-WATER  QUALITY  APPRAISAL  OF 
SURFICIAL  SAND-PLAIN  AQUIFERS  IN  HUB- 
BARD, MORRISON,  OTTER  TAIL,  AND 
WADENA  COUNTIES,  MINNESOTA, 

Geological   Survey,   Grand   Rapids,   MN.   Water 

Resources  Div. 

For  primary  bibUographic  entry  see  Field  2F. 

W86-03080 


SELENIUM  CONCENTRATIONS  IN  WATERS 
TRD3UTARY  TO  AND  IN  THE  VICINITY  OF 
THE  KESTERSON  NATIONAL  WILDLD7E 
REFUGE,  FRESNO  AND  MERCED  COUNITES, 
CALD70RNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

T.  S.  Presser,  and  I.  Barnes. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  84-4122,  1984.  26  p,  4  fig,  3  tab,  21 
ref. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Wildlife,  'Selenium,  'California, 
'Water  analysis,  'Sodium  sulfate,  'Thenardite, 
Kesterson  National  WUdlife  Refuge. 

Analyses  were  made  for  selenium  in  waters  and 
other  materials  of  the  Kesterson  National  Wildlife 
Refuge.  Analyses  were  also  made  of  source  agri- 
cultural drainage  waters  from  the  San  Luis  Drain 
discharged  into  the  refuge,  and  surrounding  irriga- 
tion supply  and  return  waters.  Selenium  concentra- 
tions range  from  140  to  1,400  micrograms  per  liter 
(microgram/L)  in  irrigation  drain  waters  supplied 
to  the  San  Luis  Drain.  The  selenium  supplied  to 
the  Kesterson  National  WUdlife  Refuge  is  to  a 
small  extent  precipitated  in  sodium  sulfate  (thenar- 
dite) but  a  higher  concentration  was  found  in  an 
alagal  mat.  Most  other  waters  of  the  area  contain 
less  than  detectable  <  2  micrograms  per  liter 
concentrations  of  selenium.  Oxidation  of  organic 
matter  and  reduction  of  selenate  to  selenite  were 
found  to  be  necessary  for  a  quantitative  analysis  of 
total  selenium.  (USGS) 
W86-03124 


DATA  COMPILATION  OF  BENTHIC  INVER- 
TEBRATES FROM  TRIBUTARY  STREAMS  OF 


THE  YAMPA  AND  NORTH  PLATTE  RIVER 
BASINS,  NORTHWESTERN  COLORADO, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-03126 


EVALUATION   OF  GROUND-WATER   QUAL- 
ITY DATA  FROM  KENTUCKY, 

Geological   Survey,   LouisvUle,   KY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-03142 


BACKGROUND  HYDROLOGIC  INFORMA- 
TION IN  POTENTIAL  LIGNITE  MINING 
AREAS  IN  NORTHEASTERN  MISSISSIPPI, 
AUGUST  1983, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W86-03162 


RECONNAISSANCE  OF  BENTHIC  INVERTE- 
BRATES FROM  TRIBUTARY  STREAMS  OF 
THE  YAMPA  AND  NORTH  PLATTE  RIVER 
BASINS,  NORTHWESTERN  COLORADO, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div. 
L.  J.  Britton. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4191,  1983.  73  p,  20  fig,  25  tab,  31 
ref. 

Descriptors:  'Water  quality,  'Coal-mining,  Aquat- 
ic insects,  'Benthic  invertebrates,  'Biological 
water  quality  statistical  relationships,  Pollutant 
identification,  'Colorado,  Yampa  River  Basin, 
North  Platte  River  Basin. 

Benthic  invertebrates  were  collected  from  tributar- 
ies of  the  Yampa  River  in  Routt  and  Moffat  Coun- 
ties, and  tributaries  of  the  North  Platte  River  in 
Jackson  County.  Field  water-quality  measurements 
of  water  temperature,  specific  conductance,  pH, 
dissolved  oxygen,  and  bed  material  size  were  also 
made  to  aid  in  assessing  stream  water-quality  con- 
ditions. The  purpose  of  the  study  was  to  describe 
and  quantify  the  benthic  invertebrate  communities 
in  selected  streams  in  coal  mining  areas.  Stream 
sampling  sites  were  located  upstream  and  down- 
stream from  potential,  existing,  or  historical  coal 
mining  areas.  Sampling  was  conducted  on  a  near 
bimonthly  basis  throughout  the  growing  season, 
beginning  in  April  and  May  1980,  and  continuing 
through  September  1981.  The  density  of  benthic 
invertebrates  generally  increased  downstream  in 
all  streams  sampled.  Most  of  the  variation  in  densi- 
ties and  taxa  among  the  stream  sites  was  associated 
with  sampling  date  differences.  There  were  also 
some  strong  correlations  of  benthic  invertebrate 
densities  with  measured  water-quality  constituents 
and  properties.  However,  a  larger  sample  size 
(greater  frequency  of  sampling)  may  influence  this 
relation.  (USGS) 
W86-03167 


OVERVIEW  OF  GROUND-WATER  QUALITY 
DATA  IN  WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
P.  A.  Kammerer. 

USGS  Water-Resources  Investigation  Report  83- 
4239,  1984.  58  p,  16  ref. 

Descriptors:  'Groundwater,  'Water  quality, 
'Groundwater  pollution,  'Waste  disposal, 
'Wastewater  lagoons,  Landfills,  Evaluation,  Geo- 
hydrologic  units,  Groundwater  quality  appraisal, 
•Wisconsin,  Contamination,  Data  evaluation. 

This  report  contains  a  summary  of  ground-water- 
quality  data  for  Wisconsin  and  an  evaluation  of  the 
adequacy  of  these  data  for  assessing  the  impact  of 
land  disposal  of  wastes  on  ground-water  quality. 
Chemical  analyses  used  in  data  summaries  were 
limited  to  those  stored  in  the  USGS  computer 
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system  (WATSTORE).  Information  on  document- 
ed instances  of  ground-water  contamination  and 
sources  of  potential  contamination  from  land  dis- 
posal of  wastes  was  provided  by  the  Wisconsin 
Department  of  Natural  Resources.  Available  data 
provide  an  overview  of  ground  water  quality  but 
may  be  insufficient  for  assessment  of  ground-water 
contamination  from  land  disposal  of  wastes.  Many 
sources  of  potential  ground-water  contamination 
(landfills,  surface  waste-storage  impoundments, 
and  buried  tanks)  are  known.  Some  of  these  are 
probably  causing  local  ground-water  contamina- 
tion that  is  not  apparent  from  available  regional 
data.  Information  needs  for  assessment  of  ground- 
water contamination  from  land  disposal  of  wastes 
include  improved  understanding  of  both  ground- 
water hydrology  and  the  chemical  behavior  of 
specific  contaminants  in  the  environment.  (USGS) 
W86-03177 


WATER     RESOURCES     DATA,     MARYLAND 
AND  DELAWARE  WATER  YEAR  1982, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03204 


NEW  INSTRUMENTATION  FOR  AIRBORNE 
ACID-RAIN  RESEARCH, 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W86-03242 


PRESENCE  OF  PATHOGENIC  MICROORGA- 
NISMS IN  POWER  PLANT  COOLING 
WATERS:  REPORT  FOR  OCTOBER  1,  1979,  TO 
SEPTEMBER  30, 1981, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03243 


MONTrORTNG  AND  ANALYSIS  OF  HAZARD- 
OUS ORGANICS  IN  MUNICIPAL 
WASTEWATER  -  A  STUDY  OF  TWENTY-FIVE 
TREATMENT  PLANTS, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH. 

S.  A.  Hannah,  and  L.  Rossman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-155613, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
EPA-600/D-82-376,  November  1982,  32  p,  10  fig, 
8  tab,  12  ref. 

Descriptors:  'Water  pollution,  'Wastewater  treat- 
ment, 'Wastewater,  'Wastewater  analysis, 
Wastewater  composition,  Wastewater  facilities, 
Treatment  plants,  Organic  wastes,  Organic  com- 
pounds, Hazardous  materials,  Toxicity,  Sludge. 

A  discussion  is  presented  of  a  research  program 
with  the  following  objectives:  (1)  to  develop  sensi- 
tive analytical  methods  capable  of  analyzing  mu- 
nicipal wastewater  and  sludges  for  114  organic 
priority  pollutants  and  (2)  to  survey  25  publicly 
owned  treatment  works  for  the  toxic  organics. 
Development  of  the  analytical  methods  and  results 
of  the  survey  are  discussed.  Plant  selection  criteria 
included  plant  size  and  type,  geographical  location 
and  industrial  contributions  to  the  municipal 
wastewater.  Raw  wastewaters,  primary  effluents, 
final  discharges  and  sludges  were  sampled.  The 
majority  of  the  plants  were  found  to  have  between 
20  and  50  priority  organics  in  their  raw  influents 
and  10  to  30  priority  organics  in  their  final  dis- 
charges. Only  15  compounds  were  found  at  con- 
centrations above  1  microgram/1  in  wastewaters 
(or  1  mgAg  in  sludge)  at  least  80  percent  of  the 
time  in  raw  wastewaters  and  at  least  50  percent  of 
the  time  in  final  plant  discharges  and  sludges. 
Significance  of  the  findings  as  related  to  proposed 
Water  Quality  Criteria  for  both  toxic  organics  and 
metals  are  addressed.  (Author) 
W86-03262 


DEVELOPMENT   OF   A   SYSTEM    FOR   THE 
IDENTIFICATION  OF  OIL  SPILLS, 


Sentralinstitutt    for    Industrie!!    Forskning,    Oslo 

(Norway). 

R.  G.  Lichtenthaler,  P.  E.  Paus,  I.  Andresen,  H. 

Guthenberg,  and  T.  Haegh. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB83- 132597, 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

77  12  09-3,  Technical  Report,  August  31,  1982.  39 

p,  1  fig,  1  tab,  7  ref.  77  12  09. 

Descriptors:  'Pollutant  identification,  'Oil  pollu- 
tion, 'Oil  spills,  'Gas  chromatography,  'Spectros- 
copy, Infrared  spectroscopy,  X-ray  spectroscopy, 
Nickel,  Vanadium,  Sampling,  Atomic  absorption 
spectroscopy,  Heavy  metals. 

A  system  for  the  identification  of  oil  spilled  at  sea 
is  proposed.  The  system  includes  oil  sampling  pro- 
cedures and  analytical  methods.  Hydrocarbon 
compounds  are  studied  by  ultraviolet  or  ultravio- 
let-fluorescence-spectroscopy,  low  resolutions  gas 
chromatography,  high  resolution  gas  chromatogra- 
phy and  infrared-spectroscopy;  the  contents  of  Ni 
and  V  are  determined  by  atomic  absorption  spec- 
troscopy; the  contents  of  S  are  determined  by  X- 
ray-fluorescence  spectroscopy  or  by  combustion 
and  titration.  Criteria  for  the  evaluation  of  results 
and  standardized  reporting  are  presented.  (Author) 
W86-03286 


DETECTION  OF  POLLUTION  AT  DRINKING 
WATER  INTAKES, 

Water  Research  Centre,  Medmenham  (England). 
Medmenham  Lab. 
G.  P.  Evans,  and  D.  Johnson. 
IN:  Environmental  Protection:  Standards,  Compli- 
ance, and  Costs,  Ellis  Horwood,  Ltd,  Chichester, 
England,    1984.   239-254  p,   3  fig,  2  tab,  26  ref. 

Descriptors:  'Aquatic  environment,  'Environmen- 
tal protection,  'Public  health,  Toxicity,  Monitor- 
ing, Environmental  management,  Drinking  water, 
Potable  water,  Fish,  Bioassay. 

It  is  predicted  that  by  the  end  of  this  century,  60% 
of  the  water  supplied  in  the  United  Kingdom  will 
be  provided  by  lowland  river  intakes.  At  present, 
there  are  about  100  annual  drinking  water  intake 
closures  due  to  pollution  incidents  in  the  supplying 
rivers.  The  pollutants  involved  are  fuel  oils  40%  of 
the  time,  10%  farm  wastes,  10%  sewage,  5%  plat- 
ing effluent,  5%  phenols,  and  30%  of  the  incidents 
are  due  to  other  chemicals  from  industry  and  road 
accidents.  The  purpose  of  this  paper  is  to  discuss 
early  detection  of  pollution  incidents  which  will 
allow  managers  of  water  treatment  plants  to  make 
appropriate  decisions  in  order  to  safeguard  both 
the  consumer  and  the  plant.  Conventional  pollut- 
ant monitoring  of  such  parameters  as  dissolved 
oxygen,  temperature,  pH,  ammonia,  nitrate,  organ- 
ic matter  and  turbidity  can  be  on  a  continuous 
basis,  and  fed  directly  into  micro-computer  sys- 
tems. The  use  of  captive  fish  as  a  broad-based 
monitor,  whole  cell  and  enzyme  systems,  oil  slick 
indicator  instruments  and  system  integration  are 
also  available  for  detection  of  non-conventional, 
non-specific  pollutant  monitoring.  (Halterman- 
PTT) 
W86-03359 


WATER  ANALYSIS,  VOLUME  HI:  ORGANIC 
SPECIES, 

Academic  Press,  Inc.,  Orlando,  FL.  1984.  Edited 
by  Roger  A.  Minear  and  Lawrence  H.  Keith.  456 
P 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Wastewater  analysis,  'Organic  compounds, 
Oxygen  demand,  Sample  preparation,  Chromatog- 
raphy, Mass  spectrometry,  Infrared  spectroscopy. 

Many  techniques  are  available  for  determining  the 
organic  constituents  of  water  and  wastewater. 
Useful  nonspecific  determinations  include  BOD, 
COD,  total  organic  carbon.  In  addition  to  bottle 
tests,  laboratories  use  respirometers,  carbon  analyz- 
ers, spectrophotometry,  and  electrochemical  meth- 
ods. Concentration,  partitioning,  and  isolation 
techniques  may  involve  solvent  extraction,  sorp- 
tion from  water,  solvent  evaporation,  distillation 
and  evaporation,  freeze  concentration,  membrane 


techniques,  adsorption,  ultrafiltration,  precipitatir 
and  bubble  concentration.  For  the  purpose  of  coi! 
centration,  compounds  are  roughly  divided  int 
volatile,  semivolatile,  low  molecular  weight  non 
volatile,  and  high  molecular  weight.  For  comple 
unknown  mixtures  several  systemmatic  isolatio 
and  concentration  schemes  have  been  develops 
Gas  chromatography  is  a  popular  and  fast-advam 
ing  method  for  complex  mixture  analysis.  Man 
spectrometry  is  most  often  used  to  identify  ur 
known  organic  compounds  in  environmental  san 
pies.  High  performance  liquid  chromatography 
the  most  valuable  technique  for  separation  an' 
analysis  of  nonvolatile  organic  constituents  i1 
water.  Theoretical  and  practical  aspects  of  infrare 
spectrophotometry  for  water  analysis  are  di; 
cussed.  (Cassar-PTT) 
W86-034O6 


WASTE  STRENGTH  AND  WATER  POLLL 
TION  PARAMETERS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Eng 

neeiing. 

J.  C.  Young. 

IN:  Water  Analysis,  Volume  III:  Organic  Specie: 

1984.  1-39  p,  12  fig,  4  tab,  90  ref. 

Descriptors:  'Pollutant  identificaitor 

'Wastewater  analysis,  'Organic  compounds,  *Bic 
chemical  oxygen  demand,  'Oxygen  demand,  Ol 
ganic  matter,  Mathematical  models,  Model  studie 
Nitrification,  Dilution,  Aeration,  Respirometer. 
Warburg  respirometer,  Barcroft  respirometei 
Sampling,  Sample  preservation,  Dissolved  oxygei 
Nutrients,  Hydrogen  ion  concentration. 

Nonspecific  or  indirect  tests  for  the  gross  amour 
of  organic  matter  in  wastewater  are  essential  fa 
wastewater  management.  Although  the  BOD  tes 
is  time  consuming  and  relatively  imprecise,  it  is  th 
only  parameter  that  distinguishes  between  biode 
gradable  and  nonbiodegradable  organic  matte 
The  5-day  BOD  test  is  widely  recognized  as  th 
standard  BOD.  During  the  first  5-7  days  the  carbc 
naceous  material  is  degraded,  followed  by  oxids 
tion  of  nitrogenous  compounds  (nitrogen  demand 
The  ultimate  oxygen  demand  is  the  sum  of  carbc 
naceous  and  nitrogen  demand.  A  plateau  and  a  la 
may  be  evident  in  the  BOD  test.  The  plateau  ma 
be  a  result  of  endogenous  respiration  of  bacteri 
and  other  processes;  the  lag  may  occur  when  insul 
ficient  acclimated  microorganisms  are  present.  Th 
BOD  reaction  has  been  modeled  by  first-  o 
second-order  equations,  nitrification  reactions,  an 
other  models.  BOD  test  methods  have  seven 
forms:  standard  dilution  test,  reaeration  technique 
short-term  total  biochemical  oxygen  demand  t«S' 
respirometers  (Warburg,  Barcroft,  other  modifie 
manometric  type,  oxygen-depletion,  and  electrc 
lytic),  and  rapid  or  alternative.  Many  factors  affec 
BOD  test  data:  sampling  procedure,  sample  storag 
and  preservation,  sample  characteristics,  mixing 
seeding,  dilution,  dilution  technique,  dilution  wate 
quality,  pH,  mineral  nutrients,  method  of  dissolve 
oxygen  measurement,  dissolved  oxygen  concentre 
tion,  toxicity,  and  nitrification.  Accuracy  and  pre 
cision  vary  widely.  Lowest  coefficients  of  variabil 
ity  are  obtained  with  respirometers.  (Cassar-PTT 
W86-03407 


CHEMICAL  NONSPECIFIC  ORGANICS  ANAI 
YSIS, 

Florida    International    Univ.,    Miami.    Drinkin" 

Water  Research  Center. 

W.  J.  Cooper,  and  J.  C.  Young. 

IN:  Water  Analysis,  Volume  III:  Organic  Specie; 

1984.  p  41-82,  6  fig,  10  tab,  52  ref. 

Descriptors:  'Pollutant  analysis,  'Water  analyst* 
•Wastewater  analysis,  'Organic  compound' 
'Chemical  oxygen  demand,  Organic  carbon,  Dii 
solved  organic  carbon,  Total  organic  carbor 
Volatile  organic  carbon,  Monitoring,  Automatior 
Amines,  Carbohydrates,  Halogens,  Oxyge 
demand,  Spectrophotometry,  Electrochemistry. 

Nonspecific  methods  for  determining  the  organic 
content  of  aqueous  solutions  are  suitable  as  screer 
ing  procedures  to  minimize  use  of  more  comple 
analyses.  Total  organic  carbon  may  be  detennine 
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total  organic  carbon  (TOC),  dissolved  organic 
bon  (DOC),  particulate  organic  carbon  (POC), 
I  volatile  organic  carbon  (VOC).  Three  tech- 
ues  are  used  for  this  purpose:  wet  oxidation,  dry 
nbustion,  and  direct  injection,  high-temperature 
dation.  A  table  lists  some  commercial  carbon 
ilyzers  and  their  characteristics.  Sources  of 
or  are  inorganic  salts  and  acids,  loss  or  volatile 
;anics  during  acidification,  heavy  metals,  and 
trument  variations.  Organic  halogens  are  deter- 
led  by  several  techniques,  including  instrumen- 

methods.  The  chemical  oxygen  demand  test 
s  an  oxidant  such  as  potassium  dichromate.  Rea- 
it  remaining  after  oxidation  is  titrated,  and  the 
ount  of  carbon  is  calculated.  COD  tests  have 
in  developed  into  rapid  forms  and  automated 
ms.  The  main  sources  of  error  in  COD  tests  are 
omplete  oxidation  of  the  organic  compounds, 
wrization  of  compounds,  insufficient  reflux  or 
iting  time,  unsuitable  sample  size  and  prepara- 
i,  and  interference  from  chlorides  and  other 
rganics.  Total  oxygen  demand  methods  more 
irly  approximate  the  theoretical  oxygen  demand 
i  sample,  spectrophotometric  methods  and  elec- 
chemical  methods  are  also  available  for  measur- 

organics  in  water.  Specific  reagent  systems  are 
ilable  to  determine  amines  and  carbohydrates, 
rbon  and  total  oxygen  demand  analyzers  are 
j  adaptable  to  on-line  monitoring.  (Cassar-PTT) 
16-03408 


iNCENTRATION,  PARTITIONING,  AND 
)LATION  TECHNIQUES, 

ological  Survey,  Denver,  CO.  Water  Resources 

/. 

V.  Leenheer. 

;  Water  Analysis,  Volume  III:  Organic  Species, 

14.  p  83-166,  19  fig,  4  tab,  260  ref. 

scriptors:  'Pollutant  identification,  *Water  anal- 
i,  'Organic  compounds,  Wastewater  analysis, 
nple  preparation,  Ion  exchange,  Sorption,  Mem- 
ne  processes,  Solvent  extractions,  Evaporation, 
itillation,  Freezing,  Reverse  osmosis,  Dialysis, 
bbles,  Chemical  precipitation,  Adsorption,  Ul- 
Bltration,  Gel  filtration,  Filtration,  Activated 
bon. 

e  most  significant  developments  in  concentra- 
i,  partitioning,  and  isolation  techniques  for  or- 
lic  constituents  of  water  include  (1)  the  sparge- 
1-trap  technique  for  volatile  analyses,  (2)  the 
relopment  and  use  of  synthetic  resin  adsorbents, 
1  (3)  applications  of  high  performance  liquid 
omatography  to  sample  concentration,  fraction- 
Mi,  and  cleanup.  Important  aspects  of  determin- 

analytes  at  very  low  levels  involve  selection  of 
;anic-free  equipment,  sample  handling  to  pre- 
lt  organic  contamination,  and  preparation  of 
;anic-free  reagent  water,  chemical  reagents,  sor- 
lts,  and  membranes.  Techniques  are  described 

volatiles,  semivolatiles,  low  molecular  weight 
ivolatiles,  and  high  molecular  weight  constitu- 
s.  The  techniques  of  sparge-and-trap,  solvent 
raction,  and  sorption  from  water  are  applied  to 
latiles  concentration.  For  semivolatiles,  the  fai- 
ring may  be  used  for  sample  concentration: 
vent  extraction,  sorption  from  water  (ion  ex- 
mge),  water  distillation  and  evaporation,  freez- 
;,  membranes,  adsorptive  bubble  separation,  and 
:uum  sublimation.  Practical  concentration  tech- 
|ues  for  low  molecular  weight  nonvolatiles  in- 
ide  sorption  (ion  exchange),  adsorptive  bubble 
>aration,  solvent  extraction,  water  evaporation, 
'erse  osmosis,  precipitation,  and  freezing.  Al- 
>ugh  high  molecular  weight  compounds  (e.g., 
mic  and  fulvic  acids)  are  least  characterized  at 
:  structural  level,  they  abound  in  dissolved  and 
Uoidal  organic  fractions.  Concentration  methods 
'olve  adsorption,  ultrafiltration  and  gel  filtration, 
icipitation  and  coprecipitation,  and  water  evapo- 
ion.  Comprehensive  and  systematic  schemes  for 
ncentrating,  partitioning,  and  isolating  constitu- 
ts  from  a  complex  mixture  are  described. 
assar-PTT) 
86-03409 


kS  CHROMATOGRAPHY, 

dgenoessische  Anstalt  fuer  Wasserversorgung, 
)wasserreinigung  und  Gewaesserschultz,  Due- 
Qdorf  (Switzerland). 


R.  P.  Schwarzenbach,  W.  Giger,  and  K.  Grob. 
IN:  Water  Analysis,  Volume  III:  Organic  Species, 
1984.  p  167-251,  25  fig,  5  tab,  226  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  'Chromatography,  Gas 
chromatography,  Surfactants,  Pesticides,  Hydro- 
carbons, Trihalomethanes,  Chlorinated  hydrocar- 
bons, Aromatic  hydrocarbons,  Phenols. 

Gas  chromatography  is  the  most  important  analyti- 
cal technique  for  determination  of  individual  or- 
ganic compounds  in  the  aquatic  environment. 
Many  variations  in  equipment  and  techniques  are 
available  for  adaptation  to  the  analyst's  needs.  Cap- 
illary gas  chromatography  requires  more  skill  in 
operation  than  packed-column  chromatography, 
but  it  is  more  sensitive  and  selective.  Three  types 
of  injection  techniques  are  available:  vaporizing, 
cold  (introduced  as  a  liquid),  and  cold  introduction 
with  ballistic  heating.  Injection  methods  and  their 
problems  are  discussed:  the  syringe  needle,  split 
injection,  splitless  injection,  and  cold  on-column 
injection.  Capillary  columns  are  discussed  in  detail: 
problems,  column  qualities  and  tests,  stationary 
phases,  carrier  gases,  end-piece  treatment,  and  di- 
agnosis of  defects.  Detector  systems  include  flame 
ionization,  electron  capture,  alkali  flame  ionization, 
flame  photometric,  thermal  conductivity,  electro- 
chemical, photoionization,  microwave  plasma 
emission,  and  mass  spectrometer.  Substances 
which  can  be  detected  qualitatively  or  quantita- 
tively in  aqueous  systems  are  volatile  halogenated 
hydrocarbons,  petroleum  hydrocarbons,  polycy- 
clic  aromatic  hydrocarbons,  phenols,  pesticides, 
triglycerides,  low-molecular  weight  acids,  surfac- 
tants, and  complex  mixtures.  (Cassar-PTT) 
W86-03410 


ORGANIC  MASS  SPECTROMETRY, 

National  Inst,  of  Environmental  Health  Sciences, 

Research  Triangle  Park,  NC. 

J.  R.  Hass,  and  D.  L.  Norwood. 

IN:  Water  Analysis,  Volume  III:  Organic  Species, 

1984.  p  253-316,  20  fig,  106  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  'Spectrometry,  Mass 
spectrometry,  Chromatography,  Gas  chromatogra- 
phy. 

This  chapter  reviews  the  basic  principles  of  organ- 
ic mass  spectrometry,  instrumentation,  and  data 
interpretation  and  describes  recent  developments 
in  the  field.  Ionization  may  take  place  by  electron 
impact  or  chemical  means.  Low-volatility  samples 
present  special  problems  in  ionization;  techniques 
used  are  (1  chemical  derivatization  to  form  a  more 
volatile  substance  or  (2)  methods  such  as  field 
desorption  and  surface  ionization.  Several  mass 
analyzers  are  available.  Quadropole  mass  filters  are 
most  widely  used.  Others  include  magnetic  sectors 
and  double-focusing  mass  analyzers.  The  time-of- 
flight  mass  spectrometer  uses  a  pulse  of  ions  accel- 
erated through  a  source-voltage  difference.  Elec- 
tron multipliers  detect  the  ions;  these  come  in  two 
varieties,  Venetian  blind  and  continuous  dynode. 
Mass  spectrometry  combined  with  either  gas  or 
liquid  chromatography  has  been  a  powerful  tool  in 
organics  analysis.  For  detection  of  single  compo- 
nents in  complex  mixtures  (e.g.,  dioxin  in  environ- 
mental samples),  tandem  mass  spectrometry,  also 
known  as  mass  spectrometry /mass  spectrometry,  is 
used.  Qualitative  analysis  of  unknown  mixtures 
involves  a  series  of  steps;  this  process  has  been 
somewhat  simplified  by  computers  and  spectrum 
library  files.  Gas  chromatography  has  decreased 
the  use  of  mass  spectrometry  in  quantitative  analy- 
sis. However,  coupling  the  two  methods  is  receiv- 
ing more  attention.  Some  applications  in  the  field 
of  water  analysis  include  detection  of  trace  organic 
pollutants  and  the  substances  adsorbed  by  activat- 
ed carbon  filters.  (Cassar-PTT) 
W86-03411 


USE  OF  HPLC  FOR  WATER  ANALYSIS, 

Radian  Corp.,  Austin,  TX. 

K.  J.  Bombaugh. 

IN:  Water  Analysis,  Volume  III:  Organic  Species, 

1984.  p  317-379,  11  fig,  7  tab,  65  ref. 


Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  'Chromatography, 
Liquid  chromatography,  High  performance  liquid 
chromatography. 

High  pressure/performance  liquid  chromatogra- 
phy (HPLC),  valuable  for  analyzing  nonvolatile 
substances,  has  great  potential  for  water  analysis. 
The  equipment  consists  of  several  components: 
carrier  delivery  systems  (pumps),  carrier  gradient 
systems  (mixing),  sample  inlet  systems  (injection), 
and  column  hardware  and  housing.  Many  detec- 
tors are  available  for  use  with  HPLC:  photometric, 
spectrophotometric,  refractive  index,  fluorometric, 
photoconductivity,  electrical  conductivity,  and 
electrochemical.  Two  basic  problems  in  HPLC  are 
solute  band  retention  and  spreading  of  the  bands. 
Resolution,  the  extent  to  which  chromatographic 
peaks  are  separated,  can  be  optimized  by  increas- 
ing relative  retention  (column  selectivity)  and  re- 
tention (capacity  factor)  and  by  reducing  band 
spreading  (column  efficiency).  HPLC  systems  can 
be  classified  into  several  types:  normal-phase 
(porous  sorbent  with  nonpolar  carrier),  reversed- 
phase  (polar  mobile  phase  and  nonpolar  stationary 
phase),  paired-ion  (conversion  of  ionic  substances 
to  lipophilic  liquids  that  distribute  between  con- 
ventional LC  phases),  ion-exchange  (pH-controlled 
aqueous  carriers  and  ionically  charged  packings), 
and  size-exclusion  (separated  according  to  mole- 
cule size).  Directions  are  given  for  making  a  sepa- 
ration and  optimizing  it.  (Cassar-PTT) 
W86-03412 


INFRARED  SPECTROPHOTOMETRY  OF 
POLLUTANTS  IN  WATER  SYSTEMS, 

Breidenbach  Environmental  Research  Center,  Cin- 
cinnati, OH. 
F.  K.  Kawahara. 

IN:  Water  Analysis,  Volume  III:  Organic  Species, 
1984.  p  381-443,  12  fig,  9  tab,  99  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  'Spectroscopy,  'Infra- 
red spectroscopy,  Hydrocarbons,  Aromatic  com- 
pounds, Amines,  Amino  acids,  Nitrogen  com- 
pounds, Nitrates,  Nitrites,  Chlorinated  hydrocar- 
bons, Fluorine  compounds,  Organophosphorus 
compounds,  Sulfur  compounds,  Sulfides,  Pesti- 
cides, Phenols,  Oil  spills,  Statistical  analysis. 

Infrared  spectroscopy  relies  on  the  interaction  of 
infrared  light  of  known  frequency  and  intensity 
with  molecules.  This  paper  discusses  the  theoreti- 
cal aspects,  considering  molecular  spectra,  band 
positions,  types  of  vibrations,  and  interactions. 
Conditions  necessary  for  interpreting  spectra  are 
described.  Spectra  may  be  compared  with  spectra 
of  known  functional  groups.  Types  of  bands  and 
spectra  are  covered  under  alkanes  (methyl  and 
methylene  groups),  branched-chain  hydrocarbons, 
olefins  (carbon-carbon  double  bonds  and  carbon- 
hydrogen  bonds),  aromatics  (carbon  hydrogen 
bonds  and  ring  carbon-carbon  bonds),  alcohols  and 
phenols  (oxygen-hydrogen  bond,  carbon-oxygen 
bond,  and  hydroxyl  group),  ethers,  epoxides,  per- 
oxides, carbonyl  compounds  (aldehydes,  ketones, 
carboxylic  acids  and  salts,  esters,  acyl  and  aroyl 
halides,  amides,  anhydrides,  lactams,  and  lactones), 
amines  (nitrogen-hydrogen  bonds  and  carbon-ni- 
trogen bonds),  amine  salts,  amino  acids  and  salts, 
nitnles  and  isonitriles,  nitro  compounds,  nitrates, 
nitrites,  organohalogens  (carbon-fluorine  and 
carbon-chlorine),  organophosphorus  compounds, 
and  organosulfur  compounds.  Detailed  information 
is  given  for  infrared  analysis  of  pesticides,  phenol, 
and  petroleum  products,  in  particular,  oil  spills. 
Statistical  analysis  has  been  applied  to  infrared 
analysis  in  linear  discriminant  function  analysis. 
Fourier  transform  infrared  spectroscopy  has  per- 
mitted higher  sensitivity  and/or  greater  speed  in 
analysis  of  trace  water  pollutants.  (Cassar-PTT) 
W86-03413 
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GEOHYDROLOGY  OF  THE  MADISON  AND 
ASSOCIATED  AQUIFERS  IN  PARTS  OF  MON- 
TANA, NORTH  DAKOTA,  SOUTH  DAKOTA, 
AND  WYOMING, 
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Geological   Survey,   Lake-wood,   CO.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W  86-02921 


EVALUATION  OF  ENVIRONMENTAL  FAC- 
TORS AFFECTING  MAJOR  DISSOLVED-ION 
YIELDS  OF  STREAMS  IN  THE  UNITED 
STATES, 

Geological   Survey,    Doraville,    GA.   Water   Re- 
sources Div. 
N.  E.  Peters. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Supply  Paper 
2228,  1984.  39  p,  18  fig,  9  tab,  88  ref. 

Descriptors:  'Multivariate  analysis,  'Denudation, 
Streams,  'Weathering,  Crystalline  rocks,  Carbon- 
ate rocks,  Sandstones,  Atmospheric  precipitation, 
•Geochemistry,  Population  density,  'Dissolved 
solids,  'Ions,  Chemical  transport,  'Ion  transport. 

The  seven  dissolved  major  ions  in  streams  (sodium, 
potassium,  magnesium,  calcium,  chloride,  sulfate, 
and  bicarbonate)  and  their  sum  dissolved  solids, 
from  56  basins  in  the  conterminous  United  States 
and  Hawaii  were  correlated  with  bedrock  type, 
annual  precipitation,  population  density,  and  aver- 
age stream  temperature  of  their  respective  basins 
through  multiple  linear  regression  equations  to  pre- 
dict annual  yields.  Yields  from  basins  underlain  by 
limestone,  sandstone,  or  crystalline  rock  ranged 
from  about  10  to  100,000  kilograms  per  square 
kilometer.  Predicted  yields  were  within  1  order  of 
magnitude  of  measured  yields.  The  most  important 
factor  in  yield  prediction  was  annual  precipitation, 
which  accounted  for  58  to  71  percent  of  all  yields. 
Rock  type  was  second  in  importance.  Population 
density  was  ineffective  indicator  of  all  constituents 
except  sodium  and  chloride,  for  which  it  account- 
ed for  13  and  20  percent  of  the  annual  yield, 
respectively.  Furthermore,  average  ion  contribu- 
tions from  atmospheric  deposition  accounted  for 
30  percent  of  the  sodium  and  chloride  and  60 
percent  of  the  sulfate  in  annual  yields.  (USGS) 
W86-02923 


RELATIONS  OF  URBAN  LAND-USE  AND 
DRY-WEATHER  STORM  AND  SNOWMELT 
FLOW  CHARACTERTISTICS  TO  STREAM- 
WATER  QUALITY,  SHUNGANUNGA  CREEK 
BASIN,  TOPEKA,  KANSAS, 
Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W86-02926 


WASTEWATER  APPLICATION  BY  SPRAY  D3- 
RIGATION  ON  A  FD2LD  SOUTHEAST  OF 
TALLAHASSEE,  FLORIDA:  EFFECTS  ON 
GROUND- WATER  QUALITY  AND  QUANTITY, 
1980-82, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

J.  F.  Elder,  J.  D.  Hunn,  and  C.  W.  Calhoun. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4006,  1985.  41  p,  20  fig,  5  tab,  40 
ref. 

Descriptors:  Municipal  wastewater,  Wastewater 
management,  'Wastewater  irrigation,  'Spray  irri- 
gation, 'Groundwater  pollution,  Groundwater 
level,  Water  quality,  'Florida,  Tallahassee. 

A  field  southeast  of  Tallahassee,  Florida,  used  for 
land  application  of  wastewater  by  spray  irrigation 
was  the  site  of  a  ground-water  monitoring  study  to 
determine  effects  of  spray  irrigation  on  water-table 
elevations  and  ground-water  quality.  The  study 
was  conducted  during  1980-82  in  cooperation  with 
the  City  of  Tallahassee.  The  wastewater  has  rela- 
tively high  concentrations  of  chloride,  nitrogen, 
phosphorus,  organic  carbon,  coliform  bacteria, 
sodium,  and  potassium.  These  substances  are  usual- 
ly attenuated  before  they  can  impact  the  ground 
water.  However,  increases  in  chloride  and  nitrate- 
nitrogen  were  evident  in  ground  water  in  some  of 
the  monitoring  wells  during  the  study.  Chloride 
concentrations  increased  five-fold  or  more  in  some 


wells  directly  affected  by  spray  irrigation,  and 
nitrate-nitrogen  concentrations  increased  eight-fold 
or  more.  Ground-water  levels  in  the  area  of  the 
spray  field  fluctuated  over  a  range  of  several  feet. 
These  fluctuations  were  affected  somewhat  by 
spray  irrigation,  but  the  primary  control  on  water 
levels  was  rainfall.  As  of  December  1982,  constitu- 
ents introduced  to  the  system  by  spray  irrigation  of 
effluent  had  not  exceeded  drinking  water  standard 
in  the  ground  water.  However,  the  system  had  not 
yet  stabilized  and  more  changes  in  ground-water 
quality  could  be  expected.  (USGS) 
W86-02929 


RECONNAISSANCE  OF  WATER  QUALITY  AT 
A  U.S.  DEPARTMENT  OF  ENERGY  SITE,  PIN- 
ELLAS COUNTY,  FLORTOA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

M.  Fernandez. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4062,  1985.  49  p,  10  fig,  7  tab,  44 
ref. 

Descriptors:  Water  pollution  control,  Water  qual- 
ity, 'Water  pollution  sources,  Environmental  qual- 
ity, Ponds,  'Spray  irrigation,  'Waste  disposal 
ponds,  'Florida,  Pinellas  County. 

Sanitary  and  industrial  wastes  at  the  Pinellas  Plant 
of  the  U.S.  Department  of  Energy,  prior  to  De- 
cember 1982,  were  combined,  treated,  and  dis- 
posed of  by  ponding  and  spray  irrigation  on  a  10- 
acre  tract  within  the  plant  site.  Prior  to  1972,  the 
treated  wastes  were  released  to  surface  drainage 
features.  An  electromagnetic  survey  for  ground 
conductivity  was  made  to  identify  changes  in  the 
ground  conductivity  that  may  be  due  to  the  spray 
irrigation  disposal  operations.  Water  samples  from 
four  test  wells  drilled  into  the  surficial  aquifer  and 
the  two  disposal  ponds  and  bottom  material  from 
the  ponds  were  analyzed  for  priority  and  nonprior- 
ity  pollutants,  total  organic  carbon,  volatile  organ- 
ic carbon,  herbicides,  insecticides,  trace  metals, 
nutrients,  and  major  constituents.  Overall,  concen- 
trations of  constituents  in  the  water  samples  were 
(1)  less  than  the  detection  limits,  (2)  within  U.S. 
Environmental  Protection  Agency  quality  criteria 
for  water,  or  (3)  within  the  range  of  results  for  a 
designated  background  water-quality  site.  Concen- 
trations of  12  priority  pollutants  were  found  to  be 
considerably  above  detection  limits.  Concentra- 
tions of  these  compounds,  mostly  coal-tar  deriva- 
tives, ranged  from  220  to  5,500  micrograms  per 
kilogram;  the  detection  limit  for  these  compounds 
is  10  micrograms  per  kilogram.  Included  in  these 
compounds  were  anthracene,  pyrenes,  and  chry- 
sene.  (USGS) 
W86-02930 


STREAMFLOW  AND  WATER  QUALITY  OF 
ONION  RIVER,  WISCONSIN-AN  ASSESS- 
MENT OF  NONPOINT-SOURCE  DIS- 
CHARGES, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

S.  J.  Field,  and  R.  A.  Lidwin. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resouces  Investi- 
gations Report  84-4066,  1984.  78  p,  12  fig,  6  tab,  31 
ref. 

Descriptors:  'Small  watersheds,  'Water  quality, 
Hydrology,  'Wisconsin,  Water  temperature,  Dis- 
solved solids,  Sediment  yield,  Onion  River,  *Non- 
point-source  discharge,  Suspended-sediment  yield, 
Total  nitrogen  load,  Total  phosphorus  laod. 

The  Onion  River  in  eastern  Wisconsin  was  moni- 
tored during  the  1979  and  1980  water  years  to 
define  the  relationship  between  water  quality, 
streamflow,  and  nonpoint-source  discharges.  Non- 
point-source  discharges  in  the  lower  part  of  the 
Onion  River  are  suspected  of  contributing  signifi- 
cantly to  degradation  of  water  quality.  Two 
streamflow  water-quality  monitoring  stations  were 
established  on  the  Onion  River,  one  at  Hingham 
upstream  of  the  affected  area,  and  one  near  She- 
boygan Falls  downstream  of  the  affected  area.  The 
1979  streamflow  was  60  percent  greater  than  aver- 


age, whereas  the  1980  streamflow  was  about 
percent  less  than  average.  Suspended-sedimer 
yields  and,  probably,  phosphorus  yields  wer 
slightly  above  average  for  both  years  because  c 
greater  than  normal  precipitation,  and  becaus 
stream  discharges  were  greater  than  normal  i 
1979  and  near  normal  in  1980.  A  population  c 
bottom-dwelling  carp  resuspends  the  bottom  sed; 
ments  during  late  spring  and  early  summer,  possi 
bly  causing  high  concentrations  of  suspended  sed. 
ment  and  phosphorus  during  these  periods.  Sus 
pended  sediment  and  nutrient  yields,  and  loadin 
rates,  were  highest  downstream  of  Hingham.  Non 
point-source  contribution  of  phosphorus  amount© 
to  362  pounds  per  square  mile  downstream  c 
Hingham  compared  to  272  pounds  per  square  mil 
upstream  of  Hingham  in  the  1979  water  yeai 
(USGS) 
W86-02932 


RECONNAISSANCE  STUDY  OF  SALTWATE1 
CONTAMINATION  IN  THE  EL  DORADO  AQ 
UIFER,  UNION  COUNTY,  ARKANSAS, 
Geological  Survey,  Little  Rock,  AR.  Water  Re 
sources  Div. 

M.  E.  Broom,  T.  F.  Kraemer,  and  W.  V.  Bush. 
Available  from  OFSS,  USGS,  Box  25425,  Lake 
wood,  CO  80225.  USGS  Water-Resources  Invest) 
gations  Report  84-4012,  1984.  47  p,  24  fig,  6  tab,  1 
ref. 

Descriptors:  'Chlorides,  'Aquifers,  Geochemistry 
Geohydrology,  Geologic  fractures,  Water  quality 
'Arkansas,  Union  County,  Sparta  sand,  Graber 

Since  1960  chloride  concentrations  in  the  E 
Dorado  aquifer  have  increased  near  El  Doradc 
Arkansas.  The  aquifer  is  a  major  source  for  munici 
pal  and  industrial  water  supply  in  Union  Count) 
Greatest  withdrawal  occurs  near  El  Dorado.  Be 
cause  of  this  withdrawal,  the  potentiometric  sui 
face  at  El  Dorado  has  been  lowered  more  than  30 
feet.  Geologic,  hydrologic,  and  chemical  data  indi 
cate  that  water  from  a  graben  south  and  east  of  E 
Dorado  is  the  source  of  contamination  from  sal 
within  the  El  Dorado  aquifer.  The  data  indicate 
that  surface  brines  and  deeper  aquifers  are  not  th 
sources  of  chloride  contamination.  Lowering  th 
potentiometric  surface  near  El  Dorado  has  cause 
water  to  move  out  of  the  graben  toward  E 
Dorado.  Estimates  based  on  interpretation  of  elec- 
tric logs  for  two  wells  in  the  graben  indicat 
chloride  equivalents  may  be  as  high  as  2,500  milli 
grams  per  liter  in  the  aquifer.  Concentrations  oul 
side  the  graben  range  from  130  to  650  milligram 
per  liter  at  the  west  end  of  the  graben  and  from  2 
to  150  milligrams  per  liter  farther  west  and  north 
(USGS) 
W86-02936 


HISTORICAL  WATER-QUALITY  DATA  FOl 
THE  CLARK  FORK  (RIVER)  AND  TM 
MOUTHS  OF  SELECTED  TRIBUTARIES 
WESTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resource 

Div. 

T.  M.  Brosten,  and  M.  A.  Jacobson. 

Available  from  OFSS,  USGS,  Box  25425,  Lake 

wood,  CO  80225.  USGS  Open-File  Report  85-16* 

1985.  89  p,  1  fig,  2  tab,  3  ref. 

Descriptors:  'Water  quality,  Sediment  concentra 
tion,  'Data  collections,  Trace  metals,  Sedimer 
discharge,  Clark  Fork  River,  'Montana. 

The  Clark  Fork,  occupying  a  major  drainage  are 
in  western  Montana,  leaves  the  state  of  Montana' 
largest  river.  This  report  is  a  compilation  of  recer. 
historical  water-quality  data  collected  by  the  V.i 
Geological  Survey  on  the  Clark  Fork  and  near  th 
mouths  of  major  tributaries.  Included  in  the  repot 
are  water-quality  data  collected  during  variou 
time  intervals  since  1969  at  18  surface-water  su 
tions.  Because  of  the  large  amount  of  streamflov 
and  water-temperature  data  collected  at  these  1 
stations  and  at  other  sites  in  the  study  area,  th 
data  are  not  included  in  the  report.  Howeve: 
station  numbers  and  corresponding  periods  c 
record  are  listed  and  the  availability  of  the  data 
identified.  (USGS) 
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W86-02937 


HYDROLOGIC  BENCH-MARK  PROGRAM  AS 
A  STANDARD  TO  COMPARE  AND  EVALU- 
ATE TIME-SERIES  TRENDS  IN  SELECTED 
WATER-QUALITY  CONSTITUENTS  FOR 
STREAMS  IN  GEORGIA, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W86-02940 


QUALITY  OF  DtRIGATION-RETURN  FLOWS 
IN  THE  LOWER  ARKANSAS  RIVER  VALLEY, 
COLORADO, 

Geological  Survey,  Pueblo,  CO.  Water  Resources 
Div. 
D.Cain. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4273,  1985.  85  p,  20  fig,  19  tab, 
21  ref. 

Descriptors:  *Return  flow,  Nutrients,  Bacteria, 
•Water  quality,  Tailwater,  Water  budget,  Salt 
budget,  'Colorado,  'Arkansas  River. 

Irrigation-return  flows  in  the  lower  Arkansas 
River  valley  of  Colorado  were  investigated  using 
one-time  data  at  59  sites,  monthly  data  at  4  sites, 
and  intensive  data  in  a  small  irrigated  area.  Specific 
conductance  of  return  flows  increased  down- 
stream, paralleling  specific  conductance  of  irriga- 
tion water.  During  July  1977,  Arkansas  River 
streamflow  below  Manzanola  was  mostly  irriga- 
tion-return flow.  A  similar  situation  existed  during 
periods  of  little  precipitation  in  the  early  and  late 
irrigation  seasons  during  1974  to  1978.  Irrigation- 
return  flows  had  a  large  effect  on  Arkansas  River 
water  quality  during  these  times.  (USGS) 
W86-02942 


PRELIMINARY  APPRAISAL  OF  THE  HY- 
DROLOGY OF  THE  RED  OAK  AREA,  LATI- 
MER COUNTY,  OKLAHOMA, 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 

M.  V.  Marcher,  D.  L.  Bergman,  J.  D.  Stoner,  and 
S.  P.  Blumer. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4116,  1983.  44  p,  13  fig,  17  tab, 
15  ref. 

Descriptors:  Strip  mines,  'Strip  mine  wastes, 
•Mine  drainage,  'Water  pollution  sources,  'Coal 
mines,  Water  quality,  'Oklahoma,  Latimer 
County,  Red  Oak,  Brazil  Creek,  Rock  Creek. 

In  the  Red  Oak  area,  Oklahoma,  water  in  shale 
bedrock  occurs  in  bedding  planes  and  fractures  and 
is  confined.  Wells  probably  yield  less  than  5  gal- 
lons per  minute.  Ground  water  is  a  sodium  or 
mixed  cation  carbonate/bicarbonate  type  with  dis- 
solved-solids  concentrations  ranging  from  about 
300  to  700  milligrams  per  liter.  No  relationship 
between  water  chemistry  and  well  depth  or  loca- 
tion is  apparent.  Brazil  Creek  flows  1  cubic  foot 
per  second  or  less  about  25  percent  of  the  time  and 
has  no  flow  about  15  percent  of  the  time.  Water  in 
Brazil  Creek  is  a  mixed  cation  carbonate/bicarbon- 
ate type.  Dissolved-solids  concentrations  upstream 
from  old  and  recent  mines  ranged  from  30  to  100 
milligrams  per  liter  whereas  concentrations  down- 
streams from  the  mines  ranged  from  50  to  600 
milligrams  per  liter.  Excessive  levels  of  cadmium, 
chromium,  lead,  and  mercury  at  times  preclude  use 
of  water  from  Brazil  and  Rock  Creeks  for  public 
supply.  Maximum  suspended-sediment  discharge, 
in  tons  per  day,  was  2,500  for  Brazil  Creek  and 
3,300  for  Rock  Creek.  Silt-clay  particles  with  di- 
ameters less  than  0.062  millimeter  were  the  domi- 
nant sediment  size.  (USGS) 
W86-02951 


DISTRIBUTION  AND  SOURCE  OF  BARIUM 
IN  GROUND  WATER,  CATTARAUGUS 
INDIAN  RESERVATION,  SOUTHWESTERN 
NEW  YORK, 


Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-02955 


PRELIMINARY  EVALUATION  OF  HYDROL- 
OGY AND  WATER  QUALITY  IN  RELATION 
TO  THE  TACOMA  LANDFTLL,  PIERCE 
COUNTY,  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

W.  E.  Lum,  and  G.  L.  Turney. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4351,  1985.  35  p,  3  fig,  8  tab,  21 
ref. 

Descriptors:  Water  quality,  'Groundwater  pollu- 
tion, Aquifers,  Land  use,  'Landfills,  Domestic 
water,  Municipal  water,  Pierce  County,  'Washing- 
ton, Tacoma  landfill,  'Groundwater  quality,  Sur- 
face water  quality,  'Hazardous  wastes,  Domestic 
water  supplies,  Municipal  water  supplies. 

The  Tacoma  landfill,  located  in  western  Pierce 
County,  Washington,  has  been  used  for  the  dispos- 
al of  waste  since  about  1960.  Disposal  operations 
are  planned  to  continue  at  this  site  until  at  least 
1990.  Data  were  compiled  and  interpreted  to  help 
understand  the  possible  effects  of  the  landfill  on 
water  quality  in  the  surrounding  area.  Data  were 
collected  from  published  and  unpublished  reports 
of  the  U.S.  Geological  Survey,  and  from  predomi- 
nantly unpublished  data  in  the  files  of  other  gov- 
ernment agencies.  The  Tacoma  landfill  is  underlain 
by  unconsolidated,  glacially  derived  deposits  that 
consist  of  a  wide  variety  of  mixtures  of  clay  to 
boulder-sized  materials.  Ground  water  is  mostly 
the  result  of  rainfall  on  the  land  surface,  and  moves 
through  artesian  aquifers  (under  the  landfill)  that 
are  tapped  for  both  domestic  and  municipal  use. 
Hazardous  liquid  and  dissolved  wastes  are  prob- 
ably present  in  the  landfill,  and  potential  flow 
paths  for  waste  migration  exist.  An  undetermined 
number  of  single-family  domestic  wells  and  18 
public-supply  wells  are  within  3  miles  of  the  land- 
fill, three  as  close  as  0.2  miles.  There  is  only  limited 
evidence  indicating  ground-  and  surface-water 
contamination.  Further  investigations  of  the  geolo- 
gy, hydrology  and  water  quality  are  needed  to 
characterize  the  impact  the  landfill  has  on  ground- 
and  surface-water  of  the  surrounding  area.  (USGS) 
W86-02961 


SELECTED  TRACE-ELEMENT  DATA  FOR 
STREAMS  IN  THE  SOUTHERN  YAMPA 
RTVER  BASIN,  NORTHWESTERN,  CO, 

Geological  Survey,  Lakewood,   CO.   Water  Re- 
sources Div. 
W.  S.  Maura. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-192, 
1985,  154  p,  1  fig,  5  tab,  3  ref. 

Descriptors:  'Water  quality,  Data  collections,  Sur- 
face water,  Water  sampling,  'Trace  elements,  Coal 
mining,  Yampa  River,  'Colorado,  Routt  County, 
Moffat  County. 

Increases  in  coal  mining  in  northwestern  Colorado 
have  increased  concerns  about  the  impact  of 
mining  on  the  chemical  quality  of  surface  water. 
One  area  of  particular  concern  is  in  the  southern 
part  of  the  Yampa  River  basin.  To  identify  the 
possible  changes  in  water  quality  produced  by 
mining  in  this  area,  it  is  first  necessary  to  determine 
the  present  water  chemistry  resulting  from  the 
geology,  climate,  and  land  use.  Because  few  data 
were  available,  a  program  for  the  synoptic  collec- 
tion of  water-quality  data  was  developed  in  which 
sampling  sites  were  selected  to  determine  the  sur- 
face-water chemistry.  (USGS) 
W86-02967 


CONCEPTUAL  HYDROLOGIC  MODEL  OF 
FLOW  IN  THE  UNSATURATED  ZONE, 
YUCCA  MOUNTAIN,  NEVADA, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div. 
P.  Montazer,  and  W.  E.  Wilson. 


Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4345,  1984.  55  p,  14  fig,  1  tab,  37 
ref. 

Descriptors:  'Hydrogeology,  'Model  studies, 
'Path  of  pollutants,  Unsaturated  zone,  Fracture 
permeability,  Infiltration,  Percolation,  Perched 
groundwater,  Porous  media,  'Radioactive  waste 
disposal,  Aquifers,  Yucca  Mountain,  Nevada  Test 
Site,  'Nevada  Desert  hydrology. 

The  unsaturated  volcanic  tuffs  beneath  Yucca 
Mountain,  Nevada,  are  being  evaluated  as  a  host 
rock  for  a  potential  repository  for  high-level  radio- 
active waste.  A  conceptual  hydrologic  model  is 
proposed  to  describe  the  flow  of  fluids  through 
these  rocks.  Thickness  of  the  unsaturated  zone  is 
about  500  to  750  meters  and  consists  of  three 
welded  units  interlayered  with  two  nonwelded 
units.  Compared  to  nonwelded  units,  welded  units 
have  low  matrix  porosities  and  permeabilities,  high 
fracture  densities,  and  high  bulk  hydraulic  conduc- 
tivities. The  principal  repository  area  is  bounded 
by  normal  fault  zones.  Of  the  average  annual  pre- 
cipitation of  150  millimeters  per  year,  0.5  to  4.5 
millimeters  per  year  becomes  net  infiltration.  Per- 
colation through  the  matrix  of  the  welded  units  is 
principally  vertical  and  is  less  than  1  millimeter  per 
year.  Percolation  through  nonwelded  units  occurs 
both  vertically  and  laterally  and  has  variable  rates 
(0.1  to  100  millimeters  per  year).  Fracture  flow  is 
predominant  in  the  uppermost  welded  unit  during 
intense  pulses  of  infiltration,  but  is  insignificant  in 
the  welded  unit  that  forms  the  potential  host  rock. 
Lateral  flow  in  the  upper  nonwelded  unit,  en- 
hanced by  existence  of  a  capillary  barrier,  probably 
is  the  factor  controlling  the  low  fluxes  in  the  host 
rock  and  relatively  high  fluxes  in  the  structural 
features.  (USGS) 
W86-02974 


WATER-QUALITY  STUDY  OF  THE  TIDAL  PO- 
TOMAC RIVER  AND  ESTUARY  -  AN  OVER- 
VIEW, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

E.  Callender,  V.  Carter,  D.  C.  Hahl,  K.  Hitt,  and 
B.  I.  Schultz. 

Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price,  $  .  USGS  Water-Supply 
Paper  2233,  1984.  46  p,  48  fig,  1  tab,  2  ref. 

Descriptors:  'Estuaries,  'Tidal  rivers,  Water  qual- 
ity, Aquatic  plants,  Nutrients,  Phytoplankton, 
Sediment  transport,  Dissolved  oxygen,  Benthic  in- 
vertebrates, Hydrodynamics,  Sedimentation, 
Maryland,  Virginia,  'Potomac  River,  'Potomac 
River  Estuary,  District  of  Columbia,  'Path  of  pol- 
lutants. 

The  U.S.  Geological  Survey  began  a  5-year  inter- 
disciplinary study  of  the  tidal  Potomac  River  and 
Estuary  in  October,  1977.  Its  objectives  are:  (1)  to 
provide  an  understanding  of  physical,  chemical, 
and  biological  processes;  (2)  to  develop  models  to 
predict  the  movement  and  fate  of  nutrients  and 
algae;  to  improve  techniques  for  the  study  of  tidal 
rivers  and  estuaries;  and  to  aid  water-quality  deci- 
sion making  for  the  Potomac.  The  study  is  being 
conducted  by  scientists  from  many  disciplines  in- 
volved in  14  inter-related  studies.  They  are  ad- 
dressing five  major  problem  areas:  nutrient  enrich- 
ment, algal  blooms,  dissolved  oxygen,  sedimenta- 
tion, and  aquatic  animal  and  plant  resources.  Pre- 
liminary results  show  that  sewage  treatment  re- 
duced organic  carbon  and  phosphorus  below  that 
of  the  1960's  and  1970's  and  changed  the  form  of 
dissolved  nitrogen  in  the  tidal  river.  Concentra- 
tions of  chlorophyll  a  were  less  than  those  during 
the  massive  algal  blooms  of  the  1960's.  Dissolved 
oxygen  concentrations  fluctuate  in  response  to 
changes  in  algal  populations,  but  remain  above  the 
EPA  limits  during  the  summer  low-flow  period. 
Sedimentation  rates  have  accelerated  during  the 
past  50-70  years  due  to  urbanization  and  farming. 
Asian  clams  recently  invaded  the  tidal  river;  sub- 
mersed aquatic  vegetation  declined  since  the  early 
1900's  but  conditions  may  now  favor  its  return. 
(USGS) 
W86-02975 
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SIMULATED  EFFECTS  OF  ANTICIPATED 
COAL  MINING  ON  DISSOLVED  SOLIDS  IN 
SELECTED  TRIBUTARIES  OF  THE  YAMPA 
RIVER,  NORTHWESTERN  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

R.  S.  Parker,  and  J.  M.  Norris. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4084,  1983.  65  p,  38  fig,  15  tab,  3 
ref. 

Descriptors:  *Mine  drainage,  'Model  studies, 
Water  quality,  Stream  discharge,  Streamflow, 
Water  quality,  'Colorado,  *Yampa  River  basin, 
Routt  and  Moffat  Counties. 

Identifying  cumulative  effects  of  coal  mining  on 
dissolved  solids  downstream  from  multipe  coal- 
mining operations  is  particularly  important  in  west- 
ern basins.  The  problem  of  identifying  cumulative 
effects  is  evident  in  the  Trout  Creek  drainage,  a 
tributary  to  the  Yampa  River  in  northwestern  Col- 
orado, where  a  number  of  mines  are  active  and 
mine  expansions  are  planned.  As  an  evaluation 
tool,  a  model  was  developed  and  calibrated  for  the 
Trout  Creek  drainage  and  a  reach  of  the  Yampa 
River  main  stem.  This  model  uses  a  series  of  nodes 
on  the  stream  network  to  sum  water  quantity  and 
quality  through  the  network.  The  model  operates 
on  a  monthly  basis  and  uses  data  from  water  years 
1976  to  1981.  Output  is  mean  monthly  discharge, 
dissolved-solids  concentration,  and  dissolved-solids 
load.  Observed  data  are  needed  to  initiate  the 
model  and  for  model  calibration.  Some  data  were 
extrapolated  from  records  of  nearby  streamflow- 
gaging  stations.  Some  nodes  within  the  stream 
network  were  for  inputs  from  anticipated  mining 
and  were  inactive  during  calibrations.  After  cali- 
bration, these  nodes  were  used  to  input  water 
discharge  at  a  given  dissolved-solids  concentration 
to  reflect  various  future  mine  configurations. 
(USGS) 
W86-02982 


POTENTIOMETRIC  SURFACE  AND  WATER 
QUALITY  IN  THE  PRINCIPAL  AQUIFER, 
MISSISSJJPIAN  PLATEAUS  REGION  KEN- 
TUCKY, 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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TRAVELTIME,  LONGITUDINAL-DISPER- 

SION, REAERATION,  AND  BASIN  CHARAC- 
TERISTICS OF  THE  WHITE  RIVER,  COLORA- 
DO AND  UTAH, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02984 


QUALITY  OF  GROUND  WATER  USED  FOR 
PUBLIC  SUPPLY  IN  FLORIDA,  1983-84, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-02986 


HAZARDOUS  WASTE  RESEARCH,  PENSACO- 
LA, FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

H.  C.  Mattraw,  and  B.  J.  Franks. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-466, 
1984.  193  p,  35  fig,  23  tab,  67  ref. 

Descriptors:  'Creosote,  'Groundwater  pollution, 
Organic  compounds,  Biodegradation,  Sorbtion, 
Sorption,  Phenols,  'Florida,  Pensacola,  'Hazard- 
ous waste,  Gas  chromatography,  Mass  spectrome- 
try, Pentachlorophenol. 

In  1983,  the  U.S.  Geological  Survey,  Office  of 
Hazardous  Waste  Hydrology,  selected  the  former 
American  Creosote  Works  site  near  Pensacola, 
Florida  as  a  national  research  demonstration  area. 


Seventy-nine  years  (1902-81)  of  seepage  from  un- 
lined  discharge  impoundments  had  released  creo- 
sote, diesel  fuel,  and  pentachlorophenol  (since 
1950)  wastes  into  the  ground-water  system.  A  clus- 
ter of  from  2  to  5  wells  constructed  at  different 
depths  at  9  sites  yielded  water  which  revealed 
contamination  600  feet  downgradient  and  to  a 
depth  of  100  feet  below  land  surface  near  the  site. 
The  best  cross-sectional  representation  of  the  con- 
taminant plume  was  obtained  from  samples  collect- 
ed and  analyzed  for  oxidation-reduction  sensitive 
inorganic  chemical  constituents.  Energy  dispersive 
x-ray  fluorescence  detected  recently  formed  iron 
carbonate  in  soil  samples  from  highly  reducing 
ground-water  zones.  Approximately  eighty  specif- 
ic organic  contaminants  were  isolated  from 
ground-water  samples  by  gas-chromotography/ 
mass  spectrometry.  Column  studies  indicate  the 
dimethyl  phenols  are  not  sorbed  or  degraded  by 
the  sand-and-gravel  aquifer  materials.  Five  of  nine- 
teen individual  phenolic  and  related  compounds 
are  biodegradable  based  on  anaerobic  digestor  ex- 
periments with  ACW  site  bacterial  populations. 
The  potential  impacts  in  the  nearby  Pensacola  Bay 
biotic  community  are  being  evaluated.  (USGS) 
W86-02989 


PRIMARY  PRODUCTIVITY  IN  THE  POTO- 
MAC TIDAL  RIVER,  MARYLAND,  MAY  1980 
TO  AUGUST  1981, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

R.  R.  H.  Cohen,  and  S.  O.  Pollock. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4255,  1983.  28  p,  7  fig,  7  tab,  13 
ref. 

Descriptors:  'Phytoplankton,  'Potomac  River, 
'Maryland,  'Primary  productivity,  'Algae,  Algal 
growth,  Oxygen,  Light  intensity,  Photosynthesis, 
Depth-integrated  primary  productivity,  Productiv- 
ity-light relationships,  Photosynthesis-light  rela- 
tionship. 

Primary  productivity  by  phytoplankton  was  meas- 
ured on  samples  collected  from  the  Potomac  Tidal 
River,  Maryland.  The  studies  were  performed 
monthly  from  May  1980  to  September  1981.  Addi- 
tional studies  were  done  once  a  week  in  August 
1980,  twice  a  week  from  August  4  to  8,  1980  and 
twice  in  September  1980.  Depth-integrated  sam- 
ples were  collected  at  five  stations  and  incubated  in 
boxes  that  were  exposed  to  natural  sunlight.  The 
boxes  were  covered  with  neutral  density  filters 
transmitting  100,  65,  32,  16,  and  6  percent  surface 
light.  River  water  was  pumped  continuously  over 
the  samples.  The  extinction  of  light  in  the  water 
column  by  phytoplankton  was  measured  when 
samples  were  collected.  Experiments  were  per- 
formed to  select  a  method  for  routine  productivity 
analysis.  No  difference  was  found  between  produc- 
tivity: (1)  determined  in  situ  and  in  boxes;  (2) 
measured  in  300  ml  and  (4)  calculated  from  short 
term  (4  hours)  and  long  term  (10-24  hours)  incuba- 
tions. There  were  higher  productivity  differences 
in  samples  that  were  rotated  among  different  light 
intensities  every  15  minutes  (simulating  mixing) 
than  those  remaining  stationary.  Respiration  was 
significantly  less  in  samples  pumped  through  a 
hose  from  those  collected  using  a  depth-integrating 
sampler.  Depth-integrated  primary  productivity 
was  determined  from  the  productivity  data  using 
an  equation  modified  from  one  reported  in  the 
literature.  Depth-integrated  gross  primary  produc- 
tivity was  highest  in  August  1980  and  1981  and 
lowest  in  January  1980.  (USGS) 
W86-030O0 


GROUND-WATER  DEVELOPMENT  ALTER- 
NATIVES IN  THE  CHIPUXET  GROUND- 
WATER RESERVOIR,  RHODE  ISLAND, 

Geological  Survey,  Providence,  RI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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EFFECT  OF  EUSTATIC  SEA-LEVEL  CHANGES 
ON  SALTWATER-FRESHWATER  RELATIONS 
IN  THE  NORTHERN  ATLANTIC  COASTAL 
PLAIN, 


Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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DISSOLVED-OXYGEN  REGIME  OF  THE 
JORDAN  RIVER,  SALT  LAKE  COUNTY, 
UTAH, 

Geological  Survey,  Salt  Lake  City,   UT.  Water 
Resources  Div. 
D.  W.  Stephens. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4056,  1984.  56  p,  24  fig,  10  tab, 
34  ref. 

Descriptors:  'Dissolved  oxygen,  Biochemical 
oxygen  demand,  Chemical  oxygen  demand,  Reaer- 
ation,  Photosynthetic  oxygen,  Wastewater  treat- 
ment, Jordan  River,  'Utah,  Water  quality,  'Water 
pollution  sources. 

Concentrations  of  dissolved  oxygen  in  the  Jordan 
River  in  Salt  Lake  County  decrease  considerably 
as  the  river  flows  northward.  Mean  concentrations 
of  dissolved  oxygen  decreased  from  8. 1  milligrams 
per  liter  at  the  Jordan  Narrows  to  4.7  milligrams 
per  liter  at  500  North  Street  during  April  1981  to 
September  1982.  Coincident  with  the  decrease,  the 
biochemical-oxygen  demand  increased  from  5  to  7 
milligrams  per  liter.  About  50  percent  of  the  dis- 
solved-oxygen  concentrations  and  90  percent  of 
the  5-day  biochemical-oxygen  demand  measured 
downstream  from  1700  South  Street  exceeded  the 
State  intended-use  standards.  An  estimated  6.  mil- 
lion pounds  of  oxygen-demanding  substances  as 
measured  by  5-day  biochemical-oxygen  demand 
were  discharged  to  the  Jordan  River  during  1981 
from  point  sources  downstream  from  9000  South 
Street.  Seven  wastewater-treatment  plants  contrib- 
uted 77  percent  of  this  load,  nonstorm  base  flows 
contributed  22  percent,  and  storm  flows  less  than  1 
percent.  The  Surplus  Canal  diversion  at  2100 
South  Street  removed  about  70  percent  of  this 
load,  and  travel  time  of  about  1  day  also  decreased 
the  actual  effects  of  the  load  on  the  river.  Reaera- 
tion  rates  during  September  and  October  were 
quite  high  (average  K2  at  20  degrees  Celsius  was 
about  12  per  day)  between  the  Jordan  Narrows 
and  9000  South  Street,  but  they  decreased  to  2.4 
per  day  in  the  reach  from  1330  South  to  1800 
North  Streets.  (USGS) 
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GEOCHEMICAL  SURVEY  TO  DETERMINE 
WATER-QUALITY  CHARACTERISTICS  OF 
THE  BIG  SIOUX  AQUIFER  IN  EASTERN 
SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

N.  F.  Leibbrand. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4069,  1985.  54  p,  7  ill,  4  tab,  10 
ref. 

Descriptors:  Water  Quality,  'Water  Sampling, 
'Groundwater,  Statistical  Analysis,  'Groundwater 
quality,  'Groundwater  pollution,  Water  pollution 
sources,  'South  Dakota,  Big  Sioux  River. 

A  geochemical  survey  of  the  Big  Sioux  aquifer, 
South  Dakota  was  under  taken  to:  (1)  Estimate  the 
quality  of  the  water  in  the  aquifer,  (2)  determine  if 
there  are  any  water-quality  problems  in  the  aqui- 
fer, and  (3)  design  a  water-quality  monitoring  net- 
work to  monitor  changes  in  present  and  potential 
water-quality  problems.  For  most  agricultural  uses, 
the  water  in  the  Big  Sioux  aquifer  is  of  acceptable 
quality.  However,  in  some  locations,  the  ground 
water  is  either  marginally  acceptable  or  unfit  for 
human  use.  The  major  water-quality  problem  is  the 
high  nitrate  concentrations  (geometric  mean  of  4 
and  up  to  120  milligrams  per  liter  as  N)  found  in 
many  domestic  water  supplies.  The  fact  that  sam- 
ples taken  from  observation  wells  located  by 
rooads  away  from  houses  and  barnyards  show 
lower  concentrations  of  nitrate  (geometric  means 
of  0.4  and  up  to  22  milligrams  per  liter  as  N) 
indicates  that  the  source  of  nitrate  pollution  is 
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probably  localized  and  due  to  barnyard  wastes.  A 
monitoring  network  is  proposed  consisting  of  at 
least:  (1)  Three  wells  adjacent  to  domestic  wells, 

(2)  three  wells  about  1,000  feet  away  and  down  the 
potentiometric  gradient  from  domestic  wells,  and 

(3)  three  wells  at  least  3,000  feet  from  any  source 
of  pollution.  This  monitoring  network  would  pro- 
vide information  on  changes  in  both  localized  ni- 
trate pollution  and  other  selected  water-quality 
parameters.  (USGS) 
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WATER  QUALITY  AND  STREAMFLOW  DATA 
FOR  THE  WEST  FORK  TRINITY  RTVER  IN 
FORT  WORTH,  TEXAS, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

S.  C.  McCutcheon,  H.  E.  Jobson,  R.  E.  Rathbun, 
and  W.  Gibbons. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4330,  1985.  101  p,  25  fig,  26  tab, 
32  ref. 

Descriptors:  *Water  quality  data,  Stream  pollution, 
•Model  studies,  Steady  flow,  *Oxygen  balance, 
♦Biochemical  oxygen  demand,  Organic  carbon, 
Nitrogen  cycle,  Phosphorus,  Lagrangian  models, 
•Texas,  Trinity  River. 

Water-quality  data  were  collected  on  a  13.6-mile 
reach  of  the  West  Fork  Trinity  River  in  Fort 
Worth,  Texas  to  test  a  dynamic  Lagrangian  model. 
Flow  was  steady.  Loads  of  dissolved  constituents 
varied  with  time  at  the  beginning  of  the  study 
reach  and  in  the  reach,  primarily  because  of  photo- 
synthesis. River  quality  was  fairly  good  despite 
low  dissolved  oxygen  measured  in  the  headwaters 
and  the  significant  sewage  load  from  the  tributar- 
ies. Diel  and  longitudinal  trends  were  defined  by 
sampling  at  fixed  sites  and  by  following  dyed  par- 
cels of  water.  Nitrification,  deoxygenation,  reaera- 
tion,  and  photosynthesis  affected  the  dissolved 
oxygen  balance.  Independent  estimates  of  some  of 
the  rate  coefficients  were  0.1  to  0.2,  0.8,  and  0  to 
3.6,  all  per  day,  for  deoxygenation,  nitrification, 
and  reaeration,  respectively.  (USGS) 
W86-03020 


WATER  RESOURCES  AND  POTENTIAL  HY- 
DROLOGIC  EFFECTS  OF  OIL-SHALE  DEVEL- 
OPMENT IN  THE  SOUTHEASTERN  UINTA 
BASIN,  UTAH  AND  COLORADO, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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PRELIMINARY  STUDY  USING  DIGLTAL 
MODELING  TECHNIQUES  TO  UNDERSTAND 
AND  PREDICT  THE  TEMPERATURE 
REGIME  IN  A  STREAM  BELOW  A  MAJOR 
RESERVOHt~THE  NORTH  SANITIAM  RIVER 
BELOW  DETROIT  DAM,  OR, 
Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see   Field   6G. 
W86-03022 


REPORT  OF  THE  RTVER  MASTER  OF  THE 
DELAWARE  RTVER  FOR  THE  PERIOD  DE- 
CEMBER 1, 1983  -  NOVEMBER  30, 1984, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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ASSESSMENT  OF  A  STEADY-STATE  PRO- 
PANE-GAS TRACER  METHOD  FOR  DETER- 
MINING REAERATION  COEFFICIENTS- 
CHENANGO  RTVER, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

N.  Yotsukura,  D.  A.  Stedfast,  and  G.  H.  Jirka. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4368,  1984.  69  p,  12  fig,  7  tab,  23 
ref. 


Descriptors:  *Reaeration,  *Tracers,  *Open  chan- 
nels, Steady  flows,  Air-water  interface,  Gas  trac- 
ers, Wind  speeds,  Mass  transfer,  *New  York, 
Chenango  River. 

A  test  was  conducted  in  a  meandering  9.6-km 
reach  of  the  Chenango  River,  New  York,  to  assess 
the  feasibility  of  a  two-dimensional  steady-state 
propane-gas  tracer  method  as  a  means  of  estimat- 
ing in  situ  reaeration  coefficients.  It  is  concluded 
that  the  method,  which  combines  an  instantaneous 
release  of  dye  tracer  with  a  long  duration  release 
of  propane  gas  tracer,  is  very  feasible  for  determin- 
ing gas-desorption  coefficients  and  wind  effects  in 
a  wide  river.  However,  the  method  does  not 
appear  to  be  ready  for  immediate  operational  appli- 
cations. (USGS) 
W86-03033 


CHEMICAL  QUALITY  OF  THE  SAW  MILL 
RIVER,  WESTCHESTER  COUNTY,  NEW 
YORK  1981-83, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

R.  J.  Rogers. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4225,  1984.  51  p,  9  fig,  18  tab,  39 
ref. 

Descriptors:  *Bottom  sediments,  Water  quality, 
Heavy  metals,  Rivers,  Nutrients,  Pesticides,  Or- 
ganic compounds,  Contamination,  'Urbanization, 
Westchester  County,  *New  York,  Saw  Mill  River, 
•Water  pollution  sources. 

Surface  waters,  bottom  sediments  and  coatings 
formed  on  artificial  substrates  (ceramic  tiles)  were 
analyzed  to  evaluate  the  chemical  quality  of  the 
Saw  Mill  River,  New  York.  Heavy  metals,  nutri- 
ents, and  organic  contaminants  were  studied.  Dis- 
solved orthophosphate  concentrations  were  high- 
est in  the  lower  third  of  the  river.  Dissolved  man- 
ganese was  the  only  metal  to  exceed  U.S.  Environ- 
mental Protection  Agency  water-quality  criteria. 
Arsenic,  cadmium,  copper,  lead,  and  zinc  concen- 
trations were  highest  in  waters  from  the  lowest  4 
river  miles.  Concentrations  of  copper,  lead,  and 
zinc  in  bottom  sediments  from  the  lowest  3  river 
miles  were  greater  than  in  upstream  sediments. 
Concentrations  of  nine  heavy  metals  were  higher 
on  tiles  emplaced  below  river  mile  3  than  on  tiles 
upstream.  Few  organic  compounds  were  detected 
in  the  water  column;  none  persisted  at  all  sites. 
Chlordane,  DDD,  DDE,  DDT,  dieldrin,  and  poly- 
chlorinated  biphenyls  (PCB's)  were  found  in 
bottom  sediments  throughout  the  basin.  PCB  con- 
centrations were  highest  in  the  lowest  6  river 
miles;  the  other  organic  compounds  exhibited  no 
spatial  patterns.  Polynuclear  aromatic  hydrocar- 
bons were  most  abundant  in  bottom  sediments 
from  the  lowest  2  river  miles.  Collectively  the 
distribution  of  contaminants  indicates  that  river 
quality  deteriorates  in  the  lower,  more  heavily 
urbanized  reach.  (USGS) 
W86-03035 


HYDROGEOLOGIC  AND  WATER-QUALITY 
CHARACTERISTICS  OF  PRAIRIE  DU  CHIEN- 
JORDAN,  AQUIFER,  SOUTHEAST  MINNESO- 
TA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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DETERMrNING  THE  EFFECTIVENESS  OF 
HIGHWAY  DRAINAGE  SYSTEMS  LN  PRE- 
VENTING SALT  CONTAMINATION  OF 
GROUND  WATER, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For   primary  bibliographic   entry   see  Field   5G. 
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WATER-QUALITY  DATA  FOR  34  SITES, 
APRIL  AND  JUNE,  1984,  NEAR  THE  Y-12 
PLANT,   THE   OAK    RIDGE   RESERVATION, 

TENNESSEE, 


Geological    Survey,    Nashville,    TN.    Water   Re- 
sources Div. 
P.  J.  Pulliam. 

Available  from  OFSS,  USGS,  ox  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-165, 
1985.  13  p,  2  fig,  6  tab,  6  ref. 

Descriptors:  *Fate  of  pollutants,  'Groundwater 
pollution,  *Nuclear  wastes,  'Radioactive  waste 
disposal,  Radioactive  wastes,  *Stream  pollution, 
Waste  disposal,  Water  quality  data,  Water  sam- 
pling, *Oak  Ridge,  Oak  Ridge  Reservation,  Y-12 
Plant,  Roane  County,  Anderson  County,  'Tennes- 


Water-quality  data  were  collected  at  34  sites  in  the 
vicinity  of  the  Y-12  Plant,  Oak  Ridge,  Tennessee, 
on  April  12  and  13,  1984.  Concentrations  of  dis- 
solved major  and  trace  constituents  were  deter- 
mined; field  determinations  of  specific  conduct- 
ance, pH  temperature,  alkalinity,  and  dissolved 
oxygen  were  made.  Gross  alpha  and  beta  activity 
were  determined  for  10  of  the  34  sites,  and  dis- 
solved organic  carbon  and  oil  and  grease  concen- 
trations were  determined  for  1 1  of  the  sites  sam- 
pled on  June  3,  1984.  (USGS) 
W86-03048 


MEASUREMENT  OF  GROUND-WATER  VE- 
LOCITY USLNG  RHODAMINE  WT  DYE  NEAR 
SHEFFIELD,  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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DATA  COLLECTION  FOR  A  TEVIE-OF- 
TRAVEL  AND  DISPERSION  STUDY  ON  THE 
COOSA  RTVER  NEAR  CHILDERSBURG,  ALA- 
BAMA, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03052 


DATA  FROM  A  SOLUTE  TRANSPORT  EX- 
PERIMENT LN  THE  LEVIATHAN  MESE 
DRAINAGE,  ALPLNE  COUNTY,  CALIFORNIA, 
OCTOBER  1982, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

M.  R.  Flint,  K.  E.  Bencala,  G.  W.  Zellweger,  and 
D.  P.  Hammermeister. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-85, 
1985.  17  p,  60  fig,  28  tab,  8  ref,  3  append. 

Descriptors:  *Solute  transport,  Experimental  data, 
♦Chlorides,  *Sodium,  'Sulfate,  'Fluorides, 
Streams,  'Acid  mine  drainage,  Environmental 
tracers,  'Path  of  pollutants,  'Tracers,  Alpine 
County,  'California. 

A  twenty-four  hour  injection  of  chloride  and 
sodium  was  made  into  Leviathan  Creek,  Alpine 
County,  California  to  aid  interpretation  of  the  cou- 
pled interactions  between  physical  transport  proc- 
esses and  geochemical  reactions.  Leviathan  Creek 
was  chosen  because  it  receives  acid  mine  drainage 
from  Leviathan  Mine,  an  abandoned  open-pit 
sulfur  mine.  Water  samples  were  collected  at  15 
sites  along  a  4.39  kilometer  reach  and  analyzed  for 
chloride,  sodium,  sulfate  and  fluoride.  Dissolved 
concentrations  are  presented  in  tabular  format  and 
time-series  plots.  Duplicate  samples  were  analyzed 
by  two  laboratories:  the  Central  Laboratory, 
Denver,  Colorado  and  a  research  laboratory  in 
Menlo  Park,  California.  A  tabular  comparison  of 
the  analyses  and  plots  of  the  differences  between 
the  two  laboratories  is  presented.  Hydrographs  and 
instantaneous  discharge  measurements  are  includ- 
ed. (USGS) 
W86-03055 


SEASONAL  PATTERNS  OF  ALKALINITY  IN 
THE  SAN  FRANCISCO  BAY,  CALIFORNIA, 
ESTUARINE  SYSTEM  DURING  1980, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
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sources  Div. 
L.  E.  Schemel. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  82-4102,  1984.  54  p,  33  fig,  28  tab, 
32  ref. 

Descriptors:  'Alkalinity,  Salinity,  *Estuaries, 
Mixing,  Seasonal  variation,  Water  quality,  Path  of 
pollutants,  'Water  pollution  sources,  *San  Francis- 
co Bay,  'California,  Sacramento  River,  Sacramen- 
to-San Joaquin  Delta. 

Salinity  and  alkalinity  were  measured  in  the  near- 
surface  waters  of  San  Francisco  Bay  estuarine 
system  at  two-week  intervals  during  1980.  Results 
are  presented  in  figures  and  as  numerical  values, 
and  the  analytical  methods  are  detailed.  The  trans- 
port of  alkalinity  to  the  Bay  from  the  delta  during 
1980  was  3.8  x  10  to  Ohe  10th  power  equivalents; 
this  estimate  is  based  on  the  freshwater  alkalinity 
concentrations  predicted  by  the  north  San  Francis- 
co Bay  salinity-alkalinity  distributions.  North  San 
Francisco  Bay  distributions  are  primarily  the  result 
of  conservative  mixing  of  freshwater  from  the 
Delta  with  Pacific  Ocean  water.  Nonlinear  distri- 
butions are  the  consequence  of  alkalinity  variations 
in  the  freshwater  rather  than  the  effects  of  in- 
estuary  processes  or  sources.  Seasonal  inflow  of 
agricultural  waste  water  is  a  major  cause  of  fresh- 
water alkalinity  variations.  South  San  Francisco 
Bay  salinity-alkalinity  distributions  show  the  ef- 
fects of  variations  in  Delta  outflow  rate,  local 
streams,  and  municipal  waste-water  inflows. 
(USGS) 
W86-03059 


SALINITY,  ALKALINITY,  AND  DISSOLVED 
AND  PARTICULATE  ORGANIC  CARBON  IN 
THE  SACRAMENTO  RTVER  WATER  AT  RIO 
VISTA  CALIFORNIA,  AND  AT  OTHER  LOCA- 
TIONS IN  THE  SACRAMENTO-SAN  JOAQUIN 
DELTA,  1980, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
L.  E.  Schemel. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4059,  1984.  45  p,  14  fig,  7  tab,  39 
ref. 

Descriptors:  'Alkalinity,  'Organic  carbon,  'Salini- 
ty, River  flow,  Storm  runoff,  Return  water,  Sea- 
sonal variations,  Path  of  pollutants,  'Water  pollu- 
tion sources,  'Estuaries,  'San  Francisco  Bay, 
Water  quality,  'Sacramento  River,  San  Joaquin 
River,  Sacramento-San  Joaquin  Delta,  'California. 

Salinity,  alkalinity,  and  dissolved  and  particulate 
organic  carbon  (DOC  and  POC  respectively)  con- 
centrations in  the  Sacramento  River  water  at  Rio 
Vista  were  measured  every  three  to  five  days 
during  1980  as  part  of  an  effort  to  identify  time- 
dependent  variations  in  the  composition  of  the 
freshwater  flow  from  the  Sacramento-San  Joaquin 
Delta  to  San  Francisco  Bay.  Concentration  ranges 
were  generally  small  compared  to  the  seasonal 
range  of  river  flow  rate;  transport  rates  to  the 
Delta  and  to  the  Bay  varied  primarily  as  a  function 
of  flow  rate.  Surface  runoff  from  winter  storms 
diluted  salinity  and  alkalinity  concentrations.  DOC 
and  POC  were  generally  more  concentrated 
during  winter  than  during  other  times  of  the  year. 
Variations  in  tributary  flows  resulted  in  sometimes- 
large  salinity  and  alkalinity  variations  during 
spring  through  fall.  Late  summer  concentrations 
were  high  because  of  large  inflows  of  agricultural 
waste  waters.  POC  and  DOC  concentrations  were 
lowest  during  summer.  (USGS) 
W86-03063 


CLASSIFICATION  OF  STREAM  BASINS  IN 
SOUTHEASTERN  OHIO  ACCORDING  TO 
EXTENT  OF  SURFACE  COAL  MINING, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W86-03071 


HYDROLOGIC  DATA  FOR  LEVIATHAN 
MINE  AND  VICINITY,  ALPINE  COUNTY, 
CALIFORNIA,  1981-83, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

D.  P.  Hammermeister,  and  S.  J.  Walmsley. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-160, 
1985.  161  p,  23  fig,  90  tab,  13  ref. 

Descriptors:  'Groundwater,  Lysimeters,  Piezo- 
meters, Sulfur,  'Waste  dumps,  Bedrock,  Biomass, 
Core  drilling,  'Mine  wastes,  'Water  pollution 
sources,  Bryant  Creek,  Leviathan  Creek,  Levia- 
than Mine,  Countaineer  Creek,  Alpine  County, 
•California,  Sierra  Nevada. 

The  U.S.  Geological  Survey  collected  basic  hydro- 
logic  and  water-quality  data  during  1981-83  to 
facilitate  the  geohydrologic  evaluation  of  the  Levi- 
athan Mine  area  and  the  design  of  a  pollution- 
abatement  project.  Surface-water  field  data  includ- 
ed one  or  more  measurements  of  pH,  water  tem- 
perature, and  specific  conductance  at  45  sites  in 
and  adjacent  to  the  mine  area.  At  nine  of  these 
sites,  daily  data  on  discharge,  specific  conductance, 
and  water  temperature  were  collected  during  parts 
of  1981-82  by  using  electronic  monitor-recorder 
systems.  Ground-water  field  data  included  one  or 
more  of  the  water-quality  measurements  listed 
above  at  71  piezometers  in  the  mine  area.  Borehole 
geophysical  data  included  neutron-moisture,  neu- 
tron-porosity, gamma-gamma  density,  natural 
gamma,  and  temperature  logs  at  three  sites.  Miner- 
alogic  and  hydrologic  data  were  obtained  for  cores 
taken  from  nine  test  holes.  One  or  more  surface- 
water  samples  from  26  sites  were  analyzed  for 
major  cations,  major  anions,  and  a  wide  range  of 
minor  inorganic  constituents.  Single  ground-water 
samples  from  36  piezometers  were  analyzed  for  the 
same  array  of  major  and  minor  constituents. 
(USGS) 
W86-03091 


RECONNAISSANCE  OF  MINE  DRAINAGE  IN 
THE  COAL  FIELDS  OF  EASTERN  PENNSYL- 
VANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

D.  J.  Growitz,  L.  A.  Reed,  and  M.  M.  Beard. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4274,  1985.  54  p,  6  fig,  38  tab,  23 
ref. 

Descriptors:  'Mine  drainage,  Streamflow,  'Acid 
mine  discharge,  Rainfall,  Runoff,  'Water  pollution 
sources,  'Coal  mine  wastes,  Coal  mine  drainage, 
'Pennsylvania,  Anthracite,  Northern  Field,  East- 
ern Middle  Field,  Western  Middle  Field,  Southern 
Field. 

Anthracite  has  been  extensively  mined  in  four  area 
of  eastern  Pennsylvania.  Almost  all  underground 
mining  in  the  Northern,  Eastern  Middle,  Western 
Middle,  and  Southern  Fields  has  been  discontinued 
and  many  mines  are  abandoned  and  flooded.  Pre- 
cipitation on  much  of  the  408  square  miles  of  coal 
fields  infiltrates  to  the  underground  mine  complex- 
es, and  is  discharged  as  mine  drainage  from  tun- 
nels, mine  entrances,  and  boreholes.  Mine  drainage 
was  measured  and  sampled  at  25 1  sites,  that  had  a 
total  discharge  of  918  cubic  feet  per  second,  and  a 
total  sulfate  load  of  1,470  tons  per  day.  The  largest 
sulfate  yield  was  5.4  tons  per  day  per  square  mile 
from  the  Western  Middle  Field.  Yields  from  the 
Northern,  Eastern  Middle,  and  Southern  Fields 
were  4.6,  3.6,  and  1.4  tons  per  day  per  square  mile, 
respectively.  (USGS) 
W86-03092 


DISTRIBUTION  OF  POLYCHLORINATED  BI- 
PHENYLS  IN  THE  HOUSATONIC  RD/ER  AND 
ADJACENT  AQUIFER,  MASSACHUSETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

F.  B.  Gay,  and  M.  H.  Frimpter. 
Available   from   Distribution   Br,   USGS,   604   S. 
Pickett  St.,  Alexandria,  VA  22304.  USGS  Water- 
Supply  Paper  2266,    1985.   26  p,    17  fig,   30  ref. 


Descriptors:  'Polychlorinated  biphenyls,  *Aro- 
clors,  'Path  of  pollutants,  Bottom  sediments, 
•Sediment  distribution,  'Sediment  transport,  In- 
duced infiltration,  Unconfined  aquifers.  Suspended 
sediments,  Sorption,  Groundwater  movement, 
Water  quality,  Dissolved  oxygen,  Ammonia,  Iron, 
Manganese,  Water  temperature,  'Stratified-drift 
aquifers,  'Housatonic  River,  Woods  Pond,  Berk- 
shire County,  'Massachusetts. 

Polychlorinated  biphenyls  (PCBs)  are  sorbed  to 
the  fine-grained  stream-bottom  sediments  along  the 
Housatonic  River  from  Pittsfield,  Massachusetts, 
southward  to  the  Massachusetts-Connecticut 
boundary.  The  highest  PCB  concentrations,  up  to 
140,000  micrograms  per  kilogram,  were  found  in 
samples  of  bottom  material  from  a  reach  of  the 
river  between  Pittsfield  and  Woods  Pond  Dam  in 
Lee,  Massachusetts.  Sediments  in  Woods  Pond 
Contain  about  11,000  pounds  of  PCBs.  The  distri- 
bution of  hydraulic-heads,  water-temperatures,  and 
concentrations  of  dissolved-oxygen,  ammonia,  ni- 
trate, iron,  and  manganese  in  water  from  the  aqui- 
fer show  that  industrial  water-supply  wells  in  a 
sand  and  gravel  aquifer  adjacent  to  Woods  Pond 
have  been  inducing  ground-water  recharge 
through  the  PCB-contaminated  bottom  sediments 
of  the  pond  for  the  last  25  years.  These  data 
indicate  that,  at  the  shore  of  the  pond,  the  upper  40 
feet  of  the  aquifer  contains  water  derived  from 
induced  infiltration.  However,  this  induced  re- 
charge has  not  moved  PCBs  from  the  bottom 
sediments  into  a  vertical  section  of  the  aquifer 
located  5  feet  from  the  edge  of  Woods  Pond.  At 
the  detection  limits  of  the  chemical  analyses,  no 
PCBs  were  found  sorbed  to  the  aquifer  material  or 
dissolved  in  the  ground  water  at  selected  intervals 
throughout  this  vertical  section.  (USGS) 
W86-03093 


URBAN  WATER-QUALITY  DATA  AND  STA- 
TISTICAL SUMMAMES  FOR  SELECTED 
SITES  IN  THE  SHUNGANUNGA  CREEK 
BASIN,  TOPEKA,  KANSAS, 
Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

L.  M.  Pope,  A.  M.  Diaz,  and  M.  K.  Butler. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  Kansas  Department  of  Health 
and  Environment  Bulletin  B2-49,  1983.  203  p,  1  fig, 
19  tab,  17  ref. 

Descriptors:  'Urban  hydrology,  'Urban  runoff, 
Urbanization,  Water  quality,  Chemical  analysis, 
Sediment  concentration,  Statistical  analysis,  Bio- 
logical properties,  Shunganunga  Creek,  Topeka 
•Kansas,  Monitoring  systems,   *Data  collections. 

In  1978,  the  U.S.  Geological  Survey,  in  coopera- 
tion with  the  Kansas  Department  of  Health  and 
Environment,  began  an  investigation  to  evaluate 
the  quantity  and  quality  of  storm  runoff  from  a 
major  urban  area  in  Kansas.  The  area  chosen  for 
study  was  the  Shunganunga  Creek  basin,  a  rapidly 
urbanizing  area  in  Shawnee  county  that  includes  a 
large  part  of  the  City  of  Topeka.  Urban  water- 
quality  data,  collected  from  May  1979  to  Decem- 
ber 1981,  and  statistical  summaries  are  presented 
for  six  streamflow  sites  in  the  Shunganunga  Creek 
basin.  Included  are  data  for  discrete  water  samples 
dry-weather  flow,  storm  runoff,  snowmelt  runoff, 
and  data  for  composite  samples  of  storm  runoff. 
The  statistical  summaries  include  mean,  minimum 
and  maximum  observed  values,  and  standard  devi- 
ation. These  data  may  be  of  interest  to  Federal, 
State,  and  local  agencies,  or  management  councils 
that  need  information  on  general  water  quality, 
constituent  concentrations,  pollutants,  and  hydro- 
graphic  distributions  during  storm-runoff  periods 
from  a  major  urban  area  in  a  sub-humid,  central- 
plains  environment.  (USGS) 
W86-03099 


MAY  1984-APRIL  1985  WATER  BUDGET  OF 
REELFOOT  LAKE  WITH  ESTIMATES  OF 
SEDIMENT  INFLOW  AND  CONCENTRA- 
TIONS OF  PESTICIDES  IN  BOTTOM  MATE- 
RIAL IN  TRIBUTARY  STREAMS-BASIC 
DATA  REPORT, 
Geological    Survey,    Nashville,    TN.    Water   Re- 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


sources  Div. 

Z.  H.  Robbins,  J.  W.  Garrett,  and  D.  M. 
Vlulderink. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-498, 
1985.  37  p,  31  fig,  14  tab,  2  ref. 

Descriptors:  •Lake  levels,  *Streamflow,  Precipita- 
tion, 'Sediment  load,  Suspended  sediment,  'Pesti- 
;ides,  'Water  budget,  Lakes,  'Tennessee,  Reelfoot 
Lake,  Hydrologic  data. 

rhis  report  contains  hydrologic  data  collected  at 
Reelfoot  Lake,  Tennessee  from  May  1,  1984, 
through  April  30,  1985.  Continuous  streamflow 
lata  were  collected  at  four  sites  on  the  three  major 
tributaries  to  Reelfoot  Lake  and  at  one  site  on  the 
lake  outflow  channel.  Daily  rainfall  and  lake-stage 
were  each  collected  at  two  sites  on  the  lake  shore. 
Additionally,  suspended-sediment  samples  were 
:ollected  by  automatic  samplers  and  also  manually 
luring  equipment  maintenance  visits  at  three  of  the 
four  tributary  inflow  sites.  At  these  three  inflow 
rites,  samples  of  stream-bottom  material  were  col- 
lected at  low  flow  once  during  the  study  period 
ind  were  analyzed  to  determine  the  concentration 
if  various  pesticides.  Periodic  observations  of 
ground-water  levels  were  made  at  30  wells  in  the 
Reelfoot  Lake  basin.  Monitoring  sites  and  types  of 
lata  collected  at  each  site  are  listed.  (USGS) 
W86-O310O 


SELECTED  HYDROLOGIC  DATA  FOR  THE 
POWELL  RD7ER  BASIN  IN  WISE  COUNTY, 
VIRGINIA, 

Geological  Survey,   Richmond,  VA.  Water  Re- 
sources Div. 
J.  D.  Larson. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-186. 
22  p,  14  fig,  4  tab,  63  ref. 

Descriptors:  *Water  quality,  Groundwater,  Sur- 
face water,  Water  supply,  'Coal  mining,  'Virginia, 
Wise  County,  Powell  River  basin. 

Evaluation  of  selected  surface-water,  ground- 
water, and  water-quality  data  shows  that  hydro- 
logic  data  collected  by  governmental  agencies 
comprises  less  than  10  percent  of  the  total  data 
available  in  the  Powell  River  basin,  Virginia.  Only 
a  small  portion  of  the  hydrologic  data  for  the  basin 
has  been  compiled  and  stored  by  Federal  and  state 
agencies  in  two  computerized  hydrologic  indexing 
systems  (National  Water  Data  Exchange  and  Com- 
monwealth Data  Base).  Selected  ground-water, 
surface-water,  and  water-quality  data  collected  in 
the  Powell  River  Basin  in  Wise  County,  Virginia 
are  summarized.  The  data  are  obtained  from  three 
coal-mining  companies,  the  Virginia  State  Water 
Control  Board,  and  the  U.S.  Geological  Survey. 
Water-quality  data  for  61  ground-water  and  86 
surface-water  sites  indicate  elevated  iron  and  man- 
ganese concentrations  are  present  throughout  the 
basin.  A  bibliography  of  available  hydrologic  re- 
ports on  the  area  and  selected  pertinent  hydrologic 
reports  from  other  coal-producing  areas  is  present. 
(USGS) 
W86-03103 


TRAVELITME  AND  DISPERSION  IN  THE  PO- 
TOMAC RTVER,  CUMBERLAND,  MARYLAND, 
TO  WASHINGTON,  D.C., 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03123 


ATMOSPHERIC  DEPOSITION  OF  SELECTED 
CHEMICALS  AND  THEffi  EFFECT  ON  NON- 
POINT-SOURCE  POLLUTION  IN  THE  TWIN 
CnTES  METROPOLITAN  AREA,  MINNESO- 
TA 

Geological    Survey,    St.    Paul,    MN.    Water   Re- 
sources Div. 
R.  G.  Brown. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4195,  1984.  24  p,  10  fig,  3  tab,  21 
ref. 


Descriptors:  'Fallout,  Runoff,  'Water  quality, 
'Nonpoint  pollution  sources,  'Acid  rain,  'Twin 
Cities  metropolitan  area,  'Minnesota. 

Atmospheric  inputs  and  runoff  concentrations  of 
total  Kjeldahl  nitrogen,  dissolved  nitrite-plus-ni- 
trate nitrogen,  total  phosphorus,  total  sulfate  (only 
for  atmospheric  input),  total  chloride,  and  total 
lead  were  studied  from  April  1  to  October  31, 
1980,  in  one  rural  and  three  urban  watersheds  in 
the  Twin  Cities  metropolitan  area,  Minnesota.  Sea- 
sonal patterns  of  wetfall  and  dryfall  generally  were 
similar  for  all  constituents  except  chloride  in  both 
rural  and  urban  watersheds.  Similarity  between 
constituents  and  between  rural  and  urban  water- 
sheds suggested  that  regional  air  masses  transport- 
ed from  the  Gulf  of  Mexico  by  frontal  storm 
movements  influence  seasonal  patterns  of  atmos- 
pheric input  in  the  metropolitan  area.  Local  influ- 
ences such  as  industrial,  agricultural,  and  vehicular 
air  pollutants  were  found  to  influence  the  magni- 
tude or  rate  of  atmospheric  input  rather  than  the 
seasonal  pattern.  Chloride  was  primarily  influ- 
enced by  northwest  frontal  storms  laden  with 
coastal  chloride.  Local  influences  such  as  dust 
from  road  de-icing  salt  are  thought  to  have  caused 
an  increase  in  atmospheric  chloride  during  June. 
The  atmospheric  contribution  to  nonpoint-source- 
runoff  pollution  of  nitrogen,  in  the  form  of  nitrite- 
plus-nitrate,  and  lead  was  extremely  high,  consti- 
tuting as  much  as  84  percent  of  the  runoff  load.  In 
contrast,  phosphorus  and  chloride  inputs  were  low, 
averaging  6  percent  of  the  total  runoff  load. 
(USGS) 
W86-03125 


TOXIC  SUBSTANCES  IN  SURFACE  WATERS 
OF  THE  B.  EVERETT  JORDAN  LAKE  WATER- 
SHED. 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 

Water  Quality  Section  Report  No  85-02,  March 
1985.  1 13  p,  32  fig,  22  tab,  36  ref. 

Descriptors:  Watershed  management,  'Urban 
runoff,  Drinking  water,  'Toxicants,  Water  re- 
sources planning,  Organic  compounds,  Heavy 
metals,  'Toxic  wastes,  'Water  pollution  sources, 
'North  Carolina,  Piedmont  reservoir. 

A  comprehensive  review  was  made  of  possible 
sources  of  toxicants  in  the  watershed  (1628  sq.  mi) 
of  a  newly  formed  reservoir  (14,300  acre)  in  North 
Carolina  in  order  to  help  state  officials  decide 
whether  it  was  a  suitable  drinking  water  source. 
Point  and  nonpoint  sources  were  analyzed  includ- 
ing agriculture,  urban  areas,  abandoned  mines, 
landfills  and  industrial  and  municipal  wastewater 
treatment  plants.  Point  and  nonpoint  heavy  metal 
sources  were  compared.  Basin  water  quality  was 
also  assessed.  In  general,  watershed  rivers  and 
streams  showed  reduced  metal  levels  since  1980 
reflecting  improved  WWTP's  in  the  basins.  Efflu- 
ent toxicity  was  uncommon.  Urban  runoff  contrib- 
utes more  metals  than  point  sources.  A  large  por- 
tion of  this  appears  to  be  controllable  with  deten- 
tion basins.  Organic  chemical  analyses  of  the  lake 
water  did  not  detect  any  contaminants.  Detailed 
recommendations  for  improved  government  moni- 
toring of  effluents,  stream  water  quality  and  aquat- 
ic communities  (macrobenthos)  were  made.  Letters 
were  sent  to  dischargers  to  collect  full  disclosure 
of  information  on  toxicants.  In  summary,  available 
water  quality  data  did  not  identify  any  toxicants  in 
the  lake  which  would  limit  its  use  as  a  water 
supply.  However,  uncertainty  still  remains  with 
respect  to  toxicants  since  the  lake  lies  within  a 
developed  watershed.  This  report  is  the  first  in  a 
series  of  comprehensive  reviews  of  existing  surface 
drinking  water  sources  to  more  accurately  focus 
state  efforts  to  protect  these  water  supplies. 
W86-03132 


COASTAL  DEVELOPMENT  AND  SHELLFISH 
WATERS, 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 

Water  Quality  Section  Report  No.  85-05,  April 
1985.  38  p,  13  tab,  55  ref. 


Descriptors:  Coasts,  Urban  runoff,  Microorga- 
nisms, Shellfish,  Septic  tanks,  'Water  pollution 
sources,  Marinas,  'North  Carolina,  Coastal  devel- 
opment. 

Collected  stormwater  runoff  from  medium  and 
high  density  development  in  North  Carolina  con- 
tains indicator  bacteria  and  pathogens,  as  well  as  a 
number  of  toxic  pollutants.  Several  studies  have 
demonstrated  that  is  this  runoff  is  collected  and 
discharged  into  estuarine  waters,  standards  for 
shellfish  waters  will  be  violated.  New  development 
practices  are  necessary  in  areas  adjacent  to  estua- 
rine waters  if  these  waters  are  to  remain  open  for 
shellfishing.  Available  information  indicates  that 
the  construction  and  operation  of  marinas  can  ad- 
versely affect  water  quality.  Data  collected  by  the 
Division  of  Health  Services  (Shellfish  Sanitation 
Branch)  demonstrate  that  large  marinas  contribute 
to  the  loss  of  the  best  intended  use  of  SA  waters- 
shellfish  harvesting.  Unless  siting  and  operational 
practices  now  in  effect  are  modified,  continued 
pollution  of  coastal  waters  can  be  expected.  While 
guidelines  for  marina  operation  which  have  the 
potential  to  reduce  water  quality  impacts  can  be 
included  as  conditions  in  permits,  field  studies  doc- 
umenting the  effectiveness  of  these  restrictions  are 
lacking.  Water  quality  problems  associated  with 
on-site  sewage  systems  result  from  systems  located 
on  poor  sites  or  from  systems  where  there  is  inad- 
equate separation  between  drain  fields  and  the 
ground  water  table.  Viruses  and  bacteria  are  not 
readily  adsorbed  in  sandy  coastal  soils,  and  there- 
fore use  of  on-site  sewage  systems  under  these 
conditions  in  proximity  to  SA  waters  may  not 
adequately  protect  shellfish  resources.  Manage- 
ment options  are  discussed. 
W86-03133 


TEMPORAL  TRENDS  IN  THE  ACIDITY  OF 

PRECIPITATION  AND  SURFACE  WATERS  IN 

NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

N.  E.  Peters,  R.  A.  Schroeder,  and  D.  E. 

Troutman. 

Available  from  Distr.  Br.,  USGS,  604  So.  Pickett 

St.,  Alexandria,  VA  22304.  USGS  Water-Supply 

Paper  2188,    1981.   39  p,    12   fig,   9   tab,   50  ref. 

Descriptors:  'Acid  streams,  'Acid  rain,  'Chemis- 
try of  precipitation,  'Hydrogen  ion  concentration, 
Statistical  methods,  Water  chemistry,  Water  pollu- 
tion sources,  'Acid  precipitation,  'New  York, 
'Temporal  trends. 

Statistical  analysis  of  monthly  bulk-precipitation 
data  from  a  nine-station  monitoring  network  indi- 
cate little  change  in  pH  from  1965-1978  within 
New  York  as  a  whole  but  suggests  a  decrease  in 
the  western  part  by  approximately  0.2  pH  units 
and  a  comparable  increase  in  the  eastern  part 
(equivalent  to  an  average  annual  hydrogen-ion 
change  of  0.2  microequivalents  per  liter).  An  aver- 
age annual  increase  in  precipitation  quantity  since 
1965  has  resulted  in  an  increased  acid  load  in  the 
western  and  central  parts  of  the  state.  During  the 
same  period,  sulfate  concentration  decreased  an 
average  of  1-4  percent  annually  and  no  trend  was 
detected  for  nitrate.  Calculated  trends  in  hydrogen 
ion  do  not  correlate  with  trends  in  sulfate  and 
nitrate.  Neutralization,  possibly  by  particles  from 
dry  deposition  in  the  bulk  samples,  has  produced 
an  increase  of  about  0.3  pH  units  in  nonurban  areas 
and  0.7  pH  units  in  urban  areas  over  wetfall  con- 
centrations in  reported  other  studies.  Sulfate  con- 
centrations in  streams  throughout  the  state  de- 
creased an  average  of  1  to  4  percent  per  year, 
which  is  comparable  to  the  decrease  noted  in  pre- 
cipitation. In  most  areas  of  the  state,  chemical 
contributions  from  urbanization  and  farming,  as 
well  as  the  neuralizing  effect  of  carbonate  soils, 
conceal  whatever  effects  acid  precipitation  may 
have  on  pH  of  streams.  (USGS) 
W86-03135 


EFFECTS  ON  WATER  QUALITY  OF  COAL 
MINING  IN  THE  BASIN  OF  THE  NORTH 
FORK  KENTUCKY  RTVER,  EASTERN  KEN- 
TUCKY, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

Geological   Survey,   Louisville,    KY.   Water   Re- 
sources Div. 
K.  L.  Dyer. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  81-215,  1983.  94  p,  6  fig,  9  tab,  93 
ref. 

Descriptors:  Coal  mines,  Strip  mines,  'Mine  drain- 
age, 'Strip  mine  wastes,  'Mine  acid,  Acid  streams, 
Water  pollution  sources,  Neutralization,  Pyrite, 
Acid  rain,  'Sediment  yield,  'Kentucky. 

A  study  of  the  effects  on  water  quality  of  coal 
mining  in  the  basin  of  the  North  Fork  Kentucky 
River  shows  increases  in  the  mean  annual  total 
dissolved  solids  concentrations  from  about  8  to  50 
milligrams  per  liter.  It  shows  that  the  Hazard 
Number  9  coal  seam  produces  the  largest  quanti- 
ties of  acid  and  sulfate.  The  study  also  shows  that 
most  of  the  acid  mine  drainage  is  neutralized  by 
carbonate  minerals  or  is  replaced  by  exchangeable 
bases  from  the  aquifer  materials  before  it  reaches 
the  streams.  The  generation  of  sediment  is  prob- 
ably the  most  damaging  effect  of  strip  mining  on 
water  quality  in  the  basin.  (USGS) 
W86-03136 


DISTRIBUTION  AND  OCCURRENCE  OF 
TOTAL  COLIFORM  BACTERIA  IN  FLORIDAN 
AQUIFER  WELLS,  WESTERN  LAKE  COUNTY, 
FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
G.  F.  Taylor. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  84-4130,  1984.  28  p,  7  fig,  7  tab,  3 
ref. 

Descriptors:  'Total  coliform  bacteria,  'Floridan 
aquifer,  Groundwater,  Aquifer,  'Florida,  Western 
Lake  County,  Water  quality,  Water  pollution 
sources. 

Total  coliform  bacteria  data  for  Floridan  aquifer 
wells  in  western  Lake  County,  central  Florida,  are 
presented.  Included  are  data  collected  from  1966 
to  1979  by  the  Florida  Department  of  Environ- 
mental Regulation  for  98  public-supply  wells,  and 
data  collected  during  1982  by  the  U.S.  Geological 
Survey  for  29  wells.  The  data  for  the  98  public 
supplies  indicate  that  85  percent  have  a  record  of 
total  coliform  occurrence  in  the  raw  water.  Data 
from  the  29  wells  sampled  by  the  Geological 
Survey  indicate  that  55  percent  have  a  record  total 
coliform  occurrence.  Further  comparison  of  the 
two  data  sets  indicates  that  the  Geological  Survey 
data  generally  indicate  a  lower  percentage  of  sites 
with  coliform  occurrence  and,  in  some  cases,  a 
different  pattern  of  occurrence  than  did  the  De- 
partment of  Environmental  Regulation  data. 
(USGS) 
W86-03145 


CHEMICAL  AND  BIOLOGICAL  QUALITY  OF 
STREAMS    AT   THE    INDIANA    DUNES    NA- 
TIONAL LAKESHORE,  INDIANA,  1978-80, 
Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 
M.  A.  Hardy. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4208,  1984.  95  p,  27  fig,  18  tab,  39 
ref. 

Descriptors:  Bacteria,  Chlorinated  hydrocarbons, 
Coliforms,  DDD,  DDE,  DDT,  Great  Lake 
Region,  'Indiana,  Invertebrates,  Land  use,  Ma- 
croinvertebrates,  'National  Lakeshores,  Nutrients, 
Polychlorinated  biphenyls,  Sewers,  Streams, 
Wastewater,  'Water  chemistry,  Water  quality, 
Wetlands,  Indiana  Dunes  National  Lakeshore,  Per- 
iphyton. 

Discharge  from  storm  sewers  and  runoff  from 
roads  contributed  lead,  zinc,  and  chlorinated  hy- 
drocarbons (chlordane,  DDT,  DDD,  DDE,  and 
PCB's)  to  all  streams  except  Derby  ditch.  In  addi- 
tion, the  Little  Calumet  River  received  ammonia 
from  industrial  discharges,  and  organic  materials, 


nitrogen,  phosphorus,  and  fecal  coliform  from 
wastewater-treatment  plant  and  sewer  discharges. 
As  a  result,  water  at  some  sites  in  the  lower 
reaches  of  the  Little  Camulet  River  contained  dis- 
solved ammonium  nitrogen  concentrations  exceed- 
ing 0.10  mg/L  (milligrams  per  liter),  dissolved- 
oxygen  concentrations  less  than  3.0  mg/L  and 
fecal  coliform  populations  exceeding  2,000  colo- 
nies per  100  milliliters.  Seepage  from  two  landfills 
may  have  caused  the  concentration  of  dissolved 
solids  in  the  west  Grand  Calumet  River  lagoon  to 
exceed  that  in  the  east  lagoon.  Ammonium  concen- 
trations in  the  west  lagoon  ranged  from  13  to  16 
mg/L  as  nitrogen.  Pesticides  used  in  agricultural 
areas  were  the  major  source  of  DDT,  DDD, 
DDE,  and  dieldrin  on  streambed  materials.  Runoff 
from  residential  areas  was  a  major  source  of  ni- 
trate, organic  materials,  and  chlordane  in  Derby 
ditch  and  Dunes  Creek.  Wetland  drainage  contrib- 
uted significant  amounts  of  organic  materials  to 
streams  and,  at  times,  increased  concentrations  of 
dissolved  sulfate  and  iron.  Dissolved  iron  concen- 
trations correlated  with  dissolved-organic-carbon 
concentrations  in  yellow-brown  water  of  Kintzele 
ditch  and  Derby  ditch.  (USGS) 
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PROCESSES  OF  ATMOSPHERIC  DEPOSI- 
TION OF  METALS  AND  ACIDS  TO  FORESTS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

S.  E.  Lindberg,  R.  R.  Turner,  and  G.  M.  Lovett. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-0 17442, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
1982.  13  p,  1  fig,  3  tab,  21  ref.  RP1907-1. 

Descriptors:  'Acid  rain,  'Metals,  'Forest  water- 
sheds, 'Air  pollution,  'Path  of  pollutants,  Acids, 
Hydrogen  ion  concentration,  Cations,  Lead,  Cad- 
mium, Manganese,  Zinc,  Forests,  Rain,  Leaves, 
Absorption,  Fate  of  pollutants. 

This  study  attempted  to  quantify  the  atmospheric 
deposition  of  the  water-leachable  fractions  of  trace 
metals  to  upper  canopy  foliage,  determine  the 
major  mechanisms  of  deposition,  and  assess  the 
interactions  between  deposited  metals  and  acid  rain 
for  several  forested  areas  of  the  Walker  Branch, 
Camp  Branch,  Coweeta,  and  Cross  Creek  Water- 
sheds. Atmospheric  sources  contributed  signifi- 
cantly to  the  annual  flux  of  metals  and  acids  to  the 
forest  floor  in  Walker  Branch  Watershed,  Tennes- 
see; deposition  supplied  14%  Mn,  approximately 
40%  Cd  and  Zn,  and  approximately  99%  Pb  to  this 
flux.  The  measured  water  solubility  of  these  metals 
in  suspended  and  deposited  particles  showed  that 
they  may  be  readily  dissolved  following  deposi- 
tion; however,  only  Pb  appeared  to  be  absorbed 
directly  at  the  leaf  surface.  Dry  deposition  consti- 
tuted a  major  fraction  of  the  total  annual  atmos- 
pheric input  of  Cd  and  Zn  (approximately  20%), 
Pb,  (approximately  55%),  and  Mn  (approximately 
90%).  In  southern  forests,  interactions  between  dry 
deposition  and  acid  rain  can  result  in  concentra- 
tions of  metals  and  hydrogen  ions  on  leaves  consid- 
erably higher  than  those  in  rain  alone.  In  the 
subalpine  forests  of  New  England,  cloud  deposi- 
tion can  also  contribute  to  increased  ion  concentra- 
tions on  leaves.  (Geiger-PTT) 
W86-03236 


NEW  INSTRUMENTATION  FOR  AIRBORNE 
ACID-RAIN  RESEARCH, 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 
For  primary  bibliographic  entry  see  Field  7B. 
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PRESENCE  OF  PATHOGENIC  MICROORGA- 
NISMS IN  POWER  PLANT  COOLING 
WATERS:  REPORT  FOR  OCTOBER  1,  1979,  TO 
SEPTEMBER  30, 1981, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
R.  L.  Tyndall. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  NUREG/CR- 
2980,  Price  codes:  A02  in  paper  copy,  A01  in 
microfiche.    Publication    No.    2060,    ORNL/TM- 


8523,  September  1982.  26  p,  13  tab,  30  ref. 

Descriptors:  'Cooling  water,  'Pathogens,  'Powei 
plants,  Electric  power  plants,  Bacteria,  Bacteria 
analysis,  Water  analysis,  Pathogenic  bacteria. 

Cooling  waters  of  eleven  nuclear  power  plants  anc 
associated  control  source  waters  were  studied  foi 
the  presence  of  Legionnaires'  Disease  Bacteriun 
(LDB)  and  thermophilic  free-living  amoebae.  Con 
centrations  of  LDB  were  determined  microscopi 
cally  by  fluorescent  antibody  analysis,  and  infec- 
tious LDB  was  demonstrated  by  guinea  pig  inocu- 
lation. Presence  of  pathogenic  Naegleria  was  dem 
onstrated  by  mouse  inoculations.  In  general,  tht 
artificially  heated  waters  showed  only  a  slight  in- 
crease (i.e.,  <  or  =  10-fold)  in  concentrations  ot 
LDB  relative  to  source  water.  In  a  few  cases, 
source  waters  had  higher  levels  than  heated 
waters.  Infectious  LDB  was  found  in  seven  of 
eleven  test  waters  and  five  of  eleven  source  waters 
A  new  species  of  Legionella  was  isolated  from  ont 
of  the  test  sites.  Concentrations  of  LDB  in  source 
and  test  water  correlated  with  the  concentration  ot 
nitrite,  sulfate,  and  total  organic  carbon.  While  al 
but  one  test  site  was  positive  for  thermophilic  free- 
living  amoebae,  only  two  test  sites  were  positive 
for  pathogenic  Naegleria  fowleri.  Pathogenic 
Naegleria  were  not  found  in  control  source  waters. 
Laboratory  studies  demonstrate  that  both  Acantha- 
moeba  and  Naegleria  species  could  support  the 
growth  of  various  Legionella  species.  (Author) 
W86-03243 


ACIDITY,  NUTRIENTS,  AND  MINERALS  IN 
ATMOSPHERIC  PRECIPITATION  OVER 
FLORIDA:  DEPOSITION  PATTERNS,  MECH- 
ANISMS, AND  ECOLOGICAL  EFFECTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

P.  L.  Brezonik,  C.  D.  Hendry,  E.  S.  Edgerton 

L.  Schulze,  and  T.  L.  Crisman. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB83-165837, 

Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 

EPA-600/3-83-004,  February  1983.  165  p,  48  fig, 

30  tab,  141  ref,  2  append. 
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Descriptors:  'Acidity,  'Nutrients,  'Minerals,  'Pre- 
cipitation, 'Ecological  effects,  Fate  of  pollutants. 
Nitrogen,  Phosphorus,  Hydrogen  ion  concentra- 
tion, Chlorophyll,  Sulfur  compounds,  Nitrogen 
compounds,  Acid  rain,  Deposition,  Zooplankton, 
Benthos,  Invertebrates,  Phytoplankton. 

Nitrogen  deposition  via  bulk  precipitation  aver- 
aged 0.77  g/sq  m-yr  at  21  sampling  sites  within 
Florida  during  the  period  May  1978- April  1979. 
Comparable  values  for  total  P  are  17-111  and  50 
mg  P/sq  m-yr.  Nutrient  concentrations  were 
higher  in  summer  than  in  winter.  Wet-only  input 
accounted  for  most  of  the  deposition  of  NH4  and 
N03  but  dryfall  was  more  important  for  organic  N 
and  TP.  Statewide  deposition  of  N  and  P  was 
below  the  loadings  associated  with  eutrophication, 
but  loadings  exceeded  mesotrphic  criteria  at  a  few 
agricultural  sites.  The  acidity  of  Florida  rainfall 
has  increased  markedly  in  the  past  25  yr;  annual 
average  pH  <  4.7  now  occurs  over  the  northern 
two-thirds  of  the  state.  Summer  rain  is  about  0.2- 
0.3  pH  units  lower  than  winter  rain;  excess  sulfate 
levels  are  higher  at  most  sites  during  summer. 
H2S04  accounts  for  about  70%  of  the  acidity,  and 
HN03  accounts  for  the  remainder.  Local  emissions' 
of  S02  seem  to  control  the  acidity  of  Florida 
rainfall.  The  pH  in  softwater  lakes;  the  major  trend 
in  phytoplankton  was  a  replacement  of  bluegreen 
algae  by  green  algae  in  acidic  lakes.  Slight  trends 
were  noted  in  zooplankton  and  benthic  inverte- 
brate populations  along  a  pH  gradient,  but  results 
indicate  that  acidic  conditions  as  low  as  pH  4.6  do 
not  have  major  impacts  on  community  structure  in 
Florida  lakes.  (Author) 
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ACID  PRECIPITATION:  A  CRITIQUE  OF 
PRESENT  KNOWLEDGE  AND  PROPOSED 
ACTION, 

Virginia  Center  for  Coal  and  Energy  Research, 
Blacksburg. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


R.  Hibbard. 

■ailable  from  the  National  Technical  Information 
rvice,  Springfield,  VA  22161  as  DE83-900303, 
ce  codes:  A03  in  paper  copy,  A01  in  microfiche. 
le  1,  1982.  33  p,  10  fig,  5  tab,  69  ref. 

scriptors:  *Acid  rain,  *Sulfur,  'Nitrogen, 
'ater  pollution  prevention,  "Cost-benefit  analy- 
•Air  pollution,  Sulfur  compounds,  Nitrogen 
npounds,  Cost  analysis,  Nonpoint  pollution 
irces,  Fate  of  pollutants,  Water  pollution  effects, 
ological  effects,  Environmental  effects,  Coal 
iification,  Legislation. 

id  precipitation  is  damaging  to  the  ecology  and 
present  in  many  areas.  Possible  sources  of  acid 
scipitation  have  been  identified,  but  their  specific 
es  in  the  production  of  acid  rain  have  not  yet 
:n  clarified.  There  are  many  natural  sources  of 
and  S  that  may  contribute  to  the  formation  of 
d  precipitation.  Research  is  needed  to  determine 
s  mechanism  of  acid  transformation,  transport 
i  disposition  so  that  the  role  of  various  sources 
j  be  evaluated  and  the  most  cost-effective 
inter  measures  can  be  chosen.  The  effects  of 
ual  acid  precipitation  on  forests,  vegetation, 
i,  lakes  and  ecology  are  not  as  bad  as  originally 
night.  The  acidification  does  not  seem  to  be 
wging  very  rapidly.  Current  legislation,  focused 

sulfur  dioxide  emission  from  coal  burning  utili- 
s,  will  cost  $2  to  $6  billion/yr  and  will  be  paid 
1  primarily  by  utility  customers  in  10  states.  The 
lefits  of  this  legislation  are  not  certain.  Experi- 
xs  in  The  Netherlands  and  Japan  have  shown 
it  controlling  the  sulfur  dioxide  emissions  did 
t  reduce  the  amount  of  acid  precipitation.  It  is 
;hly  probable  that  local  sources  are  a  significant 
lse  of  acid  precipitation,  and  these  sources  are 
t  addressed  by  the  legislation.  Further  legislation 
led  only  at  coal  burning  and  distant  sources  will 

expensive  and  probably  ineffective.  Research 
iiilts  that  identify  the  major  sources  of  acid  pre- 
station will  allow  the  implementation  of  effec- 
e  preventive  remedies  and  the  lowering  of  pollu- 
n  control  costs.  (Geiger-PTT) 
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^SATURATED  FLOW  MODELING  OF  A  RE- 
)RTED  OIL  SHALE  PILE, 

ttelle  Pacific  Northwest  Labs.,  Richland,  WA. 
W.  Bond,  M.  D.  Freshley,  and  G.  W.  Gee. 
mailable  from  the  National  Technical  Information 
rvice,  Springfield,  VA  22161  as  DE83-002632, 
ice  codes:  A05  in  paper  copy,  A01  in  microfiche. 
JL-4284,  UC-91,  October  1982.  81  p,  34  fig,  4 
>,  21  ref,  5  append.  DE-AC06-76RLO  1830. 

scriptors:  'Oil  shales,  *Oil  recovery,  *Path  of 
Uutants,  "Unsaturated  flow,  "Hydraulic  models, 
■oundwater  movement,  Groundwater  pollution, 
rmeability  coefficient,  Hydraulic  properties, 
ite  of  pollutants,  Simulation  analysis,  Models, 
:tention  time. 

ent  shales,  generated  during  the  recovery  of 
ide  oil  from  oil  shale,  contain  soluble  salts  and 
tier  constituents  that  may  exceed  permissible 
/els  if  they  enter  local  surface  and  groundwater 
stems.  This  study  demonstrates  the  use  of  the 
^SATID  model  for  assessing  the  potential  threat 
the  environment  by  simulating  water  movement 
rough  spent  shale  piles.  Infiltration,  redistribu- 
m,  and  drainage  in  a  spent  shale  pile  were  simu- 
ed  with  the  UNSAT1D  model  for  two  test 
ses:  an  existing  35  m  pile,  and  a  transient  pile 
owing  at  a  rate  of  10  m/yr  for  5  yr.  The  first  test 
se  simulated  three  different  layering  scenarios 
ith  each  one  being  run  for  1  yr.  The  second  test 
se  simulated  two  different  initial  moisture  con- 
nts  in  the  pile  with  each  simulation  being  run  for 
i  yr.  Grand  Junction  and  Rifle,  Colorado  clima- 
logical  data  were  used  to  provide  precipitation 
id  potential  evapotranspiration  for  a  wet  and  dry 
ar.  Hydraulic  properties  on  Paraho  process  spent 
ale,  soil  and  clay  were  used  as  model  input  to 
scribe  water  retention  and  hydraulic  conductivi- 
.  Results  demonstrated  that  the  UNSAT1D 
odel  can  adequately  simulate  flow  in  a  spent 
ale  pile  for  a  variety  of  initial  and  boundary 
mditions,  hydraulic  properties,  and  pile  configu- 
tions.  These  results  provided  a  preliminary  sensi- 
Aty  analysis  in  which  it  was  shown  that  the 


material   hydraulic   properties,   material   layering, 
and  initial  moisture  content  are  the  principal  pa- 
rameters influencing  drainage  from  the  base  of  a 
pile.  (Geiger-PTT) 
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SELECTED  HYDROLOGIC  AND  GEOCHEMI- 
CAL  ISSUES  IN  SITE  CHARACTERIZATION 
FOR  NUCLEAR  WASTE  DISPOSAL:  FLOOD 
BASALTS  AT  THE  HANFORD  RESERVATION, 

California   Univ.,    Berkeley.    Lawrence   Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  5E. 
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MATHEMATICAL  SIMULATION  OF  SEDI- 
MENT AND  RADIONUCLIDE  TRANSPORT  IN 
ESTUARIES, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Y.  Onishi,  and  D.  S.  Trent. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  NUREG/CR- 
2423,  Price  codes:  A04  in  paper  copy,  A01  in 
microfiche.  NUREG/CR-2423,  PNL-4109,  No- 
vember 1981.  62  p,  41  fig,  5  tab,  14  ref. 

Descriptors:  "Mathematical  models,  "Sediment 
transport,  "Radioactive  wastes,  "Estuaries,  "Fate 
of  pollutants,  Models,  Model  studies,  Nuclear  pow- 
erplants,  Fluvial  sediments,  Finite  element  method, 
Mathematical  studies,  Simulation  analsis,  Cesium, 
Heavy  metals,  Salinity. 

The  finite  element  model  FLESCOT  (Flow, 
Energy,  Salinity,  Sediment  and  Contaminant 
Transport  Model)  was  synthesized  to  simulate  radi- 
onuclide transport  in  estuaries  and  to  obtain  accu- 
rate radionuclide  distributions  which  are  affected 
by  time  variance,  three-dimensional  flow,  tempera- 
ture, salinity,  and  sediments.  FLESCOT  simulates 
sediment  and  a  sediment-sorbed  radionuclide  for 
the  total  of  three  sediment-size  fractions  (or  sedi- 
ment types)  of  both  cohesive  and  noncohesive 
sediments.  It  also  calculates  changes  of  estuarine 
bed  conditions,  and  three-dimensional  distributions 
of  three  bed  sediment  sizes  and  sediment-sorbed 
radionuclides  within  the  bed.  The  model  also  simu- 
lates transport  of  heavy  metals,  pesticides,  or  toxic 
chemicals.  FLESCOT  can  use  large  aspect  ratios 
of  computational  cells  needed  in  handling  long 
estuarine  study  areas.  The  model  was  applied  to 
the  Hudson  River  estuary  between  Chelsea  and  the 
mouth  of  the  river  for  four  cases  to  predict  radio- 
nuclide transport  through  simulation  of  tidally  in- 
fluenced three-dimensional  flow,  salinity,  sediment 
and  radionuclide  (Csl37)  movements  with  their 
interactions.  Considering  the  complexity  of  estua- 
rine flow-transport  processes,  the  lack  of  detailed 
radionuclide  release  rates  from  the  Indian  Point 
Nuclear  Powerplant  to  the  Hudson  River,  and  the 
small  number  of  adjustable  model  parameters, 
agreement  between  predicted  results  and  measured 
data  was  reasonable.  Further  testing  of  FLESCOT 
and  coupling  with  one-dimensional  transport 
models  is  recommended.  (Geiger-PTT) 
W86-03284 


SIMULATION  OF  GROUNDWATER  FLOW 
AND  CONTAMINANT  TRANSPORT  USING 
THE  DETERMINISTIC-PROBABILISTIC  CON- 
TAMINANT TRANSPORT  (DPCD  MODEL, 

CGS,  Inc.,  Urbana,  IL. 

E.  D.  McKay,  T.  M.  Johnson,  and  M.  T.  Reade. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  NUREG/CR- 
2904,  Price  codes:  A03  in  paper  copy,  A01  in 
microfiche.  CGS/8115C029,  April  1982.  SAND 
82-7077.  49  p,  15  fig,  13  tab,  11  ref,  2  append.  68- 
2130. 

Descriptors:  "Groundwater  movement,  "Path  of 
pollutants,  "Fate  of  pollutants,  "Simulation  analy- 
sis, "Computer  models,  "Probabilistic  process, 
Mathematical  models,  Computer  programs,  Model 
studies,  Stochastic  process,  Mathematical  studies, 
Ion  exchange,  Water  pollution  sources. 

Ten  example  problems  are  presented  that  illustrate 
the  use  and  specific  features  of  the  deterministic- 
probabilistic  contaminant  transport  (DPCT)  com- 


puter program.  DPCT  provides  solutions  to  the 
mass  balance  equation,  known  as  the  dispersion- 
convection  equation,  which  represents  mathemati- 
cally the  physiochemical  and  nuclear  processes 
that  are  involved  in  the  subsurface  groundwater 
transport  of  a  contaminant.  Because  DPCT  has  a 
stochastic  component  for  the  treatment  of  disper- 
sion, it  is  inherently  stable  and  free  of  the  numeri- 
cal dispersion  that  can  occur  with  most  other 
codes.  The  ten  examples  presented  include  input/ 
output  data  and  explanations  of  both  code  utiliza- 
tion and  significance  to  transport  characteristics. 
The  ten  examples  cover  the  following  conditions: 
two-dimensional  transport  by  advective  ground- 
water flow;  dispersion  with  low  dispersivity 
values;  dispersion  with  higher  dispersivity  values; 
dispersion  with  high  dispersivity  ratio;  ion  ex- 
change with  low  selectivity  coefficient;  ion  ex- 
change with  higher  selectivity  coefficient;  radioac- 
tive decay  of  contaminants;  multiple  contaminant 
source  locations  with  different  release  characteris- 
tic; two-dimensional  transport  in  a  system  of  multi- 
ple geologic  units  with  different  hydraulic  proper- 
ties; and  combined  constant  head  and  no-flow 
boundary.  (Geiger-PTT) 
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TRANSPORT,  FATE  AND  EFFECTS  OF 
ENERGY-RELATED  POLLUTANTS:  EVALUA- 
TION OF  SURFACE  AND  GROUNDWATERS, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 
Energy  and  Environment. 
G.  R.  Hendrey,  H.  C.  Thode,  and  N.  Gmur. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82016610, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Second  progress  report,  September,  1981.  BNL- 
51473,  Vol  1.  114  p.  19  fig,  17  tab,  2  app,  18  ref. 
DE-AC02-76CH00016. 

Descriptors:  "Water  quality,  "Acidic  water,  Fresh- 
water, Alkalinity,  Conductivity,  Hydrogen  ion 
concentrations,  Pollutants,  Water  pollution 
sources,  Water  pollution  effects,  Path  of  pollutants. 

Sensitivity  of  U.S.  streams  to  acidification  was 
studied  by  collecting  data  on  alkalinity  and  alkalin- 
ity trends.  The  paper  contains  data  in  (a)  an  appen- 
dix and  (b)  a  long  table.  The  acquisition  of  new 
water  quality  data  for  inclusion  in  the  Acidification 
Chemistry  Information  Database  in  fiscal  year 
1981  is  reported.  Stations  with  3  or  more  values  of 
alkalinity  <  or  =  100  microequivalents/liter  and/ 
or  3  or  more  values  of  pH  <  or  =  5.5  are 
regarded  as  candidates  for  listing  as  sensitive  to 
acidification.  There  are  3,684  stations  meeting  this 
criteria  for  alkalinity,  constituting  9.33%  of  all 
stations  in  ACID.  There  are  2,103  stations  meeting 
the  pH  criterion,  some  of  which  are  included  in  the 
total  for  alkalinity,  and  vice  versa.  The  table  in- 
cludes the  following:  (1)  county  FIPS  codes,  (2) 
station  code  and  abbreviated  name,  (3)  latitude,  (4) 
longitude,  (5)  total  observations  at  each  station,  (6) 
number  of  alkalinity  values  <  or  =  100  meq/liter, 

(7)  average  of  alkalinity  values  <  or  =  meq/liter, 

(8)  number  of  pH  observations  <  or  =  pH  5.5,  (9) 
average  of  H+  concentrations  below  pH  5.5,  reex- 
pressed  as  pH,  (10)  number  of  conductivity  values 
associated  with  the  above  pH  and/or  alkalinity 
measurements,  and  (11)  average  of  these  conduc- 
tivity values. 

W86-03306 


EFFECTS  OF  WEATHER  SYSTEMS,  CUR- 
RENTS, AND  COASTAL  PROCESSES  ON 
MAJOR  OIL  SPILLS  AT  SEA, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stud- 
ies Inst. 
S.  P.  Murray. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  ADA- 120221, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No  343.  In:  Pollutant  Transfer 
and  Transport  in  the  Sea,  Vol  II,  CRC  Press,  Boca 
Raton,  FL,  1982.  Edited  by  Gunnar  Kullenberg. 
pp  169-227,  35  fig,  2  tab,  82  ref.  NR  388-002. 
N00014-75-C-0192. 

Descriptors:  "Oil  spills,  "Fate  of  pollutants, 
"Coastal  waters,  "Path  of  pollutants,  "Oil  slicks, 
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Weather,  'Oil  pollution,  'Water  currents,  Ocean 
waves.  Environmental  effects,  Water  pollution  ef- 
fects, Microbial  degradation,  Models,  Model  stud- 
ies, Evaporation,  Emulsions,  Turbulence,  Surface 
tension,  Sedimentation. 

The  effects  of  weather  systems  on  the  movement 
and  dispersal  of  oil  slicks  on  the  ocean's  surface  are 
considered.  Currents  driven  by  wind  systems  are 
affected  by  the  rotation  of  the  earth,  which  causes 
them  to  veer  to  the  right  of  the  wind  in  the 
northern  hemisphere  and  to  the  left  of  the  wind  in 
the  southern  hemisphere.  Evidence  is  accumulat- 
ing that  energy  is  being  transferred  from  surface 
waves  directly  into  moving  oil  slicks,  imparting  to 
them  a  speed  slightly  greater  than  that  of  the  wind- 
driven  current  entraining  the  oil  slick.  Tidal  cur- 
rents play  an  important  role  in  the  near-field  region 
of  an  oil  spill.  Evaporation,  emulsification,  turbu- 
lence, surface  tension  effects,  sedimentation,  and 
microbial  activity  are  active  in  dispersing  or  de- 
grading the  oil  slick.  In  the  Torrey  Canyon  spill 
off  the  west  coast  of  England,  large  scale  winds 
controlled  oil  movement,  while  in  the  Chevron 
Platform  spill  in  the  Gulf  of  Mexico,  rapidly  mi- 
grating high-  and  low-pressure  systems  were  in 
effect.  The  Argo  Merchant  spill  was  largely  con- 
trolled by  oceanic  processes  while  the  Amoco 
Cadiz  was  a  coastal  spill  controlled  by  littoral  and 
esturine  processes.  The  most  effective  models  of 
oil  spill  movement  still  use  empirical  rules.  The 
Gait's  numerical  diagnostic  model  allows  for  com- 
plex coastal  boundaries  and  the  incorporation  of 
barcolinic  pressure  gradients.  The  model  of  Hess 
and  Kerr  solves  the  oil  momentum  equations  di- 
rectly for  the  thickness  of  the  oil  slick  as  well  as 
the  velocity  of  the  oil  in  space  and  time.  Suites  of 
processes  representative  of  certain  areas  consid- 
ered critical  on  the  basis  of  biological,  recreational, 
or  navigational  factors  should  be  modeled. 
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INFLUENCE  OF  HUMIC-ACID  COMPLEXING 
ON  THE  MOBILITY  OF  AMERICIUM  IN  THE 
SOIL  AQUATIC  ENVIRONMENT, 

Washington  State  Univ.,  Pullman.  Dept.  of  Chemi- 
cal Engineering. 

J.  C.  Sneppard,  M.  J.  Campbell,  and  J.  A.  Kittrick. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-013666, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
DOE/EV/73012-2,  March,  1982.  10  p,  1  tab,  4  ref. 

Descriptors:  •Americum,  *Humic  acids,  Soil,  Acti- 
nide,  Environment,  Diffusion  coefficient,  Radioac- 
tive tracers,  'Path  of  pollutants,  Soil  water  move- 
ment. 

Diffusion  data  indicate  the  Am,  Cm  and  Np  mi- 
grate 1.2,  0.8  and  26  cm.  respectively,  in  1000 
years.  Measured  diffusion  coefficients,  corrected 
for  distribution  between  the  aqueous  and  soil 
phases,  tortuosity,  negative  absorption,  and  relative 
fluidity  are  in  reasonable  agreement  with  aqueous 
diffusion  coefficients.  Two  sets  of  experiments 
with  Am241  and  Eul52  tracers  measured  distribu- 
tion ratios  as  a  function  of  the  aqueous  humic  acid 
concentration.  In  the  first  experiments  the  solid 
phase  was  kaolinite  and  in  the  second  series,  distri- 
bution ratios  were  measured  with  Burbank  sandy 
loam.  Both  of  these  experiments  indicated  that 
Am(IH)  and  Eu(III)  form  very  strong  humic  acid 
complexes  with  formation  constants  of  approxi- 
mately 100,000. 
W86-03315 


CHARACTERIZATION        OF        GLENWOOD 
SPRINGS  AND  DOTSERO  SPRINGS  WATERS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  2K. 
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SOURCES,  CHEMISTRY,  FATE  AND  EFFECTS 
OF  AMMONIA  IN  AQUATIC  ENVIRON- 
MENTS, 

EA  Engineering,  Science,  and  Technology,  Inc., 
Sparks,  MD. 

American  Petroleum  Institute,  Washington,  DC, 
1981.  130  p,  4  fig,  21  tab,  115  ref. 


Descriptors:  'Ammonia,  'Aquatic  environment, 
Industrial  wastes.  Municipal  wastes.  Water  quality 
Standards,  Toxicity,  Analytical  techniques,  Fate  of 
pollutants,  Aquatic  fauna,  Aquatic  flora.  Tempera- 
ture effects,  Hydrogen  ion  concentration,  Salinity, 
Dissolved  oxygen,  Sublethal  effects. 

The  relevant  published  and  unpublished  literature 
pertaining  to  the  sources,  chemistry,  fate,  toxicity, 
and  detection  of  ammonia  in  surface  waters  is 
reviewed.  Four  basic  ammonia  analytical  tech- 
niques currently  available  are  compared  in  terms  of 
chemical  interferences,  sensitivity  ranges,  analyti- 
cal precision,  and  ease  of  determination.  The 
chemistry  of  ammonia  in  aquatic  systems  is  re- 
viewed. The  role  of  ammonia  in  the  nitrogen 
cycle;  the  role  of  nitrification  in  ammonia  losses; 
environmental  factors  affecting  nitrification;  the 
significance  of  nitrite  buildup;  assimilation  by 
aquatic  species;  and  other  natural  mechanisms  of 
ammonia  removal  are  all  discussed.  Published  and 
unpublished  data  are  used  to  evaluate  the  relative 
contribution  of  industrial  point  sources  of  ammonia 
to  surface  waters  compared  to  publicly  owned 
treatment  works  (POTWs).  Natural  and  anthropo- 
genic nonpoint  sources  are  also  discussed,  although 
quantitative  assessments  cannot  be  as  definitive  as 
the  industrial  point  sources.  The  acute,  chronic, 
and  sublethal  effects  of  ammonia  on  vertebrate  and 
invertebrate  aquatic  organisms  are  reviewed. 
Chemical  and  biological  factors  that  have  been 
shown  to  influence  the  toxicity  of  un-ionized  am- 
monia are  summarized  including:  temperature,  pH, 
salinity,  dissolved  oxygen  and  carbon  dioxide,  ac- 
climation to  and  recovery  from  sublethal  expo- 
sures, species  and  life-stage  differences,  and  the 
effect  of  chemical  mixtures  containing  ammonia. 
The  existing  regulatory  framework  concerning  the 
discharge  of  ammonia  in  industrial  point-source 
effluents  is  considered  with  emphasis  on  how 
aquatic  toxicity  data  is  used  by  regulatory  agencies 
in  the  derivation  of  water  quality  criteria  and 
standards. 
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HEAVY  METALS  POLLUTION  OF  THE 
UPPER  ARKANSAS  RIVER,  COLORADO,  AND 
ITS  EFFECTS  ON  THE  DISTRIBUTION  OF 
THE  AQUATIC  MACROFAUNA, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
R.  A.  Roline,  and  J.  R.  Boehmke. 
Available  from  Engineering  and  Research  Center, 
Denver,  CO.  Report  No  REC-ERC-81-15,  Sep- 
tember 1981.  71  p,  21  fig,  6  tab,  1  app,  173  ref. 

Descriptors:  'Heavy  metals,  'Water  pollution, 
•Water  pollution  effects,  'Aquatic  life,  'Water 
pollution  sources,  Chemical  analysis,  Water  analy- 
sis, Water  quality,  Mine  drainage,  Environmental 
effects,  Arkansas  River,  Colorado. 

A  limnology  study  was  done  on  a  30  km  section  of 
the  upper  Arkansas  River,  Colorado,  to  determine 
the  effects  of  heavy  metals  pollution  on  the  distri- 
bution of  the  aquatic  macrofauna.  Physical  and 
chemical  water  parameters  were  measured,  aquatic 
macroinvertebrates  were  collected,  and  fish  popu- 
lations at  selected  stations  were  evaluated  to  deter- 
mine density  and  heavy  metal  content  of  tissue. 
Historically,  river  flows  which  dilute  heavy  metal 
concentrations  were  not  as  high  as  those  occurring 
since  transmountain  diversions  began,  so  it  is  possi- 
ble that  heavy  metal  concentrations  in  the  river 
were  greater  in  the  past.  However,  water  quality, 
species  diversity  of  aquatic  macroinvertebrates, 
fish  populations,  and  metal  accumulation  in  fish 
tissue  show  that  heavy  metal  pollution  of  the  upper 
Arkansas  River  near  Leadville,  Colorado,  is  pres- 
ently very  severe.  Conditions  for  aquatic  life  are 
generally  poor  even  though  physical  parameters 
and  major  ion  concentrations  are  adequate  for  the 
survival  of  most  aquatic  organisms.  Heavy-metal- 
laden  inflows  adversely  affect  water  quality  and 
thus  the  aquatic  animal  populations,  while  freshen- 
ing inflows  improve  water  quality  and,  therefore, 
conditions  for  the  aquatic  fauna.  The  major 
sources  of  heavy-metal-laden  inflows  are  the  Lead- 
ville Drainage  Tunnel,  California  Gulch,  and  a 
number  of  intermittent  flows  entering  between 
Lake  Fork  and  Lake  Creek.  Important  freshening 
flows  are  Tennessee  Creek,  Lake  Fork  (containing 


Halfmoon  Creek),  and  Lake  Creek.  It  is  highl 
probable  that  a  substantial  reduction  or  eliminatio 
of  any  of  these  freshening  inflows  will  result  in 
degradation  of  water  quality  and  adversely  affec 
the  aquatic  organisms. 
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ENVIRONMENTAL  PROTECTION:  STAND 
ARDS,  COMPLIANCE  AND  COSTS, 

Ellis  Horwood  Ltd,  Chichester,  England.  1984 
Edited  by  T.  J.  Lack.  Ellis  Horwood  Series:  Wate 
and  Wastewater  Technology.  329  p. 

Descriptors:  'Aquatic  environment,  'Environmen 
tal  protection,  'Water  pollution  control,  'Grea 
Britain,  Europe,  Toxicity,  Water  pollution  effects 
Legal  aspects,  Law  of  the  sea,  Water  law. 

This  book  presents  an  examination  and  critic* 
appraisal  of  the  scientific  basis  and  operations 
approaches  to  pollution  control.  It  provides  ai 
insight  into  the  problems  facing  those  charge* 
with  the  responsibility  of  protecting  the  environ 
ment.  The  focus  of  the  book  is  the  criteria  used  n 
judging  compliance  with  standards,  the  balana 
between  cost  and  health  hazard,  and  the  prioritie 
for  pollution  control  measures  in  Great  Britain 
The  importance  of  toxicological  and  epidemiologi 
cal  studies  is  str.ssed,  and  operational  approaches 
are  illustrated  with  case  studies.  The  major  topic 
covered  are  the  nature  and  associated  risks  o 
water  pollution,  the  assessment  of  the  effects  o 
pollution,  protection  and  control,  operational  as 
pects,  and  environmental  management.  (Halter 
man-PTT) 
W86-03344 


ORIGINS  AND  PATHWAYS  OF  AQUATIC 
POLLUTANTS, 

Department  of  the  Environment,  London  (Ene 

land). 

N.  J.  King,  P.  R.  Hinchcliffe,  and  J.  L.  Vosser. 

IN:  Environmental  Protection:  Standards,  Compli 

ance  and  Costs,  Ellis  Horwood,  Ltd.,  Chichester 

England,  1984.  p  22-32,  5  tab,  3  ref. 

Descriptors:  'Aquatic  environment,  'Toxicity 
•Water  pollution  effects,  'Water  pollution  sources 
Chemical  wastes,  Industrial  wastes,  Runoff,  Agri- 
cultural runoff,  Urban  runoff,  Farm  wastes,  Mint 
wastes,  Oil  pollution. 

A  complete  understanding  of  the  many  facets  o 
the  protection  of  aquatic  environments  requires  £ 
basic  knowledge  of  the  origins  and  pathways  ol 
aquatic  pollutants.  This  review  discusses  the 
routes,  or  pathways,  by  which  substances  which 
might  cause  significant  and  undesirable  change! 
can  reach  the  environment.  The  primary  sources 
discussed  are  domestic  sewage,  manufacture  and 
use  of  chemicals,  toxic  waste  leachates,  atmospher- 
ic fallout,  run-off,  accidental  spills  or  explosions 
mineral  oil  production,  mining,  farming,  solubiliza- 
tion of  solid  substances  due  to  changes  in  the 
chemistry  of  the  surrounding  environment,  waste 
heat  generation,  and  natural  sources.  Several  path- 
ways are  discussed,  with  emphasis  on  direct  dis- 
charges to  inland  surface  waters.  Several  transfor- 
mation processes  are  described  which  may  affect 
the  passage  of  materials  into  aquatic  environments. 
These  processes  are  photodegradation,  hydrolysis, 
neutralization,  precipitation,  solubilization  and  che- 
lation. (Halterman-PTT) 
W86-03345 


NATURE  AND  CONCENTRATION  OF  POL- 
LUTANTS IN  WATER, 

Water  Research  Centre,  Medmenham  (England). 
Medmenham  Lab. 
M.  Fielding,  and  D.  T.  E.  Hunt. 
IN:  Environmental  Protection:  Standards,  Compli- 
ance and  Costs,  Ellis  Horwood,  Ltd,  Chichester, 
England,  1984.  33-54  p,  2  fig,  9  tab,  55  ref. 

Descriptors:  'Aquatic  environment,  'Water  pollu- 
tion effects,  'Water  pollution  sources,  Chemical 
wastes,  Industrial  wastes,  Acids,  Bases,  Trace 
metals,  Nitrogen,  Phosphate,  Sulphur,  Organic 
matter,  Hydrocarbons. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


is  paper  presents  a  review  of  chemical  pollut- 
ts  found  in  both  marine  and  freshwater  environ- 
:nts.  The  primary  emphasis  is  the  importance  of 
llution  by  each  group  of  pollutants  discussed; 
:  standards,  or  regulations,  concerning  allowable 
ncentrations  in  aquatic  systems;  and  the  ranges 
concentrations  at  which  these  are  generally 
served.  The  pollutants  that  are  included  in  the 
dew  are  grouped  as  organic  and  inorganic.  The 
irganic  materials  are  acids,  alkalis,  nitrate,  am- 
inia,  trace  metals,  trace  metalloids,  sulphur,  cya- 
le  and  sulphite.  The  organic  materials  that  are 
vered  in  this  paper  are  'total  organic  matter', 
Irocarbons,  halogenated  compounds,  carboxylic 
ds  and  esters,  and  oxygenated  compounds  such 
ketones,  aldehydes,  and  ethers.  Several  natural 
;aaic  substances  often  found  in  waters  are  also 
cussed.  These  are  amino  acids,  sugars,  fatty 
ds,  phenols,  sterols,  vitamins,  ketones,  alde- 
ies,  hydrocarbons,  urea,  and  uronic  acids.  Tech- 
|ues  for  analyzing  water  samples  for  pollutants 
i  also  discussed.  (Haltennan-PTT) 
56-03346 


>LE  AND  ACTTVnTES  OF  THE  OSLO  AND 
WS  COMMISSIONS, 

Bjerre,  and  P.  A.  Hay  ward. 
:  Environmental  Protection:  Standards,  Compli- 
«  and  Costs,  Ellis  Horwood,  Ltd,  Chichester, 
gland,  1984.  142-157  p. 

scriptors:  'Aquatic  environment,  'Environmen- 
protection,  'Toxicity,  'Ocean  dumping,  Stand- 
&,  Water  quality  standards,  Monitoring,  Specifi- 
ions,  Paris,  France,  Oslo,  Norway. 

adequately  protect  the  marine  environment, 
■national  control  is  not  only  justified,  but  is 
ught  by  many,  including  the  author  of  this 
>er,  to  be  the  only  appropriate  level  at  which 
ion  can  be  initiated.  Therefore,  for  the  protec- 
1  from  pollution  of  the  North  East  Atlantic 
ion,  the  Oslo  and  Paris  Commissions  were  es- 
lished  by  international  treaty.  The  Oslo  Con- 
ition  dealt  with  the  issue  of  ocean  dumping  by 
ropean  countries.  A  list  of  substances  which  are 
ihibited  for  dumping  was  generated.  Further- 
re,  several  regulations  governing  dumping  pro- 
lures,  such  as  distance  from  land  and  depth  of 
ter,  were  outlined.  The  Paris  Convention  dealt 
h  controlling  ocean  pollution  from  European 
d-based  sources.  These  sources  include  dis- 
irges  through  rivers,  estuaries,  outfalls  and  pipe- 
is  and  national  jurisdiction.  A  major  problem 
ed  by  the  two  commissions  in  the  ten  years 
x  their  negotiation  is  the  differing  environmen- 
problems  and  policies  of  the  various  participat- 

European  countries.  The  commissions  decided 
t  a  better  understanding  of  these  different  cir- 
ostances  is  necessary,  and  therefore,  they  set 
le  specific  times  for  participating  countries  to 
ke  presentations  describing  national  policies. 
uterman-PTT) 
16-03352 


TE  OF  CHEMICALS  EV  THE  ENVTRON- 
SNT:  COMPARTMENTAL  AND  MULTTME- 
K  MODELS  FOR  PREDICTIONS, 

lerican  Chemical  Society,  Washington,  DC. 
S  Symposium  Series  225,  American  Chemical 
aety,  Washington,  DC,  1983.  Edited  by  Robert 
Swann  and  Alan  Eschenroeder.  320  p. 

scriptors:  'Fate  of  pollutants,  'Chemical 
stes,  'Model  studies,  Organic  compounds, 
iter  pollution  sources,  Pesticides,  Mathematical 
dels,  Aquatic  environment. 

e  latest  modeling  methods  for  predicting  the 
Kt  and  ultimate  fate  of  chemicals  released  into 
environment  are  presented.  Single  media 
dels  outline  the  actions  of  chemicals  within  an 
lated  segment  of  the  environment.  Aquatic,  soil 
I  groundwater,  and  airborne  models  are  dis- 
sed,  followed  by  multimedia  models.  The  latter 
cribe  chemical  interactions  within  a  single  com- 
tment  as  well  as  between  different  media.  The 
Tent  situation  in  calibration,  verification,  and 
d  testing  of  models  is  summarized.  Uses  of 
eral  models  in  practical  applications  are  given, 
ese   include   a   series   of  polychlorobiphenyls, 


binding  of  humic  and  fulvic  acids  with  organic 
chemicals,  and  fate  of  several  herbicides  in  soil. 
The  use  of  models  in  determining  human  and  envi- 
ronmental risks  is  also  illustrated.  (Cassar-PTT) 
W86-03362 


RELEASE  OF  CHEMICALS  ENTO  THE  ENVI- 
RONMENT, 

SRI  International,  Menlo  Park,  CA. 

S.  L.  Brown,  and  D.  C.  Bomberger. 

IN:  Fate  of  Chemicals  in  the  Environment:  Com- 

partmental  and  Multimedia  Models  for  Prediction, 

American   Chemical    Society,    Washington,    DC, 

1983.  p  3-21,  8  fig,  4  tab,  3  ref. 

Descriptors:     'Fate     of    pollutants,     'Chemical 
wastes,  'Model  studies,  Water  pollutions  sources. 

Chemicals  can  be  released  directly  or  indirectly 
into  water  resources  from  natural  processes  and 
from  human  activity  (during  raw  materials  extrac- 
tion, manufacture  or  processing,  accidents,  storage 
and  transportation,  use,  and  after  disposal.  Chemi- 
cals may  be  released  in  solid,  liquid,  or  gaseous 
form  from  a  variety  of  sources:  point  (smoke 
stack),  line  (highway  transport),  area  (group  of 
homes),  and  volume  (smog).  Time  patterns  of  re- 
lease can  be  continuous,  intermittent,  cyclic, 
random,  or  concentrated.  Techniques  for  estimat- 
ing release  are  reviewed.  One  method  measures  the 
amount  of  substance  released,  as  in  a  pesticide 
application.  Another  uses  material  balance.  Mathe- 
matical models  and  ad-hoc  methods  are  also  useful. 
Benzene  is  used  as  a  case  study  to  illustrate  the  ad- 
hoc  approach.  (Cassar-PTT) 
W86-03363 


FATE  OF  CHEMICALS  DS  AQUATIC  SYS- 
TEMS: PROCESS  MODELS  AND  COMPUTER 
CODES, 

Environmental  Research  Lab.,  Athens,  GA. 

L.  A.  Burns. 

IN:  Fate  of  Chemicals  in  the  Environment:  Com- 

partmental  and  Multimedia  Models  for  Predictions, 

American    Chemical    Society,    Washington,    DC, 

1983.  p  25-40,  1  fig,  56  ref. 

Descriptors:  'Fate  of  pollutants,  'Chemical 
wastes,  'Model  studies,  Computers,  Chemical  re- 
actions, Aquatic  environment,  Pesticides,  Mass 
transfer,  Ionization,  Sorption,  Volatility,  Bioaccu- 
mulation,  Accumulation,  Photolysis,  Hydrolysis, 
Oxidation,  Microbiological  studies,  EXAM 
models,  HSPF  model,  PEST  model,  SERATRA 
model,  TOXIC  model,  UTM-TOX  model,  WASP 
model. 

Aquatic  fate  models  are  designed  to  forecast  the 
residual  concentrations,  dominant  transformation 
pathways,  distributions  among  subsystems,  and 
characteristic  time  scales  of  xenobiotic  chemicals. 
Most  are  constructed  as  systems  of  differential 
equations  organized  around  mass  balances.  The 
resulting  computer  codes  are  used  as  aids  in  chemi- 
cal use  and  disposal  evaluations;  their  primary 
function  is  to  reduce  complex  chemical  and  envi- 
ronmental data  sets  to  useful  forms.  Relevant 
chemical  phenomena  include  direct  and  indirect 
photochemical  reactions,  hydrolytic  processes,  bio- 
transformations, ionic  speciation,  and  sorption. 
These  phenomena  include  both  reversible  and  irre- 
versible processes,  with  a  mixture  of  time  scales 
ranging  from  the  virtually  instantaneous  to  the 
imperceptible,  depending  on  the  structure  and  re- 
activity of  the  chemical  involved.  Aquatic  trans- 
port processes  include  hydrodynamic  transport  of 
chemicals  sorbed  with  particulates,  volatilization, 
and  exchange  across  the  benthic  boundary  layer. 
The  models  combine  chemical  partitioning  and 
rate  constants  with  environmental  driving  forces, 
yielding  a  set  of  differential  equations  that  can  be 
analyzed  to  reveal  chemical  behavior  as  a  function 
of  time,  space,  and  extrinsic  chemical  loadings. 
(Authors) 
W86-03364 


SOIL  AND  GROUNDWATER  FATE  MODEL- 
ENG, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 
M.  Bonazountas. 


IN:  Fate  of  Chemicals  in  the  Environment:  Com- 
partmental  and  Multimedia  Models  for  Predictions, 
American  Chemical  Society,  Washington,  DC, 
1983.  p  41-65,  2  fig,  4  tab,  37  ref. 

Descriptors:  'Fate  of  pollutants,  'Chemical 
wastes,  'Model  studies,  'Soil,  Groundwater,  Aer- 
ation zone,  Saturated  zone,  Mathematical  models, 
Equilibrium,  Water  pollution  sources,  Land  dispos- 
al, Landfills,  Leachates,  Industrial  wastes,  Agricul- 
ture, Sorption,  Ion  exchange,  Chemical  reactions, 
Ionization,  Oxidation,  Hydrolysis,  Bioaccumula- 
tion,  Accumulation,  Chelation,  PEST  AN  model, 
SCRAM  model,  SESOIL  model,  PATHS  model, 
AT123D  model,  MMT  model. 

Soil  compartment  chemical  fate  modeling  has  been 
traditionally  performed  for  three  distinct  subcom- 
partments:  the  land  surface  (or  watershed);  the 
unsaturated  soil  (or  soil)  zone;  and  the  saturated 
(or  groundwater)  zone  of  a  region.  In  general,  the 
mathematical  simulation  is  structured  around  two 
major  cycles;  the  hydrologic  cycle  and  the  pollut- 
ant cycle,  each  cycle  being  associated  with  a 
number  of  physicochemical  processes.  Watershed 
models  account  for  a  third  cycle;  sedimentation. 
This  paper  discusses:  (1)  soil  and  goundwater;  and 
(2)  aquatic  equilibrium  and  ranking  models.  The 
second  category  deals  with  the  chemical  speciation 
in  soil  and  groundwater,  and  with  the  environmen- 
tal rating  of  waste  sites,  in  cases  where  detailed 
modeling  is  notot  desirable.  Unsaturated  soil  zones 
models  can  simulate  flow  and  quality  conditions  of 
a  soil  zone  profile  extending  between  the  ground 
surface  and  the  groundwater  table.  The  traditional 
modeling  employs  either  the  time  dependent  diffu- 
sive convective  mass  transport  differential  equation 
in  homogeneous  isotropic  soils,  or  simplified  ana- 
lytic expressions.  Compartmental  modeling  is  an 
area  of  current  research.  Equations  are  principally 
solved  numerically  or  analytically  when  seeking 
exact  solutions  for  simplified  environments. 
Groundwater  models  describe  the  fate  of  pollut- 
ants in  aquifers.  Ironically  enough,  although  the 
number  of  model  types  is  large,  only  a  few  basic 
processes  are  modeled,  mainly  via  the  convective, 
dispersive,  adsorptive,  reactive,  pollutant  transport 
equation  in  a  saturated  porous  medium,  which  is 
solved  via  analytical,  numerical,  or  statistical  tech- 
niques, and  for  one  pollutant  at  a  time.  (Author) 
W86-03365 


ROLE  OF  MULTTMEDIA  FATE  MODELS  EN 
CHEMICAL  RISK  ASSESSMENT, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 
A.  Eschenroeder. 

IN:  Fate  of  Chemicals  in  the  Environment:  Com- 
partmental and  Multimedia  Models  for  Predictions, 
American  Chemical  Society,  Washington,  DC, 
1983.  p  89-104,  22  ref. 

Descriptors:  'Fate  of  pollutants,  'Chemical 
wastes,  'Model  studies,  'Risks,  Water  pollution 
sources,  Mathematical  models. 

This  paper  relates  mathematical  models  for  chemi- 
cals moving  through  air,  water,  soil,  and  biota  to 
methodologies  for  assessing  health  risks  to  individ- 
uals or  ecosystems  experiencing  environmental  ex- 
posures. The  procedures  for  assessing  risks  are 
traced  from  sources  to  receptors,  and  the  applica- 
tion of  models  to  this  process  is  described.  The 
paper  sets  out  to  answer  questions  of  how  to  select 
and  link  models  in  the  context  of  risk  assessment. 
The  theory,  structure,  verification,  and  application 
of  the  models  themselves  is  left  to  other  papers  in 
this  symposium.  Acute  risks  are  distinguished  from 
chronic  risks  in  the  context  of  environmental  regu- 
latory requirements.  A  technique  for  selecting  and 
assembling  multimedia  models  based  on  release, 
environmental  and  receptor  characteristics  is  de- 
scribed. (Author) 
W86-03366 


NEW  MATHEMATICAL  MODELING  SYSTEM, 
University  of  the  Pacific,  Stockton,  CA.  Dept.  of 
Civil  Engineering. 
R.  C.  Johanson. 

IN:  Fate  of  Chemicals  in  the  Environment:  Com- 
partmental and  Multimedia  Models  for  Predictions, 
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American  Chemical  Society,  Washington,  DC, 
1983.  p  125-147,  12  fig,  13  ref. 

Descriptors:  'Fate  of  pollutants,  'Chemical 
wastes,  'Model  studies,  Mathematical  models,  Hy 
drological  Simulation  program,  Adsorption,  Sedi- 
ments, Pesticides,  Degradation,  Computer  models, 
Water  quality. 

The  Hydrological  Simulation  Program  -  Fortran 
(HSPF)  simulates  the  movement  of  water,  sedi- 
ment and  many  associated  constituents  over  and 
under  the  land  surface,  and  through  streams,  rivers 
and  shallow  lakes.  It  is  a  relatively  new  package, 
funded  by  the  U.S.  EPA.  Substances  such  as  pesti- 
cides are  handled  by  simulating  the  processes  of 
adsorption  and  desorption,  transport  in  the  dis- 
solved and  adsorbed  states,  and  degradation 
through  hydrolysis,  photolysis,  oxidation  by  free 
radicals,  etc.  Spatial  variation  is  handled  by  subdi- 
viding the  area  into  processing  units,  each  of 
which  represents  a  relatively  homogeneous  seg- 
ment of  pervious  or  impervious  land-surface,  or  a 
reach  of  channel  or  an  impoundment.  HSPF  oper- 
ates on  the  basis  of  continuous  simulation;  the  user 
can  select  a  time  step  ranging  from  1  minute  to  1 
day.  The  software  package  incorporates  many 
modern  features  which  have  made  it  reliable  and 
easy  to  install  on  a  variety  of  machines.  It  is  also 
easy  to  use  and  extend.  (Author) 
W86-03367 


MODEL  PREDICTIONS  VS.  FIELD  OBSERVA- 
TIONS: THE  MODEL  VALIDATION/TESTING 
PROCESS, 

Anderson-Nichols  and  Co.,  Inc.,  Palo  Alto,  CA. 
A.  S.  Donigian. 

IN:  Fate  of  Chemicals  in  the  Environment:  Com- 
partmental  and  Multimedia  Models  for  Predictions, 
American  Chemical  Society,  Washington,  DC, 
1983.  p  151-171,  3  fig,  2  tab,  14  ref. 

Descriptors:  *Fate  of  pollutants,  'Chemical 
wastes,  'Model  studies,  'Field  tests,  Calibrations, 
Validation,  Error  analysis,  Lakes,  Sediments, 
Streams. 

Model  validation  and  field  testing  of  chemical  fate 
and  transport  models  were  discussed  in  several 
recent  workshops,  summarized  in  this  paper.  The 
terms  calibration,  verfication,  and  post-audit  are 
clearly  defined.  Field  validation  and  testing  of 
models  involves  error  analysis.  The  types  of  errors 
affecting  the  process  are  input  errors  (usually  the 
most  significant),  system  representation  errors,  pa- 
rameter errors  (derived  from  the  inability  to  accu- 
rately measure  and  predict  many  parameters),  and 
output  errors  (the  most  insidious).  The  possibility 
of  these  errors  dictates  that  model  results  be  con- 
sidered with  informed  skepticism.  The  extent  of 
field  testing  is  listed  for  many  modeled  processes 
(dispersion-diffusion,  advection,  intermedia  trans- 
fers, sediment/particulate  transport,  and  transfor- 
mation) used  in  the  following  media:  air,  runoff, 
streams,  lakes,  estuaries,  soil  unsaturated  zone,  and 
soil  saturated  zone.  In  general,  screening  level 
models  have  been  more  widely  field  tested  than 
site-specific  models.  At  present,  unified  and  accept- 
ed procedures  for  model  validation  do  not  exist. 
However,  most  procedures  fall  into  three  catego- 
ries: small-scale  parameter  estimation  followed  by 
field  application,  split-sample  field  testing,  and  site- 
to-site  extrapolation  of  model  results.  In  model 
performance  testing  three  types  of  comparisons  are 
often  made:  paired-data;  time  and  space  integrated, 
paired-data;  and  frequency  domain.  (Cassar-PTT) 
W86-03368 


PARTITION  MODELS  FOR  EQUILD3RIUM 
DISTRD3UTION  OF  CHEMICALS  IN  ENVI- 
RONMENTAL COMPARTMENTS, 

Dow  Chemical  Co.,  Midland,  MI. 
P.  J.  McCall,  R.  L.  Swann,  and  D.  A.  Laskowski. 
IN:  Fate  of  Chemicals  in  the  Environment:  Com- 
partmental  and  Multimedia  Models  for  Predictions, 
American   Chemical    Society,    Washington,    DC, 
1983.  105-123  p,  3  fig,  4  tab,  29  ref. 

Descriptors:  'Fate  of  pollutants,  'Chemical 
wastes,  'Model  studies,  Equilibrium,  Partition  co- 
efficients, Bioaccumulation,  Accumulation,  Aquat- 
ic environment. 


Distribution  of  organic  chemicals  among  environ- 
mental compartments  can  be  defined  in  terms  of 
simple  equilibrium  expressions.  Partition  coeffi- 
cients between  water  and  air,  water  and  soil,  and 
water  and  biota  can  be  combined  to  construct 
model  environments  which  can  provide  a  frame- 
work for  preliminary  evaluation  of  expected  envi- 
ronmental behavior.  This  approach  is  particularly 
useful  when  little  data  is  available  since  partition 
coefficients  can  be  estimated  with  reasonable  accu- 
racy from  correlations  between  properties.  In  addi- 
tion to  identifying  those  environmental  compart- 
ments in  which  a  chemical  is  likely  to  reside, 
which  can  aid  in  directing  future  research,  these 
types  of  models  can  provide  a  base  for  more  elabo- 
rate kinetic  models.  (Author) 
W86-03369 


APPLICATION  OF  FUGACITY  MODELS  TO 
THE  ESTIMATION  OF  CHEMICAL  DISTRI- 
BUTION AND  PERSISTENCE  IN  THE  ENVI- 
RONMENT, 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  Engi- 
neering and  Applied  Chemistry. 
D.  Mackay,  S.  Paterson,  and  M.  Joy. 
IN:  Fate  of  Chemicals  in  the  Environment:  Com- 
partmental  and  Multimedia  Models  for  Predictions, 
American  Chemical  Society,  Washington,  DC, 
1983.  175-196  p,  9  fig,  2  tab,  15  ref. 

Descriptors:  'Fate  of  pollutants,  'Chemical 
wastes,  'Model  studies,  Fugacity  models,  Organic 
compounds,  Polychlorinated  biphenyls,  Chlorobi- 
phenylks,  QWASI  model,  Quantitative  Water  Air 
Sediment  Interaction  model,  Mathematical  models, 
Lakes. 

The  roles  of  mathematical  models  for  predicting 
the  likely  behavior  of  chemicals  in  real  and  evalua- 
tive environments  are  discussed,  and  it  is  suggested 
that  more  consideration  should  be  given  to  defin- 
ing acceptable  levels  of  model  complexity.  The 
concepts  underlying  a  series  of  fugacity  models  are 
described  and  illustrated  by  applying  the  models  to 
(1)  an  assessment  of  the  behavior  of  a  trichlorobi- 
phenyl  with  four  fugacity  models  of  an  evaluative 
lake  environment  as  an  illustration  of  various  levels 
of  complexity,  (2)  an  assessment  of  the  relative 
behavior  of  mono-,  di-,  tri-,  and  tetrachorobiphen- 
yls  in  the  same  environment  as  an  illustration  of  the 
effect  of  changing  chemical  properties  on  behav- 
ior, and  (3)  a  description  of  trichlorbiphenyl  be- 
havior in  a  lake  similar  to  Lake  Michigan  using  the 
QWASI  (Quantitative  Water  Air  Sediment  Inter- 
action) fugacity  model.  It  is  concluded  that  evalua- 
tive models  can  generate  behavior  profile  informa- 
tion of  value  for  hazard  assessment  purposes  by 
integrating  data  on  partitioning,  reaction,  advec- 
tion, and  interphase  transport.  By  applying  the 
same  concepts  and  equations  to  models  of  real 
environments  and  validating  them,  the  evaluative 
and  real  modeling  efforts  become  mutally  support- 
ive and  the  credibility  of  both  is  increased. 
(Author) 
W86-03370 


INTERACTIONS       BETWEEN       DISSOLVED 
HUMIC  AND  FULVIC  ACIDS  AND  POLLUT- 
ANTS IN  AQUATIC  ENVIRONMENTS, 
Drexel   Univ.,   Philadelphia,   PA.   Environmental 
Studies  Inst. 

C.  W.  Carter,  and  I.  H.  Suffet. 
IN:  Fate  of  Chemicals  in  the  Environment:  Com- 
partmental  and  Multimedia  Models  for  Predictions, 
American    Chemical    Society,    Washington,    DC, 
1983.  215-229  p,  6  fig,  2  tab,  24  ref. 

Descriptors:  'Fate  of  pollutants,  'Chemical 
wastes,  'Organic  carbon,  Fulvic  acids,  Humic 
acids,  Organic  compounds,  Octanol/water  parti- 
tion coefficient,  Pesticides,  DDT,  Polyaromatic 
hydrocarbons,  Aromatic  hydrocarbons,  Phthalates. 

Binding  of  organic  compounds  to  dissolved  humic 
and  fulvic  acids  was  quantitatively  measured.  The 
extent  of  binding  increased  with  increasing  octa- 
nol/water partition  coefficient  and  decreasing 
water  solubility.  The  compounds  included  fluo- 
rene,  fluoranthene,  di-n-buyl  phthalate,  dicyclohex- 
ylphthalate,  1,2,3-trichlorobenzene,  di-(2-ethyl- 
hexyl)  phthalate,  anthracene,  lindane,  and  DDT. 


Humic  acids  showed  greater  binding  tendenc 
than  fulvic  acids.  Large  variations  in  binding  wer 
observed  within  a  group  of  different  humic  acid 
and  within  a  group  of  different  fulvic  acids.  Com 
pounds  with  low  log  octanol/water  partition  coel 
ficients  such  as  lindane  will  probably  not  birn 
appreciably  in  the  environment.  Compounds  wit 
very  highg  octanol/water  partition  coefficient 
such  as  DDT  may  bind  to  a  significant  extern 
DDT  binding  to  humic  acid  increased  with  tern 
perature  decreases.  DDT  was  also  bound  to  th 
dissolved  organic  carbon  in  sewage  efflueni 
(Cassar-PTT) 
W86-03371 


COMPARATIVE  STUDY  OF  THE  RELATION 
SHIPS  BETWEEN  THE  MOBILITY  OF  ALAH 
LOR,  BUTYLATE,  AND  METACHLOR  tt 
SOIL  AND  THEIR  PHYSIOCOCHEMICAI 
PROPERTIES, 

Stauffer  Chemical  Co.,  Mountain  View,  CA. 
C.  J.  Spillner,  V.  M.  Thomas,  D.  G.  Takahashi, 
and  H.  B.  Scher. 

IN:  Fate  of  Chemicals  in  the  Environment:  Com 
partmental  and  Multimedia  Models  for  Prediction! 
American  Chemical  Society,  Washington,  DC 
1983.  231-247  p,  5  fig,  5  tab,  20  ref. 

Descriptors:  'Fate  of  pollutants,  'Chemica 
wastes,  Pesticides,  Alachlor,  Butylate,  Metolach 
lor,  Soil,  Herbicides,  Adsorption,  Soil  density 
Volatility,  Soil  water. 

The  order  of  the  mobilites  of  alachlor,  butylate 
and  metalachlor  in  columns  of  various  soils  wa 
metolachlor>  alachlor  >  butylate.  This  correlate 
directly  with  the  water  solubilities  and  inversely  t< 
the  adsorption  coefficients  and  octanol/water  par 
tition  coefficients  in  these  compounds.  Diffusion  o 
these  compounds  in  soil  thin-layers  were  as  fol 
lows:  butylate  >  alahlor  >  metolachlor,  which  prop 
erties  affecting  diffusion  appeared  to  be  bulk  densi 
ty  and  temperature.  Soil  moisture  is  also  probabl; 
important,  but  its  effect  on  the  diffusion  of  the* 
compounds  was  not  determined.  (Author) 
W86-03372 


MATHEMATICAL  MODELING  APPLICA 
TION  TO  ENVIRONMENTAL  RISK  ASSESS 
MENTS, 

CIBA-GEIGY  Corp.,  Greensboro,  NC  Agricul 

tural  Div. 

R.  C.  Honeycutt,  and  L.  G.  Ballantine. 

IN:  Fate  of  Chemicals  in  the  Environment:  Com 

partmental  and  Multimedia  Models  for  Predictions 

American    Chemical    Society,    Washington,    DC 

1983.  249-262  p,  1  fig,  9  tab,  3  ref. 

Descriptors:  'Fate  of  pollutants,  'Pesticides 
•Model  studies,  'Risks,  Insect  growth  inhibitors 
CGA-72662,  SWRRB  model,  EXAMS  model 
Mathematical  models,  Toxicity,  Lakes,  Ponds 
Degradation,  Aquatic  life,  Fish,  Daphnia,  Rainfal 
intensity. 

The  risks  of  an  insect  growth  inhibitor,  CGA 
72662,  in  aquatic  environments  were  assessed  usini 
a  combination  of  the  SWRRB  and  EXAMS  mathe 
matical  models.  Specific  application  rates  were  pu 
into  the  model  for  a  pond,  a  eutrophic  lake,  and  ai 
oligotrophic  lake.  For  the  same  application  rate 
the  eutrophic  lake  had  greater  concentrations  o 
the  compound  and  much  longer  half-life  and  self 
purification  time  than  the  oligotrophic  lake.  Com' 
paring  the  concentrations  of  CGA-72662  in  wate 
and  sediment  with  toxicity  data  showed  that  aquat 
ic  safety  factors  for  bluegill,  rainbow  trout-  chan 
nel  catfish,  and  daphnia  were  on  the  order  of  5< 
million  to  900  million,  of  no  environmental  conse 
quence.  Model  limitations  were  discussed.  Rainfal 
intensity  was  one  of  the  most  important  parameter 
affecting  runoff  in  SWRRB.  EXAMS  was  ver 
sensitive  to  application  load.  (Cassar-PTT) 
W86-03373 


APPLICATION  OF  THE  PRELIMINARY  POL 
LUTANT  LIMIT  VALUE  (PPLV)  ENVIRON 
MENTAL  RISK  ASSESSMENT  APPROACH  T( 
SELECTED  LAND  USES, 
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my  Medical  Bioengineering  Research  and  De- 
lopment  Lab.,  Fort  Detrick,  MD. 
H.  Rosenblatt,  M.  J.  Small,  and  R.  J.  Kainz. 
:  Fate  of  Chemicals  in  the  Environment:  Com- 
rtmental  and  Multimedia  Models  for  Predictions, 
nerican  Chemical  Society,  Washington,  DC, 
53.  263-284  p,  2  fig,  5  tab,  32  ref. 

scriptors:  *Fate  of  pollutants,  'Water  pollution 
ects,  'Chemical  wastes,  'Model  studies,  'Risk, 
nd  use,  Preliminary  Pollutant  Limit  Value,  Tox- 
ty,  Public  health. 

e  site-specific  Preliminary  Pollutant  Limit 
lue  (PPLV)  process  for  environmental  risk  as- 
sment  has  been  applied  to  contaminated  land 
as  in  order  to  determine  what  use  might  be 
de  of  them  at  various  levels  of  contamination, 
e  process  involves  examination  of  the  potential 
each  chemical  of  concern  to  proceed  from  the 
I  or  water,  through  defined  pathways,  to  man  or 
ler  target  organisms.  Each  pathway  is  treated  as 
t  consisted  of  a  series  of  compartments  at  equi- 
rium,  except  that  the  exposure  of  man  to  the  last 
these  compartments  is  handled  as  a  consumption 
e  process.  The  best  available  toxicological  infor- 
tion  is  used  to  estimate  an  acceptable  daily  dose 
t)  for  human  (or  other  organism)  exposure  to 
:h  compound.  This  value  is  used  to  calculate 
els  of  the  compound  in  the  soil  or  water  such 
t  Dt  is  not  likely  to  be  exceeded  during  the 
irse  of  specified  categories  of  human  activity.  A 
LV  is  derived  from  consideration  of  the  Dt 
ng  with  the  probable  exposure  level.  Four  spe- 
c  examples  of  the  use  of  the  PPLV  concept  are 
cribed.  Soil  and  water  PPLVs  are  developed 
several  compounds.  The  PPLVs  vary  accord- 
to  envisioned  scenario;  for  example,  subsistence 
ming,  residential  housing,  hunting,  fishing,  and 
ustrial  or  timbering  operations.  Each  scenario 
ails  one  or  more  exposure  pathways.  The 
LVs  so  derived  allow  for  various  options  for 
anup  or  restriction  of  land  use,  such  that  public 
ilth  will  not  be  jeopardized  by  residual  contami- 
ion.  Each  potential  cleanup  effort  represents  a 
ferent  level  of  hazard  reduction.  (Author) 
16-03374 


NAMICS  OF  LOTIC  SYSTEMS, 

rannah  River  Ecology  Lab.,  Aiken,  SC. 
r  primary  bibliographic  entry  see  Field  5C. 
16-03375 


FECT  OF  SIMULATED  CANOPY  COVER 
I  REGULATION  OF  NITRATE  UPTAKE 
ID  PRIMARY  PRODUCTION  BY  NATURAL 
RD7HYTON  ASSEMBLAGES, 

□logical  Survey,  Menlo  Park,  CA. 
f.  Triska,  V.  C.  Kennedy,  R.  J.  Avanzino,  and 
N.  Reilly. 
Dynamics  of  Lotic  Systems,  Ann  Arbor  Sci- 
*,  Ann  Arbor,  MI.  1983.  p  129-159,  13  fig,  1 
,34  ref. 

scriptors:  'Aquatic  environment,  'Productivity, 
Igae,  'Nutrient  removal,  Model  studies,  Lotic 
Tronment,  Stream  biota,  Aquatic  productivity, 
mary  productivity,  Microbial  studies,  Canopy, 
rates,  Cycling  nutrients. 

test  canopy  impact  on  biological  response  to  a 
iiilated  reset,  or  nutrient  input  event,  an  experi- 
nt  was  conducted  in  five  Plexiglas  channels  set 
Little  Lost  Man  Creek  in  California.  An  unshad- 
control  channel  (40  micrograms  nitrate-nitrogen 

liter  and  10  micrograms  phosphate-phospho- 
s  per  liter  background)  received  no  nutrient 
lition.  Treatment  channels  (0,  30,  66,  and  92% 
ded),  amended  with  approximately  100  micro- 
ms  nitrate-nitrogen  per  liter  and  25  micrograms 
Mphate-phosphorous  per  liter  simulated  onset  of 
umnal  storms.  Periphyton  biomass  increased  at 
it  fivefold  except  in  the  92%  shaded  channel, 
ximum  biomass  was  essentially  similar  in  both 

control  and  the  fully  lighted  treatment  channel, 

chlorophyll  was  half  as  great  in  the  control, 
imass-to-chlorophyll  ratio  in  the  control  stream 
reased  throughout  the  experiment,  but  de- 
ased  by  half  or  more  in  treatment  flumes  within 
lays.  Diel  fluctuations  in  nitrate  concentrations 
re  observed,  but  their  magnitude  did  not  in- 


crease directly  with  biomass  accumulation  because 
of  gradual  periphyton  senescence.  Results  suggest 
that  the  cycling  distance  of  biologically  important 
nutrients  in  a  stream  reach  depends  on  input  loca- 
tion on  the  watershed  (stream  order  and  canopy 
cover)  and  time  elapsed  since  the  previous  setting 
event.  (Author) 
W86-03382 


INVERTEBRATE  DRIFT  AND  PARTICULATE 
ORGANIC  MATERIAL  TRANSPORT  JJV  THE 
SAVANNAH  RIVER  BELOW  LAKE 
HARTWELL  DURING  A  PEAK  POWER  GEN- 
ERATION CYCLE, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

W.  J.  Matter,  P.  L.  Hudson,  and  G.  E.  Saul. 
IN:  Dynamics  of  Lotic  Systems,  Ann  Arbor  Sci- 
ence, Ann  Arbor,  MI.  1983.  357-370  p,  3  fig,  4  tab, 
17  ref. 

Descriptors:  'Aquatic  environment,  'Lotic  envi- 
ronment, Lotic  ecosystems,  Stream  biota,  Aquatic 
communites,  Invertebrate  drift,  Particulate  organic 
material,  Particulate  matter,  Organic  matter. 

The  Savannah  River  below  Lake  Hartwell,  Geor- 
gia-South Carolina,  receives  hypolimnetic  water 
discharged  from  the  reservoir  for  peak-power  gen- 
eration. Invertebrates  and  particulate  organic  ma- 
terial (POM)  in  the  water  column  were  collected 
during  a  24  hour  release  cycle  at  sites  1.0,  4.5,  and 
12.5  km  downstream  from  the  dam.  Water  was 
released  during  a  6-hr  period,  reaching  a  maximum 
generation  discharge  of  688  cu  m/s.  Highest  POM 
concentrations  were  associated  with  the  initial 
downstream  surge  of  water  at  the  start  of  power 
generation;  values  were  200  to  400  times  greater 
than  those  during  nongeneration  periods.  The 
POM  rapidly  decreased  to  less  than  one-tenth  the 
original  surge  levels.  Much  of  the  POM  originated 
in  the  tailwater,  and  concentrations  increased  at 
successive  downstream  sites.  Of  the  drifting  inver- 
tebrates, 80  to  93%  originated  in  the  reservoir. 
Densities  of  benthic  invertebrates  were  highest 
during  passage  of  the  initial  release  surge,  whereas 
densities  of  invertebrates  originating  in  the  reser- 
voir peaked  2  to  3  hours  after  the  initial  surge  at 
each  station,  during  maximum  release.  Evidence  of 
'behavioral'  drift  suggested  that  benthic  production 
may  still  be  in  excess,  despite  repeated  'catastroph- 
ic' losses  during  releases.  (Author) 
W86-03392 


NITRATE-NITROGEN  MASS  BALANCES  FOR 
TWO  ONTARIO  RIVERS, 

York  Univ.,  Downsview  (Ontario). 
A.  R.  Hill. 

IN:  Dynamics  of  Lotic  Systems,  Ann  Arbor  Sci- 
ence, Ann  Arbor,  MI.  1983,  p  457-477,  4  fig,  3  tab, 
34  ref. 

Descriptors:  'Nitrate,  'Denitrification,  Sinks, 
Nottawasaga  River,  Ontario,  Duffin  Creek,  Ontar- 
io, Sediments,  Aquatic  environment,  Lotic  envi- 
ronment, Microbial  studies,  Nutrients. 

Analysis  of  nitrogen  transport  revealed  an  average 
daily  loss  of  45  +  or  -  9  kg  N03-N  (160  mg  N/sq 
m)in  Duffin  Creek  and  35  plus  or  minus  21  kg 
NO3-N(60  mg  N/sq  m)in  the  Nottawasago  River 
during  low  flows  between  May  and  October.  Lab- 
oratory experiments  suggested  that  most  of  the 
nitrate  disappearance  was  caused  by  denitrification 
and  nitrate  reduction  in  stream  sediments.  Con- 
trasts in  nitrate  removal  rates  in  the  two  rivers 
probably  resulted  mainly  from  differences  in  sedi- 
ment characteristics.  The  Nottawasaga  River  sedi- 
ments had  very  low  percentages  of  organic  carbon 
and  silt  in  comparison  to  sediments  from  pool 
reaches  in  Duffin  Creek.  Nitrate  losses  during 
stream  transport  rose  rapidly  to  high  levels  in  May 
and  fell  to  lower  levels  in  November  as  water 
temperature  declined.  Laboratory  experiments  sug- 
gested that  denitrification  and  nitrate  reduction 
may  still  occur,  although  at  very  low  rates,  during 
the  winter  months  when  water  temperatures  in  the 
Nottawasaga  River  and  Duffin  Creek  are  0  to  2  C. 
Denitrification  was  considered  to  be  negligible 
during  major  flood  events.  The  removal  of  nitrate 
represented  5%  of  the  annual  export  of  nitrogen 


from  the  two  rivers.  In  low  flow  conditions,  how- 
ever between  May  and  October,  nitrate  losses  cor- 
responded to  50%  of  the  average  daily  input  of 
total  nitrogen  and  75%  of  the  nitrate  input  in 
Duffin  Creek.  The  Nottawasaga  River  had  a  much 
smaller  assimilative  capacity,  removing  only  about 
13%  of  the  daily  nitrate  input.  (Author) 
W86-03396 


USE  OF  SOLUTE  TRANSPORT  MODELS  TO 
ESTIMATE  SALT  BALANCE  BELOW  IRRI- 
GATED CROPLAND, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 
W86-03402 


KILLING  RAIN:  THE  GLOBAL  THREAT  OF 
ACID  PRECIPITATION, 

T.  Pawlick. 

Sierra  Club  Books,  San  Francisco.   1984.  206  p. 

Descriptors:  'Acid  rain,  'Acidification,  Aquatic 
environment,  Ecosystems,  Aquatic  life,  Environ- 
ment, Aquatic  plants,  Aquatic  animals,  Public 
health,   Political  aspects,   Legal  aspects,   Forests. 

Various  aspects  of  atmospheric  acid  deposition  and 
its  possible  impacts  on  aquatic  and  terrestrial  eco- 
systems, and  on  public  health,  are  presented  in  a 
non-technical,  primarily  anecdotal,  format.  Topics 
discussed  include  the  costs  of  damage  thought  to 
result  from  acid  rain,  possible  impacts  to  lakes  and 
streams,  public  health  problems  related  to  sulfates 
and  sulfur  dioxide  emissions,  stunted  growth  and 
dieback  in  forests,  various  forms  of  atmospheric 
acid  deposition,  and  U.S.-Canada  relations  as  a 
result  of  the  acid  rain  issue.  (Halterman-PTT) 
W86-03416 


MODELING  THE  FATE  OF  CHEMICALS  IN 
THE  AQUATIC  ENVIRONMENT. 

Ann  Arbor  Science,  Ann  Arbor,  MI.  1982.  413  p. 
Edited  by  Kenneth  L.  Dickson,  Alan  W.  Maki, 
and  John  Cairns,  Jr. 

Descriptors:  'Model  studies,  'Fate  of  pollutants, 
•Aquatic  environment,  Pollutants,  Ecosystems, 
Mathematical  models,  Distribution,  Regulations, 
Legal  aspects,  Prediction,  Hydrologic  models, 
Legal  aspects. 

The  proceedings  of  a  workshop  on  modeling  the 
fate  of  chemicals,  with  an  emphasis  on  aquatic 
ecosystems,  are  presented.  Specific  areas  discussed 
include  assessment  of  modeling  the  fate  of  chemi- 
cals, modeling  the  distribution  of  chemicals,  the 
role  of  environmental  transport  and  fate  models  in 
regulations,  environmental  compartmentalization, 
transport  and  transformation  models,  partitioning 
of  chemicals  in  lakes  and  streams,  hydrologic 
transport,  groundwater,  complex  effluents,  model 
testing,  field  validation,  and  legal  validation  of 
environmental  fate  models.  (Halterman-PTT) 
W86-03417 


ASSESSMENT  OF  MODELING  THE  FATE  OF 
CHEMICALS  IN  THE  AQUATIC  ENVIRON- 
MENT, 

Manhattan  Coll.,  Bronx,  NY. 

D.  J.  O'Connor,  and  J.  P.  St.  John. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 

Environment,   Ann   Arbor  Science,   Ann  Arbor, 

MI.  1982.  13-34  p,  2  fig,  1  tab. 

Descriptors:  'Model  studies,  Pollutants,  'Fate  of 
pollutants,  Organic  wastes,  Organic  matter,  Heavy 
metals,  Metals,  Aquatic  environment,  Ecosystems, 
Path  of  pollutants,  Sorption,  Volatility. 

A  brief  categorization  of  the  state-of-the-art  of 
modeling  the  fate  of  chemicals  in  aquatic  environ- 
ments is  presented.  The  basic  principles  of  model- 
ing include  mass  balance  and  dynamic  equilibrium. 
Model  components  included  in  the  discussion  are 
kinetic  and  transfer  elements,  transport  regimes 
and  bed  characteristics.  The  chemical  transfer 
mechanisms  that  are  described  include  sorption/ 
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desorption,  volatilization,  settling,  resuspension, 
sediment  mechanics,  and  sediment/water  diffusive 
exchange.  The  discussion  of  chemical  kinetic  trans- 
formations includes  photolysis,  hydrolysis,  free- 
radical  oxidation,  and  biodegradation.  The  ability 
of  a  model  to  reproduce  observed  conditions  is 
discussed,  with  emphasis  on  the  dependence  on 
available  data,  calibration/validation  procedures, 
criteria,  and  standards.  (Halterman-PTT) 
W86-03418 


MODELING  THE  DISTRIBUTION  OF  CHEMI- 
CALS IN  AQUATIC  ENVIRONMENTS, 

Oak  Ridge  National  Lab.,  TN. 

G.  T.  Yeh. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 

Environment,   Ann   Arbor  Science,   Ann  Arbor, 

MI.  1982.  35-48  p,  3  fig,  18  ref.  EPA-78-D-X0387. 

Descriptors:  *Model  studies,  'Path  of  pollutants, 
Pollutants,  *Fate  of  pollutants,  Aquatic  environ- 
ment, Ecosystems,  Public  health  aspects,  Mathe- 
matical models,  Distribution,  Spatial  distribution, 
Temporal  distribution. 

The  prerequisite  of  modeling  the  chemical  distribu- 
tion among  various  carriers  in  an  aquatic  ecosys- 
tem in  order  to  assess  the  hazard  to  the  ecosystem 
and  the  health  of  man  is  discussed.  Because  of  the 
complexity  of  various  processes  in  transporting, 
transferring,  and  transforming  chemicals,  mecha- 
nistic mathematical  models  offer  the  most  promis- 
ing means  for  describing  the  spatial  and  temporal 
distribution  of  chemical  perturbations  to  aquatic 
environments  as  completely  and  accurately  as  pos- 
sible. The  need  to  determine  the  appropriate  level 
of  resolution  is  discussed  because  different  levels  of 
resolution  often  yield  very  different  answers,  with 
lower-level  resolution  giving  more  conservative 
solutions.  (Halterman-PTT) 
W86-03419 
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PRIMARY  PRODUCTIVITY  IN  THE  POTO- 
MAC TIDAL  RTVER,  MARYLAND,  MAY  1980 
TO  AUGUST  1981, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-030O0 


DISTRD3UTION  AND  ABUNDANCE  OF  SUB- 
MERSED AQUATIC  VEGETATION  IN  THE 
TH)AL  POTOMAC  RTVER  AND  ESTUARY, 
MARYLAND  AND  VIRGINIA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2L. 

W86-03012 


DATA  COMPDLATION  OF  BENTHIC  INVER- 
TEBRATES FROM  TRIBUTARY  STREAMS  OF 
THE  YAMPA  AND  NORTH  PLATTE  RTVER 
BASINS,  NORTHWESTERN  COLORADO, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div. 
L.  J.  Britton. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  83-140, 
1983.  99  p,  5  fig,  18  tab,  3  ref. 

Descriptors:  'Water  quality,  'Aquatic  insects, 
'Benthic  invertebrates,  'Colorado,  Yampa  River 
Basin,  North  Platte  River  Basin. 

Benthic  invertebrates  were  collected  from  Trout 
Creek,  Fish  Creek,  and  the  Williams  Fork  (tribu- 
taries of  the  Yampa  River  in  Routt  and  Moffat 
Counties),  and  Little  Grizzly  and  Grizzly  Creeks 
(tributaries  of  the  North  Platte  River  in  Jackson 
County).  Stream-sampling  sites  were  upstream  and 
downstream  from  potential,  existing,  or  historical 
coal-mining  areas.  Field  water-quality  measure- 
ments of  water  temperature,  specific  conductance, 
pH,  and  dissolved  oxygen  were  also  made  to  aid  in 
assessing  stream  water-quality  conditions.  The  pur- 
pose of  the  study  was  to  describe  and  quantify  the 


benthic  invertebrate  communities  in  selected 
streams  in  coal-mining  areas.  Sampling  was  con- 
ducted on  a  near  bimonthly  basis  throughout  the 
growing  season,  beginning  in  April  and  May  1980, 
and  continuing  through  September  1981.  This 
report  describes  the  methods  of  data  collection  and 
presents  qualitative  and  quantitative  results  of 
benthic  invertebrates  and  associated  water-quality 
data.  (USGS) 
W86-03126 


COASTAL  DEVELOPMENT  AND  SHELLFISH 
WATERS, 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-03133 


WATER  QUALITY  CRITERIA  FOR  PRIMARY 
NURSERY  AREAS  IN  NORTH  CAROLINA, 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 

Water  Quality  Section  Report  No.  84-10,  April 
1984.  53  p,  9  tab,  5  fig,  141  ref. 

Descriptors:  'Estuaries,  Brown  shrimp,  'Water 
quality  standards,  'North  Carolina,  Primary  nurs- 
ery areas. 

A  comprehensive  review  was  made  of  the  environ- 
mental factors  influencing  early  development  of 
commercially  important  fish  and  shellfish  in  North 
Carolina  estuarine  areas.  Brown  shrimp  was 
chosen  as  an  indicator  species  since  it  is  most 
commercially  important  and  sensitive  to  nursery 
areas:  Salinities  should  be  maintained  between  8 
and  300  parts  per  thousand.  Bottom  temperatures 
should  be  maintained  between  20  and  30  C.  The 
natural  seasonal  temperature  and  salinity  patterns 
should  not  be  changed.  Water  Quality  standards 
are  proposed  for  a  variety  of  parameters.  Addition- 
al regulatory  steps  are  outlined  for  establishing  a 
primary  nursery  area  classification. 
W86-03134 


EFFECTS  ON  WATER  QUALITY  OF  COAL 
MINING  EN  THE  BASEN  OF  THE  NORTH 
FORK  KENTUCKY  RTVER,  EASTERN  KEN- 
TUCKY, 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03136 


ECOLOGICAL  STUDIES  OF  WOOD-BORTNG 
BD7ALVES  EN  THE  VKTNITY  OF  THE 
OYSTER  CREEK  NUCLEAR  GENERATING 
STATION, 

Academy  of  Natural  Sciences  of  Philadelphia,  PA. 
K.  E.  Hoagland. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  NUREG/CR- 
2727,  Price  codes:  A03  in  paper  copy,  A01  in 
microfiche.  NUREG/CR-2727,  Vol.  4,  December 
1982.  36  p,  20  tab,  8  ref,  1  append. 

Descriptors:  'Nuclear  powerplants,  'Mollusks, 
'Temperature  effects,  'Thermal  pollution,  'Spe- 
cies composition,  Fouling,  Thermal  water,  Ther- 
mal powerplants,  Termal  stress,  Water  pollution 
effects,  Estuaries,  Bays,  Population  dynamics, 
Aquatic  populations,  Salinity,  Water  temperature. 

The  species  composition,  distribution,  and  popula- 
tion dynamics  of  wood-boring  bivalves  are  being 
studied  in  the  vicinity  of  the  Oyster  Creek  Nuclear 
Generating  Station,  Barnegat  Bay,  New  Jersey. 
Untreated  wood  test  panels  are  used  to  collect 
organisms  at  1 2  stations,  some  of  which  are  control 
stations  and  some  of  which  are  under  the  thermal 
influence  of  the  nuclear  powerplant.  Physiological 
tolerances  of  three  species  are  also  under  investiga- 
tion in  the  laboratory.  Competition  among  the 
fouling  species  is  being  studied.  Adult  populations 
of  the  shipworm  Teredo  bartschi  existed  in  both 
Oyster  Creek  and  Forked  River  the  summer  of 
1982,  but  the  species  was  rare.  There  was  no  large 


settlement  of  this  or  any  other  teredinid  species  in 
Barnegat  Bay.  Teredo  navalis  was  the  most 
common  species  in  the  monthly  panels.  The  foul- 
ing community  reached  its  maximum  yearly  diver- 
sity in  June-July.  There  was  a  thermal  effluent 
causing  a  water  temperature  change  of  3-4  degrees 
during  most  of  the  summer,  and  salinity  in  Oyster 
Creek  and  Forked  River  was  similar  to  that  of 
Barnegat  Bay.  The  lack  of  a  shipworm  outbreak  in 
1982  may  be  related  to  the  low  temperature 
changes  in  summer,  plus  the  lack  of  a  thermal 
effluent  in  the  preceding  winter-spring  period. 
(Geiger-PTT) 
W86-03230 


EFFECTS  OF  CHLORINE  ON  FRESHWATER 
FISH  UNDER  VARIOUS  TIME  AND  CHEMI- 
CAL CONDITIONS:  TOXICITY  OF  CHLORINE 
TO  FRESHWATER  FISH, 

Wisconsin  Univ. -Milwaukee.  Center  for  Great 
Lakes  Studies. 

A.  S.  Brooks,  J.  M.  Bartos,  and  P.  T.  Danos. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-905841, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
EPRI-EA -2481,  July  1982.  Final  Report.  2  p,  13 
fig,  12  tab,  24  ref.  1435-1. 

Descriptors:  'Bioassay,  'Water  pollution  effect*, 
•Chlorine,  'Chloramines,  Residual  chlorine,  Tox- 
icity, Emerald  shiner,  Channel  catfish,  Rainbow 
trout. 

Laboratory  bioassays  to  determine  the  acute  toxici- 
ty of  monochloramine,  dichloramine,  hypochlo- 
rous  acid  and  hypochlorite  ion,  conducted  on  em- 
erald shiners,  channel  catfish,  and  rainbow  trout, 
are  described.  The  emerald  shiner  was  the  most 
sensitive  fish  studied,  averaging  1.8  times  more 
sensitive  to  chlorine  than  channel  catfish  and  3.3 
times  more  sensitive  than  ranbow  trout.  Actual 
LC50  values  varied  with  length  of  exposure.  Mon- 
ochloramine was  found  to  be  2.4  -  3.5  times  less 
toxic  than  dichloramine,  2.5  -  3.4  times  less  toxic 
than  hypochlorous  acid,  and  1.3  -  1.4  times  less 
toxic  than  hypochlorite  ion,  depending  on  the  spe- 
cies of  fish  tested.  The  suggestion  that  careful 
attention  should  be  paid  not  ony  to  total  residual 
chorine  but  to  the  duration  of  exposure,  and  to 
both  chlorine  and  fish  species  presented  in  estab- 
lishing safe  effluent  limitations,  is  discussed.  (Hal- 
terman-PTT) 
W86-03231 


PROCESSES    OF    ATMOSPHERIC    DEPOSI- 
TION OF  METALS  AND  ACIDS  TO  FORESTS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03236 


ACIDITY,  NUTRIENTS,  AND  MENERALS  EN 
ATMOSPHERIC  PRECIPITATION  OVER 
FLORIDA:  DEPOSITION  PATTERNS,  MECH- 
ANISMS, AND  ECOLOGICAL  EFFECTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03246 


PLANT     RESPONSE     TO     AQUEOUS     EF-  . 

FLUENTS  DERIVED  FROM  EN  SITU  FOSSIL 

FUEL   PROCESSENG   PART  H:   FTVE  GRASS 

PLANT  SPECIES  AND  THEER  RESPONSE  TO 

FTVE    PRODUCED    RETORT    WATERS;    OIL 

SHALE,  TAR  SANDS  AND  UNDERGROUND 

COAL  GASIFICATION, 

Wyoming    Univ.,    Laramie.    Range    Management 

Div. 

Q.  D.  Skinner. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  DE83-002785, 

Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 

DOE/LC/01761-T4  (Pt.   2),   November   1981.nal 

Report.  85  p,  7  fig,  2  tab,  3  ref,  5  append. 

Descriptors:  'Oil  shale,  'Plant  growth,  'Oil  recov- 
ery, 'Grasses,  'Water  pollution  effects,  Ecological 
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Sects,  Industrial  wastes,  Fuel  reprocessing,  Fuel, 
)oal  gasification,  Fate  of  pollutants,  Statistical 
aalysis,  Process  water. 

ive  in  situ  produced  waters  collected  from  retort- 
ig  oil  shale  and  tar  sands  to  produce  oil  and  coal 
>  produce  gas  were  tested  for  their  effect  on  plant 
rowth.  Five  native  grass  plant  species  were  uti- 
zed  for  leaf  area,  root/shoot  ratio  and  shoot/leaf 
rea  ratio  were  parameters  measured.  All  exped- 
ients were  conducted  under  greenhouse  condi- 
ons  using  hydroponic  techniques  and  commercial 
rade  perlite  as  support  systems.  Measurements 
rere  collected  after  a  10  week  growth  period, 
actor  analyses  of  variance  revealed  differences 
listed  between  waters  and  their  effect  on  plants 
>r  all  six  parameters  measured  except  shoot/leaf 
■ea  ratio  were  parameters  measured.  All  exped- 
ients were  conducted  under  greenhouse  condi- 
ons  using  hydroponic  techniques  and  commercial 
rade  perlite  as  support  systems.  Measurements 
ere  collected  after  a  10  week  growth  period, 
actor  analyses  of  variance  revealed  differences 
listed  between  waters  and  their  effect  on  plants 
ir  all  six  parameters  measured.  Differences  among 
Jution  treatments  were  significant  for  all  param- 
ers  measured  except  shoot/leaf  area  ratio.  There 
ere  no  differences  in  water-treatment  interac- 
sns.  Collectively,  the  six  parameters  utilized  in 
le  study  separated  responses  of  plants  tested  to 
eatments  of  various  in  situ  produced  retort 
aters.  Comparing  response  of  different  species  to 
ich  water  is  subjective  due  to  varying  capabilities 
nong  plant  species  to  grow  under  the  given  ex- 
:rimental  system  due  to  their  different  genetic 
laracteristics.  Overall,  Tar  Sands  had  the  least 
feet  on  plant  species,  whereas  150-T  Retort 
ater  (simulates  in  situ  oil  shall  processing)  caused 
sath  to  more  species  than  any  other  aqueous 
fluent  tested.  (Geiger-PTT) 
'86-03248 


LANT     RESPONSE     TO     AQUEOUS     EF- 

LUENTS  DERIVED  FROM  EM  SITU  FOSSIL 

UEL  PROCESSING  PART  I.  EIGHT  PLANT 

JEC3ES  AND  THEHt  RESPONSE  TO  OMEGA 

OIL  SHALE  RETORT  WATER, 

'yoming   Univ.,    Laramie.    Range    Management 

iv. 

j  D.  Skinner. 

vailable  from  the  National  Technical  Information 

:rvice,  Springfield,  VA  22161  as  DE83003784, 

ice  codes:  A04  in  paper  copy,  A01  in  microfiche. 

OE/LC/01761-T4  (Pt.  1),  November  1981.  Final 

sport.  60  p,  2  fig,  2  tab,  9  ref,  5  append. 

escriptors:  *Plant  growth,  *Oil  shale,  'Ecologi- 
1  effects,  *Water  pollution  effects,  *Oil  recovery, 
dustrial  wastes,  Fate  of  pollutants,  Grasses,  Fuel, 
lei  reprocessing. 

oblems  reside  in  the  handling,  containment, 
satment,  disposal,  use,  and  eventual  fate  of 
iters  associated  with  synfuel  processing  tech- 
ques.  Plant  growth  response  to  oil  shale  report 
iter  collected  from  the  1976  Rock  Springs  Site  9 
le  in  situ  oil  shale  combustion  experiment  con- 
icted  by  the  Laramie  Energy  Technology  Center 
is  investigated.  The  purposes  of  the  present 
idy  were  to  evaluate  the  effect  of  retort  water  on 
ints  and  document  effective  parameters  for  de- 
sting  differences  in  plant  growth  by  species.  A 
If-feeding  hydroponic  system  was  used  to  subject 
fferent  dilutions  of  oil  shale  retort  water  to  plants 
own  in  horticulture  grade  perlite  under  green- 
luse  conditions  for  10  weeks.  Parameters  meas- 
ed  included  leaf  area,  total  dry  weight,  shoot 
sight,  root  weight,  root/shoot  ratio  and  shoot/ 
if  area  ratio.  Seven  grass  and  one  forb  species 
sre  utilized  as  test  plants.  Results  showed  that 
owth  was  impaired  when  plants  were  subjected 

retort  water.  Species  response  to  retort  water 
ried.  The  parameters  measured  also  varied  as  to 
eir  ability  to  detect  change  in  growth  response 
ie  to  exposure  of  plants  to  retort  water.  This 
idy  shows  that  methods  utilized  can  provide  a 
paration  of  plant  species  to  one  in  situ  oil  shale 
tort  water.  These  methods  should  give  con- 
died  technology  flexibility  based  on  potential 
xicity  for  selecting  plant  species  for  reclamation 

mined  sites  and  for  testing  water  treatment 
Fects.  (Geiger-PTT) 


W86-03249 


PLANT  RESPONSE  TO  AQUEOUS  EF- 
FLUENTS DERIVED  FROM  IN  SITU  FOSSIL 
FUEL  PROCESSING  PART  III:  THREE  GRASS 
SPECIES  AND  THEIR  RESPONSE  TO  OMEGA 
9  AND  TO  FTVE  PRODUCED  RETORT 
WATERS;  OIL  SHALE,  TAR  SANDS  AND  UN- 
DERGROUND COAL  GASIFICATION. 
Wyoming  Univ.,  Laramie.  Range  Management 
Div. 

Q.  D.  Skinner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE83003786, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
DOE/LC/01761-T4  (Pt.  3),  December  1981,  Final 
Report.  63  p,  7  fig,  41  tab,  5  ref,  4  append. 

Descriptors:  *Fuel  reprocessing,  'Process  water, 
•Oil  shale,  *Plant  growth,  *Water  pollution  ef- 
fects, Fuel,  Coal,  Oil,  Industrial  wastes,  Coal  gasifi- 
cation, Groundwater  pollution,  Fate  of  pollutants, 
Ecological  effects,  Grasses,  Oil  recovery. 

Six  in  situ  produced  waters,  collected  from  retort- 
ing oil  shale  and  tar  sands  to  produce  oil  and  coal 
to  produce  gas,  were  tested  for  their  produced 
waters  diluted  by  groundwater  and  those  that 
remain  undiluted.  Three  native  grass  species  (basin 
wildrye,  western  wheatgrass,  and  alkali  sacaton) 
were  used  to  monitor  growth  response  under 
greenhouse  conditions  using  hydroponic  tech- 
niques and  commercial  grade  perlite  as  support 
systems.  Measurements  were  collected  on  root 
weight,  shoot  weight,  total  dry  weight,  leaf  area, 
root/shoot  ratio  and  shoot/leaf  area  ratio  after  a 
10-week  growth  period.  Results  showed  that  dif- 
ferent process  waters  collected  from  retorting  oil 
shale,  tar  sands,  and  coal,  affect  plant  species  in 
diffeent  ways  and  to  different  degrees.  However, 
in  general,  retort  waters  diluted  by  groundwater 
were  less  toxic  to  plant  species  tested  than  were 
the  undiluted  counterparts.  Parameters  measured 
and  experimental  design  did  separate  reaction  of 
plant  species  to  various  in  situ  retort  waters. 
(Geiger-PTT) 
W86-03253 


REVIEW  OF  THE  EMPACT  OF  COPPER  RE- 
LEASED INTO  MARINE  AND  ESTUARTNE 
ENVIRONMENTS, 

Lawrence  Livermore  National  Lab.,  CA. 

F.  L.  Harrison. 

NUREG/CR-2823,      UCRL-53042,       November 

1982,  1 19  p,  29  tab,  390  ref. 

Descriptors:  'Marine  environment,  'Estuarine  en- 
vironment, 'Copper,  Estuarine  fishes,  Marine 
fishes,  Heavy  metals,  Environmental  effects,  Tox- 
icity, Invertebrates. 

Information  on  the  concentrations  of  copper  in 
abiotic  and  biotic  compartments  of  marine  and 
estuarine  ecosystems  and  the  effect  on  biota  of 
increased  amounts  of  copper  in  the  water  and  the 
sediments  were  reviewed.  Data  compiled  and  dis- 
cussed include  the  quantities  and  physicochemical 
forms  of  copper  in  the  water  column,  the  concen- 
trations of  copper  in  the  bedload  sediments  and 
interstitial  waters,  and  the  concentrations  of 
copper  in  primary  producers,  annelid  worms,  mol- 
luscs, Crustacea,  minor  invertebrates,  and  fishes.  In 
addition,  the  acute  and  sublethal  effects  of  copper 
on  the  same  groups  of  biota  are  presented  as  well 
as  data  on  copper  concentration  factors.  This  infor- 
mation can  be  used  to  evaluate,  for  different  types 
of  ecosystems,  the  ranges  of  concentrations  that 
occur  in  nature,  to  identify  ecosystems  that  are  or 
may  be  impacted  by  copper  released  from  industri- 
al and  urban  sources,  and  to  assess  the  effects  on 
biota  of  the  use  of  copper  alloys  in  nuclear  power 
station  cooling  systems.  (Author) 
W86-03265 


WYCOALGAS  COAL  GASIFICATION 

PROJECT:  PRELIMINARY  DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT,  VOLUME  1, 

Woodward-Clyde    Consultants,     San    Francisco, 

CA. 

Available  from  the  National  Technical  Information 


Effects  Of  Pollution — Group  5C 

Service,  Springfield,  VA  22161  as  DE83-001083, 
Price  codes:  A17  in  paper  copy,  A01  in  microfiche. 
DOE/RA/50404~1232-App.Q-Vol.  1,  August 
1981.  393  p,  144  fig,  93  tab.  DE-F-C02- 
81RA50404 

Descriptors:  *Coal  gasification,  *Environmental 
impact  statement,  Coal  mines,  Environmental  ef- 
fects, Siting,  Environmental  protection,  Water  pol- 
lution control,  Environmental  quality,  Groundwat- 
er, Wildlife,  Aquatic  environment. 

An  environmental  impact  statement  for  a  proposed 
coal  gasification  plant  is  presented.  The  topics 
discussed  in  this  volume  include  project  back- 
ground and  organization,  the  purpose  and  need  of 
the  plant,  a  detailed  description  of  the  proposed 
plant,  a  description  of  the  water  supply  system,  the 
product  pipeline,  the  railroad,  the  coal  mine,  and 
the  interrelationships  of  the  proposed  plant  with 
other  planned  projects.  The  environmental  effects 
of  the  proposed  plant  are  also  described,  emphasiz- 
ing air  quality,  soils,  hydrology  and  water  quality, 
vegetation,  wildlife,  aquatic  biology,  rare  and  en- 
dangered species,  recreation  resources,  visual  re- 
sources, land  use,  cultural  resources  and  socioecon- 
omics. (Halterman-PTT) 
W86-03271 


ACID  PRECTPITATION:  A  CRITIQUE  OF 
PRESENT  KNOWLEDGE  AND  PROPOSED 
ACTION, 

Virginia  Center  for  Coal  and  Energy  Research, 

Blacksburg. 

For  primary  bibliographic  entry  see  Field  5B. 
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ASSESSMENT  OF  IMPLANTED  SUBSTRATE 
SAMPLERS  FOR  MACROINVERTEBRATES 
INHABnTNG  STONE  DIKES  OF  THE  LOWER 
MISSISSIPPI  RIVER, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
D.  B.  Mathis,  C.  R.  Bingham,  and  L.  G.  Sanders. 
Miscellaneous  Paper  E-82-1,  U.S.  Army  Environ- 
mental and  Water  Quality  Operational  Studies, 
February  1982.  Final  Report.  55  p,  3  fig,  13  tab,  41 
ref. 

Descriptors:  'Ecological  effects,  'Dikes,  'Aquatic 
populations,  'Environmental  effects,  'Biological 
samples,  'Levees,  'Aquatic  insects,  'Macroinver- 
tebrates,  Aquatic  animals,  Substrates,  Sampling, 
Water  sampling,  Crustaceans,  Isopods,  Caddisflies, 
Mayflies,  Midges,  'Mississippi  River. 

The  aquatic  macroinvertebrate  assemblage  of  a 
dike  in  the  Lower  Mississippi  River  was  evaluated 
by  implanting  substrate  basket  samplers  into  the 
structure.  The  resulting  data  indicated  that  a  di- 
verse (38  taxa)  and  productive  (average  density  = 
101,968.4  organisms/sq  m)  assemblage  was  present, 
and  was  characterized  by  net-spinning  caddisflies, 
tube-building  chironomids,  clinging  mayflies,  and 
isopods.  A  comparison  of  the  surface  stones  of  the 
basket  samplers  with  adjacent  surface  stones  of  the 
dike  indicated  that  the  implanted  substrates  provid- 
ed representative  estimates  of  both  the  composition 
and  structure  of  the  macroinvertebrate  assemblage. 
These  data  also  indicated  significant  macroinverte- 
brate activity  below  the  surface  substrate  of  the 
dike.  Differences  in  habitat  conditions  among  dike 
positions  (downstream,  top,  upstream)  were  the 
major  contributors  to  overall  sample  variability. 
Thus,  stratified  random  sampling  based  on  dike 
position  is  recommended  for  future  comparative 
studies.  (Author) 
W86-03309 


CONSIDERATIONS  IN  SELECTING  BIOAS- 
SAY  ORGANISMS  FOR  DETERMINING  THE 
POTENTIAL  ENVHtONMENTAL  EMPACT  OF 
DREDGED  MATERIAL, 

EG  and  G  Bionomics,  Pensacola,  FL.  Marine  Re- 
search Lab. 

P.  J.  Shuba,  S.  R.  Petrocelli,  and  R.  E.  Bentley. 
Technical  Report  EL-81-8,  Army  Engineer  Water- 
ways Experiment  Station,  Vicksburg,  MS.,  Sep- 
tember 1981.  Final  report.  86  p,  4  tab,  1  app,  50  ref. 
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DACW39-78-C-0O93. 

Descriptors:  'Bioindicators,  'Bioassays,  'Indica- 
tors, 'Aquatic  animals,  'Dredging,  'Bioaccumula- 
tion,  'Environmental  impact  statement,  Literature 
review,  Assay,  Biological  samples,  Ecological  ef- 
fects, Environmental  effects,  Water  pollution  ef- 
fects. 

A  list  of  factors  was  developed  to  aid  in  the 
selection  of  test  species  for  bioassay  and  bioaccu- 
mulation  potential  studies  with  dredged  material. 
Factors  to  be  considered  for  the  selection  of  test 
species  include  whether  the  organism  was  indige- 
nous to  the  disposal  site  or  closely  related  to  an 
indigenous  species;  was  available  through  collect- 
ing or  purchasing;  had  a  toxicological  data  base; 
could  be  maintained  and  cultured  in  the  laboratory; 
was  useful  in  acute,  chronic,  and  bioaccumulation 
tests;  was  ecologically  and  economically  impor- 
tant; had  a  wide  geographic  distribution,  and  was 
compatible  with  other  test  species  in  the  test  con- 
tainers. For  the  selection  of  test  species  to  deter- 
mine bioaccumulation  potential  in  the  laboratory, 
the  same  factors  were  used  but  with  the  stipulation 
that  the  organism  be  large  enough  to  provide 
sufficient  tissue  for  chemical  analyses  and  that  they 
survive  the  10-day  exposure  period.  Based  on  a 
literature  review,  a  10-day  exposure  period  was 
sufficient  to  qualitatively  determine  if  most  chemi- 
cal contaminants  would  be  accumulated  from 
dredged  material  by  test  organisms  and  was  a 
useful  tool  in  evaluating  the  potential  environmen- 
tal impact  of  dredged  material. 
W86-03319 


HEAVY  METALS  POLLUTION  OF  THE 
UPPER  ARKANSAS  RIVER,  COLORADO,  AND 
ITS  EFFECTS  ON  THE  DISTRIBUTION  OF 
THE  AQUATIC  MACROFAUNA, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03338 


ENVIRONMENTAL    PROTECTION:    STAND- 
ARDS, COMPLIANCE  AND  COSTS, 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03344 


NATURE  AND  CONCENTRATION  OF  POL- 
LUTANTS IN  WATER, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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ROLE  OF  TOXICOLOGY, 

Water  Research  Centre,  Medmenham  (England). 
Medmenham  Lab. 
J.  K.  Fawell. 

IN:  Environmental  Protection:  Standards,  Compli- 
ance and  Costs,  Ellis  Horwood,  Ltd.,  Chichester, 
England,  1984.  72-84  p,  3  fig,  3  tab,  16  ref. 

Descriptors:  'Aquatic  environment,  'Environmen- 
tal protection,  'Toxicity,  'Bioassay,  Carcinogen- 
icity, Mutagenicity,  Epidemiology,  Teratology. 

The  assessment  of  the  probability  of  occurrence  of 
toxic  effects  is  a  relatively  new  field  and  one  which 
presents  particular  difficulty  for  toxicologists.  Be- 
cause the  potential  for  exposure  of  most  of  the 
population  through  water  is  enormous,  a  great 
responsibility  rests  with  industry  to  ensure  their 
own  actions  do  not  create  new  problems  while 
solving  others.  To  provide  a  proper  framework  for 
toxicological  endeavors,  the  author  discusses  a  va- 
riety of  aspects  of  this  important  area  of  study. 
First,  there  are  a  number  of  aspects  of  the  biologi- 
cal activity  of  a  compound,  including  acute  toxici- 
ty, chronic  toxicity,  carcinogencity,  mutagenicity, 
reproductive  toxicity,  metabolism,  and  pharmaco- 
kinetics. Second,  there  is  information  from  special 
studies  such  as  behavior,  immuno-toxicity  and  al- 
lergic responses.  The  value  of  information  result- 
ing from  testing  is  also  discussed;  several  pitfalls  of 
using  toxicity  data  are  outlined.  Finally,  the  use  of 
toxicity  data  in  environmental  protection  and 
future  research  needs  are  discussed. 


W86-03347 


EPIDEMIOLOGY  AND  WATER  QUALITY, 

London  School  of  Hygiene  and  Tropical  Medicine 
(England).  Dept.  of  Medical  Statistics  and  Epide- 
miology. 
P.  Fraser. 

IN:  Environmental  Protection:  Standards,  Compli- 
ance and  Costs,  Ellis  Horwood,  Ltd,  Chichester, 
England,  1984.  85-93  p,  26  ref. 

Descriptors:  'Aquatic  environment,  'Epidemiolo- 
gy, 'Toxicity,  'Water  pollution,  Great  Britain, 
Water  pollution  effects,  Carcinogenicity,  Nitrogen, 
Public  health. 

Examples  of  the  spread  of  disease  resulting  from 
poor  water  quality  are  discussed  in  this  paper. 
Swimming-associated  illnesses  are  mainly  gastro- 
intestinal problems,  arising  from  swimming  in  con- 
taminated water.  Cardio-vascular  disease  appears 
to  be  associated  with  consumption  of  hard  water, 
but  the  exact  relationship  or  possible  mechanisms 
are  not  understood.  The  disease  methaemo-globin- 
aemia  has  been  shown  to  be  related  to  nitrates  in 
water.  Although  the  exact  role  of  nitrate  pollution 
in  the  spread  of  this  disease  is  not  known,  it  does 
occur  primarily  in  countries  where  water  quality  is 
low.  Nitrates  have  also  been  implicated  in  cases  of 
stomach  cancer.  The  author  points  out,  however, 
that  recent  studies  conducted  in  England,  Italy, 
Chile,  Denmark,  Hungary  and  France  did  not 
reveal  a  link  between  water-borne  nitrates  and 
cancer.  Finally,  although  a  controversy  existed  in 
which  fluoridation  of  water  linked  to  cancer,  sub- 
sequent research  has  indicated  that  there  is  no  link 
between  the  two.  (Halterman-PTT) 
W86-03348 


ECOTOXICOLOGY  AND  ENVIRONMENTAL 
QUALITY, 

Ministerie   van   Volkshuisvesting   en    Ruimtelijke 
Ordening,  Leidschendam  (Netherlands). 
W.  H.  Konemann. 

IN:  Environmental  Protection:  Standards,  Compli- 
ance and  Costs,  Ellis  Horwood,  Ltd,  Chichester, 
England,  1984.  94-103  p,  3  fig,  3  tab,  12  ref. 

Descriptors:  'Aquatic  environment,  'Toxicity, 
'Bioassay,  'Environmental  protection,  Median  tol- 
erance limit,  Mortality,  Algae,  Fish,  Zooplankton. 

The  role  of  ecotoxicology  in  environmental  pro- 
tection is  discussed  in  order  to  describe  the  extent 
to  which  it  helps  to  improve  or  defend  the  quality 
of  the  environment.  First,  the  goals  of  ecotoxico- 
logy were  defined  as  (a)  the  prediction  of  levels  of 
chemicals  which  do  not  have  a  negative  impact  on 
environmental  quality;  (b)  the  identification  of 
chemicals  responsible  for  poor  environmental  qual- 
ity; and  (c)  the  monitoring  of  the  actual  quality  of 
surface  water.  Second,  the  currently  used  ecotoxi- 
city  tests  are  described.  Of  primary  interest  are  the 
no-effect-levels,  LC50-mortality  type  tests,  immo- 
bilization tests  such  as  the  Daphnia  EC50,  and 
algal  growth  tests.  Third,  several  aspects  of  toxici- 
ty testing  are  discussed:  the  importance  of  knowing 
the  form  or  species  of  the  test  compound,  the  uses 
and  limitations  of  multiple  species  tests,  and  the 
problems  of  testing  mixtures  of  chemicals.  It  is 
concluded  that  a  set  of  about  five  acute  tests  and 
two  chronic  tests  is  sufficient  for  thorough  ecotoxi- 
city  testing.  Safety  factors  are  necessary  because  of 
differences  between  the  real  environment  and  the 
laboratory.  (Halterman-PTT) 
W86-03349 


STANDARDS  AND  LIMITS  FOR  WATER 
QUALITY  CONTROL, 

Water  Research  Centre,  Medmenham  (England). 
Medmenham  Lab. 
R.  F.  Packham. 

IN:  Environmental  Protection:  Standards,  Compli- 
ance and  Costs,  Ellis  Horwood,  Ltd,  Chichester, 
England,  1984.  108-122  p,  3  tab,  19  ref. 

Descriptors:  'Aquatic  environment,  'Standards, 
'Toxicity,  'Bioassay,  Median  tolerance  limit,  Mor- 
tality, Microbiological  studies,  Chemical  composi- 
tion, Radioactivity. 


Despite  all  of  the  uncertainties  involved  in  setting 
limits  for  water  constitutents,  they  are  useful  and 
even  vital  in  many  aspects  of  water  quality  man- 
agement. The  number  of  limits  established  for  vari- 
ous purposes  will  continue  to  grow  and  some  of 
the  present  uncertainties  will  diminish  as  a  result  of 
research.  This  paper  addresses  several  aspects  of 
standards  and  limits  for  water  quality,  with  empha- 
sis on  some  specific  research  needs  and  some  sug- 
gested guidelines  for  the  implementation  of  stand- 
ards and  limits.  The  relative  toxicity  of  different 
chemical  species  of  the  same  element,  and  the 
toxicity  of  mixtures  of  substances,  are  problems 
which  need  more  research.  One  of  the  major 
guidelines  suggested  for  the  use  of  standards  is  that 
when  standards  are  exceeded,  all  aspects  of  the 
contamination  should  be  investigated,  including  its 
significance  to  health  in  the  local  context.  Obvious- 
ly, the  need  to  safeguard  public  health  and  envi- 
ronmental quality  is  unquestionable,  but  excessive 
safety  margins  have  important  cost  implications 
which  cannot  be  ignored.  (Halterman-PTT) 
W86-O3350 


MONITORING  COMPLIANCE  WITH  STAND- 
ARDS, 

Water  Research  Centre,  Medmenham  (England). 
Medmenham  Lab. 
J.  C.  Ellis,  and  D.  G.  Miller. 
IN:  Environmental  Protection:  Standards,  Compli- 
ance, and  Costs,  Ellis  Horwood,  Ltd,  Chichester, 
England,  1984.  123-139  p,  11  fig,  3  ref,  1  append. 

Descriptors:  'Aquatic  environment,  'Monitoring, 
•Toxicity,  Standards,  Water  quality  standards, 
Specifications,  Environmental  protection. 

With  the  move  toward  increasing  legislation  and 
the  tendency  to  prefer  a  more  rigorous  numerical 
approach  to  standards,  operating  agencies  are 
being  obliged  to  examine  in  more  detail  a  variety 
of  measures  covering  the  field  of  environmental 
protection.  This  paper  reviews  the  statistical  prin- 
ciples involved  in  compliance  monitoring,  and  sets 
out  the  compromises  necessary  in  practice.  The 
conclusions  drawn  from  this  review  are  as  follows: 
All  persons  involved  in  monitoring  must  come  to 
terms  with  the  limitations  of  practical  monitoring 
schemes.  Those  entrusted  with  operational  func- 
tions should  give  priority  to  protection  of  life,  but 
should  allowed  flexibility  in  reacting  to  standards 
infringements.  Fuller  use  should  be  made  of  the 
scientific  knowledge  of  systems  and  of  the  underly- 
ing statistical  relationships  involved  in  monitoring. 
Concentrated  surveys,  which  would  define  under- 
lying trends,  should  be  followed  by  long-term,  less 
intensive  monitoring.  Finally,  uniform  approaches 
which  ignore  local  factors  are  unlikely  to  be  cost- 
effective. 
W86-03351 


EUROPEAN  COMMUNITY  POLICY  ON  ENVI- 
RONMENTAL MANAGEMENT, 

Commission  of  the  European  Communities,  Brus- 
sels (Belgium). 
A.  J.  Fairclough. 

IN:  Environmental  Protection:  Standards,  Compli- 
ance and  Costs,  Ellis  Horwood,  Ltd,  Chichester, 
England,  1984.  158-168  p,  21  ref. 

Descriptors:  'Aquatic  enviroment,  'Environmen- 
tal protection,  'Standards,  'Environmental  manage- 
ment, Europe. 

The  European  Community  approved  the  first 
'Action  Program'  in  1973.  The  aim  was  to  ensure 
the  sound  management  of  natural  resources  and  to 
bring  qualitative  aspects  into  the  planning  and  or- 
ganization of  economic  and  social  development. 
This  paper  describes  the  origin  of  the  Environmen- 
tal Action  Program,  indicates  the  rationale  for  its 
existence,  reviews  its  achievements,  and  describes 
its  effects  on  the  field  of  water  pollution  control. 
Some  70  legislative  measures,  many  of  which  deal 
with  water  pollution,  have  been  adopted  in  the  ten 
years  between  the  adoption  of  the  program  and  the 
writing  of  this  paper.  The  Dangerous  Substances 
Directive,  a  number  of  directives  dealing  with 
surface  water,  drinking  water,  bathing  water, 
freshwater  fish  and  shellfish,  and  finally,  a  series  of 
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directives  pertaining  to  certain  specific  industrial 
processes  were  among  the  major  actions  in  the 
field  of  water  pollution  control.  The  authors  con- 
clude with  a  discussion  of  the  importance  of  sound, 
forward-looking  enviromental  policy  in  the  whole 
body  of  the  socio-economic  policies.  (Halterman- 
PTT) 
W86-03353 


APPROACH  OF  THE  FEDERAL  GERMAN  RE- 
PUBLIC-ANTICIPATING ENVIRONMENTAL 
EFFECTS, 

Council   of  Experts  on   Environmental   Matters, 
Bonn  (Germany,  F.R.). 
1.  Salzwedel. 

rN:  Environmental  Protection:  Standards,  Compli- 
ance and  Costs,  Ellis  Horwood,  Ltd,  Chichester, 
England,  1984.  167-180  p. 

Descriptors:  'Aquatic  environment,  •Environmen- 
tal protection,  'Standards,  Federal  German  Re- 
public, Enviromental  effects. 

\  primary  requirement  of  the  management  of 
water  resources  by  the  authorities  is  the  task  of 
regulating  effluent  disposal  in  such  a  way  as  not  to 
place  the  public  water  supply  at  risk.  Up  to  the 
promulgation  of  the  Federal  German  Republic's 
Fourth  Amendment  to  the  Water  Resources  Policy 
\ct,  only  the  public  water  supply  received  special 
recognition  in  federal  law.  Specifically,  authoriza- 
ion  and  permission  for  water  use  were  to  be 
■efused  if  the  use  was  prejudiced  to  public  well 
leing.  particulary  if  it  was  expected  to  pose  a 
hreat  to  public  water  supply.  On  the  other,  hand, 
t  was  left  to  the  discretion  of  management  to 
insure  that  the  requirements  for  proper  effluent 
lisposal  were  duly  met.  The  1976  Amendment 
Four  of  the  Water  Act,  however,  listed  provisions 
which  included  the  introduction  of  liability  for 
affluent  disposal  planning,  and  the  ad  hoc  applica- 
ion  of  the  Water  Law  to  indirect  dischargers. 
Furthermore,  minimum  requirements  for  produc- 
ion  and  purification  technology  are  outlined.  (Hal- 
erman-PTT) 
W86-03354 


LJK  APPROACH  -  ENVIRONMENTAL  QUAL- 
ITY STANDARDS, 

Department  of  the  Environment,  London  (Eng- 
and). 

f.  A.  L.  Gunn. 

iN:  Environmental  Protection:  Standards,  Compli- 
mce  and  Costs,  Ellis  Horwood,  Ltd,  Chichester, 
England,  1984.  181-188  p. 

Descriptors:  'Aquatic  environment,  'Environmen- 
al  protection,  'Standards,  Environmental  effects, 
Jnited  Kingdom,  Enviromental  management, 
Europe,  Water  quality  standards,  Toxicity. 

rhe  principles  on  which  water  pollution  control 
xjlicies  are  currently  founded  in  the  United  King- 
iom  are  explained.  There  are  four  basic  principles. 
First,  a  single  authority  exercises  control  over  all 
lischarges  within  a  river  basin,  and  provides  water 
ervices  throughout  the  area  of  that  river  basin. 
rhis  is  the  principle  of  unified  management. 
Second,  dischargers  are  required  to  meet  condi- 
ions  which  are  set  by  reference  to  the  enviromen- 
al  quality  objective  propounded  for  the  receiving 
water.  This  is  the  principle  of  using  environmental 
juality  objectives.  Third,  the  polluter  should  pay 
he  cost  of  the  measures  necessary  to  avert,  reduce 
>r  remedy  any  pollution  he  causes.  This  is  the 
jolluter  pays  principle.  Fourth,  in  environmental 
natters  the  British  Government  participates  con- 
itructively  in  the  work  of  the  European  Communi- 
■y  and  complies  with  its  requirements.  This  princi- 
ple is  referred  to  as  the  European  Community 
JOmmitment.  The  author  expresses  his  belief  that 
»gether,  these  principles  should  provide  a  sound 
)asis  for  the  development  of  policy  and  practice  in 
he  protection  of  the  aquatic  environment.  (Halter- 
nan-PTT) 
W86-03355 


5PILLAGES-AN  OPERATIONAL  APPROACH, 

Wessex  Water  Authority,  Bristol  (England). 

Por  primary  bibliographic   entry   see   Field   5G. 
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CONTINGENCY  PLANNING  FOR  CHEMICAL 
ACCIDENTS, 

World   Health   Organization,   Copenhagen   (Den- 
mark). Regional  Office  for  Europe. 
For  primary  bibliographic   entry  see  Field   5G. 
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PROTECTION  OF  THE  AQUATIC  ENVIRON- 
MENT -  RESEARCH  NEEDS, 

Water  Research  Centre,  Medmenham  (England). 
Medmenham  Lab. 
S.  C.  Warren. 

IN:  Environmental  Protection:  Standards,  Compli- 
ance and  Costs,  Ellis  Horwood,  Ltd,  Chichester, 
England,  1984.  p  283-294,  2  tab. 

Descriptors:  'Aquatic  environment,  'Environmen- 
tal protection,  'Public  health,  Wastewater  facili- 
ties, Environmental  quality,  Ocean  dumping,  Acid 
rain,  Sewage  sludge,  Sewage  treatment,  Chemical 
wastes. 

Despite  the  hope  that  economic  factors  should  not 
be  allowed  to  impede  environmental  improve- 
ments, in  practice  they  will.  It  is  essential  that  the 
money  available  for  environmental  protection  be 
spent  where  it  will  do  the  most  good.  Environmen- 
tal concern  can  be  divided  into  three  major  catego- 
ries: risk  of  damage  to  human  health,  the  'ecologi- 
cal balance',  and  the  aesthetic  aspects  of  the  envi- 
ronment. Research  on  the  impact  of  a  variety  of 
possible  pollutants  on  these  three  areas  is  clearly 
needed.  Some  of  the  more  critical  areas  are  heavy 
metals,  nitrate,  oxides  of  nitrogen  and  sulphur, 
organic  compounds,  sewage  effluent  and  sludge, 
agricultural  wastes,  and  the  exploitation  of  the 
environment  in  the  forms  of  farming  and  forestry, 
angling,  land  drainage,  and  river  improvements. 
Both  basic  and  applied  research  are  needed  to 
provide  the  information  needed  to  adequately  ad- 
dress the  many  issues  that  exist  regarding  these 
research  needs.  (Halterman-PTT). 
W86-03361 


APPLICATION  OF  THE  PRELIMINARY  POL- 
LUTANT LIMIT  VALUE  (PPLV)  ENVIRON- 
MENTAL RISK  ASSESSMENT  APPROACH  TO 
SELECTED  LAND  USES, 

Army  Medical  Bioengineering  Research  and  De- 
velopment Lab.,  Fort  Detrick,  MD. 
For  primary  bibliographic  entry  see  Field  5B. 
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DYNAMICS  OF  LOTIC  SYSTEMS, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
Ann  Arbor  Science,  Ann  Arbor,  MI.  1983.  Edited 
by  Thomas  D.  Fontaine,  III  and  Steven  M.  Bartell. 
494  p. 

Descriptors:  'Aquatic  environment,  'Lotic  envi- 
ronment, Stream  biota,  Productivity,  Aquatic  pro- 
ductivity, Primary  productivity,  Secondary  pro- 
ductivity, Consumers,  Aquatic  communities,  Mi- 
crobial studies,  Invertebrates,  Nutrients,  Denitrifi- 
cation. 

Increases  in  the  number  of  stream  ecologists,  tech- 
nical articles,  and  frequency  of  special  symposia  on 
lotic  ecosystems  reflect  a  growing  interest  in  the 
structure  and  function  of  streams  and  rivers.  While 
progress  has  been  made  in  many  areas  of  speciali- 
zation related  to  lotic  ecosystem  studies,  communi- 
cation across  borderlines  of  separate  disciplines  has 
been  all  too  infrequent.  The  purpose  of  the  sympo- 
sium, published  in  these  proceedings,  was  to  pro- 
vide a  format  for  the  assembly  of  individuals  from 
academia,  industry,  and  government  to  explore  a 
variety  of  factors  that  govern  the  structure  and 
function  of  flowing  water  systems.  The  major 
topics  covered  include  system  concepts,  synthesis 
studies,  dynamics,  and  control  of  system  compo- 
nents, consumers,  detritus  and  nutrients.  (Halter- 
man-PTT) 
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RESOURCE  SPIRALENG:  AN  OPERATIONAL 
PARADIGM  FOR  ANALYZING  LOTIC  ECO- 
SYSTEMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

J.  W.  Elwood,  J.  D.  Newbold,  R.  V.  O'Neill,  and 
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The  cycling  of  nutrients  and  organic  carbon  within 
a  stream  is  a  critical  process  driving  the  aquatic 
ecosystem.  A  conceptual  view  of  this  pheno- 
menom  is  spiraling,  defined  as  the  spatially  depend- 
ent cycling  of  nutrients  and  the  processing  of  or- 
ganic matter  in  lotic  ecosystems.  This  view  pro- 
vides a  framework  for  describing  and  measuring 
the  temporal  and  spatial  dynamics  of  nutrients  and 
organic  carbon.  The  authors  conclude  that  nutrient 
spiraling  length  and  organic  carbon  turnover 
length  are  indices  of  the  use  of  these  resources 
supplied  from  the  surrounding  watershed  relative 
to  their  rate  of  downstream  transport.  Further- 
more, nutrient  spiraling  in  most  undisturbed 
streams  is  predominantly  a  biotic  process  involving 
the  sorption,  retention  and  turnover  of  nutrients  by 
microbes.  Shortening  of  the  spiraling  length  is 
associated  with  increased  productivity.  Further  use 
of  the  spiraling  concept  will  allow  an  examination 
of  the  many  complex  community-  and  system-level 
interactions  in  streams  and  rivers  to  better  under- 
stand their  longitudinal  interdependencies  and 
mechanisms  in  stream  communities  for  stabilizing 
the  supply  of  nutrients  and  energy  resources.  (Hal- 
terman-PTT) 
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The  theoretical  concepts  of  lotic  ecosystems  cen- 
tering on  the  river  continuum  concept,  which  de- 
scribes the  gradient  of  physical  conditions  and 
resulting  biotic  responses  from  the  headwaters  to 
the  mouths  of  rivers,  and  nutrient  spiraling,  con- 
cerned with  the  unidirectional  and  biologically  me- 
diated recyling  of  nutrients  along  a  river  continu- 
um, do  not  provide  for  the  effects  of  impound- 
ments on  lotic  reaches.  The  work  described  in  this 
paper  is  an  attempt  to  attain  a  broad  theoretical 
perspective  of  regulated  lotic  systems  over  the 
entire  longitudinal  stream  profile.  Discontinuity 
distance  (DD),  defined  as  the  longitudinal  shift  of  a 
given  parameter  by  stream  regulation,  may  be  posi- 
tive (downstream  shift),  negative  (upstream  shift), 
or  near  zero.  The  direction  and  intensity  of  DD 
vary  as  functions  of  the  specific  parameter  exam- 
ined and  the  position  of  the  dam(s)  along  the 
longitudinal  stream  profile.  The  serial  discontinuity 
concept  can  be  applied  to  physical  parameters 
(e.g.,  temperature  summation)  and  biological  phe- 
nomena at  the  population  (e.g.,  species  abundance 
patterns),  community  (e.g.,  biotic  diversity),  or 
ecosystem  levels  (e.g.,  photosynthesis/respiration). 
(Author) 
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This  paper  presents  an  approach  to  lotic  ecosystem 
studies  based  on  the  concept  of  relevant  dynamic 
processes.  A  process  is  defined  as  a  systematic 
series  of  actions  relevant  to  the  dynamics  of  the 
system  as  it  is  modeled.  Each  process  is  expressed 
as  a  set  of  variables,  and  state  variables  represent 
either  biomass  or  process  capacity,  depending  on 
whether  or  not  qualitative  aspects  within  a  process 
are  represented.  Process  dynamics  in  lotic  ecosys- 
tems are  discussed  relative  to  (1)  the  potential  to 
expand  process  capacity,  (2)  process  production, 
(3)  realized  growth  of  process  capacity,  and  (4) 
process  regulation.  A  set  of  variables  are  defined 
which  aid  in  the  investigation  of  mechanisms  regu- 
lating process  dynamics  in  lotic  ecosystems.  Proc- 
ess models  are  discussed  in  relation  to  their  role  in 
hypothesis  generation,  data  assessment,  and  the 
setting  of  research  priorities.  Specific  hypotheses 
relative  to  process  dynamics  in  lotic  ecosystems 
are  proposed  and  related  to  the  behavior  or  a  lotic 
ecosystem  model.  (Author) 
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The  issue  of  water  as  a  constraint  to  power  plant 
siting  was  investigated  at  the  Wisconsin  River  be- 
tween Wisconsin  Dells  and  Lake  Wisconsin.  This 
stretch  of  river  has  been  the  subject  of  much 
interest  since  the  construction  of  the  1000-MW 
coal-fired  Columbia  power  plant.  An  attempt  was 
made  to  determine  future  trade-offs  between  using 
the  river  for  waste  heat  assimilation  or  organic 
waste  discharge.  Simulations  of  water  quality  were 
carried  out  to  evaluate  the  effect  of  potential  heat 
discharges  from  projected  power  plants  at  three 
possible  sites  on  the  levels  of  dissolved  oxygen, 
biochemical  oxygen  demand,  and  algae  growth 
during  periods  of  extremely  low  flow.  Model  pa- 
rameters, boundary  conditions,  and  assumptions 
made  to  specify  the  hydraulic  parameters  of  the 
system  to  model  the  river  are  discussed.  Results 
indicate  that  future  development  along  the  river 
will  adversely  affect  dissolved  oxygen  levels  in 
Lake  Wisconsin  (dropping  to  4  mg/1  at  one  point), 
but  that  nutrient  loadings  are  of  greater  conse- 
quence than  waste  heat  discharges.  Neither  waste 
heat  nor  nutrient  discharges  were  found  to  limit 
projected  biochemical  oxygen  demand  levels 
caused  by  organic  waste  discharges.  (Author) 
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In  recent  years  efforts  to  improve  water  quality  in 
streams  have  intensified.  Because  of  the  passage  of 
the  Federal  Water  Pollution  Control  Act,  most 
point  sources  of  pollution  now  receive  best  practi- 
cable wastewater  treatment.  However,  the  effects 
of  this  upgrading  of  treatment  of  point-source  pol- 
lution in  receiving  waters  has  not  been  studied  in 
detail.  This  paper  presents  data  from  studies  that 
do  illustrate  the  long-term  changes  in  a  stream 
with  point  sources.  After  a  20-year  period,  total 
annual  phosphorous  discharge  from  the  upper  por- 
tion of  Red  Cedar  River  Michigan  has  increased 
2.4-fold.  Discharge  of  phosphorous  from  the  lower 
portion  only  increased  1.2-fold.  Sediment  accrual, 
macrophyte  productivity,  and  periphyton  produc- 
tion have  all  declined.  Nutrient  loading  is  essential- 
ly the  same  for  an  upstream  and  a  downstream 
station,  meaning  nutrient  input  is  from  diffuse 
sources.  (Halterman-PTT) 
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A  year-long  comparison  of  stream  channel  and 
floodplain  water  of  the  lower  Tar  River,  North 
Carolina,  established  that  hydrologic  phases  result- 
ing in  water  flow  from  floodplain  to  stream  chan- 
nel would  dilute  nitrate  (and  usually  ammonium) 
concentrations  in  stream  water.  In  contrast,  flood- 
plain  drainage  water  would  normally  augment  fil- 
terable reactive  phosphorous  in  the  stream.  Nitrate 
loss  exceeded  ammonium  loss  from  surface  water 
to  which  these  ions  were  added  above  background 
levels.  Loss  rates  of  both  ions  were  greater  in  July 
and  November  than  in  February,  the  coldest 
month.  Nitrogen- 15  trace  experiments  confirmed  a 
one-way  path  of  nitrate  from  the  surface  water; 
this  was  made  possible  by  denitrification  in  the 
sediments.  Ammonium  diffusion  was  bidirectional 
between  surface  water  and  sediments.  Background 
concentrations  of  inorganic  nitrogen  in  interstitial 
water  of  surface  sediments  underwent  greatest 
changes  during  warm  season  dry  down.  Loss  of 
32P04  from  surface  water  was  mostly  by  abiotic 
mechanisms  during  all  seasons  and  was  entirely  so 
during  the  coldest  part  of  the  year.  (Author) 
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Relatively  little  attention  has  been  given  to  investi- 
gating the  dynamics  and  functions  of  macrophytes 
in  lotic  systems.  This  paper  presents  studies  com- 
paring production  and  relative  importance  of  sub- 
merged and  emergent  macrophytes  of  the  New 
River,  Virginia,  and  Watauga  River,  Tennessee. 
Primary  production  and  decomposition  rates  of 
macrophytes  were  estimated  by  removing  sequen- 
tial standing  crop  and  measuring  weight  lost  over 
time  from  in  situ  litter-bag  incubations  of  plant 
materials.  Standing  crops  ranged  from  790.1  g/sq 
m  ash  free  dry  weight  for  Typha  latifolia  to  9.8  g/ 
sq  m  for  Potamogeton  crispus  in  the  New  River.  In 
the  Watauga  River,  the  maximal  standing  drops  of 
P.  crispus  and  Podostemum  ceratophyllum  were 
86.8  and  97.6  g/sq  m,  respectively.  The  maximal 
standing  crop  of  P.  ceratophyllum  in  the  New 
River  was  12.8  g/sq  m.  Examination  of  decomposi- 
tion rates  revealed  two  apparent  categories:  fast 
(k=0.12  -  0.21  g/g/day)  and  slow  (k=0.03  0.04  g/ 
g/day).  Comparisons  of  these  rates  with  those  re- 
ported for  allochthonous  inputs  can  further  clarify 
the  role  of  macrophytes  in  lotic  ecosystems.  (Hal- 
termann-PTT) 
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The  relative  roles  of  biological  interactions  and 
physical-chemical  factors  in  structuring  benthic 
stream  communities  have  not  been  established.  If 
streams  are  placed  on  a  gradient  from  harsh  to 
benign  physical  conditions,  harsher  streams  may  be 
characterized  by  unfavorable  ranges  of  diel  and 
seasonal  fluctuation  of  such  factors  as  current, 
depth,  substrate  shifts,  temperature,  and  availabil- 
ity of  habitable  space.  Biological  interactions  may 
be  relatively  unimportant  if  harsh  physical  condi- 
tions eliminate  predators  and  maintain  prey  popu- 
lations at  low  numbers.  As  streams  become  more 
benign,  biological  interactions  may  increase  in  im- 
portance. Predation  may  override  competition  in 
benign  streams  where  predators  are  not  excluded 
by  physical  conditions,  where  prey  have  effective 
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tenses  or  where  prey  cannot  find  spatial  refuge 
jm  predators.  Competition  may  dominate  as  a 
terminate  of  species  distribution  within  prey  ref- 
;es,  in  systems  where  prey  defenses  are  effective, 
within  moderately  harsh  systems  where  preda- 
r  populations  do  not  reach  levels  high  enough  to 
ert  sufficient  pressure  on  prey  populations, 
.uthor) 
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ie  intermediate-disturbance  hypothesis  predicts 
it  biotic  diversity  will  be  greatest  in  communities 
jjected  to  moderate  levels  of  disturbance.  It  is 
nsistent  with  diversity  patterns  observed  in  natu- 
and  altered  lotic  ecosystems.  Species  diversity 
oppressed  in  stream  habitats  exposed  to  disturb- 
:es  that  are  severe  (organic  loading  or  acid  mine 
linage)  or  frequent  (diel  flow  fluctuations).  In 
iition,  habitats  with  enhanced  environmental 
istancy  (spring  sources  or  streams  below  storage 
ervoirs)  exhibit  suppressed  diversity  even  if  ad- 
:se  conditions  (e.g.,  oxygen  deficits)  are  not  ap- 
■ent.  It  is  postulated  that  'undisturbed'  lotic  sys- 
ls  are  in  fact  'disturbed'  and  that  the  high  biotic 
ersity  of  natural  streams  is  a  function  of  moder- 
perturbation.  Diversity  is  enhanced  by  the 
tio-temporal  heterogenity  resulting  from  inter- 
diate  disturbance,  which  maintains  the  commu- 
y  in  a  nonequilibrium  state.  This  theory  may 
»unt  for  much  of  the  diversity  variance  within 
am  systems  and  between  different  types  of  lotic 
ritats.  (Author) 
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if  processing  in  the  middle  reaches  of  the  New 
rer,  Virginia,  proceeds  at  rates  equivalent  to 
se  reported  for  small  streams.  The  initial  stages 
New  River  leaf  processing  are  mediated  by 
Toorganisms  and  enhanced  by  mechanical  frag- 
ntation,  but  macroinvertebrates  important  in  ini- 
leaf  processing  in  small  streams  are  unimpor- 
t  in  the  section  of  New  River  studied. 
amore(Platanus  occidentalis)  leaves  decom- 
ed  at  a  significantly  slower  rate  than  did  those 
lx>x  elder(Acer  negundo).  Differences  in  proc- 
ng  rates  were  caused  by  differences  in  initial 
portions  and  distributions  of  leaf  chemical  con- 
uents  and  the  rapidity  of  chemical  constituent 
i  during  incubation.  Microbial  numbers  were 
ater  and  microbial  activity  higher  on  box  elder 
'es  in  comparison  with  sycamore;  this  was 
bably  because  the  faster  decomposing  leaves 
re  favored  as  a  nutritional  substrate.  Seasonal 
uctions  in  chemical  constituent  losses,  microbial 
ivity,  and  processing  rates  occurred  during 
iter.  In  spring,  leaf  chemical  losses,  microbial 
ivity,  and  processing  rates  gradually  increased; 
!  suggests  that  seasonal  temperature  regulated 
processing  mechanisms  studied.  (Author) 
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Leaves  form  the  major  trophic  base  of  many 
streams,  especially  small  headwater  streams  drain- 
ing forested  watersheds  in  the  eastern  deciduous 
forest  of  North  America.  Leaves  entering  these 
streams  are  broken  down  by  a  combination  of 
physical,  chemical,  and  biological  factors,  includ- 
ing mechanical  breakage,  leaching  of  water-soluble 
compounds,  microbial  decomposition,  and  inverte- 
brate feeding.  The  concern  of  this  report  is  the 
importance  of  invertebrate  feeding  on  leaf  break- 
down rates  and  generation  of  small  particles  of 
detritus.  It  has  been  suggested  that  leaf-shredding 
insects  have  an  important  role  in  breakdown  of  leaf 
detritus  and  the  production  of  particulate  organic 
matter  (POM)  in  streams.  This  role  was  evaluated 
by  comparing  detrital  dynamics  in  three  permanent 
and  three  temporary  tributaries  of  Guys  Run, 
Rockbridge  County,  Virginia.  In  general,  the 
streams  with  fastest  leaf  breakdown,  highest  low- 
flow  POM  concentrations,  and  largest  average 
POM  particulate  sizes  were  found  to  have  the 
greatest  shredder  and  total  insect  densities.  It  was 
concluded  that  this  is  further  evidence  for  the 
importance  of  shredders  in  woodland  streams. 
W86-03394 


MICROBIAL  ACTION  IN  DETRITAL  LEAF 
PROCESSrNG  AND  THE  EFFECTS  OF  CHEM- 
ICAL PERTURBATION, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
J.  F.  Fairchild,  T.  P.  Boyle,  E.  Robinson- Wilson, 
and  J.  R.  Jones. 

IN:  Dynamics  of  Lotic  Systems,  Ann  Arbor  Sci- 
ence, Ann  Arbor,  MI.  1983,  437-456  p,  1 1  fig,  27 
ref. 

Descriptors:  'Aquatic  environment,  'Lotic  envi- 
ronment, 'Microbial  studies,  Detritus,  Cycling  nu- 
trients, Organic  carbon,  Aquatic  communities, 
Sodium  penta-chlorophenol,  Adenosine  triphos- 
phate, Lipid  synthesis,  Electron  microscopy. 

A  laboratory  study  was  conducted  to  determine 
the  effects  of  microbial  action  on  detrital  leaf  proc- 
essing and  to  quantify  the  effects  of  an  anti-micro- 
bial  agent  on  our  microbial  functions.  Preleached 
disks  from  leaves  of  Acer  saccharum  were  incubat- 
ed in  flasks  of  stream  water  on  a  rotary  shaker  at 
20  degree  C  for  56  days.  Treatments  consisted  of  a 
control,  killed  control,  and  1.0  and  10.0  mg/1 
sodium  pentachlorophenol(PCL).  Leaf  disks  were 
periodically  measured  for  changes  in  dry  weight, 
ask  weight,  ash-free  dry  weight(AFDW),  and  ni- 
trogen. Microbial  measurements  included  respira- 
tion, adenosine  triphosphate,  and  14C  acetate  in- 
corporation in  lipids.  Changes  in  AFDW  of  leaf 
disks  in  the  control  indicated  that  microbes  proc- 
essed 21%  of  leaf  material  during  the  56-day  study. 
The  PCP  treatments  did  not  differ  significantly 
from  the  control  in  loss  of  AFDW  from  leaf  disks. 
Significant  differences  were  noted  among  several 
microbial  chasracteristics,  however,  this  possibly 
indicates  structural  differences  caused  by  the  PCP 
treatments.  Chemical  perturbation  could  alter  the 
structure  of  microbial  communities  and  therefore 
adversely  affect  leaf  processing,  invertebrate  pro- 
ductivity, and  fishery  resources.  (Author) 
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CHARACTERIZATION  OF  THE  KINETICS  OF 
'DENITOrFICAnON'  IN  STREAM  SEDI- 
MENTS, 

Guelph  Univ.  (Ontario). 

W.  N.  Stammers,  J.  B.  Robinson,  H.  R.  Whiteley, 

and  N.  K.  Kaushik. 

IN:  Dynamics  of  Lotic  Systems,  Ann  Arbor  Sci- 


ence, Ann  Arbor,  MI.  1983,  479-486  p,  2  fig,  1  tab, 
7  ref. 

Descriptors:  'Kinetics  of  denitrification,  'Denitri- 
fication,  Sediments,  Nitrogen  removal,  Model 
studies,  Nitrates,  Sinks. 

Inferences  have  been  drawn  from  experiments,  in- 
volving sediment  columns  with  supernatant  nitrate 
solutions,  on  the  kinetic  nature  of  the  denitrifica- 
tion process  which  occurs  in  stream  sediments. 
Work  reported  in  this  paper  examines  the  utility  of 
continuous  and  lumped  models  of  nitrate  transport 
as  bases  for  the  investigation  of  both  transient  and 
steady-state  responses  to  pulse  and  constant  super- 
natant nitrate  solutions  input  concentrations  to 
sediment  columns.  The  measured  system  output 
was  supernatant  nitrate  concentration  in  the  case  of 
the  pulse  input  and  nitrate  flux  into  the  sediment  in 
the  case  of  the  constant  supernatant  nitrate  solution 
concentration.  The  transient  response  in  all  cases 
was  found  to  be  inappropriate  for  the  investigation 
of  denitrification  process  kinetics.  However,  the 
steady-state  response  to  a  constant  supernatant  ni- 
trate solution  concentration  was  found  appropriate 
for  testing  hypotheses  about  process  kinetics  using 
both  lumped  and  continuous  transport  models.  Re- 
sults indicate  that  the  denitrification  process  may 
be  kinetically  described  as  a  zero-order  process. 
(Author) 
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KILLING  RATN:  THE  GLOBAL  THREAT  OF 
ACID  PRECIPITATION, 

For  primary  bibliographic  entry  see  Field  5B. 
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DISSOLVED-OXYGEN  REGIME  OF  THE 
JORDAN  RIVER,  SALT  LAKE  COUNTY, 
UTAH, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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WASTEWATER  AND  SLUDGE  CONTROL- 
TECHNOLOGY  OPTIONS  FOR  SYNFUELS  IN- 
DUSTRIES; VOL.  2:  TAR-SAND-COMBUSTION 
PROCESS  WATER  -  REMOVAL  OF  ORGANIC 
CONSTITUENTS  BY  ACTTVATED-SLUDGE 
TREATMENT, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

M.  F.  Torpy,  L.  A.  Raphaelian,  and  R.  G.  Luthy. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-0 17656, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
ANL/ES-115,  Vol.  2,  November  1981.  53  p,  8  fig, 
12  tab,  23  ref,  3  append.  W-31-109-Eng-38. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
analysis,  Activated  sludge,  Chemical  oxygen 
demand,  Oxygen  demand,  Wastewater,  Chemical 
sludge,  Sludge,  Organic  carbon. 

Gas-chromatography/mass  spectrometry  analysis 
of  raw  process  water  from  reverse-forward  com- 
bustion in  a  tar  sand  extraction  experiment  indicat- 
ed that  identifiable  compounds  were  distributed  in 
about  equal  portions  among  acid,  base,  and  neutral 
fractions.  The  compounds  in  the  neutral  fraction 
were  unsaturated,  oxygenated  methyl  cyclohex- 
enyl  ketones,  methyl-methylcyclohexenyl  ketones, 
acetophenones  including  methyl-tolyl  ketones,  lac- 
tones, and  indanones.  Neutral  fraction  constituents 
were  reduced  by  about  99%  during  activated- 
sludge  treatment.  The  base  fraction  consisted  of 
pyridines,  quinolines  and  their  alkane  substitutes, 
and  acridines.  These  compounds  were  reduced  by 
about  76%  during  treatment.  The  acid  fraction 
consisted  of  carboxylic  acids  ranging  in  molecular 
weight  from  CI  to  Cll,  phenols  and  cresols,  and 
benzoic  and  toluic  acids.  These  materials  were 
reduced  by  about  95%  through  activated-sludge 
treatment.  It  was  concluded  that  (1)  activated- 
sludge  treatment  can  reduce  soluble  organic 
carbon  and  chemical  oxygen  demand  by  about 
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90%  in  the  process  water  and  (2)  the  water  is 
nonmutagenic  as  defined  by  the  standard  Salmo- 
nella/Ames test.  (Author) 
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REMOVAL  OF  TOXIC  METALS  IN  ELECTRO- 
PLATING WASH  WATER  BY  A  DONNAN  DI- 
ALYSIS PROCESS, 

Southwest  Research  Inst.,  San  Antonio,  TX. 
H.  F.  Hamil. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-148155, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
EPA-6O0/2-82-O98,  December  1982.  31  p,  2  fig,  12 
tab,  7  ref,  1  append.  CR807476. 

Descriptors:  'Separation  techniques,  •Donnan 
process,  'Heavy  metals,  'Industrial  wastewater, 
•Electroplating,  *Anion  exchange,  Cadmium, 
Copper,  Zinc,  *Ion  exchange,  Wastewater  treat- 
ment, 'Membrane  processes,  Anions,  Metal-finish- 
ing wastes,  Metals,  Cyanide,  'Dialysis. 

A  program  was  conducted  to  develop  anion-ex- 
change  membranes  to  be  used  in  the  removal  of 
Cu,  Cd,  and  Zn,  as  their  cyanide  anions,  from 
cyanide  process  electroplating  wash  waters  by  a 
Donnan  dialysis  process.  For  these  laboratory 
studies,  simulated  wash  waters  prepared  by  dilut- 
ing electroplating  bath  solutions  to  the  desired 
metal  content  were  utilized.  Series  of  anion-ex- 
change  membranes  based  on  radiation  grafted  pol- 
yethylene films  were  prepared.  The  grafting  mon- 
omers used  were  vinylpyridines  or  vinylbenzylch- 
loride.  These  grafted  membranes  were  converted 
to  anion-exchange  membranes  by  quaternization 
with  alkyl  halides  or  trialkylamines,  respectively. 
The  series  of  membranes  exhibited  varying  ion- 
exchange  capacities  and  varying  hydrophilicity. 
Evaluation  of  the  membranes  in  Donnan  dialysis 
showed  that  ion  transport  rates  are  directly  pro- 
portional to  ion-exchange  capacity.  Previous  stud- 
ies have  shown  that  the  effect  of  membrane  hydro- 
philicity  is  more  complex;  very  low  hydrophilicity 
leads  to  zero  ion  transport.  Moderate  hydrophili- 
city gives  membranes  with  good  transport  proper- 
ties. Very  high  hydrophilicity  leads  to  membranes 
with  very  low  ion  selectivity.  Cation  leakage  be- 
comes excessive  and  reduces  the  potential  for 
anion  selective  transport.  (Author) 
W86-03239 


REVISED  SECTION  301  (H)  TECHNICAL  SUP- 
PORT DOCUMENT, 

Tetra  Tech,  Inc.,  Bellevue,  WA. 

For  primary  bibliographic  entry  see  Field  6E. 

W86-03259 


MONITORING  AND  ANALYSIS  OF  HAZARD- 
OUS ORGANICS  IN  MUNICIPAL 
WASTEWATER  -  A  STUDY  OF  TWENTY-FTVE 
TREATMENT  PLANTS, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH. 

For  primary  bibliographic  entry  see  Field  5A. 
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BENCH-SCALE  TREATMENT  OF  COAL  LIQ- 
UEFACTION PROCESS  WASTEWATERS, 

Oak  Ridge  National  Lab.,  TN. 

W.  D.  Bostick,  R.  L.  Jolley,  J.  D.  Hewitt,  and  J.  B. 

Overton. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  DE830OO468, 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

ORNL/TM-8408,  September  1982,  45  p,  7  fig,  11 

tab,  3 1  ref,  2  append. 

Descriptors:  'Wastewater  treatment,  'Coal  liquifi- 
cation  process,  Chemical  composition,  Chemical 
treatment,  Solvent  extraction,  Ozonation  water 
treatment,  Adsorption,  Activated  carbon. 

Coal  conversion  wastewaters  present  unusual  con- 
trol technology  problems  due  to  their  high  concen- 
trations of  certain  toxic  chemicals  such  as  pheno- 
lics,  ammonia,  and  sulfide  ion.  The  most  contami- 
nated wastewater  streams  are  the  process  conden- 
sates or  sourwaters  that  have  been  in  direct  contact 


with  organic  species  at  high  temperature  during 
the  conversion  process.  Treatment  of  these  process 
condensates  to  meet  present  and  projected  dis- 
charge limits  is  thus  a  formidable  challenge.  The 
specific  effects  of  the  bench-scale  treatment  of  a 
sample  of  process  condensate  from  the  H-coal  li- 
quification  process  pilot  plant  located  at  Catletts- 
burg,  Kentucky,  are  presented.  The  unit  operations 
used  were:  stream-stripping  to  remove  ammonia 
and  sulfide  ion;  solvent-extraction  with  methyl  iso- 
butyl  ketone  to  remove  phenolic  compounds  and 
neutral  organics;  and  ozonation  and  carbon  adsorp- 
tion as  'polishing'  steps.  Some  of  the  advantages 
and  limitations  of  these  operations  are  reported. 
(Halterman-PTT) 
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WASTEWATER  APPLICATIONS  IN  FOREST 
ECOSYSTEMS, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

H.  L.  McKim,  W.  E.  Supper,  D.  Cole,  W.  Nutter, 

and  D.  Urie. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  AD-A 119994, 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

CRREL  Report  82-19.  August  1982.  22  p,  9  fig,  19 

tab,  39  ref. 

Descriptors:  'Wastewater  treatment,  'Municipal 
wastewater,  'Forests,  Chlorination,  Buffer  zones, 
Bioaccumulation,  'Land  disposal,  Trees. 

The  purpose  of  this  report  is  to  summarize  the 
current  state  of  knowledge  relating  to  the  applica- 
tion of  municipal  wastewater  in  forest  ecosystems 
and  to  assist  in  the  design  of  such  systems.  This 
report  will  supplement  the  Process  Design  Manual 
for  Land  Treatment  of  Municipal  Wastes,  EM 
1110-1-501.  The  data  in  this  report  covers  three 
forest  regions  l)Western  forest  ecosystems  (Doug- 
las fir,  Poplar),  2)Eastern  forest  systems  (mixed 
hardwoods,  red  pine,  white  spruce  and  others),  and 
3)Southern  yellow  pine  ecosystems.  Necessary 
pretreatment  is  minimal;  Chlorination  should  be 
avoided  as  residual  chlorine  and  chlorinated  organ- 
ics reduce  the  ability  of  the  trees  to  assimilate 
nutrients.  Narrower  buffer  zones  are  needed  due  to 
lower  sprinkler  pressures,  the  generally  confined 
areal  distribution  in  forests,  and  the  physical  bar- 
rier provided  by  the  trees.  Wastewater  application 
to  immature,  but  not  mature,  trees  significantly 
increases  the  diameter  and  height  of  the  trees. 
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TREATMENT  TECHNOLOGY  FOR  REMOVAL 
OF  DISSOLVED  GASOLINE  COMPONENTS 
FROM  GROUND  WATER, 

IT  Corp.,  Knoxville,  TN. 

Final  Report,  Vol  1,  D87-API,  American  Petrole- 
um Institute,  Washington,  DC,  May  13,  1983.  201 
p,  10  fig,  6  tab,  5  app,  5  ref. 

Descriptors:  'Water  treatment,  'Activated  carbon, 
'Air  stripping,  'Gasoline,  Benzene,  Toluene, 
Xylene,  Ethylbenzene,  Methyl  t-butyl  ether,  t- 
Butyl  alcohol,  Groundwater,  Organic  compounds, 
Cost,  Oil  industry. 

Laboratory  evaluations  of  activated  carbon  ad- 
sorption and  air  stripping  of  groundwater  contain- 
ing dissolved  gasoline  were  conducted  to  identify 
optimum  design  conditions.  These  were  then  used 
to  develop  capital  and  operating  cost  estimates  for 
full-scale  treatment  systems.  Activated  carbon  ad- 
sorption was  evaluated  in  the  laboratory  in  a  1-in. 
diameter  miniplant  column  and  a  1/4-in.  diameter 
microcolumn.  The  activated  carbon  adsorption 
technology  was  very  effective  in  removing  the 
aromatic  compounds  from  water  (e.g.,  benzene, 
toluene,  xylene,  ethylbenzene),  but  was  relatively 
ineffective  in  removing  the  oxygenates.  A  hydrau- 
lic loading  of  2  gpm/sq.  ft.  resulted  in  slightly 
better  carbon  loading  performance  than  7  gpm/sq. 
ft.  and  6  ft.  of  carbon  provided  a  better  staging 
efficiency  and  superior  column  performance  than  3 
ft.  A  curve  of  loading  capacity  vs  feed  concentra- 
tion was  generated  based  on  the  experimental  re- 
sults. Air  stripping  was  evaluated  in  the  laboratory 
using  a  1  1/2-in.  diameter  column  packed  with  1/4- 
in.  berl  saddles.  The  air  stripping  technology  was 


very  effective  in  removing  all  compounds  from  the 
water  except  t-Butylalcohol.  Remove  efficiency 
did  not  appear  to  be  a  function  of  either  composi- 
tion of  influent  concentration  over  the  range  inves- 
tigated. Increasing  air/water  ratio  improved  re- 
moval efficiency  and  lower  water  temperature  re- 
sulted in  decreased  removal  efficiencies.  At  rela- 
tively low  contaminant  concentrations  (<  10  ppm), 
carbon  adsorption  and  air  stripping  are  comparable 
in  treatment  cost;  but  as  concentration  increases, 
air  stripping  gains  a  cost  advantage. 
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PRETREATMENT  AND  BIOLOGICAL  DIGES- 
TION OF  METC  (MORGANTOWN  ENERGY 
TECHNOLOGY  CENTER)  STIRRED  FIXED 
BED  GAS  PRODUCER  WASTEWATERS, 

Pittsburgh  Univ.,  PA.  Dept.  of  Civil  Engineering. 
R.  D.  Neufeld,  C.  Moretti,  F.  Ali,  and  J.  Paladino. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-004748, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Final  Report,  Dept.  of  Energy,  Morgantown,  WV. 
Morgantown  Technology  Center.  September  30, 
1981.  173  p,  24  fig,  14  tab,  4  app,  24  ref.  DE/ 
AC2180MC14372. 

Descriptors:  'Coal  gasification,  'Ammonia  strip- 
ping, 'Biological  treatment,  'Activated  sludge, 
Water,  Pollution  control,  Gasification,  Ozonation, 
Phenols,  Sludges,  Bulking  sludge,  Flocculation. 

Wastewater  was  pretreated  by  a  series  of  oper- 
ations which  included  one  stage  cold  or  two  stage 
hot  ammonia  stripping,  pH  adjustment  followed  by 
chemical  coagulation  and  flocculation,  and  aerobic 
biological  processing  at  1  day  detention  time.  The 
overall  objective  of  research  was  to  document  and 
demonstrate  the  capabilities  of  a  properly  designed 
aerobic  biological  system  for  the  stable  treatment 
of  fixed  bed  gas  producer  wastewaters.  A  compre- 
hensive flow  sheet  design  based  upon  laboratory 
derived  parameters  is  included  for  the  treatment  of 
gas  producer  wastewaters.  For  tertiary  treatment, 
preliminary  data  is  presented  on  the  ozonation  of 
pretreated  and  biologically  treated  gasifier 
wastewaters  both  with  and  without  the  use  of 
activated  carbon.  Preliminary  chemical  data  is  also 
presented  from  gas  chromatography/mass  spec- 
troscopy determinations  of  acid  and  base  extracta- 
ble  portions  of  wastewaters  at  various  sampling 
locations  within  the  pretreatment  and  biological 
treatment  scheme.  When  the  feed  strength  of  the 
gasifier  wastewater  was  >30%,  several  problems 
occurred.  The  oxygen  supply  was  depleted  in  the 
laboratory  sized  facility,  and  foaming,  bulking 
sludge  and  sludge  deflocculation  were  problems  in 
the  pilot  facility.  Foaming  could  be  prevented  by  a 
combination  of  continuous  feeding  of  an  anti-foam- 
ing  agent  and  by  making  sure  that  the  ammonia- 
stripping  gave  an  influent  ammonia  concentration 
of  200  mg/L.  A  combintion  of  alum  and  lower 
strength  wastewater  curtailed  filamentous  bacteria 
growth,  thereby  inhibiting  bulking  sludge.  Sludge 
deflocculation  is  the  major  limiting  criterion  in 
minimalization  of  dilution  water,  and  is  controlled 
by  carefully  controlling  the  concentration  of  non- 
biodegradable materials  in  the  influent  stream. 
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WASTEWATER  APPLICATION  BY  SPRAY  IR- 
RIGATION ON  A  FTELD  SOUTHEAST  OF' 
TALLAHASSEE,  FLORIDA:  EFFECTS  ON 
GROUND- WATER  QUALITY  AND  QUANTITY, 
1980-82, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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RECONNAISSANCE  OF  WATER  QUALITY  AT 
A  U.S.  DEPARTMENT  OF  ENERGY  SITE,  PIN- 
ELLAS COUNTY,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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SCRIPTION  OF  AQUIFER  UNITS  IN  WEST- 

N  OREGON, 

slogical    Survey,    Portland,    OR.    Water    Re- 

rces  Div. 

■  primary  bibliographic  entry  see  Field  2F. 
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NCEFTUAL  HYDROLOGIC  MODEL  OF 
3W  IN  THE  UNSATURATED  ZONE, 
CCA  MOUNTAIN,  NEVADA, 

jlogical  Survey,   Lakewood,   CO.   Water  Re- 

rces  Div. 

•  primary  bibliographic  entry  see  Field  5B. 
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SCRD7TION  AND  SOME  HYDROGEOLO- 
:  IMPLICATIONS  OF  CORES  FROM  THE 
DIOACUVE  WASTE  MANAGEMENT  COM- 
EX,  H>AHO, 

jlogical  Survey,  Denver,  CO.  Water  Resources 

r.  Rightmire. 

ailable  from  OFSS,  USGS,  Box  25425  Lake- 
ad,  CO  80225.  USGS  Water-Resources  Investi- 
10ns  Report  84-4071,  1984.  51  p,  14  fig,  8  tab,  9 


scriptors:  *Core  analyses,  *Radioactive  waste 
ial  ground,  'Idaho,  'Petrographic  analyses,  In- 
>edded  sedimentary  units,  Fracture  filling,  Ra- 
ictive  Waste  Management  Complex,  Idaho  Na- 
lal  Engineering  Laboratory,  *Hydrogeology. 

aples  of  sedimentary  material  from  interbeds 
ween  basalt  flows  and  from  fractures  in  the 
vs,  taken  from  two  drill  cores  at  the  Radioac- 
:  Waste  Management  Complex  at  the  Idaho 
ional  Engineering  Laboratory  were  analyzed 
(1)  particle-size  dribution,  (2)  bulk  mineralogy, 
clay  mineralogy,  (4)  cation-exchange  capacity, 
(5)  carbonate  content.  Thin  sections  of  select- 
sediment  material  were  made  for  petrographic 
mination.  Preliminary  interpretations  indicate 
t  (1)  it  may  be  possible  to  distinguish  the  various 
iment  interbeds  on  the  basis  of  their  mineralogy, 
the  presence  of  carbonate  horizons  in  sedimen- 
i  interbeds  may  be  utilized  to  approximate  the 
e  of  exposure  and  the  climate  while  the  surface 
i  exposed  (which  affected  the  hydrogeologic 
racter  of  the  sediment),  and  the  type  and  orien- 
on  of  fracture-filling  material  may  be  utilized  to 
srmine  the  mechanism  by  which  fractures  were 
>d.  (USGS) 
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TER-QUALITY  DATA  FOR  34  SITES, 
RIL  AND  JUNE,  1984,  NEAR  THE  Y-12 
ANT,   THE   OAK   RIDGE   RESERVATION, 

NNESSEE, 

jlogical    Survey,    Nashville,   TN.    Water   Re- 

rces  Div. 

•  primary  bibliographic  entry  see  Field  5B. 
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ASUREMENT  OF  GROUND-WATER  VE- 
CTTY  USING  RHODAMINE  WT  DYE  NEAR 
EFFTELD,  DLLINOIS, 

ological  Survey,  Urbana,  IL.  Water  Resources 

i. 

r  primary  bibliographic  entry  see  Field  2F. 
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VIEW  OF  BURDXD  CRYSTALLINE  ROCKS 
EASTERN  STATES  IN  SELECTED  HYDRO- 
OLOGIC  ENVIRONMENTS  POTENTIALLY 
ITABLE  FOR  ISOLATING  HIGH-LEVEL 
DIOACITVE  WASTES, 

ological   Survey,   Louisville,   KY.   Water   Re- 
irces  Div. 
W.  Davis. 

ailable  from  OFSS,  USGS  Box  25425  Lake- 
od,  CO  80225.  USGS  Water-Resources  Investi- 
ion  Report  84-4091,  1984.  20  p,  6  fig,  34  ref. 

scriptors:  'Radioactive  waste  disposal,  'Nucle- 
wastes,  'Saline  water,  Groundwater  barriers, 
ystalline  rocks,  'Cincinnati  Arch  Area,  'North 
rolina,  Eastern  US,  Atlantic  Coastal  Plain. 


Among  the  concepts  suggested  for  the  deep  dis- 
posal of  high-level  radioactive  wastes  from  nuclear 
power  reactors  is  the  excavation  of  a  repository  in 
suitable  crystalline  rocks  overlain  by  a  thick  se- 
quence of  sedimentary  strata  in  a  hydrogeologic 
environment  that  would  effectively  impede  waste 
transport.  To  determine  the  occurrence  of  such 
environments  in  the  Eastern  United  States,  a 
review  was  made  of  available  sources  of  published 
or  unpublished  information,  using  the  following 
hydrogeologic  criteria:  (1)  the  top  of  the  crystal- 
line basement  rock  is  1,000  to  4,000  feet  below  land 
surface;  (2)  the  crystalline  rock  is  overlain  by 
sedimentary  rock  whose  lowermost  part,  at  least, 
contains  groundwater  with  a  dissolved-solids  con- 
centration of  10,000  milligrams  per  liter  or  more; 
(3)  shale  and  or  clay  confining  beds  overlie  the 
saline-water  aquifer;  and  (4)  the  flow  system  in  the 
saline-water  aquifer  is  known  or  determinable  from 
presently  available  data.  All  of  these  hydrogeolo- 
gic conditions  occur  in  two  general  areas:  (1)  parts 
of  Indiana,  Ohio,  and  Kentucky,  underlain  by  part 
of  the  geologic  structure  known  as  the  Cincinnati 
arch,  and  (2)  parts  of  the  Atlantic  Coastal  Plain 
from  Georgia  to  New  Jersey.  (USGS) 
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REPORT  ON  LONG  ISLAND  SOUND 
DREDGED  MATERIAL  CONTAINMENT 
STUDY  WORKSHOP  PROJECT, 

Long  Island  Sound  Task  Force,  Stamford,  CT. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  ADA- 122607, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Final  Report,  Workshop  Digest,  18-21  May  1981. 
141  p,  1  append.  DACW3381-M-0479. 

Descriptors:  'Dredging,  'Ocean  dumping,  Ecosys- 
tems, Aquatic  environment,  Environment,  Aquatic 
habitats,  Marine  environment,  Marine  sediments, 
Legal  aspects,  Legislation. 

A  compilation  of  papers  from  four  public  work- 
shops on  disposal  of  dredged  materials  in  coastal 
containment  facilities  in  the  Long  Island  Sound,  is 
presented.  Major  categories  of  information  include: 
summaries  of  workshops  held  in  New  London, 
New  Haven,  and  Stamford,  Connecticut,  and  in 
Great  Neck,  New  York;  official  statements  and 
written  communications  from  area  legislators; 
composite  narrative  accounts  of  the  workshops;  a 
compilation  of  unresolved  issues;  a  public  informa- 
tion program;  and  media  coverage  generated  by 
the  workshop  project.  (Halterman-PTT) 
W86-03270 


SLUDGE  -  RECYCLENG  FOR  AGRICULTURAL 

USE, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Program  Operations. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-164202, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
430-9-82-008,  October  1982.  17  p. 

Descriptors:  'Sludge  utilization,  'Land  disposal, 
'Land  application,  'Recycling,  'Sludge  disposal, 
Sludge  digestion,  Digested  sludge,  Sludge  condi- 
tioning, Fertilizers,  Municipal  wastes,  Solid  waste 
disposal,  Waste  disposal,  Soil  amendments. 

This  brochure  was  prepared  as  one  of  a  series  of 
reports  to  supply  data  on  current  practices  that  are 
emphasized  by  the  Clean  Water  Act  involving  the 
utilization  and  recycling  of  municipal  effluents  and 
sludges.  It  provides  insight  into  how  several  com- 
munities have  successfully  developed  sludge  man- 
agement programs  that  involved  the  recycling  of 
municipal  sludge  for  agricultural  use.  Sludge  is  the 
residue  of  materials  removed  from  wastewater 
treatment  that  was  traditionally  disposed  of  by 
ocean  dumping,  landfilling,  or  incineration.  The 
benefits  of  recycling  municipal  sludges  for  agricul- 
tural use  are  extensive.  Sludge  stabilization  is  es- 
sential before  land  disposal  to  achieve  destruction 
of  pathogens.  Public  education  programs  are  also 
needed  to  assure  community  acceptance  of  sludge 
disposal  practices.  In  Salem,  Oregon,  sludge  dis- 
posal is  handled  through  the  BIOGRO  Program  in 
which  sludge  is  applied  as  fertilizer  to  agricultural 
lands.  In  Madison,  Wisconsin,  stabilized  sludge  is 


applied  to  farmland  under  the  METROGRO  Pro- 
gram. In  Rickmansworth,  Great  Britain,  sludge  is 
marketed  to  farmers  under  the  name  of  HYDIG. 
In  Los  Angeles  County,  California,  sludge  solids 
are  composted  after  stabilization  by  digestion,  and 
the  compost  thus  produced  is  sold  to  a  local  fertil- 
izer company  that  further  processes  the  material 
through  screening  and  blending.  The  operating  and 
performance  features  of  sludge  reuse  and  the  future 
prospects  for  sludge  recycling  programs  are  dis- 
cussed. (Geiger-PTT) 
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SELECTED  HYDROLOGIC  AND  GEOCHEMI- 
CAL  ISSUES  IN  SITE  CHARACTERIZATION 
FOR  NUCLEAR  WASTE  DISPOSAL:  FLOOD 
BASALTS  AT  THE  HANFORD  RESERVATION, 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

C.  L.  Carnahan,  J.  M.  Delany,  J.  C.  S.  Long,  R.  J. 
Suva,  and  D.  J.  Watkins. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  NUREG/CR- 
2983,  Price  codes:  A08  in  paper  copy,  A01  in 
microfiche.  NUREG/CR-2983,  LBL-15029,  Janu- 
ary 1983.  165  p,  22  fig,  2  tab,  130  ref,  4  append. 

Descriptors:  'Groundwater  pollution,  'Fate  of 
pollutants,  'Radioactive  waste  disposal,  'Basalts, 
'Waste  management,  Groundwater  movement, 
Numerical  analysis,  Models,  Model  studies,  Mathe- 
matical models,  Mathematical  studies,  Evaluation, 
Geochemistry,  Waste  dumps,  Site  selection,  Ra- 
diactive  wastes. 

Four  issues  are  considered  that  must  be  addressed 
by  a  site  characterization  program  designed  to 
evaluate  the  suitability  of  the  flood  basalts  of  the 
Pasco  Basin  in  central  Washington  as  a  site  for  the 
construction  of  a  repository  for  the  disposal  of 
high-level  nuclear  waste.  The  four  issues  are:  iden- 
tification of  hydrostratigraphic  units  within  a  se- 
quence of  flood  basalts,  mechanisms  and  points  of 
groundwater  recharge  and  discharge,  solubility  of 
radionuclides,  and  phase  transformation  of  fracture 
filling  materials.  Each  issue  is  discussed  in  terms  of 
its  significance  to  waste  isolation.  Available  ap- 
proaches for  resolving  the  issues  are  presented  and 
their  limitations  identified.  Where  appropriate,  re- 
search programs  for  overcoming  these  limitations 
are  indicated.  Basic  data  needed  for  identifying 
areas  and  mechanisms  of  groundwater  recharge 
and  discharge  include  bedrock  geometry,  hydrau- 
lic properties,  initial  conditions,  and  boundary  con- 
ditions. Standard  approaches  used  to  acquire  data 
include  water  budget,  numerical  analysis,  and 
direct  synthesis  techniques.  The  identities  and  solu- 
bilities of  compounds  formed  by  radionuclides  will 
depend  on  the  oxidation  states  of  the  radionuclides, 
the  redox  properties  of  the  groundwater  and  sur- 
rounding rock,  and  the  nature  and  concentration  of 
precipitating  ions  and  complexing  ligands  in  the 
groundwater  system.  A  complete  chemical  charac- 
terization of  down-hole  samples  of  groundwater  is 
necessary  to  detect  radionuclide  contaminants  in 
groundwater.  (Geiger-PTT) 
W86-03282 


COSTS  OF  ENVIRONMENTAL  QUALITY  TO 
THE  WATER  INDUSTRY, 

Thames  Water  Authority,  London  (England). 
W.  R.  Harper,  and  J.  Moss. 

IN:  Environmental  Protection:  Standards,  Compli- 
ance and  Costs,  Ellis  Horwood,  Ltd.,  Chichester, 
England,  1984.  p  258-266,  8  ref. 

Descriptors:  'Environmental  protection,  'Drink- 
ing water,  Potable  water,  Sewage  sludge,  Sewage 
treatment,  Water  quality  standards,  Hazards, 
Wastewater  facilities,  Environmental  quality. 

The  costs  associated  with  water  related  environ- 
mental quality  is  an  important  issue  for  those 
groups  thus  involved.  The  purpose  of  this  paper  is 
to  identify  costs  to  the  water  industry  associated 
with  water-related  environmental  quality,  and  to 
examine  the  recent  economic  background  against 
which  these  costs  have  been  incurred.  Various 
aspects  of  possible  chances  in  cost  patterns  are  also 
discussed.  Some  costs  associated  with  water  qual- 
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ity-related  activities,  including  improvement  of  po- 
table supply  rivers,  estuarial  waters  and  beaches, 
totaled  681.9  million  pounds  in  1982/1983.  Future 
cost  changes  are  predicted  to  arise  from  three  main 
influences:  the  increasing  recognition  of  the  need 
for  conservation  of  resources,  sustained  pressure  to 
secure  improved  efficiency  and  effectiveness  in 
public  authority  spending,  and,  finally,  increasing 
stringency  in  externally  imposed  environmental 
quality  standards.  (Halterman-PTT) 
W86-03360 
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QUALITY  OF  GROUND  WATER  USED  FOR 
PUBLIC  SUPPLY  IN  FLORIDA,  1983-84, 

Geological  Survey,  Tallahassee,  FL.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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TOXIC  SUBSTANCES  IN  SURFACE  WATERS 
OF  THE  B.  EVERETT  JORDAN  LAKE  WATER- 
SHED. 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-03132 


REMOVAL  OF  VOLATILE  ORGANIC  CON- 
TAMINANTS FROM  GROUND  WATER, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Drinking  Water  Research  Div. 
G.  G.  Robeck,  and  O.  T.  Love. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-168617, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
EPA-600/D-83-011,  February  1983.  20  p,  7  fig,  1 
tab,  30  ref. 

Descriptors:  'Aeration,  'Organic  compounds, 
'Groundwater  pollution,  'Activated  carbon,  'Ad- 
sorption, Water  quality  control,  Water  pollution 
control,  Organic  solvents,  Filtration,  Oxidation, 
Ozonation,  Chlorination,  Coagulation,  Corrosion, 
Water  treatment. 

Because  groundwater  is  a  source  of  potable  water 
for  millions  of  people,  an  ecological  means  of 
removing  volatile  organic  contaminants  in  essen- 
tial. Laboratory,  pilot-scale  and  full-scale  studies 
are  being  carried  out  in  the  United  States  to  deter- 
mine the  effect  of  various  treatment  processes  on 
the  removal  of  volatile  organics  from  groundwat- 
er. To  choose  the  most  cost-effective  treatment 
scheme,  the  organic  quality  of  the  raw  water  must 
be  thoroughly  characterized,  the  organic  quality  of 
the  treated  water  must  be  decided,  and  the  solution 
must  not  substitute  the  organic  problem  for  micro- 
biological or  inorganic  deterioration,  or  increased 
corrosion  potential  in  the  distribution  system.  Co- 
agulation, sedimentation,  precipitative  softening, 
filtration,  and  chlorination  are  ineffective  for  re- 
ducing concentrations  of  trichloroethylene  and  re- 
lated industrial  solvents.  Aeration,  adsorption  on 
granular  activated  carbon,  or  a  combination  of 
these  processes  are  being  used  to  remove  volatile 
organic  contaminants  from  groundwater.  Prelimi- 
nary findings  using  diffused-air,  packed-tower,  red- 
wood slat,  and  spray  aerators,  and  air  lift  pumps 
are  discussed.  Home  treatment  adsorption  units  are 
being  studied  for  use  in  emergency  situations  or  in 
area  where  a  central  treatment  system  is  not  feasi- 
ble. Packed  tower  aeration  is  the  least  expensive 
alternative  for  the  removal  of  volatile  organic 
compounds.  Aerator  exhaust  may  have  to  be  con- 
trolled by  passage  through  an  adsorbent.  (Geiger- 
PTT) 
W86-03254 


EVALUATION  OF  THE  ADSORPTION  PROP- 
ERTIES OF  SHJCALITE  FOR  POTENTIAL  AP- 
PLICATION TO  ISOLATING  POLAR  LOW- 
MOLECULAR-WEIGHT  ORGANICS  FROM 
DRINKING  WATER, 
Ames  Lab.,  IA. 


C.  D.  Chriswell,  D.  T.  Gjerde,  G.  Shultz-Sibbel,  J. 
S.  Fritz,  and  I.  Ogawa. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-149502, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
EPA-600/1-83-001,  January  1983,  23  p,  1  fig,  7  tab, 
14  ref. 

Descriptors:  'Organic  compounds,  'Drinking 
water,  'Separation  techniques,  'Pollutant  identifi- 
cation, 'Adsorbents,  Water  analysis,  Adsorption, 
Reverse  osmosis. 

Because  of  their  high  affinity  for  water,  low-mo- 
lecular weight  polar  organic  compounds  are  diffi- 
cult to  isolate  from  drinking  water  as  a  prelude  to 
their  identification  and  determination.  Convention- 
al isolation  techniques  such  as  solvent  extraction, 
absorption,  gas  purging  and  reverse  osmosis  yield 
only  low  recoveries  when  applied  to  small  mole- 
cules with  water-like  chemical  and  physical  prop- 
erties. In  this  work  the  chemical  and  physical 
properties  of  the  adsorbent  known  as  Silicalite 
were  explored,  the  characteristics  of  the  molecular 
sieve  for  accumulating  analytes  from  aqueous  and 
from  gaseous  streams  were  elucidated,  techniques 
were  developed  for  recovering  absorbed  organic 
materials  from  the  molecular  sieve  adsorbent,  and 
an  analytical  protocol  was  developed  for  determin- 
ing low-molecular  weight  analytes  such  as  dichlor- 
oacetonitrile  in  standard  samples.  Accumulated  or- 
ganic materials  were  recovered  from  the  molecular 
sieve  by  a  simple,  convenient  and  effective  elution 
technique  using  a  water-methanol  gradient  as  the 
eluent.  When  adsorption  and  recovery  procedures 
were  combined  to  form  an  isolation  protocol,  it 
was  found  that  compounds  as  diverse  as  phenol, 
acetic  acid,  ethyl  acetate,  chloroform,  crotonalde- 
hyde,  propanal,  acetaldehyde  and  butanol  could  be 
recovered  from  standard  solutions  in  amounts  in 
excess  of  80%  of  the  original  concentration.  When 
the  procedure  was  optimized  for  the  determination 
of  dichloroacetonitrile,  quantitative  recoveries 
were  obtained  on  standard  samples.  (Author) 
W86-03266 


KINETIC  MODEL  FOR  THE  CHLORLNATION 
OF  POWER  PLANT  COOLING  WATERS, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 
Environmental  Sciences  and  Engineering. 
J.  D.  Johnson,  and  R.  G.  Quails. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  NUREG/CR- 
2806,  Price  codes:  A05  in  paper  copy,  A01  in 
microfiche.  NUREG/CR-2806,  January  1983.  83 
p,  31  fig,  8  tab,  50  ref,  2  append.  NRC-04-77-119. 

Descriptors:  'Cooling  water,  'Chlorination,  'Re- 
sidual chlorine,  'Kinetics,  'Water  quality  control, 
Powerplants,  Condensers,  Fouling,  Chlorine, 
Models,  Model  studies,  Humic  acids,  Fulvic  acids, 
Organic  acids,  Models,  Water  treatment. 

Kinetic  expressions  for  the  short  term  reactions  of 
chlorine  consumption  by  organic  substances  in  nat- 
ural freshwater  were  developed  to  use  in  a  kinetic 
model  to  predict  the  free  and  total  available  chlo- 
rine discharged  in  cooling  water  from  powerplant 
condensers.  This  model  uses  commonly  available 
water  quality  data  and  assumes  that  most  of  the 
chlorine  consuming  substances  are  NH3,  chloram- 
ine-forming  organics-N,  and  humic  substances.  It 
uses  the  Morris- Wei  model  of  chlorine-ammonia 
reactions.  Chloramine  formation  from  organic-N 
was  represented  by  glycylglycine.  About  10%  of 
the  dissolved  organic-N  formed  chloramines  in  the 
river  water  samples.  Isolated  fulvic  acid  was  used 
to  model  the  kinetics  of  chlorine  consumption  by 
humic  substances.  The  humic  reactions  were  ade- 
quately described  by  the  sum  of  two  second  order 
reactions.  Concentrations  of  fulvic  acid  reaction 
sites  were  related  to  fulvic  acid  C  concentration. 
Rates  of  chlorine  consumption  by  fulvic  acids  from 
three  diverse  water  sources  were  similar  showing 
the  general  applicability  of  the  model.  Simulations 
of  chlorine  consumption  in  several  river  water 
samples  matched  the  measured  data  reasonably 
well.  Using  conditions  typical  of  once-through 
chlorination,  the  most  important  reactions  consum- 
ing free  residual  chlorine  were  NH2C1  formation, 
and  consumption  by  humic  substances  in  those 
samples.  Most  total  residual  chlorine  reduction  was 
caused  by  humic  substances.  (Geiger-PTT) 
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PERFORMANCE  CHARACTERISTICS  C 
PACKAGE  WATER  TREATMENT  PLANTS, 

Cincinnati  Univ.,  OH. 

J.  M.  Morand,  and  M.  J.  Young. 

Available  from  the  National  Technical  Informal 

Service,  Springfield,  VA  22161  as  PB83-16101 

Price  codes:  A04  in  paper  copy,  A01  in  microficl 

EPA-600/2-82-101,  December  1982.  73  p,  14  fi 

24  tab,  18  ref.  CR806449. 

Descriptors:  'Water  quality,  'Performance  evalti 
tion,  'Water  treatment  facilities,  'Water  analys 
'Water  quality  standards,  Water  treatment,  Ti 
bidity,  Coliforms,  Residual  chlorine,  Organic  coi 
pounds,  Drinking  water,  Potable  water,  Pollute 
identification. 

This  study  was  undertaken  to  collect  reliable  » 
site  information  on  the  quality  of  treated  wat 
produced  by  package  plants.  Six  plants  in  ope 
ation  year  round  were  selected  to  be  representatic 
of  those  serving  small  populations,  and  were  mot 
tored  to  assess  their  performance.  Plants  select* 
used  surface  water  sources.  Sampling  trips  we 
made  over  a  2  yr  period.  At  each  plant,  sampl 
were  collected  of  the  raw  water,  the  treated  waU 
and  water  from  the  distribution  system.  Turbidit 
total  conform,  and  chlorine  residual  data  we 
collected  on  all  visits.  Standard  plate  counts,  chei 
ical  listed  in  the  US  EPA  Drinking  Water  Regul 
tions,  and  trihalomethanes  were  determined  intt 
mittently.  Only  one  treated  water  sample,  a  disti 
bution  sample,  showed  any  total  coliforms.  Sixt 
eight  percent  of  the  treated  water  standard  pla 
counts  showed  densities  of  10  or  less  per  millilin 
Three  of  the  plants  met  the  1  ntu  turbidity  standa 
on  nearly  all  occasions.  The  other  three  plan 
were  meeting  the  standard  during  less  than  half 
the  sampling  trips.  Failure  of  these  plants  to  pe 
form  well  is  attributed  to  the  variability  and  quali 
of  their  sources  and/or  to  the  lack  of  skilled  oper 
tors  having  sufficient  time  to  devote  to  treatmei 
(Author) 
W86-03285 


COSTS  OF  ENVIRONMENTAL  QUALITY  T 
THE  WATER  INDUSTRY, 

Thames  Water  Authority,  London  (England). 
For  primary  bibliographic  entry  see  Field  5E. 
W86-03360 


5G.  Water  Quality  Control 


ESTIMATED  PUBLIC-WATER  SUPPLY  AN 
INDUSTRIAL-COMMERCIAL  WATER  WITI 
DRAWALS  AND  RETURNS  IN  NASSA 
COUNTY,  LONG  ISLAND,  NEW  YORK,  197 

79, 

Geological  Survey,  Albany,  NY.  Water  Resourc 

Div. 

For   primary   bibliographic   entry   see   Field  61 

W86-02957 


DETERMEVING  THE  EFFECTIVENESS  C 
HIGHWAY  DRAINAGE  SYSTEMS  IN  PR) 
VENTING  SALT  CONTAMINATION  0 
GROUND  WATER, 

Geological  Survey,  Boston,  MA.  Water  Resourc 

Div. 

S.  J.  Pollock. 

Available  from  OFSS,  USGS,  Box  25425,  Lak 

wood,  CO  80225.  USGS  Water-Resources  Inves 

gations  Report  84-4166,  1984.  22  p,  10  fig,  1  tab, 

ref. 

Descriptors:  'Highway  effects,  'Environmental  < 
fects,  'Snow  removal,  'Salts,  Groundwater  r 
charge,  Highway  icing.  Road  design,  Salt  balanc 
Water  quality,  Groundwater  aquifers,  Groundw* 
er  movement,  Hydrogeology,  'Massachuser 
Plymouth,   Bourne,   Wareham,   'Water  polluti< 


A  study  to  determine  the  relative  effectiveness 
specially  designed  highway  drainage  features 
preventing  salt  contamination  of  ground  water  w 
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designed  to  compare  four  different  drainage  de- 
signs along  a  new  highway  in  Massachusetts.  At 
the  control  site,  no  attempt  will  be  made  to  pre- 
vent salt  from  entering  the  ground.  At  the  other 
three  sites,  different  combinations  of  drains  and 
Impermeable  berms  have  been  designed  to  prevent 
salt  contamination  of  ground  water.  To  evaluate 
the  effectiveness  of  the  drainage  designs,  a  salt 
balance  will  be  prepared  at  each  site  over  5  years 
of  highway  use.  The  amount  of  salt  applied  to  the 
highway  will  be  compared  to  the  amounts  in  the 
ground  water  or  diverted  to  the  drainage  systems. 
Salt  loads  in  ground  water  will  be  determined  from 
sodium  and  chloride  concentrations  in  water  from 
about  80  wells  and  from  aquifer  porosity  estimated 
from  geophysical  logs  and  lithologic  samples.  Salt 
loads  in  the  drainage  systems  will  be  estimated 
From  flow  and  specific  conductance  with  the  use  of 
itage-to-discharge  and  conductance-to-concentra- 
tions  rating  curves.  (USGS) 
W86-03044 


GEOHYDROLOGY  OF  TEST  WELL  USW-H1, 
fUCCA  MOUNTAIN,  NYE  COUNTY, 
NEVADA 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03121 


REVIEW  OF  BURIED  CRYSTALLINE  ROCKS 
OF  EASTERN  STATES  IN  SELECTED  HYDRO- 
GEOLOGIC  ENVmONMENTS  POTENTIALLY 
SUITABLE  FOR  ISOLATING  HIGH-LEVEL 
RADIOACTIVE  WASTES, 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W86-03127 


nUORGANOTTN  REGULATIONS  IN  NORTH 
CAROLINA. 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 
Water  Quality  Section  Report,  (July  1985).  119  p. 

Descriptors:  'Water  pollution  control,  *Water 
quality  standards,  'North  Carolina,  'Triorganotin 
impounds. 

A  compilation  of  submittals  and  staff  responses  to 
proposals  to  establish  water  quality  standards  for 
triorganotins  in  fresh  and  saltwater  in  North  Caro- 
lina. Portions  of  a  public  hearing  held  on  June  27, 
1984,  are  included.  Also  included  are  calculations 
for  the  numeric  water  quality  standards  for  trior- 
ganotin compounds  (0.002  microgram/1  in  salt- 
water and  0.008  microgram/1  in  freshwater).  Those 
values  are  the  first  water  quality  standards  for 
triorganotins  and  are  designed  to  protect  aquatic 
life  from  chronic  effects  of  these  compounds. 
W86-03131 


COASTAL  DEVELOPMENT  AND  SHELLFISH 
WATERS, 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-03133 


WATER  QUALITY  CRITERIA  FOR  PRIMARY 
NURSERY  AREAS  IN  NORTH  CAROLINA, 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-03134 


REMOVAL   OF  VOLATDLE   ORGANIC  CON- 
TAMINANTS FROM  GROUND  WATER, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Drinking  Water  Research  Div. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-03254 


RECLAMATION  OF  ABANDONED  MINED 
LANDS  ALONG  THE  UPPER  ILLINOIS  WA- 
TERWAY USING  DREDGED  MATERIAL, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 
A.  Van  Luik,  and  W.  Harrison. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-0 15024, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
ANL/ES-127,  January  1982.  103  p,  17  fig,  22  tab, 

27  ref,  1  append. 

Descriptors:  'Dredging,  'Land  reclamation,  Sedi- 
ments, 'Illinois,  Seneca  River,  Heavy  metals, 
Metals,  Pollutants,  Legal  aspects,  Polychlorinated 
biphenyls. 

Sediments  were  sampled  and  characterized  from 

28  actual  or  proposed  maintenance-dredging  loca- 
tions in  the  Upper  Illinois  Waterway,  that  is,  the 
Calumet-Sag  Channel,  the  Des  Plaines  River 
downstream  of  its  confluence  with  the  Calumet- 
Sag  Channel,  and  the  Illinois  River  from  the  con- 
fluence of  the  Kankakee  and  Des  Plaines  Rivers  to 
Havana,  Illinois.  Sufficient  data  on  chemical  con- 
stituents and  physical  properties  were  obtained  to 
allow  the  classification  of  these  sediments  by  cur- 
rently applicable  criteria  of  the  Illinois  Environ- 
mental Protection  Agency  for  the  identification  of 
hazardous,  persisted  and  potentially  hazardous 
wastes.  By  these  criteria,  the  potential  dredged 
materials  studied  were  not  hazardous,  persistent,  or 
potentially  hazardous;  they  are  a  suitable  topsoil/ 
reclamation  medium.  A  study  of  problem  aban- 
doned surface-mined  land  sites  ('problem'  lands  are 
defined  as  being  acidic  and/or  sparsely  vegetated) 
along  the  Illinois  River  showed  that  three  sites 
were  particularly  well  suited  to  the  needs  of  the 
Corps  of  Engineers  for  a  dredged  material  dispos- 
al/reclamation site.  Reclamation  disposal  was 
found  to  be  economically  competitive  as  an  alter- 
native to  near-source  confined  disposal  for  Upper 
Illinois  Waterway  dredged  material.  (Author) 
W86-03280 


KINETIC  MODEL  FOR  THE  CHLORINATION 
OF  POWER  PLANT  COOLING  WATERS, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-03283 


ENVIRONMENTAL    PROTECTION:    STAND- 
ARDS, COMPLIANCE  AND  COSTS, 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03344 


POLLUTION  CONTROL  IN  PRACTICE, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

B.  Alexander,  and  E.  Harper. 
IN:  Enviromental  Protection:  Standards,  Compli- 
ance and  Costs,  Ellis  Horwood,  Ltd,  Chichester, 
England,  1984.  198-208  p,  7  ref,  2  append. 

Descriptors:  'Aquatic  enviroment,  'Environmen- 
tal protection,  Environmental  management,  Stand- 
ards, Environmental  effects,  Europe,  United  King- 
dom, Toxicity,  Hazards,  Monitoring. 

This  paper  deals  with  pollution  controls  as  they 
relate  to  river  pollution  where  issues  such  as  recre- 
ation and  amenity  are  important.  It  is  principally 
concerned  with  the  practice  of  pollution  control 
and  is,  therefore,  concerned  with  how  to  achieve 
results  in  the  field.  Several  elements  of  successful 
pollution  control  that  are  listed,  include  identifica- 
tion of  the  problem,  outlining  the  control  option, 
deciding  upon  the  preferred  solution  to  the  prob- 
lem, and,  finally,  implementing  the  preferred  solu- 
tion. Enforcement  of  criteria  includes  fines  and 
imprisonment.  However,  it  is  pointed  out  that  the 
best  control  is  actually  the  prevention  of  pollution, 
and  several  prevention  related  policies  are  dis- 
cussed. The  effectiveness  of  pollution  control  can 
best  be  determined  by  chemical  and  biological 
monitoring  of  aquatic  environments.  Although 
both  chemical  and  biological  monitoring  tech- 
niques are  approriate,  biological  monitoring  is  the 
better  tool  for  seeking  to  prevent  pollution.  (Hal- 
terman-PTT) 


W86-03356 


SPILLAGES-AN  OPERATIONAL  APPROACH, 

Wessex  Water  Authority,  Bristol  (England). 
J.  A.  Young,  and  R.  J.  Whitaker. 
IN:  Environmental  Protection:  Standards,  Compli- 
ance and  Costs,  Ellis  Horwood,  Ltd,  Chichester, 
England,  1984.  209-218  p,  2  fig,  3  ref. 

Descriptors:  'Aquatic  environment,  'Environmen- 
tal protection,  Accidents,  Hazards,  Monitoring, 
Transportation,  Oil  spills. 

The  increasing  manufacture,  transportation,  stor- 
age, use  and  disposal  of  a  wide  range  of  oil  and 
chemical  products  have  made  it  inevitable  that 
spillages  of  these  materials  will  occur,  and  will 
continue  to  increase.  The  primary  focus  of  this 
paper  is  the  operational  approach  to  responding  to 
spuls.  One  area  discussed  is  the  need  for  contingen- 
cy planning,  including  a  trained  staff  and  the  vehi- 
cles and  equipment  necessary  for  responding  to 
spill  situations.  Examples  of  exercises  and  training 
techniques  which  would  help  ensure  the  success  of 
contingency  plans  are  discussed.  (Halterman-PTT) 
W86-03357 


CONTINGENCY  PLANNING  FOR  CHEMICAL 
ACCIDENTS, 

World   Health   Organization,   Copenhagen   (Den- 
mark). Regional  Office  for  Europe. 
A.  Gilad,  and  J.  I.  Waddington. 
IN:  Environmental  Protection:  Standards,  Compli- 
ance and  Costs,  Ellis  Horwood,  Ltd,  Chichester, 
England,  1984.  219-233  p,  5  fig. 

Descriptors:  'Aquatic  environment,  'Environmen- 
tal protection,  'Accidents,  Monitoring,  Chemical 
wastes,  Oil  spills,  Contingency  planning. 

Toxic  and  potentially  toxic  chemicals  are  now  a 
part  of  the  daily  life  of  most  people  in  the  world. 
Because  of  the  ever-increasing  volume  of  chemi- 
cals being  manufactured,  transported,  stored  and 
disposed  of  as  wastes,  it  is  inevitable  that  acciden- 
tal spills  will  happen  with  increased  frequency. 
The  purpose  of  this  paper  is  to  described  contin- 
gency planning  for  chemical  accidents.  First,  the 
response  approach  should  be  based  on  the  magni- 
tude of  the  accident.  Levels  are  categorized  from 
the  operator  level  to  the  international  level. 
Second,  the  authors  provide  suggestions  for  a  sys- 
tematic approach  to  the  establishment  of  emergen- 
cy response  systems.  The  structure  and  elements  of 
response  systems  should  include  an  alert  system, 
means  of  evaluation  of  the  situation  and  the  classi- 
fication to  the  accident,  and  the  provision  for  the 
flow  of  information  to  appropriate  groups,  includ- 
ing outside  help.  Finally,  the  need  for  protection, 
and,  if  necessary,  the  rehabilitation,  of  water  re- 
sources is  discussed.  (Halterman-PTT) 
W86-03358 


MODELING  THE  FATE  OF  CHEMICALS  IN 
THE  AQUATIC  ENVIRONMENT. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03417 
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PLANNING 
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PLANNING  REPORT  FOR  THE  WESTERN 
GULF  COAST  REGIONAL  AQUIFER  SYSTEM 
ANALYSIS,  GULF  OF  MEXICO  COASTAL 
PLAIN,  UNITED  STATES, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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HABITAT    SUITABILITY    INDEX    MODELS: 
LARGEMOUTH  BASS, 

Fish  and  Wildlife  Service,  Fort  Collins,  CO.  West- 
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em  Energy  and  Land  Use  Team. 
R.  J.  Stuber,  G.  Gebhart,  and  O.  E.  Maughan. 
FWS/OBS-82/10.16,  July  1982.  33  p,  2  fig,  3  tab, 
83  ref. 

Descriptors:  'Habitats,  'Aquatic  habitats,  Envi- 
ronment, Aquatic  environment,  'Fish,  Bass,  Model 
studies.  Computer  models,  Environmental  impact 
statement. 

Largemouth  bass  habitat  use  information  and  habi- 
tat suitability  index  (HSI)  models,  used  as  an  aid 
for  impact  assessment  and  habitat  management  ac- 
tivities, are  discussed.  Literature  concerning  the 
habitat  requirements  and  preferences  of  the  large- 
mouth  bass  is  reviewed  and  synthesized  into  HSI 
models.  Assumptions  used  to  transform  habitat  use 
information  into  these  mathematical  models  are 
presented,  and  guidelines  for  model  application  are 
described.  The  models  presented  are  complex  hy- 
potheses of  species-habitat  relationships.  They  are, 
however,  not  statements  of  proven  cause  and  effect 
relationships.  (Halterman-PTT) 
W86-03244 


PLANNING  AND  MANAGEMENT  OF  MINE- 
CUT  LAKES  AT  SURFACE  COAL  MINES, 

Nelson  (R.  Wayne)  and  Associates,  Inc.,  Boulder, 
CO. 

R.  W.  Nelson,  J.  F.  Orsborn,  and  W.  J.  Logan. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83- 156422, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
OSM/TR-82/1,  May  1982,  199  p,  91  fig,  19  tab, 
172  ref,  5  append. 

Descriptors:  'Strip  mine  lakes,  'Planning,  'Man- 
agement planning,  Lake  rehabilitation,  Economic 
aspects,  Land  management,  Land  use,  Ecosystems, 
Biological  samples. 

Mine-cut  lakes  have  been  constructed  in  14  of  the 
21  states  where  future  (1980-1985)  land  disturbance 
from  surface  coal  mining  was  projected  to  be  at 
least  1,000  acres.  Twelve  of  the  14  states  indicated 
that  mine-cut  lakes  will  probably  be  constructed  in 
Illinois,  Indiana,  Kentucky,  Tennessee,  Alabama, 
and  Oklahoma.  Ohio,  Pennsylvania,  Missouri,  Wy- 
oming and  Montana  indicated  that  the  average 
annual  production  of  new  lakes  would  be  five  or 
less.  Texas  and  Colorado  indicated  a  small  future 
potential  as  yet  undetermined.  As  an  alternative  to 
restoring  the  pre-mining  topography  and  land  use 
at  surface  coal  mine  operations,  mine-cut  lakes  can 
be  planned  as  a  valuable  resource  for  fish  and 
wildlife  habitat,  recreation,  water  supply,  and 
allied  purposes.  The  key  to  productive  future  use 
of  these  permanent  water  impoundments  is  careful 
planning  and  development  of  lake  and  surrounding 
watershed  features  aimed  at  producing  physical, 
chemical  and  biological  characteristics  for  the  in- 
tended or  potential  uses.  Many  ideas  or  principles 
necessary  to  achieve  this  goal  are  presented. 
(Author) 
W86-03245 


UPDATE  OF  TEXAS  LAND  COVER  MAPS  BY 
COMPUTER-ASSISTED  ANALYSIS  OF  LAND- 
SAT  DIGITAL  DATA:  SUPPORT  ACTIVITIES 
REPORT, 

Texas    Natural    Resources    Information    System, 

Austin. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-03272 


COMPUTER  BASED  MAPPING  SYSTEM  FOR 
STORAGE  AND  RETRIEVAL  OF  SOJX  AND 
LAND  USE  DATA:  SUPPORT  ACTD/ITIES 
REPORT, 

Texas    Natural    Resources    Information    System, 

Austin. 

For  primary  bibliographic  entry  see  Field   10D. 
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TOXIC  SUBSTANCES  IN  SURFACE  WATERS 
OF  THE  B.  EVERETT  JORDAN  LAKE  WATER- 
SHED. 


North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 
For  primary  bibliographic  entry  see  Field  5B. 
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ENVIRONMENTAL  COMPLIANCE  GUIDE: 
GUIDANCE  MANUAL  FOR  DEPARTMENT  OF 
ENERGY  COMPLIANCE  WITH  THE  FISH 
AND  WILDLIFE  COORDINATION  ACT. 

Department  of  Energy,  Washington,  DC.  Office  of 
Environmental  Compliance. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82022215, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
DOE/EP-0059,  July  1982.  Volume  3D.  21  p,  2  fig, 
5  tab,  25  ref,  1  append. 

Descriptors:  'Wildlife  habitats,  'Wildlife  conserva- 
tion, 'Water  resources  development,  'Project 
planning,  'Environmental  protection,  Regulations, 
Habitats,  Wildlife  management,  Legal  aspects, 
Fisheries,  Environmental  impact  statement,  Stand- 
ards, Aquatic  habitats,  Fish  management,  Environ- 
mental effects,  Management  planning,  Environ- 
mental policy,  Ecological  effects. 

This  manual  provides  guidance  for  Department  of 
Energy  (DOE)  officials  who  are  responsible  for 
complying  with  the  Fish  and  Wildlife  Coordina- 
tion Act  (FWCA).  The  FWCA  requires  that  con- 
sideration be  given  to  the  conservation  of  fish  and 
wildlife  resources  during  the  development  of  any 
DOE  projects  that  affect  water  resources  directly 
or  indirectly.  Early  in  project  planning,  DOE  must 
cooperate  with  state  and  federal  wildlife  agencies 
in  assessing  project  impacts  to  fish  and  wildlife. 
The  FWCA  directs  wildlife  agencies  to  make  rec- 
ommendations for  mitigation  of  these  impacts  and 
requires  DOE  to  plan  its  projects  in  such  a  way 
that  equal  weight  is  given  to  wildlife  conservation 
and  other  project  benefits.  Since  1974,  the  Division 
of  Ecological  Services  of  FWS  has  been  develop- 
ing an  assessment  system  called  the  Habitat  Eval- 
uation procedures  (HEP).  DOE  managers  should 
be  aware  of  the  effects  the  following  elements  of 
the  HEP  considerations  have  on  mitigation  recom- 
mendations: evalution  species  selected  for  impact 
assessment,  the  existing  habitat  value  of  the  various 
areas  affected  by  DOE  project  development,  and 
the  uniqueness  and  importance  of  the  habitat  types 
affected  by  project  development  on  a  national  or 
ecoregional  level.  (Geiger-PTT) 
W86-03251 


ENVIRONMENTAL  COMPLIANCE  GUIDE: 
GUIDANCE  MANUAL  FOR  DEPARTMENT  OF 
ENERGY  COMPLIANCE  WITH  CORPS  OF 
ENGINEERS  PERMITS  ON  DREDGING  AND 
FILLING  ACnvnTES. 

Department  of  Energy,  Washington,  DC.  Office  of 
Environmental  Compliance. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82022216, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
DOE/EP-0060,  July  1982.  Volume  3C.  17  p,  1  fig, 
16  ref,  2  append. 

Descriptors:  'Standards,  'Environmental  effects, 
•Project  planning,  'Dredging,  'Fill  permits,  Regu- 
lations, Wildlife  habitats,  Environmental  impact 
statement,  Aquatic  habitats,  Decision  making, 
Water  resources  development,  Management  plan- 
ning, Environmental  policy,  Navigable  rivers, 
Navigable  waters,  Evaluation,  Ecological  effects. 

This  document  provides  general  guidance  for  De- 
partment of  Energy  officials  responsible  for  com- 
plying with  Sections  9  and  10  of  the  River  and 
Harbor  Act  of  1899  and  with  Section  404  of  the 
Clean  Water  Act  of  1977  (CWA)  for  issuing  per- 
mits for  dredging  or  erecting  structures  on  naviga- 
ble rivers.  The  Environmental  Protection  Agency 
Guidelines  require  that  potential  impacts  on  physi- 
cal, chemical,  and  biological  properties  of  the 
aquatic  ecosystem,  special  aquatic  sites,  and  human 
use  be  considered  before  any  project  is  undertaken. 
Early  planning  meetings  will  establish  both  the 
level  of  existing  information  and  the  types  of  new 
data  needed  by  DOE  to  process  and  review  a 
Section  404  permit  application.  Guidance  is  pro- 


vided in  this  document  on  general  approaches  fo 
collecting,  analyzing,  and  presenting  informatioi 
that  addresses  both  abiotic  and  biotic  impacts.  Im 
pacts  on  physical/chemical  characteristics  of  thi 
discharge  site  can  be  considered  under  the  follow 
ing  general  categories:  substrate  effects;  suspends 
particulates/turbidity;  water  quality;  current  pat 
terns,  water  circulation,  and  water-level  fluctua 
tions;  and  salinity  gradients.  Potential  impacts  oi 
ecosystem  biota  that  should  be  considered  area 
impacts  to  aquatic  and  terrestrial  biota;  threatens 
and  endangered  species;  potential  impacts  on  spe 
cial  aquatic  sites;  and  potential  impacts  on  humai 
use.  This  data  will  provide  the  District  Enginee 
with  information  to  predict  impacts  of  the  pro 
posed  activity  and  evaluate  possible  alternative 
(Geiger-PTT) 
W86-03252 


CROP-WATER  PRODUCTION  FUNCTION! 
AND  ECONOMIC  IMPLICATIONS  FOR  THI 
TEXAS  HIGH  PLAINS  REGION, 

Economic    Research    Service,    Washington,    DC 

Natural  Resource  Economics  Div. 

For  primary  bibliographic  entry  see  Field  3F. 

W86-03255 


WATER  CONSERVATION  ALTERNATTVE! 
FOR  CALIFORNIA  AGRICULTURE:  J 
MICROECONOMIC  ANALYSIS, 

Economic   Research    Service,    Washington,    DC 

Natural  Resource  Economics  Div. 

For  primary  bibliographic  entry  see  Field  3F. 

W86-03256 


HANDBOOK  FOR  PROTECTION  OF  FISJ 
AND  WIXDLIFE  FROM  CONSTRUCTION  Ol 
FARM  AND  FOREST  ROADS, 

Center  for  Natural  Areas,  South  Gardiner,  ME 
J.  Hynson,  P.  Adamus,  S.  Tibbetts,  and  R.  Darnell 
Available  from  the  National  Technical  Informatioi 
Service,  Springfield,  VA  22161  as  PB83-150441 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche 
FWS/OBS-82/18,  July  1982.  152  p,  56  fig,  10  tab 
4  append. 

Descriptors:  'Best  management  practices,  'Projec 
planning,  'Road  construction,  'Water  quality  man 
agement,  'Farms,  'Forest  watersheds,  Planning 
Management  planning,  Decision  making,  Roads 
Wildlife  management,  Evaluations,  Erosion  con 
trol,  Fish. 

This  Handbook  describes  54  best  managemen 
practices  which  may  be  utilized  by  Federal  an< 
State  agencies  or  private  landowners  and  operator 
in  the  review  of  project  plants  and  in  the  planning 
construction,  and  maintenance  of  farm  and  fores 
roads.  Best  management  practices  (BMPs)  fo 
planning  road  and  facility  layout  and  design,  ero 
sion  control,  construction  and  maintenance  oper 
ations,  and  restoration  to  natural  conditions,  identi 
fied  through  existing  State  water  quality  manage 
ment  plans  and  management  practices  of  Federa 
agencies,  were  evaluated  as  to  their  environmental 
institutional,  technical,  and  economic  effectiveness 
Based  on  the  results  of  the  evaluation,  BMPs  wen 
modified  or  augmented  with  other  practices  t< 
enhance  their  overall  effectiveness  and  to  providi 
for  protection  and  propagation  of  fish  and  wildlifi 
resources.  A  discussion  of  purpose,  description 
performance  and  limitations  is  provided  for  eacl 
BMP,  and  an  approach  is  developed  which  guide 
Handbook  users  in  the  selection  of  BMPs  applica 
ble  to  site-specific  situations.  (Author) 
W86-03257 


PROTECTING  INSTREAM  FLOWS  IN  CAJJ 
FORNIA:  AN  ADMrNISTRATTVE  CASI 
STUDY, 

Fish  and  Wildlife  Service,  Fort  Collins,  CO.  West 
ern  Energy  and  Land  Use  Team. 
S.  W.  Olive. 

Available  from  the  National  Technical  Informatioi 
Service,  Springfield,  VA  22161  as  PB83-169482 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche 
Instream  Flow  Information  Paper:  No.  14,  FWS/ 
OBS-82/34,  September  1981.  32  p,  2  fig,  40  rel 
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Descriptors:  'Decision  making,  'Water  law,  *In- 
stream  flow,  'Case  studies,  'California,  Judicial 
decisions,  Administrative  decisions,  Water  policy, 
Wildlife  management,  Environmental  policy,  Envi- 
ronmental protection,  Water  management. 

This  paper  describes  California  water  law  and  the 
attempts  which  have  been  made  in  the  legal  and 
institutional  sphere  to  protect  instream  uses  under 
that  law.  The  reasons  for  the  way  decisions  were 
made  in  California  regarding  the  question  of  the 
protection  of  instream  flows  are  given.  Groups  and 
individuals  interested  in  establishing  a  system  that 
protects  instream  flows  should  analyze  the  situa- 
tion in  their  area  before  formulating  plans.  The 
first  step  in  this  analysis  is  to  identify  objectives. 
The  second  step  is  to  reveal  opportunities  that 
permit  the  achievement  of  objectives.  A  careful 
review  should  be  made  of  the  laws  in  the  area  and 
opportunities  sought  for  public  support.  The  third 
step  involves  identifying  the  agencies  and  interest 
groups  which  will  participate  in  policy  formulation 
regarding  instream  flow  protection.  The  relative 
strengths  of  the  participating  parties  should  be 
assessed  so  that  too  much  time  and  effort  is  not 
spent  trying  to  meet  the  needs  of  a  weaker  party 
when  a  stronger  one's  needs  are  ignored.  The 
fourth  step  is  to  discover  the  roles-needs  of  the 
various  agencies  and  groups.  Using  a  proposed 
decision-making  scheme,  it  is  possible  to  ascertain 
the  perceived  needs  and  behavior  patterns  of  the 
various  parties  involved  and  the  degree  to  which  a 
system  protecting  instream  flows  would  affect 
those  needs.  The  fifth  and  final  step  is  the  formula- 
tion of  strategies  based  on  local  conditions  and  the 
previous  four  steps.  (Geiger-PTT) 
W86-03276 


ROLE  OF  NATURAL  RESOURCE  EWENTO- 
REES  ES  THE  PASSAIC  RIVER  BASES,  NEW 
JERSEY, 

Passaic  River  Coalition,  Basking  Ridge,  NJ. 

D.  F.  Leitner. 

NSF/RA-800571,  March  9,  1981.  152  p,  1  fig,  29 

tab,  2  exhibits,  35  ref.  OSS7723973. 

Descriptors:  'Natural  resources,  'River  basins, 
•Surveys,  'New  Jersey,  Water  management,  Pas- 
saic River  Basin,  Resources  management,  Public 
policy,  Planning,  Political  aspects. 

The  impact  of  approximately  30  natural  resource 
inventories  (NRI)  in  the  Passaic  River  Basin  in 
New  Jersey  were  evaluated.  The  inventories  con- 
sist of  compilations  of  data  pertaining  to  the  natu- 
ral characteristics  of  geographic  areas  as  ecological 
entities.  Geology,  geography,  soils,  hydrology,  me- 
teorology, vegetation,  and  wild  life  are  specific 
components.  Existing  land  use,  cultural  factors, 
and  historic  aspects  are  considered  to  provide  per- 
spectives on  the  man-made  environment.  The 
report  includes  descriptions  of  the  NRI  process 
and  the  Passaic  River  Basin;  a  survey  of  NRI's  in 
the  Passaic  River  Basin;  interviews  with  Federal, 
state,  county,  and  municipal  officials  and  non-gov- 
ernmental individuals;  and  specific  natural  resource 
entities.  The  Handbook  for  Environmental  Com- 
missioners (N.J.  Department  of  Environmental 
Protection,  1976)  was  used  as  a  guide  to  recom- 
mend components  in  NRI's.  These  lists  were  then 
compared  to  the  contents  of  20  published  NRIs 
from  Passaic  River  Basin  municipalities  to  demon- 
strate graphically  the  contents  of  each  inventory. 
Existing  NRI's  in  the  Passaic  River  Basin  have  had 
a  limited  impact  on  land  use  decisions.  Politics 
seem  to  be  a  significant  factor  in  the  preparation 
and  use  of  NRI's. 
W86-03321 


STANDARDS     AND    LEVITTS     FOR     WATER 
QUALITY  CONTROL, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-03350 


MONTTORTNG  COMPLIANCE  WITH  STAND- 
ARDS, 

Water  Research  Centre,  Medmenham  (England). 
Medmenham  Lab. 


For  primary  bibliographic  entry  see  Field  5C. 
W86-03351 


RIVER  WASTE  HEAT  ASSEVIILATION  VS.  OR- 
GANIC WASTE  DISCHARGE, 

Wisconsin  Univ.-Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-03381 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


COST-EFFECTIVENESS    OF    THE    STREAM- 
GAGESG  PROGRAM  EM  NORTH  CAROLESA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W86-02973 


EVALUATION  OF  THE  COST  EFFECTIVE- 
NESS OF  THE  1983  STREAM-GAGING  PRO- 
GRAM EN  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-02992 


COST-EFFECTIVENESS    OF    THE    STREAM- 
GAGEVG  PROGRAM  IN  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W86-03073 


COST-EFFECTIVENESS  OF  THE  STREAM- 
GAGEMG  PROGRAM  EM  ORLANDO  SUBDIS- 
TRICT,  FLORIDA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-03086 


LONG-TERM  MONITORENG  OF  HABITAT 
DEVELOPMENT  AT  UPLAND  AND  WET- 
LAND DREDGED  MATERIAL  DISPOSAL 
SITES,  1974-1982, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

C.  J.  Newling,  and  M.  C.  Landin. 

Technical  Report  D-85-5,  July  1985,  Final  Report. 

226  p,  23  fig,  52  tab,  59  ref,  1  append. 

Descriptors:  'Wildlife  habitats,  'Dredging,  'Envi- 
ronmental effects,  'Wetlands,  Marshes,  Habitats, 
Vegetation,  Plant  populations,  Comparison  studies, 
Ecological  effects. 

During  the  Dredged  Material  Research  Program, 
six  wetland  and  three  upland  habitat  development 
projects  were  established  at  seven  sites  to  demon- 
strate the  feasibility  of  creating  productive  habitat 
on  dredged  material  deposits.  Wetland  sites  studied 
were  Windmill  Point  in  the  James  River,  Virginia; 
Buttermilk  Sound  near  the  Altamaha  River,  Geor- 
gia; Drake  Wilson  Island  in  Apalachicola  Bay, 
Florida;  Bolivar  Peninsula  in  Galveston  Bay 
Texas;  Salt  Pond  3  in  South  San  Francisco  Bay, 
California;  and  Miller  Sands  Island  in  the  Colum- 
bia River,  Oregon.  The  upland  area  sites  examined 
included  Nott  Island  in  the  Connecticut  River, 
Connecticut;  Bolivar  Peninsula;  and  Miller  Sands. 
These  sites  have  been  monitored  since  their  con- 
struction (1975-1977)  until  1982.  In  addition,  three 
natural  marsh  upland  reference  sites  were  selected 
for  comparison  to  the  man-made  sites.  Results  over 
an  8-yr  period  show  that  all  of  the  sites  have 
developed  and  stabilized,  and  that  they  have  all 
been  highly  successful.  Despite  a  complete  lack  of 
management  since  construction,  the  sites  support 
plant  communities  generally  comparable  to  or 
more  productive  than  those  of  the  reference  areas. 
Wildlife  use  exceeds  that  occurring  on  reference 
areas,  and  the  sites  are  compatible  with  and  con- 
tributing to  the  ecosystems  of  which  they  are  a 
part.  (Geiger-PTT) 
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MODEL  PROJECTIONS,  1980-99,  FOR  AR- 
KANSAS RIVER  VALLEY,  HAMJXTON  AND 
KEARNY  COUNTIES,  SOUTHWESTERN 
KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-02928 


ESTIMATED  PUBLIC-WATER  SUPPLY  AND 
ENDUSTRIAL-COMMERCIAL  WATER  WITH- 
DRAWALS AND  RETURNS  EN  NASSAU 
COUNTY,  LONG  ISLAND,  NEW  YORK,  1973- 
79, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

D.  S.  Snavely,  and  J.  Williams. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4246,  1985.  16  p,  9  fig,  2  tab,  20 
ref. 

Descriptors:  'Water  use,  Water  users,  Groundwat- 
er budget,  Water  conveyance,  'Water  supply, 
Wastewater,  Sewer  systems,  Storm  sewers,  'New 
York,  Nassau  County,  Long  Island,  Public-water 
suppliers. 

Nassau  County,  New  York  depends  upon  ground 
water  for  its  freshwater  supply.  The  primary  water 
uses  are  for  public-water  supply  and  industrial- 
commercial  purposes,  which  together  accounted 
for  202  Mgal/d  (million  gallons  per  day)  in  1975. 
Public- water  suppliers  withdrew  85  percent  of 
their  water  from  the  Magothy  Formation.  About 
133  Mgal/d  was  returned  to  the  ground  after  use  in 
1975,  and  about  69;  Mgal/d  was  discharged  to 
tidewater.  In  addition,  about  34  Mgal/d  infiltrated 
into  sewerlines  in  1975  and  was  also  discharged  to 
tidewater.  Because  of  the  importance  of  this  fresh- 
water supply,  the  New  York  State  Department  of 
Environmental  conservation  reviews  applications 
for  the  installation  of  wells  and  compiles  data  on 
pumpage  throughout  Long  Island.  It  also  reviews 
applications  to  discharge  wastewater  into  the  sur- 
face water  and  ground  water  of  the  State.  This 
report  summarizes  the  data  filed  with  the  New 
York  State  Department  of  Environmental  Conser- 
vation for  Nassau  County  during  1973-79.  It  pre- 
sents data  and  estimates  on  withdrawals  for  public 
and  industrial-commercial  supply,  returns  to  the 
ground,  and  discharges  through  sewer  systems.  It 
also  includes  information  on  population  and  land 
use.  (USGS) 
W86-02957 


POTENTIAL  HYDROLOGIC  EVIPACTS  OF  A 
TARSAND  INDUSTRY  ES  11  SPECIAL  TAR 
SAND  AREAS  EV  EASTERN  UTAH, 

Geological  Survey,   Salt  Lake  City,  UT.   Water 
Resources  Div. 
K.  L.  Lindskov. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4109,  1983.  130  p,  26  fig,  34  tab, 
70  ref. 

Descriptors:  'Bituminous  materials,  'Utah,  Water 
pollution  sources,  'Colorado  River,  'Water 
supply,  Hydrology,  Environmental  effects,  Tar 
sand. 

About  93  percent  of  the  Nation's  estimated  30 
billion  barrels  of  crude  oil  in  tar  sand  deposits  is  in 
11  tar-sand  deposits  in  eastern  Utah  that  were 
chosen  for  leasing  by  the  Federal  government.  The 
Tar  Sand  Triangle  area,  which  contains  about  15 
billion  barrels  of  oil,  is  the  largest.  This  area  and 
the  Sunnyside  and  P  R  Springs  areas  contain  more 
than  three-fourths  of  the  Utah  reserves.  About 
88,000  acre-feet  of  water  per  year  would  be  re- 
quired for  a  commercial  tar-sand  industry  produc- 
ing about  365,000  barrels  per  day.  At  this  rate, 
most  of  the  recoverable  oil  would  be  mined  within 
30  years.  About  22,000  acre-feet  of  water  per  year 
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would  be  required  for  a  commercial  tar-sand  indus- 
try producing  about  83,000  barrels  per  day.  Im- 
pacts on  local  hydrology  would  be  greatest  in  the 
Tar  Sand  Triangle,  Sunnyside,  and  P  R  Springs 
areas.  Impacts  could  be  minimized  with  proper 
construction  of  surface  facilities  to  decrease  ero- 
sion, sediment  transport,  and  impoundment  of 
mining  and  retort  water.  Increases  in  salinity  of  the 
Colorado  River  at  Imperial  Dam,  Ariz. -Calif., 
could  be  about  3  milligrams  per  liter,  with  a  peak 
of  9  milligrams  per  liter,  for  a  365,000-barrel-per- 
day  industry  and  less  than  1  milligram  per  liter, 
with  a  peak  of  2  milligrams  per  liter,  for  an  83,000- 
barrel-per-day  industry.  (USGS) 
W86-03141 


WATER  USE  IN  HAW  An,  1980, 
Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 
R.  Nakahara. 

Hawaii  Dept.  of  Land  and  Natural  Resources, 
Honolulu,  Report  R71,  1984.  26  p,  10  fig,  10  tab,  1 
ref. 

Descriptors:  Agricultural  use,  'Domestic  use, 
Thermoelectric  water  use,  Hydroelectric  water 
use,  'Industrial  uses,  Commercial,  'Water  utiliza- 
tion, 'Hawaii. 

Water  is  a  very  important  natural  resource  found 
within  a  state.  In  Hawaii,  significant  quantities  of 
water  are  withdrawn  daily  from  streams  or  under- 
ground sources  for  different  uses,  such  as  for  irri- 
gating crops,  raising  livestock,  providing  for 
human  domestic  needs,  generating  hydroelectric 
power,  carrying  wastes,  cooling,  cleaning,  and 
processing  food  and  industrial  commodities.  This  is 
the  second  in  a  series  of  water-use  reports  for 
Hawaii  which  will  enable  managers  and  planners 
to  analyze  the  various  uses  and  thereby  aid  them  in 
the  sound  development  and  implementation  of 
state  water-management  plans  and  programs.  Let- 
ters and  questionnaires  were  sent  to  principal 
water  users  throughout  the  State;  94  percent  of 
these  questionnaires  for  1980  were  returned.  The 
remainder  has  been  estimated,  based  on  previous 
surveys.  The  1980  water-use  was  included  as  a 
source  of  agriculture  was  the  leading  water  user. 
When  seawater  was  included  as  a  source  of  water, 
industrial-thermoelectric  became  the  major  water 
user.  The  composite  data,  resulting  from  the  1980 
survey,  are  shown  in  tabular  and  graphical  forms. 
(USGS) 
W86-03170 

6E.  Water  Law  and  Institutions 


TRIORGANOTIN  REGULATIONS  IN  NORTH 
CAROLINA 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 

For  primary  bibliographic  entry  see  Field  5G. 
W86-03131 


REVISED  SECTION  301  (H)  TECHNICAL  SUP- 
PORT DOCUMENT, 

Tetra  Tech,  Inc.,  Belle vue,  WA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-153817, 
Price  codes:  Al  1  in  paper  copy,  A01  in  microfiche. 
430/9-82-011,  November  1982.  239  p,  11  fig,  20 
tab,  63  ref,  1  append. 

Descriptors:  'Permits,  'Regulations,  'Effluent  lim- 
itations, 'Water  law,  Water  quality,  'Wastewater 
treatment,  Legal  aspects.  Water  quality  standards, 
Water  quality  control,  Monitoring,  Marine  envi- 
ronments. 

Section  301(h)  of  the  Clean  Water  Act  provides 
publicly  owned  wastewater  treatment  works 
(POTWs)  an  opportunity  to  apply  for  variances 
from  secondary  treatment  requirements  for  dis- 
charges to  marine  waters.  This  Technical  Support 
Document  supplements  the  section  301(h)  regula- 
tions as  amended  in  November,  1982.  This  docu- 
ment provides  data  which  establishes  a  technical 
basis  for  understanding  the  major  differences  be- 


tween the  original  section  301(h)  regulations  pro- 
mulgated in  1979  and  the  1982  amended  regula- 
tions. It  also  provides  a  technical  explanation  of 
assessments  required  for  obtaining  section  301(h) 
modified  discharge  permits  and  guidance  for  both 
small  and  large  POTWs  to  use  in  completing  the 
appropriate  application  questionnaire.  The  assess- 
ments described  are:  physical  assessment,  water 
quality  assessment,  public  water  supply  assessment, 
recreational  activity  assessment,  biological  assess- 
ment, toxic  substances  assessment,  and  monitoring 
programs  for  applicants  granted  section  301(h) 
modified  discharge  permits.  A  description  of  the 
small  and  large  applicant  questionnaires  is  given 
along  with  a  marine  biological  assessment,  toxic 
substance  control  programs,  and  plan  of  study  for 
the  applicant.  (Geiger-PTT) 
W86-03259 


PROTECTING  INSTREAM  FLOWS  IN  CALI- 
FORNIA: AN  ADMINISTRATFVE  CASE 
STUDY, 

Fish  and  Wildlife  Service,  Fort  Collins,  CO.  West- 
ern Energy  and  Land  Use  Team. 
For  primary  bibliographic  entry  see  Field  6B. 
W86-03276 


ASSESSING  CULTURAL  ATTRIBUTES  IN 
PLANNING  WATER  RESOURCES  PROJECTS. 

National  Research  Council,  Washington,  DC.  En- 
vironmental Studies  Board. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83- 113621, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  of  the  Panel  on  Cultural  Attributes  in 
Water  Resources  Projects,  August  30,  1982.  19  p,  2 
app. 

Descriptors:  'Planning,  'Water  Resources  Devel- 
opment, 'Archaeology,  'Cultural  Resources,  His- 
toric buildings. 

The  Panel  on  Cultural  Attributes  in  Water  Re- 
sources Projects  provided  an  evaluation  of  the 
procedures  recommended  by  the  U.S.  Water  Re- 
sources Council  (WRC)  for  assessing  the  impact  of 
proposed  water  resources  projects  on  cultural  at- 
tributes of  the  affected  environment.  (Environmen- 
tal Quality  Evaluation  Procedures,  or  EQEP).  The 
EQEP  were  deemed  generally  logical  and  valid. 
Recommendations  were  made  to  assure  that  the 
EQEP  are  consistent  with  the  body  of  federal 
legislation  dealing  with  cultural  and  historical  pres- 
ervation. It  was  concluded  that  both  historical 
properties  and  traditional  lifeways  are  properly 
considered  cultural  resources.  The  EQEP  prepared 
by  the  MITRE  Corporation  (1981)  for  the  Corps 
of  Engineers  was  analyzed.  It  was  concluded  that 
the  MITRE  analysis  was  generally  a  useful  elabo- 
ration of  the  EQEP  although  MITRE  defined  cul- 
tural resources  and  attributes  in  ways  not  consist- 
ent with  either  field  use  or  other  federal  legislation. 
The  MITRE  analysis  is  more  useful  at  the  level  of 
indicators  and  units  of  cultural  resources  although 
examples  of  procedures  in  the  MITRE  study 
seemed  largely  confined  to  prehistoric  archaeology 
and  historic  buildings. 
W86-03300 


ROLE  AND  ACnvmES  OF  THE  OSLO  AND 
PARIS  COMMISSIONS, 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03352 


EUROPEAN  COMMUNITY  POLICY  ON  ENVI- 
RONMENTAL MANAGEMENT, 

Commission  of  the  European  Communities,  Brus- 
sels (Belgium). 

For  primary  bibliographic  entry  see  Field  5C. 
W86-03353 


APPROACH  OF  THE  FEDERAL  GERMAN  RE- 
PUBLIC-ANTICIPATING ENVIRONMENTAL 
EFFECTS, 

Council   of  Experts   on   Environmental   Matters, 

Bonn  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5C. 

W86-03354 


UK  APPROACH  -  ENVIRONMENTAL  QUAL- 
ITY STANDARDS, 

Department  of  the  Environment,  London  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5C. 
W86-03355 


6F.  Nonstructural  Alternatives 


AUSTIN,  TEXAS,  FLOOD  OF  MAY  24-25,  1981, 
Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W86-03260 


6G.  Ecologic  Impact  Of 
Water  Development 


POTENTIAL  EFFECTS  OF  SURFACE  COAL 
MINING  ON  THE  HYDROLOGY  OF  THE 
HORSE  CREEK  AREA,  SHERIDAN  AND 
MOORHEAD  COAL  FIELDS,  SOUTHEAST- 
ERN MONTANA 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W86-02968 


PRELIMINARY  STUDY  USING  DIGITAL 
MODELING  TECHNIQUES  TO  UNDERSTAND 
AND  PREDICT  THE  TEMPERATURE 
REGIME  LN  A  STREAM  BELOW  A  MAJOR 
RESERVOIR-THE  NORTH  SANITIAM  RIVER 
BELOW  DETROIT  DAM,  OR, 
Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

A.  Laenen,  and  R.  P.  Hansen. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4105,  1985.  45  p,  16  fig,  10  tab,  3 
ref. 

Descriptors:  'Stream  temperature,  'Digital 
models,  'Oregon,  Water  quality,  Dams,  Reservoir 
effects,  Lagrangian  moving  reference  frame,  North 
Santiam  River,  Detroit  Dam,  Model  studies. 

A  riverine-temperature  model  and  associated  data- 
collection  system  were  developed  to  help  the 
Corps  of  engineers  determine  cost  benefits  of  selec- 
tive-withdrawal structures  for  future  use  with 
dams  on  the  Willamette  River  System.  A  U.S. 
Geological  Survey  Lagrangian  reference  frame, 
digital  computer  model  was  used  to  simulate 
stream  temperatures  on  the  North  Santiam  Rivet 
downstream  of  the  multipurpose  Detroit  dam  and 
a  reregulating  dam  (Big  Cliff),  from  river  mile  45.6 
to  2.9.  In  simulation,  only  available  air-temperature 
and  windspeed  information  from  a  nearby  National 
Weather  Service  station  at  Salem,  Oregon  were 
used.  This  preliminary  investigation  found  that  the 
model  predicted  mean  daily  temperatures  to  within 
0.4  C  standard  deviation.  Analysis  of  projected 
selective-withdrawal  scenarios  showed  that  the 
model  has  the  sensitivity  to  indicate  water-temper- 
ature changes  42.7  miles  downstream  on  the  North 
Santiam  River.  (USGS) 
W86-03022 


IMPACTS  OF  THE  TAMPA  BYPASS  CANAL 
SYSTEM  ON  THE  AREAL  HYDROLOGY, 
HILLSBOROUGH  COUNTY,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resource! 

Div. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-03056 


SIMULATED  EFFECTS  OF  PROPOSED  RES- 
ERVOLR-DEVELOPMENT  ALTERNATIVES 
ON  STREAMFLOW  QUANTITY  LN  THE 
WHITE  RTVER,  COLORADO  AND  UTAH, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W86-03061 
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HABITAT    SUITABILITY    INDEX    MODELS: 
LARGEMOUTH  BASS, 

Fish  and  Wildlife  Service,  Fort  Collins,  CO.  West- 
ern Energy  and  Land  Use  Team. 
For  primary  bibliographic  entry  see  Field  6A. 
W86-03244 


ENVmONMENTAL  COMPLIANCE  GUIDE: 
GUIDANCE  MANUAL  FOR  DEPARTMENT  OF 
ENERGY  COMPLIANCE  WITH  THE  FISH 
AND  WDLDUFE  COORDINATION  ACT. 

Department  of  Energy,  Washington,  DC.  Office  of 

Environmental  Compliance. 

For  primary  bibliographic  entry  see  Field  6B. 

W86-03251 


ENVIRONMENTAL     COMPLIANCE     GUIDE: 

GUTOANCE  MANUAL  FOR  DEPARTMENT  OF 

ENERGY   COMPLIANCE   WITH   CORPS    OF 

ENGINEERS  PERMITS  ON  DREDGING  AND 

FHXING  ACTIVITIES. 

Department  of  Energy,  Washington,  DC.  Office  of 

Environmental  Compliance. 

For  primary  bibliographic  entry  see  Field  6B. 

W86-03252 


WYCOALGAS  COAL  GASD7ICATION 

PROJECT:  PRELIMINARY  DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT,  VOLUME  1, 

Woodward-Clyde    Consultants,    San    Francisco, 

CA. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-03271 


BOSTON  MAINTENANCE  DREDGING, 
BOSTON  HARBOR,  BOSTON,  MA:  ENVIRON- 
MENTAL ASSESSMENT. 

Corps  of  Engineers,  Waltham,  MA.  New  England 

Div. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  ADA-120053, 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

December  1981.  53  p,  10  tab,  8  fig,  4  app,  61  ref. 

Descriptors:  'Dredging,  'Environmental  effects, 
Turbidity,  Harbors,  Shoals,  Water  quality,  Bioas- 
say,  Aquatic  populations,  Spoil  banks,  Mystic 
River,  Boston  Harbor,  Chelsea  River,  'Massachu- 
setts. 

This  Environmental  Assessment  discusses  the  need 
for  and  the  environmental  impacts  of  the  proposed 
maintenance  dredging  of  the  Federal  navigation 
channels  in  the  Mystic  and  Chelsea  rivers  and  the 
anchorage  at  President  Roads.  This  action  will 
involve  removal  of  approximately  425,000  cubic 
yards  of  harbor  sediments  for  ocean  disposal. 
Major  areas  of  concern  include  impacts  to  water 
quality  and  aquatic  resources  at  the  dredging  and 
disposal  sites.  Impacts  during  dredging  and  dispos- 
al would  include  a  temporary  increase  in  turbidity 
and  minor  release  of  certain  contaminants.  No 
significant  effect  upon  the  water  quality  in  the 
vicinity  is  expected.  Bioassay  tests  indicate  disposal 
would  not  cause  any  acute  chemical  impacts  to 
organisms 
W86-03297 


AQUATIC  HABITAT  STUDD2S  ON  THE 
LOWER  MISSISSD?PI  RTVER,  RTVER  MDLE 
480  TO  53<h  REPORT  1,  ENTRODUCTION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
A.  C.  Miller. 

Miscellaneous  Paper  E-80-1,  U.S.  Army  Environ- 
mental and  Water  Quality  Operational  Studies, 
March  1981.  34  p,  2  fig,  2  tab,  57  ref. 

Descriptors:  'Ecological  effects,  'Environmental 
effects,  'Dikes,  'Channels,  'Water  quality  man- 
agement, 'Navigable  rivers,  'Channel  improve- 
ment, 'Water  resources  development,  Pilot  studies, 
Surveys,  Species,  Composition,  Species  diversity, 
Environmental  impact  statement,  Mississippi 
River,  Rivers,  Aquatic  habitats,  Benthos,  Bank  Sta- 
bilization, Aquatic  populations,  Aquatic  life,  'Mis- 
sissippi River. 


A  pilot  survey  was  carried  out  on  river  mile  480  to 
530  of  the  Lower  Mississippi  River  from  April  to 
October  1978  to  collect  data  on  fish,  benthos,  and 
water  quality  as  they  are  effected  by  the  placement 
and  design  of  navigational  structures  such  as  dikes, 
bank  revetments,  and  bendway  cutoffs.  Data  ob- 
tained from  these  studies  was  used  to  design  fur- 
ther waterway  investigations.  Fourteen  different 
habitats  were  identified  in  the  study  area:  main 
channel,  permanent  secondary  channel,  temporary 
secondary  channel,  natural  sandbars,  natural  banks, 
reverted  banks,  dike  field  sandbars,  dike  field  pool 
areas,  abandoned  river  channels  (not  contiguous 
with  main  channel),  oxbow  lake,  borrow  pit,  inun- 
dated floodplain,  and  sandbar  slack  water  pools. 
The  placement  of  dikes  and  revetments  in  rivers 
may  alter  the  distribution,  abundance,  species  com- 
position and  diversity  of  aquatic  organisms.  A 
complete  discussion  of  the  fisheries,  benthos,  and 
water  quality  investigations  along  the  Lower  Mis- 
sissippi are  found  in  Reports  2  through  8  of  this 
series. 
W86-03302 


CONSIDERATIONS  IN  SELECTING  BIOAS- 
SAY ORGANISMS  FOR  DETERMINING  THE 
POTENTIAL  ENVIRONMENTAL  IMPACT  OF 
DREDGED  MATERIAL, 

EG  and  G  Bionomics,  Pensacola,  FL.  Marine  Re- 
search Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-03319 


EFFECTS  OF  OPERATING  THE  MT.  ELBERT 
PUMPED-STORAGE  POWERPLANT  ON 
TWIN  LAKES,  COLORADO:  1981  REPORT  OF 
FINDINGS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

J.  F.  LaBounty,  and  J.  J.  Sartoris. 

Report  No  REC-ERC-83-2,  December  1982.  88  p, 

43  fig,  17  tab,  2  app,  44  ref. 

Descriptors:  'Pumped  storage,  'Powerplants,  'Ec- 
ological effects,  'Aquatic  environment,  'Reser- 
voirs, 'Limnology,  'Environmental  effects,  Chem- 
ical properties,  'Lakes,  Ecology,  Phytoplankton, 
Fish,  Shrimp,  Twin  Lakes,  Colorado,  Mt.  Elbert 
Pumped-Storage  Powerplant. 

A  series  of  studies  is  being  performed  to  identify 
and  quantify  changes  that  occur  in  the  aquatic 
ecology  of  Twin  Lakes,  Colorado,  because  of  the 
Mt.  Elbert  Pumped-Storage  Powerplant,  which 
began  operation  in  August  1981.  The  results  pre- 
sented here  are  part  of  the  investigations  being 
done  by  the  Bureau  of  Reclamation  on  the  ecologi- 
cal effects  of  pumped-storage  construction  and  op- 
eration. These  studies  have  been  going  on  since 
1971.  The  Twin  Lakes  and  the  powerplant  are 
being  used  for  the  primary  field  investigations. 
Although  it  is  too  early  to  identify  any  ecological 
changes,  this  report  presents  results  of  studies  done 
in  1981.  These  results,  along  with  those  from  other 
studies  done  since  1971  when  the  project  began, 
are  being  used  to  define  the  preoperational  limnol- 
ogy of  Twin  Lakes.  Twin  Lakes  are  a  pair  of 
dimictic,  connected,  montane,  drainage  lakes  of 
glacial  origin.  Based  on  seven  limnological  param- 
eters, the  lakes  are  classified  as  oligotrophic  lakes. 
Maximum  water  temperature  of  18  C  were  record- 
ed in  August  1981  for  both  lakes.  The  lowest 
measure  dissolved  oxygen  concentration  during 
1981  was  1.7  mg/L  at  the  bottom  of  the  lower  lake 
in  October.  Total  phosphorus  concentrations 
during  1981  ranged  from  1  microgram/L,  which 
has  been  the  case  most  of  the  time  during  the  past  6 
years,  to  a  high  of  31  micrograms/L.  Nitrate  nitro- 
gen concentrations  ranged  from  <  10  to  170  micro- 
grams/L. Average  daily  primary  productivity 
rates  during  1981  ranged  from  a  low  of  84  mg  C/ 
(sq  m.d)  in  the  upper  lake  during  March  to  a  high 
of  126.6  mg  C/(sq  m.d)  in  the  lower  lake  during 
May.  Chlorophyll  a  concentrations  during  1981 
ranged  from  a  mean  concentration  of  0.4  mg/cu  m 
in  the  lower  lake  during  May  to  a  mean  of  18.8 
mg/cu  m  in  the  upper  lake  during  September. 
Average  phytoplankton  and  zooplankton  densities 
reached  maximums  of  just  over  18,000  organisms/ 
L  (lower  lake  -  Sept.)  and  153  individuals/L 
(lower  lake  -  June),  respectively.  Phytoplankton 
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populations  were  dominated  by  diatoms  and  dino- 
flagellates,  while  zooplankton  populations  were 
dominated  by  copepods,  opossum  shrimp,  and  var- 
ious species  of  rotifers.  Large  pelagic  cladocerans 
are  notably  absent  from  Twin  Lakes.  The  benthos 
includes  chironomid  larvae,  oligochaetes,  and  fin- 
gernail clams. 
W86-03336 


COMMON  PLANKTON  OF  TWEN  LAKES,  CO- 
LARADO, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
D.  V.  Lieberman. 

Available  from  Engineering  and  Research  Center, 
Denver,  CO.  Report  No  REC-ERC-82-21,  Febru- 
ary 1983.  17  p,  15  fig,  3  tab,  1  app,  16  ref. 

Descriptors:  'Phytoplankton,  'Zooplankton,  'Tax- 
onomy, 'Aquatic  Life,  Lakes,  Powerplants,  Pump- 
ing plants,  Algae,  Rotifers,  Copepods,  Shrimp, 
Chrysophyta,  Chlorophyta,  Diatoms,  Cyanophyta, 
Twin  Lakes,  Colorado. 

A  series  of  studies  is  being  performed  to  evaluate 
the  effects  of  the  Mt.  Elbert  Pumped-Storage  Pow- 
erplant on  the  ecology  of  Twin  Lakes.  Twin  Lakes 
are  a  pair  of  connected  dimictic  lakes,  formed  as 
the  result  of  glacial  action  on  alluvial  deposits. 
This  report  presents  a  taxonomic  species  study  of 
the  common  plankton  collected  since  1974  from 
Twin  Lakes.  A  total  of  11  zooplankters  and  14 
phytoplankters  were  identified  from  the  limnetic 
zone  of  Twin  Lakes  and  the  associated  Mt.  Elbert 
Forebay.  The  four  divisions  of  zooplankton  includ- 
ed four  species  of  Rotifer  (rotifer),  three  species  of 
Copepoda  (copepod),  three  species  of  Cladocera 
(cladoceran),  and  one  species  of  Mysidacea  (oppos- 
sum  shrimp).  The  dominant  zooplankters  were  the 
rotifers  and  copepods.  The  nocturnal  opossum 
shrimp,  Mysis  relicta  are  abundant  in  Twin  Lakes 
but  were  not  collected  in  plankton  samples.  Clado- 
cerans were  rarely  collected  and  made  up  less  than 
1%  of  the  zooplankton  population.  The  lower  lake 
has  a  greater  density  of  zooplankton  than  the 
upper  lake.  For  example,  in  July  1981,  average 
zooplankton  densities  in  the  lower  lake  reached  a 
maximum  of  116  individuals/L,  as  compared  to  53 
individuals/L  in  the  upper  lake.  The  four  divisions 
of  phytoplankton  included  three  species  of  Chryso- 
phyta (blue-green  algae),  three  species  of  Chlor- 
ophta  (green  alg),  six  species  of  Bacillariophyta 
(diatom),  and  two  species  of  Cyanophyta  (yellow- 
brown  algae).  The  phytoplankton  was  dominated 
by  the  yellow-brown  algae,  Dinobryon,  and  by  the 
diatoms,  asterionella  and  Synedra.  During  1981, 
average  density  of  phytoplankton  reached  a  maxi- 
mum of  4870  organisms/L  during  September  in  the 
upper  lake;  the  average  density  in  the  lower  lake 
peaked  during  March  at  18,042  organisms/L. 
W86-03337 


INTERMEDIATE-DISTURBANCE  HYPOTHE- 
SIS: AN  EXPLANATION  FOR  BIOTIC  DD7ER- 
SITY  PATTERNS  IN  LOTIC  ECOSYSTEMS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Zool- 
ogy and  Entomology. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-03391 


EWERTEBRATE  DRIFT  AND  PARTICULATE 
ORGANIC  MATERIAL  TRANSPORT  IN  THE 
SAVANNAH  RTVER  BELOW  LAKE 
HARTWELL  DURENG  A  PEAK  POWER  GEN- 
ERATION CYCLE, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03392 
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WATER-QUALITY  CONSTITUENTS  FOR 
STREAMS  IN  GEORGIA, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

G.  R.  Buell,  and  S.  C.  Grams. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water  Resources  Investi- 
gations Report  84-4318,  1985.  36  p,  16  fig,  3  tab,  19 
ref. 

Descriptors:  'Water  quality,  'Seasonal  Kendall 
test,  Land  cover,  Land  use,  Atmospheric  deposi- 
tion, 'Georgia,  Hydrologic  Bench-Mark,  'Tempo- 
ral trends. 

Significant  temporal  trends  in  monthly  pH,  specific 
conductance,  total  alkalinity,  hardness,  total  ni- 
trite-plus-nitrite nitrogen,  and  total  phosphorus 
measurements  at  five  stream  sites  in  Georgia  were 
identified  using  a  rank  correlation  technique,  the 
seasonal  Kendall  test  and  slope  estimator.  These 
sites  include  a  U.S.  Geological  Survey  Hydrologic 
Bench-Mark  site,  Falling  Creek  near  Juliette,  and 
four  periodic  water-quality  monitoring  sites.  Com- 
parison of  raw  data  trends  with  streamflow-residu- 
al  trends  and,  where  applicable,  with  chemical- 
discharge  trends  (instantaneous  fluxes)  shws  that 
some  of  these  trends  are  responses  to  factors  other 
than  changing  streamflow.  Percentages  of  forested, 
agricultural,  and  urban  cover  with  each  basin  did 
not  change  much  during  the  periods  of  water- 
quality  record,  and  therefore  these  non-flow-relat- 
ed  trends  are  not  obviously  related  to  changes  in 
land  cover  or  land  use.  Flow-residual  water-qual- 
ity trends  at  the  Hydrologic  Bench-Mark  site  and 
at  the  Chattooga  River  site  probably  indicate  basin 
reponses  to  changes  in  the  chemical  quality  of 
atmospheric  deposition.  These  two  basins  are  pre- 
dominantly forested  and  have  received  little  recent 
human  use.  Observed  trends  at  the  other  three  sites 
probably  indicate  basin  responses  to  various  land 
uses  and  water  uses  associated  with  agricultural 
and  urban  land  or  to  changes  in  specific  uses. 
(USGS) 
W86-02940 


LONG-RANGE    PLANS    FOR    HYDROLOGIC 
INVESTIGATIONS  IN  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W86-02945 


COST-EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

R.  R.  Mason,  and  N.  M.  Jackson. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4036,  1985.  109  p,  12  fig,  14  tab, 
18  ref. 

Descriptors:  'Network  design,  'Time  series  analy- 
sis, 'Research  priorities,  'Cost  analysis,  'Gaging 
stations,  'North  Carolina,  Kalman  filtering,  'Cost 
effectiveness. 

This  report  documents  the  results  of  a  study  of  the 
cost-effectiveness  of  the  stream-gaging  program  in 
North  Carolina.  Data  uses  and  funding  sources  are 
identified  for  the  146  gaging  stations  currently 
operated  in  North  Carolina  with  a  budget  of 
$777,600  (1984).  As  a  result  of  the  study,  eleven 
stations  are  nominated  for  discontinuance  and  five 
for  conversion  from  recording  to  partial-record 
status.  Large  parts  of  North  Carolina's  Coastal 
Plain  are  identified  as  having  sparse  streamflow 
data.  This  sparsity  should  be  remedied  as  funds 
become  available.  Efforts  should  also  be  directed 
toward  defining  the  efforts  of  drainage  improve- 
ments on  local  hydrology  and  streamflow  charac- 
teristics. The  average  standard  error  of  streamflow 
records  in  North  Carolina  is  18.6  percent.  This 
level  of  accuracy  could  be  improved  without  in- 
creasing cost  by  increasing  the  frequency  of  field 
visits  and  streamflow  measurements  at  stations 
with  high  standard  errors  and  reducing  the  fre- 
quency at  stations  with  low  standard  errors.  A 
minimum  budget  of  $762,000  is  required  to  operate 
the  146-gage  program.  A  budget  less  than  this  does 


not  permit  proper  service  and  maintenance  of  the 
gages  and  recorders.  At  the  minimum  budget,  and 
with  the  optimum  allocation  of  field  visits,  the 
average  standard  error  is  17.6  percent.  (USGS) 
W86-02973 


GEOCHEMICAL  SURVEY  TO  DETERMINE 
WATER-QUALITY  CHARACTERISTICS  OF 
THE  BIG  SIOUX  AQUIFER  IN  EASTERN 
SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03019 


DATA  USES  AND  FUNDING  OF  THE 
STREAM-GAGING  PROGRAM  IN  MISSOURI, 
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Descriptors:  'Cost  analysis,  'Hydrologic-data  col- 
lection, Gaging  stations,  Surface  water,  Water 
quality,  'Missouri. 

This  report  documents  the  results  of  a  study  of  the 
data  uses  and  funding  of  the  stream-gaging  pro- 
gram in  Missouri.  Presently  (1984),  100  continu- 
ous-record streamflow-gaging  stations  are  operated 
in  Missouri  on  a  budget  of  $633,345.  Data  uses  and 
funding  sources  are  identified  for  each  of  the  sta- 
tions. Data  from  most  stations  have  multiple  uses. 
All  stations  presently  have  sufficient  justification 
for  continuation.  (USGS) 
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COST-EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  EM  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 
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Available  from  OFSS,  USGS,  Box  25425  Lake- 
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Descriptors:  'Cost  analysis,  Stream  gages,  'Opti- 
mization, 'Streamflow,  Synthetic  hydrology,  Mul- 
tiple regression  analysis,  Data  acquistion,  Model 
studies,  Network  design,  'New  Jersey,  'Stream- 
gaging  program,  Flow  routing. 

The  results  of  a  study  of  the  cost-effectiveness  of 
the  stream-gaging  program  in  New  Jersey  are  doc- 
umented. This  study  is  part  of  a  5-year  nationwide 
analysis  undertaken  by  the  U.S.  Geological  Survey 
to  define  and  document  the  most  cost-effective 
means  of  furnishing  streamflow  information.  This 
report  identifies  the  principal  uses  of  the  data  and 
relates  those  uses  to  funding  sources,  applies,  at 
selected  stations,  alternative  less  costly  methods 
(that  is  flow  routing,  regression  analysis)  for  fur- 
nishing the  data,  and  defines  a  strategy  for  operat- 
ing the  program  which  minimizes  uncertainty  in 
the  streamflow  data  for  specific  operating  budgets. 
Uncertainty  in  streamflow  data  is  primarily  a  func- 
tion of  the  percentage  of  missing  record  and  the 
frequency  of  discharge  measurements.  In  this 
report,  101  continuous  stream  gages  and  73  crest- 
stage  or  stage-only  gages  are  analyzed.  A  minimum 
budget  of  $548,000  is  required  to  operate  the 
present  stream-gaging  program  in  New  Jersey  with 
an  average  standard  error  of  27.6  percent.  The 
maximum  budget  analyzed  was  $650,000,  which 
resulted  in  an  average  standard  error  of  17.8  per- 
cent. The  1983  budget  of  $569,000  resulted  in  a 
standard  error  of  24.9  percent  under  present  oper- 
ating policy.  (USGS) 
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Dakota. 

This  report  documents  the  results  of  a  study  of  the 
uses,  funding,  and  availability  of  the  streamflow 
information  program  in  South  Dakota.  In  1983,  101 
continuous-record  surface-water  gaging  stations 
were  being  operated  in  South  Dakota  on  a  budgel 
of  $607,050.  Data  from  most  stations  have  multiple 
uses.  Data  uses  and  funding  sources  are  identified 
for  each  station.  All  stations  have  sufficient  justifi- 
cation for  continuation  although  10  are  primarily 
used  to  provide  data  for  short-term  research  stud- 
ies. The  continued  operation  of  these  10  stations 
should  be  evaluated  when  the  studies  have  beer 
completed.  (USGS) 
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MANAGEMENT  OF  WATER  QUALITY  DATA 
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Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
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Descriptors:  'Surveys,  'Water  quality,  'Data 
processing,  'Data  storage  and  retrieval,  'Data 
transmission,  'Data  acquisition,  'Computer  pro- 
grams, Water  quality  management,  Automation, 
Data  collections,  Computers. 

A  survey  of  current  practices,  needs,  and  recom- 
mendations in  water  quality  data  management  by 
the  U.S.  Army  Corp  of  Engineers  (CE)  Districts 
and  Divisions  showed  an  awareness  of  the  respon- 
sibility of  the  CE  for  the  quality  of  water  in  all  its 
Civil  Works  projects  and  for  reporting  the  find- 
ings. Of  the  37  Districts,  33  are  already  participat- 
ing in  the  annual  reporting  system  with  23  Districts 
using  some  kind  of  automated  data  analysis  and/ot 
data  storage  and  retrieval.  STORET  is  the  most 
preferred  system  with  the  13  Districts  and  3  Divi- 
sions that  use  it.  Modification  of  STORET  for  the 
CE,  with  its  own  data  base  maintained  by  the  CE 
was  recommended  by  several  Districts.  The  in- 
crease in  water  management  activities  on  over  500 
CE  Civil  Works  reservoirs  will  be  accompanied  by 
a  demand  for  an  efficient  data  management  system 
to  allow  compliance  with  CE  regulations.  Othei 
automated  systems  in  use  (AURAS,  SIR,  SAS  and 
UPGRADE,  WATSTORE  and  NAWDEX)  are 
compared.  Before  the  CE  adopts  a  unified  data 
management  system  it  is  recommended  that  candi- 
date systems  be  evaluated  in  detail  by  experienced 
users  and  a  CE  panel  of  experts,  and  that  the  future 
data  management  needs  and  personnel  capabilities 
within  all  Districts  over  the  next  10  years  be 
assessed. 
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Aquifers,  Water  pollution,  'New  Mexico,  Mineral 
extraction,  Basin  assessment. 

Objectives  of  the  hydrologic-data-collection 
projects  presented  in  this  report  include  continuing 
to  identify  future  data  needs;  conducting  an  analy- 
sis of  the  water-quality,  ground-water,  and  surface- 
water  observation  networks;  and  entering  all  avail- 
able current  and  historical  hydrologic  data  into  the 
U.S.  Geological  Survey  Water  Data  Storage  and 
Retrieval  System  (WATSTORE).  Objectives  of 
areal-appraisal  studies  include  evaluating  the  water 
resources  in  the  Gallup-Grants-Zuni-Acoma  Sag 
area  and  on  the  eastern  flank  of  the  Sandi  and 
Manzano  Mountains  in  Bernalillo  County.  Poten- 
tial projects  for  basin  assessments  include  quantify- 
ing the  ground-water/surface-water  relationships 
on  rivers  with  flows  governed  by  compacts  and  an 
investigation  of  the  water  resources  of  the  Estancia 
Basin.  Projects  that  will  assist  in  the  evaluation  of 
energy-related  activities  include  describing  the  ef- 
fects of  resaturation  of  coal  mines  and  of  milling 
operations  on  the  quality  and  quantity  of  ground 
and  surface  water.  Activities  that  need  to  be  under- 
taken to  assist  in  addressing  waste-disposal  prob- 
lems include  the  evaluation  of  the  hydrologic  fac- 
tors influencing  the  feasibility  of  cleanup  at  the 
Albuquerque  South  Valley  'superfund'  site  and  the 
establishment  of  a  monitoring  network  at  the 
Waste  Isolation  Pilot  Plant  project  near  Carlsbad. 
Scientific  methods  that  need  to  be  developed  in- 
clude (1)  the  testing  of  analytical  techniques  for 
estimating  site-specific  conditions  with  the  results 
of  digital  hydrologic  models,  and  (2)  the  determi- 
nation of  the  influence  of  recharge  from  ephemeral 
streams  on  alluvial  aquifers.  (USGS) 
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Descriptors:  'Low  flow,  *Streamflow,  Data  col- 
lections, *Ohio,  Partial-record  stations,  Stream 
gaging. 

Low-flow  characteristics  for  67  low-flow  partial- 
record  stations  defined  in  Ohio  since  the  1978 
water  year  are  presented.  Low-flow  characteristics 
presented  ar  the  7-day  10-year  low  flow,  the  7-day 
2-year  low  flow,  and  the  flow  equalled  or  exceed- 
ed 90  percent  of  the  time.  The  7-day  10-year  low- 
flow  ranged  from  0  ft3  to  239(3)/s.  The  methods 
used  for  estimating  these  characteristics  also  are 
discussed.  (USGS) 
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PERFORMANCE  OF  ICE  METER  AND 
WEIGHT  ASSEMBLIES, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
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ref. 

Descriptors:  Discharge,  Errors,  *Flow  measure- 
ment, Ice,  Velocity,  'Flow  meters,  *Flow  under 
ice  measurement,  Van  ice  meter,  Velocity  meas- 
urement, WSC  winter  meter. 

The  performance  of  three  ice  meters  and  weight 
assemblies  used  by  the  U.S.  Geological  Survey  and 
Environment  Canada  were  compared  in  a  towing 
tank.  Each  meter  was  rated  individually  on  a  rod 
suspension  and  then  rerated  on  a  cable  suspension, 
with  the  appropriate  weight  assembly.  Vertical  and 
veer  cable  angles  were  measured  along  with  meter 
yaw  angle.  The  effect  of  the  weight  assembly  on 
the  rod-suspension  rating  for  each  meter  was  illus- 
trated by  computing  a  correction  coefficient  which 
ranged  between  0.88  and  1.10  depending  on  the 
weight  system  used  and  the  fluid  velocity.  A  sluch- 
n-all  type  weight  assembly  least  affected  the  meter 
rating  and  was  the  most  stable  in  all  flow  condi- 
tions. (USGS) 
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BOUGUER  GRAVITY  ANOMALY  MAP  OF 
THE  TWENTYNINE  PALMS  MARINE  CORPS 
BASE  AND  VICINITY,  CALIFORNIA, 
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Resources  Div. 
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Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood.  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4005,  1984.  24  p,  2  fig,  1  tab,  43 
ref. 

Descriptors:  'Groundwater  barriers,  'Gravity 
studies,  Wells,  Density,  Water-level  fluctuations, 
'California,  Twentynine  Palms,  Landers,  Joshua 
Tree,  Sunfair. 

A  gravity  study  of  the  Twentynine  Palms  Marine 
Corps  Base  and  vicinity,  California,  based  on  495 
gravity  measurements,  has  been  completed.  The 
resulting  contour  map  of  the  area  shows  that  the 
ground-water  basin  ranges  in  depth  from  less  than 
a  foot  at  the  edges  of  the  basin  to  about  10,500  feet 
at  the  center  of  a  gravity  low  near  Deadman  Lake. 
This  study  will  aid  in  later  studies  to  determine 
quantities  of  water  in  storage  beneath  the  Marine 
Corps  Base.  (USGS) 
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MEASURING  THE  SURFACE  AREA  OF  SEDI- 
MENT-PARTICLES, 

Geological  Survey,  Minneapolis,  MN.  Water  Re- 
sources Div. 
J.  V.  Skinner. 

Available  from  Fed  Inter-Agency  Sed  Proj,  St. 
Anthony  Falls  Hyd  Lab,  Hennepin  Is.,  3rd  Ave, 
SE  Minneapolis,  MN  55414.  Report  FF  of  A 
Study  of  Methods  Used  in  Measurement  and  Anal- 
ysis of  Sediment  Loads  in  Streams,  U.S.  Corps  of 
Engineers,  1984.  28  p,  6  fig,  4  tab,  4  ref. 

Descriptors:  'Suspended  sediments,  'Measuring 
instruments,  Physical  properties,  Turbidity,  Light 
penetration,  Radiation. 

Light  traveling  through  a  suspension  of  water  and 
fluvial  sediment  is  scattered  and  absorbed  by  the 
particles.  Several  investigators  have  studied  this 
attenuation  process  in  an  effort  to  devise  optical 
techniques  for  measuring  sediment  concentration. 
Unfortunately,  most  of  these  efforts  have  not  been 
successful  because  the  relationship  between  attenu- 
ation and  concentration  is  strongly  influenced  by 
the  size  distribution  of  the  sediment  particles.  In 
this  report,  an  analysis  of  experimental  data  shows 
that  the  attenuation  of  infrared  light  is  closely 
correlated  with  the  total  'geometric  surface  area' 
(GSA)  of  the  particles  suspended  in  a  unit  volume 
of  the  water.  The  GSA  of  an  individual  particle  is 
defined  as  the  area  of  a  sphere  having  a  diameter 
equal  to  the  particles's  diameter.  The  correlation 
between  attenuation  and  total  GSA  holds  for  a 
broad  range  of  particle  diameters.  The  lower  limit 
is  about  2  micrometers;  the  upper  limit  is  greater 
than  115  micrometers,  the  diameter  of  the  largest 
particles  tested.  The  range  in  GSA  per  unit  volume 
extends  from  zero  to  more  than  0.055  square 
meters  per  liter.  The  latter  value  is  equivalent  to 
full-scale  deflection  on  the  infrared  light  meter. 
(USGS) 
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WATER  RESOURCES  DrVISION  WATER 
LEVEL  RECORDER  RENTAL  PROGRAM  - 
HISTORY  AND  OPERATION, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

S.  R.  Jeffers,  and  C.  R.  Wagner. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-735, 
1984.  16  p,  4  fig,  3  tab. 

Descriptors:  'Instruments,  Equipment,  'Water 
level  recorder,  Cost  analysis,  Optimization,  Rent, 
Management  planning. 

The  U.S.  Geological  Survey  introduced  a  new 
water  level  recorder  in  the  early  1960's  to  auto- 
mate computation  of  streamflow  records.  At  the 


same  time  it  developed  a  rental  program  as  a 
means  of  providing  the  recorders  to  field  offices. 
This  report  documents  the  experience  gained  over 
the  past  20  years  and  offers  suggestions  for  oper- 
ation of  a  rental  program  in  the  future,  as  prepara- 
tion is  made  to  introduce  a  third  generation  of 
water  level  recorders.  (USGS) 
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RESULTS  OF  THE  U.S.  GEOLOGICAL  SUR- 
VEY'S SECOND  INTERNATIONAL  INTERLA- 
BORATORY  ANALYTICAL  COMPARISON 
STUDY-STANDARD-REFERENCE  WATER 
SAMPLES  M-86  (MAJOR  CONSTITUENTS),  T- 
87  (TRACE  CONSTITUENTS),  AND  P-5  (PRE- 
CIPITATION SNOWMELT), 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

V.  J.  Janzer. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4049,  1985.  85  p,  13  tab,  2  ref. 

Descriptors:  'Reference  samples,  'Reference  ma- 
terials, 'Standards,  'Quality  assurance,  'Water 
analysis,  Quality  control,  Statistical  analysis,  Water 
quality,  Standard  reference  water  samples. 

The  U.S.  Geological  Survey  began  an  interlabora- 
tory  testing  program  of  standard-reference  water 
samples  in  1962.  Program  objectives  have  been  to 
provide  a  means  for  participating  anaytical  labora- 
tories to:  (1)  Identify  analytical  problems,  (2)  ascer- 
tain the  accuracy  and  precision  of  common  water 
analyses  and  analytical  methods,  and  (3)  obtain 
reference  samples  for  continuing  quality-assurance 
testing.  Participation  in  this  continuing  quality- 
assurance  program  is  mandatory  for  all  domestic 
laboratories  providing  water-analysis  data  for 
Survey  use  and  storage  in  the  WATSTORE  data- 
storage system,  if  appropriate  standard-reference 
water  samples  are  available.  The  program  was 
expanded  in  October  1982  to  include  laboratories 
in  other  countries.  This  report  presents  analytical 
data  submitted  by  the  53  laboratories  in  other 
countries  that  analyzed  the  standard-reference 
water  samples  distributed  in  October  1983.  Statisti- 
cal evaluation  of  the  data  and  performance  ratings 
achieved  by  the  laboratories  for  each  determina- 
tion are  given  in  nine  tables.  Comparisons  of  the 
most  probable  values  for  the  constituents  deter- 
mined by  both  other  countries  and  domestic  lab- 
oratories also  are  presented.  (USGS) 
W86-03013 


DISCHARGE  RATINGS  AT  GAGING  STA- 
TIONS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

E.  J.  Kennedy. 

Available  from  Distribution  Branch,  USGS,  604  S. 
Pickett  St.,  Alexandria,  VA  22304.  USGS  Tech- 
niques of  Water  Resources  Investigations,  Book  3, 
Chapter   10,    1984.    59  p,   26  fig,   3   tab,    10  ref. 

Descriptors:  'Stage-discharge  relations,  'Stream 
gages,  'Hydrometry,  Channel  flow,  Water  meas- 
urement, Discharge  ratings,  Streamflow  measure- 
ment. 

A  discharge  rating  is  the  relation  of  discharge  at  a 
gaging  station  to  stage  and  sometimes  also  to  other 
variables.  This  chapter  of  'Techniques  of  Water 
Resources  Investigations'  describes  the  common 
procedures  used  to  develop  simple  ratings  (stage- 
discharge)  and  the  most  frequently  encountered 
types  of  complex  ratings  (stage-rate  of  change  in 
stage-discharge,  stage-fall-discharge,  and  stage- 
index  velocity-discharge).  Fundamental  techniques 
of  logarithmic  plotting  and  simple  storage  routing 
applications  to  rating  development  are  demonstrat- 
ed. Computer  applications,  especially  for  handheld 
programmable  calculators,  and  data  handling  are 
stressed.  (USGS) 
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USES,  FUNDING,  AND  AVAILABILrTY  OF 
CONTINUOUS  STREAMFLOW  DATA  IN 
MONTANA, 


71 


Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 


Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

R.  R.  Shields,  and  M.  K.  White. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-862, 
1985.  61  p,  3  fig,  2  tab,  6  ref. 

Descriptors:  Stream  gages,  'Streamflow  data, 
•Hydrologic  data,  Data  collections,  'Streamflow- 
gaging  program,  'Montana. 

This  report  documents  the  results  of  a  study  of  the 
uses,  funding,  and  availability  of  continuous 
streamflow  data  collected  and  published  by  the 
U.S.  Geological  Survey  in  Montana.  Data  uses  and 
funding  sources  are  identified  for  the  218  continu- 
ous streamflow  gages  currently  (1984)  being  oper- 
ated. These  stations  are  supported  by  18  different 
funding  sources  at  a  budget  for  the  1984  water 
year  of  $1,065,000.  The  streamflow-gaging  pro- 
gram in  Montana  has  evolved  through  the  years  as 
Federal,  State,  and  local  needs  for  surface-water 
data  have  increased.  Continuous  streamflow 
records  for  periods  ranging  from  less  than  1  year 
to  more  than  90  years  have  been  collected.  This 
report  describes  phase  1  of  a  cost-effectiveness 
study  of  the  streamflow-gaging  program  in  Mon- 
tana. Evaluation  of  the  program  indicates  that  nu- 
merous agencies  use  the  data  for  studies  involving 
regional  hydrology,  hydrologic  systems,  and  plan- 
ning and  design.  They  also  use  the  data  for  oper- 
ations of  existing  hydroelectric  and  irrigation 
dams,  forecasting  flood  and  seasonal  flows,  water- 
quality  monitoring,  research  studies  for  fish  habi- 
tat, and  other  uses  such  as  recreational  manage- 
ment. (USGS) 
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MAXIMUM  KNOWN  STAGES  AND  DIS- 
CHARGES OF  NEW  YORK  STREAMS 
THROUGH  SEPTEMBER  1981, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-03038 


SURFACE  TOPOGRAPHY  OF  THE  LOWER 
PART  OF  COLUMBIA  GLACIER,  ALASKA, 
1974-1981, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2C. 
W86-03039 


FLUOROMETRIC  PROCEDURES  FOR  DYE 
TRACING, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

J.  F.  Wilson,  E.  D.  Cobb,  and  F.  A.  Kilpatrick. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-234, 
1984.  53  p,  13  fig,  3  tab,  32  ref. 

Descriptors:  *Dyes,  Dye  concentrations,  'Fluoro- 
metry,  'Fluorescence,  'Tracers,  Streamflow, 
Groundwater  movement,  'Fluorometers,  Rhoda- 
mine  WT,  Pontacyl  pink,  Acid  yellow  7. 

This  manual  describes  the  current  fluorometric 
procedures  used  by  the  U.S.  Geological  Survey  in 
dye  tracer  studies  such  as  time  of  travel,  disper- 
sion, reaeration,  and  dilution-type  discharge  meas- 
urements. The  outstanding  characteristics  of  dye 
tracing  are:  (1)  the  low  detection  and  measurement 
limits,  and  (2)  the  simplicity  and  accuracy  of  meas- 
uring dye  tracer  concentrations  using  fluorometric 
techniques.  The  manual  contains  necessary  back- 
ground information  about  fluorescence,  dyes,  and 
fluorometers  and  a  description  of  fluorometric  op- 
eration and  calibration  procedures  as  a  general 
guide  for  laboratory  and  field  use.  The  background 
information  should  be  useful  to  anyone  wishing  to 
experiment  with  dyes,  fluorometer  components,  or 
procedures  different  from  those  described.  In  addi- 
tion, a  brief  section  is  included  on  aerial  photogra- 
phy because  of  its  possible  use  to  supplement 
ground-level  fluorometry.  (USGS) 
W86-03043 


STREAM-GAGING  PROGRAM  IN  COLORA- 
DO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  E.  Kircher,  and  H.  E.  Petsch. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-451, 
1984.  48  p,  2  fig,  8  ref. 

Descriptors:  Stream  discharge,  'Gaging  stations, 
Hydrologic  data  collection,  'Colorado,  'Stream- 
gaging  program,  Cooperators,  Funding. 

This  report  documents  the  results  of  a  study  of  the 
streamflow  information  program  in  Colorado. 
Presently  (1983),  353  continuous  surface-water  sta- 
tions are  operated  in  Colorado  on  a  budget  of 
$2,005,786.  Data  uses  and  funding  sources  are  iden- 
tified for  each  of  the  353  stations.  Data  from  most 
stations  have  multiple  uses.  (USGS) 
W86-03057 


FIELD  GUIDELINES  FOR  COLLECTION, 
TREATMENT,  AND  ANALYSIS  OF  WATER 
SAMPLES,  MONTANA  DISTRICT, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

J.  R.  Knapton. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-409, 
1985.  86  p,  7  fig,  8  tab,  12  ref. 

Descriptors:  Bacteria,  Dissolved  oxygen,  Field 
tests,  Sample  preparation,  Sample  preservation, 
Samplers,  Specific  conductance,  Water  analyses, 
•Data  collections,  'Sampling,  'Water  quality, 
'Montana,  Hydrogen  ion  concentration. 

This  manual  provides  a  set  of  standardized  guide- 
lines and  quality-control  procedures  for  the  collec- 
tion and  preservation  of  water  samples  and  defines 
procedures  for  field  analyses  of  unstable  constitu- 
ents or  properties.  Seldom  is  the  water  being  sam- 
ples of  such  uniformity  that  a  single  grab  sample  is 
representative  of  the  whole.  For  this  reason  a 
variety  of  sampler  types  and  sampling  methods 
have  been  devised.  Descriptions  and  procedures 
for  field  use  are  given  for  a  number  of  sampler 
types.  Several  methods  of  sampling  are  described 
for  which  these  samplers  can  be  used.  Sample- 
processing  devices  such  as  sample  splitters  and 
filtration  apparatus  are  discussed  along  with  meth- 
ods of  cleaning.  Depending  on  the  type  of  analysis 
to  be  performed  in  the  laboratory,  samples  may 
need  to  be  preserved  shortly  after  collection.  Vari- 
ous types  of  preservation  are  described  in  detail. 
Analyses  for  unstable  constituents  or  properties  are 
of  necessity  accomplished  in  the  field.  This  manual 
addresses  analytical  techniques  and  quality  assur- 
ance for:  (1)  Water  temperature,  (2)  specific  con- 
ductance, (3)  pH,  (4)  alkalinity,  (5)  dissolved 
oxygen,  and  (6)  bacteria.  Examples  of  field  report 
forms  are  given  as  attachments.  Information  perti- 
nent to  certain  field  calculations  is  also  presented. 
(USGS) 
W86-03060 


TEST  WELLS   IN  CENTRAL  WASHrNGTON, 
1977-79:  DESCRIPTION  AND  RESULTS, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03062 


ANNUAL  YIELD  AND  SELECTED  HYDRO- 
LOGIC  DATA  FOR  THE  ARKANSAS  RIVER 
BASIN  FOR  THE  ARKANSAS  RD7ER  BASFN 
COMPACT,  ARKANSAS  OKLAHOMA,  1984 
WATER  YEAR, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03074 


GROUND-WATER  RESOURCES  OF  BOTTIN- 
EAU AND  ROLETTE  COUNITES,  NORTH 
DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 


For  primary  bibliographic  entry  see  Field  2F. 
W86-03075 


GROUND-WATER  QUALITY  APPRAISAL  OF 
SURFICIAL  SAND-PLAIN  AQUIFERS  IN  HUB- 
BARD, MORRISON,  OTTER  TAIL,  AND 
WADENA  COUNTIES,  MINNESOTA, 

Geological   Survey,   Grand   Rapids,   MN.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03080 


HYDROLOGIC  INSTRUMENTATION  FACILI- 
TY OF  THE  U.S.  GEOLOGICAL  SURVEY, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

C.  R.  Wagner,  and  S.  Jeffers. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-227, 
1984.  18p,  9  fig. 

Descriptors:   'Instruments,   Equipment,  Facilities, 
•Instrumentation  support,  Centralized  facility. 

The  U.S.  Geological  Survey  Water  Resources  Di- 
vision has  improved  support  to  the  agencies  field 
offices  by  the  consolidation  of  all  instrumentation 
support  services  in  a  single  facility.  This  facility 
known  as  the  Hydrologic  Instrumentation  Facility 
(HIF)  is  located  at  the  National  Space  Technology 
Laboratory,  Mississippi,  about  50  miles  east  of 
New  Orleans,  Louisiana.  The  HIF  is  responsible 
for  design  and  development,  testing,  evaluation, 
procurement,  warehousing,  distribution  and  repair 
of  a  variety  of  specialized  hydrologic  instrumenta- 
tion. The  centralization  has  resulted  in  more  effi- 
cient and  effective  support  of  the  Survey's  hydro- 
logic  programs.  (USGS) 
W86-03164 


TOTAL  PRECTPITABLE  WATER  AND  RAIN- 
FALL     DETERMINATIONS       FROM      THE 
SEASAT         SCANNING         MULTICHANNEL 
MICROWAVE  RADIOMETER  (SMMR), 
National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-03238 


HCMM  HYDROLOGICAL  ANALYSIS  IN 
UTAH, 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Civil 
Engineering. 
A.  W.  Miller. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  N83-13520, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
E83-10O26,  May  1982.  Final  Report.  166  p,  72  fig, 
26  tab,  62  ref.  NAS5-26473. 

Descriptors:  'Satellite  technology,  'Mapping, 
'Water  quality,  'Lakes,  'Model  studies,  Hydro- 
logic  models,  Infrared  imagery,  Remote  sensing, 
Models,  Nutrients,  Eutrophication,  Water  tempera- 
ture, Reflectance,  Algae,  Plankton,  Evaporation, 
Wind  velocity,  Groundwater. 

The  NASA  Heat  Capacity  Mapping  Mission 
(HCMM)  Satellite  was  applied  to  a  study  of  Utah 
Lake  to  develop  an  accurate  model  for  predicting 
land  and  water  surface  temperatures  and  to  exam- 
ine the  relationship  among  HCMM  sensed  surface 
temperature,  reflectivity  and  water  quality  factors. 
The  study  results  indicate  that  the  appropriate 
offset  to  be  applied  to  calibrate  the  HCMM  model 
to  the  Utah  Valley  area  is  +  5  degrees  Celsius.  The 
statistical  analyses  performed  on  the  data  obtained 
from  the  HCMM  and  the  water  quality  measure- 
ments made  in  Utah  Lake  in  1978  and  1979  yielded 
several  significant  relationships.  The  strong  corre- 
lations identified  between  the  day  infrared,  visual 
reflectivity  measurements,  and  plankton  concentra- 
tion measurements  provided  the  foundation  for  the 
use  of  the  color  prints  to  locate  areas  of  algae 
growth  in  Utah  Lake.  Relationships  developed  be- 
tween algae  concentrations  in  the  lake  and  nutrient 
levels  were  inconclusive.  Comparisons  of  wind  and 
wind  speed  functions  derived  from  HCMM  data 
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ed  to  yield  a  significant  correlations.  Utah  Lake 
nthly  modeled  evaporation  and  pan  evaporation 
related  well  with  HCMM  day  and  night  tem- 
atures.  For  short  time  intervals  (days),  the  night 
a  might  be  useful  in  estimating  evaporation 
ile  for  monthly  evaporation  either  night  or  day 
a  appears  useful.  The  study  relating  off-season 
undwater  depth  to  HCMM  sensed  thermal  IR 
nsity  yielded  a  mode  with  a  very  good  correla- 
i  to  ground  truth.  (Geiger-PTT) 
6-03241 


W  INSTRUMENTATION  FOR  AIRBORNE 
ID-RAIN  RESEARCH, 

lokhaven  National  Lab.,  Upton,  NY.  Environ- 

ltal  Chemistry  Div. 

L.  Tanner,  P.  H.  Damn,  and  T.  J.  Kelly. 

lilable  from  the  National  Technical  Information 

vice,  Springfield,  VA  22161  as  DE82-019543, 

x  codes:  A02  in  paper  copy,  A01  in  microfiche. 

L-31596,  April  1982.  20  p,  4  fig,  3  tab,  13  ref. 

-ACO2-76CHO0016. 

(criptors:  'Chemical  analysis,  *Acid  rain,  Air 
lution,  Chemical  properties,  Acidity,  Acids, 
[uric  acid,  Sulfides,  Sulfur,  Nitrogen. 

rumental  methods  developed  for  continuously 
isuring  sulfur  dioxide,  aerosol  sulfur,  nitrogen 
les,  nitric  acid,  and  ammonia  from  an  aircraft 
pling  platform  are  described.  Emphasis  is  on 
lifications  to  reduce  limits  of  detection  to  allow 
pling  at  ambient  concentrations  in  the  vicinity 
;louds.  The  use  of  these  data  in  conjunction 
li  data  on  cloud  water  composition  and  knowl- 
e  of  the  interphase  behavior  of  nitrogen  and 
ur  oxides  and  oxyacides,  for  quantitative  eval- 
on  of  species  contributions  to  the  ionic  content 
precipitation,  is  described.  Specific  instrumenta- 
that  is  discussed  includes  a  flame  photometer 
i  enhanced  sensitivity  for  sulfur  compounds; 
lified  ozone-chemiluminescence  detectors  for 
ic  acid  and  nitrous  oxides;  and  a  fluoresence 
vatization  technique  for  ammonia  analysis. 
lterman-PTT) 
6-03242 


rELLTTE      OBSERVATION      OF      GREAT 
EES  ICE:  1980-81, 

ional  Environmental  Satellite,  Data,  and  Infor- 
ion  Service,  Washington,  DC. 
primary  bibliographic  entry  see  Field  2C. 
6^)3258 


DATE  OF  TEXAS  LAND  COVER  MAPS  BY 
VIPUTER-ASSISTED  ANALYSIS  OF  LAND- 
r  DIGITAL  DATA:  SUPPORT  ACTTVmES 
PORT, 

as    Natural    Resources    Information    System, 

tin. 

RIS-025,  April   1981.  23  p,  3  fig,   1  append. 

criptors:  'Natural  resources,  'Texas,  'Informa- 
systems,  Information  exchange,  Information 
ieved,  Geography,  Computers,  Automation, 
nputer  programs,  Mapping,  Geologic  mapping, 
lrologic  maps. 

esponse  to  a  request  by  the  Texas  Department 
Vater  Resources  (TDWR),  the  Texas  Natural 
ources  Information  System  has  utilized  com- 
:r-assisted  digital  image  processing  techniques 
jap  Land  Cover/Land  Use  of  the  Austin  Quad- 
$le  Area  from  Landsat  digital  data.  The  objec- 

of  the  project  was  to  determine  the  feasibility 
sing  a  computer-assisted  approach  for  updating 
land  use/land  cover  maps  of  the  state  previous- 
xsmpiled  by  the  TDWR  from  Landsat  paper 
irgements  to  satisfy  requirements  of  the  Federal 
ter  Pollution  Control  Act  of  1972.  Results  of 

computer-assisted  analysis  consisted  of  a 
0,000  scale  land  cover  map  with  categories 
:d  on  the  U.S.  Geological  Survey's  recommen- 
ons  as  outlined  in  Professional  Paper  964.  Ac- 
icy  of  the  computer-generated  product  was 
amined  to  be  93%  compared  to  84%  for  the 
lally-interpreted  map.  Despite  encouraging  re- 
s,  however,  further  studies  in  other  physiogra- 
:  regions  of  the  State  will  be  necessary  to 
amine  if  the  computer-assisted  techniques  can 


be  successfully  applied  on  a  statewide  basis  for  this 

particular  application.  (Author) 

W86-03272 


LIMNOLOGICAL  APPLICATIONS  OF  MULTI- 
SPECTRAL  REMOTE  SENSING, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

J.  P.  Verdin. 

REC-ERC-84-2,  June  1984.  51  p,  58  fig,  18  tab,  38 

ref,  1  append. 

Descriptors:  'Remote  sensing,  'Limnologic  data 
collection,  Satellite  technology,  Sensors,  Reser- 
voirs, Resource  management,  Eutrophication, 
Water  quality,  Water  sampling,  Regression  analy- 
ses, Chlorophyll  a. 

Results  are  reported  for  a  3-year  study  to  assess  the 
utility  of  multispectral  remote  sensing  for  charac- 
terizing reservoir  water  quality  conditions.  The 
essence  of  the  approach  employed  was  the  relation 
by  regression  methods  of  simultaneously  acquired 
water  quality  measurements  and  digital  imagery 
values.  Application  of  the  regression  equations  to 
entire  scenes  achieved  a  spatial  extrapolation  of  the 
point  measurements  of  water  quality.  Secchi  trans- 
parency and  chlorophyll  a  concentration  were  the 
water  quality  variables  modeled  with  greatest  suc- 
cess. Both  Landsat  and  airborne  multispectral 
scanner  data  were  employed.  In  addition,  an  at- 
mospheric correction  was  made  to  account  for 
date-to-date  variations  in  Landsat  imagery.  This 
made  possible  the  development  of  water  quality 
predictive  regression  equations  using  data  from 
several  dates  at  once.  It  also  permitted  the  estima- 
tion of  reservoir  conditions  for  scenes  without 
concurrent  surface  sampling  data  available.  A 
comparison  of  corrected  and  uncorrected  Landsat 
image  formats  is  provided,  and  data  processing 
problems  discussed.  (Author) 
W86-03277 


WORKSHOP  ON  RIVERINE  WATER  QUAL- 
ITY MODELENG, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
L.  S.  Johnson,  D.  E.  Ford,  and  D.  L.  Robey. 
Miscellaneous  Paper  E-81-1,  U.S.  Army  Environ- 
mental and  Water  Quality  Operational  Studies, 
February  1981.  Final  Report.  29  p,  2  tab,  2  app,  10 
ref. 

Descriptors:  'Model  studies,  'Models,  'Rivers, 
'Water  quality,  'Hydrologic  models,  'Sympo- 
siums, 'Technology  transfer,  'Mathematical 
models,  Reservoir  releases,  Dredging,  Water  qual- 
ity management,  Sediment  transport,  Data  collec- 
tions, Suspended  solid. 

A  Riverine  Water  Quality  Modeling  Workshop 
held  at  the  U.  S.  Army  Engineer  Waterways  Ex- 
periment Station  in  April  of  1980  defined  environ- 
mental/water quality  problems  in  large  rivers  en- 
countered by  Corp  of  Engineer  Offices,  discussed 
the  adequacy  of  state-of-the  art  river  models  for 
addressing  these  problems,  and  identified  possible 
areas  for  further  improvement  of  the  models  under 
the  Environmental  and  Water  Quality  Operational 
Studies  Program.  Problems  associated  with  water 
quality  were  subdivided  into  three  groups:  reser- 
voir release,  dredging  related  problems,  and  sever- 
al general  problems.  Modeling  problems  encom- 
passed such  factors  as  the  limitations  of  one-dimen- 
sional steady-state  models  and  problems  of  model 
application  and  costs.  Workshop  participants  rec- 
ommended collecting  data  sets  for  a  one-dimen- 
sional unsteady  flow  water  quality  model  and  for  a 
two-dimensional  vertically  averaged  model.  Other 
recommendations  included  improvements  for  tech- 
nology transfer  and  the  development  and  verifica- 
tion of  a  mathematical  algorithm  for  the  transport 
of  fine  suspended  sediments. 
W86-03293 


INTERNATIONAL  COMPARISON  OF  NA- 
TIONAL PRECIPITATION  GAUGES  WTTH  A 
REFERENCE  PIT  GAUGE, 

World  Meteorological  Organization,  Geneva 
(Switzerland). 


B.  Sevruk,  and  W.  R.  Hamon. 
Instruments  and  Observing  Methods,  Report  No 
17,  WMO/TD-No  38,  October  1984.  155  p,  9  fig, 
14  tab,  55  ref,  6  append. 

Descriptors:  'Data  acquisition,  'Measuring  instru- 
ments, 'Rain  gages,  'Precipitation,  Gages. 

The  average  differences  between  the  semidaily 
amounts  of  rain  as  measured  by  national  gages 
elevated  above  the  ground,  and  the  ground  level 
pit  gage  were  studied  at  60  locations  throughout 
the  world.  Differences  ranged  from  zero  to  20%, 
with  an  average  of  3%.  The  plots  of  percentage 
differences  against  wind  speed  at  the  level  of  the 
gage  orifice  for  six  evaluation  stations  showed  a 
considerable  scatter.  The  effect  of  wind  speed  was 
more  evident  at  stations  with  small  rainfall  intensi- 
ties or  large  values  of  the  percentage  proportion 
(N)  of  rain  falling  at  intensity  equal  or  smaller  than 
0.03  mm/min.  The  evaporation  loss  estimated  at 
four  stations  was  negligible,  0.2  to  0.9%  for  the 
national  gages  and  0  to  1.3%  for  the  pit  gage.  The 
wetting  loss  was  1  to  9%.  The  systematic  error  of 
point  precipitation  measurement  was  3.5%  for  the 
Australian  gage,  up  to  22.3%  for  the  Hellmann 
gage  in  Denmark,  and  11.7%  for  the  Finnish  gage. 
This  report  confirms  the  fact  that  rainfall  as  meas- 
ured by  the  standard  gages  elevated  above  ground 
is  subject  to  a  systematic  error  which  can  be 
corrected.  The  countries  or  regions  where  these 
corrections  are  most  important  are  identified.  Pro- 
cedures for  introducing  corrections  into  standard 
practice  are  described.  (Cassar-PTT) 
W86-03414 
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RAINFALL-RUNOFF  DATA  EM  THE  ALBU- 
QUERQUE, NEW  MEXICO,  METROPOLITAN 
AREA,  1976-83, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

E.  E.  Fischer,  J.  J.  Rote,  and  J.  P.  Borland. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-448, 
1984.  306  p,  10  fig,  15  tab,  3  ref. 

Descriptors:  'Urban  hydrology,  'Rainfall-runoff 
relationships.  Unit-value  data,  Daily-value  data, 
Gaging  stations,  Data  collections,  'Hydrologic 
data,  Albuquerque,  'New  Mexico. 

Rainfall  and  discharge  data  from  13  flood-hydro- 
graph  stations  in  the  Albuquerque,  New  Mexico, 
metropolitan  area  are  presented.  The  period  of 
record  is  from  1976,  when  the  first  three  stations 
were  installed,  through  1983.  The  data  include 
daily  mean  values  for  discharge  for  the  period  of 
record  at  each  station,  monthly  rainfall  totals,  and 
selected  rainfall-discharge  unit  values.  Unit-value 
data  are  presented  at  5-minute  intervals;  where 
there  is  more  than  one  raingage  in  a  drainage  basin, 
the  data  from  all  the  gages  are  presented  together. 
Maps  of  the  respective  drainage  basins  are  fur- 
nished. (USGS) 
W86-02933 


HISTORICAL  WATER-QUALITY  DATA  FOR 
THE  CLARK  FORK  (RIVER)  AND  THE 
MOUTHS  OF  SELECTED  TRIBUTARIES, 
WESTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-02937 


COMPUTER  PROGRAM  FOR  THE  COMPU- 
TATION OF  TOTAL  SEDEMENT  DISCHARGE 
BY  THE  MODIFIED  EENSTEEV  PROCEDURE, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W86-02964 
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CHANGES  IN  CHANNEL  GEOMORPHOLOGY 
OF  SIX  ERUPTION-AFFECTED  TRIBUTARIES 
OF  THE  LEWIS  RIVER,  1980-82,  MOUNT  ST. 
HELENS,  WASHINGTON, 

Geological  Survey,  Vancouver,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W86-02979 


SELECTED  TEST-WELL  DATA  FROM  THE 
MX-MISSILE  SITING  STUDY,  TOOELE,  JUAB, 
MILLARD,  BEAVER,  AND  IRON  COUNTIES, 
UTAH, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

J.  L.  Mason,  J.  W.  Atwood,  and  P.  S.  Buettner. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-347, 
1985.  13  p,  2  fig,  2  tab,  1  ref. 

Descriptors:  'Observation  wells,  'Utah,  Great 
Basin,  *Water-level  measurements,  Lithologic 
logs,  MX-missile  drilling  program,  Well  data, 
Western  Utah  desert  basins. 

Ground-water  data  obtained  from  the  MX-missile 
siting  study  in  western  Utah  are  presented  in  this 
report.  The  test  drilling  was  divided  into  two 
phases,  verification  and  water  resources.  In  the 
verification  phase,  numerous  borings  ranging  in 
depth  from  92  to  205  feet  were  made  to  obtain  data 
necessary  for  the  design  of  the  MX-basing  system. 
Test  wells  drilled  for  the  water  resources  phase 
ranged  in  depth  from  310  to  1,399  feet;  they  were 
designed  to  determine  ground-water  availability 
and  to  estimate  the  effects  of  ground-water  with- 
drawals planned  for  construction  of  the  MX-basing 
system.  This  report  includes:  well-completion  data, 
water-level  measurements,  and  lithologic  logs  of 
selected  wells.  (USGS) 
W86-02980 


MAPS  TO  ESTIMATE  AVERAGE  STREAM- 
FLOW  AND  HEADWATER  LIMITS  FOR 
STREAMS  IN  U.S.  ARMY  CORPS  OF  ENGI- 
NEERS, MOBILE  DISTRICT,  ALABAMA  AND 
ADJACENT  STATES, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 
G.  H.  Nelson. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4274.  2  sheets  (map),  2  fig,  3  ref. 

Descriptors:  'Average  streamflow,  Runoff,  Head- 
waters, Stream  gaging  stations,  *Maps,  Army 
Corps  of  Engineers,  Alabama,  Mississippi,  Tennes- 
see, Georgia,  Florida,  'Southeastern  U.S. 

U.S.  Army  Corps  of  Engineers  permits  are  re- 
quired for  discharges  of  dredged  or  fill-material 
downstream  from  the  'headwaters'  of  specified 
streams.  The  term  'headwaters'  is  defined  as  the 
point  of  a  freshwater  (non-tidal)  stream  above 
which  the  average  flow  is  less  than  5  cu  ft/s.  Maps 
of  the  Mobile  District  area  showing  (1)  lines  of 
equal  average  streamflow,  and  (2)  lines  of  equal 
drainage  areas  required  to  produce  an  average 
flow  of  5  cu  ft/s  are  contained  in  this  report.  These 
maps  are  for  use  by  the  Corps  of  Engineers  in  their 
permitting  program.  (USGS) 
W86-02981 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  CENTRAL 
SUMTER  COUNTY,  FLORIDA,  SEPTEMBER 
1984, 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

L.  A.  Bradner. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-813, 
1984.  1  sheet  (map),  1  fig. 

Descriptors:  'Potentiometric  level,  'Groundwater, 
Hydrologic  aspects,  Aquifer,  'Hydrogeology, 
Sumter  County,  'Florida,  'Maps. 

This  map  presents  the  potentiometric  surface  of  the 
Upper  Floridan  aquifer  in  central  Sumter  County, 


Florida,  for  September  1984.  The  Floridan  aquifer 
system  is  the  principal  source  of  potable  water  in 
the  area.  The  focus  of  the  map  is  the  potentiome- 
tric surface  in  the  Jumper  Creek  Canal  area. 
Water-level  measurements  were  made  on  approxi- 
mately 60  wells.  The  potentiometric  surface 
ranged  in  altitude  from  more  than  90  feet  in  the 
southeastern  part  of  the  county  to  less  than  40  feet 
northwest  of  Lake  Panasoffkee  in  the  west-central 
area.  (USGS) 
W86-02985 


QUALITY  OF  GROUND  WATER  USED  FOR 
PUBLIC  SUPPLY  IN  FLORIDA,  1983-84, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

G.  A.  Irwin,  R.  T.  Kirkland,  and  J.  B.  Pruitt. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-804, 
1985.  1  sheet  (map),  1  fig,  5  ref. 

Descriptors:  'Public  water  supply,  'Groundwater, 
Priority  pollutants,  Safe  drinking  water,  Water 
quality  regulations,  Trace  elements,  Organic  com- 
pounds, 'Water  quality,  Municipal  water,  'Flori- 
da, 'Potable  water. 

From  October  1983  through  March  1984,  a  chemi- 
cal sampling  reconnaissance  was  made  of  ground 
water  used  for  public  supply  for  91  communities 
throughout  Florida.  Public  supply  wells  present  an 
excellent  network  for  collecting  baseline  water- 
quality  information  on  the  quality  of  ground  water 
prior  to  any  treatment  because  they  are  located 
throughout  the  State,  are  in  the  most  populated 
areas,  usually  have  continuous  and  often  high 
pumpage,  and  have  great  health  and  economic 
significance.  The  reconnaissance  was  part  of  sever- 
al project  tasks  sponsored  by  the  Florida  Depart- 
ment of  Environmental  Regulation  to  develop 
guidelines  and  data  bases  for  use  in  the  design  and 
implementation  of  a  statewide  ground-water  moni- 
toring network  as  mandated  by  the  recent  enact- 
ment of  Florida's  Water  Quality  Assurance  Act  of 
1983.  (USGS) 
W86-02986 


GEOHYDROLOGY  OF  THE  VALLEY  AQUI- 
FER IN  THE  COHOCTON  AREA,  UPPER  CO- 
HOCTON  RIVER,  STEUBEN  COUNTY,  NEW 
YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

D.  B.  Terry,  T.  S.  Pagano,  M.  L.  Shaw,  and  A.  W. 
Ingram. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4040,  1985.  7  sheets  (map),  7  fig, 
5  ref. 

Descriptors:  'Groundwater,  'Aquifers,  'Ground- 
water movement,  Geologic  mapping,  Infiltration 
capacity,  Land  use,  Well  yield,  Groundwater 
levels,  Steuben  County,  'New  York,  Soil  perme- 
ability, 'Geohydrology. 

The  Cohocton  valley-fill  aquifer,  composed  of 
outwash,  kame,  and  alluvial  sand  and  gravel,  is 
highly  productive  and  is  in  hydraulic  contact  with 
the  Cohocton  River.  Potential  well  yields  range 
from  50  to  more  than  1,000  gallons  per  minute. 
Most  of  the  aquifer  is  under  shallow  water-table 
conditions  and  vulnerable  to  surface  contamina- 
tion. Thickness  ranges  from  20  to  100  feet.  The 
aquifer  lies  in  an  area  containing  only  small  com- 
munities and  therefore  is  not  heavily  pumped. 
Geohydrologic  data  are  compiled  on  six  maps  at 
1:24,000  scale  and  in  geologic  sections.  The  maps 
depict  surficial  geology,  soil-infiltration  capacity, 
potentiometric  surface,  aquifer  thickness,  well 
yields,  and  land  use.  The  maps  are  designed  to  help 
planners  evaluate  developments  that  may  affect  the 
aquifer,  particularly  potential  contamination 
sources.  This  set  is  one  in  a  series  of  four  that 
depict  selected  aquifers  in  western  New  York.  It 
supplements  a  series  that  is  being  done  by  the  U.S. 
Geological  Survey  in  cooperation  with  State  agen- 
cies. The  maps  are  based  largely  on  published 
reports,  file  data  in  several  State  agencies,  and  field 
notes.  (USGS) 
W86-02987 


SYNOPSIS  OF  SALTWATER  INTRUSION  ] 
DADE  COUNTY,  FLORIDA,  THROUGH  191 

Geological  Survey,  Miami,  FL.  Water  Resourc 

Div 

H.  Klein,  and  B.  G.  Waiter. 

Available  from  OFSS,  USGS,  Box  25425,  Lai 

wood,  CO  80225.  USGS  Water-Resources  Inv« 

gations  Report  85-4101,  1985.  1  sheet  (map),  8  f 

12  ref. 

Descriptors:  'Saline-water  intrusion,  Permeabilil 
•Water  management,  Drainage,  Withdrawa 
•Dade  County,  'Biscayne  aquifer,  'Florida,  Sou 
Florida  Water  Management  District. 

The  inland  position  of  saltwater  at  the  base  of  t 
highly  permeable  limestone  of  the  Biscayne  aquil 
in  Dade  County  in  1984  is  a  consequence  of:  | 
years  of  adjustment  to  lowered  water  levels  resu 
ing  from  regional  drainage  for  flood  control  a 
land  reclamation;  (2)  increased  freshwater  wil 
drawals;  and  (3)  water-control  and  water-manaj 
ment  practices  implemented  at  the  south  part 
the  hydrologic  system  as  well  as  in  upgradie 
areas.  As  water  demands  in  southeast  Florida  oo 
tinue  to  increase,  further  intrusion  could  be  relat 
to  increased  pumping  from  well  fields.  Impleme 
tation  of  additional  management  practices  to  fi 
ther  reduce  canal  discharge  to  the  ocean  woi 
tend  to  sustain  water  levels  high  enough  to  reta 
intrusion  during  dry  seasons.  (USGS) 
W86-02988 


ESTIMATION  OF  INCOMPLETE  STREAJ 
FLOW  FOR  SELECTED  SITES  ON  TS 
CARSON  AND  TRUCKEE  RIVERS  IN  CAI 
FORNIA  AND  NEVADA,  1944-80, 

Geological  Survey,  Sacramento,  CA.  Water  R 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-02990 


MAP  SHOWING  OUTCROPS  OF  GRANIT 
ROCKS,  BASIN  AND  RANGE  PROVINC 
NEVADA, 

Geological   Survey,   Lakewood,  CO.   Water  F 

sources  Div. 

K.  A.  Sargent,  and  K.  Roggensack. 

Available  from  OFSS,  USGS,  Box  25425,  Lai 

wood,  CO  80225.  USGS  Water-Resources  Inves 

gations  Report  83-41 19-D,  1983.  81  p,  3  fig,  1  ma 

167  ref. 

Descriptors:  'Granitic  rocks,  Geology,  Hydroge 
logy,  'Maps,  Basin  and  Range  province,  'Nevac 

Outcrops  of  granitic  rocks  have  been  delineated 
Nevada  as  part  of  a  study  by  the  U.S.  Geologic 
Survey  of  the  Basin  and  Range  province  of  I 
western  United  States.  The  litholigic  characti 
thickness,  geologic  age,  distribution,  and  sources 
data  of  the  granitic  rocks,  are  described.  (USG 
W86-02991 


EVALUATION    OF   THE   COST   EFFECTIV 

NESS  OF  THE  1983  STREAM-GAGING  PR< 

GRAM  IN  KANSAS, 

Geological    Survey,    Lawrence,    KS.    Water   R 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-02992 


STREAMFLOW  AND  BASIN  CHARACTERI 
TICS  AT  SELECTED  SITES  IN  KENTUCK 

Geological   Survey,    Louisville,    KY.   Water  R 

sources  Div. 

N.  B.  Melcher,  and  K.  J.  Ruhl. 

Available  from  OFSS,  USGS,  Box  25425,  Lak 

wood,  CO  80225.  USGS  Open-File  Report  84-70 

1984.  77  p,  2  fig,  14  tab,  12  ref. 

Descriptors:  'Basin  characteristics,  'Streamflo 
characteristics,  Hydrologic  data,  'Kentuck 
'Data  collections. 

Common  basin  and  streamflow  characteristics  f 
sites  in  Kentucky  are  presented.  Basin  character 
tics  include  quantified  drainage  basin  paramete 


74 


RESOURCES  DATA— Field  7 


Evaluation,  Processing  and  Publication — Group  7C 


wd  statistics  on  area!  rainfall.  Streamflow  charac-       W86-03002 

[eristics  include  tables  for  mean,  high  and  low  flow 

frequencies  and  partial  duration  discharge.   The 

data  listed  in  this  report  are  for  continuous  and 

low-flow  partial-record  sites.  (USGS) 

W86-02993 


WATER-LEVEL  HYDROGRAPHS  FOR  OB- 
SERVATION WELLS  IN  VIRGINIA,  1982, 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

S.  Farrington,  N.  Carrington,  and  W.  V.  Daniels. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-134, 
1984.  175  p,  2  fig,  1  tab. 

Descriptors:  *Observation  wells,  *Hydrographs, 
•Hydrologic  data,  Water  wells,  Groundwater, 
•Virginia,  Monitoring. 

Water-well  data  for  1982  are  presented  from  147 
observation  wells  in  Virginia.  Historical  data  from 
two  wells  are  also  included.  A  description  of  each 
observation  well  is  provided  that  gives  the  well 
location,  site  identification  number,  hydrologic 
unit,  owner,  aquifer,  well  characteristics,  general 
remarks,  period  of  record,  and  extreme  measure- 
ments for  the  period  of  record.  A  hydrograph  for 
the  period  of  record  is  presented  for  each  well. 
The  method  and  frequency  of  water-level  measure- 
ments at  each  well  are  presented  in  tabular  format. 
(USGS) 
W86-02996 

LOW-FLOW  CHARACTERISTICS  OF  KEN- 
TUCKY STREAMS,  1983, 

Geological   Survey,   Louisville,   KY.   Water   Re- 
sources Div. 
J.  N.  Sullavan. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-705, 
1984.  1  p,  1  map,  2  tab,  3  ref. 

Descriptors:  *Streamflow,  *Low  flow,  *Kentucky, 
Data  collections,  Hydrologic  data. 

Low-flow  data  at  84  continuous-record  sites  and 
the  7-day  2-year  and  7-day  10-year  flow  at  204 
partial-record  sites  in  Kentucky  are  presented.  The 
station  identifier,  7-day  10-year  discharge  in  cubic 
feet  per  second  and  the  drainage  area  in  square 
miles  are  shown  on  the  map.  Other  data  are  shown 
in  tabular  form.  (USGS) 
W86-02998 


INDEX  OF  GROUND- WATER  QUALITY  DATA 
FOR  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

P.  R.  Seaber,  and  O.  O.  Williams. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-177, 
1985.  478  p,  9  fig,  12  tab,  33  ref. 

Descriptors:  Groundwater,  'Groundwater  quality, 
•Chemical  analysis,  Water  quality,  Mndexing,  •In- 
formation retrieval,  Hydrologic  data,  Aquifers, 
Geochemistry,  Water  quality  management,  Water 
sampling,  *Florida,  Water  quality  data  index. 

The  Master  Water  Data  Index  of  the  U.S.  Geologi- 
cal Survey  contains  records  and  information  for 
13,925  ground- water  quality  collection  sites  in 
Florida  as  follows:  2,180  active  and  11,559  inactive 
well  sites,  and  39  active  and  147  inactive  spring 
sites.  Ground-water  quality  data  have  been  and  are 
being  collected  at  more  sites  in  Florida  than  are 
other  types  of  ground-  and  surface-water  hydro- 
logic  data.  Information  available  from  the  Master 
Water  Data  Index  includes  location  (county,  hy- 
drologic unit,  and  latitude-longitude);  reporting 
agency;  agency  identifying  number;  period  and 
frequency  of  record;  types  of  data  (parameter  sam- 
pled); and  for  wells,  the  principal  aquifer  sampled 
and  well  depth.  This  information  may  be  retrieved, 
upon  request,  in  a  variety  of  formats.  This  report 
contains  an  index  of  the  information  available,  not 
the  actual  water-quality  data  itself.  The  actual  data 
may  be  obtained  from  the  reporting  agency  that 
collected  and  stored  the  data.  (USGS) 


MAP  SHOWING  OUTCROPS  OF  GRANITIC 
ROCKS,  ASH-FLOW  TUFF,  AND  LAHARIC 
BRECCIA,  BASIN  AND  RANGE  PROVINCE, 
IDAHO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

K.  A.  Sargent,  and  J.  E.  Jenness. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 17-C,  1984.  7  p,  1  tab,  22  ref. 

Descriptors:  *Granitic  rocks,  Ash-flow  tuff,  La- 
haric  breccia,  Geology,  *Maps,  Hydrogeology, 
Basin  and  Range  Province,  *Idaho. 

Outcrops  of  granitic  rocks,  ash-flow  tuff,  and  la- 
haric  breccia  have  been  delineated  within  the  Basin 
and  Range  Province  of  Idaho  as  part  of  a  study  by 
the  U.S.  Geological  Survey  to  evaluate  possible 
repository  rocks  for  disposal  of  high-level  radioac- 
tive waste  within  the  Basin  and  Range  Province, 
western  United  States.  The  distribution,  lithologic 
character,  geologic  age,  thickness  (where  appro- 
priate), the  sources  of  data  of  the  geologic  units  are 
described.  (USGS) 
W86-03005 


HYDROGEOLOGIC  DATA  RELATED  TO  THE 
POTENTIAL  FOR  STOCK- WATER  DEVELOP- 
MENT ON  FEDERALLY  OWNED  RANGE- 
LAND  NEAR  DILLON,  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

J.  F.  Levings. 

Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-170, 
1985.  22  p,  1  pi,  Href. 

Descriptors:  Groundwater  potential,  Aquifer  eval- 
uation, On-site  investigations,  *Hydrologic  data, 
Site  selection,  *Potential  water  supply,  Data  col- 
lections, Dillon,   *Montana,  Beaverhead  County. 

Existing  hydrogeologic  data  and  information  were 
synthesized  for  20  sites  on  federally  owned  range- 
land  near  Dillon,  Montana.  The  purpose  was  to 
assist  the  U.S.  Bureau  of  Land  Management  in 
evaluating  the  potential  for  developing  additional 
stock-water  supplies.  Hydrologic  and  geologic 
conditions  at  most  of  the  sites  were  verified  by 
onsite  inspection  during  the  summer  of  1984.  Each 
site  is  described  in  terms  of  location,  altitude  of 
land  surface,  inferred  aquifer(s),  estimated  depth  to 
water,  estimated  drilling  depth,  estimated  yield, 
estimated  dissolved-solids  concentration,  hydro- 
geologic  setting,  and  development.  A  plate  shows 
the  location  of  wells  and  springs,  dissolved-solids 
concentrations  and  chemical-constituent  diagrams 
for  water  samples,  ownership  status  for  selected 
rangeland  areas  near  Dillon.  (USGS) 
W86-03016 


WATER-RESOURCES  APPRAISAL  OF  THE 
UPPER  ARKANSAS  RIVER  BASIN  FROM 
LEADVILLE  TO  PUEBLO,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03025 


COMPILATION  OF  GROUND  WATER  QUAL- 
ITY DATA  IN  PENNSYLVANIA, 

Geological  Survey,   Harrisburg,   PA.   Water  Re- 
sources Div. 
J.  L.  Barker. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-706, 
1984.  102  p,  39  fig,  32  tab,  24  ref. 

Descriptors:  'Groundwater,  *Water  quality,  Well 
water,  Groundwater  pollution,  *Geohydrologic 
units,  Geology,  Geologic  formations,  Hydrogeo- 
logy, 'Pennsylvania,  *Hydrologic  data. 

The  U.S.  Geological  Survey's  water-quality  file  of 
4,671  wells  and  springs  in  Pennsylvania  provided 
the  basis  for  a  statistical  appraisal  of  ground-water 


quality  data  in  Pennsylvania.  The  data  was  assem- 
bled into  computer  readable  format  and  sorted  into 
15  major  aquifer  groups  based  on  principal  litholo- 
gy»  physiographic  province,  and  age.  Nineteen 
variables  in  each  group  were  analyzed  by  the 
Statistical  Analysis  Systems  UNIVARIATE  pro- 
cedure to  produce  descriptive  statistics  including 
detail  on  the  extreme  values,  quartiles,  frequency 
distribution  plots,  and  tables.  Water-quality  data 
are  available  for  the  important  acquifers  in  the 
unconsolidated  Coastal  Plain  sediments,  the  Trias- 
sic  sedimentary  rocks,  the  igneous  and  metamor- 
phic  rocks,  and  the  carbonate  rocks.  On  the  other 
hand,  water-quality  data  for  aquifer  groups  in  the 
Appalachian  Plateau  and  Valley  and  Ridge  Prov- 
ince are  generally  sparse.  Statewide,  only  six  wells 
provide  sufficient  long-term  data  for  trend  analysis. 
Water  quality  in  Pennsylvania  is  highly  variable. 
High  concentrations  of  dissolved  solids,  iron,  man- 
aganese,  sulfate,  and  nitrate  are  prevalent  forms  of 
natural  and  manmade  contamination.  The  uncon- 
solidated Coastal  Plain  aquifers  have  been  most 
severely  degraded.  On  the  other  hand,  some  of  the 
best  quality  water  is  found  in  the  quartzite,  sand- 
stone, and  conglomerate  rock  units  in  thee  Cambri- 
an and  Precambrian  rocks.  (USGS) 
W86-03026 


POTENTIOMETRIC  SURFACES  ON  LONG 
ISLAND,  NEW  YORK -A  BIBLIOGRAPHY  OF 
MAPS, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

D.  A.  Smolensky. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-070, 
1983.  31  p,  9  fig,  1  tab,  19  ref. 

Descriptors:  *Potentiometric  level,  Water  table, 
Groundwater  movement,  Water-level  fluctuations, 
•Maps,  *  Bibliographies,  Nassau  County,  Suffolk 
County,  Kings  County,  Queens  County,  Long 
Island,  'New  York,  *Long  Island  (NY). 

Historic  water-level  records  form  a  major  basis  for 
ground-water  investigations  and  water-manage- 
ment decisions  on  Long  Island.  Potentiometric- 
surface  maps,  one  of  the  major  sources  of  historic 
data,  are  scattered  within  the  literature  or  are 
available  only  through  the  publisher  or  sponsoring 
agency.  This  report  presents  a  comprehensive  list 
of  available  water-table  and  potentiometric-surface 
maps  from  the  19th  century  through  1979  with  the 
scale,  years  represented,  and  area  depicted;  com- 
plete bibliographic  citations  are  included  to  facili- 
tate retrieval.  The  bibliography  is  preceded  by  a 
summary  of  the  hydrologic  system  and  a  short 
history  of  ground-water  development  on  Long 
Island,  with  emphasis  on  the  effects  of  urbanization 
as  reflected  in  ground-water  levels.  A  series  of  six 
water-table  maps  from  before  1900  through  1979  is 
presented  to  illustrate  the  major  historic  ground- 
water trends.  (USGS) 
W86-03030 


ANNUAL  WATER-RESOURCES  REVIEW, 
WHITE  SANDS  MISSILE  RANGE,  NEW 
MEXICO  1983, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
R  R  Cruz 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-720, 
1984.  25  p,  14  fig,  6  tab,  3  ref. 

Descriptors:  *Hydrologic  data,  Groundwater,  Po- 
tentiometric  level,  Water  quality,  Slope-area  meas- 
urement, Peak  flow,  White  Sands  Missile  Range, 
•New  Mexico. 

Ground-water  data  were  collected  at  White  Sands 
Missile  Range  in  1983.  The  total  amount  of  water 
pumped  from  White  Sands  Missile  Range  supply 
wells  in  1983  was  713,557,500  gallons.  The  Post 
Headquarters  well  field  accounted  for  686,499,200 
gallons  of  the  total.  Seasonal  water-level  fluctua- 
tions in  the  supply  wells  ranged  from  a  3.00-foot 
rise  in  Stallion  Range  Well-2  (SRC-2)  to  a  51.00 
foot  decline  in  Post  headquarters  supply  well  11 
(SW-11).   All  of  the  test  wells  and  observation 
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wells  up  to  2  miles  east  of  the  Post  Headquarters 
well  field  showed  a  decline  for  the  period  1973- 
1983.  Only  one  test  well  and  one  borehole  west  of 
the  Post  Headquarters  well  field  showed  a  decline 
in  water  level;  the  other  five  showed  a  rise  in 
water  level  for  the  period  1973-1983.  (USGS) 
W86-03031 


RECORDS    OF    WELLS,    DRILLERS'    LOGS, 

WATER-LEVEL       MEASUREMENTS,       AND 

CHEMICAL  ANALYSES  OF  GROUND  WATER 

IN  HARRIS  AND  GALVESTON,  COS.,  TEXAS, 

1975-79, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03045 


GROUND-WATER    LEVELS    IN    WYOMING, 
1974  THROUGH  1983, 

Geological   Survey,  Cheyenne,   WY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03046 


WATER-QUALITY  DATA  FOR  34  SITES, 
APRIL  AND  JUNE,  1984,  NEAR  THE  Y-12 
PLANT,  THE  OAK  RIDGE  RESERVATION, 
TENNESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03048 


WATER  BUDGET  FOR  MAJOR  STREAMS  IN 
THE  CENTRAL  VALLEY,  CALIFORNIA,  1961- 

77, 

Geological  Survey,  Tahoe  City,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03050 


SUMMARY  OF  WATER-RESOURCES  ACTIVI- 
TIES OF  THE  UNITED  STATES  DEPART- 
MENT OF  INTERIOR,  GEOLOGICAL 
SURVEY-FISCAL  YEAR  1984,  SOUTH 
DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03067 


SELECTED  HYDROGEOLOGIC  DATA  FOR 
THE  BIG  MUDDY  CREEK  VALLEY  NEAR 
PLENTYWOOD,  NORTHEASTERN  MON- 
TANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-03068 


GEOHYDROLOGIC  SECTIONS,  NORTHERN 
LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

C.  D.  Whiteman,  and  A.  Martin. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Rresources  Inves- 
tigations Map  Report  84-4211,  1984.  1  p,  3  fig,  1 
tab,  15  ref. 

Descriptors:  'Geohydrologic  sections,  *Aquifer 
systems,  Cenozoic  era,  *Cross-sections,  •Regional 
analysis,  Geohydrology,  Maps,  'Louisiana,  'Mis- 
sissippi embayment,  West  Gulf  Coastal  Plain, 
•RASA. 

Two  geohydrologic  sections  in  northern  Louisiana 
were  mapped  as  an  initial  step  to  define  the  flow 
paths  of  water  in  major  aquifer  systems.  This  effort 
is  part  of  the  Regional  Aquifer  System  Analysis 
(RASA)  program.  One  section  is  a  strike  along  the 
western  part  of  the  Mississippi  embayment  and  the 
other  is  a  dip  section  across  the  Monroe  uplift  and 
the  western  part  of  the  Mississippi  embayment.  In 
northern  Louisiana,  major  aquifer  systems  and  con- 


fining beds  correspond  closely  to  hydrologically  as 
a  single  confining  bed  subdividing  the  Cenozoic 
sediments  into  two  major  aquifer  systems.  The 
lower  major  aquifer  system  consists  of  three 
aquifers-the  Wilcox-Carrizo,  the  Sparta,  and  the 
Cockfield-and  two  confining  beds-the  Cane  River 
and  Cook  Mountain  Formations.  The  upper  major 
aquifer  system  comprises  all  of  the  sediments 
above  the  clays  of  the  Jackson  and  Vicksburg 
Groups.  To  the  north  the  upper  aquifer  system 
serves  as  a  source  of  recharge  to  the  lower  aquifer 
system.  Southward  and  eastward  both  aquifer  sys- 
tems are  isolated  from  each  other,  thicken,  and  are 
the  sources  of  freshwater  supply  throughout  much 
of  central  and  southern  Louisiana.  (USGS) 
W86-03083 


ALTITUDE  OF  WATER  TABLE,  SURFICIAL 
AQUIFER,  PALM  BEACH  COUNTY,  FLORI- 
DA, APRIL  24-26, 1984, 

Geological  Survey,  Miami,  FL.  Water  Resources 
Div. 

W.  L.  Miller. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-336, 
1985.  1  p  (map),  1  fig. 

Descriptors:  *Water  levels,  'Water-level  fluctua- 
tions, 'Florida,  Palm  Beach  County,  Surficial  aqui- 
fer. 

Water  levels  in  Palm  Beach  County,  Florida,  were 
measured  in  April  1984  to  determine  the  altitude  of 
the  water  table  in  the  surficial  aquifer.  A  total  of 
104  wells  and  50  surface-water  measurement  sites 
were  used  to  contour  the  altitude  of  the  water 
table  at  2  and  4-foot  intervals.  The  water-level 
measurements  made  in  April  represent  low-water 
levels  near  the  end  of  south  Florida's  dry  season. 
Contours  of  the  water  table  at  this  time  ranged 
from  22  feet  above  sea  level  in  the  north-central 
part  of  the  county  to  2  feet  near  the  coast.  (USGS) 
W86-03085 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORTOAN  AQUD7ER  IN  THE  ST. 
JOHNS  RTVER  WATER  MANAGEMENT  DIS- 
TRICT AND  VICINITY,  FLORIDA,  MAY  1985, 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

G.  R.  Schiner,  and  E.  C.  Hayes. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  (Map) 
85-491,  1985.  1  sheet  (map). 

Descriptors:  'Potentiometric  surface,  'Ground- 
water, Hydrologic  aspects,  Aquifers,  Hydrogeo- 
logy,  Water  levels,  'Florida,  St.  Johns  River 
Water  Management  District. 

This  map  shows  the  potentiometric  surface  of  the 
Upper  Floridan  aquifer  in  the  St.  Johns  River 
Water  Management  District  and  vicinity  for  May 
1985.  The  Upper  Floridan  aquifer  is  the  principal 
source  of  potable  water  in  the  area.  Water-level 
measurements  were  made  on  approximately  1,000 
wells  and  on  several  springs.  The  potentiometric 
surface  is  shown  mostly  by  5-foot  contour  inter- 
vals. In  the  Fernandina  Beach  area  of  Nassau 
County  a  30-foot  interval  is  used  to  show  a  deep 
cone  of  depression.  The  potentiometric  surface 
ranged  from  125  feet  above  sea  level  in  Polk 
County  to  74  feet  below  sea  level  in  Nassau 
County.  Water  levels  in  key  wells  ranged  from  1  to 
8  feet  below  average  for  May  in  response  to  lack  of 
rainfall  and  an  attendant  increase  in  pumpage. 
Many  levels  in  the  district  were  considerably 
below  the  levels  of  May  1984.  Declines  of  5  to  7 
feet  from  May  1984  levels  were  common  in  the 
western  and  northern  parts  of  the  district.  Howev- 
er, the  largest  declines  from  May  1984  levels  were 
mostly  in  well  fields  along  the  coastline.  Levels  in 
some  wells  reached  record  lows.  (USGS) 
W86-03095 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  THE  ST. 
JOHNS  RTVER  WATER  MANAGEMENT  DIS- 
TRICT AND  VICINITY,  FLORIDA,  SEPTEM- 
BER 1984, 


Geological  Survey,  Orlando,  FL.  Water  Resource! 

Div. 

G.  R.  Schiner,  and  E.  C.  Hayes. 

Available  from  OFSS,  USGS,  Box  25425,  Lake 

wood,  CO  80225.  USGS  Open  File  Report  (Map 

84-865,  1984.  1  sheet  (map). 

Descriptors:  'Potentiometric  suface,  'Groundwat 
er,  Hydrologic  aspects,  Aquifers,  Hydrogeology 
Water  levels,  'Florida,  St.  Johns  River  Watei 
Management  District. 

This  map  shows  the  potentiometric  surface  of  th« 
Upper  Floridan  aquifer  in  the  St.  Johns  Rivei 
Water  Management  District  and  vicinity  for  Sep- 
tember 1984.  The  Upper  Floridan  aquifer  is  tht 
principal  source  of  potable  water  in  the  area 
Water-level  measurements  were  made  on  approxi 
mately  1,000  wells  and  on  several  springs.  Th< 
potentiometric  surface  is  shown  mostly  by  5-fooi 
contour  intervals.  In  the  Fernandina  Beach  area  ol 
Nassau  County  a  40-foot  interval  is  used  to  show  i 
deep  cone  of  depression.  The  potentiometric  sur 
face  ranged  from  130  feet  above  sea  level  in  Poll 
County  to  83  feet  below  sea  level  in  Nassai 
County.  Water  levels  in  key  wells  ranged  fron 
slightly  above  average  to  several  feet  below  aver 
age  for  September  in  response  to  diverse  ar« 
rainfall  patterns.  Most  levels  in  the  district  wen 
about  the  same  as  the  levels  of  September  1983 
However,  in  Nassau  County  levels  were  generally 
below  those  of  September  1983,  and  levels  in  Volu- 
sia  County  were  mostly  higher  than  Septembei 
1983  levels.  (USGS) 
W86-03096 


POTENTIOMETRIC      SURFACE      OF      THI 

UPPER    FLORIDAN    AQUIFER    SYSTEM    I> 

THE  ST.  JOHNS  RTVER  WATER  MANAGE 

MENT  DISTRICT  AND  VICINITY,  FLORIDA 

MAY  1984, 

Geological  Survey,  Orlando,  FL.  Water  Resourcei 

Div. 

G.  R.  Schiner,  and  E.  C.  Hayes. 

Available  from  OFSS,  USGS,  Box  25425,  Lake 

wood,  CO  80225.  USGS  Open-File  Report  (Map 

84-801,  1984.  1  sheet  (map). 

Descriptors:  'Potentiometric  surface,  'Ground- 
water, Hydrologic  aspects,  Aquifer,  Hydrogeo- 
logy, Water  levels,  'Florida,  St.  Johns  Rivei 
Water  Management  District. 

This  map  shows  the  potentiometric  surface  of  the 
Upper  Floridan  aquifer  in  the  St.  Johns  Rivei 
Water  Management  District  and  vicinity  for  Ma) 
1984.  The  Upper  Floridan  aquifer  is  the  pnncipa 
source  of  potable  water  in  the  area.  Water-leve 
measurements  were  made  on  approximately  1,0TX 
wells  and  on  several  springs.  The  potentiometric 
surface  is  shown  mostly  by  5-foot  contour  inter- 
vals. In  the  Fernandina  Beach  area  a  40-foot  inter 
val  is  used  to  show  a  deep  cone  of  depression.  Th< 
potentiometric  surface  ranged  from  126  feet  above 
sea  level  in  Polk  County  to  84  feet  below  sea  level 
in  Nassau  County.  Water  levels  in  key  wells  wer* 
mostly  above,  or  less  frequently,  slightly  below 
averages  for  May  in  response  to  diverse  area  rain- 
fall patterns.  Most  levels  in  the  district  were  aboul 
the  same,  or  more  commonly,  1  to  2  feet  Iowa 
than  May  1983  levels.  (USGS) 
W86-03097 


URBAN  WATER-QUALITY  DATA  AND  STA 
TISTICAL  SUMMARIES  FOR  SELECTEE 
SITES  IN  THE  SHUNGANUNGA  CREEK 
BASIN,  TOPEKA,  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03099 


MAY  1984-APRTL  1985  WATER  BUDGET  OF 
REELFOOT  LAKE  WITH  ESTIMATES  OF 
SEDIMENT  INFLOW  AND  CONCENTRA- 
TIONS OF  PESTICIDES  TN  BOTTOM  MATE 
RIAL  IN  TRIBUTARY  STREAMS-BASIC 
DATA  REPORT, 
Geological    Survey,    Nashville,    TN.    Water    Re- 
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sources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03100 


HYDROGRAPHS  FROM  SELECTED  OBSER- 
VATION WELLS  AND  TOTAL  ANNUAL 
PUMPAGE  FROM  MUNICIPAL  SUPPLY 
WELLS,  1950-83,  SANTA  FE,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

S.  F.  Richey.  .    , 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-152, 
1985.  1  sheet  (map),  1  fig. 

Descriptors:  *Water  level  fluctuations,  *Well  hy- 
drographs,  Municipal  water,  *Water  use,  Ground- 
water levels,  Santa  Fe,  *New  Mexico,  *Maps. 

Total  annual  pumpage  from  seven  municipal 
supply  wells  for  1950-83  is  depicted  by  a  bar 
graph.  Water-level  hydrographs  for  16  observation 
wells  located  throughout  the  Santa  Fe  metropoli- 
tan area  are  shown.  The  period  of  record  for  the 
observation  wells  is  variable;  the  longest  is  from 
1951  to  1984.  All  wells  are  located  on  a  map  of  the 
Santa  Fe  area.  (USGS) 
W86-03101 

HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  HOUSTON,  TEXAS,  METROPOLITAN 
AREA,  1982, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

F.  Liscum,  J.  P.  Bruchmiller,  J.  S.  Hutchison,  and 
E.  M.  Paul. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-407, 
1985.  252  p,  20  fig,  19  tab,  6  ref. 

Descriptors:  'Rainfall-runoff  relationships,  *Storm 
runoff,  Streamflow,  'Texas,  'Hydrologic  data, 
Data  collections,  *Urban  hydrologic,  'Houston, 
San  Jacinto  River  basin. 

This  report  contains  rainfall  and  runoff  data  col- 
lected during  the  1982  water  year  for  drainage 
basins  in  the  Houston,  Texas,  metropolitan  area. 
The  information  will  be  useful  in  determining  the 
extent  to  which  progressive  urbanization  will 
affect  the  yield  and  mode  of  occurrence  of  storm 
runoff.  Rainfall-runoff  computations  are  presented 
for  16  storm  periods  during  the  1982  water  year. 
(USGS) 
W86-03106 


Parishes.  Areally  definable  cones  of  depression 
result  from  pumpage  from  the  Evangeline  and 
equivalent  aquifers  in  and  near  Baton  Rouge, 
Eunice,  and  Ville  Platte.  Water  levels  may  differ 
vertically  within  the  aquifer  near  pumping  centers. 
The  map  does  not  account  for  localized  distortion 
of  the  regional  flow  pattern  near  these  centers. 
(USGS) 
W86-03107 


HYDROLOGIC  DATA  FOR  THE  LARIMER- 
WELD  REGIONAL  WATER-MONITORING 
PROGRAM,  COLORADO,  1975-1982, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03110 


HYDROGEOLOGIC  DATA  FROM  THE  U.S. 
GEOLOGICAL  SURVEY  TEST  WELLS  NEAR 
WAYCROSS,  WARE  COUNTY,  GEORGIA, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03113 


HYDROLOGIC-DATA  STATIONS  AND  LAKE 
LEVELS,  KENAI-NIKISKI  AREA,  ALASKA, 
1983, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03115 


GENERALIZED  POTENTIOMETRIC  SUR- 
FACE OF  THE  EVANGELINE  AND  EQUIVA- 
LENT AQUD7ERS  TN  LOUISIANA,  1980, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

A.  Martin,  and  C.  D.  Whiteman. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4359,  1985.  1  sheet  (map),  1  fig, 
1  tab,  13  ref. 

Descriptors:  *Water  levels,  'Aquifers,  'Aquifer 
systems,  Artesian  aquifers,  Water  table,  'Louisi- 
ana, Pliocene  age,  Miocene  age,  West  Gulf  Coastal 
Plain,  'RASA,  Evangeline  aquifer,  Chicot  aquifer, 
•Maps. 

A  generalized  potentiometric-surface  map  defines 
the  altitude  of  water  levels  for  1980  in  wells  in  the 
Evangeline  aquifer  in  southwestern  Louisiana  and 
stratigraphically  equivalent  aquifers  in  southeast- 
ern Louisiana.  The  Evangeline  and  equivalent 
aquifers  increase  in  thickness  from  zero  at  the 
northern  edge  of  the  outcrop/subcrop  belt  to  more 
than  2,000  feet  along  the  southern  limit  of  fresh 
water.  The  aquifers  are  recharged  by  rainfall  on 
the  overlying  upland  terrace  deposits  of  south- 
central  Louisiana,  southeastern  Louisiana,  and 
southwestern  Mississippi.  The  aquifers  are  under 
artesian  conditions  except  locally  in  the  recharge 
areas.  The  regional  flow  direction  is  primarily 
southward.  Water  levels  in  wells  in  the  Evangeline 
aquifer  are  lowered  by  heavy  pumping  from  the 
overlying  Chicot  aquifer  in  Evangeline  and  Acadia 


LINEAR  FEATURES  DETERMINED  FROM 
LANDSAT  IMAGERY  IN  WYOMING, 

Geological   Survey,  Cheyenne,  WY.   Water  Re- 
sources Div. 
M.  E.  Cooley. 

USGS  Open-File  Report  83-935,  1983.  6  p,  1  fig 
(map),  7  ref. 

Descriptors:  'Satellite  technology,  'Remote  sens- 
ing, Geologic  faults,  Geologic  joints,  'Mass, 
•Linear  trends,  'Lineaments,  'Northern  Great 
Plains,  Regional  aquifers,  Landsat  imagery,  'Wyo- 
ming. 

The  report  consists  of  a  map  (scale  1:500,000)  that 
shows  the  linear  features  determined  from  Landsat 
imagery  in  Wyoming.  The  linear  features,  some- 
times called  linear  trends  or  lineaments,  are  not 
identified  as  to  type  or  origin.  Most  probably  rep- 
resent fractures  or  fracture  zones,  which  may 
affect  the  movement  of  water  or  other  fluids 
through  the  rocks.  The  linear  features  are  classified 
as  to  length-less  than  30  miles,  30  to  200  miles,  200 
to  500  miles,  and  more  than  500  miles.  (USGS) 
W86-03120 


Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 
M.  E.  Cooley. 

USGS  Open-File  Report  83-937,  1983.  6  p,  1  fig 
(map),  7  ref. 

Descriptors:  'Satellite  technology,  'Remote  sens- 
ing, Geologic  faults,  Geologic  joints,  'Maps, 
'Linear  trends,  'Lineaments,  'Northern  Great 
Plains,  Regional  Aquifer  System  Analysis,  Landsat 
imagery,  High  Plains,  North  Dakota. 

The  report  consists  of  a  map  (scale  1:500,000)  that 
shows  the  linear  features  determined  from  Landsat 
imagery  in  North  Dakota.  The  linear  features, 
sometimes  called  linear  trends  or  lineaments,  are 
not  identified  as  to  type  or  origin.  Most  probably 
represent  fractures  or  fracture  zones,  which  may 
affect  the  movement  of  water  or  other  fluids 
through  the  rocks.  The  linear  features  are  classified 
as  to  length-less  than  30  miles,  30  to  200  miles,  200 
to  500  miles,  and  more  than  500  miles.  (USGS) 
W86-03144 


WATER  RESOURCES  DATA,  ALASKA  WATER 
YEAR  1981. 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

USGS  Water-Data  Report  AK-81-1,  1982.  395  p,  4 
fig,  1  tab.  Prepared  in  cooperation  with  the  State 
of  Alaska  and  with  other  agencies. 

Descriptors:  'Alaska,  'Hydrologic  data,  'Surface 
water,  'Groundwater,  'Water  quality,  Flow  rate, 
Gaging  stations,  Lakes,  Chemical  analyses,  Sedi- 
ments, Water  temperatures,  Sampling  sites,  Water 
levels,  Water  analyses,  'Data  collections. 

Water-resources  data  for  the  1981  water  year  for 
Alaska  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage  and  water  quality  of 
lakes;  and  water  levels  and  water  quality  in  wells 
and  springs.  This  report  contains  discharge  records 
for  121  gaging  stations;  stage  only  record  for  1 
gaging  station;  water  quality  for  63  stations;  and 
water  levels  for  30  observation  wells.  Also  includ- 
ed are  50  low-flow,  71  crest-stage,  and  20  water- 
quality  partial-record  stations.  Additional  water 
data  were  collected  at  various  sites,  not  part  of  the 
systematic  data-collection  program,  and  are  pub- 
lished as  miscellaneous  measurements  of  discharge, 
lake  stage,  or  water  quality.  These  data  represent 
that  part  of  the  National  Water  Data  System  oper- 
ated by  the  U.S.  Geological  Survey  and  cooperat- 
ing State  and  Federal  agencies  in  Alaska.  (USGS) 
W86-03146 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER,  SOUTHWEST  FLORIDA 
WATER  MANAGEMENT  DISTRICT,  MAY 
1984, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03130 


GENERALIZED  THICKNESS  AND  CONFIGU- 
RATION OF  THE  TOP  OF  THE  INTERMEDI- 
ATE AQUTFER,  WEST-CENTRAL  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03137 


GROUND-WATER  DATA  FOR  GEORGIA,  1983, 

Geological   Survey,   Doraville,   GA.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03139 


LESEAR    FEATURES    DETERMINED    FROM 
LANDSAT  IMAGERY  IN  NORTH  DAKOTA, 


WATER  RESOURCES  DATA,  COLORADO 
WATER  YEAR  1983,  VOLUME  1.  MISSOURI 
RTVER  BASIN,  ARKANSAS  RIVER  BASIN, 
AND  RIO  GRANDE  BASIN, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

R.  C.  Ugland,  J.  T.  Steinheimer,  J.  L.  Blattner,  and 
R.  D.  Steger. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-123859, 
Price  codes:  A17  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  CO-83-1,  1984.  379  p,  6 
fig,  6  tab.  Prepared  in  cooperation  with  the  State 
of  Colorado  and  with  other  agencies. 

Descriptors:  'Colorado,  'Hydrologic  data,  'Sur- 
face water,  'Groundwater,  'Water  quality,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses,  Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  Colorado  for  the  1983 
water  year  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  wells  and  springs.  This 
report  (Volumes  1,  2,  and  3)  contains  discharge 
records  for  400  gaging  stations,  stage  and  contents 
of  23  lakes  and  reservoirs,  6  partial-record  low- 
flow  stations,  peak  flow  information  for  19  crest- 
stage  partial-record  stations,  and  20  miscellaneous 
sites;  water  quality  for  132  gaging  stations  and  291 
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miscellaneous  sites;  and  water  levels  for  55  obser- 
vation wells.  Six  pertinent  stations  in  bordering 
States  also  are  included  in  this  report.  The  records 
were  collected  and  computed  by  the  Water  Re- 
sources Division  of  the  U.S.  Geological  Survey 
under  the  direction  of  J.  F.  Blakey,  District  Chief. 
These  data  represent  that  part  of  the  National 
Water  Data  System  collected  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies.  (USGS) 
W86-03147 


WATER  RESOURCES  DATA,  COLORADO 
WATER  YEAR  1983,  VOLUME  3.  DOLORES 
RIVER  BASIN,  GREEN  RIVER  BASIN,  AND 
SAN  JUAN  RIVER  BASIN, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  T.  Steinheimer,  R.  C.  Ugland,  H.  E.  Burch,  and 
E.  A.  Wilson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-210946, 
Price  codes:  A12  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  CO-83-3,  1984.  270  p,  6 
fig,  6  tab.  Prepared  in  cooperation  with  the  State 
of  Colorado  and  with  other  agencies. 

Descriptors:  "Colorado,  'Hydrologic  data,  'Sur- 
face water,  *Groundwater,  'Water  quality,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses,  Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  *Data  collec- 
tions. 

Water-resources  data  for  Colorado  for  the  1983 
water  year  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  wells  and  springs.  This 
report  (Volumes  1,  2,  and  3)  contains  discharge 
records  for  400  gaging  stations,  stage  and  contents 
of  23  lakes  and  reservoirs,  6  partial-record  low- 
flow  stations,  peak  flow  information  for  19  crest- 
stage  partial-record  stations,  and  20  miscellaneous 
sites;  water  quality  for  132  gaging  stations  and  291 
miscellaneous  sites;  and  water  levels  for  55  obser- 
vation wells.  Six  pertinent  stations  in  bordering 
States  also  are  included  in  this  report.  The  records 
were  collected  and  computed  by  the  Water  Re- 
sources Division  of  the  U.S.  Geological  Survey 
under  the  direction  of  J.  F.  Blakey,  District  Chief. 
These  data  represent  that  part  of  the  National 
Water  Data  System  collected  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies.  (USGS) 
W86-03148 


WATER  RESOURCES  DATA,  COLORADO 
WATER  YEAR  1983,  VOLUME  2.  COLORADO 
RTVER  BASIN  ABOVE  DOLORES  RIVER, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

R.  C.  Ugland,  J.  T.  Steinheimer,  J.  L.  Blattner,  and 
R.  G.  Kretschman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-123867, 
Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  CO-83-2,  1984.  287  p,  6 
fig,  6  tab.  Prepared  in  cooperation  with  the  State 
of  Colorado  and  with  other  agencies. 

Descriptors:  'Colorado,  'Hydrologic  data,  'Sur- 
face water,  'Groundwater,  'Water  quality,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses,  Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  Colorado  for  the  1983 
water  year  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  wells  and  springs.  This 
report  (Volumes  1,  2,  and  3)  contains  discharge 
records  for  400  gaging  stations,  stage  and  contents 
of  23  lakes  and  reservoirs,  6  partial-record  low- 
flow  stations,  peak  flow  information  for  19  crest- 
stage  partial-record  stations,  and  20  miscellaneous 
sites;  water  quality  for  132  gaging  stations  and  291 
miscellaneous  sites;  and  water  levels  for  55  obser- 
vation wells.   Six  pertinent  stations  in  bordering 


States  also  are  included  in  this  report.  The  records 
were  collected  and  computed  by  the  Water  Re- 
sources Division  of  the  U.S.  Geological  Survey 
under  the  direction  of  J.  F.  Blakey,  District  Chief. 
These  data  represent  that  part  of  the  National 
Water  Data  System  collected  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies.  (USGS) 
W86-03149 


WATER  RESOURCES  DATA,  LOUISIANA 
WATER  YEAR  1983,  VOLUME  1.  CENTRAL 
AND  NORTHERN  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

D.  D.  Carlson,  G.  R.  Stallworth,  L.  J.  Dantin,  and 
C.  L.  Stuart. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-127751, 
Price  codes:  A17  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  LA-83-1,  1983.  392  p, 
18  fig.  Prepared  in  cooperation  with  the  State  of 
Louisiana  and  with  other  agencies. 

Descriptors:  'Louisiana,  'Hydrologic  data,  'Sur- 
face water,  'Groundwater,  'Water  quality,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses,  Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  the  1983  water  year  for 
Louisiana  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  ground  water.  This 
report,  in  two  volumes,  contains  records  for  water 
discharge  at  79  gaging  stations  (including  stage  for 
69  of  these  stations);  stage  only  for  50  gaging 
stations  and  11  lakes;  contents  for  1  reservoir; 
water  quality  for  110  surface-water  stations  (in- 
cluding 33  gaging  stations),  10  miscellaneous  sites, 
12  lakes,  and  213  wells;  and  water  levels  for  679 
observation  wells.  Also  included  are  data  for  195 
crest-stage  and  flood-profile  partial-record  stations. 
Additional  water  data  were  collected  at  various 
sites  not  involved  in  the  systematic  data-collection 
program,  and  are  published  as  miscellaneous  meas- 
urements. These  data  represent  that  part  of  the 
National  Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Louisiana.  (USGS) 
W86-03150 


WATER  RESOURCES  DATA,  LOUISIANA 
WATER  YEAR  1983,  VOLUME  2,  SOUTHERN 
LOUSIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

D.  D.  Carlson,  G.  R.  Stallworth,  L.  J.  Dantin,  and 
C  L.  Stuart. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-169985/ 
AS,  Price  codes:  A 16  in  paper  copy,  A01  in  micro- 
fiche. USGS  Water-Data  Report  LA-83-2,  1983. 
360  p,  26  fig.  Prepared  in  cooperation  with  the 
State  of  Louisiana  and  with  other  agencies. 

Descriptors:  'Louisiana,  'Hydrologic  data,  'Sur- 
face water,  'Groundwater,  'Water  quality,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses,  Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  the  1983  water  year  for 
Louisiana  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  ground  water.  This 
report,  in  two  volumes,  contains  records  for  water 
discharge  at  79  gaging  stations  (including  stage  for 
69  of  these  stations);  stage  only  for  50  gaging 
stations  and  1 1  lakes;  contents  for  1  reservoir; 
water  quality  for  1 10  surface-water  stations  (in- 
cluding 33  gaging  stations),  10  miscellaneous  sites, 
and  12  lakes,  and  213  wells;  and  water  levels  for 
679  observation  wells.  Also  included  are  data  for 
195  crest-stage  and  flood-profile  partial-record  sta- 
tions. Additional  water  data  were  collected  at  vari- 
ous sites  not  involved  in  the  systematic  data-collec- 


tion program,  and  are  published  as  miscellaneou 
measurements.  These  data  represent  that  part  o 
the  National  Water  Data  System  operated  by  thi 
U.S.  Geological  Survey  and  cooperating  State  ant 
Federal  agencies  in  Louisiana.  (USGS) 
W86-03151 


WATER  RESOURCES  DATA,  NEW  MEXICC 
WATER  YEAR  1983, 

Geological  Survey,  Albuquerque,  NM.  Water  Re 
sources  Div. 

Available  from  the  National  Technical  Informatioi 
Service,  Springfield,  VA  22161  as  PB85- 169902/ 
AS,  Price  codes:  A22  in  paper  copy,  A01  in  micro- 
fiche. USGS  Water-Data  Report  NM-83-1,  1984 
525  p,  8  fig,  2  tab.  Prepared  in  cooperation  witj 
the  State  of  New  Mexico  and  with  other  agencies 

Descriptors:  'New  Mexico,  'Hydrologic  data 
'Surface  water,  'Water  quality,  Flow  rates 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  anal 
yses,  Sediments,  Water  temperatures,  Sampling 
sites,  Water  analyses,  Groundwater  levels,  *DaU 
collections. 

Water-resoures  data  for  the  1983  water  year  foi 
New  Mexico  consist  of  records  of  discharge  anc 
water  quality  of  streams;  stage,  contents  and  watei 
quality  of  lakes  and  reservoirs;  and  water  leveli 
and  water  quality  in  wells  and  springs.  This  repori 
contains  discharge  records  for  178  gaging  stations 
stage  and  contents  for  25  lakes  and  reservoirs 
water  quality  for  78  gaging  stations;  and  87  obser 
vation  wells.  Also  included  are  139  crest -stagt 
partial-record  stations.  Additional  water  data  wen 
collected  at  various  sites,  not  involved  in  the  sys 
tematic  data-collection  program,  and  are  published 
as  miscellaneous  measurements.  These  data  repre 
sent  that  part  of  the  National  Water  Data  Systerr 
collected  by  the  U.S.  Geological  Survey  and  coop- 
erating State  and  Federal  agencies  in  New  Mexico 
(USGS) 
W86-03152 


WATER  RESOURCES  DATA,  PENNSYLVANIA 
WATER  YEAR  1982,  VOLUME  1.  DELAWARE 
RTVER  BASIN, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

A.  Voytik,  T.  E.  White,  D.  W.  Speight,  and  K.  P. 
Gillepsie. 

Available  from  the  National  Technical  Informatioi 
Service,  Springfield,  VA  22161  as  PB84-161579, 
Price  codes:  A 12  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  PA-82-1,  1982.  252  p,  9 
fig.  Prepared  in  cooperation  with  the  State  ol 
Pennsylvania  and  with  other  agencies. 

Descriptors:  'Pennsylvania,  'Hydrologic  data, 
'Groundwater,  'Surface  waters,  'Water  quality, 
Gaging  stations,  Streamflow,  Flow  rates,  Lakes, 
Reservoirs,  Chemical  analysis,  Sediments,  Watei 
temperature,  Water  analysis,  Water  levels,  Water 
wells,  'Data  collections,  Sites. 

Water-resources  data  for  the  1982  water  year  for 
Pennsylvania  consist  of  records  of  discharge  and 
water  quality  of  streams;  elevation  and  contents  ol 
lakes  and  reservoirs;  and  elevation  of  tides;  and 
water  levels  of  ground-water  wells.  This  volume 
contains  records  for  water  discharge  at  66  gaging 
stations;  elevation  and  contents  at  11  lakes  and 
reservoirs;  elevation  of  tides  at  1  gaging  stations; 
water  quality  at  33  gaging  stations;  and  water 
levels  at  16  observation  wells.  Also  included  are 
data  for  34  crest-stage,  80  low-flow,  and  43  water- 
quality  partial-record  stations.  Locations  of  these 
sites  are  shown  on  figures  6  through  9.  Additional 
water  data  were  collected  at  various  sites  not 
involved  in  the  systematic  data-collection  program 
and  are  published  as  miscellaneous  measurements 
and  analyses.  (USGS) 
W86-03153 


WATER  RESOURCES  DATA,  PENNSYLVANIA 
WATER  YEAR  1983,  VOLUME  1.  DELAWARE 
RIVER  BASIN, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 
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T.  E.  White,  D.  W.  Speight,  K.  P.  Gillespie,  and 
R.  L.  Druther. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-210920, 
Price  codes:  A12  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  PA-83-1,  1984.  261  p,  9 
fig.  Prepared  in  cooperation  with  the  State  of 
Pennsylvania  and  with  other  agencies. 

Descriptors:  *Pennsylvania,  *Hydrologic  data, 
•Groundwater,  *Surface  water,  'Water  quality, 
Gaging  stations,  Streamflow,  Flow  rates,  Lakes, 
Reservoirs,  Chemical  analysis,  Sediments,  Water 
temperature,  Water  analysis,  Water  levels,  Water 
wells,  *Data  collections,  Sites. 

Water-resources  data  for  the  1983  water  year  for 
Pennsylvania  consist  of  records  of  discharge  and 
water  quality  of  streams;  elevation  and  contents  of 
lakes  and  reservoirs;  and  elevation  of  tides;  and 
water  levels  of  ground-water  wells.  This  volume 
contains  records  for  water  discharge  at  68  gaging 
stations;  elevation  and  contents  at  11  lakes  and 
reservoirs;  elevation  of  tides  at  5  gaging  stations; 
water  quality  at  33  gaging  stations;  and  water 
levels  at  16  observation  wells.  Also  included  are 
data  for  33  crest-stage,  62  low-flow,  and  43  water- 
quality  partial-record  stations.  Location  of  these 
sites  are  shown  on  figures  6  through  9.  Additional 
water  data  were  collected  at  various  sites  not 
involved  in  the  systematic  data-collection  program 
and  are  published  as  miscellaneous  measurements 
and  analyses.  These  data  together  with  the  data  in 
Volumes  2  and  3  represent  that  part  of  the  Nation- 
al Water  Data  System  operated  by  the  U.S.  Geo- 
logical Survey  and  cooperating  State,  local  and 
Federal  agencies  in  Pennsylvania.  (USGS) 
W86-03154 


WATER  RESOURCES  DATA,  PENNSYLVANIA 
WATER  YEAR  1983,  VOLUME  2.  SUSQUE- 
HANNA AND  POTOMAC  RIVER  BASINS, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

J.  W.  Buchanan,  W.  C.  Loper,  W.  P.  Schaffstall, 
and  R.  A.  Hainly. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-128007, 
Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  PA-83-2,  1984.  283  p, 
10  fig.  Prepared  in  cooperation  with  the  State  of 
Pennsylvania  and  with  other  agencies. 

Descriptors:  'Pennsylvania,  *Hydrologic  data, 
•Groundwater,  *Surface  waters,  *Water  Quality, 
Gaging  Stations,  Streamflow,  Flow  Rates,  Lakes, 
Reservoirs,  Chemical  analysis,  Sediments,  Water 
temperature,  Water  analysis,  Water  levels,  Water 
wells,  Data  collections,  Sites. 

Water-resources  data  for  the  1983  water  year  for 
Pennsylvania  consist  of  records  of  discharge  and 
water  quality  of  streams;  contents  of  lakes  and 
reservoirs;  and  water  levels,  and  water  quality  of 
ground-water  wells.  This  volume  contains  records 
for  water  discharge  at  84  stations;  contents  at  13 
lakes  and  reservoirs,  water  quality  at  18  gaging 
stations;  and  water  levels  at  26  network  observa- 
tion wells.  Also  included  are  data  for  12  crest- 
stage,  98  low  flow,  and  3  water-quality,  and  85 
ground  water-quality  partial-record  stations.  Loca- 
tions of  these  sites  are  shown  on  figures  7-10. 
Additional  water  data  were  collected  at  various 
sites  not  involved  in  the  systematic  data-collection 
program  and  are  published  as  miscellaneous  meas- 
urements and  analysis.  These  data  together  with 
the  data  in  Volumes  1  and  3  represent  that  part  of 
the  National  Water  Data  System  operated  by  the 
U.S.  Geological  Survey  and  cooperating  State, 
local,  and  Federal  agencies  in  Pennsylvania. 
(USGS) 
W86-03155 


WATER  RESOURCES  DATA,  PENNSYLVANIA 
WATER  YEAR  1983,  VOLUME  3.  OHIO  RD7ER 
AND  ST.  LAWRENCE  RIVER  BASINS, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

J.  B.  Lescinsky,  M.  B.  Coll,  and  R.  W.  Siwicki. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-128015, 


Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  PA-83-2,  1984.  183  p,  5 
fig.  Prepared  in  cooperation  with  the  State  of 
Pennsylvania  and  with  other  agencies. 

Descriptors:  'Pennsylvania,  *Hydrologic  data, 
•Groundwater,  'Surface  water,  *Water  quality, 
Gaging  stations,  Streamflow,  Flow  rates,  Lakes, 
Reservoirs,  Chemical  analysis,  Sediments,  Water 
temperature,  Water  analysis,  Water  levels,  Water 
wells,  *Data  collections,  Sites. 

Water-resources  data  for  the  1983  water  year  for 
Pennsylvania  consist  of  records  of  discharge  and 
water  quality  of  streams;  elevation  and  contents  of 
lakes  and  reservoirs;  and  water  levels  of  ground- 
water wells.  This  volume  contains  records  for 
water  discharge  at  83  gaging  stations;  elevations 
and  contents  at  3  lakes  and  reservoirs;  and  water 
levels  at  31  observation  wells.  Also  included  are 
data  for  3  crest-stage  and  5  low-flow  stations. 
Locations  of  these  sites  are  shown  on  figures  4  and 
5.  Additional  water  data  were  collected  at  various 
sites  not  involved  in  the  systematic  data-collection 
program  and  are  published  as  miscellaneous  meas- 
urements and  analysis.  These  data  together  with 
the  data  in  Volumes  1  and  2  represent  that  part  of 
the  National  Water  Data  System  operated  by  the 
U.S.  Geological  Survey  and  cooperating  State, 
local  and  Federal  agencies  in  Pennsylvania. 
(USGS) 
W86-03156 


WATER  RESOURCES  DATA,  NEW  YORK 
WATER  YEAR  1983,  VOLUME  2.  LONG 
ISLAND, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

A.  G.  Spinello,  J.  H.  Nakao,  W.  J.  Flipse,  and  J.  G. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-127983, 
Price  codes:  All  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  NY-83-2,  1984.  248  p, 
14  fig,  1  tab.  Prepared  in  cooperation  with  the 
State  of  New  York  and  with  other  agencies. 

Descriptors:  'New  York,  'Hydrologic  data, 
•Groundwater,  'Surface  water,  'Water  quality, 
Gaging  stations,  Streamflow,  Flow  rates,  Lakes, 
Reservoirs,  Chemical  analysis,  Sediments,  Water 
temperature,  Water  analysis,  Water  levels,  Water 
wells,  'Data  collections,  Sites. 

Water-resources  data  for  the  1983  water  year  for 
New  York  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  water  quality 
of  precipitation;  and  water  levels  and  water  quality 
of  ground  water  wells.  This  volume  contains 
records  for  water  discharge  at  17  gaging  stations; 
water  quality  at  17  gaging  stations,  647  wells;  and 
water  levels  at  136  observation  wells.  Also  includ- 
ed are  data  for  79  low-flow  partial-record  stations. 
Additional  water  data  were  collected  at  various 
sites  not  involved  in  the  systematic  data-collection 
program,  and  are  published  as  miscellaneous  meas- 
urements and  analyses.  These  data  together  with 
the  data  in  Volumes  1  and  3  represent  that  part  of 
the  National  Water  Data  System  operated  by  the 
U.S.  Geological  Survey  in  cooperation  with  State, 
Federal,  and  other  agencies  in  New  York.  (USGS) 
W86-03157 


WATER    RESOURCES    DATA,    NEW    YORK 

WATER  YEAR  1983,  VOLUME  3.  WESTERN 

NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

J.  B.  Hood,  W.  H.  Johnston,  H.  J.  Zajd,  and  H.  L. 

Dixson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-127991, 

Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 

USGS  Water-Data  Report  NY  83-3,  1984.  206  p,  5 

fig,  1  tab.  Prepared  in  cooperation  with  the  State 

of  New  York  and  with  other  agencies. 

Descriptors:  *New  York,  *Hydrologic  data,  *Sur- 
face  water,  *Groundwater,  *Water  quality, 
Streamflow,  Flow  rates,  Gaging  stations,  Lakes, 


Reservoirs,  Chemical  analysis,  Sediments,  Water 
analysis,  Water  temperature,  Water  levels,  Water 
wells,  *Data  collections,  Sites,  Seepage  investiga- 
tions. 

Water-resources  data  for  the  1983  water  year  for 
New  York  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage  and  contents  of 
lakes  and  reservoirs;  and  water  levels  of  ground- 
water wells.  This  volume  contains  records  for 
water  discharge  at  84  gaging  stations;  stage  only  at 
14  gaging  stations;  stage  and  contents  at  6  gaging 
stations;  water  quality  at  14  gaging  stations;  and 
water  levels  at  20  observation  wells.  Also  included 
are  data  for  63  crest-stage  partial-record  stations. 
Additional  water  data  were  collected  at  various 
sites  not  involved  in  the  systematic  data-collection 
program  and  are  published  as  miscellaneous  meas- 
urements and  seepage  investigations.  These  data 
together  with  the  data  in  Volumes  1  and  2  repre- 
sent that  part  of  the  National  Water  Data  System 
operated  by  the  U.S.  Geological  Survey  and  coop- 
erating State,  local,  and  Federal  agencies  in  New 
York.  (USGS) 
W86-03158 


WATER  RESOURCES  DATA,  HAWAII  AND 
OTHER  PACIFIC  AREAS  WATER  YEAR  1983. 
VOLUME  1,  HAWAII, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

S.  S.  Chinn,  G.  A.  Tateishi,  and  J.  J.  S.  Yee. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-125623. 
Price  codes:  Al  1  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  HI-83-1,  1984.  243  p,  14 
fig.  Prepared  in  cooperation  with  the  State  of 
Hawaii  and  with  other  agencies. 

Descriptors:  *Hawaii,  *Hydrologic  data,  *Surface 
water,  *Groundwater,  *Water  quality,  Flow  rate, 
Gaging  stations,  Chemical  analyses,  Sediments, 
Water  temperatures,  Sampling  sites,  Water  levels, 
Water  analyses,  'Data  collections. 

Water-resources  data  for  the  1983  water  year  for 
Hawaii  and  other  Pacific  Areas  consist  of  records 
of  stage,  discharge,  and  water  quality  of  streams 
and  springs;  and  water  levels  and  water  quality  in 
wells.  This  report,  volume  1,  contains  discharge 
records  for  97  gaging  stations;  water  quality  for  13 
gaging  stations,  92  partial-record  flow  stations,  and 
159  wells;  and  water  levels  for  24  observation 
wells.  Also  included  are  108  crest-stage  partial- 
record  stations  and  24  low-flow  partial-record  sta- 
tions. Additional  water  data  were  collected  at  vari- 
ous sites,  not  part  of  the  systematic  data-collection 
program,  and  are  published  as  miscellaneous  meas- 
urements. These  data  represent  that  part  of  the 
National  Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State,  Federal, 
and  other  agencies  in  Hawaii.  (USGS) 
W86-03159 


WATER  RESOURCES  DATA,  HAWAII  AND 
OTHER  PACIFIC  AREAS  WATER  YEAR  1983. 
VOLUME  2, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

S.  S.  Chinn,  G.  A.  Tateishi,  and  J.  J.  S.  Yee. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-127769, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  HI-83-2,  1984.  162  p,  15 
fig.  Prepared  in  cooperation  with  the  Governments 
of  Guam,  Northern  Mariana  Islands,  Federated 
States  of  Micronesia,  Palau  Islands,  American 
Samoa,  and  with  other  agencies. 

Descriptors:  'Pacific  area,  'Hydrologic  data,  'Sur- 
face water,  'Groundwater,  'Water  quality,  Flow 
rate,  Gaging  stations,  Chemical  analyses,  Sedi- 
ments, Reservoirs,  Water  temperatures,  Sampling 
sites,  Water  levels,  'Data  collections. 

Volume  2  of  the  water-resources  data  for  the  1983 
water  year  for  other  Pacific  areas  consist  of 
records  of  stage,  discharge,  and  water  quality  of 
streams  and  springs;  stage  of  a  lake  and  a  reservoir; 
and  water  levels  and  water  quality  in  wells.  This 
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report  contains  discharge  records  for  37  gaging 
stations;  stage  only  record  for  2  gaging  stations; 
water  quality  for  9  gaging  stations;  12  partial- 
record  stations;  water  temperature  for  36  gaging 
stations;  and  water  levels  for  30  observation  wells 
and  water  quality  for  78  ground-water  sites.  Also 
included  are  43  low-flow  partial-record  stations. 
Additional  water  data  were  collected  at  various 
sites,  not  part  of  the  systematic  data-collection 
program,  and  are  published  as  miscellaneous  meas- 
urements. These  data  represent  that  part  of  the 
National  Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  Governments 
and  Federal  agencies  in  other  Pacfic  areas.  (USGS) 
W86-03160 


WATER  RESOURCES  DATA,  KENTUCKY 
WATER  YEAR  1983. 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

J.  M.  Bettandorff,  N.  B.  Melcher,  D.  W.  Leist,  and 
D.  V.  Whitesides. 

USGS  Water-Data  Report  KY-83-1,  1984.  519  p, 
12  fig,  3  tab.  Prepared  in  cooperation  with  the 
State  of  Kentucky  and  with  other  agencies. 

Descriptors:  'Kentucky,  'Hydrologic  data,  'Sur- 
face water,  'Water  quality,  'Groundwater,  Gaging 
stations,  Streamflow,  Flow  rates,  Lakes,  Wells, 
Chemical  analyses,  Suspended  sediments,  Water 
temperature,  Water  levels,  'Data  collections. 

Water-resources  data  for  the  1983  water  year  for 
Kentucky  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage  and  contents  of 
lakes;  and  water  levels  and  water  quality  of  wells 
and  springs.  This  report  contains  discharge  records 
from  108  gaging  stations;  stage  and  contents  for  15 
lakes;  suspended-sediment  data  for  34  stations  (10 
daily);  daily  temperature  records  for  17  stations, 
daily  specific  conductance  for  10  stations;  ground- 
water levels  for  72  continuous-record  wells  and 
104  partial-record  wells;  water-quality  data  from 
27  surface-water  stations  sampled  at  regular  inter- 
vals, and  from  60  wells  and  16  springs;  and  miscel- 
laneous temperature  and  specific  conductance  data 
from  107  gaging  stations.  Also  included  are  data 
from  102  partial-record  crest-stage  sites.  Data  col- 
lected at  various  miscellaneous  sites  are  also  pub- 
lished. These  data  represent  that  part  of  the  Na- 
tional Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Kentucky.  (USGS) 
W86-03161 


LINEAR  FEATURES  DETERMINED  FROM 
LANDSAT  IMAGERY  FOR  THE  RICHFD2LD  1 
DEG.  BY  2  DEC  QUADRANGLE  AND  ADJA- 
CENT PART  OF  SOUTHWESTERN  UTAH, 

M.  E.  Cooley. 

USGS  Open-File  Report  (Map)  83-934,  1984.  4  p,  1 

fig  (map),  4  ref. 

Descriptors:  'Satellite  technology,  'Remote  sens- 
ing, Geologic  faults,  Geologic  joints,  'Maps, 
•Linear  trends,  Lineaments,  Land  sat  imagery, 
•Colorado  Plateau,  Basin  and  Range  Province, 
Utah. 

The  report  consists  of  a  map  (scale  1:500,000)  that 
shows  the  linear  features  determined  from  Landsat 
imagery  in  southwestern  Utah.  The  area  extends 
across  the  boundary  between  the  Colorado  Plateau 
and  the  Basin-and-Range  physiographic  provinces. 
The  linear  features,  sometimes  called  linear  trends 
or  lineaments,  are  not  identified  as  to  type  or 
origin.  Most  probably  represent  fractures  or  frac- 
ture zones,  which  may  affect  the  movement  of 
water  or  other  fluids  through  the  rocks.  (USGS) 
W8603165 


INDEX  OF  HYDROLOGIC  DATA  FOR  SE- 
LECTED SITES  IN  DADE  COUNTY,  FLORIDA, 
1923-80, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03175 


DESCRIPTIVE,  GEOLOGIC,  AND  BOREHOLE 
GEOPHYSICAL  LOGS  FOR  23  TEST  HOLES 
IN  SOUTH-CENTRAL  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03176 


DRAINAGE  AREAS  IN  NEW  JERSEY:  ATLAN- 
TIC COASTAL  BASINS,  SOUTH  AMBOY  TO 
CAPE  MAY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-03178 


WATER  RESOURCES  DATA,  SOUTH  DAKOTA 
WATER  YEAR  1983, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

E.  B.  Hoffman,  N.  F.  Leibbrand,  D.  R.  Winter, 

and  R.  D.  Benson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-127850, 

Price  codes:  A12  in  paper  copy,  A01  in  microfiche. 

USGS  Water-Data  Report  SD-83-1,  1984.  269  p,  7 

fig,  5  tab.  Prepared  in  cooperation  with  the  State 

of  South  Dakota  and  with  other  agencies. 

Descriptors:  'South  Dakota,  'Hydrologic  data, 
'Surface  water,  'Groundwater,  'Water  quality, 
Flow  rate,  Gaging  stations,  Lakes,  Reservoirs, 
Chemical  analyses,  Sediments,  Water  tempera- 
tures, Sampling  sites,  Water  levels,  Water  analyses, 
•Data  collections. 

Water-resources  data  for  the  1983  water  year  for 
South  Dakota  consist  of  records  of  stage,  dis- 
charge, and  water  quality  of  streams;  stage,  con- 
tents, and  water  quality  of  lakes  and  reservoirs;  and 
water  levels  in  wells.  This  report  contains  dis- 
charge records  for  107  gaging  stations,  stage  and 
contents  for  13  lakes  and  reservoirs;  water  quality 
for  26  gaging  stations;  and  water  levels  for  7 
observation  wells.  Additional  water  data  were  col- 
lected at  various  sites,  not  part  of  the  systematic 
data-collection  program,  and  are  published  as  mis- 
cellaneous measurements  and  analyses.  These  data 
represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies  in 
South  Dakota.  (USGS) 
W86-03179 


WATER  RESOURCES  DATA  TENNESSEE 
WATER  YEAR  1983, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

J.  F.  Lowers,  P.  H.  Counts,  H.  L.  Edmiston,  and 
F.  D.  Edwards. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-127462, 
Price  codes:  A15  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Rept  TN-83-1,  1984.  327  p,  6 
fig,  1  tab.  Prepared  in  cooperation  with  the  Ten- 
nessee Dept  of  Health  and  Environment,  Div  of 
Water  Management;  Tennessee  Valley  Authority; 
and  other  State,  municipal,  and  Fed  agencies. 

Descriptors:  'Tennessee,  'Hydrologic  data,  'Sur- 
face water,  'Groundwater,  'Water  quality,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses,  Sediment  analyses,  Water  temperatures, 
Sampling  sites,  Water  levels,  Water  analyses, 
•Data  collections. 

Water-resources  data  for  the  1983  water  year  for 
Tennessee  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams  and  springs;  stage, 
contents,  and  water  quality  of  lakes  and  reservoirs; 
and  water  levels  and  water  quality  of  wells.  This 
report  contains  discharge  records  for  96  gaging 
stations;  stage  only  records  for  one  lake  gaging 
station;  elevation  and  contents  for  28  lakes  and 
reservoirs;  water  quality  for  25  stations  and  49 
wells;  and  water  levels  for  33  observation  wells. 
Also  included  are  116  crest-stage  partial-record 
stations  and  83  low-flow  partial-record  stations. 
Additional  water  data  were  collected  at  various 
stream  and  spring  sites  not  involved  in  the  system- 


atic data-collection  program  and  are  published  as 
miscellaneous  measurements  and  analyses,  or  as 
seepage  investigations  of  discharge  and  water  qual- 
ity. These  data  represent  that  part  of  the  National 
Water  Data  System  operated  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies  in  Tennessee.  (USGS) 
W86-03180 


WATER  RESOURCES  DATA  IDAHO  WATER 
YEAR  1983, 

Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

R.  W.  Harper,  H.  G.  Sisco,  I.  O'Dell,  and  S.  C. 
Cordes. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-169555/ 
AS,  Price  codes:  A22  in  paper  copy,  A01  in  micro- 
fiche. USGS  Water-Data  Report  ID-83-1,  1984. 
515  p,  30  fig,  3  tab.  Prepared  in  cooperation  with 
the  State  of  Idaho  and  with  other  agencies. 

Descriptors:  'Idaho,  'Hydrologic  data,  'Surface 
water,  'Groundwater,  'Water  quality,  Flow  rate, 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
yses, Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  the  1983  water  year  for 
Idaho  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels 
and  water  quality  of  ground  water.  This  report 
contains  discharge  records  for  170  gaging  stations; 
stage  only  records  for  2  gaging  stations;  stage  only 
for  8  lakes  and  reservoirs;  contents  only  for  17 
lakes  and  reservoirs;  water  quality  for  21  gaging 
stations  and  37  wells;  and  water  levels  for  433 
observation  wells.  Additional  water  data  were  col- 
lected at  various  sites,  not  involved  in  the  system- 
atic data-collection  program,  and  are  published  as 
miscellaneous  measurements.  These  data  represent 
that  part  of  the  National  Water  Data  System  oper- 
ated by  the  U.S.  Geological  Survey  and  cooperat- 
ing State  and  Federal  agencies  in  Idaho,  adjacent 
States,  and  Canada.  (USGS) 
W86-03181 


WATER  RESOURCES  DATA  IOWA  WATER 
YEAR  1983, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
sources Div. 

I.  L.  Burmeister,  V.  L.  Spiers,  P.  J.  Soenksen,  and 
W.  J.  Matthes. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-126019, 
Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  IA-83-1,  1984.  292  p,  12 
fig,  2  tab.  Prepared  in  cooperation  with  the  State 
of  Iowa  and  with  other  agencies. 

Descriptors:  'Iowa,  'Hydrologic  data,  'Surface 
water,  'Groundwater,  'Water  quality,  Flow  rates, 
Streamflow,  Gaging  stations,  Lakes,  Reservoirs, 
Chemical  analyses,  Sediments,  Water  temperature, 
Sampling  sites,  Water  levels,  Water  analyses, 
'Data  collections,  Water  wells. 

Water-resources  data  for  the  1983  water  year  for 
Iowa  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels  in 
wells.  This  report  contains  discharge  records  for 
116  gaging  stations;  stage  and  contents  for  7  lakes 
and  reservoirs;  water  quality  for  17  gaging  stations; 
and  water  levels  for  90  observation  wells.  Also 
included  are  125  crest-stage  partial-record  stations. 
Additional  water  data  were  collected  at  various 
sites,  not  part  of  the  systematic  data-collection 
program,  and  are  published  as  miscellaneous  meas- 
urements and  analyses.  The  data  represent  that 
part  of  the  National  Water  Data  System  operated 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Iowa.  (USGS) 
W86-03182 


WATER  RESOURCES  DATA  KANSAS  WATER 
YEAR  1983, 


RESOURCES  DATA— Field  7 


Evaluation,  Processing  and  Publication — Group  7C 


reological   Survey,   Lawrence,    KS.   Water   Re- 

)urces  Div. 

:.  O.  Geiger,  D.  L.  Lacock,  L.  R.  Shelton,  M.  L. 

enny,  and  C.  E.  Merry. 

vailable  from  the  National  Technical  Information 

ervice,  Springfield,  VA  22161  as  PB85-167740/ 

,S  Price  codes:  A21  in  paper  copy,  A01  in  micro- 

che.  USGS  Water-Data  Report  KS-83-1,   1984. 

83  p,  8  fig,  6  tab.  Prepared  in  cooperation  with 

le  State  of  Kansas  and  with  other  agencies. 

)escriptors:  'Kansas,  Sampling  sites,  *Hydrologic 
ata,  *Surface  water,  'Groundwater,  Water  qual- 
y,  Flow  rates,  Gaging  stations,  Lakes,  Reservoirs, 
ftemical  analysis,  Sediments,  Water  temperature, 
Vater  level,  Water  analysis,  'Data  collections. 

Vater-resources  data  for  the  1983  water  year  con- 
ist  of  records  of  stage,  discharge,  and  water  qual- 
7  of  streams;  stage,  contents,  and  water  quality  of 
ikes  and  reservoirs;  and  water  levels  and  water 
[uality  in  wells.  This  report  contains  discharge 
ecords  for  141  gaging  stations;  stage  and  contents 
or  24  lakes  and  reservoirs;  water  quality  for  52 
;aging  stations;  and  water  levels  for  471  observa- 
ion  wells  and  water  quality  for  212  wells.  Also 
ncluded  are  data  for  91  crest-stage  partial-record 
tations.  All  data  in  this  report  represent  that  part 
if  the  National  Water  Data  System  operated  by 
he  U.S.  Geological  Survey  and  cooperating  State 
ind  Federal  agencies  in  Kansas.  (USGS) 
V86-03183 


-VATER  RESOURCES  DATA,  GEORGIA 
,VATER  YEAR  1983, 

jeological   Survey,   Doraville,   GA.   Water   Re- 

ources  Div. 

N.  R.  Stokes,  T.  W.  Hale,  J.  L.  Pearman,  and  G. 

*..  Buell. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85- 168748/ 

\S,  Price  codes:  A16  in  paper  copy,  A01  in  micro- 

iche.  USGS  Water-Data  Report  GA-83-1,  1984. 

165  p,  7  fig,  1  tab.  Prepared  in  cooperation  with 

he  State  of  Georgia  and  with  other  Federal  agen- 

;ies. 

Descriptors:  'Georgia,  Hydrologic  data,  'Surface 
water,  'Water  quality,  'Groundwater,  Flow  rate, 
jaging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
yses, Wells,  Sediments,  Water  temperatures,  Sam- 
pling sites,  Water  levels,  Water  analyses,  'Data 
xiUections. 

Water-resources  data  for  the  1983  water  year  for 
Georgia  consist  of  records  of  state,  discharge,  and 
water  quality  of  streams;  stage  and  contents  of 
lakes  and  reservoirs;  and  ground-water  levels.  This 
report  contains  discharge  records  of  104  gaging 
stations;  stage  for  11  gaging  stations;  stage  and 
contents  for  17  lakes  and  reservoirs;  water  quality 
for  14  continuous  stations,  107  periodic  stations 
and  miscellaneous  sites;  peak  stage  and  discharge 
only  for  122  crest-stage  partial-record  stations  and 
4  miscellaneous  sites;  and  water  levels  of  28  obser- 
vation wells.  These  data  represent  that  part  of  the 
National  Water  Data  System  collected  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Georgia.  (USGS) 
W86-03184 


WATER  RESOURCES  DATA,  NEW  JERSEY 
WATER  YEAR  1983,  VOLUME  1:  ATLANTIC 
SLOPE  BASINS,  HUDSON  RIVER  TO  CAPE 
MAY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

W.  R.  Bauersfeld,  E.  W.  Moshinsky,  E.  A.  Pustay, 

and  F.  L.  Schaefer. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-127330, 

Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 

USGS  Water-Data  Report  NJ-83-1,  1984.  320  p,  7 

fig,  3  tab.  Prepared  in  cooperation  with  the  New 

Jersey  Department  of  Environmental  Protection 

and  with  other  agencies. 

Descriptors:  'New  Jersey,  'Hydrologic  data, 
•Surface  water,  'Groundwater,  'Water  quality, 
Flow  rate,  Gaging  stations,  Lakes,  Reservoirs, 
Chemical    analyses,    Sediments,    Water    tempera- 


tures, Sampling  sites,  Water  levels,  Water  analyses, 
'Data  collections. 

Water-resources  data  for  the  1983  water  year  for 
New  Jersey  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  ground  water.  This 
volume  of  the  report  contains  discharge  records 
for  80  gaging  stations;  tide  summaries  for  1  station; 
stage  and  contents  for  15  lakes  and  reservoirs; 
water  quality  for  68  surface-water  sites  and  82 
wells;  and  water  levels  for  50  observation  wells. 
Also  included  are  data  for  41  crest-stage  partial- 
record  stations,  17  tidal  crest-stage  gages,  and  47 
low-flow  partial-record  stations.  Additional  water 
data  were  collected  at  various  sites,  not  part  of  the 
systematic  data-collection  program,  and  are  pub- 
lished as  miscellaneous  measurements.  These  data 
represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies  in 
New  Jersey.  (USGS) 
W86-03185 


WATER  RESOURCES  DATA,  NEW  YORK 
WATER  YEAR  1983,  VOLUME  1:  EASTERN 
NEW  YORK  EXCLUDING  LONG  ISLAND, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

R.  Lumia,  P.  M.  Burke,  R.  J.  Archer,  and  F.  N. 

Dalton. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-127975, 

Price  codes:  All  in  paper  copy,  A01  in  microfiche. 

USGS  Water-Data  Report  NY-83-1,  1984.  240  p,  5 

fig,  1  tab.  Prepared  in  cooperation  with  the  State 

of  New  York  and  with  other  agencies. 

Descriptors:  'New  York,  'Hydrologic  data,  'Sur- 
face waters,  'Groundwater,  'Water  quality, 
Streamflow,  Flow  rates,  Gaging  stations,  Lakes, 
Reservoirs,  Chemical  analyses,  Sediments,  Water 
analyses,  Water  temperature,  Water  levels,  Water 
wells,  'Data  collections,  Sites. 

Water-resources  data  for  the  1983  water  year  for 
New  York  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  of  ground-water  wells.  This  volume  contains 
records  for  water  discharge  at  96  gaging  stations; 
stage  only  at  5  gaging  stations;  and  stage  and 
contents  at  4  gaging  stations,  and  19  other  lakes 
and  levels  at  24  observation  wells.  Locations  of 
these  sites  are  shown  on  figures  4A  and  4B.  Also 
included  are  data  for  52  crest-stage  partial-record 
stations.  Additional  water  data  were  collected  at 
various  sites  not  involved  in  the  systematic  data- 
collection  program  and  are  published  as  miscella- 
neous measurements  and  analyses.  These  data,  to- 
gether with  the  data  in  Volumes  2  and  3,  represent 
that  part  of  the  National  Water  Data  System  oper- 
ated by  the  U.S.  Geological  Survey  and  cooperat- 
ing State,  local,  and  Federal  agencies  in  New 
York.  (USGS) 
W86-03186 


WATER  RESOURCES  DATA,  ARKANSAS 
WATER  YEAR  1983, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

T.  E.  Lamb,  J.  E.  Porter,  B.  F.  Lambert,  and  J. 
Edds. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-168722/ 
AS,  Price  codes:  A24  in  paper  copy,  A01  in  micro- 
fiche. USGS  Water-Data  Report  AR-83-1,  1984. 
561  p,  5  fig,  3  tab.  Prepared  in  cooperation  with 
the  State  of  Arkansas  and  with  other  agencies. 

Descriptors:  'Arkansas,  'Hydrologic  data,  'Sur- 
face water,  'Groundwater,  'Water  quality,  Flow 
rate,  Gaging  stations,  Lakes,  Chemical  analyses, 
Sediments,  Water  temperatures,  Sampling  sites, 
Water  levels,  Water  analyses,  'Data  collections. 

Water-resources  data  for  the  1983  water  year  for 
Arkansas  consist  of  records  of  gage  height,  dis- 
charge, and  water  quality  of  streams;  elevation, 
contents,  and  water  quality  of  lakes;  water  levels 


and  water  quality  of  observation  wells.  This  report 
contains  discharge  records  for  53  gaging  stations; 
water  quality  for  148  stations,  49  partial-record 
stations,  25  observation  wells;  and  water  levels  for 
97  observation  wells.  Also  included  are  data  for 
100  crest-stage  partial-record  stations.  Additional 
water  data  were  collected  at  various  sites,  not  part 
of  the  systematic  data-collection  program,  and  are 
published  as  miscellaneous  measurements.  These 
data  represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies  in  Ar- 
kansas. (USGS) 
W86-03187 


WATER  RESOURCES  DATA,  OREGON, 
WATER  YEAR  1983,  VOLUME  2:  WESTERN 
OREGON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

L.  L.  Hubbard,  T.  D.  Parks,  D.  L.  Weiss,  and  L. 
E.  Hubbard. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-168714/ 
AS,  Price  codes:  A18  in  paper  copy,  A01  in  micro- 
fiche. USGS  Water-Data  Report  OR-83-2,  1984. 
412  p,  4  fig,  1  tab.  Prepared  in  cooperation  with 
the  State  of  Oregon  and  with  other  agencies. 

Descriptors:  'Oregon,  'Hydrologic  data,  'Surface 
water,  'Groundwater,  'Water  quality,  Flow  rate, 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
yses, Sediment,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  the  1983  water  year  for 
Oregon  consist  of  records  of  stage,  discharge,  annd 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels 
and  water  quality  in  wells  and  springs.  This  report, 
in  two  volumes,  contains  discharge  records  for  254 
gaging  stations;  stage  only  records  for  6  gaging 
stations;  stage  and  contents  for  27  lakes  and  reser- 
voirs; water  quality  for  81  stations,  water  levels  for 
56  observation  wells;  and  water  quality  for  1  pre- 
cipitation station.  Also  included  are  33  crest-stage, 
partial-record  stations.  Additional  water  data  were 
collected  at  various  sites,  not  part  of  the  systematic 
data-collection  program,  and  are  published  as  mis- 
cellaneous measurements.  These  data  represent 
that  part  of  the  National  Water  Data  System  oper- 
ated by  the  U.S.  Geological  Survey  and  cooperat- 
ing State  and  Federal  agencies  in  Oregon.  (USGS) 
W86-03188 


WATER  RESOURCES  DATA,  INDIANA 
WATER  YEAR  1983, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

R.  L.  Miller,  R.  E.  Hoggatt,  and  G.  E.  Nell. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-127355, 
Price  codes:  A 13  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  IN-82-1,  1984.  292  p,  6 
fig,  3  tab.  Prepared  in  cooperation  with  the  State 
of  Indiana  and  with  other  agencies. 

Descriptors:  'Indiana,  'Hydrologic  data,  'Surface 
water,  'Groundwater,  'Water  quality,  Flow  rates, 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
yses, Sediments,  Water  temperature,  Water  levels, 
Water  analyses,  'Data  collections,  Sampling  sites. 

Water-resources  data  for  the  1983  water  year  for 
Indiana  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage  and  contents  of 
lakes  and  reservoirs;  and  water  levels  in  wells.  This 
report  contains  discharge  records  for  174  gaging 
stations,  stage  and  contents  for  9  lakes  and  reser- 
voirs, releases  from  7  flood  control  reservoirs, 
water  quality  for  5  gaging  stations,  and  water 
levels  for  84  observation  wells.  Also  included  are 
23  crest-stage  partial-record  stations.  Additional 
water  data  were  collected  at  various  sites,  not  part 
of  the  systematic  data-collection  program,  and  are 
published  as  miscellaneous  measurements.  These 
data  represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
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and  cooperating  State  and  Federal  agencies  in  In- 
diana. (USGS) 
W86-03189 


WATER  RESOURCES  DATA,  NEW  HAMP- 
SHIRE AND  VERMONT  WATER  YEAR  1983, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

F.  E.  Blackey,  J.  E.  Cotton,  and  K.  W.  Toppin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-2 10938, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  NH-VT-83-1,  1984.  145 
p,  3  fig,  1  tab.  Prepared  in  cooperation  with  the 
States  of  New  Hampshire  and  Vermont  and  with 
other  agencies. 

Descriptors:  'New  Hampshire,  'Vermont,  *Hy- 
drologic  data,  'Surface  water,  'Groundwater, 
•Water  quality,  Flow  rate,  Gaging  stations,  Lakes, 
Reservoirs,  Chemical  analyses,  Sediments,  Water 
temperatures,  Sampling  sites,  Water  levels,  Water 
analyses,  'Data  collections. 

Water-resources  data  for  the  1983  water  year  for 
New  Hampshire  and  Vermont  consist  of  records  of 
stage,  discharge,  and  water  quality  of  streams; 
stage  and  contents  of  lakes  and  reservoirs;  and 
ground-water  levels.  This  report  contains  dis- 
charge records  for  78  gaging  stations,  stage 
records  for  4  lakes,  monthend  contents  for  25  lakes 
and  reservoirs,  water-quality  data  for  3  gaging 
stations,  and  water  levels  for  30  observation  wells. 
Also  included  are  data  for  4  crest-stage  partial- 
record  stations.  Additional  water  data  were  col- 
lected at  various  sites,  not  part  of  the  systematic 
data-collection  program,  and  are  published  as  mis- 
cellaneous measurements.  Locations  of  gaging  sta- 
tions, partial-record  stations  (not  included  above) 
in  bordering  States  and  Province  of  Quebec  are 
also  included  in  this  report.  These  data  represent 
that  portion  of  the  National  Water  Data  System 
operated  by  the  U.S.  Geological  Survey  and  by  the 
cooperating  State  and  Federal  agencies  in  New 
Hampshire  and  Vermont.  (USGS) 
W86-03190 


WATER  RESOURCES  DATA,  SOUTH  CAROLI- 
NA WATER  YEAR  1983, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

C.  S.  Bennett,  R.  D.  Hayes,  J.  W.  Gissendanner, 
and  H.  E.  Herlong. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-210573, 
Price  codes:  A15  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  SC-83-1,  1984.  342  p,  5 
fig.  Prepared  in  cooperation  with  the  State  of 
South  Carolina  and  with  other  agencies. 

Descriptors:  'South  Carolina,  'Hydrologic  data, 
'Surface  water,  'Groundwater,  'Water  quality, 
Flow  rate,  Gaging  stations,  Lakes,  Reservoirs, 
Chemical  analyses,  Sediments,  Water  tempera- 
tures, Sampling  sites,  Water  levels,  Water  analyses, 
'Data  collections. 

Water-resources  data  for  the  1983  water  year  for 
South  Carolina  consist  of  records  of  stage,  dis- 
charge, and  water  quality  of  streams;  stage,  con- 
tents, and  water  quality  of  lakes  and  reservoirs;  and 
water  levels  and  water  quality  of  ground-water 
wells.  This  volume  contains  records  for  water  dis- 
charge at  77  gaging  stations,  stage  only  at  5  gaging 
stations,  stage  and  contents  at  11  lakes  and  reser- 
voirs, water  quality  at  39  gaging  stations,  and 
water  levels  at  67  observation  wells.  Also  included 
are  data  for  40  crest-stage  partial-record  stations. 
Locations  of  these  sites  are  shown  on  figures  3,  4, 
and  5.  Additional  water  data  were  collected  at 
various  sites  not  invloved  in  the  systematic  data- 
collection  program.  These  data  represent  that  part 
of  the  National  Water  Data  System  collected  by 
the  U.S.  Geological  Survey  and  cooperating  State 
and  federal  agencies  in  South  Carolina.  (USGS) 
W86-03191 


WATER  RESOURCES  DATA,  CALIFORNIA 
WATER  YEAR  1982,  VOLUME  4.  NORTHERN 
CALIFORNIA    VALLEY    BASINS    AND    THE 


GREAT  BASIN  FROM  HONEY  LAKE  BASIN 
TO  OREGON  STATE  LINE, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

R.  P.  Fogelman,  J.  R.  Mullen,  W.  F.  Shelton,  and 
R.  G.  Simpson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB84-225127, 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  CA-82-4,  1984.  319  p, 
12  fig.  Prepared  in  cooperation  with  the  California 
Department  of  Water  Resources  and  with  other 
agencies. 

Descriptors:  'California,  'Hydrologic  data,  'Sur- 
face water,  'Water  quality,  'Groundwater,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses,  Sediment,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  the  1982  water  year  for 
California  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage  and  contents  in 
lakes  and  reservoirs;  and  water  levels  and  water 
quality  in  wells.  Volume  4  contains  discharge 
records  for  163  gaging  stations;  stage  and  contents 
for  27  lakes  and  reservoirs;  precipitation  data  for  2 
stations;  water  quality  for  7  stations;  and  water 
levels  for  54  observation  wells.  Also  included  are  4 
crest-stage  partial-record  stations  and  4  low-flow 
partial-record  stations.  Additional  water  data  are 
collected  at  various  sites,  not  part  of  the  systematic 
data  collection  program,  and  are  published  as  spe- 
cial investigations.  These  data  represent  that  part 
of  the  National  Water  Data  System  operated  by 
the  U.S.  Geological  Survey  and  cooperating  State 
and  Federal  agencies  in  California.  (USGS) 
W86-03192 


WATER  RESOURCES  DATA,  CALIFORNIA, 
WATER  YEAR  1982,  VOLUME  3.  SOUTHERN 
CENTRAL  VALLEY  BASINS  AND  THE  GREAT 
BASIN  FROM  WALKER  RIVER  TO  TRUCKEE 
RTVER, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

R.  P.  Fogleman,  T.  C.  Hunter,  J.  R.  Mullen,  and 
R.  G.  Simpson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB84-223726, 
Price  codes:  A17  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  CA-82-3,  1984,  379  p, 
12  fig.  Prepared  in  cooperation  with  the  California 
Department  of  Water  Resources  and  with  other 
agencies. 

Descriptors:  'California,  'Hydrologic  data,  'Sur- 
face water,  'Water  quality,  'Groundwater,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses,  Sediment,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  the  1982  water  year  for 
California  consist  of  records  of  stage,  discharge, 
gage-height,  and  water  quality  of  streams;  stage, 
contents,  and  water  quality  of  lakes  and  reservoirs; 
and  water  levels  of  wells.  Volume  3  contains  dis- 
charge records  for  157  gaging  stations;  stage  and 
contents  for  39  lakes  and  reservoirs;  gage  height 
records  for  two  lakes;  water  quality  for  1 1  stations; 
and  water  levels  for  54  observation  wells.  Also 
included  are  11  crest-stage  partial-record  stations 
and  one  water-quality  partial-record  station.  These 
data  represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies  in 
California.  (USGS) 
W86-03193 


WATER  RESOURCES  DATA,  CALIFORNIA 
WATER  YEAR  1982,  VOLUME  2.  PACIFIC 
SLOPE  BASINS  FROM  ARROYO  GRANDE  TO 
OREGON  STATE  LINE  EXCEPT  CENTRAL 
VALLEY, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

K.  L.  Markham,  V.  Piro,  W.  F.  Shelton,  and  M. 
W.  Weston. 
Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161  as  PB84-2247I 
Price  codes:  A18  in  paper  copy,  A01  in  microficl 
USGS  Water-Data  Report  CA-82-2,  1984,  407  p 
fig.  Prepared  in  cooperation  with  California  L 
partment  of  Water  Resources  and  with  other  ag< 
cies. 

Descriptors:  'California,  'Hydrologic  data,  'Si 
face  water,  'Water  quality,  'Groundwater,  Fk 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemit 
analyses,  Sediment,  Water  temperatures,  Sampli 
sites,  Water  levels,  Water  analyses,  'Data  coll< 
tions. 

Water-resources  data  for  the  1982  water  year  1 
California  consist  of  records  of  stage,  dischar) 
and  water  quality  of  streams;  stage  and  contents 
lakes  and  reservoirs;  and  water  levels  and  wal 
quality  in  wells.  Volume  2  contains  dischar 
records  for  153  gaging  stations;  stage  and  contei 
for  12  lakes  and  reservoirs;  water  quality  for 
stations;  water  levels  for  73  observation  wells.  Al 
included  are  1  low-flow  partial-record  station  a 
13  water-quality  partial-record  stations.  These  di 
represent  that  part  of  the  National  Water  Di 
System  operated  by  the  U.S.  Geological  Surv 
and  cooperating  State  and  Federal  agencies 
California.  (USGS) 
W86-03194 


WATER    RESOURCES    DATA,    CALIFORN1 

WATER  YEAR  1982,  VOLUME  1.  SOUTHEF 

GREAT  BASIN  FROM  MEXICAN  BORDER  1 

MONO  LAKE  BASIN,  AND  PACIFIC  SLOI 

BASINS  FROM  TIJUANA  RTVER  TO  SAN] 

MARIA  RTVER, 

Geological  Survey,  Sacramento,  CA.  Water  B 

sources  Div. 

J.  C.  Bowers,  M.  T.  Butcher,  C.  E.  Lamb,  J.  A. 

Singer,  and  G.  B.  Smith. 

Available  from  the  National  Technical  Informatii 

Service,  Springfield,  VA  22161  as  PB84-2208') 

Price  codes:  A 16  in  paper  copy,  A01  in  microficl 

USGS  Water-Data  Report  CA-82-1,  1984.  363  p, 

fig.  Prepared  in  cooperation  with  the  Califon 

Department  of  Water  Resources  and  with  otli 

agencies. 

Descriptors:  'California,  'Hydrologic  data,  'Si 
face  water,  'Water  quality,  'Groundwater,  Flo 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemic 
analyses,  Sediment,  Water  temperatures,  Sampli 
sites,  Water  levels,  Water  analyses,  'Data  collt 
tions. 

Water-resources  data  for  the  1982  water  year  f 
California  consist  of  records  of  stage,  discharf 
and  water  quality  of  streams;  stage  and  contents 
lakes  and  reservoirs;  and  water  levels  and  wat 
quality  in  wells.  Volume  1  contains  dischar] 
records  for  160  gaging  stations;  stage  and  contei 
for  19  lakes  and  reservoirs;  water  quality  for  ! 
streams  and  20  wells;  water  levels  for  174  observ 
tion  wells.  Also  included  are  10  crest-stage  parti 
record  stations.  These  data  represent  that  part 
the  National  Water  Data  System  operated  by  tl 
U.S.  Geological  Survey  and  cooperating  State  ai 
Federal  agencies  in  California.  (USGS) 
W86-03195 


WATER  RESOURCES  DATA,  ILLINO; 
WATER  YEAR  1983,  VOLUME  2:  ELLINO! 
RTVER  BASIN, 

Geological  Survey,  Urbana,  IL.  Water  Resourc 

Div. 

K.  K.  Fitzgerald,  P.  D.  Hayes,  T.  E.  Richards,  an 

R.  L.  Stahl. 

Available  from  the  National  Technical  Informant 

Service,  Springfield,  VA  22161  as  PB85- 12736 

Price  codes:  A17  in  paper  copy,  A01  in  microfich 

USGS  Water-Data  Report  IL-83-2,  1984.  385  p, 

fig.   Prepared   in  cooperation   with  the  State 

Illinois  and  with  other  agencies. 

Descriptors:  'Illinois,  'Hydrologic  data,  'Suifai 
water,  'Groundwater,  'Water  quality.  Flow  rat 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  am 
yses,  Sediments,  Water  temperatures,  Samplii 
sites,  Water  levels,  Water  analyses,  'Data  colle 
tions. 
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fater-resources  data  for  the  1983  water  year  for 
linois  consist  of  records  of  stage,  discharge,  and 
ater  quality  of  streams;  stage  and  contents  of 
kes  and  reservoirs;  and  water  levels  of  ground- 
ater  wells.  This  volume  contains  records  for 
ater  discharge  at  75  gaging  stations;  stage  only  at 
gaging  stations;  stage  only  at  3  lake  stations, 
■ater  quality  at  95  gaging  stations;  and  water 
vels  at  3  observation  wells.  Also  included  are 
ata  for  15  crest-stage  partial-record  stations.  Ad- 
itional  water  data  were  collected  at  various  sites 
ot  involved  in  the  systematic  data-collection  pro- 
ram  and  are  published  as  miscellaneous  measure- 
lents  and  analyses.  These  data  together  with  the 
ata  in  Volume  1  represent  that  part  of  the  Nation- 
I  Water  Data  System  operated  by  the  U.S.  Geo- 
>gical  Survey  and  cooperating  State,  local,  and 
ederal  agencies  in  Illinois.  (USGS) 
/86-03196 

yATER  RESOURCES  DATA,  ILLINOIS 
VATER  YEAR  1983,  VOLUME  1:  DLLINOIS 
XCEPT  HXINOIS  RTVER  BASIN, 

jeological  Survey,  Urbana,  IL.  Water  Resources 

)iv. 

I  L.  Stahl,  K.  K.  Fitzgerald,  T.  E.  Richards,  and 

'.  D.  Hayes. 

available  from  the  National  Technical  Information 

tervice,  Springfield,  VA  22161  as  PB85-125755, 

•rice  codes:  A20  in  paper  copy,  A01  in  microfiche. 

JSGS  Water-Data  Report  II-83-1,  1984,  452  p,  4 

ig.  Prepared  in  cooperation  with  the  State  of 

llinois  and  with  other  agencies. 

)escriptors:  'Illinois,  *Hydrologic  data,  *Surface 
vater,  *Groundwater,  *Water  quality,  Flow  rate, 
jaguig  stations,  Lakes,  Reservoirs,  Chemical  anal- 
'ses,  Sediments,  Water  temperatures,  Sampling 
ites,  Water  levels,  Water  analyses,  *Data  collec- 


Vater-resources  data  for  the  1983  water  year  for 
llinois  consist  of  records  of  stage,  discharge,  and 
vater  quality  of  streams;  stage  and  contents  of 
akes  and  reservoirs;  and  water  levels  of  ground- 
vater  wells.  This  volume  contains  records  for 
vater  discharge  at  76  gaging  stations;  stage  at  15 
:aging  stations;  stage  and  contents  at  3  lakes  and 
eservoirs;  and  water  quality  at  1 15  gaging  stations. 
Uso  included  are  data  for  13  crest-stage  partial- 
ecord  stations.  Additional  water  data  were  col- 
ected  at  various  sites  not  involved  in  the  systemat- 
c  data-collection  program  and  are  published  as 
niscellaneous  measurements  and  analyses.  These 
lata  together  with  the  data  in  Volume  2  represent 
hat  part  of  the  National  Water  Data  System  oper- 
ited  by  the  U.S.  Geological  Survey  and  cooperat- 
ng  State,  local,  and  Federal  agencies  in  Illinois. 
USGS) 
#86-03197 


iVATER  RESOURCES  DATA,  NORTH 
DAKOTA  WATER  YEAR  1983, 

jeological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

d.  E.  Harkness,  and  N.  D.  Haffield. 
\vailable  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-236305, 
Price  codes:  A17  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  ND-83-1,  1984,  382  p, 
18  fig,  2  tab.  Prepared  in  cooperation  with  the 
State  of  North  Dakota  and  with  other  agencies. 

Descriptors:  *North  Dakota,  'Hydrologic  data, 
•Surface  water,  'Groundwater,  *Water  quality, 
Flow  rate,  Gaging  stations,  Lakes,  Reservoirs, 
Chemical  analyses,  Sediments,  Water  tempera- 
hires,  Sampling  sites,  Water  levels,  Water  analyses, 
•Data  collections. 

Water-resources  data  for  the  1983  water  year  for 
North  Dakota  consist  of  records  of  stage,  dis- 
charge, and  water  quality  of  streams;  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  ground  water.  This 
report  contains  discharge  records  for  112  gaging 
stations;  stage  only  records  for  17  gaging  stations; 
stage  and  contents  for  10  lakes  and  reservoirs; 
water  quality  for  109  gaging  stations;  5  lakes,  29 
wells,  and  water  levels  for  31  observation  wells. 
Additional  water  data  were  collected  at  various 


sites,  not  involved  in  the  systematic  data-collection 
program,  and  are  published  as  miscellaneous  meas- 
urements. These  data  represent  that  part  of  the 
National  Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  North  Dakota.  (USGS) 
W86-03198 


WATER  RESOURCES  DATA,  NEVADA  WATER 
YEAR  1983, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

H.  R.  Frisbie,  R.  J.  LaCamera,  M.  M.  Riek,  and  D. 
B.  Wood. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-210953, 
Price  codes:  A15  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  NV-83-1,  1984,  328  p,  6 
fig.  Prepared  in  cooperation  with  several  Federal, 
State,  and  local  agencies. 

Descriptors:  *Nevada,  *Hydrologic  data,  *Surface 
water,  *Groundwater,  *Water  quality,  Flow  rate, 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
yses, Sediments,  Water  temperatures,  Sampling 
siites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  published  herein  for  the  1983 
water  year  comprise  the  following  records:  water 
discharge  for  109  gaging  stations  on  streams, 
canals,  and  drains;  discharge  data  for  35  peak-flow 
stations  and  5  low-flow  stations  on  streams;  stage 
and  contents  for  21  lakes  and  reservoirs;  water 
levels  for  316  observation  wells;  water-quality  data 
for  85  stream,  canal,  and  drain  sites,  12  lake  and 
reservoir  sites,  and  3  wells.  Additional  water  data, 
collected  at  various  sites  that  are  not  part  of  the 
systematic  data-collection  program,  are  published 
as  miscellaneous  measurements.  These  data  repre- 
sent that  part  of  the  National  Water  Data  System 
operated  by  the  U.S.  Geological  Survey  and  coop- 
erating State  and  Federal  agencies  in  Nevada. 
(USGS) 
W86-03199 


WATER  RESOURCES  DATA,  OREGON 
WATER  YEAR  1983,  VOLUME  1:  EASTERN 
OREGON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

L.  L.  Hubbard,  T.  D.  Parks,  and  D.  L.  Weiss. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85- 168706, 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  OR-83-1,  1984.  202  p,  4 
fig,  1  tab.  Prepared  in  cooperation  with  the  State 
of  Oregon  and  with  other  agencies. 

Descriptors:  'Oregon,  'Hydrologic  data,  'Surface 
water,  'Groundwater,  'Water  quality,  Flow  rate, 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
yses, Sediment,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  the  1983  water  year  for 
Oregon  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels 
and  water  quality  in  wells  and  springs.  This  report, 
in  two  volumes,  contains  discharge  records  for  254 
gaging  stations;  stage  only  records  for  6  gaging 
stations;  stage  and  contents  for  27  lakes  and  reser- 
voirs; and  water  levels  and  water  quality  in  wells 
and  springs.  This  report,  in  two  volumes,  contains 
discharge  records  for  254  gaging  stations;  stage 
only  records  for  6  gaging  stations;  stage  and  con- 
tents for  27  lakes  and  reservoirs;  water  quality  for 
81  stations,  water  levels  for  56  observation  wells; 
and  water  quality  for  1  precipitation  station.  Also 
included  are  33  crest-stage,  partial-record  stations. 
Additional  water  data  were  collected  at  various 
sites,  not  part  of  the  systematic  data-collection 
program,  and  are  published  as  miscellaneous  meas- 
urements. These  data  represent  that  part  of  the 
National  Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Oregon.  (USGS) 
W86-03200 


WATER  RESOURCES  DATA,  UTAH  WATER 
YEAR  1983, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

M.  D.  ReMillard,  G.  A.  Birdwell,  R.  B.  Garrett, 

and  G.  W.  Sandberg. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85- 128387, 

Price  codes:  A21  in  paper  copy,  A01  in  microfiche. 

USGS  Water-Data  Report  UT-83-1,  1984,  489  p, 

13  fig,  4  tab.  Prepared  in  cooperation  with  the 

State  of  Utah  and  with  other  agencies. 

Descriptors:  'Utah,  'Hydrologic  data,  'Surface 
water,  'Groundwater,  'Water  quality,  Flow  rate, 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
yses, Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  the  1983  water  year  for 
Utah  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage  and  contents  of 
lakes  and  reservoirs;  and  water  levels  and  water 
quality  of  ground  water.  This  report  contains  dis- 
charge records  for  228  gaging  stations;  stage  and 
contents  for  17  lakes  and  reservoirs;  water  quality 
for  48  hydrologic  stations  and  106  wells;  miscella- 
neous temperature  measurements  and  field  deter- 
minations for  155  stations;  and  water  levels  for  36 
observation  wells.  Additional  water  data  were  col- 
lected at  various  sites  not  involved  in  the  systemat- 
ic data-collection  program,  and  are  published  as 
miscellaneous  measurements.  These  data  represent 
that  part  of  the  National  Water  Data  System  col- 
lected by  the  U.S.  Geological  Survey  and  cooper- 
ating State  and  Federal  agencies  in  Utah.  (USGS) 
W86-03201 


WATER  RESOURCES  DATA,  FLORIDA 
WATER  YEAR  1981,  VOLUME  4,  NORTHWEST 
FLORIDA. 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB84-162569, 
Price  codes:  A99  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  FL-81-4,  1981,  652  p, 
46  fig,  1  tab.  Prepared  in  cooperation  with  the 
State  of  Florida  and  with  other  agencies. 

Descriptors:  'Florida,  'Hydrologic  data,  'Surface 
water,  'Groundwater,  'Water  quality,  Flow  rate, 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
yses, Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  Elevations, 
Water  wells,  'Data  collections. 

Water-resources  data  for  the  1981  water  year  in 
Florida  consist  of  continuous  or  daily  discharge  for 
279  streams,  periodic  discharge  for  52  streams, 
continuous  or  daily  stage  for  64  streams,  periodic 
stage  for  82  streams,  peak  discharge  for  78  streams 
and  peak  stage  for  55  streams;  continuous  or  daily 
elevations  for  77  lakes,  periodic  elevations  for  144 
lakes;  continuous  groundwater  levels  for  488  wells, 
periodic  ground-water  levels  for  575  wells,  and 
miscellaneous  water-level  measurements  for  2,317 
wells;  quality  of  water  data  for  444  surface-water 
sites  and  613  wells.  The  data  for  northwest  Florida 
include  continuous  or  daily  discharge  for  64 
streams,  periodic  discharge  for  19  streams,  peak 
discharge  for  41  streams,  and  continuous  or  daily 
stage  for  8  streams;  continuous  elevations  for  4 
lakes  and  periodic  elevations  for  26  lakes;  continu- 
ous ground-water  levels  for  38  wells,  periodic 
ground- water  levels  for  154  wells,  and  miscellane- 
ous water-level  measurements  for  264  wells;  qual- 
ity of  water  for  36  surface-water  sites  and  for  113 
wells.  (USGS) 
W86-03202 


WATER  RESOURCES  DATA,  WEST  VIRGINIA 
WATER  YEAR  1981,  APPENDIX  -  COAL 
AREAS  AND  SPECIAL  PROJECTS, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB84-124726, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
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USGS  Water-Data  Report  WV-81-4,  1982.  192  p, 
11  fig,  12  tab.  Prepared  in  cooperation  with  the 
State  of  West  Virginia  and  with  other  agencies. 

Descriptors:  'West  Virginia,  Hydrologic  data.  Sur- 
face water,  Ground  water,  Water  quality,  Flow 
rate.  Chemical  analyses,  Sediments,  Water  temper- 
ature, Water  levels,  Water  analyses,  Sampling  sites, 
•Data  collections. 

The  first  section  of  this  report  contains  data  col- 
lected during  the  1981  water  year  for  the  West 
Virginia  Coal  Hydrology  monitoring  project. 
Records  consist  of  discharge  and  water-quality 
data  collected  at  246  sites  in  July,  at  29  sites  in 
August,  and  sediment  data  for  23S  sites  collected  in 
July.  The  second  section  of  this  report  contains 
data  collected  during  the  period  January  1978  to 
December  1981  for  the  water  resources  study  of 
the  Tug  Fork  and  Twelvepole  Creek  basins. 
Records  consist  of  physical  data  for  347  wells, 
water  level  data  for  two  wells,  quality  analyses  of 
water  from  328  wells,  and  discharge,  chemical  and 
biological  data  for  91  sites  sampled  several  times. 
(USGS) 
W86-03203 


WATER     RESOURCES     DATA,     MARYLAND 
AND  DELAWARE  WATER  YEAR  1982, 
Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

R.  W.  James,  R.  H.  Simmons,  and  B.  F.  Strain. 
USGS   Water-Data   Report   MD-DE-82-1,    1983. 
382  p,  4  fig,  1  tab.  Prepared  in  cooperation  with 
the  States  of  Maryland  and  Delaware  and  with 
other  agencies. 

Descriptors:  'Maryland,  'Delaware,  'District  of 
Columbia,  'Hydrologic  data,  'Surface  water, 
•Groundwater,  'Water  quality,  Flow  rate,  Gaging 
stations,  Lakes,  Reservoirs,  Chemical  analyses, 
Sediments,  Water  temperatures,  Sampling  sites, 
Water  levels,  Water  analyses,  'Data  collections. 

Water-resources  data  for  the  1982  water  year  for 
Maryland  and  Delaware  consist  of  records  of 
stage,  discharge,  and  water  quality  of  streams; 
stage  and  contents  of  lakes  and  reservoirs;  and 
water  levels  and  water  quality  of  ground-water 
wells.  This  volume  contains  records  for  water  dis- 
charge at  108  gaging  stations;  stage  and  contents  at 
1  reservoir;  water  quality  at  43  gaging  stations  and 
129  wells;  and  water  levels  at  27  observation  wells. 
Also  included  are  data  for  12  crest-stage,  59  low- 
flow,  and  4  tidal  crest-stage  partial-record  stations. 
Additional  water  data  were  collected  at  various 
sites  not  involved  in  the  systematic  data-collection 
program  and  are  published  as  miscellaneous  meas- 
urements. These  data  represent  that  part  of  the 
National  Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State,  local, 
and  Federal  agencies  in  Maryland  and  Delaware. 
(USGS) 
W86-03204 


WATER  RESOURCES  DATA,  MAINE  WATER 
YEAR  1982, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

R.  A.  Morrill,  C.  R.  Haskell,  G.  C.  Prescott,  and 
T.  J.  Maloney. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-227348, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  ME-82-1,  1983.  172  p,  3 
fig,  1  tab.  Prepared  in  cooperation  with  the  State 
of  Maine  and  with  other  agencies. 

Descriptors:  'Maine,  'Hydrologic  data,  'Surface 
water,  'Groundwater,  'Water  quality,  Flow  rate, 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
yses, Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  date  for  the  1982  water  year  for 
Maine  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage  and  contents  of 
lakes  and  reservoirs;  and  water  levels  and  water 
quality  of  wells.  This  report  contains  discharge 
records  for  70  gaging  stations;  stage  only  for   1 


gaging  station;  contents  for  17  lakes  and  reservoirs; 
water  quality  for  19  gaging  stations;  and  water 
levels  for  32  observation  wells.  Additional  water 
date  were  collected  at  various  sites,  not  part  of  the 
systematic  date-collection  program,  and  are  pub- 
lished as  miscellaneous  measurements.  These  date 
represent  that  part  of  the  National  Water  Date 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies. 
(USGS) 
W86-03205 


WATER  RESOURCES  DATA,  FLORIDA 
WATER  YEAR  1982,  VOLUME  3B:  SOUTH- 
WEST FLORIDA  GROUND  WATER, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

R.  T.  Mycyk,  L.  D.  Fayard,  W.  L.  Fletcher,  and  J. 

K.  Ogle. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB84-220862, 

Price  codes:  A20  in  paper  copy,  A01  in  microfiche. 

USGS  Water-Date  Report  FL-82-3B,  1983.  468  p, 

19  fig,   1  tab.  Prepared  in  cooperation  with  the 

State  of  Florida  and  with  other  agencies. 

Descriptors:  'Florida,  'Hydrologic  date,  'Surface 
water,  'Groundwater,  'Water  quality,  Flow  rate, 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
yses, Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  Elevations, 
Water  wells,  'Date  collections. 

Water-resources  date  for  the  1982  water  year  in 
Florida  consist  of  continuous  or  daily  discharge  for 
264  streams,  periodic  discharge  for  41  streams, 
miscellaneous  discharge  for  71  streams,  continuous 
or  daily  stage  for  102  streams,  periodic  stage  for  15 
streams,  peak  discharge  for  83  streams  and  peak 
stage  for  8  streams;  continuous  or  daily  elevations 
for  102  lakes,  periodic  elevations  for  111  lakes; 
continuous  ground-water  levels  for  420  wells,  peri- 
odic ground-water  levels  for  587  wells,  and  miscel- 
laneous water-level  measurements  for  2,794  wells; 
quality-of-water  date  for  327  surface-water  sites 
and  791  wells.  The  date  for  southwest  Florida 
include  continuous  or  daily  discharge  for  72 
streams,  periodic  discharge  for  28  streams,  miscel- 
laneous discharge  for  19  streams,  peak  discharge 
for  10  streams,  continuous  or  daily  stage  for  15 
streams  and  periodic  stage  for  7  streams;  continu- 
ous elevations  for  42  lakes  and  periodic  elevations 
for  68  lakes;  continuous  ground-water  levels  for 
229  wells,  periodic  ground-water  levels  for  238 
wells,  and  miscellaneous  water-level  measurements 
for  1,211  wells;  quality  of  water  for  132  surface- 
water  sites  and  for  228  wells.  These  date  represent 
the  National  Water  Date  System  records  collected 
by  the  U.S.  Geological  Survey  and  cooperating 
local,  State  and  Federal  agencies  in  Florida. 
(USGS) 
W86-03206 


WATER  RESOURCES  DATA  FLORIDA 
WATER  YEAR  1982,  VOLUME  1A:  NORTH- 
EAST FLORIDA  SURFACE  WATER, 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB84-162338, 
Price  codes:  A 13  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Date  Report  FL-82-1A,  1983.  287  p, 
18  fig,  1  tab.  Prepared  in  cooperation  with  the 
State  of  Florida  and  with  other  agencies. 

Descriptors:  'Florida,  'Hydrologic  date,  'Surface 
water,  'Ground  water,  'Water  quality,  Flow  rate. 
Gaging  stations.  Lakes,  Reservoirs,  Chemical  anal- 
yses, Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  Elevations, 
Water  wells,  'Date  collections. 

Water-resources  date  for  the  1982  water  year  in 
Florida  consists  of  continuous  or  daily  discharge 
for  264  streams,  periodic  discharge  for  41  streams, 
miscellaneous  discharge  for  7 1  streams,  continuous 
or  daily  stage  for  102  streams,  periodic  stage  for  15 
streams,  peak  discharge  for  83  streams  and  peak 
stage  for  8  streams;  continuous  or  daily  elevations 
for  102  lakes,  periodic  elevations  for  111  lakes; 
continuous  ground  water  levels  for  420  wells,  peri- 


odic ground  water  levels  for  587  wells,  and  mi 
laneous  water  level  measurements  for  2,794  v. 
quality  of  water  date  for  327  surface  water 
and  791  wells.  The  date  for  northeast  Flc 
includes  continuous  or  daily  discharge  for 
streams,  periodic  discharge  for  8  streams,  misc 
neous  discharge  for  21  streams,  peak  discharge 
29  streams,  low-flow  discharge  for  2  streams,  i 
tinuous  or  daily  stage  for  73  streams;  contim 
elevations  for  40  lakes  and  periodic  elevations 
15  lakes;  continuous  ground  water  levels  foi 
wells,  periodic  ground  water  levels  for  91  w 
and  miscellaneous  water  level  measurements 
779  wells;  quality  of  water  for  23  surface  w 
sites  and  for  173  wells.  (USGS) 
W86-03207 


WATER  RESOURCES  DATA  TEXAS,  WA1 
YEAR  1982,  VOLUME  3;  COLORADO  RTV 
LAVACA  RIVER,  GUADALUPE  RTV 
NUECES  RIVER,  RIO  GRANDE  BASINS  A 
INTERVENING  COASTAL  BASINS, 
Geological  Survey,  Austin,  TX.  Water  Resou 
Div. 

B.  C.  Massey,  H.  D.  Buckner,  E.  R.  Carrillo,  ar 
H.  J.  Davidson. 

Available  from  the  National  Technical  Informs 
Service,  Springfield,  VA  22161  as  PB84-131 
Price  codes:  A21  in  paper  copy,  A01  in  microfi 
USGS  Water-Date  Report  TX-82-3,  1983.  491 
fig,  1  tab.  Prepared  in  cooperation  with  the  S 
of  Texas  and  with  other  agencies. 

Descriptors:  'Texas,  'Hydrologic  date,  *Sur 
water,  'Water  quality,  Flow  rate,  Gaging  steti 
Lakes,  Reservoirs,  Chemical  analyses,  Sedime 
Water  temperatures,  Sampling  sites,  Water  an 
ses,  'Date  collections. 

Surface-water  date  for  the  1982  water  year 
Texas  are  presented  in  three  volumes,  appropri 
ly  identified  as  to  content  by  river  basins.  Dat 
each  volume  consist  of  records  of  stage,  discha 
and  water  quality  of  streams  and  canals;  and  st 
contents,  and  water  quality  of  lakes  and  reservi 
Also  included  are  crest-stage  and  flood-hyi 
graph  partial-record  stations,  reconnaissance 
tial-record  stations,  and  low-flow  partial-rec 
stations.  Additional  water  date  were  collectei 
various  sites,  not  part  of  the  systematic  date-col 
tion  program,  and  are  published  as  miscellanc 
measurements.  Records  for  a  few  pertinent  stet 
in  bordering  States  also  are  included.  (USGS) 
W86-03208 


WATER  RESOURCES  DATA  MISSOI 
WATER  YEAR  1983, 

Geological  Survey,  Rolla,  MO.  Water  Resoui 
Div. 

L.  A.  Waite,  D.  O.  Hatten,  and  P.  W.  Cross. 
Available  from  the  National  Technical  Informa 
Service,  Springfield,  VA  22161  as  PB85-1687 
AS,  Price  codes:  A13  in  paper  copy,  A01  in  mil 
fiche.  USGS  Water-Date  Report  MO-83-1,  1! 
292  p,  5  fig,  3  tab.  Prepared  in  cooperation  v 
the  State  of  Missouri  and  with  other  agent 

Descriptors:  'Missouri,  'Hydrologic  date,  '! 
face  water,  'Water  quality,  Gaging  state 
Streamflow,  Flow  rates,  Lakes,  Reservoirs,  Ch« 
cal  analysis,  Sediments,  Water  temperature,  W: 
analysis,  Water  levels,  'Date  collections.  Sites. 

Water-resources  data  for  the  1983  water  year 
Missouri  consist  of  records  of  stage,  discharge, 
water  quality  of  lakes  and  reservoirs;  conti 
records  for  water  discharge  at  1 10  gaging  static 
stage  and  contents  at  9  lakes  and  reservoirs;  wi 
quality  at  24  gaging  stations  (including  1  lake) 
data  for  35  crest-stage,  and  30  water-quality  | 
tial-record  stations.  (USGS) 
W86-03209 


WATER     RESOURCES      DATA     WYOMI 
WATER  YEAR  1983, 

Geological   Survey,   Cheyenne,   WY.   Water  I 
sources  Div. 

S.  A.  Druse,  J.  R.  Schuetz,  and  S.  J.  Rucker. 
Available  from  the  National  Technical  Informal 
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■vice,  Springfield,  VA  22161  as  PB85-127371, 
ce  codes:  A22  in  paper  copy,  A01  in  microfiche. 
;GS  Water-Date  Report  WY-83-1,  1984.  508  p,  6 
,  2  tab.  Prepared  in  cooperation  with  the  State 
Wyoming  and  with  other  agencies. 

scriptors:  *Wyoming,  •Hydrologic  date,  *Sur- 
e  water,  'Groundwater,  *Water  quality,  Flow 
e,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
dyses,  Sediments,  Water  temperatures,  Sampling 
s,  Water  levels,  Water  analyses,  *Date  collee- 
ns. 

iter-resources  date  for  the  1983  water  year  for 
,nming  consist  of  records  of  stage,  discharge 
1  water  quality  of  streams;  stage  and  contents  of 
es  and  reservoirs;  and  water  levels  and  water 
»lity  of  ground  water.  This  report  contains  dis- 
irge  records  for  193  gaging  stations;  stage  and 
stents  for  14  lakes  and  reservoirs;  water  quality 

83  gaging  stations,  and  63  ungaged  stations;  and 
iter  levels  for  35  observation  wells.  A^so  includ- 

are  32  crest-stage  partial-record  stations.  Addi- 
nal  water  date  were  collected  at  various  sites, 
I  part  of  the  systematic  data-collection  program, 
i  are  published  as  miscellaneous  measurements. 
lese  date  represent  that  part  of  the  National 
iter  Date  System  operated  by  the  U.S.  Geologi- 
[  Survey  and  cooperating  State  and  Federal 
sneies  in  Wyoming.  (USGS) 
56-03210 


ATER  RESOURCES  DATA,  FLORIDA 
ATER  YEAR  1982,  VOLUME  3A:  SOUTH- 
EST  FLORIDA  SURFACE  WATER, 

■ological  Survey,  Tampa,  FL.  Water  Resources 
v. 

T.  Mycyk,  L.  D  Fayard,  W.  L.  Fletcher,  and  J. 
Ogle. 

mailable  from  the  National  Technical  Information 
rvice,  Springfield,  VA  22161  as  PB84-223080, 
ice  codes:  A25  in  paper  copy,  A01  in  microfiche. 
5GS  Water-Date  Report  FL-82-3A,  1983.  616  p, 
fig,  1  tab.  Prepared  in  cooperation  with  the 
ite  of  Florida  and  with  other  agencies. 

scriptors:  'Florida,  *Hydrologic  date,  *Surface 
iter,  'Groundwater,  *Water  quality,  Flow  rate, 
lging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
ss,  Sediments,  Water  temperatures,  Sampling 
es,  Water  levels,  Water  analyses,  Elevations, 
ater  wells,  'Data  collections. 

ater-resources  date  for  the  1982  water  year  in 
orida  consist  of  continuous  or  daily  discharge  for 
4  streams,  periodic  discharge  for  41  streams, 
scellaneous  discharge  for  71  streams,  continuous 
daily  stage  for  102  streams,  periodic  stage  for  15 
earns,  peak  discharge  for  83  streams  and  peak 
ige  for  8  streams;  continuous  or  daily  elevations 
r  102  lakes,  periodic  elevations  for  111  lakes; 
ntinuous  ground-water  levels  for  420  wells,  peri- 
ic  ground-water  levels  for  587  wells,  and  miscel- 
leous  water-level  measurements  for  2,794  wells; 
jJity-of-water  date  for  327  surface-water  sites 
;d  791  wells.  The  date  for  southwest  Florida 
:lude  continuous  or  daily  discharge  for  72 
earns,  periodic  discharge  for  28  streams,  miscel- 
leous  discharge  for  19  streams,  peak  discharge 
r  10  streams,  continuous  or  daily  stage  for  15 
earns  and  periodic  stage  for  7  streams;  con  tin  u- 
,s  elevations  for  42  lakes  and  periodic  elevations 
f  68  lakes;  continuous  ground- water  levels  for 
9  wells,  periodic  ground-water  levels  for  238 
:11s,  and  miscellaneous  water-level  measurements 
ir  1,211  wells;  quality  of  water  for  132  surface- 
iter  sites  and  for  228  wells.  These  date  represent 
.e  National  Water  Date  System  records  collected 
•  the  U.S.  Geological  Survey  and  cooperating 
ical,  State,  and  Federal  agencies  in  Florida. 
.ISGS) 
86-03211 


ATER  RESOURCES  DATA  FLORTOA 
ATER  YEAR  1982,  VOLUME  IB:  NORTH- 
1ST  FLORIDA  GROUND  WATER, 

eological  Survey,  Orlando,  FL.  Water  Resources 
iv. 

D.  Fayard,  D.  M.  Bonnet,  and  R.  G.  Belles. 
vailable  from  the  National  Technical  Information 
irvice,  Springfield,  VA  22161  as  PB84-161876, 


Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Date  Report  FL-82-1B,  1983.  221  p, 
24  fig,  1  tab.  Prepared  in  cooperation  with  the 
State  of  Florida  and  with  other  agencies. 

Descriptors:  'Florida,  'Hydrologic  date,  *Surface 
water,  'Groundwater,  *Water  quality,  Flow  rate, 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
yses, Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  Elevations, 
Water  wells,  *Date  collections. 

Water-resources  date  for  the  1982  water  year  in 
Florida  consist  of  continuous  or  daily  discharge  for 
264  streams,  periodic  discharge  for  41  streams, 
miscellaneous  discharge  for  71  streams,  continuous 
or  daily  stage  for  102  streams,  periodic  stage  for  15 
streams,  peak  discharge  for  83  streams  and  peak 
stage  for  8  streams;  continuous  or  daily  elevations 
for  102  lakes,  periodic  elevations  for  111  lakes; 
continuous  ground-water  levels  for  420  wells,  peri- 
odic ground-water  levels  for  587  wells,  and  miscel- 
laneous water  level  measurements  for  2,794  wells; 
quality  of  water  date  for  327  surface  water  sites 
and  791  wells.  The  date  for  northeast  Florida 
includes  continuous  or  daily  discharge  for  61 
streams,  periodic  discharge  for  8  streams,  miscella- 
neous discharge  for  21  streams,  peak  discharge  for 
29  streams,  low-flow  discharge  for  2  streams,  con- 
tinuous or  daily  stage  for  73  streams;  continuous 
elevations  for  40  lakes  and  periodic  elevations  for 
15  lakes;  continuous  ground-water  levels  for  32 
wells,  periodic  ground- water  levels  for  91  wells, 
and  miscellaneous  water  level  measurements  for 
779  wells;  quality  of  water  for  23  surface  water 
sites  and  for  173  wells.  (USGS) 
W86-03212 


WATER  RESOURCES  DATA  VDIGINIA 
WATER  YEAR  1983, 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

B.  J.  Prugh,  F.  J.  Easton,  and  D.  D.  Lynch. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB84-2244542, 
Price  codes:  A19  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Date  Report  VA-83-1,  1984.  442  p,  6 
fig,  4  tab. 

Descriptors:  'Virginia,  *Hydrologic  date,  'Surface 
water,  'Groundwater,  'Water  quality,  Flow  rate, 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
yses, Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Date  collec- 
tion. 

Water-resources  date  for  the  1983  water  year  for 
Virginia  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels 
and  water  quality  of  ground-water  wells.  This 
volume  contains  records  for  water  discharge  at  196 
gaging  stations;  stage  only  at  1  gaging  station; 
stage  and  contents  at  10  lakes  and  reservoirs;  water 
quality  at  47  gaging  stations  and  2  wells;  and  water 
levels  at  60  observation  wells.  Also  included  are 
date  for  77  crest-stage  partial-record  stations.  Lo- 
cations of  these  sites  are  shown  on  Figures  5  and  6. 
Additional  water  data  were  collected  at  various 
sites  not  involved  in  the  systematic  date-collection 
program.  Discharge  measurements  were  made  at 
220  low-flow  partial-record  stations.  Miscellaneous 
date  were  collected  at  215  measuring  sites  and  51 
water-quality  sampling  sites.  These  date  represent 
that  part  of  the  National  Water  Date  System  col- 
lected by  the  U.S.  Geological  Survey  and  cooper- 
ating State  and  Federal  agencies  in  Virginia. 
(USGS) 
W86-03213 


WATER  RESOURCES  DATA  MAINE  WATER 
YEAR  1983, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

R.  A.  Morrill,  C.  R.  Haskell,  J.  T.  Adamik,  and  W. 
B.  Higgins 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB84-225143, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Date  Report  ME-83-1,  1984.  152  p,  3 
fig,  1  tab.  Prepared  in  cooperation  with  the  State 


of  Maine  and  with  other  agencies. 

Descriptors:  'Maine,  'Hydrologic  data,  'Surface 
water,  'Groundwater,  'Water  quality,  Flow  rate, 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
yses, Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Date  collec- 
tion. 

Water-resources  date  for  the  1983  water  year  for 
Maine  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage  and  contents  of 
lakes  and  reservoirs;  and  water  levels  and  water 
quality  of  wells.  This  report  contains  discharge 
records  for  56  gaging  stations;  stage  only  for  2 
gaging  stations;  contents  for  17  lakes  and  reser- 
voirs; water  quality  for  11  gaging  stations;  and 
water  levels  for  32  observation  wells.  Additional 
water  date  were  collected  at  various  sites,  not  part 
of  the  systematic  date-collection  program,  and  are 
published  as  miscellaneous  measurements.  These 
data  represent  that  part  of  the  National  Water  Date 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies. 
(USGS) 
W86-03214 


WATER  RESOURCES  DATA  WISCONSIN 
WATER  YEAR  1983, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

B.  K.  Holmstrom,  C.  A.  Harr,  and  R.  M.  Erickson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-128379, 
Price  codes:  A16  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  WI-83-1,  1984.  352  p,  5 
fig.  Prepared  in  cooperation  with  the  State  of 
Wisconsin  and  with  other  agencies. 

Descriptors:  'Wisconsin,  'Hydrologic  data,  'Sur- 
face water,  'Groundwater,  'Water  quality,  'Acid 
deposition,  Flow  rate,  Gaging  stations,  Lakes, 
Chemical  analyses,  Microbiological  analyses,  Sedi- 
ment, Water  levels,  'Date  collections. 

Water-resources  date  for  the  1983  water  year  for 
Wisconsin  include  records  of  streamflow  at  gaging 
stations,  partial-record  stations,  and  miscellaneous 
sites;  records  of  chemical,  biological,  and  physical 
characteristics  of  surface  and  ground  water. 
Records  of  chemical  analysis  of  precipitation,  sur- 
face and  ground  water  associated  with  acid  deposi- 
tion are  included.  In  addition  water  levels  in  obser- 
vation wells  are  reported.  These  date  represent 
that  part  of  the  National  Water  Date  System  col- 
lected by  the  U.S.  Geological  Survey  and  cooper- 
ating State  and  local  agencies  and  for  other  Feder- 
al agencies  in  Wisconsin.  (USGS) 
W86-03215 


WATER  RESOURCES  DATA  WEST  VTRGINIA 
WATER  YEAR  1983, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

W.  N.  Embree,  E.  A.  Friel,  F.  M.  Taylor,  and  T. 
A.  Ehlke. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-128023, 
Price  codes:  Al  1  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Date  Report  WV-83-1,  1984.  234  p,  5 
fig.  Prepared  in  cooperation  with  the  State  of  West 
Virginia  and  with  other  agencies. 

Descriptors:  'West  Virginia,  'Hydrologic  data, 
•Surface  water,  'Groundwater,  'Water  quality, 
Flow  rate,  Gaging  stations,  Chemical  analyses, 
Sediments,  Water  temperatures,  Sampling  sites, 
Water  levels,  Water  analyses,  'Date  collections. 

Water-resources  date  for  the  1983  water  year  for 
West  Virginia  consist  of  records  of  stage,  dis- 
charge, and  water  quality  of  streams  and  springs, 
and  water  levels  in  wells.  This  report  contains 
discharge  records  for  83  gaging  stations;  stage  only 
records  for  15  gaging  stations;  water  quality  for  27 
gaging  stations;  and  water  levels  for  31  observation 
wells.  Also  included  are  2  crest-stage  partial- 
record  stations,  and  1  low-flow  partial  record  sta- 
tion. Additional  water  date  were  collected  at  vari- 
ous sites,  not  part  of  the  systematic  date-collections 
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program,  and  are  published  as  miscellaneous  meas- 
urements and  analyses.  These  data  represent  that 
part  of  the  National  Water  Data  System  operated 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  West  Virginia. 
(USGS) 
W86-03216 


WATER  RESOURCES  DATA,  OKLAHOMA 
WATER  YEAR  1982, 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 

L.  D.  Hauth,  J.  K.  Kurklin,  D.  M.  Walters,  and  D. 
M.  Ferree. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-166668/ 
AS,  Price  codes:  A15  in  paper  copy,  A01  in  micro- 
fiche. USGS  Water-Data  Report  OK-82-1,  1983. 
336  p,  6  fig.  Prepared  in  cooperation  with  the  State 
of  Oklahoma  and  with  other  agencies. 

Descriptors:  •Oklahoma,  *Hydrologic  data,  'Sur- 
face water,  *Water  quality,  Flow  rate,  Gaging 
stations,  Lakes,  Reservoirs,  Chemical  analyses, 
Sediment,  Water  temperatures,  Sampling  sites, 
Water  analyses,  'Data  collections. 

Water-resources  data  for  the  1982  water  year  for 
Oklahoma  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  or  reservoirs.  This  report 
contains  discharge  records  for  125  gaging  stations; 
stage  and  contents  for  26  lakes  or  reservoirs;  water 
quality  for  38  gaging  stations  and  3  lakes.  Also 
included  are  39  crest-stage  partial-record  stations 
and  3  low-flow  stations.  These  data  represent  that 
part  of  the  National  Water  Data  System  operated 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Oklahoma.  (USGS) 
W86-03217 


WATER  RESOURCES  DATA,  NEBRASKA 
WATER  YEAR  1982, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 

G.  B.  Engel,  R.  A.  Engberg,  and  M.  S.  Johnson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB84-223668, 
Price  codes:  A16  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  NE-82-1,  1984.  369  p,  5 
fig,  3  tab.  Prepared  in  cooperation  with  the  State 
of  Nebraska  and  with  other  agencies. 

Descriptors:  'Nebraska,  'Hydrologic  data,  'Sur- 
face water,  'Groundwater,  'Water  quality,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses,  Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  the  1982  water  year  for 
Nebraska  consist  of  both  surface  water  and  ground 
water.  This  report  contains  water-discharge 
records  for  157  streamflow  gaging  stations,  27 
partial-record  or  miscellaneous  streamflow  sta- 
tions, and  5  crest-stage,  partial-record  streamflow 
stations;  stage  and  content  records  for  10  lakes  and 
reservoirs;  water-quality  records  for  47  streamflow 
stations,  29  ungaged  streamsites,  and  57  wells;  and 
water-level  records  for  59  observation  wells.  Addi- 
tional water-discharge  data  were  collected  at  vari- 
ous sites,  not  part  of  the  systematic  data-collection 
program,  to  determine  surface-water/ground- 
water  relationships  and  are  published  under  low- 
flow  investigations.  These  data  represent  that  part 
of  the  National  Water  Data  System  operated  by 
the  U.S.  Geological  Survey  and  cooperating  State 
and  Federal  agencies  in  Nebraska.  (USGS) 
W86-03218 


WATER     RESOURCES     DATA,     MICHIGAN 
WATER  YEAR  1983, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

J.  B.  Miller,  J.  L.  Oberg,  and  T.  Sieger. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB84-225176, 

Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 

USGS  Water-Data  Report  MI-83-1,  1984.  289  p,  9 

fig.   Prepared   in   cooperation   with  the   State  of 


Michigan  and  with  other  agencies. 

Descriptors:  'Michigan,  'Hydrologic  data,  'Sur- 
face water,  'Groundwater,  'Water  quality,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses,  Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tion. 

Water-resources  data  for  the  1983  water  year  for 
Michigan  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  temperature  of  ground  water. 
This  report  contains  discharge  records  for  143 
gaging  stations;  stage  only  records  for  3  gaging 
stations;  stage  and  contents  for  5  lakes  and  reser- 
voirs; water  quality  for  33  continuous-record  sta- 
tions; and  water  levels  for  53  observation  wells. 
Also  included  are  74  crest-stage  partial-record  sta- 
tions and  8  low-flow  partial-record  stations.  Addi- 
tional water  data  were  collected  at  various  sites, 
not  part  of  the  systematic  data-collection  program, 
and  are  published  as  miscellaneous  measurements. 
These  data  represent  that  part  of  the  National 
Water  Data  System  operated  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies  in  Michigan.  (USGS) 
W86-03219 


WATER  RESOURCES  DATA,  ALABAMA 
WATER  YEAR  1983, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

H.  C.  Rollins,  F.  C.  Sedberry,  E.  G.  Ming,  and  J. 
W.  Tucker. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-123842, 
Price  codes:  A20  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  AL-83-1,  1984.  458  p,  7 
fig,  1  tab.  Prepared  in  cooperation  with  the  Ala- 
bama Department  of  Environmental  Management, 
Geological  Survey  of  Alabama,  the  Alabama 
Highway  Department,  and  with  other  State,  mu- 
nicipal, and  Federal  agen 

Descriptors:  'Alabama,  'Hydrologic  data,  'Sur- 
face water,  'Groundwater,  'Water  quality,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses,  Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  the  1983  water  year  for 
Alabama  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage  and  contents  of 
lakes  and  reservoirs;  and  water  levels  in  wells.  This 
report  contains  discharge  records  for  86  gaging 
stations;  stage  only  for  18  gaging  stations,  stage 
and  contents  for  13  lakes  and  reservoirs;  water 
quality  for  78  gaging  stations,  47  wells,  2  precipita- 
tion stations,  and  water  levels  for  53  observation 
wells.  Also  included  are  5  crest-stage  partial- 
record  stations,  6  flood  hydrograph  partial-record 
stations  and  55  water-quality  partial-record  sta- 
tions. Additional  water  data  were  collected  at  vari- 
ous sites,  not  part  of  the  systematic  data-collection 
program,  and  are  published  as  miscellaneous  meas- 
urements and  analyses.  These  data  represent  that 
part  of  the  National  Water  Data  System  operated 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Alabama.  (USGS) 
W86-03220 


WATER  RESOURCES  DATA,  MINNESOTA 
WATER  YEAR  1982,  VOLUME  1.  GREAT 
LAKES  AND  SOURIS-RED-RAINY  RIVER 
BASINS, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

K.  T.  Gunard,  J.  H.  Hess,  J.  L.  Zirbel,  and  C.  E. 
Cornelius. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB84-163047, 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  MN-82-1,  1983.  212  p,  8 
fig.  Prepared  in  cooperation  with  the  State  of 
Minnesota  and  with  other  agencies. 

Descriptors:  'Minnesota,  'Hydrologic  data,  'Sur- 
face water,  'Groundwater,  'Water  quality,  Flow 


rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemic 
analyses,  Sediments,  Water  temperatures,  Samplir 
sites,  Water  levels,  Water  analyses,  'Data  coll© 
tions. 

Water-resources  data  for  the  1982  water  year  f( 
Minnesota  consist  of  records  of  stage,  discharj 
and  water  quality  of  streams;  stage,  contents,  ar 
water  quality  of  lakes  and  reservoirs;  and  wati 
levels  and  water  quality  in  wells  and  springs.  Th 
volume  contains  discharge  records  for  47  gagii 
stations;  stage-only  records  for  1  gaging  statio 
stage  and  contents  for  5  lakes  and  reservoirs;  wati 
quality  for  15  gaging  stations,  2  stage  stations,  ; 
partial-record  stations,  and  5  wells;  and  wati 
levels  for  47  observation  wells.  Also  included  a 
43  high-flow  partial-record  stations.  Addition 
water  data  were  collected  at  various  sites,  not  pa 
of  the  systematic  data-collection  program,  and  a 
published  as  miscellaneous  measurements.  (USGl 
W86-03221 


WATER  RESOURCES  DATA,  MINNESOT 
WATER  YEAR  1982,  VOLUME  2:  UPPER  MI 
SISSIPPI  AND  MISSOURI  RIVER  BASINS, 

Geological    Survey,    St.    Paul,    MN.    Water   R 

sources  Div. 

K.  T.  Gunard,  J.  H.  Hess,  J.  L.  Zirbel,  and  C  E. 

Cornelius. 

Available  from  the  National  Technical  Informant 

Service,  Springfield,  VA  22161  as  PB84-16305 

Price  codes:  A 19  in  paper  copy,  A01  in  microfich 

USGS  Water-Data  Report  MN-82-2,  1983.  449  p, 

fig.   Prepared   in  cooperation   with  the   State 

Minnesota  and  with  other  agencies. 

Descriptors:  'Minnesota,  'Hydrologic  data,  *Sii 
face  water,  'Groundwater,  'Water  quality,  Flo 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemic 
analyses,  Sediments,  Water  temperatures,  Samplii 
sites,  Water  levels,  Water  analyses,  'Data  colle 
tions. 

Water-resources  data  for  the  1982  water  year  f 
Minnesota  consist  of  records  of  stage,  dischari 
and  water  quality  of  streams;  stage,  contents,  ai 
water  quality  of  lakes  and  reservoirs;  and  wat 
levels  and  water  quality  in  wells  and  springs.  Tl 
volume  contains  discharge  records  for  83  gagu 
stations;  stage  and  contents  for  9  lakes  and  rest 
voirs;  water  quality  for  27  stream  stations,  19  ps 
tial-record  stations,  1  precipitation  station,  and 
wells;  and  water  levels  for  238  observation  wel 
Also  included  are  108  high-flow  partial-record  si 
tions.  Additional  water  data  were  collected  at  va 
ous  sites,  not  part  of  the  systematic  data-coUecti< 
program,  and  are  published  as  miscellaneous  met 
urements.  (USGS) 
W86-03222 


WATER  RESOURCES  DATA,  OHIO  WATI 
YEAR  1983,  VOLUME  1.  OHIO  RIVER  BASE 

Geological  Survey,  Columbus,  OH.  Water  R 
sources  Div. 

H.  L.  Shindel,  L.  L.  Stewart,  and  J.  R.  Kolva. 
Available  from  the  National  Technical  Informatii 
Service,  Springfield,  VA  22161  as  PB84-22465 
Price  codes:  A15  in  paper  copy,  A01  in  microficl 
USGS  Water-Data  Report  OH-83-1,  1984.  339  p, 
fig.  Prepared  in  cooperation  with  the  State  of  Ob 
and  with  other  agencies. 

Descriptors:  'Ohio,  'Hydrologic  data,  'Surfa 
water,  'Groundwater,  'Water  quality,  Flow  rati 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  am 
yses,  Sediments,  Water  temperature,  Samplii 
sites,  Water  levels,  Water  analyses,  Streamflo' 
Water  wells,  Benthic  fauna,  'Data  collectioi 
•Ohio  River  Basin. 

Water-resources  data  for  the  1983  water  year  i 
Ohio  consist  of  records  of  stage  discharge  ai 
water  quality  of  streams;  stage  and  contents,  ai 
water  quality  of  lakes  and  reservoirs;  and  wal 
levels  and  water  quality  of  ground-water  wel 
This  report  in  two  volumes  contains  records  f 
water  discharge  at  135  gaging  stations;  stage  a; 
contents  at  35  lakes  and  reservoirs;  water  quality 
24  gaging  stations,  117  wells  and  6  synoptic  siti 
and  water  levels  at   168  observation  wells.  AI 
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icluded  are  data  from  70  crest-stage  partial-record 
ations,  42  low-flow  partial-record  stations,  and  10 
dscellaneous  sites.  Additional  water  data  were 
ollected  at  various  sites  not  involved  in  the  sys- 
:matic  data-collection  program  and  are  published 
s  miscellaneous  measurements  and  analyses.  These 
ata  represent  that  part  of  the  National  Water  Data 
ystem  collected  by  the  U.S.  Geological  Survey 
nd  cooperating  State  and  Federal  agencies  in 
)hio.  (USGS) 
/86-03223 

VATER  RESOURCES  DATA,  OHIO  WATER 
'EAR  1983,  VOLUME  2.  ST.  LAWRENCE 
tlVER  BASIN  STATEWIDE  PROJECT  DATA, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
ources  Div. 

1.  L.  Shindel,  L.  L.  Steward,  and  J.  R.  Kolva. 
available  from  the  National  Technical  Information 
lervice,  Springfield,  VA  22161  as  PB84-223676, 
•rice  codes:  A09  in  paper  copy,  A01  in  microfiche. 
JSGS  Water-Data  Report  OH-83-2,  1984.  182  p,  3 
ig.  Prepared  in  cooperation  with  the  State  of  Ohio 
nd  with  other  agencies. 

Jescriptors:  *Ohio,  *Hydrologic  data,  *Surface 
vater,  'Groundwater,  *Water  quality,  Flow  rates, 
jaging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
rses,  Sediments,  Water  temperature,  Sampling 
ites,  Water  levels,  Water  analyses,  Streamflow, 
JVater  wells,  Benthic  fauna,  *Data  collections. 

JVater-resources  data  for  the  1983  water  year  for 
3hio  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage  and  contents,  and 
jvater  quality  of  lakes  and  reservoirs;  and  water 
evels  and  water  quality  of  ground-water  wells, 
rhis  report  in  two  volumes  contains  records  for 
water  discharge  at  135  gaging  stations;  stage  and 
xmtents  at  35  lakes  and  reservoirs;  water  quality  at 
>4  gaging  stations,  117  wells  and  6  synoptic  sites; 
ind  water  levels  at  168  observation  wells.  Also 
ncluded  are  data  from  70  crest-stage  partial-record 
itations,  42  low-flow  partial-record  stations,  and  10 
niscellaneous  sites.  Additional  water  data  were 
ollected  at  various  sites  not  involved  in  the  sys- 
ematic  data-collection  program  and  are  published 
is  miscellaneous  measurements  and  analyses.  These 
lata  represent  that  part  of  the  National  Water  Data 
System  collected  by  the  U.S.  Geological  Survey 
ind  cooperating  State  and  Federal  agencies  in 
Ohio.  (USGS) 
W86-03224 


WATER  RESOURCES  DATA,  NEBRASKA 
WATER  YEAR  1983, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 

G.  B.  Engel,  R.  A.  Engberg,  and  M.  S.  Johnson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-170371/ 
AS,  Price  codes:  A17  in  paper  copy,  A01  in  micro- 
fiche. USGS  Water-Data  Report  NE-83-1,  1984. 
391  p,  5  fig,  4  tab.  Prepared  in  cooperation  with 
the  State  of  Nebraska  and  with  other  agencies. 

Descriptors:  'Nebraska,  *Hydrologic  data,  'Sur- 
face water,  'Groundwater,  'Water  quality,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses,  Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  the  1983  water  year  for 
Nebraska  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage  and  contents  of 
lakes  and  reservoirs;  and  water  levels  and  wter 
quality  in  wells.  This  report  contains  discharge 
records  for  159  streamflow  gaging  stations,  30 
partial-record  or  miscellaneous  streamflow  sta- 
tions, and  5  crest-stage,  partial-record  streamflow 
stations;  stage  and  content  records  for  10  lakes  and 
reservoirs;  water-quality  records  for  46  streamflow 
stations,  34  ungaged  streamsites,  and  104  wells;  and 
water-level  records  for  58  observation  wells.  Addi- 
tional discharge  and  water-quality  data  were  col- 
lected at  various  sites,  not  part  of  the  systematic 
data-collection  program,  to  determine  surface- 
water/ground-water  relationships  and  are  pub- 
lished under  low-flow  investigations.  These  data 
represent  that  part  of  the  National  Water  Data 


System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies  in  Ne- 
braska. (USGS) 
W86-03225 


WATER  RESOURCES  DATA,  MARYLAND 
AND  DELAWARE  WATER  YEAR  1983, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

R.  W.  James,  R.  H.  Simmons,  and  B.  F.  Strain. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB84-225135, 
Price  codes:  A16  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  MD-DE-83-1,  1984. 
365  p,  3  fig,  1  tab.  Prepared  in  cooperation  with 
the  States  of  Maryland  and  Delaware  and  with 
other  agencies. 

Descriptors:  'Maryland,  'Delaware,  'District  of 
Columbia,  'Hydrologic  data,  'Surface  water, 
•Groundwater,  'Water  quality,  Flow  rate,  Gaging 
stations,  Lakes,  Reservoirs,  Chemical  analyses, 
Sediments,  Water  temperatures,  Sampling  sites, 
Water  levels,  Water  analyses,   'Data  collection. 

Water-resources  data  for  the  1983  water  year  for 
Maryland  and  Delaware  consist  of  records  of 
stage,  discharge,  and  water  quality  of  streams, 
stage  and  contents  of  lakes  and  reservoirs;  and 
water  levels  and  water  quality  of  ground-water 
wells.  This  volume  contains  records  for  water  dis- 
charge at  98  gaging  stations;  stage  and  contents  at 
1  reservoir;  water  quality  at  33  gaging  stations  and 
325  wells;  and  water  levels  at  24  observation  wells. 
Also  included  are  data  for  13  crest-stage  and  4  tidal 
crest-stage  partial-record  stations.  Additional 
water  data  were  collected  at  various  sites  not 
involved  in  the  systematic  data-collection  program 
and  are  published  as  miscellaneous  measurements. 
These  data  represent  that  part  of  the  National 
Water  Data  System  operated  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State,  local,  and  Fed- 
eral agencies  in  Maryland  and  Delaware.  (USGS) 
W86-03226 


WATER  RESOURCES  DATA,  MONTANA 
WATER  YEAR  1983,  VOLUME  1:  HUDSON 
BAY  AND  MISSOURI  RIVER  BASINS, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

R.  R.  Shields,  J.  R.  Knapton,  M.  K.  White,  M.  A. 

Jacobson,  and  M.  L.  Kasman. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85- 128031, 

Price  codes:  A25  in  paper  copy,  A01  in  microfiche. 

USGS  Water-Data  Report  MT-83-1,  1984.  585  p, 

10  fig,  8  tab.  Prepared  in  cooperation  with  the 

State  of  Montana  and  with  other  agencies. 

Descriptors:  'Montana,  'Hydrologic  data,  'Sur- 
face water,  'Groundwater,  'Water  quality,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses.  Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  the  1983  water  year  for 
Montana  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels  in 
wells.  Volume  1  of  this  report  contains  discharge 
records  for  206  gaging  stations;  stage  only  records 
for  1  lake  station;  stage/contents  for  5  lakes  and 
reservoirs;  water  quality  for  101  stations;  water 
levels  for  6  observation  wells.  Also  included  are 
141  crest-stage  partial-record  stations  and  33  small- 
er reservoirs.  Additional  water  data  were  collected 
at  various  sites,  not  part  of  the  systematic  data 
collection  programs,  and  are  published  as  miscella- 
neous measurements.  These  data  represent  that 
part  of  the  National  Water  Data  System  operated 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Montana.  Specific 
conductance  determinations  are  also  published  for 
each  discharge  measurement  made  during  the  year. 
(USGS) 
W86-03228 


WATER  RESOURCES  DATA,  ARIZONA 
WATER  YEAR  1982, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

N.  D.  White,  and  W.  B.  Garrett. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-128361, 

Price  codes:  A 19  in  paper  copy,  A01  in  microfiche. 

USGS  Water-Data  Report  AZ-82-1,  1984.  0  p,  8 

fig.   Prepared  in  cooperation   with  the  State  of 

Arizona  and  with  other  agencies. 

Descriptors:  'Arizona,  'Hydrologic  data,  'Surface 
water,  'Groundwater,  'Water  quality,  Flow  rate, 
Gaging  stations,  Lakes,  Reservoirs,  Chemical  anal- 
yses, Sediment,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  the  1982  water  year  for 
Arizona  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  water  levels  of 
observation  wells;  and  quality  of  ground  water. 
This  report  contains  discharge  records  for  212 
gaging  stations,  annual  peaks  for  16  crest-stage 
partial-record  stations,  and  discharge  measure- 
ments at  11  miscellaneous  sites;  contents  only 
records  for  8  lakes  and  reservoirs;  stage  and  con- 
tents for  1  lake;  elevation  and  discharge  for  1 
streamflow  station;  elevation  only  for  1  stream- 
flow  station;  16  supplementary  records,  included 
with  gaging-station  records,  consisting  of  month- 
end  or  monthly  stage,  contents,  and  evaporation  of 
lakes  and  reservoirs,  diversions,  and  return  flows; 
water-quality  records  for  60  continuous-record  sta- 
tions and  3  miscellaneous  sites;  water  levels  for  97 
observation  wells;  and  water-quality  data  for  water 
from  247  wells.  The  data  represent  that  part  of  the 
National  Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  Federal  and 
State  agencies  in  Arizona.  (USGS) 
W86-03227 


WATER  RESOURCES  DATA,  MONTANA 
WATER  YEAR  1983,  VOLUME  2,  COLUMBIA 
RIVER  BASIN, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

R.  R.  Shields,  J.  R.  Knapton,  M.  K.  White,  M.  A. 

Jacobson,  and  M.  L.  Kasman. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB85-128411, 

Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 

USGS  Water-Data  Report  MT-83-2,  1984.  12  p,  7 

fig,  6  tab.  Prepared  in  cooperation  with  the  State 

of  Montana  and  with  other  agencies. 

Descriptors:  'Montana,  'Hydrologic  data,  'Sur- 
face water,  'Groundwater,  'Water  quality,  Flow 
rate,  Gaging  stations,  Lakes,  Reservoirs,  Chemical 
analyses,  Sediments,  Water  temperatures,  Sampling 
sites,  Water  levels,  Water  analyses,  'Data  collec- 
tions. 

Water-resources  data  for  the  1983  water  year  for 
Montana  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels  in 
wells.  Volume  2  of  this  report  contains  discharge 
records  for  54  gaging  stations;  stage/contents  for  3 
lakes  and  reservoirs;  water  quality  for  24  stations,  3 
lakes;  water  levels  for  13  observations  wells.  Also 
included  are  22  crest-stage  partial-record  stations 
and  20  smaller  reservoirs.  Additional  water  data 
were  collected  at  various  sites,  not  part  of  the 
systematic  data-collection  programs,  and  are  pub- 
lished as  miscellaneous  measurements.  These  data 
represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies  in 
Montana.  (USGS) 
W86-03229 


QUEBEC:  SURFACE  WATER  DATA,  1984, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  2E. 
W86-03235 
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PROJECT  SKYWATER  1983-84  SCPP  DATA  IN- 
VENTORY: SIERRA  COOPERATIVE  PILOT 
PROJECT, 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  At- 
mospheric Resources  Research. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-03278 


MANITOBA:  SURFACE  WATER  DATA,  1984, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  2E. 
W86-03287 


8.  ENGINEERING  WORKS 
8A.  Structures 


SAFETY  TREATMENT  OF  ROADSIDE  PARAL- 
LEL-DRAINAGE STRUCTURES, 

Texas  Transportation  Inst.,  College  Station. 
H.  E.  Ross,  T.  J.  Hirsch,  and  D.  Sicking. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-172684, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Research  Report  280-2F,  June  1981.  162  p,  19  fig, 
4  tab,  9  ref,  2  append. 

Descriptors:  'Drainage  ditches,  'Culverts, 
•Safety,  'Highways,  'Design  criteria,  Roads,  Hy- 
draulic structures,  Models,  Simulation  analysis, 
Shoulder  ditches,  Cost-benefit  analysis,  Slopes, 
Computer  models. 

Research  was  conducted  to  develop  traffic-safe 
end  treatments  for  parallel-drainage  structures  that 
would  not  appreciably  restrict  water  flow.  Paral- 
lel-drainage culverts  are  used  to  convey  water 
under  driveways,  side  roads,  or  median  crossovers. 
Preliminary  designs  were  evaluated  using  a  com- 
puter simulation  program  and  a  full-scale  test  pro- 
gram. From  these  studies,  tentative  design  param- 
eters were  selected.  The  end  treatment  developed 
in  the  preliminary  studies  was  then  subjected  to 
full-scale  prototype  testing.  These  tests  involved 
evaluation  of  the  end  treatment  on  a  6.7  to  1 
driveway  slope  with  a  subcompact  automobile. 
The  end  treatment  was  subjected  to  tests  at  40  and 
50  miles/hr.  A  benefit/cost  analysis  was  conducted 
to  determine  warrants  for  the  use  of  the  treatment. 
To  achieve  a  traffic-safe  driveway/culvert  design 
the  following  conditions  should  be  met:  the  road- 
way sideslope  and  driveway  slope  should  be  6  to  1 
or  flatter;  the  transition  area  between  the  roadway 
sideslope  and  the  driveway  slope  should  be  round- 
ed or  smoothed  as  opposed  to  an  abrupt  transition; 
safety  treatment  of  the  culvert  opening  should 
include  an  end  section  cut  to  match  the  driveway 
slope  with  grates  spaced  about  every  2  ft  perpen- 
dicular to  the  direction  of  water  flow  and  strong 
enough  to  support  a  load  of  about  10,000  pounds. 
Based  on  the  benefit/cost  analysis,  guidelines  were 
developed  that  identify  conditions  that  warrant 
safety  treatment  of  parallel  drainage  culverts  on 
rural  high-speed  highways.  (Geiger-PTT) 
W86-03250 


REHABILITATION  OF  A  CALCIUM  CARBON- 
ATE CLOGGED  DRAINAGE  SYSTEM  USING 
SULFAMIC  ACTD, 

Bureau  of  Reclamation,  Billings,  MT.  Upper  Mis- 
souri Region. 

For  primary  bibliographic  entry  see  Field  4B. 
W86-03268 


IN     SITU     SEISMIC     INVESTIGATION     OF 
COYOTE  DAM, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Geotechnical  Lab. 
R.  E.  Wahl,  J.  L.  Llopis,  and  R.  F.  Ballard. 
Miscellaneous  Paper  GL-81-1,  March  1981.  Final 
Report.  48  p,  28  fig. 


Descriptors:  'Seismic  investigation,  'Seismic 
waves,  Compression  waves,  Shear  waves,  Veloci- 
ty, On-site  investigations,  Coyote  Dam,  California. 

An  in  situ  seismic  investigation  consisting  of  sur- 
face refraction  seismic,  downhole,  and  crosshole 


tests  was  conducted  at  Coyote  Dam,  near  Ukiah, 
California.  Compression-  and  shear-wave  (P-  and 
S-wave)  velocities  as  a  function  of  depth  were 
determined  at  two  cross  sections  of  the  dam  (sta 
118  +  00  and  126  +  00).  P-  and  S-wave  velocity 
profiles  were  also  determined  for  the  materials 
which  comprise  the  left  abutment.  The  profiles 
constructed  for  the  dam  showed  that  P-wave  ve- 
locities in  the  core  increased  from  2100  to  4000  fps 
with  depth.  The  random  fill  section  of  the  dam  was 
determined  to  have  a  velocity  of  3600  fps.  A 
horizontal  gravel  blanket  drain  underlying  the 
random  section  was  determined  to  have  a  velocity 
of  4800  fps.  The  P-wave  velocity  of  the  dam's 
foundation  materials  had  velocities  ranging  be- 
tween 4100  and  7600  fps.  The  S-wave  velocity 
profiles  showed  that  velocities  ranging  between  41 
and  7600  fps.  The  S-wave  velocity  profiles  showed 
that  velocities  in  the  dam's  core  increased  from  850 
to  1250  fps  except  at  sta  126  +  00  where  a  velocity 
of  950  fps  was  noted  for  the  lower  50  ft  of  core 
material.  The  random  fill  section  of  the  dam  had  a 
velocity  of  1400  fps,  with  its  underlying  horizontal 
gravel  drain  having  a  velocity  of  1600  fps.  The 
materials  on  the  left  abutment  displayed  P-wave 
velocities  ranging  between  1600  and  5500  fps.  The 
S-wave  velocities  for  these  materials  ranged 
betwen  850  and  1950  fps. 
W86-03296 


PAWCATUCK  RIVER  AND  NARRAGANSETT 
BAY  DRAINAGE  BASINS  WATER  AND  RE- 
LATED LAND  RESOURCES  STUDY:  BLACK- 
STONE  RIVER  WATERSHED. 

Corps  of  Engineers,  Waltham,  MA.  New  England 

Div. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  ADA-120073, 

Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 

Main  Report,  August  1981.  92  p,  3  fig,  8  tab,  5 

plates  +  Environmental  Assessment. 

Descriptors:  'Flood  control,  'Flood  protection, 
Flood  damage,  Pawtucket  River  Basin,  Narran- 
gansett  Bay,  Environmental  impact  statement, 
Planning,  Financing,  Economic  evaluation,  Cost 
sharing,  Massachusetts. 

The  Blackstone  River  Watershed  Study,  a  compo- 
nent of  the  overall  Pawtucket  River  and  Narragan- 
sett  Bay  Drainage  Basins  (PNB)  Study,  reviewed 
some  40  potential  projects  to  meet  the  flood  con- 
trol and  other  water  resource  needs  in  the  study 
area.  This  report  describes  the  area  under  study 
and  its  problems,  needs  and  opportunities  with 
regard  to  flooding.  The  investigation  determined 
that  local  flood  protection  plans  for  the  Berkeley 
Industrial  Park  in  Cumberland,  Rhode  Island  were 
the  only  plans  to  produce  net  economic  and  envir- 
onemtnal  benefits.  Although  the  town  of  Cumber- 
land supported  the  $6.1  million  structural  solution 
for  Berkeley  involving  5,100  feet  of  dike  and  walls, 
the  non-Federal  costs  under  the  proposed  cost 
sharing  policies  was  beyond  the  financial  resources 
of  the  town.  The  town  therefore  requested  the 
Army  Corps  of  Engineers  to  pursue  the  $1.2  mil- 
lion non-structural  solution  involving  1,290  feet  of 
ringwalls  and  flood  proofing  for  three  buildings 
and  the  town  pumping  station.  The  report  also 
contains  the  Environmental  Assessment  of  the 
Berkeley  Local  Protection  Project. 
W86-03301 


DISSOLVED  NITROGEN  MEASUREMENTS 
AT  CLARKS  HTLL  RESERVOHt  GEORGIA- 
SOUTH  CAROLINA, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
D.  H.  Merritt,  and  D.  Leggett. 
Miscellaneous  Paper  E-81-3,  U.S.  Army  Environ- 
mental and  Water  Quality  Operational  Studies, 
September  1981.  Final  Report.  20  p,  4  fig,  9  plates, 
7  ref. 

Descriptors:  'Dissolved  oxygen,  'Nitrogen,  'Res- 
ervoirs, 'Oygenation,  'Dissolved  nitrogen,  'Reser- 
voir operation,  'Aeration,  'Denitrification,  Water 
quality,  On-site  investigations,  'Gas  chromatogra- 
phy, Oxygen  depletion,  Sediments,  Water  quality 
management,  Water  analysis,  Georgia,  South 
Carolina. 


Several  oxygen  injection  systems  have  been  inve 
tigated  to  enhance  the  dissolved  oxygen  distribi 
tion  in  the  withdrawal  zone  of  a  reservoir,  theret 
increasing  the  dissolved  oxygen  concentration  i 
the  downstream  area.  Additionally,  oxygen  injo 
tion  could  result  in  nitrogen  stripping  in  the  wati 
column  as  a  result  of  the  induced  changes  in  tl 
relative  partial  pressures.  A  short-term  field  stud 
was  conducted  to  investigate  the  effect  of  oxygc 
injection  on  dissolved  nitrogen  concentrations.  A 
innovative  portable  gas  chromatograph  system  wi 
used  to  measure  dissolved  nitrogen  and  the  resul 
were  compared  with  data  obtained  from  simple 
but  less  accurate  systems.  In  the  immediate  vicinil 
of  the  oxygen-injection  site,  the  nitrogen  release 
far  overshadowed  the  nitrogen  stripped  and  a  n 
increase  was  observed.  The  maximum  nitrogc 
concentration  observed  in  the  reservoir  was  11 
percent  of  surface  saturation.  The  increase  in  nitri 
gen  concentration  was  apparently  due  to  denitri! 
cation  of  entrained  anoxic  sediments.  (Author) 
W86-03304 


BUFFALO  METROPOLITAN  AREA,  NF 
YORK  WATER  RESOURCES  MANAGEMEN 
INTERIM  REPORT  ON  FEASIBILITY  0 
FLOOD  MANAGEMENT  DM  TONAWAND 
CREEK  WATERSHED, 

Corps  of  Engineers,  Buffalo,  NY.  Buffalo  Distric 
Final  Feasibility  Report,  Main  Report,  Novemb 
1981.  125  p,  11  tab,  22  photos,  15  plates,  2  ap 
addendum. 

Descriptors:  'Flood  control,  'Reservoir  capacit 
•Tonawanda  Creek,  Batavia,  'New  York,  Dan 
Earth  dams,  Spillways,  Flood  protection. 

This  report  recommends  construction  of  the  Bat 
via  Reservoir  Compound  modified  alternative 
provide  flood  damage  reduction  in  the  Tonawani 
Creek  Watershed,  New  York.  The  alternative  co 
sists  of  two  shallow  detention  reservoirs  (normal 
dry)  arranged  in  series.  The  reservoirs  would  I 
formed  by  construction  of  two  earth  dams.  Ea< 
dam  would  have  principal  outlet  works  comprisi 
of  side-by-side  conduits;  five  for  the  upper  da 
and  four  for  the  lower,  with  dimensions  of  1 1  ft  1 
11  ft.  Each  conduit  would  be  equipped  with  i 
electrically  operable  gate  and  provisions  f 
manual  operation.  The  spillways  of  both  dar 
would  be  riprapped  on  the  upstream  and  dow 
stream  and  crests.  The  amount  of  reservoir  fkx 
control  storage  and  operation  of  the  selected  pi 
were  developed  to  meet  the  planning  objectives 
the  study.  The  degree  of  protection  afforded  1 
the  plan  is  approximately  500-years  in  the  city 
Batavia  and  variable  downstream. 
W86-O3305 


SUMMARY  REPORT:  MODEL-PROTOTYF 
COMPARISON  STUDY  OF  DrKE  SYSTEM 
MISSISSIPPI  RTVER;  POTAMOLOGY  INVE 
TIGATIONS, 

Army  Engineer  Waterways  Experiment  Static 

Vicksburg,  MS.  Hydraulics  Lab. 

J.  J.  Franco. 

Technical    Report    HL-82-11,    May    1982.    Fin 

Report.  85  p,  30  plates. 

Descriptors:  'Model  studies,  'Comparison  studi< 
'Dikes,  'Spur  dikes,  'Channel  improvemei 
•Stream  stabilization,  'Mississippi  River,  'Prot 
type  tests,  Levees,  Models,  Stream  improvemei 
Unstable  channels,  Hydrologic  models,  Rivei 
Performance  evaluation,  Prototypes,  Hydraul 
models. 

In  conjunction  with  the  Mississippi  River  Comm 
sion  Potamology  Program,  movable-bed  mod 
studies  were  conducted  of  seven  of  the  most  coi 
plex  and  troublesome  reaches  of  the  Mississip 
River  to  assess  the  effectiveness  of  plans  propo& 
for  the  improvement  and  stabilization  of  the 
reaches.  Due  to  the  limited  size  and  shape  of  t 
test  facility,  only  a  relatively  short  reach  of  ti 
river  including  the  problem  could  be  reproduo 
in  each  model  with  little  or  no  overbank  ares 
Model  results  showed  that  qualitative  predictio 
could  be  made  of  most  of  the  principal  trends 
the  river  using  the  plans  tested.  The  degree 
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accuracy  of  the  models  varied  and  depended  on 
the  model  adjustment,  characteristics  of  the  reach, 
flow  conditions,  and  similarity  between  plans 
tested  and  actual  construction.  Analyses  of  model 
and  prototype  data  allowed  an  evaluation  to  be 
made  of  the  performance  of  various  types  of  dikes 
and  dike  systems  and  some  of  the  principles  in- 
volved in  the  developments  within  alluvial 
streams. 
W86-03307 


ASSESSMENT  OF  IMPLANTED  SUBSTRATE 
SAMPLERS  FOR  MACROINVERTEBRATES 
INHABITING  STONE  DIKES  OF  THE  LOWER 
MISSISSIPPI  RTVER, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
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SACO  RIVER-CAMP  ELLIS  HARBOR,  SACO, 
MAINE:  SMALL  NAVIGATION  PROJECT,  DE- 
TAILED PROJECT  REPORT  AND  ENVIRON- 
MENTAL ASSESSMENT, 

Corps  of  Engineers,  Waltham,  MA.  New  England 

Div. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  ADA120O63, 

Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 

December  1981,  200  p,  13  fig,  5  tab,  5  app,  17  ref. 

Descriptors:  *Dredging,  *Harbors,  *Ice  breakup, 
Commercial  fishing,  Benthic  environment,  Sedi- 
ments, Navigation,  Cost-benefit  analysis,  Piers, 
Economic  justification,  Government  finance,  Saco 
River,  Maine. 

The  paramount  navigation  need  identified  at  Saco, 
Maine,  is  the  protection  of  the  harbor  from  ice 
flows  in  the  Saco  River,  to  give  year-round  use  of 
the  harbor.  Evaluation  of  the  alternatives  indicated 
that  the  optimum  plan  consists  of  dredging  a  3-acre 
6-ft  deep  anchorage  protected  by  «  series  of  11 
icebreaker  structures,  to  be  located  to  the  east  of 
the  existing  city  pier  and  adjacent  of  the  existing 
Federal  navigation  channel  in  the  Saco  River,  as 
well  as  two  icebreaker  structures  to  be  located  to 
the  west  of  the  city  pier  and  placed  to  protect  that 
structure.  Based  on  projected  waterway  use,  the 
selected  plan  is  economically  justified.  Total  cost 
would  be  $237,700.  Annual  charges  of  $29,000 
when  compared  to  annual  project  benefits  of 
$121,700  yield  a  benefit-cost  ratio  of  4.2:1.  Due  to 
the  commercial  nature  of  the  project,  the  cost 
would  be  borne  totally  by  the  Federal  government. 
It  is  anticipated  that  maintenance  of  the  anchorage 
will  be  required  every  6  years,  and  replacement  of 
the  icebreakers  will  be  required  every  25  years. 
Maintenance  of  the  project  will  be  a  Federal  re- 
ponsibility. 
W8WB322 
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FLOODFLOW  CHARACTERISTICS  OF 
FTLBIN  CREEK  AT  PROPOSED  INTERSTATE 
HIGHWAY  526,  NORTH  CHARLESTON,  SC, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W86-02969 


VTRDEN  CREEK  PUMPTNG  STATION  AND 
GRAVITY-FLOW  OUTLET  STRUCTURE,  WA- 
TERLOO, IOWA:  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

E.  D.  Rothwell. 

Technical   Report   HL-81-1,   March    1981.   Final 

Report.  42  p,  7  fig,  7  tab,  4  photos,   11  plates. 

Descriptors:  'Hydraulic  models,  *On-site  invea- 
tion,  *Pumping  plants,  'Gravity  flow,  'Outlets, 
•Surveys,  Hydraulic  design,  Conduits,  Hydraulics, 
Flow,  Fluid  flow,  Virden  Creek,  Cedar  River, 
Iowa. 


The  model  study  was  conducted  to  evaluate  the 
characteristics  of  the  pumped  and  gravity  flows 
through  the  proposed  structures  from  Virden 
Creek  into  the  Cedar  River  and  to  develop  practi- 
cal modification  if  required  to  improve  the  hydrau- 
lic performance  of  the  structures.  Hydraulic  per- 
formance of  the  original  design  four-conduit  gravi- 
ty-flow structure  was  inadequate  with  unsymmetri- 
cal  flow.  This  was  attributed  to  the  existing  struc- 
tures and  the  indirect  approach  to  the  gravity 
structure.  This  unsymmetrical  flow  through  the 
original  four-conduit  gravity-flow  structure  was 
improved  by  a  three-conduit  structure  which  en- 
hanced the  hydraulic  and  structural  adequacy  of 
the  gravity-flow  outlet  structure.  Hydraulic  per- 
formance of  the  original  converging-sidewall,  low- 
submergence  pump  sump  indicated  that  air-entrain- 
ing surface  vortices  would  occur  imtermittently  in 
the  vicinity  of  the  pump  intakes.  A  modified  pump 
sump  with  rounded  approach  pier  noses  and  a 
hydraulic  performance.  Sediment  deposition  ex- 
pected during  gravity-flow  operations  was  simulat- 
ed with  results  indicating  that  normal  sand  and 
gravel  deposits  should  not  affect  performance  of 
the  pumping  station  with  the  gates  to  the  pump 
sump  closed  during  gravity-flow  conditions. 
W86-03299 


HYDRAULIC  MODEL  STUDIES  OF  BART- 
LETT  DAM, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

P.  H.  Burgi,  and  K.  L.  Houston. 

Available  from  Engineering  and  Research  Center, 

Denver,  CO.  Report  No  GR-81-3,  May  1981.  63  p, 

30  fig,  3  tab,  2  app. 

Descriptors:  'Dam  design,  'Model  studies,  'Hy- 
draulic models,  'Models,  'Dam  construction, 
•Spillway  gates,  'Buttress  dams,  Dams,  Dam  sta- 
bility, Flood  discharge,  Arizona. 

Hydraulic  model  studies  were  conducted  to  inves- 
tigate recommended  plunge  pool  design  changes 
for  protection  of  the  Bartlett  Dam  spillway  chute. 
The  model  was  also  used  to  study  spillway  gate 
sequencing  for  low  discharges,  overtopping  of  the 
five  center  bays  of  the  buttress  dam  during  flood 
discharges,  and  calibration  of  the  free  flow  and 
gate-controlled  spillway  discharges.  The  initial  to- 
pography which  resulted  from  the  March  1978 
spillway  discharges,  and  two  proposed  plunge  pool 
design  modifications  were  tested  in  the  model. 
Based  on  impact  pressure  data  and  visual  observa- 
tions, the  Concrete  Dams  Section  staff  designed  a 
concrete  mat  to  prevent  further  upstream  erosion 
of  the  rock  at  the  base  of  the  spillway  chute.  An 
operational  procedure  was  developed  for  spillway 
gate  sequencing  to  prevent  overtopping  of  the  left 
training  wall  during  low  discharges.  The  sequenc- 
ing of  gates  was  also  studied  to  deflect  the  flow 
away  from  the  right  side  of  the  plunge  pool  during 
repairs  in  1979.  Two  river  channel  modifications 
downstream  from  the  plunge  pool  were  studied  in 
the  model.  To  pass  flood  discharges  greater  than 
6031  cu  m/sec,  the  five  center  bays  of  the  buttress 
dam  will  be  overtopped. 
W86-03343 


FLOW  MEASUREMENT  FLUMES:  APPLICA- 
TIONS TO  IRRIGATION  WATER  MANAGE- 
MENT, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

J.  A.  Replogle,  and  M.  G.  Bos. 

IN:  Advances  in  Irrigation,  Volume  1,  1982.  p  147- 

217,  23  fig,  12  tab,  20  ref. 

Descriptors:  'Flumes,  'Weirs,  'Irrigation  engi- 
neering, 'Irrigation  design,  'Irrigation  ditches,  Ir- 
rigation canals,  Hydraulic  design,  Hydraulic  equip- 
ment, Hydraulic  engineering,  Hydraulic  structures, 
Theoretical  analysis,  Models,  Numerical  analysis, 
Canal  design,  Flow  measurement. 

The  design,  theory,  and  application  of  long-throat- 
ed flumes,  particularly  the  hydraulically  related 
broad-crested  weirs,  to  irrigation  flow  measure- 
ments in  delivery-system  canals  and  farm  ditches, 
both  lined  and  unlined  are  considered.  The  use  of 
long-throated  flumes  is  recommended  for  measur- 
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ing  flows  in  open  channels  whenever  the  water 
surface  at  the  control  section  must  remain  free. 
Types  of  long-throated  flumes  include  the  trape- 
zoidal flumes,  complex  shape  flumes,  and  the 
broad-crested  weirs.  Flow  in  long-throated  flumes 
is  governed  by  the  principles  of  critical  flow.  Mod- 
ular limits  vary  widely  for  various  weirs  and 
flumes  and  is  usually  related  to  the  degree  of 
parallel  flow  achieved  in  the  throat  section  and  the 
friction  and  eddy  losses  caused  by  the  structure 
and  the  associated  downstream  expansion  section, 
if  one  is  used.  A  numerical  example  for  a  trapezoi- 
dal flume  in  a  trapezoidal  channel  is  given  along 
with  a  discussion  of  the  mathematical  modeling  of 
long-throated  flumes.  Factors  which  influence  cali- 
bration include  dimensional  errors  of  construction, 
errors  in  zeroing  the  readout  device,  roughness 
changes  with  time,  seasonal  temperature  effects  on 
fluid  viscosity,  and  sensitivity  of  the  readout 
device.  Selection  of  flume  style  and  site  are  consid- 
ered along  with  numerical  examples  for  the  selec- 
tion of  flume  dimensions  for  trapezoidal  lined 
canals.  Structures  and  adaptations  to  fit  flumes  into 
unlined  canals  are  examined.  (Geiger-PTT) 
W86-03404 


FLUID  FLOWS:  PUMPS,  PIPES  AND  CHAN- 
NELS, 

Exxon  Research  and  Engineering  Co.,  Florham 

Park,  NJ. 

N.  P.  Cheremisinoff. 

Ann  Arbor  Science,  Ann  Arbor,  MI.  1982.  623  p,  3 

append. 

Descriptors:  'Hydraulics,  'Fluid  flow,  'Pumping, 
Pipes,  'Channel  flow,  Flow,  Pressure-measuring 
instruments,  Manometers,  Viscosity,  Laminar  flow, 
Capillarity,  Shear  stress,  Turbulent  flow,  'Pipe 
flow,  Dimensional  analysis,  Friction,  Hydraulic 
valves,  Pumps,  Flow  rates,  Drag,  Roughness  coef- 
ficient, Reynolds  number,  Network  design,  Valves, 
Flow  measurement,  Flow  around  objects,  Flow 
characteristics,  Flowmeters,  Cavitation,  Weirs, 
Flumes,  Nonnewtonian  flow,  'Open-channel  flow. 

An  introductory  and  practical  reference  text  to 
standard  process  flow  problems  is  directed  to  engi- 
neering students  in  fluid  mechanics,  engineers  re- 
viewing principles  and  calculations,  and  process 
engineers  in  first  job  positions.  The  first  of  the 
book's  two  sections  is  a  review  of  basic  fluid 
mechanics  principles.  Chapters  include  systems  of 
units  (including  the  International  System),  fluid 
statics  and  pressure  measurement,  properties  of 
fluids,  motion  and  energy  equations,  laminar  flow, 
turbulence,  and  dimensional  analysis.  In  the  second 
section  these  principles  are  applied  to  specific 
design  practices  for  handling  incompressible  flows 
(liquids),  particularly  handling  and  transportation 
aspects.  Chapters  on  piping  systems  discuss  calcu- 
lation methods  for  pressure  drop  and  flow  param- 
eters through  piping  and  devices  for  flow  control 
and  measurement.  Chapters  on  pumping  operations 
include  pump  classifications,  pump  performances 
and  characteristics,  pump  selection,  oscillating  dis- 
placement pumps,  mechanical  seals  for  pumps,  and 
cavitation.  Flow,  usually  turbulent,  of  Newtonian 
fluids  past  immersed  bodies  relates  to  heat  ex- 
changers and  cooling  towers.  Flow  of  non-Newto- 
nian fluids  deals  with  laminar  flow  conditions. 
Open  channel  flow  characteristics  and  control 
principles  are  applied  to  flow  through  sluice  gates 
and  flumes,  over  weirs,  and  in  sewers.  (Cassar- 
PTT) 
W86-03415 
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AUTOMATED    PLUGGING    FACTOR    MONI- 
TOR: SPECIFICATIONS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  3A. 

W86-03325 


AUTOMATIC  GENERATION  CONTROLLER 
FOR  FLATIRON  DISPATCH  CENTER-LARA- 
MIE  RIVER  POWER  STATION  REMOTE  TER- 
MINAL UNIT, 
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Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
S.  C.  Stitt,  and  G.  Brown. 

Available  from  Engineering  and  Research  Center, 
Denver,  CO.  Report  No.  REC-ERC-81-11,  No- 
vember 1981.  102  p,  1  tab,  7  app,  6  ref. 

Descriptors:  'Computers,  'Control  systems,  •Au- 
tomation, 'Computer  programs,  'Data  transmis- 
sion, 'Electric  powerplants,  Data  processing, 
Powerplants,  Electric  power  production,  Monitor- 
ing. 

The  operation  and  maintenance  of  the  Flatiron 
Automatic  Generation  Controller  (AGC)  Interim 
Controller  (FAIC)  remote  terminal  units  (RTU) 
installed  at  Laramie  River  Powerplant  are  de- 
scribed. One  RTU  is  provided  for  each  of  the  three 
generators  with  the  fourth  unit  provided  as  a  spare. 
Two  of  the  RTU's  will  be  used  to  monitor  and 
control  the  two  Laramie  River  generators  which 
will  render  power  to  the  Flatiron  AGC  control 
area  or  the  west  area.  These  RTU's  will  send  and 
receive  control  signals  from  the  FAIC  master  sta- 
tion which  is  located  at  the  Western  Area  Power 
Administration's  Flatiron  Dispatch  Center.  The 
third  RTU  will  communicate  with  the  Watertown 
AGC  computer  located  at  Watertown,  South 
Dakota. 
W86-03326 


HYDRAULIC  MODEL  STUDIES  OF  MODIFI- 
CATION TO  KLANG  GATES  DAM,  MALAY- 
SIA, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

K.  Gibson,  and  R.  A.  Dodge. 

Available  from  Engineering  and  Research  Center, 

Denver,  CO.  Report  No  GR-82-12,  March  1983. 

23  p,  19  fig,  3  tab. 

Descriptors:  'Hydraulic  equipment,  'Model  stud- 
ies, 'Hydraulic  gates,  'Radial  gates,  'Spillway 
gates,  'Hydraulic  models,  Models,  'Hydraulic  ma- 
chinery, Dams,  Spillways,  Dam  design. 

A  hydraulic  model  was  used  to  study  a  proposed 
modification  to  Klang  Gates  Dam,  Malaysia.  To 
raise  the  reservoir  elevation  3.05  m,  four  radial 
gates  were  to  be  added  to  the  double-curvature 
spillway.  Spillway  pressures  were  measured  for  a 
flush  sillplate  and  a  raised  sillplate  to  accommodate 
the  gates  to  the  curvatures  of  the  spillway.  Dis- 
charge calibration  curves  were  determined  for  var- 
ious gate  openings.  Hydraulic  performance  of  the 
proposed  spillway  modification  proved  satisfac- 
tory. At  the  design  reservoir  elevation  of  97.8  m 
and  with  the  gates  fully  opened,  the  release  was 
376.6  cu  m/sec.  A  higher  discharges,  damage  to 
the  gabions  and  control  house  by  scour,  flood,  or 
wave  action  appeared  possible.  It  was  recommend- 
ed that  calibration  curves  for  gate  openings  smaller 
than  152  mm  be  determined  in  the  field  by  gaging 
the  stream.  Four-gate  operation  is  recommended 
for  as  low  a  discharge  as  is  compatible  with  accu- 
racy requirements  and/or  confidence  in  the  cali- 
brations developed  from  the  downstream  gaging. 
W86-03329 


CASS  -  A  MICROCOMPUTER  CONTROL 
SYSTEM  FOR  GRAND  COULEE  AGC  SIG- 
NALS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

J.  R.  Schurz,  and  T.  R.  Valdez. 

Available  from  Engineering  and  Research  Center, 

Denver,  CO.  Report  No  GR-81-6,  August  1981.  64 

p,  8  fig,  3  app,  3  ref. 

Descriptors:  'Computers,  'Control  systems,  'Au- 
tomation, 'Electric  power  production,  'Electric 
powerplants,  'Data  transmission,  Powerplants, 
Computer  programs,  Electronic  equipment,  Data 
processing,  Grand  Coulee  Dam,  Washington. 

A  processor  dubbed  the  Coulee  Automatic  Gen- 
eration Control  (AGC)  Signal  Stuffer  (CASS)  was 
developed  and  installed  at  Grand  Coulee  Power- 
plant  in  November  1980.  This  processor  allows  the 
Bonneville  Power  Administration  to  receive  the 
actual  plant  total  power  generation  with  minimal 


delay,  thus  allowing  EPA  to  implement  AGC  con- 
trol of  Grand  Coulee.  As  an  added  benefit,  the 
CASS  processor  derives  and  sends  to  the  Grand 
Coulee  programmable  master  supervisory  control 
a  value  for  substitute  generation  which  relieves  the 
operator  of  the  duty  of  manually  entering  changes 
in  substitute  generation.  The  theory,  operation,  and 
program  flow  charts  for  the  new  microcomputer 
control  system  are  presented.  The  AGC  system 
should  prove  more  predictable  and  stable  as  a 
result  of  this  installation. 
W86-03330 


LABORATORY  TESTS  OF  A  HYDRAULIC 
PRESSURE  SURGE  RELIEVER, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

B.  W.  Mefford. 

Available  from  Engineering  and  Research  Center, 

Denver,    CO.    Report    No    GR-83-4,    September 

1983.  25  p,  8  fig,  1  app,  4  ref. 

Descriptors:  'Hydraulic  machinery,  'Hydraulic 
valves,  'Hydraulic  gates,  'Model  studies,  'Models, 
'Mathematical  models,  'Simulation  analysis, 
'Surges,  Hydraulic  equipment,  Water  pressure, 
Laboratory  tests. 

The  positive  pressure  surge  reliever  capability  of 
the  Grove  Flexflo  Model  887  Surge  Reliever 
Valve  was  evaluated  in  laboratory  tests.  The  4- 
inch  relief  valve,  supplied  by  the  Grove  Valve  and 
Regulator  Company,  was  designed  to  reduce  posi- 
tive pressure  surges  in  water  pipelines  by  placing  it 
on  a  pipeline  upstream  of  a  quick  closing  gate 
valve.  During  the  tests,  the  gate  valve  was 
slammed  shut  to  produce  a  sharp  pressure  wave 
traveling  upstream.  Performance  of  the  surge  re- 
liever valve  was  determined  by  measuring  the  re- 
duction in  the  pressure  wave  as  it  traveled  past  the 
valve.  Results  showed  that  the  Flexflo  surge  re- 
liever valve  is  capable  of  significantly  reducing 
pressure  amplitudes  of  common  hydraulic  tran- 
sients. The  valve  is  capable  of  reacting  to  overpres- 
sure in  8  to  10  milliseconds.  Although  the  valve 
testing  period  was  of  a  short  duration,  the  valve 
proved  reliable  in  all  laboratory  tests.  Complex 
systems  incorporating  a  relief  valve  or  valves  can 
be  mathematically  modeled  to  provide  detailed 
system/valve  sizing  data. 
W86-03340 


VARIABLE  SPEED  A-C  MOTOR  CONTROL- 
LER FOR  CANAL  GATE  HOISTS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

D.  Ehler. 

Available  from  Engineering  and  Research  Center, 

Denver,  CO.  Report  No  GR-83-1,  March  1983.  24 

p,  4  fig,  5  app. 

Descriptors:    'Hydraulic    equipment,  'Hydraulic 

gates,     'Radial     gates,     'Electrical  equipment, 

•Motors,      Hydraulic      machinery,  Aqueducts, 
Canals. 

A  variable  speed-motor  controller  for  application 
to  control  large  radial  gate  operation  was  tested  in 
the  laboratory.  Results  showed  that  the  3-hp  vari- 
able-speed motor  controller  is  sufficient  to  provide 
variable  speed  operation  on  the  large  gage  hoists  to 
be  installed  on  the  Granite  Reef  Aqueduct.  Noise 
interference  produced  by  the  controller  is  low 
enough  to  be  used  in  the  field  without  causing 
interference  to  microprocessor,  electronic,  and 
communication  circuits.  The  motor  controller 
must  be  matched  to  the  motor  with  respect  to 
horsepower  rating  and  revolutions  per  minute.  The 
Parajust  controller  which  is  temperature  rated  con- 
servatively will  provide  cyclic  duty  at  elevated 
temperatures.  D-C  voltage  motors  with  controllers 
provide  better  low  speed  control  and  are  more 
efficient  and  economical  for  large  horsepower  rat- 
ings. A-C  voltage  motors  with  controllers  offer 
lower  cost,  especially  for  induction  motors,  and 
require  no  brushes  or  slip  rings. 
W86-03341 


8D.  Soil  Mechanics 


HYDROLOGY,  GEMORPHOLOGY,  AND 
DAM-BREAK  MODELING  OF  THE  JULY  15, 
1982,  LAWN  LAKE  DAM  AND  CASCADE  LAKE 
DAM  FAILURES,  LARIMER  COUNTY,  COLO- 
RADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

R.  D.  Jarrett,  and  J.  E.  Costa. 
Available  from  OFSS,  USGS  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-612, 
1984.  109  p,  72  fig,  13  tab,  29  ref. 

Descriptors:  Dams,  'Dam  failure,  'Floods,  *Geo- 
morphology,  Dam-break  model,  Flood  routing, 
Alluvial  fan,  Earthdams,  Flood  damage,  Hydraulic 
models,  Computer  models,  'Colorado,  Lawn  Lake 
Dam,  Cascade  Lake  Dam,  *Piping(dam  failure). 

On  July  15,  1982,  Lawn  Lake  Dam,  a  26-foot-high 
earthfill  irrigation  dam  built  in  1903  in  Rocky 
Mountain  National  Park,  Colorado,  failed,  due  to 
piping,  releasing  674  acre-feet  of  water  with  a  peak 
discharge  of  18,000  cubic  feet  per  second  down  the 
Roaring  River.  Three  people  were  killed,  and  dam- 
ages were  estimated  at  $31  million.  Cascade  Lake 
Dam,  downstream  from  Lawn  Lake  Dam,  subse- 
quently failed  as  a  result  of  the  flood,  increasing 
the  peak  flow  at  this  point  from  7,210  cubic  feet 
per  second  to  16,000  cubic  feet  per  second.  The 
flood  wave  took  3.28  hours  to  travel  12.5  miles  to 
Lake  Estes,  where  all  the  floodwater  was  stored. 
The  channel  of  the  Roaring  River  was  scoured  as 
much  as  50  feet  and  widened  300  feet.  An  alluvial 
fan  of  42.3  acres,  containing  10  million  cubic  feet 
of  material,  was  deposited  at  the  mouth  of  the 
Roaring  River,  damming  the  Fall  River  and  form- 
ing a  17-acre  lake.  Various  methods  were  used  to 
indirectly  compute  peak  discharge,  attenuation  of 
flow,  and  flood  traveltime.  A  version  of  the  Na- 
tional Weather  Service  dam-break  flood  model 
was  used  to  evaluate  its  performance  on  high- 
gradient  streams,  to  provide  supplemental  hydro- 
logic  information,  and  to  evaluate  various  scenar- 
ios of  dam-break  development.  (USGS) 
W86-03017 


FROST  ACTION  IN  SODL  FOUNDATIONS 
AND  CONTROL  OF  SURFACE  STRUCTURE 
HEAVING, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  2C. 

W86-03317 


QUANTIFICATION  OF  PINHOLE  TEST 
EQUEPMENT  HYDRAULIC  CHARACTERIS- 
TICS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
R.  G.  Acciardi. 

Available  from  Engineering  and  Research  Center, 
Denver,  CO.  Report  No.  REC-ERC-82-15,  Sep- 
tember  1982.  73  p,   15  fig,  8  tab,  4  app,  8  ref. 

Descriptors:  'Soil  engineering,  'Clays,  'Soil  prop- 
erties, 'Soil  erosion,  'Soil  classification,  'Soil  anal- 
ysis, 'Soil  tests,  'Soil  mechanics,  Engineering, 
Soils,  Erosion,  Turbidity. 

A  modified  pinhole  test  procedure  for  identifying 
dispersive  clays  was  developed  by  the  Bureau  of 
Reclamation.  These  clays  are  highly  susceptible  to 
erosion  and  are  unsuitable  materials  for  earthwork 
construction.  Changes  to  the  original  test  proce- 
dure developed  by  Dr.  James  L.  Sherard  included 
increased  emphasis  on  the  use  of  system  flow  rates 
in  the  classification  of  dispersive  soil  grade,  re- 
duced emphasis  on  the  qualitative  test  evaluation 
criteria  such  as  final  eroded  pinhole  size  and  dis- 
charge effluent  turidity  in  the  final  dispersive  grade 
classification,  and  designing  the  equipment  to 
assure  atmospheric  pressure  at  the  pinhole  dis- 
charge and  verification  of  the  actual  hydraulic 
head  on  the  system.  Routine  laboratory  testing  and 
analysis  of  Sherard's  original  data  was  performed 
to  substantiate  proposed  changes.  An  extremely 
high   degree  of  correlation   was   found   between 
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iolid  originally  classified  as  dispersive  by  Sherard 
)n  the  basis  of  effluent  turbidity  and  subsequently 
eclassified  as  dispersive  on  the  basis  of  system 
low  rates.  The  quantitative  method  of  evaluating 
jinhole  test  results  on  the  basis  of  flow  rates 
ihowed  considerable  improvement  over  the  origi- 
lal  qualitative  methods  because  subjective  criteria 
md  operator  bias  are  eliminated. 
#86-03323 

XOSED-SYSTEM  FREEZING  OF  SOILS  EN 
UNTNGS  AND  EARTH  EMBANKMENT 
DAMS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

md  Research  Center. 

C  W.  Jones. 

Report  No  REC-ERC-81-1,  March  1981.  52  p,  36 

Sg,  3  app,  23  ref. 

Descriptors:  Closed  systems,  'Freezing,  *Linings, 
•Embankments,  Compacted  soils,  Canal  linings, 
Frost,  Frost  protection,  Soil  water,  *Soil  engineer- 
ing. 

A  brief  review  of  studies  of  closed-system  freezing 
Jno  source  of  water  except  that  in  voids)  of  com- 
pacted soils  performed  by  other  investigators,  and 
the  laboratory  and  field  data  collected  from  Water 
and  Power  Resources  Service  experiences  are  pre- 
sented. For  compacted  soil  canal  linings,  laborato- 
ry and  field  test  results  show  that  under  certain  soil 
and  temperature  conditions,  freezing  decreases  soil 
density  near  the  surface,  but  increases  density  at 
depth.  In  two  linings,  the  average  density  in- 
creased slightly  during  a  20-year  period.  Frost 
penetration  measurements  made  during  the  1978-79 
winter  on  a  1.5-m-thick  reservoir  lining,  on  three 
earth  dams  under  construction,  and  on  the  Teton 
Dam  remnant  are  shown  along  with  associr-ted  soil 
conditions,  air  freezing  indexes,  and  insulating  ef- 
fects of  snow  and,  for  one  dam,  a  loose  soil  cover. 
There  is  a  discussion  of  (1)  frost  penetration  in 
different  types  of  soil  with  and  without  gravel 
particles,  (2)  the  effect  of  freezing  on  soil  near  the 
surface  of  partially  completed  earth  dams  during 
winter  shutdown  periods,  (3)  the  need  for  investi- 
gating frost  conditions  in  preparation  for  resump- 
tion of  embankment  placement  in  the  spring,  (4)  a 
suggestion  of  possible  detrimental  freezing  action 
at  the  interface  between  a  rock  abutment  and  an 
earth  embankment,  and  (5)  the  possibility  of  crack 
formation  caused  by  soil  shrinkage  during  freezing 
action. 
W86-03328 


8E.  Rock  Mechanics  and 
Geology 


GRAVITY  SURVEY  AND  DEPTH  TO  BED- 
ROCK TN  CARSON  VALLEY,  NEVADA-CALI- 
FORNIA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
D.  K.  Maurer. 

Available  from  OFSS,  USGS,  ox  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84^202,  1985.  20  p,  2  fig,  17  ref. 

Descriptors:  'Alluvial  deposits,  'Bedrock,  'Gravi- 
ty studies,  Geophysics,  'Carson  Valley,  Depth  to 
Bedrock,  'Nevada,  'California,  Carson  Range, 
Pine  Nut  Mountains. 

Gravity  data  were  obtained  from  460  stations  in 
Carson  Valley,  Nevada  and  California.  The  data 
have  been  interpreted  to  obtain  a  map  of  approxi- 
mate depth  to  bedrock  for  use  in  a  ground-water 
model  of  the  valley.  This  map  delineates  the  shape 
of  the  alluvium-filled  basin  and  shows  that  the 
maximum  depth  to  bedrock  exceeds  5,000  feet,  on 
the  west  side  of  the  valley.  A  north-south  trending 
offset  in  the  bedrock  surface  shows  that  the 
Carson-Valley/Pine-Nut-Mountain  block  has  not 
been  tilted  to  the  west  as  a  simple  unit,  but  is 
comprised  of  several  smaller  blocks.  (USGS) 
W86-03087 


8F.  Concrete 


Secondary  Publication  And  Distribution — Group  10C 

bility,  'Strength,  'Concrete  construction,  'Con- 
crete testing,  Concretes,  Dam  foundations,  Ce- 
ments, Dams,  Dam  design,  Idaho. 


EVALUATION  OF  CONCRETE  CORES, 
BLACK  CANYON  DAM,  IDAHO, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

P.  O.  Castaneda. 

Available  from  Engineering  and  Research  Center, 

Denver,  CO.  Report  No.  GR-83-5,  June  1983.  71 

p,  2  fig,  1  tab,  2  app. 

Descriptors:  'Strength,  'Core  drilling,  'Concrete 
technology,  'Concrete  dams,  'Concrete  construc- 
tion, 'Dam  stability,  'Concrete  testing,  'Petrogra- 
phy, Dam  construction,  Dams,  Dam  foundations, 
Dam  design,  Idaho. 

In  1977,  6-  and  10-inch  diameter  cores  were  ex- 
tracted from  Black  Canyon  Dam  (Idaho)  which 
was  built  by  the  Bureau  of  Reclamation  in  1924. 
Results  showed  that  the  concrete  in  the  dam  is  of 
good  quality,  with  an  average  compressive 
strength  of  4,500  pounds/sq  inch  and  an  average 
density  of  155.4  pounds/cu  ft.  Petrographic  studies 
showed  that  the  concrete  is  of  satisfactory  physical 
and  chemical  quality.  No  evidence  of  alkali-aggre- 
gate reaction,  sulfate  or  chloride  attach,  or  freeze- 
thaw  deterioration  was  observed  in  the  interior 
concrete.  Direct  shear  test  results,  analyzed  by 
linear  regression,  were  comparable  to  results  ob- 
tained on  other  Bureau  projects,  with  the  cohesion 
on  sliding  friction  tests  averaging  215.5  pounds/sq 
inch,  and  the  average  angle  of  friction  was  39 
degrees.  Sliding  friction  results  indicated  similar 
behavior  in  both  unbonded  and  bonded  joints. 
These  results  provide  necessary  data  for  design 
modifications  required  to  withstand  the  redefined 
maximum  inflow  design  flood  and  maximum  credi- 
ble earthquake. 
W86-03324 


THEODORE  ROOSEVELT  DAM  CONCRETE 
CORE  INVESTIGATIONS:  1981, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

T.  A.  Gaeto. 

Available  from  Engineering  and  Research  Center, 

Denver,  CO.  Report  No  GR-81-12,  October  1981. 

29  p,  10  fig,  2  tab,  1  app,  3  ref. 

Descriptors:  'Concrete  dams,  'Concrete  technolo- 
gy, 'Dam  stability,  'Concrete  testing,  'Concrete 
construction,  'Dam  foundations,  'Core  drilling, 
•Strength,  Dams,  Dam  construction,  Dam  design, 
Reservoirs,  Storage  capacity.  Theodore  Roosevelt 
Dam,  Arizona. 

Tests  made  on  concrete  cores  taken  in  1979  and 
1980  from  Theodore  Roosevelt  Dam,  Salt  River 
Project,  Arizona  showed  that  the  concrete  in  this 
dam  constructed  between  1903  and  1911  is  in  satis- 
factory condition.  The  average  ratio  of  tensile  to 
compressive  strength  in  the  concrete  core  speci- 
mens was  about  4.4%,  a  normal  value  for  mass 
concrete.  The  tensile  bond  strength  at  the  rock- 
mortar  interface  was  less  than  50%  of  the  tensile 
strength  of  the  concrete  itself.  Cores  received  with 
disbonded  segments  were  not  concentrated  in  a 
specific  area  of  the  dam  which  may  indicate  that 
there  is  not  significant  stress  in  a  particular  area. 
Petrographic  examinations  confirmed  that  the  con- 
crete is  in  satisfactory  physical  condition,  but  there 
is  some  evidence  of  very  minor  deleterious  chemi- 
cal alteration.  These  tests  were  done  to  aid  in 
ascertaining  the  feasibility  of  raising  the  structure 
to  increase  flood  storage  capacities  of  the  reser- 
voir. 
W86-03332 


EVALUATION   OF  CONCRETE   CORES,   AR- 
ROWROCK  DAM,  IDAHO, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

E.  M.  Harboe. 

Available  from  Engineering  and  Research  Center, 

Denver,  CO.  Report  No  GR-82-6,  March  1982.  31 

p,  13  fig,  4  tab. 

Descriptors:  'Dam  construction,  'Concrete  dams, 
•Concrete  technology,  'Core  drilling,  'Dam  sta- 


Construction  of  Arrowrock  Dam  was  completed 
in  1915.  This  structure  is  unique  in  that  it  is  one  of 
three  dams  constructed  with  what  was  called  sand- 
cement.  In  1978,  concrete  cores  were  drilled  from 
six  locations  in  the  dam.  The  evaluation  of  these 
cores  will  be  used  in  a  feasibility  study  for  the 
possible  modification  of  the  structure.  Compressive 
strength  tests  indicate  a  low  compressive  strength 
but  no  significant  reduction  from  the  control 
strengths  established  during  construction.  The  dif- 
ference in  strength  and  modulus  of  elasticity  of  the 
concrete  when  tested  in  a  wet  condition,  compared 
to  cores  tested  in  a  dry  condition,  was  greater  than 
usually  observed  between  wet  and  dry  concrete. 
No  explanation  for  this  behavior  was  determined. 
Minor  evidence  of  silica  gel  was  observed  but  not 
to  the  extent  that  the  structure  would  be  affected 
by  an  alkali  aggregate  reaction.  (Author) 
W86-03342 


81.  Fisheries  Engineering 


WATER  QUALITY  CRITERIA  FOR  PRIMARY 
NURSERY  AREAS  TN  NORTH  CAROLINA, 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-03134 

9.  MANPOWER,  GRANTS 
AND  FACILITIES 


9C.  Research  Facilities 


WATER-RESOURCES  INVESTIGATIONS  OF 
THE  U.S.  GEOLOGICAL  SURVEY  IN  MON- 
TANA, OCTOBER  1983  THROUGH  SEPTEM- 
BER 1984. 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field   IOC. 

W86-03166 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

IOC.  Secondary  Publication 
And  Distribution 


PUBLICATIONS  OF  THE  U.S.  GEOLOGICAL 
SURVEY,  WATER  RESOURCES  DIVISION, 
FOR  PUERTO  RICO  AND  THE  U.S.  VIRGIN 
ISLANDS, 

Geological  Survey,  San  Juan,  PR.  Water  Re- 
sources Div. 

F.  Quinones,  and  M.  Lopez. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-229, 
1985.  21  p,  167  ref. 

Descriptors:  'Bibliographies,  Publications,  'Water 
Resources  Investigations,  U.S.  Geological  Survey, 
•Puerto  Rico,  'U.S.  Virgin  Islands,  Vieques,  Cule- 
bra,  St.  Thomas,  St.  John,  St.  Croix. 

A  bibliography  of  water-resources  investigations 
conducted  by  the  U.S.  Geological  Survey,  Water 
Resources  Division  in  Puerto  Rico  and  the  U.S. 
Virgin  Islands  was  compiled.  The  bibliography 
includes  an  alphabetical  listing  by  author  as  well  as 
listings  by  general  and  specific  areas  in  Puerto 
Rico  and  the  U.S.  Virgin  Islands.  The  publications 
are  also  classified  by  type  of  report:  Open  File, 
Open-File  Data  Report,  KWater-Supply  Paper, 
Water-Resources  Investigations,  and  Professional 
Paper.  (USGS) 
W86-03047 
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Field  10— SCIENTIFIC  AND  TECHNICAL  INFORMATION 
Group  IOC — Secondary  Publication  And  Distribution 


INVESTIGATIONS  AND  RESEARCH  IN 
NEVADA  BY  THE  WATER  RESOURCES  DIVI- 
SION, U.S.  GEOLOGICAL  SURVEY,  1982-83, 
Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

T.  Katzer,  O.  Mossburner,  and  W.  D.  Nichols. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  83-768, 
1984.  40  p,  1  fig,  26  ref. 

Descriptors:  'Geothermal  resources,  'Groundwat- 
er, 'Waste  disposal,  'Floods,  'Sedimentation,  Acid 
mine  drainage,  Hydrology,  'Nevada,  Statewide  re- 
search investigations. 

The  Water  Resources  Division,  U.S.  Geological 
Survey,  is  charged  with  (1)  maintaining  a  hydro- 
logic  network  in  Nevada  that  provides  information 
on  the  status  of  the  State's  water  resources  and  (2) 
engaging  in  technical  water-resources  investiga- 
tions that  have  a  high  degree  of  transferability.  To 
meet  these  broad  objectives,  26  projects  were 
active  during  fiscal  year  1982,  in  cooperation  with 
36  Federal,  State,  and  local  agencies.  Total  funds 
were  $3,319,455,  of  which  State  and  local  coopera- 
tive funding  amounted  to  $741,500  and  Federal 
funding  (comprised  of  Geological  Survey  Federal 
and  cooperative  program  plus  funds  from  six  other 
Federal  agencies)  amounted  to  $2,577,955  for  the 
fiscal  year.  Projects  other  than  continuing  pro- 
grams for  collection  of  hydrologic  data  included 
the  following  topics  of  study:  geothermal  re- 
sources, areal  ground-water  resources  and  ground- 
water modeling,  waste  disposal,  paleohydrology, 
acid  mine  drainage,  the  unsaturated  zone,  stream 
and  reservoir  sedimentation,  river-quality  model- 
ing, flood  hazards,  and  remote  sensing  in  hydrolo- 
gy. In  total,  26  reports  and  symposium  abstracts 
were  published  or  in  press  during  fiscal  year  1982. 
(USGS) 
W86-03114 


WATER-RESOURCES  INVESTIGATIONS  OF 
THE  U.S.  GEOLOGICAL  SURVEY  IN  MON- 
TANA, OCTOBER  1983  THROUGH  SEPTEM- 
BER 1984. 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-435, 
May  1984.  44  p,  3  fig,  2  tab,  132  ref. 

Descriptors:  Data  collection,  'Water  resources 
projects,  Water  quality,  Surface  water,  Ground- 
water, 'Montana. 

U.S.  Geological  Survey  investigations  of  the  water 
resources  of  Montana  are  described.  Hydrologic 
information  and  knowledge  of  the  water  resources 
are  gained  and  disseminated  principally  by  pro- 
grams of  (1)  collecting  hydrologic  data  on  a  con- 
tinuing basis,  (2)  conducting  water-resources  ap- 
praisals of  surface  and  ground  water,  (3)  conduct- 
ing supportive  research  in  hydrology  and  related 


fields,  (4)  disseminating  water  data  and  results  of 
investigations  to  the  public,  (5)  coordinating  acqui- 
sition of  water  data  by  Federal  agencies,  and  (6) 
providing  technical  assistance  in  hydrologic  fields 
to  other  government  agencies.  The  Montana  dis- 
trict of  the  U.S.  Geological  Survey  conducts  its 
hydrologic  work  through  a  headquarters  office  in 
Helena,  a  subdistrict  office  in  Billings,  and  field 
offices  in  Helena,  Fort  Peck,  and  Kalispell.  The 
district  employs  67  people  to  work  on  25  funded 
projects  that  are  organized  under  the  general  cate- 
gories of  data-collection  programs,  problem-orient- 
ed studies,  a  real  appraisals,  coal-related  studies, 
research  projects,  and  hydrologic  studies  and  re- 
search performed  under  contracts  to  research  or- 
ganizations. (USGS) 
W86-03166 


10D.  Specialized  Information 
Center  Services 


OVERVIEW  OF  CAPABILITIES  AVAILABLE 
THROUGH  THE  TNRIS  GEOGRAPHIC  IN- 
FORMATION SYSTEM. 

Texas    Natural    Resources    Information    System, 

Austin. 

TNRIS-017,    September    1981.    (Reprinted    May 

1982).  8  p. 

Descriptors:  'Natural  resources,  'Texas,  'Informa- 
tion systems,  Information  exchange,  Information 
retrieval,  Geography,  Computers,  Automation, 
Computer  programs,  Mapping,  Geologic  mapping, 
Hydrologic  maps. 

The  Texas  Natural  Resources  Information  System 
(TNRIS),  which  was  established  to  provide  maxi- 
mum availability  of  natural  resources  data  and 
related  information  to  state,  federal,  regional,  local, 
and  private  entities  in  Texas,  is  discussed.  One 
aspect  of  the  overall  system,  a  Geographic  Infor- 
mation System  (GIS),  which  provides  for  comput- 
er processing  of  maps  and  other  spatial  data,  is 
being  developed  as  one  of  many  analytical  tools 
for  handling  TNRIS  data.  The  current  and  antici- 
pated near  future  TNRIS  capabilities  for  handling 
spatial  data,  and  procedures  for  making  use  of 
these  capabilities  are  presented.  (Halterman-PTT) 
W86-03261 


TEXAS  NATURAL  RESOURCES  INFORMA- 
TION SYSTEM  (TNRIS):  A  PROGRESS 
REPORT, 

Texas    Natural    Resources    Information    System, 

Austin. 

TNRIS-033,  March  1983,  62  p,  14  fig,  8  tab,  27  ref, 

2  append. 

Descriptors:  'Texas,  'Natural  resources,  'Informa- 
tion systems,  Information  retrieval,  Geography, 
Computers,  Computer  programs,  Mapping,  Geo- 
logic mapping,  Hydrologic  maps. 


The  origin,  design,  implementation,  and  growth  ol 
the  Texas  Natural  Resources  Information  System 
(TNRIS)  are  discussed.  A  review  of  the  various 
types  of  services  and  capabilities  that  have  been 
developed  over  the  past  several  years  to  support 
user  needs  is  provided.  Activities  of  the  Task 
Force,  its  committees,  and  the  TNRIS  Systems 
Central  staff  described  include  conducting  invento- 
ries, establishing  a  library  of  natural  resource  data 
and  information,  monitoring  other  systems,  and 
providing  an  educational  program  for  System  stafl 
and  users.  Also  discussed  are  capabilities  for  date 
analysis,  including  remote  sensing  and  geographic 
systems,  which  have  been  developed  to  support 
decision  making  by  the  participating  State  agen- 
cies.  Examples  are  provided  of  the  types  of  ap- 
proaches used  in  processing  user  requests  and  dis- 
cusses various  assessments  of  the  System  that  hav« 
been  made  by  the  Task  Force  and  others.  A 
number  of  future  TNRIS  objectives  are  noted, 
including  planned  emphasis  on  more  efficient  han- 
dling of  user  requests,  additional  capabilities  foi 
processing  natural  resource  data,  and  improved 
means  for  maintaining  current  inventories  of  newly 
collected  data.  (Author) 
W86-03263 


COMPUTER  BASED  MAPPING  SYSTEM  FOF 
STORAGE  AND  RETRDZVAL  OF  SOU.  ANE 
LAND  USE  DATA:  SUPPORT  ACTIVITIES 
REPORT, 

Texas    Natural    Resources    Information    System, 

Austin. 

TNRIS-018,  August   1982.   33  p,  8  fig,   5  ref,  2 

append. 

Descriptors:  'Natural  resources,  'Texas,  'Informa- 
tion systems,  Information  exchange,  Information 
retrieval,  Geography,  Computers,  Automation, 
Computer  programs,  Mapping,  Geologic  mapping 
Hydrologic  maps. 

An  automated  system  to  store  soils,  surface  watei 
and  land-use  information,  developed  by  the  Texai 
Natural  Resources  Information  System  (TNRIS] 
and  the  Soil  Conservation  Service  (SCS)  in  Texas 
is  described.  The  automated  system  provides  capa- 
bilities to  select  data  from  master  files  of  soil  ant 
land-use  data  for  production  of  tabular  reports  anc 
interpretive  maps.  Computer  software  from  the 
Map  Information  Assembly  and  Display  Systerr 
(MIADS),  developed  by  the  Forest  Service,  wai 
used  in  conjunction  with  TNRIS,  and  served  as  the 
foundation  for  development  of  the  Compute! 
Based  Mapping  System  (CBMS).  Using  15.55-acr< 
grid  cells,  data  for  more  than  thirty-five  countie 
have  been  included  in  CBMS.  The  production  ol 
line  printer  plots,  and  reports  of  acreage  coverec 
by  each  type  of  data  stored,  is  discussed.  The  use 
of  these  interpretive  maps  by  Texas  agencies  is  alsc 
discussed.  (Halterman-PTT) 
W86-03279 
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duction, 
W86-03302  6G 

Assessment  of  Implanted  Substrate  Samplers  for 
Macroinvertebrates  Inhabiting   Stone  Dikes  of 
the  Lower  Mississippi  River, 
W86-03309  5C 


SU-10 


SUBJECT  INDEX 


FENA  RESERVOIR 


Herbicidal  Residues  and  Environmental  Effects 

from  the  Experimental  Application  of  Two  2,4- 

D  Formulations  to  Control  Eurasian  Watermil- 

foil, 

W86-03327  4A 

Effects  of  Operating  the  Mt.  Elbert  Pumped- 
Storage  Powerplant  on  Twin  Lakes,  Colorado: 
1981  Report  of  Findings, 
W86-03336  6G 

ENVIRONMENTAL  IMPACT  STATEMENT 

WyCoalGas  Coal  Gasification  Project:  Prelimi- 
nary  Draft  Environmental   Impact  Stat  -ment, 
Volume  1, 
W86-03271  5C 

Considerations  in  Selecting  Bioassay  Organisms 
for  Determining  the  Potential  Environmental 
Impact  of  Dredged  Material, 
W86-03319  5C 

ENVIRONMENTAL  PROTECTION 

Environmental  Compliance  Guide:  Guidance 
Manual  for  Department  of  Energy  Compliance 
with  the  Fish  and  Wildlife  Coordination  Act. 
W86-03251  6B 

Environmental  Protection:  Standards,  Compli- 
ance and  Costs, 
W86-03344  5B 


Role  of  Toxicology, 
W86-03347 


5C 


Ecotoxicology  and  Environmental  Quality, 
W86-03349  5C 

Role  and  Activities  of  the  Oslo  and  Paris  Com- 
missions, 
W86-03352  5B 

European  Community  Policy  on  Environmental 

Management, 

W86-03353  5C 

Approach  of  the  Federal  German  Republic-An- 
ticipating Environmental  Effects, 
W86-03354  5C 

UK  Approach  -  Environmental  Quality  Stand- 
ards, 
W8WM355  5C 

Pollution  Control  in  Practice, 

W86-03356  5G 

Spillages- An  Operational  Approach, 
W86-03357  5G 

Contingency  Planning  for  Chemical  Accidents, 
W86-03358  5G 

Detection  of  Pollution  at  Drinking  Water  In- 
takes, 
W86-03359  5A 

Costs  of  Environmental  Quality  to  the  Water 

Industry, 

W8W)3360  5E 

Protection  of  the  Aquatic  Environment  -  Re- 
search Needs, 
W86-03361  5C 


EPIDEMIOLOGY 

Epidemiology  and  Water  Quality, 
W86-03348 


5C 


EROSION 

Weathering  Tests  Conducted  on  Soil  Stabilizers: 

Interim  Report, 

W86-03247  4A 

EROSION  CONTROL 

Weathering  Tests  Conducted  on  Soil  Stabilizers: 

Interim  Report, 

W8&03247  4A 


ESTIMATING  FLOOD  VOLUME 

Method  of  Estimating  Flood  Volumes  in  West- 
ern Kansas, 
W86-02922  4A 

ESTUARIES 

Water-Quality    Study    of   the   Tidal    Potomac 

River  and  Estuary  -  An  Overview, 

W86-02975  5B 

Seasonal  Patterns  of  Alkalinity  in  the  San  Fran- 
cisco Bay,  California,  Estuarine  System  During 
1980, 
W86-03059  5B 

Salinity,  Alkalinity,  and  Dissolved  and  Particu- 
late Organic  Carbon  in  the  Sacramento  River 
Water  at  Rio  Vista,  California,  and  at  Other 
Locations  in  the  Sacramento-San  Joaquin  Delta, 
1980, 
W86-03063  5B 

Freshwater  Runoff  and  Salinity  Distribution  in 
the  Loxahatchee  River  Estuary,  Southeastern 
Florida,  1980-82, 
W86-03118  2L 

Water   Quality   Criteria  for   Primary   Nursery 

Areas  in  North  Carolina, 

W86-03134  5C 

Mathematical  Simulation  of  Sediment  and  Radi- 
onuclide Transport  in  Estuaries, 
W86-03284  5B 

Data  from  the  Salsx  Cruises:  May   1978-July 

1980, 

W86-03298  2L 

ESTUARINE  ENVIRONMENT 

Review  of  the  Impact  of  Copper  Released  into 
Marine  and  Estuarine  Environments, 
W86-03265  5C 

FACIES  (SEDIMENTARY) 

Correlation  of  Paleostructure  and  Sediment 
Deposition  in  the  Madison  Limestone  and  Asso- 
ciated Rocks  in  Parts  of  Montana,  North 
Dakota,  South  Dakota,  Wyoming,  and  Nebras- 
ka, 
W86-02977  2F 

FALLOUT 

Atmospheric  Deposition  of  Selected  Chemicals 
and  Their  Effect  on  Nonpoint-Source  Pollution 
in  the  Twin  Cities  Metropolitan  Area,  Minneso- 
ta, 
W86-03125  5B 

FARMS 

Handbook  for  Protection  of  Fish  and  Wildlife 
From  Construction  of  Farm  and  Forest  Roads, 
W86-03257  6B 

FATE  OF  POLLUTANT 

Characterization  of  Glenwood  Springs  and  Dot- 

sero  Springs  Waters, 

W86-03333  2K 

FATE  OF  POLLUTANTS 

Water-Quality  Data  for  34  Sites,  April  and  June, 
1984,  Near  the  Y-12  Plant,  The  Oak  Ridge  Res- 
ervation, Tennessee, 
W86-03048  5B 

Selected  Hydrologic  and  Geochemical  Issues  in 
Site  Characterization  for  Nuclear  Waste  Dispos- 
al: Flood  Basalts  at  the  Hanford  Reservation, 
W86-03282  5E 

Mathematical  Simulation  of  Sediment  and  Radi- 
onuclide Transport  in  Estuaries, 
W86-03284  5B 

Simulation  of  Groundwater  Flow  and  Contami- 
nant Transport  Using  the  Deterministic-Probabi- 
listic Contaminant  Transport  (DPCT)  Model, 
W86-03288  5B 


Effects  of  Weather  Systems,  Currents,  and 
Coastal  Processes  on  Major  Oil  Spills  at  Sea, 
W86-03314  5B 

Fate  of  Chemicals  in  the  Environment:  Com- 
partmental  and  Multimedia  Models  for  Predic- 
tions, 
W86-03362  5B 

Release  of  Chemicals  into  the  Environment, 
W86-03363  5B 

Fate  of  Chemicals  in  Aquatic  Systems:  Process 

Models  and  Computer  Codes, 

W86-03364  5B 


Soil  and  Groundwater  Fate  Modeling, 
W86-03365 


5B 


Role  of  Multimedia  Fate  Models  in  Chemical 

Risk  Assessment, 

W86-03366  5B 


New  Mathematical  Modeling  System, 
W86-03367 


5B 


Model  Predictions  vs.  Field  Observations:  The 

Model  Validation/Testing  Process, 

W86-03368  5B 

Partition  Models  for  Equilibrium  Distribution  of 
Chemicals  in  Environmental  Compartments, 
W86-03369  5B 

Application  of  Fugacity  Models  to  the  Estima- 
tion of  Chemical  Distribution  and  Persistence  in 
the  Environment, 
W86-03370  5B 

Interactions    Between    Dissolved    Humic    and 
Fulvic  Acids  and  Pollutants  in  Aquatic  Environ- 
ments, 
W86-03371  5B 

Comparative   Study   of  the   Relationships   Be- 
tween the  Mobility  of  Alahlor,  Butylate,  and 
Metachlor  in  Soil  and  Their  Physiocochemical 
Properties, 
W86-03372  5B 

Mathematical  Modeling  Application  to  Environ- 
mental Risk  Assessments, 
W86-03373  5B 

Application  of  the  Preliminary  Pollutant  Limit 
Value  (PPLV)  Environmental  Risk  Assessment 
Approach  to  Selected  Land  Uses, 
W86-03374  5B 

Modeling  the  Fate  of  Chemicals  in  the  Aquatic 

Environment. 

W86-03417  5B 

Assessment  of  Modeling  the  Fate  of  Chemicals 

in  the  Aquatic  Environment, 

W86-03418  5B 

Modeling    the    Distribution    of   Chemicals    in 

Aquatic  Environments, 

W86-03419  5B 

FECAL  COLIFORMS 

Water  Quality  of  the  Tidal  Potomac  River  and 
Estuary  Hydrologic  Data  Reports  Supplement 
1979  Through  1981  Water  Years, 
W86-02997  5A 

FECAL  STREPTOCOCCI 

Water  Quality  of  the  Tidal  Potomac  River  and 
Estuary  Hydrologic  Data  Reports  Supplement 
1979  Through  1981  Water  Years, 
W86-02997  5A 

FENA  RESERVOIR 
Survey  of  Fena  Reservoir,  Island  of  Guam:  Lim- 
nological  Reconnaissance, 
W86-03018  2H 


SU-11 


FIELD  TESTS 


FIELD  TESTS 

Model  Predictions  vs.  Field  Observations:  The 

Model  Validation/Testing  Process, 

W86-03368  5B 

FILL  PERMITS 

Environmental    Compliance    Guide:    Guidance 
Manual  for  Department  of  Energy  Compliance 
with  Corps  of  Engineers  Permits  on  Dredging 
and  Filling  Activities. 
W86-03252  6B 

FESTTE  DIFFERENCE  METHOD 

Development    of   a   Two-Dimensional    Digital 
Model  for  the  Analysis  of  the  Ground-Water 
Flow  System  in  the  San  Antonio  Creek  Valley, 
Santa  Barbara  County,  California, 
W86-03108  2F 

FINITE  ELEMENT  METHOD 

Model  Projections,  1980-99,  for  Arkansas  River 
Valley,  Hamilton  and  Kearny  Counties,  South- 
western Kansas, 
W86-02928  2F 

FISH 

Habitat  Suitability  Index  Models:  Largemouth 

Bass, 

W86-03244  6A 

FISH  POPULATIONS 

Studies  of  the  Limnology,  Fish  Populations,  and 
Fishery  of  Turquoise  Lake,  Colorado:  1979-80, 
W86-03339  2H 

FLOOD  CONTROL 

Austin,  Texas,  Flood  of  May  24-25,  1981, 
W86-03260  2A 

Pawcatuck  River  and  Narragansett  Bay  Drain- 
age Basins  Water  and  Related  Land  Resources 
Study:  Blackstone  River  Watershed. 
W86-03301  8A 

Buffalo  Metropolitan  Area,  New  York  Water 
Resources  Management:  Interim  Report  on  Fea- 
sibility of  Flood   Management   in  Tonawanda 
Creek  Watershed, 
W86-03305  8A 

Neponset    River    Basin    Massachusetts,    Flood 

Plain  Management  Study, 

W86-03310  2A 


FLOOD  DAMAGE 

Austin,  Texas,  Flood  of  May  24-25,  1981, 
W86-03260 


2A 


FLOOD  DISCHARGE 

Floods  of  May  1978  in  Southeastern  Montana 

and  Northeastern  Wyoming, 

W86-02971  2E 

FLOOD  FORECASTUMG 

National  Verification  Plan:  Report  of  the  Na- 
tional Verification  Task  Team. 
W86-03292  2A 

FLOOD  FREQUENCY 

Peak  Flow,  Volume,  and  Frequency  of  the  Janu- 
ary 1982  Flood,  Santa  Cruz  Mountains  and  Vi- 
cinity, California, 
W86-02935  4A 

Flood-Discharge  Profiles  of  Selected  Streams  in 

Rockland  County,  New  York, 

W86-02960  2E 

Floods  of  May  1978  in  Southeastern  Montana 

and  Northeastern  Wyoming, 

W86-02971  2E 

Use  of  Selected  Basin  Characteristics  to  Esti- 
mate Mean  Annual  Runoff  and  Peak  Discharges 
for  Ungaged  Streams  in  Drainage  Basins  Con- 
taining Strippable  Coal  Resources,  Northwest- 
ern New  Mexico, 
W86-02978  4C 


SUBJECT  INDEX 


Flooding    in    Northwestern    Hillsborough    and 
Southern  Pasco  Counties,  Florida,  in  1979, 
W86-03109  2E 

Generalized  Skew  Coefficient  for  Flood  Fre- 
quency Computations  for  the  State  of  Hawaii, 
W86-03143  2E 

Characteristics  of  Streamflow  in  Maryland, 
W86-03172  2E 

FLOOD  FREQUENCY  EQUATIONS 

Synthesized  Flood  Frequency  for  Small  Urban 

Streams  in  Tennessee, 

W86-03037  2E 

FLOOD  PEAK 

Maximum  Known  Stages  and  Discharges  of 
New  York  Streams  Through  September  1981, 
W86-03038  2E 

Flooding    in    Northwestern    Hillsborough    and 
Southern  Pasco  Counties,  Florida,  in  1979, 
W86-03109  2E 

FLOOD  PROFILES 

Flood-Discharge  Profiles  of  Selected  Streams  in 

Rockland  County,  New  York, 

W86-02960  2E 

Floodflow   Characteristics  of  Filbin   Creek  at 
Proposed     Interstate     Highway     526,     North 
Charleston,  SC, 
W86-02969  4C 

Flood-Profile    Analysis,    Big    Darby   Creek   at 

State  Route  762,  Orient,  Ohio, 

W86-03027  4C 

FLOOD  PROTECTION 

Pawcatuck  River  and  Narragansett  Bay  Drain- 
age Basins  Water  and  Related  Land  Resources 
Study:  Blackstone  River  Watershed. 
W86-03301  8  A 

Neponset    River    Basin    Massachusetts,    Flood 

Plain  Management  Study, 

W86-03310  2  A 

FLOOD  STAGE 

Flooding    in    Northwestern    Hillsborough    and 
Southern  Pasco  Counties,  Florida,  in  1979, 
W86-03109  2E 

FLOOD  VOLUME 

Method  of  Estimating  Flood  Volumes  in  West- 
ern Kansas, 
W86-02922  4A 

FLOODING 

Flooding    in    Northwestern    Hillsborough    and 
Southern  Pasco  Counties,  Florida,  in  1979, 
W86-03109  2E 

FLOODS 

Floods  of  May  1978  in  Southeastern  Montana 

and  Northeastern  Wyoming, 

W86-02971  2E 

Impact  of  an  Outburst  of  Spirit  Lake  on  the 

Columbia  River, 

W86-03008  2J 

Hydrology,    Gemorphology,    and    Dam-Break 
Modeling  of  the  July  15,  1982,  Lawn  Lake  Dam 
and    Cascade    Lake    Dam    Failures,    Larimer 
County,  Colorado, 
W86-03017  8D 

Flood  Frequency  and  Storm  Runoff  of  Urban 
Areas  of  Memphis  and  Shelby  County,  Tennes- 
see, 
W86-O3078  4A 

Investigations  and  Research  in  Nevada  by  the 

Water    Resources  Division,    U.S.    Geological 
Survey,  1982-83, 

W86-03114  IOC 


Austin,  Texas,  Flood  of  May  24-25,  1981, 
W86-03260 


2A 


FLORA 

Literature  Survey  on  the  Wetland  Vegetation  of 

Alaska, 

W86-03312  2A 

FLORIDA 

Water-Supply  Potential  of  the  Floridan  Aquifer 
in  Osceola,  Eastern  Orange,  and  Southwestern 
Brevard  Counties,  Florida, 
W86-02924  2F 

Wastewater  Application  by  Spray  Irrigation  on 

a  Field  Southeast  of  Tallahassee,  Florida:  Effects 

on  Ground-Water  Quality  and  Quantity,  1980- 

82, 

W86-02929  5B 

Reconnaissance  of  Water  Quality  at  a  U.S.  De- 
partment of  Energy  Site,  Pinellas  County,  Flori- 
da, 
W86-02930  5B 

Hydrogeologic  Data  from  a  Test  Well  in  East- 
Central  Duval  County,  Florida, 
W86-02938  4B 

Surficial  Aquifer  in  Pinellas  County,  Florida, 
W86-02946  2F 

Potentiometric  Surface  of  the  Upper  Floridan 
Aquifer  in  Central  Sumter  County,  Florida,  Sep- 
tember 1984, 
W86-02985  7C 

Quality    of   Ground    Water    Used    for    Public 

Supply  in  Florida,  1983-84, 

W86-02986  7C 

Synopsis  of  Saltwater  Intrusion  in  Dade  County, 

Florida,  Through  1984, 

W86-02988  7C 

Hazardous  Waste  Research,  Pensacola,  Florida, 
W86-02989  5B 

Index  of  Ground-Water  Quality  Data  for  Flori- 
da, 

W86-03002  7C 

Impacts  of  the  Tampa  Bypass  Canal  System  on 

the    Areal    Hydrology,    Hillsborough    County, 

Florida, 

W86-03056  4A 

Drought  of  1980-82  in  Southeast  Florida  with 

Comparison     to     the     1961-62     and     1970-71 

Droughts, 

W86-03082  2B 

Altitude  of  Water  Table,  Surficial  Aquifer,  Palm 
Beach  County,  Florida,  April  24-26,  1984, 
W86-03085  7C 

Cost-Effectiveness  of  the  Stream-Gaging  Pro- 
gram in  Orlando  Subdistrict,  Florida, 
W86-03086  2E 

Potentiometric  Surface  of  the  Upper  Floridan 
Aquifer  in  the  St.  Johns  River  Water  Manage- 
ment District  and  Vicinity,  Florida,  May  1985, 
W86-03095  7C 

Potentiometric  Surface  of  the  Upper  Floridan 
Aquifer  in  the  St.  Johns  River  Water  Manage- 
ment District  and  Vicinity,  Florida,  September 
1984, 
W86-03096  7C 

Potentiometric  Surface  of  the  Upper  Floridan 

Aquifer  System  in  the  St.  Johns  River  Water 

Management  District  and  Vicinity,  Florida,  May 

1984, 

W86-03097  7C 


SU-12 


SUBJECT  INDEX 


GAS  CHROMATOGRAPHY 


Flooding   in    Northwestern    Hillsborough    and 
Southern  Pasco  Counties,  Florida,  in  1979, 
W86-03109  2E 

Freshwater  Runoff  and  Salinity  Distribution  in 
the  Loxahatchee  River  Estuary,  Southeastern 
Florida,  1980-82, 
W86-03118  2L 

Impact   of  Development   on   Availability   a;,d 
Quality  of  Ground  Water  in  Eastern  Nassau 
County,    Florida,    and    Southeastern    Camden 
County,  Georgia, 
W86-03119  2F 

Potentiometric  Surface  of  the  Floridan  Aquifer, 
Southwest  Florida  Water  Management  District, 
May  1984, 
W86-03130  2F 

Generalized  Thickness  and  Configuration  of  the 

Top  of  the  Intermediate  Aquifer,  West-Central 

Florida, 

W86-03137  2F 

Distribution  and  Occurrence  of  Total  Conform 
Bacteria  in  Floridan  Aquifer  Wells,   Western 
Lake  County,  Florida, 
W86-03145  5B 

Index  of  Hydrologic  Data  for  Selected  Sites  in 

Dade  County,  Florida,  1923-80, 

W86-03175  2F 

Water   Resources   Data,   Florida   Water   Year 

1981,  Volume  4,  Northwest  Florida. 
W86-03202  7C 

Water   Resources   Data,   Florida   Water   Year 

1982,  Volume  3B:  Southwest  Florida  Ground 
Water, 

W86-03206  7C 

Water   Resources   Data,   Florida   Water   Year 

1982,  Volume  1A:  Northeast  Florida  Surface 

Water, 

W86-03207  7C 

Water   Resources   Data,   Florida   Water   Year 

1982,  Volume  3A:  Southwest  Florida  Surface 

Water, 

W86-03211  7C 

Water   Resources   Data,   Florida   Water   Year 

1982,  Volume   IB:  Northeast  Florida  Ground 

Water, 

W86-03212  7C 

FLORIDAN  AQUIFER 

Distribution  and  Occurrence  of  Total  Conform 
Bacteria  in  Floridan  Aquifer  Wells,   Western 
Lake  County,  Florida, 
W86-03145  5B 

FLOW  CHARACTERISTICS 

Use  of  Selected  Basin  Characteristics  to  Esti- 
mate Mean  Annual  Runoff  and  Peak  Discharges 
for  Ungaged  Streams  in  Drainage  Basins  Con- 
taining Strippable  Coal  Resources,  Northwest- 
em  New  Mexico, 
W86-02978  4C 

Characteristics  of  Streamflow  in  Maryland, 
W86-03172  2E 

FLOW  DURATION 

Gazetteer    of    Hydrologic    Characteristics    of 
Streams  in  Massachusetts-Coastal  River  Basins 
of  the  South  Shore  and  Buzzards  Bay, 
W86-02962  4A 

Gazetteer  of  Hydrologic  Characteristics  of 
Streams  in  Massachusetts-Thames  River  Basin, 
W8MJ2963  4A 


Gazetteer    of    Hydrologic    Characteristics    of 

Streams    in    Massachusetts-Blackstone    River 

Basin, 

W86-02965  4A 

Gazetteer    of    Hydrologic    Characteristics    of 

Streams    in    Massachusetts-Housatonic    River 

Basin, 

W86-02966  4A 

Streamflow  Characteristics  of  Mountain  Streams 

in  Western  Montana, 

W86-02972  2E 

Gazetteer    of    Hydrologic    Characteristics    of 

Streams  in  Massachusetts-Taunton  and  Tenmile 

River  Basins  and  Coastal  River  Basins  of  Mount 

Hope  Bay,  Narragansett  Bay,  and  Rhode  Island 

Sound, 

W86-02976  4A 

Reconnaissance  Study  of  Stream  Sedimentaion, 

Southern  Guam, 

W86-03112  2J 

Characteristics  of  Streamflow  in  Maryland, 
W86-03172  2E 

FLOW  MEASUREMENT 

Performance  of  Ice  Meter  and  Weight  Assem- 
blies, 
W86-03004  7B 

FLOWMETERS 

Performance  of  Ice  Meter  and  Weight  Assem- 
blies, 
W86-O30O4  7B 

FLOW  RATES 

Data  Collection  for  a  Time-of-Travel  and  Dis- 
persion Study  on  the  Coosa  River  Near  Chil- 
dersburg,  Alabama, 
W86-O3052  2F 

FLOW  UNDER  ICE  MEASUREMENT 

Performance  of  Ice  Meter  and  Weight  Assem- 
blies, 
W86-03004  7B 


FLUID  FLOW 

Fluid  Flows:  Pumps,  Pipes  and  Channels, 
W86-03415 


8B 


FLUMES 

Flow  Measurement  Flumes:  Applications  to  Irri- 
gation Water  Management, 
W86-03404  8B 

FLUORESCENCE 

Fluorometric  Procedures  for  Dye  Tracing, 
W86-03043  7B 

FLUORIDES 

Data  from  a  Solute  Transport  Experiment  in  the 
Leviathan  Mine  Drainage,  Alpine  County,  Cali- 
fornia, October  1982, 
W86-03055  5B 

FLUOROMETERS 

Fluorometric  Procedures  for  Dye  Tracing, 
W86-O3043  7B 

FLUOROMETRY 

Fluorometric  Procedures  for  Dye  Tracing, 
W86-03043  7B 

FOREST  WATERSHEDS 

Processes  of  Atmospheric  Deposition  of  Metals 

and  Acids  to  Forests, 

W86-03236  5B 

Handbook  for  Protection  of  Fish  and  Wildlife 
From  Construction  of  Farm  and  Forest  Roads, 
W86-03257  6B 

FORESTS 

Wastewater  Applications  in  Forest  Ecosystems, 
W86-03295  5D 


FOUNDATION  FAILURE 

Frost  Action  in  Soil  Foundations  and  Control  of 

Surface  Structure  Heaving, 

W86-03317  2C 

FREEZE-THAW  TESTS 

Frost  Action  in  Soil  Foundations  and  Control  of 

Surface  Structure  Heaving, 

W86-03317  2C 

FREEZING 

Closed-System  Freezing  of  Soils  in  Linings  and 

Earth  Embankment  Dams, 

W86-03328  8D 

FREQUENCY  ANALYSIS 

Gazetteer    of    Hydrologic    Characteristics    of 
Streams  in  Massachusetts-Coastal  River  Basins 
of  the  South  Shore  and  Buzzards  Bay, 
W86-02962  4A 

Gazetteer  of  Hydrologic  Characteristics  of 
Streams  in  Massachusetts-Thames  River  Basin, 
W86-02963  4A 

Gazetteer    of    Hydrologic    Characteristics    of 

Streams    in    Massachusetts-Blackstone    River 

Basin, 

W86-02965  4A 

Gazetteer    of    Hydrologic    Characteristics    of 

Streams    in    Massachusetts-Housatonic    River 

Basin, 

W86-02966  4A 

Gazetteer    of    Hydrologic    Characteristics    of 

Streams  in  Massachusetts-Taunton  and  Tenmile 

River  Basins  and  Coastal  River  Basins  of  Mount 

Hope  Bay,  Narragansett  Bay,  and  Rhode  Island 

Sound, 

W86-02976  4A 

FROST  HEAVING 

Frost  Action  in  Soil  Foundations  and  Control  of 

Surface  Structure  Heaving, 

W86-03317  2C 

FROST  PROTECTION 

Frost  Action  in  Soil  Foundations  and  Control  of 

Surface  Structure  Heaving, 

W86-03317  2C 

FUEL  REPROCESSING 

Plant  Response  to  Aqueous  Effluents  Derived 

from  In  Situ  Fossil  Fuel  Processing  Part  III: 

Three  Grass  Species  and  Their  Response  to 

Omega  9  and  to  Five  Produced  Retort  Waters; 

Oil  Shale,  Tar  Sands  and  Underground  Coal 

Gasification. 

W86-03253  5C 

GAGING  STATIONS 

Cost-Effectiveness  of  the  Stream-Gaging  Pro- 
gram in  North  Carolina, 
W86-02973  7A 


Stream-Gaging  Program  in  Colorado, 
W86-03057 


7B 


Cost-Effectiveness  of  the  Stream-Gaging  Pro- 
gram in  Orlando  Subdistrict,  Florida, 
W86-03086  2E 


Stream-Gaging  Program  in  South  Dakota, 
W86-03105 


7A 


Drainage  Areas  in  New  Jersey:  Atlantic  Coastal 
Basins,  South  Amboy  to  Cape  May, 
W86-03178  2E 

GAS  CHROMATOGRAPHY 

Development  of  a  System  for  the  Identification 

of  Oil  Spills, 

W86-03286  5A 


SU-13 


GAS  CHROMATOGRAPHY 


SUBJECT  INDEX 


Dissolved  Nitrogen  Measurements  at  Claries  Hill 

Reservoir  Georgia-South  Carolina, 

W86-03304  8A 

GASOLINE 

Treatment   Technology   for   Removal   of  Dis- 
solved   Gasoline    Components    from    Ground 
Water, 
W86-033U  5D 

GENERALIZED  SKEW  COEFFICIENT 

Generalized  Skew  Coefficient  for  Flood  Fre- 
quency Computations  for  the  State  of  Hawaii, 
W86-03143  2E 

GEOCHEMISTRY 

Evaluation  of  Environmental  Factors  Affecting 
Major  Dissolved-Ion  Yields  of  Streams  in  the 
United  States, 
W86-02923  5B 

Water   Quality    of  a    Stream-Aquifer    System, 

Southern  Franklin  County,  Ohio, 

W86-02931  2K 

Effect  of  Eustatic  Sea-Level  Changes  on  Salt- 
water-Freshwater Relations  in  the  Northern  At- 
lantic Coastal  Plain, 
W86-O3O10  2F 

Data  from  Pumping  and   Injection  Tests  and 
Chemical  Sampling  in  the  Geothermal  Aquifer 
at  Klamath  Falls,  Oregon, 
W86-03169  2F 

GEOHYDROLOGIC  SECTIONS 

Geohydrologic  Sections,  Northern  Louisiana, 
W86-O3083  7C 

GEOHYDROLOGIC  UNITS 

Regional  Geohydrology  of  the  Northern  Louisi- 
ana Salt-Dome  Basin,  Part  II,  Geohydrologic 
Maps  of  the  Tertiary  Aquifers  and  Related  Con- 
fining Layers, 
W86-02956  2F 

Compilation  of  Ground  Water  Quality  Data  in 

Pennsylvania, 

W86-03026  7C 

GEOHYDROLOGY 

Geohydrology  of  the  Madison  and  Associated 
Aquifers  in  Parts  of  Montana,  North  Dakota, 
South  Dakota,  and  Wyoming, 
W86-02921  2F 

Geohydrology  of  the  Valley  Aquifer  in  the  Co- 
hocton  Area,  Upper  Cohocton  River,  Steuben 
County,  New  York, 
W86-02987  7C 

GEOLOGIC  FORMATIONS 

Proposed  Artificial  Recharge  Studies  in  North- 
ern Qatar, 
W86-O3058  2F 

GEOLOGIC  MAPPING 

Generalized  Thickness  and  Configuration  of  the 

Top  of  the  Intermediate  Aquifer,  West-Central 

Florida, 

W86-03137  2F 

GEOLOGY 

Geohydrology    of  the   Northern    Part   of  the 

Town  of  Brookhaven,   Suffolk   County,   New 

York, 

W86-03173  2F 

GEOMORPHOLOGY 

Changes  in  Channel  Geomorphology  of  Six 
Eruption-Affected  Tributaries  of  the  Lewis 
River,  1980-82,  Mount  St.  Helens,  Washington, 
W86-02979  2J 

Hydrology,  Gemorphology,  and  Dam-Break 
Modeling  of  the  July  15,  1982,  Lawn  Lake  Dam 


and    Cascade    Lake    Dam    Failures,    Larimer 

County,  Colorado, 

W86-03017  8D 

GEOPHYSICAL  LOGGING 

Geohydrology  of  Test  Well  USW-H1,  Yucca 

Mountain,  Nye  County,  Nevada, 

W86-03121  2F 

GEORGIA 

Hydrologic  Bench-Mark  Program  as  a  Standard 
to  Compare  and  Evaluate  Time-Series  Trends  in 
Selected  Water-Quality  Constituents  for  Streams 
in  Georgia, 
W86-02940  7A 

Hydrogeology  of  the  Clayton  Aquifer  of  South- 
west Georgia, 
W86-02995  2F 

Hydrogeologic  Data  from  the  U.S.  Geological 
Survey    Test    Wells    Near    Waycross,    Ware 
County,  Georgia, 
W86-03113  2F 

Impact   of  Development   on   Availability   and 
Quality  of  Ground  Water  in  Eastern  Nassau 
County,    Florida,    and    Southeastern    Camden 
County,  Georgia, 
W86-03119  2F 


Ground-Water  Data  for  Georgia,  1983, 
W86-03139 


2F 


Water   Resources   Data,   Georgia   Water   Year 

1983, 

W86-03184  7C 

GEOTHERMAL  RESOURCES 

Investigations  and  Research  in  Nevada  by  the 
Water    Resources    Division,    U.S.    Geological 
Survey,  1982-83, 
W86-03114  IOC 

GEOTHERMAL  STUDIES 

Quantitative    Analysis    of    the    Hydrothermal 
System  in  Lassen  Volcanic  National  Park  and 
Lassen  KGRA, 
W86-02994  2F 

GLACIAL  AQUIFERS 

Water   Quality    of   a    Stream-Aquifer    System, 

Southern  Franklin  County,  Ohio, 

W86-02931  2K 

Ground-Water  Resources  of  the  Mattapoisett 
River  Valley,  Plymouth  County,  Massachusetts, 
W86-03079  2E 

Hydrogeologic    Appraisal    of    Five    Selected 
Aquifers  in  Erie  County,  New  York, 
W86-O3084  2F 

Glacial  Aquifers  Systems  in  the  Northeastern 

United  States~A  Study  Plan, 

W86-03117  2F 

GLACD2RS 

Surface  Topography  of  the  Lower  Part  of  Co- 
lumbia Glacier,  Alaska,  1974-1981, 
W86-03039  2C 

GRANITIC  ROCKS 

Map    Showing    Outcrops    of   Granitic    Rocks, 
Basin  and  Range  Province,  Nevada, 
W86-02991  7C 

Map  Showing  Outcrops  of  Granitic  Rocks,  Ash- 
Flow   Tuff,    and    Laharic   Breccia,    Basin   and 
Range  Province,  Idaho, 
W86-03005  7C 

GRASSES 

Plant  Response  to  Aqueous  Effluents  Derived 
from  In  Situ  Fossil  Fuel  Processing  Part  II:  Five 
Grass  Plant  Species  and  Their  Response  to  Five 
Produced  Retort  Waters;  Oil  Shale,  Tar  Sands 
and  Underground  Coal  Gasification, 
W86-03248  5C 


GRAVITY  FLOW 

Virden  Creek   Pumping   Station   and  Gravity- 
Flow   Outlet   Structure,   Waterloo,   Iowa:   Hy- 
draulic Model  Investigation, 
W86-03299  8B 

GRAVITY  STUDIES 

Bouguer  Gravity  Anomaly  Map  of  the  Twen- 

tynine  Palms  Marine  Corps  Base  and  Vicinity, 

California, 

W86-03006  7B 

Gravity    Survey    and    Depth    to    Bedrock    in 

Carson  Valley,  Nevada-California, 

W86-03087  8E 

GREAT  BASIN  DESERT 

Vegetation   and   Climates   of  the   Last   43,000 
Years  in  the  Vicinity  of  the  Nevada  Test  Site, 
South-Central  Nevada, 
W86-03168  21 

GREAT  BRITAIN 

Environmental   Protection:   Standards,  Compli- 
ance and  Costs, 
W86-03344  5B 

GREAT  LAKES 

Satellite  Observation  of  Great  Lakes  Ice:  1980- 

81, 

W86-03258  2C 

GROUND  WATER 

Effects    of    Hydraulic    Borehole    Mining    or 
Ground  Water  at  a  Test  Site  in  Northeast  St 
Johns  County,  Florida, 
W86-03116  4C 

Water    Resources    Data,    Florida   Water   Yeai 

1982,  Volume    1A:  Northeast  Florida  Surfac* 

Water, 

W86-03207  7C 

GROUNDWATER 

Estimation  of  Vertical  Hydraulic  Conductivit) 
of  the   Clay   Layer   Between   the   Eutaw  and 
Gordo  Aquifers  in  the  Vicinity  of  Faunsdale 
Marengo  County,  Alabama, 
W86-02925  2F 

Surficial  Aquifer  in  Pinellas  County,  Florida. 
W86-02946  2F 

Ground- Water  System  and  Simulated  Effects  ol 
Ground- Water  Withdrawals  in  Northern  Utal 
Valley,  Utah, 
W86-02948  2F 

Description     of    Aquifer    Units     in     Westen 

Oregon, 

W86-02950  2F 

Application  of  the  Conjugate-Gradient  Methot 

to  Ground-Water  Models, 

W86-02954  2F 

Altitude  and  Configuration  of  the  Water  Tabli 
in  the  High  Plains  Aquifer  in  Kansas,  1970 
W86-02970  2F 

Potentiometric  Surface  of  the  Upper  Florida! 
Aquifer  in  Central  Sumter  County,  Florida,  Sep 
tember  1984, 
W86-02985  7C 

Quality    of   Ground    Water    Used    for    Publk 

Supply  in  Florida,  1983-84, 

W86-02986  7C 

Geohydrology  of  the  Valley  Aquifer  in  the  Co 
hocton  Area,  Upper  Cohocton  River,  Steubei 
County,  New  York, 
W86-02987  7( 

Hydrogeology  of  the  Clayton  Aquifer  of  South 

west  Georgia, 

W86-02995  21 


SU-14 


SUBJECT  INDEX 


GROUNDWATER 


Geochemical  Survey  to  Determine  Water-Qual- 
ity Characteristics  of  the  Big  Sioux  Aquifer  in 
Eastern  South  Dakota, 
W86-03019  5B 

Geohydrology   of  Rocks   Penetrated   by   Test 
Well  UE-25pNol,  Yucca  Mountain  Area,  Nye 
County,  Nevada, 
W86-03024  2F 

Compilation  of  Ground  Water  Quality  Data  in 

Pennsylvania, 

W86-03026  7C 

Principle  of  Superposition  and  Its  Application  in 

Ground- Water  Hydraulics, 

W86-03O4O  2F 


Ground-Water     Levels     in     Wyoming, 

Through  1983, 

W86-03046 


1974 


2F 


Water-Resources  Monitoring  in  the  Cottonwood 
Creek  Area,  Shasta  and  Tehama  Counties,  Cali- 
fornia, 1982-83, 
W86-03054  2F 

Selected    Hydrogeologic    Data    for    the    Big 
Muddy  Creek  Valley  Near  Plentywood,  North- 
eastern Montana, 
W86-03068  4B 

Ground-Water  Resources  of  Bottineau  and  Ro- 
lette Counties,  North  Dakota, 
W86-03075  2F 

Geohydrology  of  the  Aquifer  in  the  Santa  Fe 
Group,   Northern  West  Mesa  of  the  Mesilla 
Basin  Near  Las  Cruces,  New  Mexico, 
W86-O3088  2F 

Hydrologic  Data  for  Leviathan  Mine  and  Vicin- 
ity, Alpine  County,  California,  1981-83, 
W86-03091  5B 

Potentiometric  Surface  of  the  Upper  Floridan 
Aquifer  in  the  St.  Johns  River  Water  Manage- 
ment District  and  Vicinity,  Florida,  May  1985, 
W86-03095  7C 

Potentiometric  Surface  of  the  Upper  Floridan 
Aquifer  in  the  St.  Johns  River  Water  Manage- 
ment District  and  Vicinity,  Florida,  September 
1984, 
W86-03096  7C 

Potentiometric  Surface  of  the  Upper  Floridan 

Aquifer  System  in  the  St.  Johns  River  Water 

Management  District  and  Vicinity,  Florida,  May 

1984, 

W86-03097  7C 

Test  Well  DO-CE  88  at  Cambridge,  Dorchester 

County,  Maryland, 

W86-03098  4B 

Hydrogeologic  Data  from  the  U.S.  Geological 
Survey    Test    Wells    Near    Waycross,    Ware 
County,  Georgia, 
W86-03113  2F 

Investigations  and  Research  in  Nevada  by  the 

Water  Resources  Division,  U.S.  Geological 
Survey,  1982-83, 

W86-03114  IOC 

Potential  Ground- Water  Level  Changes  in  the 
Mississippi  River  Alluvial  Aquifer  in  Response 
to  Proposed  Navigation  Improvements  on  the 
Yazoo  River  in  Mississippi, 
W86-03122  2F 


Ground- Water  Data  for  Georgia,  1983, 
W86-03139 


2F 


Evaluation  of  the  Effects  of  Lake  Audubon  on 
Ground-  and  Surface- Water  Levels  in  the  Lake 


Nettie  Area,  Eastern  McLean  County,  North 

Dakota, 

W86-03140  2F 

Evaluation  of  Ground- Water  Quality  Data  from 

Kentucky, 

W86-03142  2K 

Water  Resources  Data,  Alaska  Water  Year  1981. 
W86-03146  7C 

Water  Resources  Data,  Colorado  Water  Year 
1983,  Volume  1.  Missouri  River  Basin,  Arkansas 
River  Basin,  and  Rio  Grande  Basin, 
W86-03147  7C 

Water  Resources  Data,  Colorado  Water  Year 
1983,  Volume  3.  Dolores  River  Basin,  Green 
River  Basin,  and  San  Juan  River  Basin, 
W86-03148  7C 

Water  Resources  Data,  Colorado  Water  Year 
1983,  Volume  2.  Colorado  River  Basin  Above 
Dolores  River, 
W86-03149  7C 

Water  Resources  Data,  Louisiana  Water  Year 
1983,  Volume  1.  Central  and  Northern  Louisi- 
ana, 
W86-03150  7C 

Water  Resources  Data,  Louisiana  Water  Year 
1983,  Volume  2,  Southern  Lousiana, 
W86-03151  7C 

Water  Resources  Data,  Pennsylvania  Water 
Year  1982,  Volume  1.  Delaware  River  Basin, 
W86-03153  7C 

Water  Resources  Data,  Pennsylvania  Water 
Year  1983,  Volume  1.  Delaware  River  Basin, 
W86-03154  7C 

Water  Resources  Data,  Pennsylvania  Water 
Year  1983,  Volume  2.  Susquehanna  and  Poto- 
mac River  Basins, 

W86-03155  7C 

Water    Resources    Data,    Pennsylvania    Water 
Year  1983,  Volume  3.  Ohio  River  and  St.  Law- 
rence River  Basins, 
W86-03156  7C 

Water  Resources  Data,  New  York  Water  Year 

1983,  Volume  2.  Long  Island, 

W86-03157  7C 

Water  Resources  Data,  New  York  Water  Year 
1983,  Volume  3.  Western  New  York, 
W86-03158  7C 

Water  Resources  Data,  Hawaii  and  other  Pacific 
Areas  Water  Year  1983.  Volume  1,  Hawaii, 
W86-03159  7C 

Water  Resources  Data,  Hawaii  and  Other  Pacif- 
ic Areas  Water  Year  1983.  Volume  2, 
W86-03160  7C 

Water  Resources  Data,  Kentucky  Water  Year 

1983. 

W86-03161  7C 

Geohydrology   of  the   Northern    Part   of  the 

Town   of  Brookhaven,   Suffolk   County,   New 

York, 

W86-03173  2F 

Overview   of  Ground-Water  Quality   Data   in 

Wisconsin, 

W86-03177  5A 

Water  Resources  Data,   South  Dakota  Water 

Year  1983, 

W86-03179  7C 

Water  Resources  Data,  Tennessee  Water  Year 

1983, 

W86-03180  7C 


Water  Resources  Data,  Idaho  Water  Year  1983, 
W86-03181  7C 

Water  Resources  Data,  Iowa  Water  Year  1983, 
W86-03182  7C 

Water   Resources    Data,    Kansas   Water   Year 

1983, 

W86-03183  7C 

Water  Resources  Data,  Georgia  Water  Year 

1983, 

W86-03184  7C 

Water  Resources  Data,  New  Jersey  Water  Year 
1983,  Volume  1:  Atlantic  Slope  Basins,  Hudson 
River  to  Cape  May, 
W86-03185  7C 

Water  Resources  Data,  New  York  Water  Year 
1983,  Volume  1:  Eastern  New  York  Excluding 
Long  Island, 
W86-03186  7C 

Water  Resources  Data,  Arkansas  Water  Year 

1983, 

W86-03187  7C 

Water  Resources  Data,  Oregon,  Water  Year 

1983,  Volume  2:  Western  Oregon, 

W86-03188  7C 

Water   Resources   Data,    Indiana   Water   Year 

1983, 

W86-03189  7C 

Water  Resources  Data,  New  Hampshire  and 

Vermont  Water  Year  1983, 

W86-03190  7C 

Water  Resources  Data,  South  Carolina  Water 

Year  1983, 

W86-03191  7C 

Water  Resources  Data,  California  Water  Year 
1982,   Volume   4.   Northern   California   Valley 
Basins  and  the  Great  Basin  from  Honey  Lake 
Basin  to  Oregon  State  Line, 
W86-03192  7C 

Water  Resources  Data,  California,  Water  Year 
1982,  Volume  3.  Southern  Central  Valley  Basins 
and   the   Great   Basin   from   Walker   River   to 
Truckee  River, 
W86-03193  7C 

Water  Resources  Data,  California  Water  Year 
1982,    Volume    2.    Pacific    Slope    Basins   from 
Arroyo  Grande  to  Oregon  State  Line  Except 
Central  Valley, 
W86-03194  7C 

Water  Resources  Data,  California  Water  Year 

1982,  Volume  1.  Southern  Great  Basin  from 
Mexican  Border  to  Mono  Lake  Basin,  and  Pacif- 
ic Slope  Basins  from  Tijuana  River  to  Santa 
Maria  River, 

W86-03195  7C 

Water  Resources  Data,  Illinois  Water  Year  1983, 

Volume  2:  Illinois  River  Basin, 

W86-03196  7C 

Water  Resources  Data,  Illinois  Water  Year  1983, 
Volume  1:  Illinois  Except  Illinois  River  Basin, 
W86-03197  7C 

Water  Resources  Data,   North  Dakota  Water 

Year  1983, 

W86-03198  7C 

Water   Resources   Data,    Nevada   Water   Year 

1983, 

W86-03199  7C 

Water   Resources   Data,    Oregon    Water   Year 

1983,  Volume  1:  Eastern  Oregon, 
W86-O320O  7C 


SU-15 


GROUNDWATER 


SUBJECT  INDEX 


Water  Resources  Data,  Utah  Water  Year  1983, 
W86-03201  7C 

Water    Resources   Data,    Florida   Water    Year 

1981,  Volume  4,  Northwest  Florida. 
W86-O3202  7C 

Water  Resources  Data,  Maryland  and  Delaware 

Water  Year  1982, 

W86-03204  7C 

Water  Resources  Data,  Maine  Water  Year  1982, 
W86-03205  7C 

Water   Resources   Data,    Florida   Water   Year 

1982,  Volume  3B:  Southwest  Florida  Ground 
Water, 

W86-O3206  7C 

Water  Resources  Data,  Wyoming  Water  Year 

1983, 

W86-O3210  7C 

Water   Resources   Data,    Florida   Water   Year 

1982,  Volume  3A:  Southwest  Florida  Surface 

Water, 

W86-03211  7C 

Water   Resources   Data,   Florida   Water   Year 

1982,  Volume   IB:  Northeast  Florida  Ground 

Water, 

W86-03212  7C 

Water  Resources  Data,   Virginia  Water  Year 

1983, 

W86-03213  7C 

Water  Resources  Data,  Maine  Water  Year  1983, 
W86-03214  7C 

Water  Resources  Data,  Wisconsin  Water  Year 

1983, 

W86-03215  7C 

Water  Resources  Data,  West  Virginia  Water 

Year  1983, 

W86-03216  7C 

Water  Resources  Data,  Nebraska  Water  Year 

1982, 

W86-03218  7C 

Water  Resources  Data,  Michigan  Water  Year 

1983, 

W86-03219  7C 

Water  Resources  Data,  Alabama  Water  Year 

1983, 

W86-O3220  7C 

Water  Resources  Data,  Minnesota  Water  Year 
1982,  Volume  1.  Great  Lakes  and  Souris-Red- 
Rainy  River  Basins, 
W86-03221  7C 

Water  Resources  Data,  Minnesota  Water  Year 
1982,  Volume  2:  Upper  Mississippi  and  Missouri 
River  Basins, 
W86-03222  7C 

Water  Resources  Data,  Ohio  Water  Year  1983, 

Volume  1.  Ohio  River  Basin, 

W86-03223  7C 

Water  Resources  Data,  Ohio  Water  Year  1983, 
Volume  2.  St.  Lawrence  River  Basin  Statewide 
Project  Data, 
W86-03224  7C 

Water  Resources  Data,  Nebraska  Water  Year 

1983, 

W86-03225  7C 

Water  Resources  Data,  Maryland  and  Delaware 

Water  Year  1983, 

W8W3226  7C 

Water   Resources   Data,   Arizona  Water   Year 

1982, 

W86-03227  7C 


Water  Resources  Data,   Montana  Water  Year 
1983,    Volume    1:    Hudson    Bay   and    Missouri 
River  Basins, 
W86-03228  7C 

Water  Resources  Data,  Montana  Water  Year 
1983,  Volume  2,  Columbia  River  Basin, 
W86-03229  7C 

Energy  and  U.S.  Agriculture:  Irrigation  Pump- 
ing, 1974-1980, 
W86-03233  3F 

Evaluation  of  Water  Resources  for  Enhanced 
Oil  Recovery  Operations,  Cement  Field,  Caddo 
and  Grady  Counties,  Oklahoma, 
W86-03316  2F 

GROUNDWATER  APPRAISAL 

Ground-Water  Quality  Appraisal  of  Surficial 
Sand-Plain  Aquifers  in  Hubbard,  Morrison, 
Otter  Tail,  and  Wadena  Counties,  Minnesota, 
W86-O3080  2F 

GROUNDWATER  AVAILABILITY 

Water-Supply  Potential  of  the  Floridan  Aquifer 
in  Osceola,  Eastern  Orange,  and  Southwestern 
Brevard  Counties,  Florida, 
W86-02924  2F 

Availability  of  Ground  Water  in  the  Outwash 

Aquifer,  Marion  County,  Indiana, 

W86-02958  2F 

GROUNDWATER  BARRIERS 

Bouguer  Gravity  Anomaly  Map  of  the  Twen- 

tynine  Palms  Marine  Corps  Base  and  Vicinity, 

California, 

W86-03006  7B 

GROUNDWATER  DATA 

Records  of  Wells,  Drillers'  Logs,  Water-Level 
Measurements,     and    Chemical     Analyses    of 
Ground  Water  in  Harris  and  Galveston,  Cos., 
Texas,  1975-79, 
W86O3045  2F 

Ground- Water     Levels     in     Wyoming,     1974 

Through  1983, 

W86-03046  2F 

Test  Wells  T27  and  T28  White  Sands  Missile 
Range,  Dona  Ana  County,  New  Mexico, 
W86-03089  4B 

Test  Wells  T23,  T29,  and  T30,  White  Sands 
Missile  Range  and  Fort  Bliss  Military  Reserva- 
tion, Dona  Ana  County,  NM, 
W86-O3O90  4B 

GROUNDWATER  DEPLETION 

Projected  Water-Level  Declines  in  the  Ogallala 
Aquifer  in  Lea  County,  New  Mexico, 
W86-02952  2F 

Hydrology  of  the  Ogallala   Aquifer   in   Ford 

County,  Southwestern  Kansas, 

W86-03128  2F 

Ground-Water-Level  Trends  in  Idaho,  1971-82, 
W86-03129  2F 

GROUNDWATER  FLOW 

Simulated  Ground- Water  Flow  in  the  Potomac 
Aquifers,  New  Castle  County,  Delaware, 
W86-02920  2F 

Availability  of  Ground  Water  in  the  Outwash 

Aquifer,  Marion  County,  Indiana, 

W86-02958  2F 

GROUNDWATER  HYDRAULICS 

Principle  of  Superposition  and  Its  Application  in 

Ground- Water  Hydraulics, 

W86-03040  2F 

GROUNDWATER-LEVEL  TRENDS 

Ground-Water-Level  Trends  in  Idaho,  1971-82, 
W86-03129  2F 


GROUNDWATER  LEVELS 

Potentiometric  Surface  and  Water  Quality  in  the 

Principal  Aquifer,  Mississippian  Plateaus  Region 

Kentucky, 

W86-02983  2F 

Water-Resources  Monitoring  in  the  Cottonwood 
Creek  Area,  Shasta  and  Tehama  Counties,  Cali- 
fornia, 1982-83, 
W86-03054  2F 

Drought  of  1980-82  in  Southeast  Florida  witl 

Comparison     to     the  1961-62     and     1970-71 

Droughts, 

W86-03082  2E 

Proposed  10- Year  Plan  for  Continuation  of  Hy 
drologic  Studies  of  the  Edwards  Aquifer,  Sai 
Antonio  Area,  Texas, 
W86-03104  2F 


Ground-Water  Data  for  Georgia,  1983, 
W86-03139 


2F 


GROUNDWATER  MODEL 

Ground-Water  Resources  of  the  Mattapoiset 
River  Valley,  Plymouth  County,  Massachusetts 
W86-03079  2E 

GROUNDWATER  MOVEMENT 

Hydrologic  Effects  of  Impoundments  in  Sher 
burne  National  Wildlife  Refuge,  Minnesota, 
W86-02939  21 

Potentiometric  Surface  and  Water  Quality  in  thi 

Principal  Aquifer,  Mississippian  Plateaus  Regiot 

Kentucky, 

W86-02983  21 

Geohydrology  of  the  Valley  Aquifer  in  the  Co 
hocton  Area,  Upper  Cohocton  River,  Steubei 
County,  New  York, 
W86-02987  7( 

Water-Resources  Appraisal  of  the  Upper  Arkan 

sas  River  Basin  from  Leadville  to  Pueblo,  Colo 

rado, 

W86-03025  21 

Measurement  of  Ground- Water  Velocity  Usin| 
Rhodamine  WT  Dye  Near  Sheffield,  IUinoii 
W86-03051  21 

Definition  of  Boundary  and  Initial  Conditions  ii 
the  Analysis  of  Saturated  Ground-Water  Flov 
Systems-An  Introduction, 
W86-03053  21 

Hydrogeologic    Appraisal    of    Five    Select© 
Aquifers  in  Erie  County,  New  York, 
W86-03084  21 

Geohydrology  of  the  Aquifer  in  the  Santa  P 
Group,   Northern   West   Mesa   of  the   Mesill 
Basin  Near  Las  Cruces,  New  Mexico, 
W86-03088  21 

Simulation  of  Groundwater  Flow  and  Contami 
nant  Transport  Using  the  Deterministic-Probabi 
listic  Contaminant  Transport  (DPCT)  Model 
W86-03288  51 

Underground   Residence  Times  and  Chemici 
Quality  of  Basal  Groundwater  in  Pearl  Harbo 
and  Honolulu  Aquifers,  O'Ahu,  Hawaii, 
W86-03290  21 

GROUNDWATER  POLLUTION 

Wastewater  Application  by  Spray  Irrigation  oi 

a  Field  Southeast  of  Tallahassee,  Florida:  Effect 

on  Ground-Water  Quality  and  Quantity,  198C 

82, 

W86-02929  51 


SU-16 


SUBJECT  INDEX 


HYDRAULIC  MODELS 


Preliminary  Evaluation  of  Hydrology  and  Water 
Quality  in  Relation  to  the  Tacoma  Landfill, 
Pierce  County,  Washington, 
W86-02961  5B 

Hazardous  Waste  Research,  Pensacola,  Florida, 
W86-02989  5B 

Geochemical  Survey  to  Determine  Water-Qual- 
ity Characteristics  of  the  Big  Sioux  Aquifer  in 
Eastern  South  Dakota, 
W86-O3019  5B 

Water-Quality  Data  for  34  Sites,  April  and  June, 
1984,  Near  the  Y-12  Plant,  The  Oak  Ridge  Res- 
ervation, Tennessee, 
W86-03048  5B 

Overview  of  Ground-Water  Quality  Data  in 

Wisconsin, 

W86-03177  5  A 

Removal  of  Volatile  Organic  Contaminants  from 

Ground  Water, 

W86-03254  5F 

Selected  Hydrologic  and  Geochemical  Issues  in 
Site  Characterization  for  Nuclear  Waste  Dispos- 
al: Flood  Basalts  at  the  Hanford  Reservation, 
W86-03282  5E 

GROUNDWATER  QUALITY 

Distribution  and  Source  of  Barium  in  Ground 
Water,  Cattaraugus  Indian  Reservation,  South- 
western New  York, 
W86-02955  2F 

Hydrology  of  Area  45,  Northern  Great  Plains 
and  Rocky  Mountain  Coal  Provinces,  Montana 
and  North  Dakota, 
W86-02959  4C 

Preliminary  Evaluation  of  Hydrology  and  Water 
Quality  in  Relation  to  the  Tacoma  Landfill, 


Pierce  County,  Washington, 
W86-02961 


5B 


GYPSUM 

Cation  Exchange  Pretreatment  Studies  for  High 

Recovery:  Yuma  Desalting  Plant, 

W86-03335  3A 

HABITATS 

Habitat  Suitability  Index  Models:  Largemouth 

Bass, 

W86-03244  6A 

HARBORS 

Saco  River-Camp  Ellis  Harbor,   Saco,  Maine: 
Small    Navigation    Project,    Detailed    Project 
Report  and  Environmental  Assessment, 
W86-03322  8A 

HAWAH 

Hydrology  and  Sediment  Transport  Moanalua 

Valley,  Oahu,  Hawaii, 

W86-O3034  2J 

Generalized  Skew  Coefficient  for  Flood  Fre- 
quency Computations  for  the  State  of  Hawaii, 
W86-03143  2E 

Water  Resources  Data,  Hawaii  and  other  Pacific 
Areas  Water  Year  1983.  Volume  1,  Hawaii, 
W86-03159  7C 


Ground- Water  Development  Alternatives  in  the 

Chipuxet     Ground-Water     Reservoir,     Rhode 

Island, 

W86-O3O01  2F 

Index  of  Ground- Water  Quality  Data  for  Flori- 
da, 
W86-O3O02  7C 

Geochemical  Survey  to  Determine  Water-Qual- 
ity Characteristics  of  the  Big  Sioux  Aquifer  in 
Eastern  South  Dakota, 
W86-O3019  5B 

Hydrogeologic  and  Water-Quality  Characteris- 
tics of  Prairie  du  Chien- Jordan,  Aquifer,  South- 
east Minnesota, 
W86-03042  2F 

GROUNDWATER  RECHARGE 

Proposed  Artificial  Recharge  Studies  in  North- 
ern Qatar, 
W86-03058  2F 

GUAM 

Survey  of  Fena  Reservoir,  Island  of  Guam:  Lim- 

nological  Reconnaissance, 

W86-03018  2H 

Reconnaissance  Study  of  Stream  Sedimentaion, 

Southern  Guam, 

W86-03112  2J 

GULF  COASTAL  PLAIN 

Planning  Report  for  the  Western  Gulf  Coast 
Regional    Aquifer    System    Analysis,    Gulf   of 
Mexico  Coastal  Plain,  United  States, 
W86-03069  2F 


Water  Use  in  Hawaii,  1980, 
W86-03170 


6D 


Underground  Residence  Times  and  Chemical 
Quality  of  Basal  Groundwater  in  Pearl  Harbor 
and  Honolulu  Aquifers,  O'Ahu,  Hawaii, 
W86-O3290  2F 

HAZARDOUS  WASTE 

Hazardous  Waste  Research,  Pensacola,  Florida, 
W86-02989  5B 

HAZARDOUS  WASTES 

Preliminary  Evaluation  of  Hydrology  and  Water 
Quality  in  Relation  to  the  Tacoma  Landfill, 
Pierce  County,  Washington, 
W86-02961  5B 

HEAVY  METALS 

Removal    of   Toxic    Metals    in    Electroplating 
Wash  Water  by  a  Donnan  Dialysis  Process, 
W86-03239  5D 

Heavy  Metals  Pollution  of  the  Upper  Arkansas 
River,  Colorado,  and  Its  Effects  on  the  Distribu- 
tion of  the  Aquatic  Macrofauna, 
W86-03338  5B 

HERBICIDE  RESIDUES 

Herbicidal  Residues  and  Environmental  Effects 

from  the  Experimental  Application  of  Two  2,4- 

D  Formulations  to  Control  Eurasian  Watermil- 

foil, 

W86-03327  4A 

HIGHWAY  CONSTRUCTION 

Calculating  Sediment  Discharge  from  a  High- 
way Construction  Site  in  Central  Pennsylvania, 
W86-03102  4C 

HIGHWAY  EFFECTS 

Floodflow   Characteristics  of  Filbin   Creek  at 
Proposed     Interstate     Highway     526,     North 
Charleston,  SC, 
W86-02969  4C 

Determining    the    Effectiveness    of    Highway 
Drainage  Systems  in  Preventing  Salt  Contamina- 
tion of  Ground  Water, 
W86-03044  5G 

HIGHWAYS 

Safety  Treatment  of  Roadside  Parallel-Drainage 

Structures, 

W86-03250  8A 


HISTORIC  FLOODS 

Preliminary  Investigation  of  Flow  Characteris- 
tics of  the  Alabama  River  Upstream  from  Selma, 
Alabama, 
W86-03077  2E 

HOT  SPRINGS 

Hydrogen  and  Oxygen  Isotope  Geochemistry  of 
Cold  and  Warm  Springs  from  the  Tuscarora, 
Nevada  Thermal  Area, 
W86-03308  2K 

HOUSATONIC  RIVER 

Distribution  of  Polychlorinated  Biphenyls  in  the 
Housatonic  River  and  Adjacent  Aquifer,  Massa- 
chusetts, 
W86-03093  5B 

HOUSTON 

Hydrologic  Data  for  Urban  Studies  in  the  Hous- 
ton, Texas,  Metropolitan  Area,  1982, 
W86-03106  7C 

HUMIC  ACIDS 

Influence  of  Humic-Acid  Complexing  on  the 
Mobility  of  Americium  in  the  Soil  Aquatic  Envi- 
ronment, 
W86-03315  5B 

HYDRAULIC  BOREHOLE  MINING 

Effects    of    Hydraulic    Borehole    Mining    on 
Ground  Water  at  a  Test  Site  in  Northeast  St. 
Johns  County,  Florida, 
W86-03116  4C 

HYDRAULIC  CONDUCnVITY 

Geohydrology  of  Test  Well  USW-H1,  Yucca 

Mountain,  Nye  County,  Nevada, 

W86-03121  2F 

HYDRAULIC  EQUIPMENT 

Automated  Plugging  Factor  Monitor:  Specifica- 
tions, 
W86-03325  3A 

Hydraulic   Model    Studies   of  Modification   to 

Klang  Gates  Dam,  Malaysia, 

W86-03329  8C 

Variable  Speed  A-C  Motor  Controller  for  Canal 

Gate  Hoists, 

W86-03341  8C 

HYDRAULIC  GATES 

Hydraulic   Model   Studies   of  Modification   to 

Klang  Gates  Dam,  Malaysia, 

W86-03329  8C 

Laboratory  Tests  of  a  Hydraulic  Pressure  Surge 

Reliever, 

W86-03340  8C 

Variable  Speed  A-C  Motor  Controller  for  Canal 

Gate  Hoists, 

W86-03341  8C 

HYDRAULIC  MACHINERY 

Hydraulic   Model   Studies   of  Modification   to 

Klang  Gates  Dam,  Malaysia, 

W86-03329  8C 

Laboratory  Tests  of  a  Hydraulic  Pressure  Surge 

Reliever, 

W86-03340  8C 

HYDRAULIC  MINING 

Effects    of    Hydraulic    Borehole    Mining    on 
Ground  Water  at  a  Test  Site  in  Northeast  St. 
Johns  County,  Florida, 
W86-03116  4C 

HYDRAULIC  MODELS 

Theoretical  and  Observed  Profiles  of  Tidal  Cur- 
rents at  Two  Sites  on  the  Southeastern  Bering 
Sea  Shelf, 
W86-03237  2L 


SU-17 


HYDRAULIC  MODELS 

Unsaturated  Flow  Modeling  of  a  Retorted  Oil 

Shale  Pile, 

W86-03281  5B 

Virden  Creek   Pumping   Station   and   Gravity- 
Flow   Outlet   Structure,   Waterloo,   Iowa:   Hy- 
draulic Model  Investigation, 
W86-03299  8B 

Hydraulic   Model    Studies   of  Modification   to 

Klang  Gates  Dam,  Malaysia, 

W86-03329  8C 


Hydraulic  Model  Studies  of  Bartlett  Dam, 
W86-03343 


8B 


HYDRAULIC  PROPERTIES 

Geohydrology    of  the    Northern    Part   of  the 

Town  of  Brookhaven,   Suffolk   County,   New 

York, 

W86-03173  2F 

HYDRAULIC  VALVES 

Laboratory  Tests  of  a  Hydraulic  Pressure  Surge 

Reliever, 

W86-03340  8C 

HYDRAULICS 

Fluid  Flows:  Pumps,  Pipes  and  Channels, 
W86-03415  8B 

HYDROGEN  ION  CONCENTRATION 

Temporal  Trends  in  the  Acidity  of  Precipitation 

and  Surface  Waters  in  New  York, 

W86-03135  5B 

HYDROGEOLOGIC  FRAMEWORK 

Hydrogeologic  Framework  for  the  Sand  Aqui- 
fer of  the  Southeastern  United  States  Coastal 
Plain, 
W86-03041  2F 

HYDROGEOLOGY 

Geohydrology  of  the  Madison  and  Associated 
Aquifers  in  Parts  of  Montana,  North  Dakota, 
South  Dakota,  and  Wyoming, 
W86-02921  2F 

Hydrogeologic  Data  from  a  Test  Well  in  East- 
Central  Duval  County,  Florida, 
W86-02938  4B 

Regional  Geohydrology  of  the  Northern  Louisi- 
ana Salt-Dome  Basin,  Part  II,  Geohydrologic 
Maps  of  the  Tertiary  Aquifers  and  Related  Con- 
fining Layers, 
W86-02956  2F 

Conceptual  Hydrologic  Model  of  Flow  in  the 
Unsaturated  Zone,  Yucca  Mountain,  Nevada, 
W86-02974  5B 

Potentiometric  Surface  of  the  Upper  Floridan 
Aquifer  in  Central  Sumter  County,  Florida,  Sep- 
tember 1984, 
W86-02985  7C 

Hydrogeology  of  the  Clayton  Aquifer  of  South- 
west Georgia, 
W86-02995  2F 

Description  and  Some  Hydrogeologic  Implica- 
tions of  Cores  from  the  Radioactive  Waste  Man- 
agement Complex,  Idaho, 
W86-02999  5E 

Water-Resources  Appraisal  of  the  Upper  Arkan- 
sas River  Basin  from  Leadville  to  Pueblo,  Colo- 
rado, 
W86-03025  2E 

Effects  of  Artificial  Recharge  on  an  Alluvial 
Aquifer,  Ogallala  Formation,  Texas, 
W86-03032  4B 

Hydrogeologic  and  Water-Quality  Characteris- 
tics of  Prairie  du  Chien-Jordan,  Aquifer,  South- 
east Minnesota, 
W86-03042  2F 


SUBJECT  INDEX 


Proposed  Artificial  Recharge  Studies  in  North- 
ern Qatar, 
W86-03058  2F 

Proposed  10- Year  Plan  for  Continuation  of  Hy- 
drologic Studies  of  the  Edwards  Aquifer,  San 
Antonio  Area,  Texas, 
W86-03104  2F 

Potentiometric  Surface  of  the  Floridan  Aquifer, 
Southwest  Florida  Water  Management  District, 
May  1984, 
W86-03130  2F 

Descriptive,  Geologic,  and  Borehole  Geophysi- 
cal Logs  for  23  Test  Holes  in  South-Central 
Nebraska, 
W86-03176  2F 

HYDROGRAPH  ANALYSIS 

Estimation  of  Incomplete  Streamflow  for  Select- 
ed Sites  on  the  Carson  and  Truckee  Rivers  in 
California  and  Nevada,  1944-80, 
W86-02990  2E 

HYDROGRAPHS 

Water-Level     Hydrographs     for     Observation 

Wells  in  Virginia,  1982, 

W86-02996  7C 

Ground- Water     Levels     in     Wyoming,      1974 

Through  1983, 

W86-03046  2F 

Groundwater  Levels  in  Nebraska,  1983, 
W86-03094  2F 

Evaluation  of  the  Effects  of  Lake  Audubon  on 

Ground-  and  Surface-Water  Levels  in  the  Lake 

Nettie  Area,   Eastern  McLean  County,  North 

Dakota, 

W86-03140  2F 

HYDROGRAPHY 

Cost-Effectiveness  of  the  Stream-Gaging  Pro- 
gram in  Orlando  Subdistrict,  Florida, 
W86-03086  2E 

HYDROLOGIC  BUDGET 

Estimation  of  Incomplete  Streamflow  for  Select- 
ed Sites  on  the  Carson  and  Truckee  Rivers  in 
California  and  Nevada,  1944-80, 
W86-02990  2E 

HYDROLOGIC  DATA 

Rainfall-Runoff  Data  in  the  Albuquerque,  New 
Mexico,  Metropolitan  Area,  1976-83, 
W86-02933  7C 

Water-Level     Hydrographs     for     Observation 

Wells  in  Virginia,  1982, 

W86-02996  7C 

Hydrogeologic  Data  Related  to  the  Potential  for 
Stock- Water  Development  on  Federally  Owned 
Rangeland  Near  Dillon,  Montana, 
W86-O3016  7C 

Water-Resources  Appraisal  of  the  Upper  Arkan- 
sas River  Basin  from  Leadville  to  Pueblo,  Colo- 
rado, 
W86-03025  2E 

Compilation  of  Ground  Water  Quality  Data  in 

Pennsylvania, 

W86-03026  7C 

Annual  Water-Resources  Review,  White  Sands 

Missile  Range,  New  Mexico  1983, 

W86-O3031  7C 

Uses,  Funding,  and  Availability  of  Continuous 

Streamflow  Data  in  Montana, 

W86-03036  7B 

Summary  of  Water-Resources  Activities  of  the 
United  States  Department  of  Interior,  Geologi- 
cal Survey-Fiscal  Year  1984,  South  Dakota, 
W86-03067  2E 


Selected     Hydrogeologic    Data    for    the    Big 
Muddy  Creek  Valley  Near  Plentywood,  North- 
eastern Montana, 
W86-03068  4B 

Annual  Yield  and  Selected  Hydrologic  Data  for 
the  Arkansas  River  Basin  for  the  Arkansas  River 
Basin    Compact,     Arkansas    Oklahoma,     1984 
Water  Year, 
W86-03074  2E 

Hydrologic  Data  for  Urban  Studies  in  the  Hous- 
ton, Texas,  Metropolitan  Area,  1982, 
W86-03106  7C 

Hydrologic  Data  for  the  Larimer- Weld  Region- 
al Water-Monitoring  Program,  Colorado,  1975- 
1982, 
W86-03110  2E 

Hydrologic-Data    Stations    and    Lake    Levels, 

Kenai-Nikiski  Area,  Alaska,  1983, 

W86-03115  2E 

Water  Resources  Data,  Alaska  Water  Year  1981. 
W86-03146  7C 

Water  Resources  Data,  Colorado  Water  Year 
1983,  Volume  1.  Missouri  River  Basin,  Arkansas 
River  Basin,  and  Rio  Grande  Basin, 

W86-03147  7C 

Water  Resources  Data,  Colorado  Water  Yeai 
1983,  Volume  3.  Dolores  River  Basin,  Green 
River  Basin,  and  San  Juan  River  Basin, 

W86-03148  7C 

Water  Resources  Data,  Colorado  Water  Yeai 
1983,  Volume  2.  Colorado  River  Basin  Above 
Dolores  River, 
W86-03149  7C 

Water  Resources  Data,  Louisiana  Water  Yeai 
1983,  Volume  1.  Central  and  Northern  Louisi- 
ana, 
W86-03150 


7C 


Water  Resources  Data,  Louisiana  Water  Yeai 
1983,  Volume  2,  Southern  Lousiana, 
W86-03151  7C 

Water    Resources    Data,    New    Mexico    Watei 

Year  1983, 

W86-03152  7C 

Water  Resources  Data,  Pennsylvania  Water 
Year  1982,  Volume  1.  Delaware  River  Basin, 
W86-03153  7C 

Water  Resources  Data,  Pennsylvania  Watei 
Year  1983,  Volume  1.  Delaware  River  Basin 
W86-03154  7C 

Water    Resources    Data,    Pennsylvania    Watei 
Year  1983,  Volume  2.  Susquehanna  and  Poto- 
mac River  Basins, 
W86-03155  7C 

Water    Resources    Data,    Pennsylvania    Watei 
Year  1983,  Volume  3.  Ohio  River  and  St.  Law- 
rence River  Basins, 
W86-03156  7C 

Water  Resources  Data,  New  York  Water  Yeai 

1983,  Volume  2.  Long  Island, 

W86-03157  7C 

Water  Resources  Data,  New  York  Water  Yeai 
1983,  Volume  3.  Western  New  York, 
W86-03158  7C 

Water  Resources  Data,  Hawaii  and  other  Pacific 
Areas  Water  Year  1983.  Volume  1,  Hawaii, 
W86-03159  7C 

Water  Resources  Data,  Hawaii  and  Other  Pacif 
ic  Areas  Water  Year  1983.  Volume  2, 
W86-03160  7C 


SU-18 


SUBJECT  INDEX 


HYDROLOGY 


Water  Resources  Data,  Kentucky  Water  Year 

1983. 

W86-03161  7C 

Water  Resources  Data,  South  Dakota  Water 

Year  1983, 

W86-03179  7C 

Water  Resources  Data,  Tennessee  Water  Year 

1983, 

W86-O3180  7C 

Water  Resources  Data,  Idaho  Water  Year  1983, 
W86-03181  7C 

Water  Resources  Data,  Iowa  Water  Year  1983, 
W86-03182  7C 

Water    Resources    Data,    Kansas   Water   Year 

1983, 

W86-03183  7C 

Water  Resources  Data,  New  Jersey  Water  Year 
1983,  Volume  1:  Atlantic  Slope  Basins,  Hudson 
River  to  Cape  May, 
W86-03185  7C 

Water  Resources  Data,  New  York  Water  Year 
1983,  Volume  1:  Eastern  New  York  Excluding 
Long  Island, 
W86-03186  7C 

Water  Resources  Data,  Arkansas  Water  Year 

1983, 

W86-03187  7C 

Water  Resources  Data,  Oregon,  Water  Year 

1983,  Volume  2:  Western  Oregon, 

W86-03188  7C 

i 

Water   Resources   Data,    Indiana   Water   Year 

1983, 

W86-03189  7C 

i 

Water  Resources  Data,   New   Hampshire  and 

Vermont  Water  Year  1983, 

W86-03190  7C 

Water  Resources  Data,  South  Carolina  Water 

Year  1983, 

W86-03191  7C 

Water  Resources  Data,  California  Water  Year 
1982,   Volume   4.   Northern   California  Valley 
Basins  and  the  Great  Basin  from  Honey  Lake 
Basin  to  Oregon  State  Line, 
W86-03192  7C 

Water  Resources  Data,  California,  Water  Year 
1982,  Volume  3.  Southern  Central  Valley  Basins 
and  the  Great   Basin   from   Walker   River  to 
Truckee  River, 
W86-03193  7C 

Water  Resources  Data,  California  Water  Year 
1982,    Volume   2.    Pacific    Slope    Basins   from 
Arroyo  Grande  to  Oregon  State  Line  Except 
Central  Valley, 
W86-03194  7C 

Water  Resources  Data,  California  Water  Year 
1982,  Volume  1.  Southern  Great  Basin  from 
Mexican  Border  to  Mono  Lake  Basin,  and  Pacif- 
ic Slope  Basins  from  Tijuana  River  to  Santa 
Maria  River, 
W86-03195  7C 

Water  Resources  Data,  Illinois  Water  Year  1983, 

Volume  2:  Illinois  River  Basin, 

W86-03196  7C 

Water  Resources  Data,  Illinois  Water  Year  1983, 
Volume  1:  Illinois  Except  Illinois  River  Basin, 
W86-03197  7C 

Water  Resources  Data,   North  Dakota  Water 


Year  1983, 
W86-03198 


7C 


Water   Resources   Data,    Nevada   Water   Year 

1983, 

W86-03199  7C 

Water   Resources   Data,   Oregon   Water   Year 

1983,  Volume  1:  Eastern  Oregon, 

W86-03200  7C 

Water  Resources  Data,  Utah  Water  Year  1983, 
W86-03201  7C 

Water    Resources    Data,    Florida   Water    Year 

1981,  Volume  4,  Northwest  Florida. 
W86-03202  7C 

Water  Resources  Data,  Maryland  and  Delaware 

Water  Year  1982, 

W86-03204  7C 

Water  Resources  Data,  Maine  Water  Year  1982, 
W86-03205  7C 

Water   Resources   Data,    Florida   Water   Year 

1982,  Volume  3B:  Southwest  Florida  Ground 
Water, 

W86-03206  7C 

Water   Resources   Data,    Florida   Water   Year 

1982,   Volume   1A:  Northeast  Florida  Surface 

Water, 

W86-03207  7C 

Water  Resources  Data,  Texas,  Water  Year  1982, 
Volume  3;  Colorado  River,  Lavaca  River,  Gua- 
dalupe River,  Nueces  River,  Rio  Grande  Basins 
and  Intervening  Coastal  Basins, 
W86-03208  7C 

Water  Resources  Data,   Missouri  Water  Year 

1983, 

W86-03209  7C 

Water  Resources  Data,  Wyoming  Water  Year 

1983, 

W86-03210  7C 

Water   Resources   Data,    Florida   Water   Year 

1982,  Volume  3 A:  Southwest  Florida  Surface 

Water, 

W86-03211  7C 

Water   Resources   Data,    Florida   Water   Year 

1982,  Volume   IB:   Northeast  Florida  Ground 

Water, 

W86-03212  7C 

Water   Resources  Data,   Virginia   Water  Year 

1983, 

W86-03213  7C 

Water  Resources  Data,  Maine  Water  Year  1983, 
W86-03214  7C 

Water  Resources  Data,  Wisconsin  Water  Year 

1983, 

W86-03215  7C 

Water  Resources  Data,   West  Virginia  Water 

Year  1983, 

W86-03216  7C 

Water  Resources  Data,  Oklahoma  Water  Year 

1982, 

W86-03217  7C 

Water  Resources  Data,  Nebraska  Water  Year 

1982, 

W86-03218  7C 

Water  Resources  Data,  Michigan  Water  Year 

1983, 

W86-03219  7C 

Water  Resources  Data,  Alabama  Water  Year 

1983, 

W86-03220  7C 


Water  Resources  Data,  Minnesota  Water  Year 
1982,  Volume  1.  Great  Lakes  and  Souris-Red- 
Rainy  River  Basins, 
W86-03221  7C 

Water  Resources  Data,  Minnesota  Water  Year 

1982,  Volume  2:  Upper  Mississippi  and  Missouri 
River  Basins, 

W86-03222  7C 

Water  Resources  Data,  Ohio  Water  Year  1983, 

Volume  1.  Ohio  River  Basin, 

W86-03223  7C 

Water  Resources  Data,  Ohio  Water  Year  1983, 
Volume  2.  St.  Lawrence  River  Basin  Statewide 
Project  Data, 
W86-03224  7C 

Water  Resources  Data,  Nebraska  Water  Year 

1983, 

W86-03225  7C 

Water  Resources  Data,  Maryland  and  Delaware 

Water  Year  1983, 

W86-03226  7C 

Water   Resources   Data,   Arizona  Water   Year 

1982, 

W86-03227  7C 

Water  Resources  Data,  Montana  Water  Year 

1983,  Volume    1:    Hudson    Bay   and   Missouri 
River  Basins, 

W86-03228  7C 

Water  Resources  Data,   Montana  Water  Year 
1983,  Volume  2,  Columbia  River  Basin, 
W86-03229  7C 

HYDROLOGIC-DATA  COLLECTION 

Data  Uses  and  Funding  of  the  Stream-Gaging 

Program  in  Missouri, 

W86-03070  7A 

HYDROLOGIC  DATA  COLLECTIONS 

Manitoba:  Surface  Water  Data,  1984, 
W86-03287  2E 

HYDROLOGIC  MAPS 

Regional  Geohydrology  of  the  Northern  Louisi- 
ana Salt-Dome  Basin,  Part  II,  Geohydrologic 
Maps  of  the  Tertiary  Aquifers  and  Related  Con- 
fining Layers, 
W86-02956  2F 

Hydrologic  Characteristics  of  Nebraska  Soils, 
W86-03028  2G 

HYDROLOGIC  MODELS 

Availability  of  Ground  Water  in  the  Outwash 

Aquifer,  Marion  County,  Indiana, 

W86-02958  2F 

Ground- Water  Development  Alternatives  in  the 

Chipuxet     Ground-Water     Reservoir,     Rhode 

Island, 

W86-03001  2F 

Workshop  on  Riverine  Water  Quality  Modeling, 
W86-03293  7B 

HYDROLOGIC  SOIX  GROUPS 

Hydrologic  Characteristics  of  Nebraska  Soils, 
W86-03028  2G 

HYDROLOGY 

Hydrology  of  Area  61  Northern  Great  Plains 
and  Rocky  Mountain  Coal  Provinces,  Colorado 
and  New  Mexico, 
W86-02934  2E 

Hydrology  of  Area  29,  Eastern  Region,  Interior 

Coal  Province,  Illinois, 

W86-03111  2E 


SU-19 


HYDROLOGY 


SUBJECT  INDEX 


Underground   Residence  Times  and  Chemical 
Quality  of  Basal  Groundwater  in  Pearl  Harbor 
and  Honolulu  Aquifers,  O'Ahu,  Hawaii, 
W86-03290  2F 

HYDROMETRIC  STATIONS 

Quebec:  Surface  Water  Data,  1984, 

W86-03235  2E 

Manitoba:  Surface  Water  Data,  1984, 
W86-03287  2E 

HYDROMETRY 

Discharge  Ratings  at  Gaging  Stations, 
W86-03029  7B 

ICE  BREAKUP 

Satellite  Observation  of  Great  Lakes  Ice:  1980- 

81, 

W86-03258  2C 

Saco  River-Camp  Ellis  Harbor,  Saco,  Maine: 
Small    Navigation    Project,    Detailed    Project 
Report  and  Environmental  Assessment, 
W86-03322  8A 

ICE  COVER 

Satellite  Observation  of  Great  Lakes  Ice:  1980- 

81, 

W86-03258  2C 

ICE  FORMATION 

Satellite  Observation  of  Great  Lakes  Ice:  1980- 

81, 

W86-03258  2C 

ICEBERGS 

Use  of  Non-Conventional  Water  Resource  in 

Developing  Countries, 

W86-03240  3A 

ICED  LAKES 

Satellite  Observation  of  Great  Lakes  Ice:  1980- 

81, 

W86-03258  2C 

IDAHO 

Description  and  Some  Hydrogeologic  Implica- 
tions of  Cores  from  the  Radioactive  Waste  Man- 
agement Complex,  Idaho, 
W86-02999  5E 

Map  Showing  Outcrops  of  Granitic  Rocks,  Ash- 
Flow  Tuff,   and   Laharic   Breccia,   Basin   and 
Range  Province,  Idaho, 
W86-O3O05  7C 

Ground-Water-Level  Trends  in  Idaho,  1971-82, 
W86-03129  2F 

Water  Resources  Data,  Idaho  Water  Year  1983, 
W86-03181  7C 

ILLINOIS 

Measurement  of  Ground- Water  Velocity  Using 
Rhodamine  WT  Dye  Near  Sheffield,  Illinois, 
W86-03051  2F 

Hydrology  of  Area  29,  Eastern  Region,  Interior 

Coal  Province,  Illinois, 

W8&-03111  2E 

Estimates  of  Long-Term   Suspended-Sediment 
Loads  in  Bay  Creek  at  Nebo,  Pike  County, 
Illinois,  1940-80, 
W86-03138  2J 

Water  Resources  Data,  Illinois  Water  Year  1983, 

Volume  2:  Illinois  River  Basin, 

W86-03196  7C 

Water  Resources  Data,  Illinois  Water  Year  1983, 
Volume  1:  Illinois  Except  Illinois  River  Basin, 
W86-03197  7C 

Reclamation  of  Abandoned  Mined  Lands  Along 

the  Upper   Illinois  Waterway  Using   Dredged 

Material, 

W86-03280  5G 


IMPOUNDMENTS 

Hydrologic  Effects  of  Impoundments  in  Sher- 
burne National  Wildlife  Refuge,  Minnesota, 
W86-02939  2F 

INDEXING 

Index  of  Ground- Water  Quality  Data  for  Flori- 
da, 
W86-03O02  7C 

INDIANA 

Availability  of  Ground  Water  in  the  Cmtwash 

Aquifer,  Marion  County,  Indiana, 

W86-02958  2F 

Chemical  and  Biological  Quality  of  Streams  at 

the  Indiana  Dunes  National  Lakeshore,  Indiana, 

1978-80, 

W86-03163  5B 

Water    Resources    Data,    Indiana   Water   Year 

1983, 

W86-03189  7C 

INDICATORS 

Considerations  in  Selecting  Bioassay  Organisms 
for   Determining   the   Potential   Environmental 
Impact  of  Dredged  Material, 
W86-03319  5C 

INDUCED  INFILTRATION 

Water   Quality    of  a   Stream-Aquifer    System, 

Southern  Franklin  County,  Ohio, 

W86-02931  2K 


INDUSTRIAL  USES 

Water  Use  in  Hawaii,  1980, 
W86-03170 


6D 


INDUSTRIAL  WASTEWATER 

Removal    of  Toxic    Metals    in    Electroplating 
Wash  Water  by  a  Donnan  Dialysis  Process, 
W86-03239  5D 

INFORMATION  RETRIEVAL 

Index  of  Ground- Water  Quality  Data  for  Flori- 
da, 
W86-03002  7C 

INFORMATION  SYSTEMS 

Overview  of  Capabilities  Available  Through  the 
TNRIS  Geographic  Information  System. 
W86-03261  10D 

Texas  Natural  Resources  Information  System 

(TNRIS):  A  Progress  Report, 

W86-03263  10D 

Update  of  Texas  Land  Cover  Maps  by  Comput- 
er-Assisted Analysis  of  Landsat  Digital  Data: 
Support  Activities  Report, 
W86-03272  7B 

Computer  Based  Mapping  System  for  Storage 
and  Retrieval  of  Soil  and  Land  Use  Data:  Sup- 
port Activities  Report, 
W86-03279  10D 

INFRARED  RADIATION 

Canopy  Temperature  and  Crop  Water  Stress, 
W86-03401  3F 

INFRARED  SPECTROSCOPY 

Infrared    Spectrophotometry    of   Pollutants    in 

Water  Systems, 

W86-03413  5A 

INITIAL  CONDITIONS 

Definition  of  Boundary  and  Initial  Conditions  in 
the  Analysis  of  Saturated  Ground-Water  Flow 
Systems—An  Introduction, 
W86-03053  2F 

INJECTION 

Proposed  Artificial  Recharge  Studies  in  North- 
ern Qatar, 
W86-03058  2F 


INJECTION  TESTS 

Data  from   Pumping  and   Injection  Tests  and 
Chemical  Sampling  in  the  Geothermal  Aquifer 
at  Klamath  Falls,  Oregon, 
W86-03169  2F 

INJECTION  WELLS 

Effects    of    Hydraulic    Borehole    Mining    on 
Ground  Water  at  a  Test  Site  in  Northeast  St. 
Johns  County,  Florida, 
W86-03116  4C 

INLAND  WATERWAYS 

Potential  Ground-Water  Level  Changes  in  the 
Mississippi  River  Alluvial  Aquifer  in  Response 
to  Proposed  Navigation  Improvements  on  the 
Yazoo  River  in  Mississippi, 
W86-03122  2F 

INSTREAMFLOW 

Protecting  Instream  Flows  in  California:  An  Ad- 
ministrative Case  Study, 
W86-03276  6B 

INSTRUMENTATION  SUPPORT 

Hydrologic  Instrumentation  Facility  of  the  U.S. 

Geological  Survey, 

W86-03164  7B 

INSTRUMENTS 

Water  Resources  Division  Water  Level  Record- 
er Rental  Program  -  History  and  Operation, 
W86-03009  7B 

Hydrologic  Instrumentation  Facility  of  the  U.S. 

Geological  Survey, 

W86-03164  7B 

INTERSTATE  COMPACTS 

Annual  Yield  and  Selected  Hydrologic  Data  for 
the  Arkansas  River  Basin  for  the  Arkansas  River 
Basin  Compact,  Arkansas  Oklahoma,  1984 
Water  Year, 

W86-03074  2E 

ION  EXCHANGE 

Removal    of  Toxic    Metals    in    Electroplating 
Wash  Water  by  a  Donnan  Dialysis  Process, 
W86-03239  5D 

ION  TRANSPORT 

Evaluation  of  Environmental  Factors  Affecting 
Major  Dissolved-Ion  Yields  of  Streams  in  the 
United  States, 
W86-02923  5B 

IONS 

Evaluation  of  Environmental  Factors  Affecting 
Major  Dissolved-Ion  Yields  of  Streams  in  the 
United  States, 
W86-02923  5B 

IOWA 

Water  Resources  Data,  Iowa  Water  Year  1983, 
W86-03182  7C 

IRRIGATION 

Energy  and  U.S.  Agriculture:  Irrigation  Pump- 
ing, 1974-1980, 
W86-03233  3F 


Advances  in  Irrigation, 
W86-03398 

Level-Basin  Irrigation, 
W86-O3403 

IRRIGATION  DESIGN 

Level-Basin  Irrigation, 
W86-03403 


3F 


3F 


3F 


Flow  Measurement  Flumes:  Applications  to  Irri- 
gation Water  Management, 
W86-03404  8E 


SU-20 


SUBJECT  INDEX 


LAND  USE 


Principles,  Practices,  and  Potentialities  of  Trick- 
le (Drip)  Irrigation, 
W86-03405  3F 

IRRIGATION  DITCHES 

Flow  Measurement  Flumes:  Applications  to  Irri- 
gation Water  Management, 
W86-03404  8B 

IRRIGATION  EFFICIENCY 

Crop- Water  Production  Functions  and  Econom- 
ic   Implications    for    the    Texas    High    Plains 
Region, 
W86-03255  3F 

Water  Conservation  Alternatives  for  California 
Agriculture:  A  Microeconomic  Analysis, 
W86-03256  3F 

Effects  of  Decreased  Watering  on  Wheat  and 

Barley  Yields, 

W86-03289  3F 


Advances  in  Irrigation, 
W86-03398 


3F 


Conjunctive  Use  of  Rainfall  and  Irrigation  in 

Semiarid  Regions, 

W86-03399  3F 

Canopy  Temperature  and  Crop  Water  Stress, 
W86-03401  3F 

Use  of  Solute  Transport  Models  to  Estimate  Salt 

Balance  Below  Irrigated  Cropland, 

W86-03402  3F 


IRRIGATION  ENGINEERED 

Level-Basin  Irrigation, 
W86-03403 


3F 


Flow  Measurement  Flumes:  Applications  to  Irri- 
gation Water  Management, 
W86-03404  8B 

IRRIGATION  OPERATION 

Principles,  Practices,  and  Potentialities  of  Trick- 
le (Drip)  Irrigation, 
W86-03405  3F 

IRRIGATION  PRACTICES 

Crop-Water  Production  Functions  and  Econom- 
ic   Implications    for    the    Texas    High    Plains 
Region, 
W86-03255  3F 

Water  Conservation  Alternatives  for  California 
Agriculture:  A  Microeconomic  Analysis, 
W86-03256  3F 


Advances  in  Irrigation, 
W86-03398 


3F 


Conjunctive  Use  of  Rainfall  and  Irrigation  in 

Semiarid  Regions, 

W86-03399  3F 


Level-Basin  Irrigation, 
W86-03403 

IRRIGATION  PROGRAMS 

Advances  in  Irrigation, 
W86-03398 


3F 


3F 


Conjunctive  Use  of  Rainfall  and  Irrigation  in 

Semiarid  Regions, 

W86-03399  3F 

Irrigation  Scheduling  Using  Soil  Moisture  Meas- 
urements: Theory  and  Practice, 
W86-O3400  3F 

IRRIGATION  REQUIREMENTS 

Hydrology   of  the   Ogallala   Aquifer  in   Ford 

County,  Southwestern  Kansas, 

W86-03128  2F 

Irrigation  Scheduling  Using  Soil  Moisture  Meas- 
urements: Theory  and  Practice, 
W86-034O0  3F 


KANSAS 

Method  of  Estimating  Flood  Volumes  in  West- 
ern Kansas, 
W86-02922  4A 

Relations  of  Urban  Land-Use  and  Dry- Weather 
Storm  and  Snowmelt  Flow  Charactertistics  to 
Stream-Water     Quality,     Shunganunga     Creek 
Basin,  Topeka,  Kansas, 
W86-02926  4C 

Water-Quality    Reconnaissance    and    Statistical 
Analysis  for  Selected  Water-Supply  Lakes  in 
Eastern  Kansas, 
W86-02927  5A 

Model  Projections,  1980-99,  for  Arkansas  River 
Valley,  Hamilton  and  Kearny  Counties,  South- 
western Kansas, 
W86-02928  2F 

Predictive  Simulations  of  Alternatives  for  Man- 
aging the  Water  Resources  of  North  Fork  Solo- 
mon River  Valley  Between  Kirwin  Dam  and 
Waconda  Lake,  North-Central  Kansas, 
W86-02941  2A 

Altitude  and  Configuration  of  the  Water  Table 
in  the  High  Plains  Aquifer  in  Kansas,  1970, 
W86-02970  2F 

Evaluation  of  the  Cost  Effectiveness  of  the  1983 

Stream-Gaging  Program  in  Kansas, 

W86-02992  2E 

Urban  Water-Quality  Data  and  Statistical  Sum- 
maries for  Selected  Sites  in  the  Shunganunga 
Creek  Basin,  Topeka,  Kansas, 
W86-03099  5B 

Hydrology   of  the   Ogallala   Aquifer   in   Ford 

County,  Southwestern  Kansas, 

W86-03128  2F 

Water    Resources    Data,    Kansas    Water    Year 

1983, 

W86-03183  7C 

KARST  HYDROLOGY 

Potentiometric  Surface  and  Water  Quality  in  the 

Principal  Aquifer,  Mississippian  Plateaus  Region 

Kentucky, 

W86-02983  2F 

KENTUCKY 

Potentiometric  Surface  and  Water  Quality  in  the 

Principal  Aquifer,  Mississippian  Plateaus  Region 

Kentucky, 

W86-02983  2F 

Streamflow  and  Basin  Characteristics  at  Select- 
ed Sites  in  Kentucky, 
W86-02993  7C 

Low-Flow  Characteristics  of  Kentucky  Streams, 

1983, 

W86-02998  7C 

Effects  on  Water  Quality  of  Coal  Mining  in  the 
Basin  of  the  North  Fork  Kentucky  River,  East- 
ern Kentucky, 
W86-03136  5B 

Evaluation  of  Ground- Water  Quality  Data  from 

Kentucky, 

W86-03142  2K 

Water  Resources  Data,  Kentucky  Water  Year 

1983. 

W86-03161  7C 

KINETICS 

Kinetic  Model  for  the  Chlorination  of  Power 

Plant  Cooling  Waters, 

W86-03283  5F 


KINETICS  OF  DENITRIFICATION 

Characterization  of  the  Kinetics  of  'Denitrifica- 

tion'  in  Stream  Sediments, 

W86-03397  5C 

LAKE  FISHERIES.  *FISH  MANAGEMENT 

Studies  of  the  Limnology,  Fish  Populations,  and 
Fishery  of  Turquoise  Lake,  Colorado:  1979-80, 
W86-03339  2H 

LAKE  ICE 

Satellite  Observation  of  Great  Lakes  Ice:  1980- 

81, 

W86-03258  2C 

LAKE  LEVELS 

Drought  of  1980-82  in  Southeast  Florida  with 

Comparison     to     the     1961-62     and     1970-71 

Droughts, 

W86-03082  2B 

May  1984-April  1985  Water  Budget  of  Reelfoot 
Lake  with  Estimates  of  Sediment  Inflow  and 
Concentrations  of  Pesticides  in  Bottom  Material 
in  Tributary  Streams-Basic  Data  Report, 
W86-03100  5B 

Hydrologic-Data    Stations    and    Lake    Levels, 

Kenai-Nikiski  Area,  Alaska,  1983, 

W86-03115  2E 

LAKE  SEDIMENTS 

Theodore  Roosevelt  Lake:  1981  Sedimentation 

Survey, 

W86-03331  2J 

LAKES 

Water-Quality    Reconnaissance    and    Statistical 
Analysis  for  Selected  Water-Supply   Lakes  in 
Eastern  Kansas, 
W86-02927  5A 

HCMM  Hydrological  Analysis  in  Utah, 
W86-03241  7B 

Determination  of  Turbidity   Patterns   in   Lake 
Chicot  from  Landsat  MSS  Imagery, 
W86-03291  2J 

Effects  of  Operating  the  Mt.  Elbert  Pumped- 
Storage  Powerplant  on  Twin  Lakes,  Colorado: 
1981  Report  of  Findings, 
W86-03336  6G 

LAND  APPLICATION 

Sludge  -  Recycling  for  Agricultural  Use, 
W86-03275  5E 

LAND  DISPOSAL 

Sludge  -  Recycling  for  Agricultural  Use, 
W86-03275  5E 

Wastewater  Applications  in  Forest  Ecosystems, 
W86-03295  5D 

LAND  RECLAMATION 

Classification  of  Stream  Basins  in  Southeastern 

Ohio   According   to   Extent   of  Surface   Coal 

Mining, 

W86-03071  4C 

Reclamation  of  Abandoned  Mined  Lands  Along 

the  Upper   Illinois  Waterway   Using  Dredged 

Material, 

W86-03280  5G 

LAND  USE 

Relations  of  Urban  Land-Use  and  Dry-Weather 
Storm  and  Snowmelt  Flow  Charactertistics  to 
Stream-Water     Quality,     Shunganunga     Creek 
Basin,  Topeka,  Kansas, 
W86-02926  4C 

Water-Quality    Reconnaissance    and    Statistical 
Analysis  for  Selected  Water-Supply   Lakes  in 
Eastern  Kansas, 
W86-02927  5A 


SU-21 


LANDFILLS 


SUBJECT  INDEX 


LANDFILLS 

Preliminary  Evaluation  of  Hydrology  and  Water 
Quality   in   Relation   to   the   Tacoma   Landfill, 
Pierce  County,  Washington, 
W86-02961  5B 

LASSEN  VOLCANIC  NATIONAL  PARK 

Quantitative    Analysis    of    the    Hydrothermal 
System  in  Lassen  Volcanic  National  Park  and 
Lassen  KGRA, 
W86-02994  2F 

LEVEES 

Assessment  of  Implanted  Substrate  Samplers  for 
Macroinvertebrates  Inhabiting  Stone  Dikes  of 
the  Lower  Mississippi  River, 
W86-03309  5C 

LIMNOLOGIC  DATA  COLLECTION 

Limnological     Applications     of    Multispectral 

Remote  Sensing, 

W86-03277  7B 

LIMNOLOGY 

Survey  of  Fena  Reservoir,  Island  of  Guam:  Lim- 
nological Reconnaissance, 
W86-03018  2H 

Chlorophyll  a  Concentration  and  Distribution  in 

Twin  Lakes,  Colorado,  Prior  to  Operation  of 

Mt.  Elbert  Pumped-Storage  Powerplant,   1977- 

81, 

W86-03234  2H 

Effects  of  Operating  the  Mt.  Elbert  Pumped- 
Storage  Powerplant  on  Twin  Lakes,  Colorado: 
1981  Report  of  Findings, 
W86-03336  6G 

Studies  of  the  Limnology,  Fish  Populations,  and 
Fishery  of  Turquoise  Lake,  Colorado:  1979-80, 
W86-03339  2H 

LINEAMENTS 

Linear  Features  Determined  from  Landsat  Im- 
agery in  Wyoming, 
W86-O3120  7C 

Linear  Features  Determined  from  Landsat  Im- 
agery in  North  Dakota, 
W86-03144  7C 

LINEAR  TRENDS 

Linear  Features  Determined  from  Landsat  Im- 
agery in  Wyoming, 
W86-03120  7C 

Linear  Features  Determined  from  Landsat  Im- 
agery in  North  Dakota, 
W86-03144  7C 

Linear  Features  Determined  from  Landsat  Im- 
agery for  the  Richfield  1  deg.  by  2  deg.  Quad- 
rangle and  Adjacent  Part  of  Southwestern  Utah, 
W86-03165  7C 

LININGS 

Closed-System  Freezing  of  Soils  in  Linings  and 

Earth  Embankment  Dams, 

W86-03328  8D 

LITERATURE  REVDZW 

Literature  Survey  on  the  Wetland  Vegetation  of 

Alaska, 

W86-03312  2  A 

LOG-PEARSON  TYPE  D3  DISTRIBUTION 

Generalized  Skew  Coefficient  for  Flood  Fre- 
quency Computations  for  the  State  of  Hawaii, 
W86-03143  2E 

LONG  ISLAND  (NY) 

Potentiometric  Surfaces  on  Long  Island,  New 

York- A  Bibliography  of  Maps, 

W86-03030  7C 


LONGITUDINAL  DISPERSION 

Traveltime,     Longitudinal-Dispersion,     Reaera- 
tion,   and   Basin   Characteristics  of  the   White 
River,  Colorado  and  Utah, 
W86-02984  2E 

LOTIC  ECOSYSTEMS 

Conceptual  Framework  for  Process  Studies  in 

Lotic  Ecosystems, 

W86-03378  5C 


LOTIC  ENVIRONMENT 

Dynamics  of  Lotic  Systems, 
W86-03375 


5C 


Serial  Discontinuity  Concept  of  Lotic  Ecosys- 
tems, 
W86-03377  5C 

Energy  Basis  of  Ecosystem  Control  at  Silver 

Springs,  Florida, 

W86-03383  2H 

Alterations  in  the  Biodynamics  of  the  Red  Cedar 
River  Associated  with  Human  Impacts  During 
the  Past  20  Years, 
W86-03384  5C 

Influence  of  Hydrologic  Variations  on  Phospho- 
rus Cycling  and  Retention  in  a  Swamp  Stream 
Ecosystem, 
W86-03386  2H 

Organic  Carbon  Supply  and  Demand  in  the  She- 
tucket  River  of  Eastern  Connecticut, 
W86-03387  2E 

Aquatic  Macrophyte  Contribution  to  the  New 

River  Organic  Matter  Budget, 

W86-03388  2E 

Primary  Production  and  Decomposition  of  Sub- 
mergent  and  Emergent  Aquatic  Plants  of  Two 
Appalachian  Rivers, 
W86-03389  5C 

Biotic   Interactions  or  Abiotic   Limitations.   A 
Model  of  Lotic  Community  Structure, 
W86-03390  5C 

Intermediate-Disturbance   Hypothesis:   An   Ex- 
planation for  Biotic  Diversity  Patterns  in  Lotic 
Ecosystems, 
W86-03391  5C 

Invertebrate  Drift  and  Particulate  Organic  Ma- 
terial Transport  in  the  Savannah  River  Below 
Lake  Hartwell  During  a  Peak  Power  Generation 
Cycle, 
W86-03392  5B 

Dynamics  of  Leaf  Processing  in  a  Medium-Sized 

River, 

W86-03393  5C 

Role  of  Shredders  in  Detrital  Dynamics  of  Per- 
manent and  Temporary  Streams, 
W86-03394  5C 

Microbial   Action  in  Detrital  Leaf  Processing 
and  the  Effects  of  Chemical  Perturbation, 
W86-03395  5C 

LOTIC  ENVIRONMENTS 

Resource  Spiraling:  An  Operational  Paradigm 

for  Analyzing  Lotic  Ecosystems, 

W86-03376  5C 

LOUISIANA 

Regional  Geohydrology  of  the  Northern  Louisi- 
ana Salt-Dome  Basin,  Part  II,  Geohydrologic 
Maps  of  the  Tertiary  Aquifers  and  Related  Con- 
fining Layers, 
W86-02956  2F 

Geohydrologic  Sections,  Northern  Louisiana, 
W86-03O83  7C 


Generalized  Potentiometric  Surface  of  the  Evan 

geline  and   Equivalent   Aquifers   in   Louisiana 

1980, 

W86-03107  7C 

Water  Resources  Data,  Louisiana  Water  Yeai 

1983,  Volume  1.  Central  and  Northern  Louisi 

ana, 

W86-O3150  7C 

Water  Resources  Data,  Louisiana  Water  Yen 
1983,  Volume  2,  Southern  Lousiana, 
W86-03151  7C 

LOW  FLOW 

Gazetteer    of    Hydrologic    Characteristics    ol 
Streams  in  Massachusetts-Coastal  River  Basim 
of  the  South  Shore  and  Buzzards  Bay, 
W86-02962  4A 

Gazetteer  of  Hydrologic  Characteristics  ol 
Streams  in  Massachusetts-Thames  River  Basin 
W86-02963  4A 

Gazetteer    of    Hydrologic    Characteristics    ol 

Streams    in    Massachusetts-Blackstone    Rivei 

Basin, 

W86-02965  4A 

Gazetteer    of    Hydrologic    Characteristics    ol 

Streams    in    Massachusetts-Housatonic    Rivei 

Basin, 

W86-02966  4A 

Gazetteer    of    Hydrologic    Characteristics    ol 

Streams  in  Massachusetts—Taunton  and  Tenmilc 

River  Basins  and  Coastal  River  Basins  of  Mounl 

Hope  Bay,  Narragansett  Bay,  and  Rhode  Island 

Sound, 

W86-02976  4A 

Low-Flow  Characteristics  of  Kentucky  Streams, 

1983, 

W86-02998  7C 

Low-Flow    Data   for   Selected    Partial-Record 

Stations  in  Ohio, 

W86-03003  7B 

Background  Hydrologic  Information  in  Poten- 
tial Lignite  Mining  Areas  in  Northeastern  Mis- 
sissippi, August  1983, 
W86-03162  2K 

Characteristics  of  Streamflow  in  Maryland, 
W86-03172  2E 

MACROINVERTEBRATES 

Assessment  of  Implanted  Substrate  Samplers  for 
Macroinvertebrates  Inhabiting  Stone  Dikes  ol 
the  Lower  Mississippi  River, 
W86-03309  5C 

MAINE 

Water  Resources  Data,  Maine  Water  Year  1982, 
W86-O3205  7C 

Water  Resources  Data,  Maine  Water  Year  1983, 
W86-03214  7C 

MANAGEMENT  PLANNING 

Planning  and  Management  of  Mine-Cut  Lakes  at 

Surface  Coal  Mines, 

W86-03245  6A 

National  Verification  Plan:  Report  of  the  Na- 
tional Verification  Task  Team. 
W86-03292  2A 

MANGANESE 

Ground- Water  Development  Alternatives  in  the 

Chipuxet     Ground-Water     Reservoir,     Rhode 

Island, 

W86-03001  2F 


SU-22 


SUBJECT  INDEX 


MICROBIAL  STUDIES 


1ANTTOBA 

Manitoba:  Surface  Water  Data,  1984, 
W86-03287  2E 

1APPING 

HCMM  Hydrological  Analysis  in  Utah, 
W86-03241  7B 

1APS 

Maps   to    Estimate    Average    Streamflow    and 
Headwater  Limits  for  Streams  in  U.S.  Army 
Corps  of  Engineers,  Mobile  District,  Alabama 
and  Adjacent  States, 
W86-02981  7C 

Potentiometric  Surface  of  the  Upper  Floridan 
Aquifer  in  Central  Sumter  County,  Florida,  Sep- 
tember 1984, 
W86-02985  7C 

Map   Showing   Outcrops   of  Granitic   Rocks, 
Basin  and  Range  Province,  Nevada, 
W86-02991  7C 

Map  Showing  Outcrops  of  Granitic  Rocks,  Ash- 
Flow   Tuff,    and   Laharic   Breccia,    Basin   and 
Range  Province,  Idaho, 
W86-03005  7C 

Potentiometric  Surfaces  on  Long  Island,  New 
York-A  Bibliography  of  Maps, 
!  W86-03030  7C 

Hydrographs  from  Selected  Observation  Wells 
and  Total  Annual  Pumpage  from  Municipal 
Supply  Wells,  1950-83,  Santa  Fe,  New  Mexico, 
W86-03101  7C 

Generalized  Potentiometric  Surface  of  the  Evan- 
geline and   Equivalent  Aquifers  in   Louisiana, 
1980, 
1  W86-03107  7C 

Potentiometric  Surface  of  the  Floridan  Aquifer, 
Southwest  Florida  Water  Management  District, 
May  1984, 
W86-03130  2F 

Generalized  Thickness  and  Configuration  of  the 

Top  of  the  Intermediate  Aquifer,  West-Central 

Florida, 

W86-03137  2F 

Linear  Features  Determined  from  Landsat  Im- 
agery in  North  Dakota, 
W86-03144  7C 

Linear  Features  Determined  from  Landsat  Im- 
agery for  the  Richfield  1  deg.  by  2  deg.  Quad- 
rangle and  Adjacent  Part  of  Southwestern  Utah, 
W86-03165  7C 

MARINE  ENVIRONMENT 

Review  of  the  Impact  of  Copper  Released  into 
Marine  and  Estuarine  Environments, 
W86-03265  5C 

MARSH  PLANTS 

Literature  Survey  on  the  Wetland  Vegetation  of 

Alaska, 

W86-03312  2A 

MARYLAND 

Data  on  Distribution  and  Abundance  of  Sub- 
mersed Aquatic  Vegetation  in  the  Tidal  Poto- 
mac River  and  Transition  Zone  of  the  Potomac 
Estuary,  1983  and  1984, 
W86-02944  2L 

Primary  Productivity  in  the  Potomac  Tidal 
River,  Maryland,  May  1980  to  August  1981, 
W86-03000  5B 

Distribution    and    Abundance    of    Submersed 
Aquatic  Vegetation  in  the  Tidal  Potomac  River 
and  Estuary,  Maryland  and  Virginia, 
W86-03012  2L 


Test  Well  DO-CE  88  at  Cambridge,  Dorchester 

County,  Maryland, 

W86-03098  4B 

Traveltime    and    Dispersion    in    the    Potomac 

River,  Cumberland,  Maryland,  to  Washington, 

D.C., 

W86-03123  2E 

Characteristics  of  Streamflow  in  Maryland, 
W86-03172  2E 

Water  Resources  Data,  Maryland  and  Delaware 

Water  Year  1982, 

W86-03204  7C 

Water  Resources  Data,  Maryland  and  Delaware 

Water  Year  1983, 

W86-03226  7C 

MASS 

Linear  Features  Determined  from  Landsat  Im- 
agery in  Wyoming, 
W86-03120  7C 

MASSACHUSETTS 

Gazetteer    of    Hydrologic    Characteristics    of 
Streams  in  Massachusetts-Coastal  River  Basins 
of  the  South  Shore  and  Buzzards  Bay, 
W86-02962  4A 

Gazetteer  of  Hydrologic  Characteristics  of 
Streams  in  Massachusetts-Thames  River  Basin, 
W86-02963  4A 

Gazetteer    of    Hydrologic    Characteristics    of 

Streams    in    Massachusetts-Blackstone    River 

Basin, 

W86-02965  4A 

Gazetteer    of    Hydrologic    Characteristics    of 

Streams    in    Massachusetts-Housatonic    River 

Basin, 

W86-02966  4A 

Gazetteer    of    Hydrologic    Characteristics    of 

Streams  in  Massachusetts— Taunton  and  Tenmile 

River  Basins  and  Coastal  River  Basins  of  Mount 

Hope  Bay,  Narragansett  Bay,  and  Rhode  Island 

Sound, 

W86-02976  4A 

Determining    the    Effectiveness    of    Highway 
Drainage  Systems  in  Preventing  Salt  Contamina- 
tion of  Ground  Water, 
W86-03044  5G 

Ground-Water  Resources  of  the  Mattapoisett 
River  Valley,  Plymouth  County,  Massachusetts, 
W86-03079  2E 

Distribution  of  Polychlorinated  Biphenyls  in  the 
Housatonic  River  and  Adjacent  Aquifer,  Massa- 
chusetts, 
W86-03093  5B 

Boston  Maintenance  Dredging,  Boston  Harbor, 
Boston,  MA:  Environmental  Assessment. 
W86-03297  6G 

Neponset    River    Basin    Massachusetts,    Flood 

Plain  Management  Study, 

W86-03310  2A 

MATHEMATICAL  EQUATIONS 

Morphological  Modelling  for  Rivers  with  Non- 
uniform Sediment, 
W86-03269  2J 

MATHEMATICAL  MODEL 

Development    of   a    Two-Dimensional    Digital 
Model  for  the  Analysis  of  the  Ground-Water 
Flow  System  in  the  San  Antonio  Creek  Valley, 
Santa  Barbara  County,  California, 
W86-03108  2F 


MATHEMATICAL  MODELS 

Application  of  the  Conjugate-Gradient  Method 

to  Ground- Water  Models, 

W86-02954  2F 

Morphological  Modelling  for  Rivers  with  Non- 
uniform Sediment, 
W86-03269  2J 

Mathematical  Simulation  of  Sediment  and  Radi- 
onuclide Transport  in  Estuaries, 
W86-03284  5B 

Workshop  on  Riverine  Water  Quality  Modeling, 
W86-03293  7B 

Keilson-Ross  Procedure  for  Estimating  Climatic 
Probabilities  of  Duration  of  Weather  Conditions, 
W86-03294  2A 

Laboratory  Tests  of  a  Hydraulic  Pressure  Surge 

Reliever, 

W86-03340  8C 

MATHEMATICAL  STUDIES 

Keilson-Ross  Procedure  for  Estimating  Climatic 
Probabilities  of  Duration  of  Weather  Conditions, 
W86-03294  2A 

MEAN  ANNUAL  DISCHARGE 
Streamflow  Characteristics  of  Mountain  Streams 
in  Western  Montana, 
W86-02972  2E 

MEAN  MONTHLY  DISCHARGE 

Streamflow  Characteristics  of  Mountain  Streams 

in  Western  Montana, 

W86-02972  2E 

MEASURING  INSTRUMENTS 

Measuring  the  Surface  Area  of  Sediment-Parti- 
cles, 
W86-03007  7B 

International  Comparison  of  National  Precipita- 
tion Gauges  with  a  Reference  Pit  Gauge, 
W86-03414  7B 

MEMBRANE  PROCESSES 

Removal    of  Toxic    Metals   in   Electroplating 
Wash  Water  by  a  Donnan  Dialysis  Process, 
W86-03239  5D 

Automated  Plugging  Factor  Monitor:  Specifica- 
tions, 
W86-03325  3A 

MEMPHIS 

Flood  Frequency  and  Storm  Runoff  of  Urban 
Areas  of  Memphis  and  Shelby  County,  Tennes- 
see, 
W86-03078  4A 

METABOLISM 

Energy  Basis  of  Ecosystem  Control  at  Silver 

Springs,  Florida, 

W86-03383  2H 

METALS 

Processes  of  Atmospheric  Deposition  of  Metals 

and  Acids  to  Forests, 

W86-03236  5B 

MICHIGAN 

Water  Resources  Data,  Michigan  Water  Year 

1983, 

W86-03219  7C 

MICROBIAL  STUDIES 

Dynamics  of  Leaf  Processing  in  a  Medium-Sized 

River, 

W86-03393  5C 

Role  of  Shredders  in  Detrital  Dynamics  of  Per- 
manent and  Temporary  Streams, 
W86-03394  5C 


=«.--. 


SU-23 


MICROBIAL  STUDIES 


Microbial  Action  in  Detrital  Leaf  Processing 
and  the  Effects  of  Chemical  Perturbation, 
W86-03395  SC 

MINE  ACID 

Effect*  on  Water  Quality  of  Coal  Mining  in  the 
Basin  of  the  North  Fork  Kentucky  River,  East- 
ern Kentucky, 
W86-03136  SB 

MINE  DRAINAGE 

Preliminary  Appraisal  of  the  Hydrology  of  the 
Red  Oak  Area,  Latimer  County,  Oklahoma, 
W86-02951  SB 

Simulated  Effects  of  Anticipated  Coal  Mining 
on  Dissolved  Solids  in  Selected  Tributaries  of 
the  Yampa  River,  Northwestern  Colorado, 
W86-02982  5B 

Classification  of  Stream  Basins  in  Southeastern 

Ohio   According   to   Extent   of  Surface   Coal 

Mining, 

W86-03071  4C 

Reconnaissance  of  Mine  Drainage  in  the  Coal 

Fields  of  Eastern  Pennsylvania, 

W86-03092  SB 

Effects  on  Water  Quality  of  Coal  Mining  in  the 
Basin  of  the  North  Fork  Kentucky  River,  East- 
ern Kentucky, 
W86-03136  5B 

MINE  WASTES 

Hydrologic  Data  for  Leviathan  Mine  and  Vicin- 
ity, Alpine  County,  California,  1981-83, 
W86-03091  5B 

MINERAL  SPRINGS 

Characterization  of  Glen  wood  Springs  and  Dot- 

sero  Springs  Waters, 

W8MB333  2K 

MINERALS 

Acidity,  Nutrients,  and  Minerals  in  Atmospheric 
Precipitation  Over  Florida:  Deposition  Patterns, 
Mechanisms,  and  Ecological  Effects, 
W86-03246  SB 

MINING  EFFECTS 

Water  Resources  and  Potential  Hydrologic  Ef- 
fects of  Oil-Shale  Development  in  the  Southeast- 
ern Uinta  Basin,  Utah  and  Colorado, 
W  86-03021  4C 

MINING  ENGINEERING 

Effects    of    Hydraulic    Borehole    Mining    on 
Ground  Water  at  a  Test  Site  in  Northeast  St 
Johns  County,  Florida, 
W86-03116  4C 

MINNESOTA 

Hydrologic  Effects  of  Impoundments  in  Sher- 
burne National  Wildlife  Refuge,  Minnesota, 
W86-02939  2F 

Hydrogeologic  and  Water-Quality  Characteris- 
tics of  Prairie  du  Chien-Jordan,  Aquifer,  South- 
east Minnesota, 
W86-03042  2F 

Ground-Water  Quality  Appraisal  of  Surficial 
Sand-Plain  Aquifers  in  Hubbard,  Morrison, 
Otter  Tail,  and  Wadena  Counties,  Minnesota, 
W86-03080  2F 

Atmospheric  Deposition  of  Selected  Chemicals 
and  Their  Effect  on  Nonpoint-Source  Pollution 
in  the  Twin  Cities  Metropolitan  Area,  Minneso- 
ta, 
W86-0312S  SB 

Water  Resources  Data,  Minnesota  Water  Year 

1982,  Volume  1.  Great  Lakes  and  Souris-Red- 
Rainy  River  Basins, 

W86-03221  7C 


SUBJECT  INDEX 


Water  Resources  Data,  Minnesota  Water  Year 
1982,  Volume  2:  Upper  Mississippi  and  Missouri 
River  Basins, 
W86-03222  7C 

MISSISSIPPI 

Potential  Ground- Water  Level  Changes  in  the 
Mississippi  River  Alluvial  Aquifer  in  Response 
to  Proposed  Navigation  Improvements  on  the 
Yazoo  River  in  Mississippi, 
W86-03122  2F 

Background  Hydrologic  Information  in  Poten- 
tial Lignite  Mining  Areas  in  Northeastern  Mis- 
sissippi, August  1983, 
W86-03162  2K 

MISSISSIPPI  EMBAYMENT 

Geohydrologic  Sections,  Northern  Louisiana, 
W86-03083  7C 

MISSISSIPPI  RIVER 

Aquatic  Habitat  Studies  on  the  Lower  Mississip- 
pi River,  River  Mile  480  to  530:  Report  1,  Intro- 
duction, 
W86-03302  6G 

Summary  Report:  Model-Prototype  Comparison 
Study  of  Dike  Systems,  Mississippi  River;  Pota- 
mology  Investigations, 
W86-O3307  8A 

Assessment  of  Implanted  Substrate  Samplers  for 
Macrotnvertebrates  Inhabiting  Stone  Dikes  of 
the  Lower  Mississippi  River, 
W8M3309  SC 

MISSOURI 

Data  Uses  and  Funding  of  the  Stream-Gaging 

Program  in  Missouri, 

W8M)3070  7A 

Water  Resources  Data,  Missouri  Water  Year 

1983, 

W8M)3209  7C 

MODEL  STUDIES 

Water-Supply  Potential  of  the  Floridan  Aquifer 
in  Osceola,  Eastern  Orange,  and  Southwestern 
Brevard  Counties,  Florida, 
W86-02924  2F 

Predictive  Simulations  of  Alternatives  for  Man- 
aging the  Water  Resources  of  North  Fork  Solo- 
mon River  Valley  Between  Kirwin  Dam  and 
Waconda  Lake,  North-Central  Kansas, 
W86-02941  2A 

Physical  Basis  and  Potential  Estimation  Tech- 
niques for  Soil  Erosion  Parameters  in  the  Pre- 
cipitation Runoff  Modeling  System  (PRMS), 
W86-02943  2J 

Ground- Water  System  and  Simulated  Effects  of 
Ground-Water  Withdrawals  in  Northern  Utah 
Valley.  Utah, 
W86-02948  2F 

Conceptual  Hydrologic  Model  of  Flow  in  the 
Unsaturated  Zone,  Yucca  Mountain,  Nevada, 
W86-02974  5B 

Simulated  Effects  of  Anticipated  Coal  Mining 
on  Dissolved  Solids  in  Selected  Tributaries  of 
the  Yampa  River,  Northwestern  Colorado, 
W86-02982  SB 

Water  Quality  and  Streamflow  Data  for  the 
West  Fork  Trinity  River  in  Fort  Worth,  Texas, 
W86-03020  SB 

Hydrology  and  Sediment  Transport  Moanalua 

Valley,  Oahu,  Hawaii, 

W86-03034  2J 

Definition  of  Boundary  and  Initial  Conditions  in 
the  Analysis  of  Saturated  Ground- Water  Flow 
Systems— An  Introduction, 
W86-03053  2F 


HCMM  Hydrological  Analysis  in  Utah, 
W86-03241 

Workshop  on  Riverine  Water  Quality  Modelii 
W86-03293 

Summary  Report:  Model-Prototype  Compart* 
Study  of  Dike  Systems,  Mississippi  River;  Pot 
mology  Investigations, 
W86-03307  J 

Hydraulic   Model   Studies  of  Modification 

Klang  Gates  Dam,  Malaysia, 

W86-03329  | 

Laboratory  Tests  of  a  Hydraulic  Pressure  Sur 

Reliever, 

W86-03340  | 

Hydraulic  Model  Studies  of  Bartlett  Dam, 
W86-03343  | 

Fate  of  Chemicals  in  the  Environment:  Cot 

partmentil  and  Multimedia  Models  for  Predi 

tions, 

W8W13362  J 

Release  of  Chemicals  into  the  Environment, 
W86-03363  | 

Fate  of  Chemicals  in  Aquatic  Systems:  Proof 

Models  and  Computer  Codes, 

W86-03364  > 

Soil  and  Groundwater  Fate  Modeling, 
W86-03365  ! 

Role  of  Multimedia  Fate  Models  in  Chemic 

Risk  Assessment, 

W86-03366  ! 

New  Mathematical  Modeling  System, 
W86-03367  ! 

Model  Predictions  vs.  Field  Observations:  T 
Model  Validation/Testing  Process, 
W86-03368  ! 

Partition  Models  for  Equilibrium  Distribution 
Chemicals  in  Environmental  Compartments, 
W86-03369  ! 

Application  of  Fugacity  Models  to  the  Estirr 
tion  of  Chemical  Distribution  and  Persistence 
the  Environment, 
W86-03370  '. 

Mathematical  Modeling  Application  to  Envirc 

mental  Risk  Assessments, 

W8e^03373  i 

App  ication  of  the  Preliminary  Pollutant  Lin 
Value  (PPLV)  Environmental  Risk  Assessme 
Approach  to  Selected  Land  Uses, 
W86-03374  ! 

Conceptual  Framework  for  Process  Studies 

Lotic  Ecosystems, 

W86-03378  I 

Predictability  of  Stream  Ecosystem  Models 

Various  Levels  of  Resolution, 

W86-03379  2 

Modeling  the  Fate  of  Chemicals  in  the  Aquat 

Environment. 

W86-03417  I 

Assessment  of  Modeling  the  Fate  of  Chemici 

in  the  Aquatic  Environment, 

W86-03418  i 

Modeling    the    Distribution    of   Chemicals 

Aquatic  Environments, 

W86-03419  I 


SU-24 


SUBJECT  INDEX 


NEW  JERSEY 


ODELS 

Workshop  on  Riverine  Water  Quality  Modeling, 
W86-03293  7B 

Laboratory  Tests  of  a  Hydraulic  Pressure  Surge 

Reliever, 

W86-03340  8C 

Hydraulic  Model  Studies  of  Bartlett  Dam, 
W8M3343  8B 

Use  of  Solute  Transport  Models  to  Estimate  Salt 

Balance  Below  Irrigated  Cropland, 

W86-03402  3F 

ODIFIED  EINSTEIN  PROCEDURE 

Computer   Program   for   the   Computation   of 
Total  Sediment  Discharge  by  the  Modified  Ein- 
stein Procedure, 
W86-02964  2J 

OJAVE 

Vegetation  and  Climates  of  the   Last  45,000 
Years  in  the  Vicinity  of  the  Nevada  Test  Site, 
South-Central  Nevada, 
W86-03168  21 

OLLUSKS 

Ecological  Studies  of  Wood-Boring  Bivalves  in 
the  Vicinity  of  the  Oyster  Creek  Nuclear  Gener- 
ating Station, 
W86-O3230  5C 

ONTTORING 

Water-Resources  Monitoring  in  the  Cottonwood 
Creek  Area,  Shasta  and  Tehama  Counties,  Cali- 
fornia, 1982-83, 
W8W3054  2F 

Automated  Plugging  Factor  Monitor:  Specifica- 
tions, 
W8W3325  3A 

Monitoring  Compliance  with  Standards, 
W86-03351  5C 

ONTANA 

Historical  Water-Quality   Data   for  the  Clark 
Fork  (River)  and  the  Mouths  of  Selected  Tribu- 
taries, Western  Montana, 
W86-02937  5B 

Hydrology  of  Area  45,  Northern  Great  Plains 
.and  Rocky  Mountain  Coal  Provinces,  Montana 
and  North  Dakota, 
W86-02959  4C 

Potential  Effects  of  Surface  Coal  Mining  on  the 
Hydrology  of  the  Horse  Creek  Area,  Sheridan 
and  Moorhead  Coal  Fields,  Southeastern  Mon- 
tana, 
W86-02968  4C 

Floods  of  May  1978  in  Southeastern  Montana 
:  and  Northeastern  Wyoming, 
W86-02971  2E 

Streamflow  Characteristics  of  Mountain  Streams 

in  Western  Montana, 

W86-02972  2E 

Hydrogeologic  Data  Related  to  the  Potential  for 
Stock- Water  Development  on  Federally  Owned 
Rangeland  Near  Dillon,  Montana, 
W8W)3016  7C 

Uses,  Funding,  and  Availability  of  Continuous 

Streamflow  Data  in  Montana, 

W86-03036  7B 

Field  Guidelines  for  Collection,  Treatment,  and 
Analysis  of  Water  Samples,  Montana  District, 
W86-03060  7B 

Selected    Hydrogeologic    Data    for    the    Big 
Muddy  Creek  Valley  Near  Plentywood,  North- 
eastern Montana, 
W86-03068  4B 


Water-Resources  Investigations  of  the  U.S.  Geo- 
logical   Survey    in    Montana,    October    1983 
through  September  1984. 
W86-03166  IOC 

Water  Resources  Data,  Montana  Water  Year 
1983,   Volume    1:   Hudson   Bay   and   Missouri 
River  Basins, 
W86-03228  7C 

Water  Resources  Data,  Montana  Water  Year 
1983,  Volume  2,  Columbia  River  Basin, 
W86-03229  7C 

MOTORS 

Variable  Speed  A-C  Motor  Controller  for  Canal 

Gate  Hoists, 

W86-03341  8C 

MOUNT  ST.  HELENS 

Changes  in  Channel  Geomorphology  of  Six 
Eruption-Affected  Tributaries  of  the  Lewis 
River,  1980-82,  Mount  St.  Helens,  Washington, 
W86-02979  2J 

Impact  of  an  Outburst  of  Spirit  Lake  on  the 

Columbia  River, 

W86-03008  2J 

MUDFLOWS 

Impact  of  an  Outburst  of  Spirit  Lake  on  the 

Columbia  River, 

W86-O3008  2J 

MULTIVARIATE  ANALYSIS 

Evaluation  of  Environmental  Factors  Affecting 
Major  Dissolved-Ion  Yields  of  Streams  in  the 
United  States, 
W86-02923  5B 

MUNICIPAL  WASTEWATER 

Wastewater  Applications  in  Forest  Ecosystems, 
W8«)3295  5D 

NATIONAL  LAKESHORES 

Chemical  and  Biological  Quality  of  Streams  at 

the  Indiana  Dunes  National  Lakeshore,  Indiana, 

1978-80, 

W86-03163  SB 

NATURAL  RESOURCES 

Overview  of  Capabilities  Available  Through  the 
TNRIS  Geographic  Information  System. 
W86-03261  10D 

Texas  Natural  Resources  Information  System 

(TNRIS):  A  Progress  Report, 

W86-03263  10D 

Update  of  Texas  Land  Cover  Maps  by  Comput- 
er-Assisted Analysis  of  Landsat  Digital  Data: 
Support  Activities  Report, 
W86-03272  7B 

Computer  Based  Mapping  System  for  Storage 
and  Retrieval  of  Soil  and  Land  Use  Data:  Sup- 
port Activities  Report, 
W86-03279  10D 

Role  of  Natural  Resource  Inventories  in  the 

Passaic  River  Basin,  New  Jersey, 

W  86-0332!  6B 

NAVIGABLE  RIVERS 

Aquatic  Habitat  Studies  on  the  Lower  Mississip- 
pi River,  River  Mile  480  to  530:  Report  1,  Intro- 
duction, 
W86-03302  6G 

NEBRASKA 

Hydrologic  Characteristics  of  Nebraska  Soils, 
W86-03028  2G 

Descriptive,  Geologic,  and  Borehole  Geophysi- 
cal Logs  for  23  Test  Holes  in  South-Central 
Nebraska, 
W86-03176  2F 


Water  Resources  Data,  Nebraska  Water  Year 

1982, 

W86-03218  7C 

Water  Resources  Data,  Nebraska  Water  Year 

1983, 

W86-03225  7C 

NETWORK  DESIGN 

Cost-Effectiveness  of  the  Stream-Gaging  Pro- 
gram in  North  Carolina, 
W86-02973  7A 

Evaluation  of  the  Cost  Effectiveness  of  the  1983 

Stream-Gaging  Program  in  Kansas, 

W86-02992  2E 

NETWORKS 

Hydrologic-Data    Stations    and    Lake    Levels, 

Kenai-Nikiski  Area,  Alaska,  1983, 

W86-03115  2E 

NEVADA 

Estimation  of  Incomplete  Streamflow  for  Select- 
ed Sites  on  the  Carson  and  Truckee  Rivers  in 
California  and  Nevada,  1944-80, 
W86-02990  2E 

Map   Showing   Outcrops   of  Granitic    Rocks, 
Basin  and  Range  Province,  Nevada, 
W86-02991  7C 

Geohydrology  of  Rocks   Penetrated   by  Test 
Well  UE-25pNol,  Yucca  Mountain  Area,  Nye 
County,  Nevada, 
W86-03024  2F 

Gravity    Survey    and    Depth    to    Bedrock   in 

Carson  Valley,  Nevada-California, 

W86-03087  8E 

Investigations  and  Research  in  Nevada  by  the 
Water   Resources    Division,    U.S.    Geological 
Survey,  1982-83, 
W86-03114  10C 

Geohydrology  of  Test  Well  USW-H1,  Yucca 

Mountain,  Nye  County,  Nevada, 

W86-03121  2F 

Vegetation  and  Climates  of  the  Last  45,000 
Years  in  the  Vicinity  of  the  Nevada  Test  Site, 
South-Central  Nevada, 
W86-03168  21 

Water   Resources   Data,   Nevada  Water   Year 

1983, 

W86-03199  7C 

Hydrogen  and  Oxygen  Isotope  Geochemistry  of 
Cold  and  Warm  Springs  from  the  Tuscarora, 
Nevada  Thermal  Area, 
W86-O3308  2K 

NEVADA  DESERT  HYDROLOGY 

Conceptual  Hydrologic  Model  of  Flow  in  the 
Unsaturated  Zone,  Yucca  Mountain,  Nevada, 
W86-02974  5B 

NEW  HAMPSHIRE 

Water  Resources  Data,  New  Hampshire  and 

Vermont  Water  Year  1983, 

W86-03190  7C 

NEW  JERSEY 

Feasibility  of  Artificial  Recharge  in  the  Coastal 
Plain  near  Atlantic  City,  New  Jersey,  with  Em- 
phasis on  the  800-Foot  Sand  of  the  Kirkwood 
Formation, 
W86-02949  2F 

Cost-Effectiveness  of  the  Stream-Gaging  Pro- 
gram in  New  Jersey, 
W86-03073  7A 


SU-25 


NEW  JERSEY 


SUBJECT  INDEX 


Drainage  Areas  in  New  Jersey:  Atlantic  Coastal 
Basins,  South  Amboy  to  Cape  May, 
W86-03178  2E 

Water  Resources  Data,  New  Jersey  Water  Year 
1983,  Volume  1:  Atlantic  Slope  Basins,  Hudson 
River  to  Cape  May, 
W86-03185  7C 

Role  of  Natural  Resource  Inventories  in  the 

Passaic  River  Basin,  New  Jersey, 

W  86-03321  6B 

NEW  MEXICO 

Rainfall-Runoff  Data  in  the  Albuquerque,  New 
Mexico,  Metropolitan  Area,  1976-83, 
W86-02933  7C 

Hydrology  of  Area  61  Northern  Oreat  Plains 
and  Rocky  Mountain  Coal  Provinces,  Colorado 
and  New  Mexico, 
W86-02934  2E 

Long-Range  Plans  for  Hydrologic  Investigations 

in  New  Mexico, 

W86-02945  7B 

Projected  Water-Level  Declines  in  the  Ogallala 
Aquifer  in  Lea  County,  New  Mexico, 
W86-02952  2F 

Use  of  Selected  Basin  Characteristics  to  Esti- 
mate Mean  Annual  Runoff  and  Peak  Discharges 
for  Ungaged  Streams  in  Drainage  Basins  Con- 
taining Strippable  Coal  Resources,  Northwest- 
ern New  Mexico, 
W86-02978  4C 

Annual  Water-Resources  Review,  White  Sands 

Missile  Range,  New  Mexico  1983, 

W86-O3031  7C 

Geohydrology  of  the  Aquifer  in  the  Santa  Fe 
Group,   Northern  West  Mesa  of  the  Mesilla 
Basin  Near  Las  Cruces,  New  Mexico, 
W86^)3088  2F 

Test  Wells  T27  and  T28  White  Sands  Missile 
Range,  Dona  Ana  County,  New  Mexico, 
W86^)3089  4B 

Test  Wells  T23,  T29,  and  T30,  White  Sands 
Missile  Range  and  Fort  Bliss  Military  Reserva- 
tion, Dona  Ana  County,  NM, 
W86-03090  4B 

Hydrographs  from  Selected  Observation  Wells 
and  Total  Annual  Pumpage  from  Municipal 
Supply  Wells,  1950-83,  Santa  Fe,  New  Mexico, 
W86-03101  7C 

Water   Resources   Data,   New   Mexico  Water 

Year  1983, 

W86-03152  7C 

NEW  YORK 

Distribution  and  Source  of  Barium  in  Ground 
Water,  Cattaraugus  Indian  Reservation,  South- 
western New  York, 
W86-02955  2F 

Estimated  Public-Water  Supply  and  Industrial- 
Commercial  Water  Withdrawals  and  Returns  in 
Nassau  County,  Long  Island,  New  York,  1973- 
79, 
W86-02957  6D 

Flood-Discharge  Profiles  of  Selected  Streams  in 

Rockland  County,  New  York, 

W86-02960  2E 

Geohydrology  of  the  Valley  Aquifer  in  the  Co- 
hocton  Area,  Upper  Cohocton  River,  Steuben 
County,  New  York, 
W86-02987  7C 

Potentiometric  Surfaces  on  Long  Island,  New 

York-A  Bibliography  of  Maps, 

W86-03030  7C 


Assessment    of    a    Steady-State    Propane-Gas 
Tracer  Method  for  Determining  Reaeration  Co- 
efficients-Chenango  River, 
W86-03033  5B 

Chemical  Quality  of  the  Saw  Mill  River,  West- 
chester County,  New  York  1981-83, 
W86-03035  5B 

Maximum  Known  Stages  and  Discharges  of 
New  York  Streams  Through  September  1981, 
W86-03038  2E 

Hydrogeologic    Appraisal    of    Five    Selected 
Aquifers  in  Erie  County,  New  York, 
W86-03084  2F 

Temporal  Trends  in  the  Acidity  of  Precipitation 

and  Surface  Waters  in  New  York, 

W86-03135  5B 

Water  Resources  Data,  New  York  Water  Year 

1983,  Volume  2.  Long  Island, 

W86-03157  7C 

Water  Resources  Data,  New  York  Water  Year 
1983,  Volume  3.  Western  New  York, 
W86-03158  7C 

Water  Resources  Data,  New  York  Water  Year 
1983,  Volume  1:  Eastern  New  York  Excluding 
Long  Island, 
W86-03186  7C 

Buffalo  Metropolitan  Area,  New  York  Water 
Resources  Management:  Interim  Report  on  Fea- 
sibility  of  Flood   Management  in  Tonawanda 
Creek  Watershed, 
W86-03305  8A 

NITRATE 

Nitrate-Nitrogen  Mass  Balances  for  Two  Ontar- 
io Rivers, 
W86-03396  5B 

NITRATES 

Ground- Water  Development  Alternatives  in  the 

Chipuxet     Ground-Water     Reservoir,     Rhode 

Island, 

W86-03001  2F 

NITROGEN 

Acid    Precipitation:    A    Critique    of    Present 

Knowledge  and  Proposed  Action, 

W86-03273  5B 

Dissolved  Nitrogen  Measurements  at  Clarks  Hill 

Reservoir  Georgia-South  Carolina, 

W86-03304  8A 

Significance  of  Floodplain  Sediments  in  Nutrient 
Exchange  Between  a  Stream  and  Its  Floodplain, 
W86-03385  5C 

NONPOINT  POLLUTION  SOURCES 

Atmospheric  Deposition  of  Selected  Chemicals 
and  Their  Effect  on  Nonpoint-Source  Pollution 
in  the  Twin  Cities  Metropolitan  Area,  Minneso- 
ta, 
W86-03125  5B 

NONPOINT-SOURCE  DISCHARGE 

Streamflow  and  Water  Quality  of  Onion  River, 

Wisconsin-An  Assessment  of  Nonpoint-Source 

Discharges, 

W86-02932  5B 

NONSTRUCTURAL  ALTERNATIVES 

Neponset    River    Basin    Massachusetts,    Flood 

Plain  Management  Study, 

W86-O3310  2A 

NORTH  CAROLINA 

Cost-Effectiveness  of  the  Stream-Gaging  Pro- 
gram in  North  Carolina, 
W86-02973  7A 

Review  of  Buried  Crystalline  Rocks  of  Eastern 
States  in  Selected  Hydrogeologic  Environments 


Potentially  Suitable  for  Isolating  High-Level  Rs 

dioactive  Wastes, 

W86-03127  51 

T  riorganotin  Regulations  in  North  Carolina. 
W86-03131  5C 

Toxic  Substances  in  Surface  Waters  of  the  E 

Everett  Jordan  Lake  Watershed. 

W86-03132  51 


Coastal  Development  and  Shellfish  Waters, 
W86-03133 


51 


Water   Quality   Criteria   for   Primary    Nurser 

Areas  in  North  Carolina, 

W86-03134  5< 

NORTH  DAKOTA 

Hydrology  of  Area  45,  Northern  Great  Plain 
and  Rocky  Mountain  Coal  Provinces,  Montan 
and  North  Dakota, 
W86-02959  M 

Ground- Water  Resources  of  Bottineau  and  Re 

lette  Counties,  North  Dakota, 

W86-O3075  21 

Evaluation  of  the  Effects  of  Lake  Audubon  o 

Ground-  and  Surface- Water  Levels  in  the  Lak 

Nettie  Area,  Eastern  McLean  County,  Nort 

Dakota, 

W86-03140  1 

Water  Resources  Data,  North  Dakota  WaU 

Year  1983, 

W86-03198  7( 

NORTH  FORK  SOLOMON  RIVER 

Predictive  Simulations  of  Alternatives  for  Mai 
aging  the  Water  Resources  of  North  Fork  SoU 
mon  River  Valley  Between  Kirwin  Dam  an 
Waconda  Lake,  North-Central  Kansas, 
W86-02941  2, 

NORTHEAST  US 

Glacial  Aquifers  Systems  in  the  Northeastei 

United  States--A  Study  Plan, 

W86-03117  2 

NORTHERN  GREAT  PLAINS 

Geohydrology  of  the  Madison  and  Associate 
Aquifers  in  Parts  of  Montana,  North  Dakot 
South  Dakota,  and  Wyoming, 
W86-02921  2 

Correlation    of    Paleostructure    and    Sedimei 

Deposition  in  the  Madison  Limestone  and  Assi 

dated    Rocks    in    Parts    of    Montana,    Nofl 

Dakota,  South  Dakota,  Wyoming,  and  Nebra 

ka, 

W86-02977  2 

Apparent  Water  Resistivity,  Porosity,  and  Wati 
Temperature  of  the  Madison  Limestone  and  Ui 
derlying  Rocks  in  Parts  of  Montana,  Nebrask 
North  Dakota,  South  Dakota,  and  Wyomin 
W86-03081  2 

Linear  Features  Determined  from  Landsat  It 

agery  in  Wyoming, 

W86-03120  7 

Linear  Features  Determined  from  Landsat  Ix 

agery  in  North  Dakota, 

W86-03144 

NUCLEAR  POWERPLANTS 

Ecological  Studies  of  Wood-Boring  Bivalves 
the  Vicinity  of  the  Oyster  Creek  Nuclear  Gene 
ating  Station, 
W86-03230  5 


SU-26 


SUBJECT  INDEX 


OREGON 


NUCLEAR  WASTES 

Water-Quality  Data  for  34  Sites,  April  and  June, 
1984,  Near  the  Y-12  Plant,  The  Oak  Ridge  Res- 
ervation, Tennessee, 
W86-03048  5B 

Review  of  Buried  Crystalline  Rocks  of  Eastern 
States  in  Selected  Hydrogeologic  Environments 
Potentially  Suitable  for  Isolating  High-Level  Ra- 
dioactive Wastes, 
W86-03127  5E 

NUMERICAL  NODELING 
Quantitative    Analysis    of    the    Hydrothermal 
System  in  Lassen  Volcanic  National  Park  and 
Lassen  KGRA, 
W86-02994  2F 

NUTRIENT  REMOVAL 

Effect  of  Simulated  Canopy  Cover  on  Regula- 
tion of  Nitrate  Uptake  and  Primary  Production 
by  Natural  Periphyton  Assemblages, 
W86-03382  5B 

NUTRIENTS 

Acidity,  Nutrients,  and  Minerals  in  Atmospheric 
Precipitation  Over  Florida:  Deposition  Patterns, 
Mechanisms,  and  Ecological  Effects, 
W86-03246  5B 

Significance  of  Floodplain  Sediments  in  Nutrient 
Exchange  Between  a  Stream  and  Its  Floodplain, 
W86-03385  5C 

OAK  RIDGE 

Water-Quality  Data  for  34  Sites,  April  and  June, 
1984,  Near  the  Y-12  Plant,  The  Oak  Ridge  Res- 
ervation, Tennessee, 
W86-03048  SB 

OBSERVATION  WELLS 

Selected  Test-Well  Data  from  the  MX-Missile 
Siting  Study,  Tooele,  Juab,  Millard,  Beaver,  and 
Iron  Counties,  Utah, 
W86-02980  7C 

Water-Level     Hydrographs     for     Observation 

Wells  in  Virginia,  1982, 

W86-02996  7C 

Ground- Water     Levels     in     Wyoming,     1974 

Through  1983, 

W86-03046  2F 

Test  Wells  T27  and  T28  White  Sands  Missile 
Range,  Dona  Ana  County,  New  Mexico, 
W86-03089  4B 

Test  Wells  T23,  T29,  and  T30,  White  Sands 
Missile  Range  and  Fort  Bliss  Military  Reserva- 
tion, Dona  Ana  County,  NM, 
W86-O3O90  4B 


Groundwater  Levels  in  Nebraska,  1983, 
W86-03094 


2F 


OCEAN  DUMPING 

Report  on  Long  Island  Sound  Dredged  Material 
Containment  Study  Workshop  Project, 
W86-03270  5E 

Role  and  Activities  of  the  Oslo  and  Paris  Com- 
missions, 
W86-03352  5B 

OGALLALA  AQUIFER 

Projected  Water-Level  Declines  in  the  Ogallala 
Aquifer  in  Lea  County,  New  Mexico, 
W86-02952  2F 

Hydrology  of  the  Ogallala  Aquifer  in  Ford 

County,  Southwestern  Kansas, 

W86-03128  2F 

OGALLALA  FORMATION 

Effects  of  Artificial  Recharge  on  an  Alluvial 
Aquifer,  Ogallala  Formation,  Texas, 
W86-03032  4B 


OHIO 

Water   Quality    of  a    Stream-Aquifer    System, 

Southern  Franklin  County,  Ohio, 

W86-02931  2K 

Sediment    and    Water-Quality    for    the  West 

Branch  Shade  and  East  Branch  Shade  River 
Basins,  Ohio,  1983  Water  Year, 

W86-02947  2J 

Low-Flow    Data   for   Selected    Partial-Record 

Stations  in  Ohio, 

W86-O30O3  7B 

Flood-Profile   Analysis,   Big   Darby   Creek   at 

State  Route  762,  Orient,  Ohio, 

W86-03027  4C 

Classification  of  Stream  Basins  in  Southeastern 

Ohio   According   to   Extent   of  Surface   Coal 

Mining, 

W86-O3071  4C 

Water  Resources  Data,  Ohio  Water  Year  1983, 

Volume  1.  Ohio  River  Basin, 

W86-03223  7C 

Water  Resources  Data,  Ohio  Water  Year  1983, 
Volume  2.  St.  Lawrence  River  Basin  Statewide 
Project  Data, 
W86-03224  7C 

OHIO  RIVER  BASIN 

Water  Resources  Data,  Ohio  Water  Year  1983, 

Volume  1.  Ohio  River  Basin, 

W86-03223  7C 

ODL  POLLUTION 

Development  of  a  System  for  the  Identification 

of  Oil  Spills, 

W86-03286  5A 

Effects  of  Weather  Systems,  Currents,  and 
Coastal  Processes  on  Major  Oil  Spills  at  Sea, 
W86-03314  5B 

OIL  RECOVERY 

Plant  Response  to  Aqueous  Effluents  Derived 
from  In  Situ  Fossil  Fuel  Processing  Part  II:  Five 
Grass  Plant  Species  and  Their  Response  to  Five 
Produced  Retort  Waters;  Oil  Shale,  Tar  Sands 
and  Underground  Coal  Gasification, 
W86-03248  5C 

Plant  Response  to  Aqueous  Effluents  Derived 
from  In  Situ  Fossil  Fuel  Processing  Part  I.  Eight 
Plant  Species  and  Their  Response  to  Omega  9 
Oil  Shale  Retort  Water, 
W86-03249  5C 

Unsaturated  Flow  Modeling  of  a  Retorted  Oil 

Shale  Pile, 

W86-03281  5B 

OIL  SHALE 

Water  Resources  and  Potential  Hydrologic  Ef- 
fects of  Oil-Shale  Development  in  the  Southeast- 
em  Uinta  Basin,  Utah  and  Colorado, 
W86-03021  4C 

Plant  Response  to  Aqueous  Effluents  Derived 
from  In  Situ  Fossil  Fuel  Processing  Part  II:  Five 
Grass  Plant  Species  and  Their  Response  to  Five 
Produced  Retort  Waters;  Oil  Shale,  Tar  Sands 
and  Underground  Coal  Gasification, 
W86-03248  5C 

Plant  Response  to  Aqueous  Effluents  Derived 
from  In  Situ  Fossil  Fuel  Processing  Part  I.  Eight 
Plant  Species  and  Their  Response  to  Omega  9 
Oil  Shale  Retort  Water, 
W86-03249  5C 

Plant  Response  to  Aqueous  Effluents  Derived 
from  In  Situ  Fossil  Fuel  Processing  Part  III: 
Three  Grass  Species  and  Their  Response  to 
Omega  9  and  to  Five  Produced  Retort  Waters; 


Oil   Shale,  Tar  Sands  and  Underground  Coal 

Gasification. 

W86-03253  5C 

OIL  SHALES 

Unsaturated  Flow  Modeling  of  a  Retorted  Oil 

Shale  Pile, 

W86-03281  5B 

OIL  SLICKS 

Effects    of   Weather  Systems,    Currents,    and 

Coastal  Processes  on  Major  Oil  Spills  at  Sea, 

W86-03314  5B 

OH  SPILLS 

Development  of  a  System  for  the  Identification 

of  Oil  Spills, 

W86-03286  5A 

Effects  of  Weather  Systems,  Currents,  and 
Coastal  Processes  on  Major  Oil  Spills  at  Sea, 
W86-03314  5B 

OKLAHOMA 

Preliminary  Appraisal  of  the  Hydrology  of  the 
Red  Oak  Area,  Latimer  County,  Oklahoma, 
W86-02951  5B 

Annual  Yield  and  Selected  Hydrologic  Data  for 
the  Arkansas  River  Basin  for  the  Arkansas  River 
Basin  Compact,  Arkansas  Oklahoma,  1984 
Water  Year, 

W86-03074  2E 

Water  Resources  Data,  Oklahoma  Water  Year 

1982, 

W86-03217  7C 

Evaluation  of  Water  Resources  for  Enhanced 
Oil  Recovery  Operations,  Cement  Field,  Caddo 
and  Grady  Counties,  Oklahoma, 
W86-03316  2F 

OLIGOTROPHIC  LAKES 

Chlorophyll  a  Concentration  and  Distribution  in 

Twin  Lakes,  Colorado,  Prior  to  Operation  of 

Mt.  Elbert  Pumped-Storage  Powerplant,  1977- 

81, 

W86-03234  2H 

ON-SITE  INVEATION 

Virden  Creek  Pumping  Station  and  Gravity- 
Flow  Outlet  Structure,   Waterloo,   Iowa:  Hy- 
draulic Model  Investigation, 
W86-03299  8B 


OPEN-CHANNEL  FLOW 

Fluid  Flows:  Pumps,  Pipes  and  Channels, 
W86-03415 


8B 


OPEN  CHANNELS 

Assessment    of    a    Steady-State    Propane-Gas 
Tracer  Method  for  Determining  Reaeration  Co- 
efficients-Chenango  River, 
W86-03033  5B 

OPTIMIZATION 

Cost-Effectiveness  of  the  Stream-Gaging  Pro- 
gram in  New  Jersey, 
W86-03073  7A 

OREGON 

Description     of    Aquifer     Units     in     Western 

Oregon, 

W86-O2950  2F 

Storm  Runoff  as  Related  to  Urbanization  Based 
on  Data  Collected  in  Salem,  and  Portland,  and 
Generalized  for  the  Willamette  Valley,  Oregon, 
W86-03015  4C 

Preliminary  Study  Using  Digital  Modeling 
Techniques  to  Understand  and  Predict  the  Tem- 
perature Regime  in  a  Stream  Below  a  Major 
Reservoir-The  North  Sanitiam  River  Below 
Detroit  Dam,  OR, 
W86-03022  6G 


SU-27 


OREGON 


SUBJECT  INDEX 


Data  from   Pumping  and   Injection  Tests  and 
Chemical  Sampling  in  the  Geothermal  Aquifer 
at  Klamath  Falls,  Oregon, 
W86-03169  2F 

Water   Resources   Data,   Oregon,   Water   Year 

1983,  Volume  2:  Western  Oregon, 

W86-03188  7C 

Water    Resources    Data,   Oregon    Water   Year 

1983,  Volume  1:  Eastern  Oregon, 

W86-03200  7C 

ORGANIC  CARBON 

Salinity,  Alkalinity,  and  Dissolved  and  Particu- 
late Organic  Carbon  in  the  Sacramento  River 
Water  at  Rio  Vista,  California,  and  at  Other 
Locations  in  the  Sacramento-San  Joaquin  Delta, 
1980, 
W86-03063  5B 

Interactions    Between    Dissolved    Humic    and 
Fulvic  Acids  and  Pollutants  in  Aquatic  Environ- 
ments, 
W86-03371  5B 

Organic  Carbon  Supply  and  Demand  in  the  She- 
tucket  River  of  Eastern  Connecticut, 
W86-03387  2E 

ORGANIC  COMPOUNDS 

Removal  of  Volatile  Organic  Contaminants  from 

Ground  Water, 

W86-03254  5F 

Evaluation  of  the  Adsorption  Properties  of  Sili- 
calite    for    Potential    Application    to    Isolating 
Polar    Low-Molecular-Weight    Organics    from 
Drinking  Water, 
W86-03266  5F 

Water  Analysis,  Volume  III:  Organic  Species, 
W86-034O6  5A 

Waste  Strength  and  Water  Pollution  Parameters, 
W86-03407  5A 

Chemical  Nonspecific  Organics  Analysis, 
W86-03408  5A 

Concentration,  Partitioning,  and  Isolation  Tech- 
niques, 
W86-03409  5A 


Gas  Chromatography, 
W86-03410 

Organic  Mass  Spectrometry, 
W86-03411 

Use  of  HPLC  for  Water  Analysis, 
W86-03412 


5A 


5A 


5A 


Infrared    Spectrophotometry    of   Pollutants    in 

Water  Systems, 

W86-03413  5A 

ORGANIC  MATTER 

Filtration  and  Column-Adsorption  System  for 
Onsite  Concentration  and  Fractionation  of  Or- 
ganic Substances  from  Large  Volumes  of  Water, 
W86-03065  5A 

Aquatic  Macrophyte  Contribution  to  the  New 

River  Organic  Matter  Budget, 

W86-03388  2E 

OUTLETS 

Virden   Creek   Pumping   Station   and  Gravity- 
Flow  Outlet   Structure,   Waterloo,   Iowa:   Hy- 
draulic Model  Investigation, 
W86-03299  8B 

OUTWASH  AQUIFER 

Availability  of  Ground  Water  in  the  Outwash 

Aquifer,  Marion  County,  Indiana, 

W86-02958  2F 


OXYGEN  BALANCE 

Water  Quality  and  Streamflow  Data  for  the 
West  Fork  Trinity  River  in  Fort  Worth,  Texas, 
W86-03020  5B 

OXYGEN  DEMAND 

Waste  Strength  and  Water  Pollution  Parameters, 
W86-03407  5A 

OXYGEN  ISOTOPES 

Hydrogen  and  Oxygen  Isotope  Geochemistry  of 
Cold  and  Warm  Springs  from  the  Tuscarora, 
Nevada  Thermal  Area, 
W86-03308  2K 

OYGENATION 

Dissolved  Nitrogen  Measurements  at  Clarks  Hill 

Reservoir  Georgia-South  Carolina, 

W86-03304  8A 

PACIFIC  AREA 

Water  Resources  Data,  Hawaii  and  Other  Pacif- 
ic Areas  Water  Year  1983.  Volume  2, 
W86-03160  7C 

PALEOCLIMATES 

Vegetation   and   Climates   of  the   Last   45,000 
Years  in  the  Vicinity  of  the  Nevada  Test  Site, 
South-Central  Nevada, 
W86-03168  21 

PALEOSTRUCTURE 

Correlation  of  Paleostructure  and  Sediment 
Deposition  in  the  Madison  Limestone  and  Asso- 
ciated Rocks  in  Parts  of  Montana,  North 
Dakota,  South  Dakota,  Wyoming,  and  Nebras- 
ka, 
W86-02977  2F 

PATH  OF  POLLUTANTS 

Conceptual  Hydrologic  Model  of  Flow  in  the 
Unsaturated  Zone,  Yucca  Mountain,  Nevada, 
W86-02974  5B 

Water-Quality    Study    of   the    Tidal    Potomac 

River  and  Estuary  -  An  Overview, 

W86-02975  5B 

Measurement  of  Ground- Water  Velocity  Using 
Rhodamine  WT  Dye  Near  Sheffield,  Illinois, 
W86-03051  2F 

Data  from  a  Solute  Transport  Experiment  in  the 
Leviathan  Mine  Drainage,  Alpine  County,  Cali- 
fornia, October  1982, 
W86-03055  5B 

Distribution  of  Polychlorinated  Biphenyls  in  the 
Housatonic  River  and  Adjacent  Aquifer,  Massa- 
chusetts, 
W86-03093  5B 

Processes  of  Atmospheric  Deposition  of  Metals 

and  Acids  to  Forests, 

W86-03236  5B 

Unsaturated  Flow  Modeling  of  a  Retorted  Oil 

Shale  Pile, 

W86-03281  5B 

Simulation  of  Groundwater  Flow  and  Contami- 
nant Transport  Using  the  Deterministic-Probabi- 
listic Contaminant  Transport  (DPCT)  Model, 
W86-03288  5B 

Effects  of  Weather  Systems,  Currents,  and 
Coastal  Processes  on  Major  Oil  Spills  at  Sea, 
W86-03314  5B 

Influence  of  Humic-Acid  Complexing  on  the 
Mobility  of  Americium  in  the  Soil  Aquatic  Envi- 
ronment, 
W86-03315  5B 

Modeling    the    Distribution    of   Chemicals    in 

Aquatic  Environments, 

W86-03419  5B 


PATHOGENS 

Presence    of    Pathogenic    Microorganisms    in 
Power  Plant  Cooling  Waters:  Report  for  Octo- 
ber 1,  1979,  to  September  30,  1981, 
W86-03243  5B 

PEAK  DISCHARGE 

Flood  Frequency  and  Storm  Runoff  of  Urbar 
Areas  of  Memphis  and  Shelby  County,  Tennes- 
see, 
W86-03078  4A 

PEAK  FLOW 

Peak  Flow,  Volume,  and  Frequency  of  the  Janu 
ary  1982  Flood,  Santa  Cruz  Mountains  and  Vi 
cinity,  California, 
W86-02935  4A 

PEARL  HARBOR 

Underground   Residence  Times  and  Chemica 
Quality  of  Basal  Groundwater  in  Pearl  Harboi 
and  Honolulu  Aquifers,  O'Ahu,  Hawaii, 
W86-03290  21 

PENNSYLVANIA 

Compilation  of  Ground  Water  Quality  Data  ii 

Pennsylvania, 

W86-03026  7C 

Reconnaissance  of  Mine  Drainage  in  the  Coa 

Fields  of  Eastern  Pennsylvania, 

W86-03092  51 

Calculating  Sediment  Discharge  from  a  High 
way  Construction  Site  in  Central  Pennsylvania 
W86-03102  4C 

Water  Resources  Data,  Pennsylvania  Wate 
Year  1982,  Volume  1.  Delaware  River  Basin 
W86-03153  7C 

Water  Resources  Data,  Pennsylvania  Wate 
Year  1983,  Volume  1.  Delaware  River  Basin 
W86-03154  7( 

Water    Resources    Data,    Pennsylvania    Wate 
Year  1983,  Volume  2.  Susquehanna  and  Poto 
mac  River  Basins, 
W86-03155  7< 

Water    Resources    Data,    Pennsylvania    Wate 
Year  1983,  Volume  3.  Ohio  River  and  St.  Law 
rence  River  Basins, 
W86-03156  7< 

PERFORMANCE  EVALUATION 

Performance  Characteristics  of  Package  Wate 

Treatment  Plants, 

W86-03285  51 

PERMEABILITY 

Hydrologic  Characteristics  of  Nebraska  Soili 
W86-O3028  2C 

PERMITS 

Revised  Section  301  (h)  Technical  Support  Doc 

ument, 

W86-03259  61 

PESTICIDES 

May  1984-April  1985  Water  Budget  of  Reelfoo 
Lake  with  Estimates  of  Sediment  Inflow  am 
Concentrations  of  Pesticides  in  Bottom  Materii 
in  Tributary  Streams-Basic  Data  Report, 
W86-03100  51 

Mathematical  Modeling  Application  to  Environ 

mental  Risk  Assessments, 

W86-03373  51 

PETROGRAPHIC  ANALYSES 

Description  and  Some  Hydrogeologic  Implicj 
tions  of  Cores  from  the  Radioactive  Waste  Mai 
agement  Complex,  Idaho, 
W86-02999  51 


SU-28 


SUBJECT  INDEX 


POWERPLANTS 


PETROGRAPHY 

Evaluation  of  Concrete  Cores,  Black  Canyon 

Dam,  Idaho, 

W86-03324  8F 

PHOSPHOROUS 

Significance  of  Floodplain  Sediments  in  Nutrient 
Exchange  Between  a  Stream  and  Its  Floodplain, 
W86-03385  5C 

PHOTOSYNTHESIS 

Estimating  Phytoplankton  Biomass  and  Produc- 
tivity, 
W86-03303  2H 

PHYTOPLANKTON 

Primary  Productivity  in  the  Potomac  Tidal 
River,  Maryland,  May  1980  to  August  1981, 
W86-O3000  5B 

Estimating  Phytoplankton  Biomass  and  Produc- 
tivity, 
W86-03303  2H 

Common  Plankton  of  Twin  Lakes,  Colarado, 
W86-03337  6G 


PIPE  FLOW 

Fluid  Flows:  Pumps,  Pipes  and  Channels, 
W86-03415 


8B 


PIPING  (DAM  FAILURE) 

Hydrology,    Gemorphology,    and    Dam-Break 
Modeling  of  the  July  IS,  1982,  Lawn  Lake  Dam 
and    Cascade    Lake    Dam    Failures,    Larimer 
County,  Colorado, 
W86-03017  8D 

PLANNING 

Planning  and  Management  of  Mine-Cut  Lakes  at 

Surface  Coal  Mines, 

W86-03245  6A 

Assessing  Cultural  Attributes  in  Planning  Water 

Resources  Projects. 

W86-O33O0  6E 

PLANT  GROWTH 

Plant  Response  to  Aqueous  Effluents  Derived 
from  In  Situ  Fossil  Fuel  Processing  Part  II:  Five 
Grass  Plant  Species  and  Their  Response  to  Five 
Produced  Retort  Waters;  Oil  Shale,  Tar  Sands 
and  Underground  Coal  Gasification, 
W86-03248  5C 

Plant  Response  to  Aqueous  Effluents  Derived 
from  In  Situ  Fossil  Fuel  Processing  Part  I.  Eight 
Plant  Species  and  Their  Response  to  Omega  9 
Oil  Shale  Retort  Water, 
W86-03249  5C 

Plant  Response  to  Aqueous  Effluents  Derived 

from  In  Situ  Fossil  Fuel  Processing  Part  III: 

Three  Grass  Species  and  Their  Response  to 

Omega  9  and  to  Five  Produced  Retort  Waters; 

Oil  Shale,  Tar  Sands  and  Underground  Coal 

Gasification. 

W86-03253  5C 

PLANT  POPULATIONS 

Literature  Survey  on  the  Wetland  Vegetation  of 

Alaska, 

W86-03312  2A 

POLLUTANT  ANALYSIS 

Chemical  Nonspecific  Organics  Analysis, 
W86-03408  5A 

POLLUTANT  IDENTIFICAITON 

Waste  Strength  and  Water  Pollution  Parameters, 
W86-O3407  5A 

POLLUTANT  IDENTIFICATION 

Selenium  Concentrations  in  Waters  Tributary  to 

and  in  the  Vicinity  of  the  Kesterson  National 

Wildlife  Refuge,  Fresno  and  Merced  Counties, 

California, 

W86-03124  5A 


Evaluation  of  the  Adsorption  Properties  of  Sili- 
calite    for   Potential    Application   to   Isolating 
Polar    Low-Molecular-Weight    Organics    from 
Drinking  Water, 
W86-03266  5F 

Development  of  a  System  for  the  Identification 

of  Oil  Spills, 

W86-03286  5A 

Characterization  of  Glenwood  Springs  and  Dot- 

sero  Springs  Waters, 

W86-03333  2K 

Water  Analysis,  Volume  III:  Organic  Species, 
W86-03406  5A 

Concentration,  Partitioning,  and  Isolation  Tech- 
niques, 
W86-03409  5A 


Gas  Chromatography, 
W86-03410 

Organic  Mass  Spectrometry, 
W86-03411 

Use  of  HPLC  for  Water  Analysis, 
W86-03412 


5A 


5A 


5A 


Infrared    Spectrophotometry   of  Pollutants   in 

Water  Systems, 

W86-03413  5A 

POLYCHLORTNATED  BIPHENYLS 

Distribution  of  Polychlorinated  Biphenyls  in  the 
Housatonic  River  and  Adjacent  Aquifer,  Massa- 
chusetts, 
W86-03093  5B 

POROSITY 

Correlation  of  Paleostructure  and  Sediment 
Deposition  in  the  Madison  Limestone  and  Asso- 
ciated Rocks  in  Parts  of  Montana,  North 
Dakota,  South  Dakota,  Wyoming,  and  Nebras- 
ka, 
W86-02977  2F 

Apparent  Water  Resistivity,  Porosity,  and  Water 
Temperature  of  the  Madison  Limestone  and  Un- 
derlying Rocks  in  Parts  of  Montana,  Nebraska, 
North  Dakota,  South  Dakota,  and  Wyoming, 
W86-03081  2F 

POTABLE  WATER 

Quality   of  Ground    Water   Used   for   Public 

Supply  in  Florida,  1983-84, 

W86-02986  7C 

POTENTIAL  WATER  SUPPLY 

Hydrogeologic  Data  Related  to  the  Potential  for 
Stock-Water  Development  on  Federally  Owned 
Rangeland  Near  Dillon,  Montana, 
W86-03016  7C 

POTENTIOMETRIC  FLOW 

Potentiometric  Surface  of  the  Floridan  Aquifer, 
Southwest  Florida  Water  Management  District, 
May  1984, 
W86-O3130  2F 

POTENTIOMETRIC  LEVEL 

Altitude  and  Configuration  of  the  Water  Table 
in  the  High  Plains  Aquifer  in  Kansas,  1970, 
W86-02970  2F 

Potentiometric  Surface  of  the  Upper  Floridan 
Aquifer  in  Central  Sumter  County,  Florida,  Sep- 
tember 1984, 
W86-02985  7C 

Potentiometric  Surfaces  on  Long  Island,  New 

York- A  Bibliography  of  Maps, 

W86-03030  7C 

Impact  of  Development  on  Availability  and 
Quality  of  Ground  Water  in  Eastern  Nassau 


County,    Florida,    and    Southeastern    Camden 

County,  Georgia, 

W86-03119  2F 

Potentiometric  Surface  of  the  Floridan  Aquifer, 
Southwest  Florida  Water  Management  District, 
May  1984, 
W86-03130  2F 

POTENTIOMETRIC  SUFACE 

Potentiometric  Surface  of  the  Upper  Floridan 
Aquifer  in  the  St.  Johns  River  Water  Manage- 
ment District  and  Vicinity,  Florida,  September 
1984, 
W86-03096  7C 

POTENTIOMETRIC  SURFACE 

Potentiometric  Surface  of  the  Upper  Floridan 
Aquifer  in  the  St.  Johns  River  Water  Manage- 
ment District  and  Vicinity,  Florida,  May  1985, 
W86-O3095  7C 

Potentiometric  Surface  of  the  Upper  Floridan 

Aquifer  System  in  the  St.  Johns  River  Water 

Management  District  and  Vicinity,  Florida,  May 

1984, 

W86-03097  7C 

POTOMAC  ESTUARY 

Water  Quality  of  the  Tidal  Potomac  River  and 
Estuary  Hydrologic  Data  Reports  Supplement 
1979  Through  1981  Water  Years, 
W86-02997  5A 

POTOMAC  RIVER 

Water-Quality    Study   of  the   Tidal    Potomac 

River  and  Estuary  -  An  Overview, 

W86-02975  5B 

Water  Quality  of  the  Tidal  Potomac  River  and 
Estuary  Hydrologic  Data  Reports  Supplement 
1979  Through  1981  Water  Years, 
W86-02997  5A 

Primary  Productivity  in  the  Potomac  Tidal 
River,  Maryland,  May  1980  to  August  1981, 
W86-03000  5B 

Traveltime    and    Dispersion    in    the    Potomac 

River,  Cumberland,  Maryland,  to  Washington, 

DC, 

W86-03123  2E 

POTOMAC  RIVER  ESTUARY 

Data  on  Distribution  and  Abundance  of  Sub- 
mersed Aquatic  Vegetation  in  the  Tidal  Poto- 
mac River  and  Transition  Zone  of  the  Potomac 
Estuary,  1983  and  1984, 
W86-02944  2L 

Water-Quality    Study   of  the   Tidal   Potomac 

River  and  Estuary  -  An  Overview, 

W86-02975  5B 

Distribution    and    Abundance    of    Submersed 
Aquatic  Vegetation  in  the  Tidal  Potomac  River 
and  Estuary,  Maryland  and  Virginia, 
W86-03012  2L 

POWDER  RIVER  BASIN 

Potential  Effects  of  Surface  Coal  Mining  on  the 
Hydrology  of  the  Horse  Creek  Area,  Sheridan 
and  Moorhead  Coal  Fields,  Southeastern  Mon- 
tana, 
W86-02968  4C 

POWER  PLANTS 

Presence    of    Pathogenic    Microorganisms    in 
Power  Plant  Cooling  Waters:  Report  for  Octo- 
ber 1,  1979,  to  September  30,  1981, 
W86-03243  5B 

POWERPLANTS 

Effects  of  Operating  the  Mt.  Elbert  Pumped- 
Storage  Powerplant  on  Twin  Lakes,  Colorado: 
1981  Report  of  Findings, 
W86-03336  6G 
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Total  Precipitable  Water  and  Rainfall  Determi- 
nations from  the  Seasat  Scanning  Multichannel 
Microwave  Radiometer  (SMMR), 
W86-03238  2B 

Acidity,  Nutrients,  and  Minerals  in  Atmospheric 
Precipitation  Over  Florida:  Deposition  Patterns, 
Mechanisms,  and  Ecological  Effects, 
W86-03246  5B 

International  Comparison  of  National  Precipita- 
tion Gauges  with  a  Reference  Pit  Gauge, 
W86-03414  7B 

PRIMARY  PRODUCTIVITY 

Primary    Productivity    in    the    Potomac  Tidal 

River,  Maryland,   May   1980  to  August  1981, 

W86-03000  5B 

Chlorophyll  a  Concentration  and  Distribution  in 

Twin  Lakes,  Colorado,  Prior  to  Operation  of 

Mt.  Elbert  Pumped-Storage  Powerplant,  1977- 

81, 

W86-03234  2H 

Primary  Production  and  Decomposition  of  Sub- 
merged and  Emergent  Aquatic  Plants  of  Two 
Appalachian  Rivers, 
W86-03389  5C 

PROBABILISTIC  PROCESS 

Simulation  of  Groundwater  Flow  and  Contami- 
nant Transport  Using  the  Deterministic-Probabi- 
listic Contaminant  Transport  (DPCT)  Model, 
W86-03288  5B 

PROCESS  WATER 

Plant  Response  to  Aqueous  Effluents  Derived 

from  In  Situ  Fossil  Fuel  Processing  Part  III: 

Three  Grass   Species   and  Their  Response   to 

Omega  9  and  to  Five  Produced  Retort  Waters; 

Oil  Shale,  Tar  Sands  and  Underground  Coal 

Gasification. 

W86-03253  5C 

PRODUCTIVITY 

Effect  of  Simulated  Canopy  Cover  on  Regula- 
tion of  Nitrate  Uptake  and  Primary  Production 
by  Natural  Periphyton  Assemblages, 
W86-03382  5B 

PROJECT  PLANNING 

Planning  Report  for  the  Western  Gulf  Coast 
Regional    Aquifer    System    Analysis,    Gulf   of 
Mexico  Coastal  Plain,  United  States, 
W86-O3069  2F 

Environmental  Compliance  Guide:  Guidance 
Manual  for  Department  of  Energy  Compliance 
with  the  Fish  and  Wildlife  Coordination  Act. 
W86-03251  6B 

Environmental    Compliance    Guide:    Guidance 
Manual  for  Department  of  Energy  Compliance 
with  Corps  of  Engineers  Permits  on  Dredging 
and  Filling  Activities. 
W86-03252  6B 

Handbook  for  Protection  of  Fish  and  Wildlife 
From  Construction  of  Farm  and  Forest  Roads, 
W86-03257  6B 

PROTOTYPE  TESTS 

Summary  Report:  Model-Prototype  Comparison 
Study  of  Dike  Systems,  Mississippi  River;  Pota- 
mology  Investigations, 
W86-03307  8A 

PUBLIC  HEALTH 

Detection  of  Pollution  at  Drinking  Water  In- 
takes, 
W86-03359  5A 

Protection  of  the  Aquatic  Environment  -  Re- 
search Needs, 
W86-03361  5C 


PUBLIC  WATER  SUPPLY 

Quality    of   Ground    Water    Used    for    Public 

Supply  in  Florida,  1983-84, 

W86-02986  7C 

PUERTO  RICO 

Publications   of  the   U.S.   Geological    Survey, 
Water  Resources  Division,  for  Puerto  Rico  and 
the  U.S.  Virgin  Islands, 
W86-03047  IOC 

PUGET  SOUND 

Water  Surface  Elevations  for  the  High  Tide  of 

December  15,  1977,  in  the  Puget  Sound  Region, 

Washington, 

W86-02953  2L 

PUMPED  STORAGE 

Effects  of  Operating  the  Mt.  Elbert  Pumped- 
Storage  Powerplant  on  Twin  Lakes,  Colorado: 
1981  Report  of  Findings, 
W86-03336  6G 
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Fluid  Flows:  Pumps,  Pipes  and  Channels, 
W86-03415 
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PUMPING  PLANTS 

Virden  Creek   Pumping   Station  and   Gravity- 
Flow   Outlet   Structure,   Waterloo,    Iowa:   Hy- 
draulic Model  Investigation, 
W86-03299  8B 

QATAR 

Proposed  Artificial  Recharge  Studies  in  North- 
ern Qatar, 
W86-03058  2F 

QUALITY  ASSURANCE 

Results  of  the  U.S.  Geological  Survey's  Second 
International  Interlaboratory  Analytical  Com- 
parison Study-Standard-Reference  Water  Sam- 
ples M-86  (Major  Constituents),  T-87  (Trace 
Constituents),  and  P-5  (Precipitation  Snowmelt), 
W86-03013  7B 
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Quebec:  Surface  Water  Data,  1984, 
W86-03235 
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QUEUING  THEORY 

Storage    Analysis    for    Ephemeral    Streams    in 

Semiarid  Regions, 

W86-03171  2E 

RADIAL  GATES 

Hydraulic   Model    Studies   of  Modification   to 

Klang  Gates  Dam,  Malaysia, 

W86-03329  8C 

Variable  Speed  A-C  Motor  Controller  for  Canal 

Gate  Hoists, 

W86-03341  8C 

RADIOACTIVE  WASTE  BURIAL  GROUND 

Description  and  Some  Hydrogeologic  Implica- 
tions of  Cores  from  the  Radioactive  Waste  Man- 
agement Complex,  Idaho, 
W86-02999  5E 

RADIOACTIVE  WASTE  DISPOSAL 

Conceptual  Hydrologic  Model  of  Flow  in  the 
Unsaturated  Zone,  Yucca  Mountain,  Nevada, 
W86-02974  5B 

Water-Quality  Data  for  34  Sites,  April  and  June, 
1984,  Near  the  Y-12  Plant,  The  Oak  Ridge  Res- 
ervation, Tennessee, 
W86-03048  5B 

Measurement  of  Ground-Water  Velocity  Using 
Rhodamine  WT  Dye  Near  Sheffield,  Illinois, 
W86-03051  2F 

Review  of  Buried  Crystalline  Rocks  of  Eastern 
States  in  Selected  Hydrogeologic  Environments 


Potentially  Suitable  for  Isolating  High-Level  Ra- 
dioactive Wastes, 
W86-03127  5E 

Selected  Hydrologic  and  Geochemical  Issues  in 
Site  Characterization  for  Nuclear  Waste  Dispos- 
al: Flood  Basalts  at  the  Hanford  Reservation, 
W86-03282  5E 

RADIOACTIVE  WASTES 

Mathematical  Simulation  of  Sediment  and  Radi- 
onuclide Transport  in  Estuaries, 
W86-03284  5B 

RADIOCHEMICAL  ANALYSIS 

Ground-Water-Quality  Data  From  the  Southern 
Powder  River  Basin,  Northeastern  Wyoming, 
W86-03014  2K 

RADIOMETRY 

Total  Precipitable  Water  and  Rainfall  Determi- 
nations from  the  Seasat  Scanning  Multichannel 
Microwave  Radiometer  (SMMR), 
W86-03238  2B 

RADIOSONDES 

Total  Precipitable  Water  and  Rainfall  Determi- 
nations from  the  Seasat  Scanning  Multichannel 
Microwave  Radiometer  (SMMR), 
W86-03238  2B 

RAIN  GAGES 

International  Comparison  of  National  Precipita- 
tion Gauges  with  a  Reference  Pit  Gauge, 
W86-03414  7B 

RAINFALL 

Storm  Runoff  as  Related  to  Urbanization  Based 
on  Data  Collected  in  Salem,  and  Portland,  and 
Generalized  for  the  Willamette  Valley,  Oregon, 
W86-03015  4C 

Drought  of  1980-82  in  Southeast  Florida  with 

Comparison     to     the     1961-62     and     1970-71 

Droughts, 

W86-O3082  2B 

Total  Precipitable  Water  and  Rainfall  Determi- 
nations from  the  Seasat  Scanning  Multichannel 
Microwave  Radiometer  (SMMR), 
W86-03238  2B 

RAINFALL-RUNOFF  MODEL 

Flood  Frequency  and  Storm  Runoff  of  Urban 
Areas  of  Memphis  and  Shelby  County,  Tennes- 
see, 
W86-03078  4A 

RAINFALL-RUNOFF  RELATIONS 

Peak  Flow,  Volume,  and  Frequency  of  the  Janu- 
ary 1982  Flood,  Santa  Cruz  Mountains  and  Vi- 
cinity, California, 
W86-02935  4A 

RAINFALL-RUNOFF  RELATIONSHIP 

Hydrology  and  Sediment  Transport  Moanalua 

Valley,  Oahu,  Hawaii, 

W86-O3034  2J 

RAINFALL-RUNOFF  RELATIONSHIPS 

Rainfall-Runoff  Data  in  the  Albuquerque,  New 
Mexico,  Metropolitan  Area,  1976-83, 
W86-02933  7C 

Flood-Discharge  Profiles  of  Selected  Streams  in 

Rockland  County,  New  York, 

W86-02960  2E 

Hydrologic  Data  for  Urban  Studies  in  the  Hous- 
ton, Texas,  Metropolitan  Area,  1982, 
W86-03106  7C 

RASA 

Geohydrologic  Sections,  Northern  Louisiana, 
W86-03083  7C 
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Generalized  Potentiometric  Surface  of  the  Evan- 
geline  and   Equivalent   Aquifers   in   Louisiana, 
1980, 
W86-03107  7C 

REAERATION 

Traveltime,     Longitudinal-Dispersion,     Reaera- 
tion,   and   Basin   Characteristics  of  the   White 
River,  Colorado  and  Utah, 
W86-02984  2E 

Assessment    of    a    Steady-State    Propane-Gas 
Tracer  Method  for  Determining  Reaeration  Co- 
efficients-Chenango  River, 
W86-O3033  5B 

RECHARGE  WELLS 

Feasibility  of  Artificial  Recharge  in  the  Coastal 
Plain  near  Atlantic  City,  New  Jersey,  with  Em- 
phasis on  the  800-Foot  Sand  of  the  Kirkwood 
Formation, 
W86-02949  2F 

RECLAIMED  WATER 

Multiple  Water  Reuse  in  Poultry  Processing: 

Case  Study  in  Egypt, 

W86-03274  3C 


RECYCLING 

Sludge  -  Recycling  for  Agricultural  Use, 
W86-03275 
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REFERENCE  MATERIALS 

Results  of  the  U.S.  Geological  Survey's  Second 
International  Interlaboratory  Analytical  Com- 
parison Study-Standard-Reference  Water  Sam- 
ples M-86  (Major  Constituents),  T-87  (Trace 
Constituents),  and  P-5  (Precipitation  Snowmelt), 
W86-03013  7B 

REFERENCE  SAMPLES 

Results  of  the  U.S.  Geological  Survey's  Second 
International  Interlaboratory  Analytical  Com- 
parison Study-Standard-Reference  Water  Sam- 
ples M-86  (Major  Constituents),  T-87  (Trace 
Constituents),  and  P-5  (Precipitation  Snowmelt), 
W86-O3013  7B 

REGIONAL  ANALYSIS 

Geohydrologic  Sections,  Northern  Louisiana, 
W86-03083  7C 

REGIONAL  AQUIFER  SYSTEM 

Hydrogeologic  Framework  for  the  Sand  Aqui- 
fer of  the  Southeastern  United  States  Coastal 
Plain, 
W86-03041  2F 

REGIONAL  FLOODS 

Flood  Frequency  and  Storm  Runoff  of  Urban 
Areas  of  Memphis  and  Shelby  County,  Tennes- 
see, 
W86-03078  4A 

REGRESSION  ANALYSIS 

Method  of  Estimating  Flood  Volumes  in  West- 
ern Kansas, 
W86-02922  4A 

Flood  Frequency  and  Storm  Runoff  of  Urban 
Areas  of  Memphis  and  Shelby  County,  Tennes- 
see, 
W86-O3078  4A 

Relations  of  Suspended  Sediment  to  Streamflow 

in  the  Green  River,  Wyoming, 

W86-03174  2J 

REGULATIONS 

Revised  Section  301  (h)  Technical  Support  Doc- 
ument, 
W86-03259  6E 

REMOTE  SENSING 

Linear  Features  Determined  from  Landsat  Im- 
agery in  Wyoming, 
W86-03120  7C 


Linear  Features  Determined  from  Landsat  Im- 
agery in  North  Dakota, 
W86-03144  7C 

Linear  Features  Determined  from  Landsat  Im- 
agery for  the  Richfield  1  deg.  by  2  deg.  Quad- 
rangle and  Adjacent  Part  of  Southwestern  Utah, 
W86-03165  7C 

Total  Precipitable  Water  and  Rainfall  Determi- 
nations from  the  Seasat  Scanning  Multichannel 
Microwave  Radiometer  (SMMR), 
W86-03238  2B 

Limnological     Applications     of    Multispectral 

Remote  Sensing, 

W86-03277  7B 

Determination   of  Turbidity   Patterns  in   Lake 
Chicot  from  Landsat  MSS  Imagery, 
W86-03291  2J 

RESEARCH  PRIORITIES 

Cost-Effectiveness  of  the  Stream-Gaging  Pro- 
gram in  North  Carolina, 
W86-02973  7A 

RESERVOIR  CAPACITY 

Buffalo  Metropolitan  Area,  New  York  Water 
Resources  Management:  Interim  Report  on  Fea- 
sibility  of  Flood   Management   in  Tonawanda 
Creek  Watershed, 
W86-03305  8A 

Theodore  Roosevelt  Lake:  1981  Sedimentation 

Survey, 

W86-03331  2J 

RESERVOIR  EFFECTS 

Simulated  Effects  of  Proposed  Reservoir-Devel- 
opment Alternatives  on  Streamflow  Quantity  in 
the  White  River,  Colorado  and  Utah, 
W86-03061  4A 

RESERVOIR  OPERATION 

Dissolved  Nitrogen  Measurements  at  Clarks  Hill 

Reservoir  Georgia-South  Carolina, 

W86-03304  8A 

RESERVOIR  SILTING 

Theodore  Roosevelt  Lake:  1981  Sedimentation 

Survey, 

W86-03331  2J 

RESERVOIR  STORAGE 

Storage    Analysis    for    Ephemeral    Streams    in 

Semiarid  Regions, 

W86-03171  2E 

Theodore  Roosevelt  Lake:  1981  Sedimentation 

Survey, 

W86-03331  2J 

RESERVOIR  YIELD 

Report  of  the  River  Master  of  the  Delaware 
River  for  the  Period  December  1,  1983  -  No- 
vember 30,  1984, 
W86-03023  2E 

RESERVOIRS 

Survey  of  Fena  Reservoir,  Island  of  Guam:  Lim- 
nological Reconnaissance, 
W86-03018  2H 

Simulated  Effects  of  Proposed  Reservoir-Devel- 
opment Alternatives  on  Streamflow  Quantity  in 
the  White  River,  Colorado  and  Utah, 
W86-O3061  4A 

Dissolved  Nitrogen  Measurements  at  Clarks  Hill 

Reservoir  Georgia-South  Carolina, 

W86-O3304  8A 

Effects  of  Operating  the  Mt.  Elbert  Pumped- 
Storage  Powerplant  on  Twin  Lakes,  Colorado: 
1981  Report  of  Findings, 
W86-03336  6G 


RESIDUAL  CHLORINE 

Kinetic  Model  for  the  Chlorination  of  Power 

Plant  Cooling  Waters, 

W86-03283  5F 

RETURN  FLOW 

Quality  of  Irrigation-Return  Flows  in  the  Lower 

Arkansas  River  Valley,  Colorado, 

W86-02942  5B 

REVERSE  OSMOSIS 

Automated  Plugging  Factor  Monitor:  Specifica- 
tions, 
W86-03325  3A 

RHODE  ISLAND 

Ground-Water  Development  Alternatives  in  the 

Chipuxet     Ground-Water     Reservoir,     Rhode 

Island, 

W86-03001  2F 

RISK 

Application  of  the  Preliminary  Pollutant  Limit 
Value  (PPLV)  Environmental  Risk  Assessment 
Approach  to  Selected  Land  Uses, 
W86-03374  5B 

RISKS 

Role  of  Multimedia  Fate  Models  in  Chemical 

Risk  Assessment, 

W86-03366  5B 

Mathematical  Modeling  Application  to  Environ- 
mental Risk  Assessments, 
W86-03373  5B 

RIVER  BASINS 

Role  of  Natural  Resource   Inventories  in  the 

Passaic  River  Basin,  New  Jersey, 

W86-03321  6B 

RIVERS 

Morphological  Modelling  for  Rivers  with  Non- 
uniform Sediment, 
W86-03269  2J 

Workshop  on  Riverine  Water  Quality  Modeling, 
W86-03293  7B 

ROAD  CONSTRUCTION 

Calculating  Sediment  Discharge  from  a  High- 
way Construction  Site  in  Central  Pennsylvania, 
W86-03102  4C 

Handbook  for  Protection  of  Fish  and  Wildlife 
From  Construction  of  Farm  and  Forest  Roads, 
W86-03257  6B 

RUNOFF 

Freshwater  Runoff  and  Salinity  Distribution  in 
the  Loxahatchee  River  Estuary,   Southeastern 
Florida,  1980-82, 
W86-03118  2L 

SACRAMENTO  RIVER 

Salinity,  Alkalinity,  and  Dissolved  and  Particu- 
late Organic  Carbon  in  the  Sacramento  River 
Water  at  Rio  Vista,  California,  and  at  Other 
Locations  in  the  Sacramento-San  Joaquin  Delta, 
1980, 
W86-03063  5B 

SAFETY 

Safety  Treatment  of  Roadside  Parallel-Drainage 

Structures, 

W86-03250  8A 

SALINE-FRESHWATER  INTERFACES 

Effect  of  Eustatic  Sea-Level  Changes  on  Salt- 
water-Freshwater Relations  in  the  Northern  At- 
lantic Coastal  Plain, 
W86-03010  2F 

Drought  of  1980-82  in  Southeast  Florida  with 

Comparison     to     the     1961-62     and     1970-71 

Droughts, 

W86-03082  2B 
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Review  of  Buried  Crystalline  Rocks  of  Eastern 
States  in  Selected  Hydrogeologic  Environments 
Potentially  Suitable  for  Isolating  High-Level  Ra- 
dioactive Wastes, 
W86-03127  5E 

Characterization  of  Glenwood  Springs  and  Dot- 

sero  Springs  Waters, 

W86-03333  2K 

SALINE  WATER  -  FRESHWATER 
INTERFACES 

Apparent  Water  Resistivity,  Porosity,  and  Water 
Temperature  of  the  Madison  Limestone  and  Un- 
derlying Rocks  in  Parts  of  Montana,  Nebraska, 
North  Dakota,  South  Dakota,  and  Wyoming, 
W86-03081  2F 

SALINE  WATER  INSTRUSION 

Effect  of  Eustatic  Sea-Level  Changes  on  Salt- 
water-Freshwater Relations  in  the  Northern  At- 
lantic Coastal  Plain, 
W86-03010  2F 

SAIJNE-WATER  INTRUSION 

Synopsis  of  Saltwater  Intrusion  in  Dade  County, 

Florida,  Through  1984, 

W86-02988  7C 

Underground   Residence  Times  and  Chemical 
Quality  of  Basal  Groundwater  in  Pearl  Harbor 
and  Honolulu  Aquifers,  O'Ahu,  Hawaii, 
W86-03290  2F 

SALINITY 

Water  Resources  and  Potential  Hydrologic  Ef- 
fects of  Oil-Shale  Development  in  the  Southeast- 
ern Uinta  Basin,  Utah  and  Colorado, 
W86-03021  4C 

Salinity,  Alkalinity,  and  Dissolved  and  Particu- 
late Organic  Carbon  in  the  Sacramento  River 
Water  at  Rio  Vista,  California,  and  at  Other 
Locations  in  the  Sacramento-San  Joaquin  Delta, 
1980, 
W86-03063  5B 

Freshwater  Runoff  and  Salinity  Distribution  in 
the  Loxahatchee  River  Estuary,   Southeastern 
Florida,  1980-82, 
W86-03118  2L 

Characterization  of  Glenwood  Springs  and  Dot- 

sero  Springs  Waters, 

W86-03333  2K 

SALT  BALANCE 

Use  of  Solute  Transport  Models  to  Estimate  Salt 

Balance  Below  Irrigated  Cropland, 

W86-03402  3F 

SALTS 

Determining    the    Effectiveness    of    Highway 
Drainage  Systems  in  Preventing  Salt  Contamina- 
tion of  Ground  Water, 
W86-03044  5G 

SAMPLING 

Field  Guidelines  for  Collection,  Treatment,  and 
Analysis  of  Water  Samples,  Montana  District, 
W86-03060  7B 

Preparation  of  Polyethlene  Sacks  for  Collection 

of  Samples  for  Chemical  Analysis, 

W86-03072  5A 

SAN  FRANCISCO  BAY 

Seasonal  Patterns  of  Alkalinity  in  the  San  Fran- 
cisco Bay,  California,  Estuarine  System  During 
1980, 
W86-03059  5B 

Salinity,  Alkalinity,  and  Dissolved  and  Particu- 
late Organic  Carbon  in  the  Sacramento  River 
Water  at  Rio  Vista,  California,  and  at  Other 


Locations  in  the  Sacramento-San  Joaquin  Delta, 

1980, 

W86-03063  5B 

SAND  AQUIFERS 

Hydrogeologic  Framework  for  the  Sand  Aqui- 
fer of  the  Southeastern  United  States  Coastal 
Plain, 
W86-03041  2F 

SATELLITE  TECHNOLOGY 

Linear  Features  Determined  from  Landsat  Im- 
agery in  Wyoming, 
W86-03120  7C 

Linear  Features  Determined  from  Landsat  Im- 
agery in  North  Dakota, 
W86-03144  7C 

Linear  Features  Determined  from  Landsat  Im- 
agery for  the  Richfield  1  deg.  by  2  deg.  Quad- 
rangle and  Adjacent  Part  of  Southwestern  Utah, 
W86-03165  7C 

Total  Precipitable  Water  and  Rainfall  Determi- 
nations from  the  Seasat  Scanning  Multichannel 
Microwave  Radiometer  (SMMR), 
W86-03238  2B 


HCMM  Hydrological  Analysis  in  Utah, 
W86-03241 
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Satellite  Observation  of  Great  Lakes  Ice:  1980- 

81, 
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U.S.  administration. 


c 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Conter 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 

IB.  Aqueous  Solutions  and 
Suspensions 

DEVELOPMENT    OF    ETHANOL-SELECTIVE 
MEMBRANES, 

Southern  Research  Inst.,  Birmingham,  AL. 

For  primary   bibliographic   entry   see   Field   5D. 

W86-03617 

2.  WATER  CYCLE 
2A.  General 


MILITARY  HYDROLOGY;  REPORT  3:  A 
REVIEW  OF  ARMY  DOCTRINE  ON  MILI- 
TARY HYDROLOGY, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field    10F. 

W86-03456 


EVALUATION  OF  FUTURE  BASE-FLOW 
WATER-QUALITY  CONDITIONS  IN  THE 
HIXLSBOROUGH  RIVER,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03546 


APPLICATION  GUIDE  FOR  HYDROLOGICAL 
SIMULATION  PROGRAM:  FORTRAN  (HSPF), 

Anderson-Nichols  and  Co.,  Inc.,  Palo  Alto,  CA. 
A.  S.  Donigan,  J.  C.  Imhoff,  B.  R.  Bicknell,  and  J. 
L.  Kittle. 

EPA-600/3-84-065,  June  1984.  Environmental  Re- 
search Laboratory,  Athens,  GA.  177  p,  19  fig,  17 
tab,  3  app,  20  ref.  68-01-6207. 

Descriptors:  *Model  studies,  'Simulation  analysis, 
•Fortran,  'Computer  programs,  'Computer 
models,  'Hydrologic  models,  'Water  quality, 
•River  basins,  Models,  Iowa  River  basin,  Iowa, 
Infiltration,  Rainfall-runoff  relationships. 

The  Hydrological  Simulation  Program-FOR- 
TRAN  (HSPF)  is  a  set  of  computer  codes  that  can 
simulate  the  hydrologic  and  associated  water  qual- 
ity processes  on  pervious  and  impervious  land  sur- 
faces, in  the  soil  profile,  and  in  streams  and  well- 
mixed  impoundments.  The  entire  application  proc- 
ess of  HSPF  is  documented  for  the  Iowa  River 
Basin  Study  to  demonstrate  the  decisions,  proce- 
dures, and  results  that  are  involved  in  a  typical 
application.  Process  steps  include  study  definition, 
development  of  a  modeling  strategy,  operational 
aspects  of  HSPF  use,  input  and  management  of 
time  series  data,  model  parameters  and  parameter 
evaluation,  calibration  and  verification,  and  analy- 
sis of  alternate  conditions.  These  data  are  intended 
to  supplement  the  existing  HSPF  user's  manual  and 
programmer's  supplement  to  provide  sufficient 
guidance  for  the  full  and  intelligent  use  of  the 
broad  range  of  capabilities  of  the  HSPF  model. 
W86-03614 


STREAMFLOW  SUMMARIES  FROM  TWELVE 
TRIBUTARIES  OF  FARMINGTON  CREEK, 
DAVIS  COUNTY  EXPERIMENTAL  WATER- 
SHED, NORTHERN  UTAH, 

Forest  Service,  Ogden,  UT.  Intermountain  Region. 
J.  M.  Pankey,  and  N.  V.  DeByle. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-1 17689, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
157  p,  14  fig,  223  tab,  64  ref. 

Descriptors:  'Watersheds,  'Streamflow,  'Water 
yield,  'Precipitation,  'Hydrologic  data,  Wasatch 
Mountains,  Runoff,  Catchment  areas,  Tributaries, 
Grazing,  Land  use,  Canyons,  Farmington  Creek, 
Davis  County  Experimental  Watershed,  Utah, 
Rainfall-runoff  relationships. 


Streamflow  in  Farmington  Creek,  a  6400-acre, 
west-facing  watershed  in  the  Davis  County  Exper- 
imental Watershed,  has  been  monitored  since  1933. 
Of  the  12  permanent  tributaries,  ranging  from  50  to 
464  acres,  ten  are  in  steep  terrain,  two  are  in  more 
gentle  terrain.  Data  had  been  collected  to  study  the 
effects  of  stopping  domestic  livestock  grazing, 
which  had  denuded  the  watershed  and  produced 
damaging  mud-rock  floods  during  intense  summer 
rainstorms  in  1923  and  1930.  For  the  12  catch- 
ments, mean  annual  flows  are  10.19-25.95  area 
inches.  Mean  daily  and  monthly  flows  are  also 
tabulated  for  all  years  of  record,  which  range  from 
5  to  21  years  during  1939  to  1972.  A  watershed 
description  and  topographic  map  accompany  the 
data  from  each  tributary.  Monthly  and  annual  pre- 
cipitation records,  measured  at  the  Farmington- 
Rice  Station  from  1940  to  1972,  are  listed.  Annual 
precipitation  ranges  from  29.44  inches  to  51.47 
inches.  Although  most  of  the  annual  precipitation 
falls  as  gentle  rain  or  snow  in  autumn,  winter,  and 
spring,  summer  thunderstorms  have  produced  very 
intense  rainfall. 
W86-03640 


USER'S  MANUAL  FOR  EXPLORE-I:  A  RIVER 
BASIN  WATER  QUALITY  MODEL,  HYDRAU- 
LIC MODULE  ONLY, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Y.  Onishi. 

EPA  600/3-82-054,  May  1982.  Environmental  Re- 
search Laboratory,  Athens,  GA.  126  p,  16  fig,  4 
tab,  7  ref,  append.  68-03-2613. 

Descriptors:  'Computer  models,  'Hydraulic 
models,  'River  basins,  'Estuaries,  'Water  quality, 
'Reservoirs,  'Mathematical  models,  'Computer 
programs,  Models,  Model  studies,  Mathematical 
equations,  River  systems,  Hydrologic  models. 

EXPLORE-I  is  a  computer  program  that  simulates 
the  dynamic  hydraulic  and  water  quality  charac- 
teristics of  a  river  basin.  It  can  be  used  to  study  the 
effects  of  various  flow  conditions,  waste  discharge, 
and  treatment  schemes  on  the  water  quality  condi- 
tions of  lakes,  reservoirs,  rivers,  and  estuaries.  EX- 
PLORE-I consists  of  four  computer  program  mod- 
ules: hydraulic  code  for  river  and  estuary  flow, 
quality  code  for  river  and  estuary  systems,  hydro- 
thermal  code  for  thermally  stratified  reservoirs, 
and  quality  code  for  thermally  stratified  reservoirs. 
The  hydraulic  and  hydrothermal  codes  must  be 
run  first.  This  user's  manual  provides  input  instruc- 
tions for  the  hydraulic  module  of  the  EXPLORE-I 
code.  The  hydraulic  code  solves  two-dimensional 
problems  with  a  modified  set  of  one-dimensional 
Saint  Venant  equations  by  superimposing  on  the 
estuary  or  river  basin  a  grid  of  junctions  and 
channels  simulating  the  actual  physical  system  but 
allowing  only  one  dimensional  flow.  Basic  pro- 
gramming requirements  of  the  code  are  given. 
W86-03646 


WATER    QUALITY    MONITORING:    A    SYS- 
TEM'S PERSPECTIVE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  7A. 
W86-03655 


DATA  COLLECTION  FOR  HYDROCHEMICAL 
BALANCES:  THEORETICAL  ASPECTS, 

Oslo  Univ.  (Norway).  Inst,  of  Geophysics. 
L.  Gottschalk,  and  B.  Webb. 
IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember   1984.    IAHS-AISH   Publication   No    150, 
1984.  p  139-151,  4  fig,  36  ref. 

Descriptors:  'Hydrologic  data  collections,  'Data 
interpretation,  'Theoretical  analysis,  'Chemical 
properties,  'Error  analysis,  'Statistical  analysis, 
'Probabilistic  process,  'Hydrologic  budget,  Data 
collections,  On-site  data  collections,  Spatial  distri- 
bution, Temporal  distribution,  Errors. 

Methodologies  are  reviewed  which  may  be  used  to 
evaluate  data  content,  and  uncertainties  and  errors 
in  hydrochemical  data  collection  and  show  how 
these  problems  can  be  reversed  to  one  of  collecting 


data  in  such  a  way  that  the  data  content  is  maxi- 
mized or  uncertainties  and  errors  are  minimized.  It 
is  difficult  to  use  error  statistics  as  an  objective 
measure  of  the  worth  of  hydrochemical  data,  since 
it  is  very  difficult  to  relate  errors  to  the  cost  of 
collecting  the  data.  A  small  relative  decrease  in  the 
error  generally  demands  a  substantial  increase  in 
collected  data,  and  the  relative  benefit  of  these 
new  data  is  hard  to  prove.  However,  the  error 
terms  can  usefully  indicate  a  minimum  threshold 
level  for  the  amount  of  collected  data,  below 
which  it  is  impossible  to  draw  meaningful  conclu- 
sions. Estimated  errors  are  a  useful  tool  for  com- 
paring different  strategies  for  data  collection,  and 
allow  the  evaluation  of  the  importance  of  observa- 
tions in  space  relative  to  observations  in  time.  With 
respect  to  hydrochemical  balances,  this  methodol- 
ogy allows  the  terms  giving  the  largest  errors  to  be 
analyzed,  and  indicates  where  corresponding  im- 
provements in  data  collection  may  be  made.  In 
order  to  successfully  apply  these  methodologies, 
there  is  a  need  for  basic  information  on  variation 
patterns  of  hydrochemical  elements  in  space  and 
time  and  their  corresponding  scales. 
W86-03766 


HYDROCHEMICAL  RELATIONSHIPS  BE- 
TWEEN RAINWATER,  FLOODS,  GROUND- 
WATER AND  LITHOLOGY  IN  THE  AVEDAT 
GROUP  ON  THE  NEGEV  HIGHLANDS, 
ISRAEL, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

E.  Rosenthal,  R.  Nativ,  and  A.  S.  Issar. 
IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember   1984.    IAHS-AISH   Publication   No    150, 
1984.  p  407-418,  2  fig,  7  tab,  11  ref. 

Descriptors:  'Rain,  'Floodwater,  'Groundwater, 
'Geohydrology,  'Rocks,  'Arid-zone  hydrology, 
'Chemical  properties,  'Hydrologic  models,  Hy- 
drologic data  collections,  Israel,  Arid  zone,  Chemi- 
cal reactions,  Salinity,  Salts. 

The  chemical  composition  of  rainwater  falling  on 
the  arid  Negev  is  identical  to  that  of  rainwater 
collected  over  the  sub-humid  and  humid  central 
and  northern  parts  of  Israel.  It  is  of  bicarbonatic- 
calcic  composition,  with  the  only  exception  being 
the  higher  Ca-content  encountered  over  the  dusty 
desert  area  and  a  lower  salinity  level  due  to  the 
greater  distance  of  the  investigated  area  from  the 
Mediterranean  seashore.  The  chemistry  of  flood- 
waters  in  the  Negev  is  affected  by  the  interaction 
of  rainwater  with  the  exposed  rocks,  the  dissolu- 
tion of  soluble  salts  accumulated  in  the  surface 
layers  and  ion-exchange  with  surrounding  rocks. 
The  floodwaters  of  the  Upper  Zin  stand  out  due  to 
their  25%  higher  S04  content.  In  all  floodwaters 
studied,  the  bicarbonatic  assemblage  of  the  causa- 
tive rain  was  preserved.  Along  the  flow-course  of 
the  Negev  groundwaters,  the  dissolution  of  soluble 
salts  from  the  surrounding  rocks  becomes  the  dom- 
inant hydrochemical  process.  The  content  of  solu- 
ble CI  and  S04  in  the  Avedat  rocks  of  the  Negev 
is  much  higher  than  in  the  temperate  regions  of  the 
country  where  the  main  factor  influencing  the 
chemistry  of  groundwater  is  the  composition  of 
rainwater.  A  model  of  the  hydrochemical  relations 
between  rainwater,  floodwater,  groundwater  and 
the  input  of  soluble  salts  from  the  rocks  of  the 
Avedat  Group  was  devised  to  summarize  the  ex- 
perimental findings. 
W86-03789 


SURFACE    AND    GROUNDWATER    MIXING 
AND     IDENTIFICATION     OF     LOCAL     RE- 
CHARGE-DISCHARGE    ZONES    FROM    SEA- 
SONAL FLUCTUATIONS  OF  OXYGEN-18  IN 
GROUNDWATER  IN  FISSURED  ROCK, 
Uppsala  Univ.  (Sweden). 
For  primary  bibliographic  entry  see  Field  2F. 
W86-03790 


PROCEEDINGS  OF  STORMWATER  AND 
WATER  QUALITY  MANAGEMENT  MODEL- 
ING USERS  GROUP  MEETING. 

Environmental  Research  Lab.,  Athens,  GA. 


Field  2— WATER  CYCLE 


Group  2A — General 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03822 


DYNAMIC  MODEL  ADJUSTMENT, 

D.  Hoang. 

In:  Proceedings  of  Stormwater  and  Water  Quality 
Management  Modeling  Users  Group  Meeting, 
March  25-26,  1982,  Washington,  DC.  EPA-600/9- 
82-015,  August  1982.  p  162-178,  1  fig,  1  tab. 

Descriptors:  'Mathematical  models,  "Computer 
models,  'Mathematical  studies,  Runoff,  Transport, 
Storm  water,  Calibrations,  Vancouver  Drainage 
Basin. 

This  project  describes  mathematical  approaches  to 
match  simulated  flows  with  the  flows  actually 
observed  at  a  storm  sewer  monitoring  station.  A 
power  series  equation  is  developed  and  partial 
differential  equations  are  substituted  into  the 
power  series  to  yield  a  dynamic  coefficient.  The 
dynamic  coefficient  is  time,  flow  and  site  depend- 
ent. The  error  in  the  dynamic  coefficient  is  adjust- 
ed for  depth  and  the  sum  of  the  squares  of  the 
residuals  is  minimalized.  The  Vancouver  Drainage 
Basin  is  given  as  an  example. 
W86-03831 


PREPARING  A  DESIGN  STORM, 

Gore  and  Storrie  Ltd.,  Toronto  (Ontario). 

S.  A.  McKelvie. 

In:  Proceedings  of  Stormwater  and  Water  Quality 

Management    Modeling    Users    Group    Meeting, 

March  25-26,  1982,  Washington,  DC.  EPA-600/9- 

82-015,  August  1982.  p  191-209,  5  fig,  4  tab,  12  ref. 

Descriptors:  'Design  storms,  'Mathematical  stud- 
ies, 'Storm  water,  'Synthetic  hydrology,  Mathe- 
matical models,  Gumbel  analysis,  Rainfall,  Water- 
shed. 

This  project  presents  methods  for,  and  comments 
on,  constructing  'design'  storms.  The  most  com- 
monly used  synthetic  design  storms  are  the  'Chica- 
go' design  storms,  the  SCS  Type  II  distribution, 
and  direct  use  of  the  Intensity-Duration-Frequency 
(IDF)  curve.  The  Gumbel  analysis,  or  the  Log- 
Pearson  Type  III  analysis,  is  used  on  local  weather 
station  data  to  prepare  the  IDF  curve.  Regardless 
of  which  design  is  used,  the  duration  of  the  design 
storm  should  be  longer  than  the  time  of  travel 
from  headwater  to  outlet  of  the  largest  watershed. 
W86-03833 


PREDICTIVE  MODEL  FOR  HIGHWAY 
RUNOFF  POLLUTANT  CONCENTRATIONS 
AND  LOADINGS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

B.  W.  Mar,  and  R.  R.  Horner. 
In:  Proceedings  of  Stormwater  and  Water  Quality 
Management    Modeling    Users    Group    Meeting, 
March  25-26,  1982,  Washington,  DC.  EPA-600/9- 
82-015,  August  1982.  p  210-228,  10  fig,  1  tab,  8  ref. 

Descriptors:  'Mathematical  models,  'Urban 
runoff,  'Pollution  load,  'Nonpoint  pollution 
sources,  Highway  runoff,  Lead,  Zinc,  Suspended 
solids,  Copper,  Phosphorus,  Kjeldahl  procedure, 
Nitrogen,  Chemical  oxygen  demand. 

This  research  presents  a  model  with  experimental 
verification  for  quantifying  highway  runoff  pollut- 
ant concentrations  and  loadings.  Composite  sam- 
ples from  five  hundred  storms,  at  nine  locations  in 
Washington  state,  were  analyzed  for  total  suspend- 
ed solids  (TSS),  lead,  zinc,  copper,  total  phospho- 
rus, total  Kjeldahl  nitrogen  and  chemical  oxygen 
demand.  The  model  consists  of  a  component  for 
predicting  total  pollutant  loadings  over  an  ex- 
tended time  period,  plus  a  series  of  charts  with 
which  individual  event  impacts  may  be  assessed 
probabilistically.  These  elements  have  been  assem- 
bled in  a  guidebook  for  evaluating  aquatic  impacts 
due  to  highway  operations  and  maintenance.  It  is 
believed  that  the  specific  research  findings  and  the 
proposed  impact  assessment  procedures  apply 
throughout  the  Pacific  Northwest  and  that  the 
techniques  used  to  monitor  storms  and  analyze  the 
data  are  more  generally  applicable. 
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CHIMNEY  HILL  OFF-SITE  DRAINAGE 
STUDY, 

MMM  Design  Group,  Norfolk,  VA. 

J.  M.  Normann,  and  E.  R.  Estes. 

In:  Proceedings  of  Stormwater  and  Water  Quality 

Management    Modeling    Users    Group    Meeting, 

March  25-26,  1982,  Washington,  DC.  EPA-600/9- 

82-015,  August  1982.  p  229-247,  7  fig,  5  tab,  7  ref. 

Descriptors:  'Mathematical  models,  'Urban  drain- 
age, 'Drainage  patterns,  'Simulation  analysis, 
Drainage  canals,  'Storm  runoff,  Runoff,  Virginia 
Beach. 

This  project  describes  the  successful  application  of 
the  SWMM  II  model  to  the  drainage  system  for 
the  Chimney  Hill  subdivision  of  Virginia  Beach, 
VA.  The  SWMM  Version  II  model  with 
EXTRAN  option  has  been  successfully  applied  to 
the  simulation  of  a  series  of  large  storage  canals, 
linked  by  culverts,  and  discharging  into  a  tidal 
estuary.  The  results  from  the  SWMM  Version  II 
model  seem  reasonable.  However,  due  to  short- 
comings in  the  model,  it  would  be  beneficial  to 
apply  the  Version  III  model  to  the  data.  A  capabil- 
ity which  would  be  very  useful  in  the  EXTRAN 
model  would  be  the  ability  to  simulate  in-line 
weirs,  as  well  as  diversion  weirs.  In  this  study, 
weirs  were  simulated  using  short  conduits,  but 
instability  in  the  model  was  a  problem.  Overall, 
SWMM  Version  II  worked  quite  well  in  simulat- 
ing the  canal  system,  and  the  results  confirmed  the 
results  of  the  hand  calculations  performed  earlier. 
W86-03835 
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SCPP  FORECASTING  SUPPORT  FOR  THE 
PERIOD  1  DECEMBER  1978  THROUGH  30 
SEPTEMBER  1984, 

Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  3B. 
W86-03495 


PROBABLE  MAXIMUM  PRECIPITATION  ES- 
TIMATES FOR  THE  DRAINAGE  ABOVE 
DEWEY  DAM,  JOHNS  CREEK,  KENTUCKY, 

National    Weather    Service,    Silver   Spring,    MD. 

Office  of  Hydrology. 

D.  D.  Fenn. 

NOAA  Technical  Memorandum,  NWS  HYDRO 

41,   August    1985,   33   p,    12   fig,    17   tab,    12   ref. 

Descriptors:  'Probable  maximum  precipitation, 
'Orographic  precipitation,  'Mathematical  studies, 
'Terrain  analysis,  'Drainage  area,  Probabilistic 
process,  Probability  distribution,  Models,  Model 
studies,  Mathematical  models,  Precipitation,  Pre- 
diction, Hydrologic  models,  Kentucky. 

This  report  discusses  estimates  of  probable  maxi- 
mum precipitation  (PMP)  for  the  drainage  of  Johns 
Creek,  Kentucky  above  Dewey  Dam.  Estimates 
are  given  for  duration  from  1  to  72  hr  for  the 
drainage  which  is  partly  within  a  stippled  region 
identified  in  Hydrometeorological  Report  (HMR) 
No  51,  thereby  necessitating  evaluation  of  terrain 
effects  on  precipitation.  Part  of  the  procedures 
used  to  evaluate  terrain  effects  required  selection 
of  proxy  observations  of  precipitation  since  there 
were  no  reporting  locations  within  the  drainage. 
The  remainder  of  the  terrain  evaluation  procedure 
was  the  same  as  the  one  reported  earlier  in  NOAA 
Technical  Memorandum  NWS  HYDRO  39.  As  in 
the  earlier  report,  the  application  procedures  of 
HMR  No  52  were  used  along  with  generalized 
PMP  estimates  from  HMR  No  51  to  obtain  a 
drainage  average  depth  of  nonorographic  PMP. 
The  final,  or  total,  PMP  estimates  are  the  products 
of  the  drainage  average  depth  of  nonorographic 
PMP  and  the  orographic  intensification  factor  rep- 
resenting the  evaluation  of  terrain  effects  within 
the  drainage.  (Author) 
W86-03503 


MULTI-PARAMETER    REMOTE    MEASURE- 
MENT OF  RAINFALL, 


National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
D.  Atlas,  C.  W.  Ulbrich,  and  R.  Meneghini. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  N82-33947, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
NASechnical  Memorandum  83971,  July  1982  128 
p,  19  fig,  1  tab,  108  ref. 

Descriptors:  'Rainfall,  'Remote  sensing,  'Radio- 
metry,  'Radar,  'Measuring  instruments,  'Micro- 
waves, Parametric  hydrology,  Precipitation. 

The  measurement  of  rainfall  by  remote  sensors  is 
reviewed.  One-parameter  radar  rainfall  measure- 
ment is  limited  because  both  reflectivity  and  rain 
rate  depend  on  at  least  two  parameters  of  the  drop 
size  distribution  (representative  raindrop  size  and 
number  concentration).  A  generalized  rain  parame- 
ter diagram,  includes  a  third  distribution  parameter 
(breadth  of  drop  size  distribution),  to  better  specify 
rain  rate  and  remote  variables.  Simulations  show 
the  improvement  in  accuracy  when  combinations 
of  two  and  three  remote  measurables  are  used. 
Remote  measurables  are  reviewed.  These  include 
path-integrated  techniques  of  radiometry  and  of 
microwave  and  optical  attenuation.  When  paths 
are  colinear,  attenuation  deduced  from  radar  and 
radiometry  agree  well  with  direct  measurements. 
Generally,  dual  wavelength  radar  methods  de- 
signed to  improve  measurements  in  small  range 
increments  were  disappointing.  However,  when 
estimated  attenuation  is  used  as  a  constraint  on  the 
retrieval  of  rain  profiles  from  the  radar,  results  are 
improved.  Combinations  of  two  or  more  of  the 
three  measurables,  radar  reflectivity,  attenuation, 
and/or  radiometry,  produces  promising  results 
when  sampling  and  air  motion  problems  are  con- 
sidered. Dual  polarization  or  differential  reflectiv- 
ity produces  the  best  results  in  gate-by-gate  meas- 
urements. Using  a  third  parameter  in  addition  to 
radar  reflectivity  factor  and  differential  reflectivity 
is  promising.  Personal  examination  of  the  radar 
displays  can  greatly  improve  accuracy. 
W86-03618 


ICE  FORMING  EXPERIMENT, 

Wyoming  Univ.,  Laramie.  Dept.  of  Atmospheric 

Science. 

For  primary  bibliographic  entry  see  Field  2C. 
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INVESTIGATIONS  OF  LARGE  SCALE  STORM 
SYSTEMS:  FINAL  REPORT, 

Air  Force  Geophysics  Lab.,  Hanscom  AFB,  MA. 
A.  A.  Barnes,  I.  D.  Cohen,  and  D.  W.  McLeod. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  ADA-1 19862, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
AFGL-TR-82-0169,  Environmental  Research 
Paper  No.  779,  June  8,  1982.  44  p,  5  tab,  4  ill,  21 
ref,  2  append.  2310. 

Descriptors:  'Atmospheric  water,  'Meteorological 
data  collection,  'Weather  data  collections,  'Pre- 
cipitation, 'Cloud  physics,  'Storm  morphology, 
'Crystal  growth,  'Cyclones,  Data  collections,  Air- 
craft, On-site  data  collections,  Spatial  distribution, 
Weather,  Storms,  Clouds,  Particle  size,  Snow. 

The  microphysics  of  Large  Scale  Cloud  Systems 
(LSCS)  were  investigated  using  in-situ  measure- 
ments taken  from  two  specially  instrumented  U.S. 
Airforce  Aircraft,  the  MC- 1 30E  and  a  Learjet  36. 
Data  was  collected  on  the  distribution  of  liquid 
and  ice  water  content,  particle  size  distributions, 
crystal  habits  and  other  meteorological  parameters. 
The  LSCS  flights  helped  verify  and  extend  the 
model  of  Lo  and  Passarelli  (1981)  for  studying 
snowflake  growth  and  also  contributed  to  data 
being  collected  in  the  CYCLES  (Cyclonic  Extra- 
tropical  Storms)  program  by  the  University  of 
Washington.  The  morphologies  of  three  storms  as 
they  crossed  the  U.S.  were  studied  in  detail.  Cirrus 
cloud  studies  detected  the  existence  of  subvisible 
cirrus,  background  cirrus  (particles  in  the  1-10 
micron  size  range)  and  large  isolated  ice  crystals  (a 
form  of  subvisible  cirrus).  The  airforce  can  use  this 
information  to  gauge  hydrometer  hazards  to  re- 
entry and  weaponry  vehicles  and  predict  possible 
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effects  on  laser  systems.  The  results  of  this  task 
may  also  advance  the  formation  of  weather  predic- 
tion models. 
W86-03647 


HYDROCHEMICAL  BUDGETS  OF  SOME 
DUTCH  WOODLAND  SOILS  WITH  HIGH 
INPUTS  OF  ATMOSPHERIC  ACID  DEPOSI- 
TION: MOBILIZATION  OF  ALUMINUM, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W86-03774 


APPLIED  CLIMATOLOGY. 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).  Geographisches  Inst. 
Proceedings  of  the  25th  International  Geographi- 
cal Congress  Symposium  No  18:  Applied  Geogra- 
phy, August  21,  1984,  Zurich,  Switzerland.  No  14, 
1984.  Edited  by  W.  Kirchhofer,  A.  Ohmura,  and 
H.  Wanner.  108  p. 

Descriptors:  'Climatology,  'Alpine  regions, 
•Runoff  forecasting,  *Model  studies,  Hydrologic 
budget,  Glaciers,  Snowmelt,  Planning,  Hydroelec- 
tric power,  Precipitation,  Evaporation. 

Current  research  in  the  field  of  applied  climatolo- 
gy, presented  during  the  25th  International  Geo- 
graphical Congress  Symposium,  is  described. 
Topics  of  discussion  include  urban  climatology, 
applied  topoclimatology,  and  the  use  of  model 
studies  and  of  satellite  data  in  the  field  of  applied 
climatology.  Studies  have  been  carried  out  in 
alpine  regions  on  various  topics  relating  to  water 
resources:  knowledge  of  water  resources  in  rela- 
tion to  climate;  use  of  discharge  forecasting  from 
glacierized  areas  to  optimize  hydroelectrical 
power  management;  and  the  regional  water  bal- 
ance in  the  mountainous  Artie  and  its  application 
for  water  resources  planning.  (Halterman-PTT) 
W86-03846 


VIEW  ON  OUR  KNOWLEDGE  OF  WATER  RE- 
SOURCES IN  RELATION  TO  CLIMATE  IN 
THE  ALPS, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland). 

H.  Lang. 

IN:  Applied  Climatology,  Proceedings  of  the  25th 

International    Geographic    Congress    Symposium 

No  18:  Applied  Geography,  1984.  p  53-58,  5  fig,  23 

ref. 

Descriptors:  *Climatic  data,  'Alpine  regions,  'Pre- 
cipitation, Glaciers,  Snow  cover,  Evaporation. 

Studies  on  the  interrelationship  between  climate 
and  water  resources  in  mountain  areas  (specifical- 
ly, the  Alps)  are  reviewed,  with  emphasis  on  sug- 
gestions for  future  research.  The  hydroclimatic 
components  considered  are  precipitation,  evapora- 
tion, snowcover,  and  the  glaciers.  A  major  prob- 
lem is  the  lack  of  reliable  and  complete  records  of 
the  high  altitude  regions.  Data  are  presented  on 
longterm  variations  in  annual  precipitation  and 
summer  temperature,  using  information  collected 
in  Geneva  from  1835-1978.  Evaporation  is  the  least 
studied  of  the  processes,  but  is  an  important  one 
because  evaporation  figures  provide  an  essential 
link  between  climate  and  water  resources,  and  in 
the  determination  of  groundwater  recharge  and 
soil  moisture  deficit.  Snowcover  and  glaciers  are 
important  research  topics  because  they  reflect  both 
precipitation  and  heat  balance  conditions.  Sugges- 
tions are  made  for  future  studies  on  both  long-term 
and  short-term  aspects  of  the  climate-glacier  rela- 
tionship. (Halterman-PTT) 
W86-03847 
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FLOODS  OF  MARCH  1982,  INDIANA,  MICHI- 
GAN, AND  OHIO, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03552 


ICE  FORMING  EXPERIMENT, 

Wyoming  Univ.,  Laramie.  Dept.  of  Atmospheric 
Science. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  N82-33948, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
NASA-CR- 170623,  July  30,  1982.  205-6  Final 
Report.  National  Aeronautics  and  Space  Adminis- 
tration, Huntsville,  AL.  70  p,  8  fig,  17  ref,  append. 
NAS-8-33150. 

Descriptors:  'Ice  formation,  'Cloud  physics, 
'Cooling,  Supercooling,  Nucleation,  Precipitation. 

The  sharpness  of  the  boundary  which  develops  as 
a  supercooled  water  cloud  evaporates  in  the  vicini- 
ty of  ice  was  studied  in  several  laboratory  experi- 
ments conducted  on  a  cold  stage.  A  droplet-free 
zone  began  to  develop  around  the  ice  patches 
immediately  after  deposition  of  the  droplet  layer. 
The  zone  grew  in  size  and  its  boundary  remained 
easily  discernible  to  the  eye.  The  size  of  the  drop- 
let-free zone  showed  a  nearly  linear  increase  with 
time  for  ice  patches  having  straight  edges;  a  gradu- 
al decrease  in  the  rate  of  growth  in  the  width  of 
the  droplet-free  zone  for  a  circular  ice  patch.  The 
initial  rate  of  growth  of  the  zone,  for  periods  less 
than  10  sec,  appeared  to  be  faster  that  of  subse- 
quent growth. 
W86-03641 


WORLD  GLACIER  INVENTORY  WORKSHOP: 
PROCEEDINGS  OF  THE  WORKSHOP  AT  RIE- 
DERALP,  SWITZERLAND, 

World  Glacier  Inventory,  Riederalp  (Switzerland). 
September  17-22,  1978.  IAHS-AISH  Publication 
No  126.  1980.  351  p.  Edited  by  F.  Muller  and  K. 
Scherler.  1 17  fig,  70  tab,  480  ref. 

Descriptors:  'Glaciers,  Symposium,  'Glaciohydro- 
logy,  'Glacial  drift,  'Glacial  streams,  'Glacier 
surges,  Hydrologic  data  collections,  'Glacier  bal- 
ance, Satellite  technology,  Conferences,  'Glaciolo- 
gy,  Baseline  studies,  Data  collections,  Data  proc- 
essing, Data  acquisition,  Data  interpretation,  Cli- 
matology, Firn,  Glacier  mass  balance. 

This  workshop  which  took  place  in  Valais,  Swit- 
zerland from  September  17  to  22,  1978  was  orga- 
nized by  the  Temporary  Technical  Secretariat  for 
the  World  Glacier  Inventory  of  the  International 
Commission  on  Snow  and  Ice.  The  main  topics  of 
the  workshop  were:  techniques  of  glacier  invento- 
ry data  compilation,  including  use  of  satellite  im- 
agery; specific  inventory  difficulties  with  Green- 
land and  Antarctica,  rock  glaciers,  surging  gla- 
ciers, with  the  firn  and  equilibrium  line  and  with 
glacier  identification  and  classification;  the  prob- 
lem of  glacier  fluctuations  causing  an  uneven  data 
base;  data  handling  and  organization  in  an  invento- 
ry data  bank  and  retrieval  system;  analysis  of  na- 
tional, regional  and  global  glacier  inventories  for 
practical  purposes  and  in  particular  for  monitoring 
climatic  change.  The  proceedings  contain  all  but 
one  paper  presented  at  the  workshop  and  most  of 
the  numerous  discussion  contributions.  The  pro- 
ceedings give  a  fairly  complete  up-to-date  account 
of  the  state  of  national  and  regional  glacier  inven- 
tories, as  well  as  guidance  for  the  continuation  of 
this  task  and  for  the  further  standardization  of  the 
data. 
W86-03673 


EAST-WEST  AND  NORTH-SOUTH  SNOW 
LINE  GRADIENTS  IN  THE  NORTHERN  PAT- 
AGONIAN  ANDES,  ARGENTINA, 

Departamento  de  Recursos  Naturales  y  Energia, 
San  Carlos  de  Bariloche  (Argentina). 
J.  Rabassa,  S.  Rubulis,  and  A.  Brandani. 
IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  1-10,  1  fig,  3  tab,  21  ref. 

Descriptors:  'Glaciers,  'Glaciohydrology,  'Ar- 
gentina, 'Snowline,  'Climatology,  Firn,  'Glacier 
mass  balance,  'Hydrologic  data  collections,  Snow 
surveys,  Snow  cover,  Snow,  History,  Mountains, 
Data  collections,  Meteorologic  data  collection. 

The  snow  line  has  been  identified  on  the  Argentine 
side  of  the  northern  Patagonian  Andes.  A  definite 


trend  is  observed  in  both  the  east-west  and  the 
north-south  snow  line  gradients.  The  snow  line 
rises  abruptly  from  the  west  (Chile)  to  the  east 
(Patagonia),  having  progressively  higher  positions 
in  the  landscape  since  it  remains  above  the  summit 
of  the  higher  peaks  of  the  Sub-Andean  ranges  and 
Patagonian  volcanoes.  Similarly,  the  snow  line  de- 
scends steadily,  although  not  so  markedly,  from 
north  to  south,  favoring  the  conservation  of  cirque 
and  valley  glaciers  at  lower  latitudes.  The  east- 
west  gradients  are  caused  by  the  interference  of 
the  humid  winds  from  the  Pacific  with  the  Andean 
Cordillera.  The  north-south  gradient  is  related  to 
the  lowering  of  mean  annual  temperatures  away 
from  the  equator  and  also  to  the  lower  elevation  of 
Andean  peaks.  For  certain  latitudes,  present  snow 
line  gradients  are  compared  with  those  from  the 
Pleistocene.  (Author) 
W86-03674 


GLACIERS  AND  GLACIOLITHIC  SYSTEMS 
OF  THE  CENTRAL  ANDES, 

Instituto  Argentino  de  Nivologia  y  Glaciologia, 
Mendoza. 
A.  E.  Corte. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  11-24,  5  fig,  33  ref. 

Descriptors:  'Glaciers,  'Andes,  'Argentina,  'Gla- 
ciohydrology, 'Ice  cover,  Altitude,  'Climatic 
data,  'Glacial  drift,  'Moraines,  Climatology,  Gla- 
cial sediments,  Precipitation. 

A  study  of  debris-covered  glaciers  and  rock  gla- 
ciers has  been  made  within  the  context  of  the 
glacier  inventory  of  the  Mendoza  River  basin, 
Argentina.  A  relationship  was  identified  between 
precipitation  amounts  and  types  of  glacier  activity. 
Covered  ice  is  observed  to  be  distributed  in  four 
altitudinal  facies;  thermokarst,  structural  debris,  in- 
active rock  glacier,  and  fossil  ice  rock  glacier. 
Other  types  of  glaciolithic  systems  included  in  the 
inventory  were  those  of  the  talus  type,  ice-cored 
moraines  located  away  from  the  uncovered  ice  and 
related  to  surging  activity  (ice  under  fast  motion), 
and  ice-cored  moraines  (lateral  and  frontal)  related 
to  slow  ice  motion.  Debris  cover  varied  from  a  few 
centimeters  to  many  meters  at  lower  altitudes.  The 
sequence  of  four  facies  is  explained  as  the  result  of 
four  warm  and  cold  phases  of  the  Holocene.  The 
ice  formed  during  the  last  cold  spell  of  the  Little 
Ice  Age  (1450-1650)  AD  is  being  melted  through 
the  present  thermokarst. 
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GLACIER  INVENTORY  OF  BOLIVIA, 

Hanover  Univ.  (Germany,  F.R.). 
E.  Jordan,  C.  Brockman,  A.  Fernandez,  R. 
Alvarez,  and  K.  Jacobsen. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  25-32,  3  fig,  11  ref. 

Descriptors:  'Glaciers,  'Glaciohydrology,  'Gla- 
cier balance,  'Bolivia,  'Aerial  photography,  'Gla- 
cier mass  balance,  Tropical  regions,  Moraines,  Hy- 
drologic data  collections,  Satellite  technology, 
Firn,  Ablation. 

A  glacier  inventory  for  Bolivia  has  been  started. 
Since  the  whole  territory  of  Bolivia  is  north  of  the 
southern  tropic,  glaciation  is  limited  to  the  moun- 
tain peak  regions  of  the  Andes.  The  present  glacia- 
tion is  almost  entirely  limited  to  the  northern  part 
of  the  Cordillera  Oriental.  Glaciated  areas,  from 
north  to  south  are  the  Cordillera  de  Apolobamba, 
the  Cordillera  Real  of  Illampu,  the  Tres  Cruces, 
and  the  Santa  Vera  Cruz.  Existing  satellite  and 
aerial  maps  of  the  glaciated  area  of  Bolivia  are  of 
poor  quality.  Glacier  inventory  work  is  continuing 
in  the  southwestern  part  of  the  northern  Cordillera 
Real  and  the  Tres  Cruces  with  aerial  photography 
and  an  aerotriangulation  method,  respectively. 
Data  about  accumulation  and  ablation  characteris- 
tics cannot  be  given  for  glaciers  in  the  Tres  Cruces 
and  other  tropic  areas  due  to  the  temporal  inhomo- 


Field  2— WATER  CYCLE 

Group  2C — Snow,  Ice,  and  Frost 

geneity  of  the  aerial  photos  and  daily  variations  in 

the  mass  balance  of  such  glaciers. 
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INVENTORY  OF  CANADIAN  GLACIERS: 
PROCEDURES,  TECHNIQUES,  PROGRESS 
AND  APPLICATIONS, 

Environmental  Protection  Service,  Ottawa  (Ontar- 
io). 

C.  S.  L.  Ommanney. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  35-44,  2  tab,  14  ref. 

Descriptors:  'Aerial  photography,  'Glaciers, 
•Data  acquisition,  'Hydrological  data  collections, 
Bibliographies,  Data  storage  and  retrieval,  Com- 
puters, Glaciohydrology,  Glaciology,  Data  trans- 
mission, Baseline  data,  'Canada,  Hydrologic  maps. 

The  procedures,  techniques,  progress  and  applica- 
tions of  the  Canadian  glacier  inventory  are  re- 
viewed. The  Canadian  program  adhered  strictly  to 
the  UNESCO  system  of  glacier  classification  but 
added  to  it  while  keeping  within  the  basic  frame- 
work. Volumes  have  been  determined  for  Axel 
Heiberg  Island  and  Vancouver  Island.  Complete 
mapping  aerial  photography  is  available  but  the 
quality  of  maps  varies  considerably.  Aerial  photo- 
graphs are  examined  using  standard  mirror  or  scan- 
ning stereoscopes.  Features  of  work  maps  are 
color-coded.  Glacier  details  from  the  work  maps 
are  used  to  compile  the  glacier  index  map.  Data 
acquisition  is  handled  by  computer.  Data  is  stored 
on  magnetic  tapes  and  a  computerized  bibliogra- 
phy system  permits  the  retrieval  of  data  through 
key  words.  A  glacier  archives  exists  but  there  is  no 
acquisition  program  for  it.  The  major  constraint  on 
progress  of  the  Canadian  glacier  inventory  has 
been  the  variable  nature  of  the  resource  allocation. 
It  is  unlikely  that  Canada  can  complete  this  project 
within  the  time-frame  suggested.  The  Canadian 
glacier  inventory  has  already  progressed  too  far  to 
switch  to  the  TTS  system  now  being  used  by 
countries  just  starting  glacier  inventories.  The  Ca- 
nadian glacier  inventory  has  been  used  extensively 
by  researchers,  universities,  and  exploration 
groups. 
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HYDROLOGICAL  BASINS  IN  WEST  GREEN- 
LAND AND  THEIR  RELATIONSHIP  TO  A 
PRELIMINARY  SECTORIAL  DIVISION  OF 
THE  INLAND  ICE  SHEET, 

Groelands  Geologiske  Undersoegelse,  Copenhagen 
(Denmark). 
A.  Weidick. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  49-55,  4  fig,  4  ref. 

Descriptors:  'Glaciers,  'Mapping,  'Glaciohydro- 
logy, Ablation,  'Ice  cover,  'Glacier  mass  balance, 
Hydrologic  maps,  'Water  resources  development, 
Firn,  Glacier  balance,  Fjords,  'Greenland. 

A  map  of  hydrological  basins  in  West  Greenland 
has  been  prepared  by  the  Geological  Survey  of 
Greenland.  The  map  serves  to  evaluate  the  fresh- 
water potential  of  natural  basins  in  west  Greenland 
(especially  with  regard  to  future  use  of  hydroloe- 
lectric  power)  and  the  western  slope  of  the  Inland 
Ice.  The  total  amount  of  water  to  the  West  Green- 
land basins,  including  all  precipitation,  ablation  of 
local  glaciers  and  ablation  and  iceberg  production 
of  the  western  margin  of  the  Inland  Ice,  is  estimat- 
ed to  be  217  cu  km/yr  water  equivalent.  The 
altitude  of  the  firn  line,  as  estimated  by  aerial 
photographs,  turned  out  to  be  very  close  to  the 
position  of  the  glaciation  limit  over  the  Inland  Ice. 
Individual  sectors  of  the  Inland  Ice  have  been 
defined  by  section  division,  and  by  construction  of 
flowlines  upstream  at  right  angles  to  the  contour 
lines.  Sectors  determined  in  this  manner  were  not 
in  complete  agreement  with  regard  to  mass  balance 
estimates  of  the  individual  sectors.  However,  the 
map  furnishes  an  administrative,  technical  and  sci- 
entific classification  of  natural  basins  to  allow  a  fast 
reproduction  of  data  relating  to  freshwater  re- 
sources. 
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WEST  GREENLAND  OUTLET  GLACIERS:  AN 
INVENTORY  OF  THE  MAJOR  ICEBERG  PRO- 
DUCERS, 

Coast  Guard  Academy,  New  London,  CT. 
R.  C.  Kollmeyer. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  57-65,  6  fig,  1  tab,  3  ref. 

Descriptors:  'Glaciers,  'Icebergs,  'Floating  ice, 
Glacial  drift,  Glaciology,  Glaciohydrology,  Ice 
cover,  'Greenland,  Ice,  Fjords. 

By  an  international  treaty  between  22  nations  in- 
volved in  North  Atlantic  shipping,  the  United 
States  Coast  Guard  has  been  assigned  a  statutory 
mission  to  act  as  the  International  Ice  Patrol.  The 
International  Ice  Patrol  was  formed  shortly  after 
the  iceberg  sinking  of  the  RMS  Titanic.  Ice  Patrol 
duties  include  studies  of  the  current  conditions 
affecting  the  drift  and  persistence  of  icebergs  in  the 
North  Atlantic  Ocean  and  the  glacial  origin  of  the 
ice.  In  1968  the  US  Coast  Guard  commenced  an 
examination  of  the  major  iceberg  producing  gla- 
ciers along  the  west  coast  of  Greenland.  This 
program,  called  the  West  Greenland  Glacier 
Survey,  is  attempting  to  visit  and  revisit  every 
major  outlet  glacier  along  the  western  edge  of  the 
ice  sheet.  Terminus  locations  have  been  surveyed 
along  with  height  measurements  on  27  major  outlet 
glaciers.  A  total  of  59  glaciers  have  been  photo- 
documented.  Most  of  the  glaciers  exhibit  retreat. 
(Author) 
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SOME  PROBLEMS  OF  GLACIER  INVENTORY 
IN  THE  HIMALAYAS, 

C.  P.  Vohra. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  67-74,  1  fig,  1  tab,  4  ref. 

Descriptors:  'Glaciohydrology,  'India,  'Glaciers, 
'Aerial  photography,  'Satellite  technology,  Glaci- 
ology, Snowline,  Moraines,  Seismology,  Moun- 
tains, River  basins,  Climatology,  'Ice  cover,  'Hi- 
malayas, Geophysics. 

Problems  encountered  in  the  pilot  project  under- 
taken by  the  Geological  Survey  of  India  in  the 
Baspa  River  of  the  Indian  Himalayas  are  discussed. 
The  river  basin  has  89  glaciers  and  a  glacierized 
area  of  22%  of  the  whole  basin.  The  identification 
systems  as  defined  in  the  UNESCO/IAHS  guide 
and  the  Temporary  Technical  Secretariat  guide 
(TTS)  for  compiling  glacier  inventories  were  not 
readily  adaptable  to  the  glaciers  of  India.  Snowline 
data  is  usually  obtained  by  ground  parties  but  may 
be  collected  in  the  future  by  satellite.  The  topogra- 
phy of  the  Himalayas  makes  it  difficult  to  estimate 
the  equilibrium  line.  Aerial  photographs  by  photo- 
grammetry  are  not  always  accurate  for  determin- 
ing glacier  length.  The  accumulation  area  ratio 
should  be  easier  to  calculate  with  estimations  of 
snowlines  from  satellite  data  and  from  careful 
study  of  aerial  photographs.  Geophysical  methods 
such  as  seismic  reflection  and  refraction  and  elec- 
trical resistivity  are  being  used  to  determine  mean 
glacier  depth.  Permanent  snow/ice  bodies  on  the 
valley  walls  often  account  for  a  considerable  area 
of  the  basin.  It  is  possible  that  the  thick  ice-covered 
moraines  contribute  significantly  to  the  water  dis- 
charges. The  glacier  inventory  contributes  to  the 
study  of  the  climate  of  the  Himalayas. 
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PRESENT  AND  LATE  PLEISTOCENE  EQUI- 
LIBRIUM LINE  ALTITUDES  IN  THE  MT  EV- 
EREST REGION  -  AN  APPLICATION  OF  THE 
GLACIER  INVENTORY, 

Eidgenoessische  Technische   Hochschule,   Zurich 
(Switzerland). 
F.  Muller. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 


1980.  p  75-94,  4  fig,  3  tab,  46  ref. 

Descriptors:  'Glaciology,  'Glaciers,  'Himalayas, 
•Precipitation,  'Orography,  'Snowline,  Ablation, 
Air  temperature,  Mountains,  Monsoons,  Ice  cover, 
Temperature,  Glaciation,  Cirques,  Glaciohydro- 
logy. 

UNESCO's  pilot  glacier  inventory  of  the  Mt.  Ev- 
erest area  was  extended  to  include  some  450  gla- 
ciers. After  evaluation  of  various  methods  to  estab- 
lish the  ELA  (equilibrium  line  altitude),  the  pattern 
of  the  ELA  isolines  was  analyzed  in  relation  to  the 
orography,  precipitation  and  temperature.  The 
dominant  role  played  by  precipitation  is  recog- 
nized, and  the  unusually  low  mean  AAR  (accumu- 
lation and  ablation  relationship)  value  of  0.41  is 
explained.  Based  on  the  assumption  that  the  eleva- 
tions of  the  numerous  empty  cirques  in  the  area 
represent  the  ELA  at  the  time  of  their  formation,  a 
map  and  subsequently  a  comparative  SSW-NNE 
profile  of  present  and  late  Pleistocene  ELAs  was 
constructed.  The  difference  between  the  two 
curves,  only  100  m  at  the  main  crest  and  almost 
600  m  at  the  southern  end,  must  be  attributed,  in 
part,  to  differential  uplifting  of  the  Mt.  Everest 
area.  After  making  allowance  for  this  effect,  the 
late  Pleistocene  temperature  depression  was  esti- 
mated to  be  4-5  degrees  on  the  monsoon-affected 
Indian  side  and  2-3  degrees  near  the  main  mountain 
crest.  It  is  concluded  that  the  present  pattern  of 
monsoonal  moisture  supply  also  existed  during  late 
glacial  times.  Glaciation  in  the  late  Pleistocene  was 
-  as  it  is  today  -  small  in  comparison  to  that  of  the 
other  ice-prone  parts  of  the  globe.  (Author) 
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GLACIER  INVENTORY  IN  THE  DUDH  KOSI 
REGION,  EAST  NEPAL, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
K.  Higuchi,  H.  Fushimi,  T.  Ohata,  S.  Takenaka, 
and  S.  Iwata. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  95-103,  5  fig,  2  tab,  15  ref. 

Descriptors:  *Glaciers,  'Nepal,  'Glaciology,  'Gla- 
cial drift,  'Glaciation,  Glaciohydrology,  Aerial 
photography,  Hydrologic  maps,  Moraines,  Abla- 
tion, Accumulation. 

A  glacier  inventory  was  compiled  of  the  Dudh 
Kosi  region  of  East  Nepal  by  field  studies  and 
aerial  photographs  in  1974-1976  as  part  of  the 
Glaciological  Expedition  of  Nepal  (GEN).  Gla- 
ciers in  this  region  were  classified  as  debris-cov- 
ered or  debris-free  glaciers.  Analysis  of  the  GEN 
inventory  showed  that  the  lowest  elevation  of  the 
debris-free  glaciers  in  the  basin  of  the  Dudh  Kosi 
tend  to  be  higher  in  the  sub-basin  of  the  upper 
stream.  The  earlier  Mueller  (1979)  inventory 
which  used  maps  based  on  1955-1963  terrestrial 
photogrammetry  was  compared  with  the  GEN 
inventory.  Differences  between  the  lowest  glacier 
elevations  of  debris-free  glaciers  in  the  GEN  in- 
ventory and  in  the  Mueller  inventory  indicate  that 
variations  in  the  glacier  fronts  during  the  peiod  of 
approximately  1960-1975  had  occurred.  In  the 
upper  part  of  the  study  region,  most  of  the  debris- 
free  glaciers  during  this  time  period  were  in  re- 
treat. 
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MATERIAL  FOR  A  GLACIER  INVENTORY  OF 
THE  INDUS  DRAINAGE  BASIN  -  THE  NANGA 
PARBAT  MASSIF, 

W.  Kick. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  ct  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  105-109,  2  fig,  9  ref. 

Descriptors:  'Glaciers,  'India,  'Glaciology,  'Gla- 
ciation, 'Hydrologic  maps,  Glaciohydrology, 
Mountains,  Indus  River  basin,  Data  collections, 
Hydrologic  data  collections,  Snow,  Aerial  photog- 
raphy, Satellite  technology. 


WATER  CYCLE— Field  2 


The  local  maps  of  India  are  for  the  most  part 
inadequate  for  providing  data  needed  for  a  glacier 
inventory  of  the  Indus  basin.  One  of  the  best  local 
maps,  that  for  the  Nanga  Parbat  massif,  was  used 
as  the  basis  for  a  glacier  inventory  in  that  area.  The 
TTS  identification  system  worked  without  difficul- 
ty when  applied  to  the  Indus  drainage  basin.  Sixty- 
nine  glaciers  have  been  counted  in  the  Nanga 
Parbat  area;  most  of  them  are  on  the  northern  side 
mainly  because  of  the  relief.  The  climate  is  very 
arid  in  the  lower  regions  but  heavy  snowfall  in  the 
higher  altitudes  causes  very  active  glacerization 
which  reaches  down  to  pastures  and  fields,  and 
even  to  areas  of  human  settlement.  The  glaciers  of 
Nanga  Parbat  cover  302  sq  km  and  have  an  esti- 
mated volume  of  25  cu  km.  Other  sources  for 
gathering  glacier  data  (quarter-inch  maps,  aerial 
photographs,  satellite  images,  etc.)  should  be  spot 
checked  against  the  results  from  the  local  maps 
before  being  generally  used. 
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DISTRIBUTION,  FEATURES  AND  VARI- 
ATIONS OF  GLACIERS  IN  CHINA, 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Cryopedology. 
Y-F.  Shih,  T-C.  Hsieh,  P-H.  Cheng  ,  and  C-C.  Li. 
IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  111-116,  2  fig,  1  tab,  2  ref. 

Descriptors:  'Glaciers,  *Glaciology,  "Glaciohy- 
drology,  *Hydrologic  maps,  *Glacial  drift,  Aerial 
photography,  Precipitation,  Snowline,  Air  temper- 
ature, Climatology,  Spatial  distribution,  Glacier 
mass  balance,  "China. 

Since  1975  a  new  glacier  inventory  is  being  made 
in  China  with  new  aerial  and  ground  stereophoto- 
grammetric  maps.  In  Chilien  Shan,  Tien  Shan, 
Altai  and  part  of  the  Chinghai-Tibet  Plateau  there 
are  17,123  glaciers  covering  an  area  of  22,181  sq 
km.  This  represents  roughly  half  of  the  glaciers  in 
China.  The  new  results  show  that  the  previous 
1959  survey  underestimated  the  number  and  the 
area  of  glaciers.  Analysis  of  the  spatial  distribution 
of  the  snow  line  shows  clearly  the  three  main 
sources  of  precipitation.  From  the  1950's  to  1960's 
glaciers  were  retreating  but  in  the  1970's  positive 
mass  balances  appeared  and  the  snow  line  descend- 
ed. Temperature  has  decreased  and  precipitation 
increased  since  the  1950's  and,  on  the  basis  of 
dendroclimatological  data,  this  trend  may  last  until 
the  end  of  the  century  with  an  increase  of  advanc- 
ing glaciers.  (Author) 
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RECENT  RESEARCH  ON  GLACIERS  ON  THE 
CHINHAI-TIBET  PLATEAU, 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Cryopedology. 
C-C.  Li,  and  P-H.  Cheng. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  121-127,  2  fig,  2  tab,  2  ref. 

Descriptors:  *Glaciers,  "China,  "Glaciology,  "Gla- 
ciohydrology,  "Monsoons,  Glacial  drift,  Ice  cover, 
Climatology,  Air  temperature. 

Results  of  recent  research  on  glaciers  on  the 
Chinghai-Tibet  Plateau  are  briefly  reviewed.  Sta- 
tistical and  inventory  work  have  been  carried  out 
in  two  main  glacier  areas,  the  Nyenchintangla 
Range  and  west  Kunlun  Shan,  as  well  as  in  other 
areas.  Development  of  glaciers  on  the  plateau  is 
greatly  influenced  by  monsoons  from  the  Indian 
Ocean.  Glaciers  can  be  classified  as  maritime  or 
continental,  the  former  being  concentrated  in  west 
Scechuan,  north  Yunnan  and  southeast  Tibet.  Re- 
search on  glacier  fluctuations  shows  that  the  Little 
Ice  Age  was  also  experienced  here  with  maxima 
occurring  during  the  nineteenth  century.  This  was 
followed  by  a  strong  retreat  since  the  1930's  with 
recent  signs  of  the  initiation  of  a  new  period  of 
glacier  advance.  (Author) 
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PROBLEMS  AND  RESULTS  OF  STUDIES  OF 
MOUNTAIN  GLACIERS  IN  THE  SOVIET 
UNION, 

Akademiya  Nauk  SSSR,  Moscow. 
V.  M.  Kotlyakov. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  129-137,  1  fig,  2  tab,  8  ref. 

Descriptors:  "Glaciers,  "USSR,  "Glaciology, 
"Glaciohydrology,  "Firn,  "Glacier  surges,  Glacier 
balance,  Precipitation,  Glacial  drift,  Alpine  re- 
gions, Aerial  photography,  Satellite  technology, 
Remote  sensing,  Cirques. 

From  1965  to  1974,  observations  of  heat,  ice  and 
water  balances  for  the  IHD  program  were  carried 
out  on  seven  selected  mountain  glacier  basins  of 
the  USSR.  The  types  of  glaciers  adopted  in  the 
glacier  inventory  of  the  USSR  include:  hanging, 
spill-over,  slope,  cirque,  cirque-valley,  hollow, 
simple-valley,  compound  valley,  dendritic,  expand- 
ed-foot,  piedmont,  conic  summit  glacier,  and  flat 
summit.  The  USSR  glacier  inventory  serves  as  the 
primary  source  of  data  for  the  present  study.  The 
Kurowski  method  proved  to  be  the  best  indirect 
method  for  calculating  the  firn  line  or  equilibrium 
line.  A  glaciological  method  of  calculating  precipi- 
tation in  the  alpine  zone,  based  on  the  concepts  of 
Ahlmann  and  developed  further  by  Krenke  and 
Khodakov  is  described.  Using  this  method,  calcu- 
lations were  made  on  a  small  scale  for  the  total 
territory  of  the  USSR  and  in  detail  for  the  Pamirs 
and  Caucasus.  Results  showed  that  the  amount  of 
precipitation,  in  particular  solid  precipitation,  is  far 
greater  in  the  mountains  than  on  the  abutting 
plains  and  piedmonts.  The  inventory  of  surging 
glaciers  of  the  USSR  presents  special  dangers  due 
to  mudflows.  Precise  criteria  for  distinguishing 
surging  glaciers  from  normal  glaciers  have  not  yet 
been  worked  out.  Some  data  on  glacier  surges 
have  been  gained  by  remote  sensing,  aerial  photog- 
raphy, and  satellite  observations. 
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STUDIES  OF  GLACIER  FLUCTUATIONS  IN 
THE  USSR, 

K.  G.  Makarevich. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  143-148,  3  tab,  13  ref. 

Descriptors:  "Glaciers,  "USSR,  "Glaciology, 
"Glaciohydrology,  "Glacier  surges,  Glacier  bal- 
ance, Glaciation,  Glacial  drift,  Ablation,  Glacier 
mass  balance,  Firn,  Hydrological  data  collections. 

In  the  USSR,  a  new  program  of  glacier  variation 
surveys  is  being  conducted  which  consists  of  three 
classes  of  observation.  The  annual  full  scale  first- 
class  observations  should  be  carried  out  on  special- 
ly chosen  glaciers  which  are  most  suitable  for 
modeling.  The  second-class  observations  (made  pe- 
riodically twice  a  year  or  once  in  several  years)  are 
aimed  at  obtaining  the  statistical  characteristics  of 
the  changes  occurring  and  an  independent  control 
of  glacier  fluctuations.  The  third-class  observations 
should  collect  actual  data  for  glacier  fluctuations  in 
a  certain  area  and  explain  them  by  analyzing  their 
interrelations  with  the  help  of  mathematical 
models.  The  first-class  observation  program  is  sub- 
divided into  glaciological,  glaciohydrological  and 
glaciometeorological  studies  comprising  25  types 
of  observations  in  all.  A  program  of  observation  to 
identify  surging  glaciers  has  also  been  worked  out. 
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SPECIAL  PROBLEMS  OF  GLACIER  INVEN- 
TORY IN  AFGHANISTAN, 

J.  F.  Schroder. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.IAHS-AISH  Publication  No  126. 
1980.  p  149-154,  1  tab,  15  ref. 

Descriptors:  "Afghanistan,  "Glaciers,  "Glaciohy- 
drology, "Glaciology,  "Hydrologic  maps,  Glacia- 
tion, Hydrologic  data  collections,  Remote  sensing, 
Satellite  technology,  Mapping. 


Snow,  Ice,  and  Frost — Group  2C 

The  physical  features  of  Afghanistan  make  it  diffi- 
cult to  complete  a  glacier  inventory.  Maps  are 
difficult  to  obtain  due  to  the  political  situation  and 
American  and  Russian  maps  are  often  incompati- 
ble. Travel  in  many  areas  is  either  prohibited  or 
very  difficult.  Many  drainage  basins  have  large 
man-made  irrigation  ditches  that  appear  as  dashed 
lines  on  maps.  A  preliminary  mapping  showed  the 
general  distribution  of  permanent  ice  and  snow  but 
was  inadequate  to  give  more  than  a  general  impres- 
sion. Satellite  imagery  is  being  applied  with  some 
success  to  the  study  of  glaciers  in  Afghanistan.  The 
inventory  work  is  proceeding  in  three  large  basins: 
Turkestan  endorheic,  Indus,  and  the  Afghan-Iran 
plateau.  A  total  of  1,207  glaciers  have  been  inven- 
toried so  far. 
W86-03688 


PRESENT  GLACIATION  IN  TURKEY, 

Istanbul  Univ.  (Turkey). 
A.  Kurter,  and  K.  Sungur. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  155-160,  3  tab. 

Descriptors:  "Glaciers,  "Glaciation,  "Turkey, 
"Glaciohydrology,  Glaciology,  Cirques,  Snowline, 
Alpine  regions,  Aerial  photography. 

Glacier  studies  in  Turkey  have  been  difficult  due 
to  the  lack  of  large  scale  topographical  maps  until 
recent  times.  Previous  data  on  the  lowest  glacier 
elevations  and  the  elevations  of  snow  lines  differ 
from  author  to  author.  Air  photographs  have  re- 
cently become  available.  Three  main  groups  of 
glaciers  are  found  mainly  in  the  eastern,  northeast- 
ern, and  southeastern  parts  of  Turkey.  The  area  in 
the  eastern  part  of  the  Black  Sea  coastal  ranges 
contains  several  glaciers  longer  than  1  km,  the 
most  famous  of  which  is  the  Kackar  Glacier.  The 
second  group  in  the  Taurus  ranges  includes  about 
two-thirds  of  the  total  number  of  glaciers  in 
Turkey  with  several  longer  than  4  km.  The  most 
famous  of  the  third  group  which  consists  of  isolat- 
ed extinct  volcanic  cones  in  the  interior  is  the  ice 
cap  on  Mount  Agri  (Ararat)  with  an  area  of  10  sq 
km.  The  valley  glacier  on  the  volcanic  cone  of 
Mount  Erciyes  is  also  well  known. 
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SOME  COMMENTS  ON  THE  SWISS  GLACIER 
INVENTORY, 

Eidgenoessische  Technische  Hochschule,   Zurich 
(Switzerland). 
F.  Muller,  and  K.  Scherler. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  185-195,  3  fig,  16  ref. 

Descriptors:  "Glaciers,  "Glaciology,  "Glaciohy- 
drology, "Switzerland,  Snowline,  Firn,  "Hydro- 
logic  maps,  Moraines,  Ablation,  Climatology,  Hy- 
drologic data  collections,  Glaciation. 

The  Swiss  glacier  inventory  contains  1828  units 
over  1  ha  in  size  with  an  average  of  35  parameters 
each.  It  was  recorded  in  accordance  with  the 
UNESCO/IAHS  guidelines;  however,  instead  of 
comparisons  of  firn  line  or  ELA,  the  mapping  of 
median  glacier  elevation  is  advocated.  Experience 
with  the  Swiss  inventory  has  clearly  shown  that 
snowline,  firn  line  and  ELA  maps  which  are  com- 
parable over  large  areas,  can  only  be  achieved  on 
the  basis  of  assumptions  which  must  be  tested  for 
each  region  through  investigations.  This  require- 
ment is  beyond  the  scope  of  an  inventory.  The 
largest  coherent  ice  masses  occur  in  the  highest 
chains:  the  Valais,  the  Bernese  and  the  southern 
Grison  Alps.  Many  smaller  individual  glaciers  of 
various  shapes  and  types  are  dispersed  throughout 
the  remaining  parts  of  the  area.  The  cumulative 
effect  of  the  weather  on  a  glacier  is  reflected  by 
the  altitude  of  the  equilibrium  line.  The  difference 
between  the  1973  natural  budget  ELA  and  the 
altitude  of  the  early  September  snow  line  is  very 
small.  The  1972/1973  budget  year  must  be  classed 
as  a  strongly  negative  one  in  terms  of  the  accumu- 
lation area  ratio  (AAR).  Snowline  altitude  for  the 
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six  major  mountain  groups  varies  by  about  420  m. 
This  variation  is  explained  in  terms  of  location  and 
exposition  to  dominant  winds  and  moisture  supply. 
Further  depth  measurements  using  new  radio 
echo-sounding  equipment  for  temperate  glaciers  is 
in  progress,  to  improve  the  volumetric  data  of  the 
inventory. 
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MOUNTAIN  GLACIERS  IN  THE  MEDITERRA- 
NEAN AREA  AND  IN  AFRICA, 
Bern  Univ.  (Switzerland).  Geographisches  Inst. 
B.  Messerli. 

In:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  197-21 1,  7  fig,  6  tab,  21  ref. 

Descriptors:  *Glaciers,  'Glaciology,  'Glaciohy- 
drology,  *Glaciation,  'Snowline,  Ice  cover,  Clima- 
tology, Mediterranean  Sea,  Alpine  regions,  Africa. 

Few  glaciers  or  glacierets  still  exist  in  the  Mediter- 
ranean area.  The  snowline  between  the  Alps  and 
the  mountains  of  North  Africa  and  the  Near  East 
must  be  reconstructed  with  the  help  of  climatic 
data.  The  only  glaciers  in  Africa  are  on  Mt.  Kenya 
(covering  an  area  of  0.8  sq  km),  on  Kilimanjaro  (5 
sq  km),  and  in  the  Ruwenzori  (5  sq  km).  The 
median  glacier  elevation  increases  from  the 
Ruwenzori  (4680  m)  to  Mt.  Kenya  (4790  m)  and  to 
Kilimanjaro  (5430  m).  A  retreat  of  the  ice  limits 
since  the  last  century,  or  during  the  present  one, 
can  be  reconstructed  for  the  glaciers  of  the  Medi- 
terranean area  and  of  East  Africa.  The  climatic 
changes  of  the  Mediterranean  area  are  reflected  in 
the  conditions  found  for  glaciers  in  the  transition 
zone  from  a  seasonal  to  a  diurnal  type  of  climate. 
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GLACIER  SNOW  LINE  VARIATIONS  IN  THE 
SOUTHERN  ALPS,  NEW  ZEALAND, 

Ministry  of  Works  and  Development,  Christ- 
church  (New  Zealand). 
T  J.  Chinn,  and  I.  E.  Whitehouse. 
IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  219-228,  6  fig,  3  tab,  13  ref. 

Descriptors:  'Snowline,  'Glaciers,  'Glaciology, 
♦Glaciohydrology,  Glaciation,  Alpine  regions, 
'New  Zealand,  Precipitation,  Spatial  distribution. 

End-of-summer  glacial  snowline  elevation  esti- 
mates have  been  made  of  several  hundred  glaciers 
over  some  400  km  of  the  Southern  Alps  from 
oblique  photographs  taken  over  the  past  two  sea- 
sons. Aspect  correction  factors  were  applied  to  put 
all  elevations  in  terms  of  south-facing  glaciers. 
Accuracy  is  estimated  at  -f  or  -  50  m,  but  by 
comparing  photographs  of  successive  years  very 
small  changes  are  detectable.  The  results  show  that 
the  snowline  elevations  follow  closely  the  precipi- 
tation distribution  and  exhibit  a  similar  steep  west- 
east  gradient,  together  with  a  north-south  gradient 
caused  by  latitude.  The  glacial  snowline  remains 
slightly  below  the  'glacial  limit  snowline'  despite 
extensive  glacial  recession  over  the  past  century. 
Historical  data  indicate  that  over  the  past  half- 
century  glacial  snowlines  have  generally  under- 
gone an  accelerating  increase  in  elevation  which 
continued  until  the  mid  1970's.  (Author) 
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PROBLEM  OF  A  GLACIER  INVENTORY  OF 
ANTARCTICA, 

British  Antarctic  Survey,  Cambridge  (England). 
C.  Swithinbank. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  229-236,  4  fig,  8  ref. 

Descriptors:  'Glaciers,  'Mapping,  'Antarctica, 
•Glacioloy,  Glaciohydrology,  Polar  regions,  Ant- 
arctic, Ice  cover,  Ice  thickness,  Hydrologic  maps, 
Glaciation,  Remote  sensing,  Satellite  technology, 
Aerial  photography,  Hydrologic  data  collections. 


Only  19%  of  Antarctica  has  been  mapped  at  the 
minimal  scale  of  1:250,000  required  by  the  TTS 
instructions  for  glacier  inventories.  Only  half  the 
coastline  has  been  mapped  at  the  1 :250,000  scale. 
The  largest  scale  at  which  the  whole  ice  sheet  has 
been  mapped  is  1:2,000,000.  Even  at  this  scale, 
some  errors  exist  that  are  greater  than  100  km. 
Satellite  imagery  will  be  useful  for  the  mapping  of 
Antarctica  only  if  ground  control  equipment  can 
be  installed.  The  cost  of  using  air  photography  for 
reconnaissance  mapping  of  the  remaining  areas  is 
likely  to  remain  prohibitive  for  the  remainder  of 
the  twentieth  century.  Large  amounts  of  data  have 
been  collected  on  ice  depth  in  Antarctica  by  radio 
echo-sounding  techniques.  The  achievement  of  a 
100-km  spacing  grid  is  limited  only  by  the  aircraft 
operating  range  and  the  availability  of  only  one 
landing  strip.  Real  advances  in  understanding  the 
physical  characteristics  of  the  continent  will  only 
be  achieved  by  successive  approximations  based  on 
small  scale  1:20,000,000  maps  of  ice  surface  eleva- 
tion, ice  thickness,  bedrock  elevation,  accumula- 
tion rate,  surface  temperature,  flowline  spacing, 
balance  velocity,  strain  rate,  surface  slope,  basal 
shear  stress,  and  basal  temperature. 
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GLACIER  BALANCES  IN  THE  DRY  VALLEYS 
AREA,  VICTORIA  LAND,  ANTARCTICA, 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand). 
T.  J.  Chinn. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  237-247,  4  fig,  3  tab,  12  ref. 

Descriptors:  'Glaciers,  'Antarctic,  'Glaciology, 
'Glaciohydrology,  Glacier  mass  balance,  Glacier 
balance,  Snowline,  Moraines,  Ablation,  Alpine  re- 
gions, Sublimation,  Glacial  drift. 

The  glaciers  of  the  Dry  Valleys,  a  cold  desert, 
occur  in  topographically  favored  positions  in 
coastal  and  elevated  areas  where  snow  accumula- 
tion exceeds  sublimation  and  other  losses.  Mass 
balance  measurements  have  been  made  over  a  6-yr- 
period  on  three  glaciers  (Jeremy  Sykes,  Alberich 
and  Heimdall)  and  measurements  of  debris,  snow 
accumulation,  ablation  and  other  parameters  have 
been  made  of  eight  other  glaciers.  Measured  mass 
changes  are  extremely  small  and  indicate  that  all 
the  glaciers  are  close  to  equilibrium  although  stud- 
ies of  marginal  morphology  and  movement  suggest 
that  the  glaciers  are  slowly  expanding  in  readjust- 
ment to  the  post  Pleistocene  climatic  amelioration. 
The  glaciers  carry  very  small  loads  of  debris, 
largely  as  wind  blown  dust  and  sand  carried  in 
with  drifting  snow;  consequently,  recently  con- 
structed moraines  are  very  limited  in  volume.  One 
exception  is  the  Taylor  Glacier  which  carries  large 
quantities  of  basal  till.  Extremely  light  snowfall 
occurring  throughout  the  Dry  Valleys  allows  wind 
to  play  the  dominant  role  in  governing  the  location 
of  accumulation  areas.  Redeposited  snow  accumu- 
lating in  valley  heads  and  against  steep  slopes 
becomes  the  source  of  the  majority  of  the  alpine 
glaciers.  Mass  wasting  from  the  glaciers  is  pre- 
dominantly by  sublimation,  and  meltwater  is  rarely 
seen  above  1500  m  altitude. 
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RECENT  SECULAR  VARIATIONS  OF  SNOW 
AND  SEA  ICE  COVER, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

G.  J.  Kukla,  and  J.  Gavin. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  249-258,  7  fig,  2  tab,  10  ref.  NSF  ATM77- 
01062. 

Descriptors:  'Cryology,  'Ice  cover,  'Snow  cover, 
'Sea  ice,  'Satellite  technology,  Infrared  imagery, 
Radiometry,  Aerial  photography,  Seasonal  varia- 
tion, Snowpack,  Polar  regions,  Arctic,  Antarctic, 
Ice. 

Recent  seasonal  and  interannual  variation  of  snow 
and  ice  cover  has  been  observed  in  both  hemi- 


spheres from  1967.  Data  was  obtained  by  U.  S. 
Navy  and  NOAA  charts  produced  by  satellite 
imagery.  Mean  extent  of  the  snow  and  ice  cover  in 
the  Northern  Hemisphere  and  of  pack  ice  around 
Antarctica  peaked  in  1972-1973.  Snow  was  again 
extensive  from  late  1976  whereas  pack  ice  in  the 
Southern  Hemisphere  was  close  to  the  lowest 
levels  observed  by  satellites  between  1967  and 
March  1978.  Snow  cover  area  in  autumn  and  sea 
ice  area  in  spring  displayed  the  largest  variance. 
The  changes  were  due  mainly  to  earlier  establish- 
ment of  snow  in  autumn  and  later  disappearance 
rather  than  to  the  changes  of  winter  and  summer 
extents.  Except  for  the  1976-1977  seasons,  the  fluc- 
tuations of  the  surface  extent  of  the  cryosphere 
during  the  11-yr-study  period  in  both  hemispheres 
seem  to  be  generally  in  phase. 
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PARAMETERIZATION  OF  GLACIER  EQUI- 
LIBRIUM LINE  ALTITUDE, 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland). 

R.  J.  Braithwaite,  and  F.  Muller. 
IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  263-271,  4  tab,  23  ref. 

Descriptors:  'Glaciers,  'Glaciology,  'Orography, 
'Glacier  mass  balance,  Glaciohydrology,  Ablation, 
Glaciation,  Glacier  balance,  Firn. 

The  equilibrium  line  altitude  (ELA)  is  defined  as 
the  line  separating  the  ablation  area  of  a  glacier 
from  the  accumulation  area.  Values  for  ELA  are 
included  in  most  glacier  inventories;  however, 
there  are  few  glaciers  whose  ELA  has  been  direct- 
ly measured.  ELA's  are  usually  highly  variable 
from  year  to  year  in  comparison  with  their  secular 
variations.  A  statistical  analysis  was  made  of  mass 
balance  and  ELA  time  series  for  33  glaciers.  The 
steady  state  ELA  was  estimated  for  each  glacier 
and  its  approximation  in  terms  of  simple  and  easily 
measured  orometric  parameters  within  the  context 
of  a  glacier  inventory  was  tested.  In  most  cases, 
discrepancies  of  only  a  few  decameters  were 
found.  For  the  purposes  of  a  world  glacier  inven- 
tory, a  theory  relating  equilibrium  line  altitude  to 
climatic  and  orographic  factors  is  required. 
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CAN  THE  LINEAR  BALANCE  MODEL  BE  EX- 
TENDED TO  THE  WHOLE  ALPS, 

Laboratoire   de   Glaciologie   et   Geophysique   de 
l'Environnement,  Grenoble  (France). 
L.  Reynaud. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  273-284,  8  fig,  2  tab,  9  ref. 

Descriptors:  'Glaciers,  'Glaciology,  'Glacier  mass 
balance,  'Hydrologic  models,  'Model  studies, 
Temporal  distribution,  Alpine  regions,  Glaciohy- 
drology, Statistical  analysis,  Glacier  balance, 
Models,  Mathematical  models,  Comparison  stud- 
ies, Climatology. 

Mass  balance  series  in  the  Alps  were  compared  for 
10  glaciers  using  the  linear  balance  model  of  Lli- 
boutry  to  show  similarity  in  the  variations.  The 
glaciers  studied  included  2  French,  4  Swiss,  3 
Austrian,  and  1  Italian  glacier.  The  data  collected 
on  the  10  glaciers  gave  four  sets:  2  glaciers 
(Aletsch  and  Sarennes  from  1949-1977;  5  glaciers 
(Aletsch,  Sarennes,  Limmern,  Hintereisferner  and 
Kesselwandferner  from  1953-1975);  8  glaciers  (the 
previous  plus  St.  Sorlin,  Silvretta  and  Gries  from 
1961-1975);  and  1  glacier  (Careser  Glacier  plus  the 
preceding  with  the  Stubacher  Sonnblickkees  from 
1967-1975).  The  variations  each  year  between  the 
glaciers  was  attributed  to  the  different  computa- 
tions of  balance  used  (hydrological,  linear  model, 
and  direct  measurement).  Results  indicated  that  for 
1974  a  great  climatic  difference  existed  between 
the  French  Alps  and  the  rest  of  the  Alps.  To 
monitor  these  climatic  variations  more  field  work 
using  the  linear  model  is  proposed.  The  centered 
balance  variations  were  very  similar  for  the  differ- 
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ent  series  of  comparison  for  all  the  other  years 

studied. 
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ROCK  GLACIERS:  GLACIAL  AND  NON-GLA- 
CIAL ORIGINS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Geography. 
P.  G.  Johnson. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  285-293,  7  fig,  8  ref. 

Descriptors:  'Glaciers,  *Rock  glaciers,  "Glaciolo- 
gy,  *Talus,  Avalanches,  Glaciation,  Glaciohydro- 
logy,  Glacial  drift. 

The  development  of  rock  glaciers  of  glacial  origin 
is  dependent  on  the  accumulation  of  sufficient  sur- 
face detritus  to  protect  the  ice  from  melting  over  a 
long  period  of  time.  The  term  rock  glacier  has 
been  widely  applied  to  all  major  rock  mass  move- 
ment forms  in  alpine  conditions  without  a  true 
understanding  of  the  flow  mechanisms  involved. 
Studies  in  the  southwest  Yukon  Territory  of 
Canada  have  shown  that  a  number  of  mechanisms 
are  involved  in  the  formation  of  rock  glaciers  with 
a  major  difference  between  those  of  glacial  and 
non-glacial  origin.  Glacial  origin  rock  glaciers  re- 
flect the  glacial  history  of  an  area  while  non-glacial 
rock  glaciers  are  not  directly  related  to  glacier 
activity  and  their  activity  periods  differ  from  the 
glacial-origin  rock  glaciers.  Various  origins  of  non- 
glacial  rock  glaciers  have  been  proposed  including 
snow  avalanche  origin,  talus  with  inherited  ice, 
and  those  with  no  ice  content.  For  inclusion  in  the 
glacier  inventory  some  distinction  as  to  the  type  of 
rock  glacier  is  essential  in  order  to  distinguish 
between  glacier  controls  and  periglacial  (talus) 
controls. 
W86-03698 


CLIMATIC  BACKGROUND  TO  SOME  GLA- 
CIER FLUCTUATIONS, 

Cooperative  Inst,  for  Research  in  Environmental 
Science,  Boulder,  CO. 
U.  Radok. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  295-304,  8  fig,  18  ref. 

Descriptors:  "Climatology,  "Glaciers,  "Glacier 
mass  balance,  "Glacial  drift,  "Hydrologic  models, 
Glaciology,  Glaciohydrology,  Glacier  balance, 
Glaciation,  Model  studies,  Models,  Air  tempera- 
ture. 

Glaciers  reflect  changes  in  climate  through  fluctu- 
ations in  their  net  mass  balance  profiles.  Early 
attempts  at  reconciling  glacier  fluctuations  and  net 
balance  changes  relied  on  Nye's  kinematic  wave 
model.  The  general  recession  of  glaciers  since  the 
Little  Ice  Age  has  been  examined  with  a  dynamic 
glacier  model  proposed  by  Budd  and  Jenssen.  The 
experimental  reconstructions  of  net  balance  pro- 
files by  Kruss,  Smith,  and  Allison  which  could 
account  for  the  observed  changes  in  several  well 
documented  glaciers  in  different  climate  regions 
are  given.  The  results  collectively  point  to  a  rise  in 
mean  temperature  of  less  than  1  degree  since  the 
Little  Ice  Age. 
W86-03699 


EFFECT  OF  TOPOGRAPHIC  ORIENTATION 
ON  THE  VARIATIONS  OF  GLACIER 
LENGTH, 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland). 
P.  Kasser. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  305-31 1,  3  fig,  6  tab,  4  ref. 

Descriptors:  "Glaciers,  "Topography,  "Glaciolo- 
gy, "Statistical  analysis,  Alpine  regions,  Climatolo- 
gy, Geomorphology,  Glaciation,  Frequency  distri- 
bution. 


The  relation  between  the  length  changes  of  gla- 
ciers and  their  orientation  was  investigated  for  the 
observation  network  of  115  glaciers  in  the  Swiss 
Alps  for  seven  years  within  the  period  1946/1947- 
1976/1977.  The  number  of  glaciers  diverging  posi- 
tively (  +  )  and  negatively  (-)  from  the  median 
value  in  their  changes  of  length  were  counted  and 
the  ratio  M(  +  /-)  was  tabulated  for  eight  sectors  of 
90  degrees  each,  each  sector  being  designated  by 
its  central  direction.  The  glaciers  in  the  central 
direction  are  counted  with  weight  1  while  those  in 
the  two  adjacent  directions  are  added  with  weight 
0.5.  The  maximum  of  M(+/-)  is  always  in  the 
northwest  to  northeast  sectors,  the  minimum  in  the 
sectors  southeast  to  southwest.  This  asymmetrical 
distribution  is  not  due  to  climatic  but  to  morpho- 
logical factors,  as  is  reflected  in  the  inverse  distri- 
bution of  the  sizes  of  glaciers  in  the  network  over 
the  sectors.  (Author) 
W86-03700 


USE  OF  THE  DATA  OF  GLACIER  INVENTO- 
RIES FOR  COMPILATION  OF  THE  WORLD 
ATLAS  OF  SNOW  AND  ICE  RESOURCES, 

Akademiya  Nauk  SSSR,  Moscow. 
N.  N.  Dreyer,  and  V.  M.  Kotlyakov. 
IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  313-319,  2  tab,  5  ref. 

Descriptors:  "Glaciers,  "Glaciology,  "Hydrologic 
maps,  "Glaciation,  Glaciohydrology,  Ice  cover, 
Snow  cover,  Sea  ice,  Hydrologic  data  collections, 
Mapping. 

The  'World  Atlas  of  Snow  and  Ice  Resources' 
covers  all  types  of  glacio-nival  formations:  snow 
cover,  sea  and  river  ice,  ground  ice  and  icings,  ice 
sheets  and  mountain  glaciers.  The  atlas  is  subdivid- 
ed into  17  subject  sections,  of  which  the  sections 
on  glacier  morphology  and  regime  are  the  largest. 
The  nature  of  coverage,  contents,  ways  of  depic- 
tion, and  scales  make  it  possible  to  unite  all  the 
maps  of  glacier  morphology  and  regime  into  three 
groups.  Large  scale  maps  of  separate  glaciers  show 
boundaries,  firn  line  and  snow  cover,  surface  to- 
pography, transported  and  deposited  till  and  hy- 
drographic  network.  Mid-scale  maps  of  morpho- 
logical types  of  glaciers  are  prepared  for  mountain 
knots  of  glaciation.  Small  scale  maps  depict  the 
properties  of  glacier  systems  in  general.  Glacier 
inventories  serve  as  the  main  source  for  compiling 
the  different  scale  maps.  The  inventory  data  used 
for  the  compilation  of  maps  include:  glacier  name, 
the  river  flowing  from  the  glacier,  morphological 
type,  general  orientation,  glacier  length  and  area, 
glacier  altitude,  height  of  firn  line,  ablation  area, 
and  ice  volume. 
W86-03701 


USE  OF  LANDSAT  DIGITAL  INFORMATION 
FOR  ASSESSING  GLACIER  INVENTORY  PA- 
RAMETERS, 

Nebraska  Univ.  at  Omaha.  Remote  Sensing  Appli- 
cations Lab. 

D.  C.  Rundquist,  S.  G.  Collins,  R.  B.  Barnes,  D.  E. 
Bussom,  and  S.  A.  Samson. 

IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  321-331,  3  fig,  1  tab,  16  ref. 

Descriptors:  "Satellite  technology,  "Glaciers, 
"Glaciology,  "Ice  cover,  "Remote  sensing,  Aerial 
photography,  Ablation,  Computer  programs,  Gla- 
ciation, Moraines,  Firn,  Snow  cover. 

Traditional  glacier  inventory  methods  are  both 
time  consuming  and  costly,  whether  using  direct 
field  mapping  or  through  interpretation  of  aerial 
photographs.  The  present  study  evaluates  the  po- 
tential for  Landsat  (MSS)  digital  information  in 
analyzing  the  various  components  and  characteris- 
tics of  valley  glaciers  within  a  global  framework  as 
an  alternative.  Eight  ice  masses  in  four  mountain 
areas  of  the  world,  Hindu  Kush,  St.  Elias  Range, 
Himalayas  and  Axel  Heiberg  Island,  were  exam- 
ined in  some  detail  with  both  single-channel  thre- 
sholding and  multispectral  analysis  of  Landsat 
data.  Experience  with  Landsat  digital  procedures 


indicates  that  the  major  surface  features  on  larger 
valley  glaciers  can  be  properly  identified  and 
mapped.  The  accumulation  and  ablation  zones  can 
be  differentiated  well.  The  same  pixel-radiance 
thresholds  are  applicable,  with  only  minor  modifi- 
cations, to  glaciers  in  close  proximity  to  one  an- 
other, otherwise  substantial  modifications  are  nec- 
essary. (Author) 
W86-03702 


SATELLITE  IMAGE  ATLAS  OF  GLACIERS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

J.  G.  Ferrigno,  and  R.  S.  Williams. 
IN:  World  Glacier  Inventory  Workshop:  Proceed- 
ings of  the  Workshop  at  Riederalp,  Switzerland, 
September  1978.  IAHS-AISH  Publication  No  126. 
1980.  p  333-341,  4  fig,  20  ref. 

Descriptors:  "Satellite  technology,  "Hydrologic 
maps,  "Glaciers,  "Glaciology,  Remote  sensing, 
Mapping,  Hydrologic  data  collections,  Geography, 
Glaciohydrology,  Antarctica,  Greenland,  Iceland, 
Maps. 

The  U.S.  Geological  Survey  has  initiated  a  project 
to  prepare  a  satellite  image  atlas  of  glaciers  with 
the  cooperation  of  a  number  of  U.S.  and  interna- 
tional organizations.  The  atlas  will  include  the 
geographical  distribution  of  glaciers  as  well  as 
topics  of  glaciology  and  related  environmental 
phenomena  using  Landsat,  NOAA  and  other  satel- 
lite data.  The  primary  objectives  of  the  atlas  are  to 
serve  as  an  inventory  of  available  images  of  extant 
glaciers,  to  show  their  scientific  value,  and  to  serve 
as  the  basis  of  Landsat  image  maps  of  glacierized 
areas.  Examples  of  Landsat  images  from  Antarcti- 
ca, Greenland,  Iceland,  and  Svalbard  are  given 
along  with  a  brief  discussion  of  some  of  the  initial 
research  with  Landsat  images  in  each  area. 
W86-03703 


APPLIED  CLIMATOLOGY. 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).  Geographisches  Inst. 

For  primary  bibliographic  entry  see  Field  2B. 

W86-03846 


VIEW  ON  OUR  KNOWLEDGE  OF  WATER  RE- 
SOURCES IN  RELATION  TO  CLIMATE  IN 
THE  ALPS, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  2B. 

W86-03847 


DISCHARGE  FORECASTING  FROM  GLA- 
CIERIZED AREAS  TO  OPTIMIZE  HYDRO- 
ELECTRIC POWER  MANAGEMENT, 

Grande  Dixence  Societe  Anonyme,  Sion  (Switzer- 
land). 
For  primary  bibliographic  entry  see  Field  8C. 

W86-03848 


REGIONAL  WATER  BALANCE  IN  THE 
MOUNTAINOUS  ARCTIC  AND  ITS  APPLICA- 
TION FOR  WATER-RESOURCE  PLANNING, 

Eidgenoessische  Technische   Hochschule,   Zurich 

(Switzerland). 

For  primary   bibliographic   entry   see   Field   2D. 

W86-03849 


2D.  Evaporation  and  Transpiration 


REGIONAL  WATER  BALANCE  IN  THE 
MOUNTAINOUS  ARCTIC  AND  ITS  APPLICA- 
TION  FOR  WATER-RESOURCE   PLANNING, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland). 

A.  Ohmura. 

IN:  Applied  Climatology,  Proceedings  of  the  25th 

International  Geographical  Congress  Symposium 

No  18:  Applied  Geography,  1984.  p  67-77,  3  fig,  7 

tab,  30  ref. 


Field  2— WATER  CYCLE 

Group  2D — Evaporation  and  Transpiration 


:* 


Descriptors:  'Hydrologic  budget,  *Alpine  regions, 
•Evaporation,  Glaciers,  Snowmelt,  Planning,  Cli- 
matology. 

The  natural  cause  for  the  fresh  water  shortage  at 
arctic  settlements  is  attributed  to  small  precipita- 
tion and  relatively  large  evaporation  on  the 
ground.  Most  of  the  annual  evaporation  takes  place 
during  the  short  snow-free  period  in  summer, 
when  the  fresh  water  demand  is  high.  During  this 
period  the  evaporation  exceeds  precipitation  at 
most  arctic  coastal  settlements.  It  was  found  that  in 
the  western  part  of  Axel  Heiberg  Island,  N.W.T., 
the  water  balance  on  arctic  tundra  varies  consider- 
ably with  altitude,  the  precipitation  exceeding  the 
evaporation  above  500  a.s.l.  The  specific  runoff  at 
altitudes  between  500  and  800  m  was  found  to  be 
approximately  20  mm  or  20,000  cu  m  discharge 
from  1  sq  km  drainage  basin,  which  is  sufficient  to 
support  a  population  of  fifty  at  the  current  water 
consumption  rate  in  the  Canadian  Arctic.  As  a 
second  alternative  the  possibilty  of  tapping  glacier 
melt  water  was  investigated.  The  average  specific 
runoff  at  altitudes  between  500  and  800  m  was 
found  to  be  approximately  20  mm  or  20,000  cu  m 
discharge  from  1  sq  km  drainage  basin,  which  is 
sufficient  to  support  a  population  of  fifty  at  the 
current  water  consumption  rate  in  the  Canadian 
Arctic.  As  a  second  alternative  the  possibility  of 
tapping  glacier  melt  water  was  investigated.  The 
average  specific  ablation  in  summer  in  the  Queen 
Elizabeth  Islands  lies  between  20  and  30  cm  or 
300,00  cu  m  discharge  from  a  glacier  of  1  cu  km 
surface  area,  which  meets  the  annual  demand  for  a 
population  of  eight  hundred.  (Author) 
W86-03849 


2E.  Streamflow  and  Runoff 


EVALUATING  THE  USE  OF  DEPTH-FRE- 
QUENCY EQUATIONS  FOR  ENFORCING 
LOCAL  FLOODPLAIN  REGULATIONS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
J.  P.  Lardner. 

IN:  Proceedings  of  a  Conference  on  Management 
Techniques  for  Water  and  Related  Resources, 
April  1984.  p  131-142.  1  fig,  2  tab,  5  ref.  Illinois 
University  at  Urbana-Champaign,  Water  Re- 
sources Center,  October  1984,  Special  Report  14. 

Descriptors:  'Flood  plain  management,  *Flood 
plains,  *Flood  frequency,  Regional  floods,  Statisti- 
cal analysis,  Drainage  area,  Flood  profiles,  Catch- 
ment areas,  Enforcement. 

In  Illinois  the  procedure  used  to  estimate  100-year 
flood  boundaries  and  prepare  maps  of  flood-prone 
areas  is  the  Depth  and  Frequency  (D&F)  Method. 
The  purpose  of  this  paper  is  to  examine  the  varia- 
bility of  the  D&F  Method  results  when  compared 
with  detailed  flood  elevation  data  and  to  suggest 
ways  to  improve  the  accuracy  of  the  D&F 
Method.  Although  this  report  shows  the  potential 
for  serious  error  in  flood  depth  calculation  using 
the  D&F  Method,  it  remains  the  easiest  and  quick- 
est tool  to  help  planners,  inspectors,  and  designers 
estimate  flood  depths  where  none  exist.  When  used 
with  discretion  and  good  engineering  judgement, 
the  D&F  Method  has  beneficial  uses  in  providing  a 
starting  point  toward  arriving  at  a  flood  depth  for 
a  selected  frequency  at  a  given  site.  The  most 
practical  use  occurs  when  errors  in  depth  estimate 
will  have  minor  consequence  to  those  who  use  the 
results.  In  this  analysis,  differences  between  (a) 
depths  predicted  by  the  D&F  Method  versus  those 
measured  from  profiles,  and  (b)  the  corresponding 
actual  depth  to  predicted  depth  ratios  were  used  to 
evaluate  the  D&F  Method.  Although  the  mean 
error  of  the  D&F  Method  is  acceptable  (less  than  1 
foot,  or  10%  error)  in  parts  of  the  state,  the  varia- 
bility is  high  and  unacceptable  depths  may  result. 
Drainage  area  and  slope  show  the  most  impact  on 
flood  depth  at  any  given  location.  Use  of  rural  and 
urban  locations  as  a  variable  did  not  prove  to  be 
significant  in  predicting  flood  depths  by  the  D&F 
Method.  (Fazio-Omniplan) 
W86-03450 


HYDROLOGY  OF  AREA  1,  EASTERN  COAL 
PROVINCE,  PENNSYLVANIA, 


Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

W.  J.  Herb,  D.  E.  Brown,  L.  C.  Shaw,  and  A.  E. 
Becher. 

USGS  Water-Resources  Investigation  Report  83- 
223,  1983.  89  p,  74  fig,  27  tab,  34  ref. 

Descriptors:  'Hydrologic  data,  'Pennsylvania, 
Surface  water,  Groundwater,  Water  quality,  Per- 
mits, *Acid-mine  water,  Biological  communities, 
Metals,  Flood  peaks,  Flow-duration  curves,  Water 
pollution  effects,  Eastern  Coal  Province,  Susque- 
hanna River  basin,  Public  Law  95-87,  Office  of 
Surface  Mining,  Permit  application,  Energy,  Bitu- 
minous coal,  Benthic  invertebrates,  Bottom  materi- 
als, Diversity  index,  Juniata  River  basin. 

Hydrologic  data  are  presented  for  Area  1  of  the 
Eastern  Coal  Province,  7,400  square  miles  of  the 
West  Branch  Susquehanna  and  upper  Juniata  River 
basins  in  west-central  Pennsylvania.  One  hundred 
thirteen  streams  were  sampled  four  times  during 
the  1979  and  1980  water  years  for  specific  conduct- 
ance, pH,  acidity  alkalinity,  dissolved  and  total 
iron,  dissolved  and  total  manganese,  dissolved  sul- 
fate, and  dissolved  solids.  Benthic  invertebrate 
populations  were  determined  and  bottom  material 
samples  were  analyzed  for  metals.  Fifty-five 
streams  had  pH,  acidity,  alkalinity,  total-iron,  total- 
manganese,  and  dissolved-sulfate  levels  indicative 
of  acid-mine  drainage.  Streams  in  the  top  coal- 
producing  counties  generally  had  the  lowest 
median  pH,  and  highest  median  specific-conduct- 
ance, dissolved-solids,  total-iron,  total-manganese, 
dissolved-sulfate,  bed-material  iron,  and  bed-mate- 
rial coal  values  in  the  area.  These  water-quality 
constituents  were  positively  correlated  with  coal 
production  except  for  pH  which  showed  a  nega- 
tive correlation.  Low-flow,  mean-flow,  peak-flow, 
and  flow-duration  statistics  can  be  computed  for 
gaged  streams  and  estimated  for  ungaged  streams. 
Median  well  yields  in  the  area  range  from  5  to  50 
gallons  per  minute,  and  ground  water  quality  is 
suitable  for  most  uses.  (USGS) 
W86-03547 


STATISTICAL  SUMMARIES  OF  STREAM- 
FLOW  DATA  IN  OREGON;  VOLUME  1  EAST- 
ERN OREGON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

J.  Friday,  and  S.  J.  Miller. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-454, 
1984.  150  p,  1  fig  (map),  5  ref. 

Descriptors:  'Streamflow,  'Statistical  analyses, 
•Flow  duration,  'Flood  recurrence  interval, 
'Oregon,  Annual  flow  statistics,  Monthly  flow  sta- 
tistics, Low  flow,  High  flow. 

Statistical  summaries  of  streamflow  data  at  335 
streamgaging  sites  are  presented  in  this  two 
volume  report  to  aid  in  appraising  the  hydrology 
of  river  basins  in  Oregon.  Records  for  31  gaging 
stations  were  compiled  into  separate  periods  owing 
to  changes  in  regulation  during  the  period  of  data 
collection.  The  periods  before  and  after  regulation 
are  presented  for  comparison.  A  brief  station  de- 
scription is  given  describing  the  physical  and  oper- 
ational features  for  each  gaging  station.  Following 
the  station  description  are  tables  of  monthly  and 
annual  flow  statistics,  flood  frequency  data,  low- 
flow  and  high-flow  frequency  data,  and  flow-dura- 
tion information.  (USGS) 
W86-03550 


STREAMFLOW  AUGMENTATION  AT  FOS- 
TERS BROOK,  LONG  ISLAND,  NEW  YORK  -  A 
HYDRAULIC  FEASIBILITY  STUDY, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-03551 


FLOODS  OF  MARCH  1982,  INDIANA,  MICHI- 
GAN, AND  OHIO, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 
D.  R.  Glatfelter,  G.  K.  Butch,  and  J.  A.  Stewart. 


Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4201,  1984.  40  p,  30  fig,  1  tab,  7 
ref. 

Descriptors:  Flood  frequency,  Flood  hydrographs, 
Flood  peak,  'Floods,  Indiana,  Michigan,  Ohio, 
'Rainfall,  Regional  floods,  'Snowmelt,  'Streams, 
•Surface  runoff,  Fort  Wayne,  Wabash  River,  St 
Joseph  River,  River  Raisin,  Maumee  River,  Kan- 
kakee River. 

Rapid  melting  of  a  snowpack  containing  2  to  6 
inches  of  water  equivalent  coinciding  with  moder- 
ate rainfall  caused  flooding  in  March  1982  across 
northern  Indiana,  southern  Michigan,  and  north- 
western Ohio.  Millions  of  dollars  in  property 
damage  and  the  loss  of  four  lives  resulted  from  the 
flooding.  Peak  discharges  at  several  gaging  stations 
in  each  of  the  following  river  basins  have  recur- 
rence intervals  of  50  to  greater  than  100  years: 
Wabash,  St.  Joseph,  River  Raisin,  Maumee,  and 
Kankakee.  Flooding  in  the  Wabash  River  basin 
was  confined  to  major  tributaries  draining  from  the 
north.  The  St.  Joseph  River  experienced  flooding 
having  a  recurrence  interval  of  about  50  years. 
Peak  discharges  having  recurrence  intervals  of  50 
to  greater  than  100  years  were  recorded  on  the 
River  Raisin.  Flooding  on  most  large  streams  in 
the  Maumee  River  basin  was  the  worst  since  1913. 
The  Kankakee  River  and  its  major  tributary, 
Yellow  River,  recorded  peak  discharges  having 
recurrence  intervals  greater  than  100  years.  Hy- 
drologic data  have  been  tabulated  for  83  gaging 
stations  and  partial-record  sites.  Maps  are  present- 
ed to  emphasize  the  severity  and  untimely  se- 
quence of  meteorological  conditions  that  provided 
the  potential  and  triggered  the  floods.  Hydro- 
graphs  are  shown  for  32  gaging  stations.  (USGS) 
W86-03552 


HYDROLOGY  AND  LAND  USE  IN  VAN 
BUREN  COUNTY,  MICHIGAN, 

Geological  Survey,  Lansing,  MI.  Water  Resources 
Div. 

T.  R.  Cummings,  F.  R.  Twenter,  and  D.  J. 
Holtschlag. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  84-4112,  1984.  124  p,  33  fig,  41  tab, 
25  ref. 

Descriptors:  'Water  quality,  'Water  utilization, 
'Land  use,  'Agriculture,  Groundwater,  Surface 
water,  Geology,  Irrigation,  'Michigan,  Van  Buren 
County. 

Van  Buren  County,  in  southwest  Michigan,  is 
drained  by  the  Paw  Paw  and  South  Branch  Black 
Rivers.  The  maximum  discharge  of  the  Paw  Paw 
River  is  2,500  cubic  feet  per  second;  the  minimum 
is  202.  Corresponding  discharges  of  the  South 
Branch  Black  River  are  1,680  and  20  cubic  feet  per 
second.  Dissolved-solids  concentrations  of  strams 
and  lakes  range  from  28  to  749  milligrams  per  liter. 
Total  nitrogen  concentrations  as  high  as  15  milli- 
grams per  liter  occurred  at  two  stream  sites.  Gla- 
cial deposits,  100  to  600  feet  thick,  are  sources  of 
groundwater  supplies.  Irrigation  wells  are  capable 
of  yielding  1,000  gallons  per  minute.  Model  simula- 
tions are  used  to  predict  the  effects  of  increased 
irrigation  withdrawals.  Dissolved-solids  concentra- 
tions of  ground  water  range  from  1 12  to  878  milli- 
grams per  liter.  Nitrate  in  water  from  22  percent  of 
the  wells  in  the  southern  part  of  the  county  ex- 
ceeded 10  milligrams  per  liter.  Areal  variations  in 
the  chemical  characteristics  of  ground  and  surface 
water  are  related  to  land  use  and  chemical  inputs 
to  the  hydrologic  system.  Nitrogen  input  is  72.7 
percent  from  fertilizer,  21.3  percent  from  precipita- 
tion, 4.5  percent  from  animal  wastes,  and  1.5  per- 
cent from  septic  tanks.  (USGS) 
W86-03554 


RESULTS  OF  A  SOLUTE  TRANSPORT  EX- 
PERIMENT AT  UVAS  CREEK,  SEPTEMBER 

1972, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
R.  J.  Avanzino,  G.  W.  Zellweger,  V.  C.  Kennedy, 
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S.  M.  Zand,  and  K.  E.  Bencala. 

USGS  Open-File  Report  84-236,  1984.  82  p,  40  fig, 

9  tab,  5  ref. 

Descriptors:  'Solute  transport,  Experimental  data, 
Chloride,  Strontium,  Sodium,  'Adsorption, 
Streams,  Low  flow,  'Environmental  tracers,  Santa 
Clara  County,  'California. 

A  3-hour  constant-rate  injection  of  chloride,  stron- 
tium, and  sodium  was  made  into  Uvas  Creek,  Santa 
Clara  County,  California,  to  determine  solute 
transport  and  sorption  properties  of  a  small  stream. 
Seven  observation  stations  were  selected  within  a 
635-m  reach  of  the  stream  where  water  samples 
were  collected  before,  during  and  after  the  injec- 
tion. Size-sorted  stream  sediments  placed  in  the 
stream  prior  to  the  injection  were  sampled  to  de- 
termine sediment  sorption  properties.  Dissolved 
solute  concentration  data  are  presented  in  both 
original  and  normalized  forms  to  illustrate  the  dif- 
ferent transport  properties  of  the  three  solutes. 
Sorbed  concentrations  are  tabulated  as  a  function 
of  both  time  and  grain  size.  Calculations  of  stream- 
flow  and  sorptive  distribution  coefficient  are  given. 
(USGS) 
W86-03556 


TIME  OF  TRAVEL  AND  DISPERSION  OF  SO- 
LUTES IN  A  36.4-MILE  REACH  OF  THE 
NORTH  PLATTE  RIVER  DOWNSTREAM 
FROM  CASPER,  WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

G.  W.  Armentrout ,  and  L.  R.  Larson. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  82-4103,  1984.  17  p,  6  fig,  2  tab,  7 
ref. 

Descriptors:  'Streamflow  velocity,  'Dispersion, 
•Dye  releases,  'Fluorescence,  Salute  transport, 
•Time  of  travel,  North  Platte  River,  'Wyoming, 
Casper. 

Time-of-travel  and  dispersion  measurements  made 
during  a  dye  study  November  7-8,  1978,  are  pre- 
sented for  a  reach  of  the  North  Platte  River  from 
Casper,  Wyo.,  to  a  bridge  2  miles  downstream 
from  below  the  Dave  Johnston  Power  Plant.  Rho- 
damine  WT  dye  was  injected  into  the  river  at 
Casper,  and  the  resultant  dye  cloud  was  traced  by 
sampling  as  it  moved  downstream.  Samples  were 
taken  in  three  equal-flow  sections  of  the  river's 
lateral  transect  at  three  sites,  then  analyzed  in  a 
fluorometer.  The  flow  in  the  river  was  940  cubic 
feet  per  second.  The  data  consist  of  measured 
stream  mileages  and  time,  distance,  and  concentra- 
tion graphs  of  the  dye  cloud.  The  peak  concentra- 
tion traveled  through  the  reach  in  24  hours,  aver- 
aging 1.5  miles  per  hour;  the  leading  edge  took 
about  22  hours,  averaging  1.7  miles  per  hour;  and 
the  trailing  edge  took  35  hours,  averaging  1.0  mile 
per  hour.  Data  from  this  study  were  compared 
with  methods  for  estimating  time  of  travel  for  a 
range  of  stream  discharges,  (different  from  940 
cubic  feet  per  second.)  (USGS) 
W86-03559 


WATER  RESOURCES  DATA,  COLORADO, 
WATER  YEAR  1981;  VOLUME  3:  DOLORES 
RIVER  BASIN,  GREEN  RIVER  BASIN,  AND 
SAN  JUAN  RIVER  BASIN. 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-124446, 
Price  codes:  A 19  in  paper  copy,  A01  in  microfiche. 
Water-Data  Report  CO-81-3,  1982.  436  p,  6  fig,  4 
tab. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality,  Flow  rate,  Gaging 
stations,  Lakes,  Reservoirs,  Chemical  analysis, 
Sediments,  Water  temperatures,  Sampling  sites, 
Water  levels,  Water  analysis. 

Water-resources  data  for  Colorado  for  the  1981 
water  year  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents  and 
water  quality  of  lakes  and  reservoirs,  and  water 


levels  and  water  quality  of  wells  and  springs.  This 
report  (Volumes  1,  2,  and  3)  contains  discharge 
records  for  about  460  gaging  stations,  stage  and 
contents  of  22  lakes  and  reservoirs,  4  partial-record 
low-flow  stations,  30  crest-stage  partial-record  sta- 
tions, and  50  miscellaneous  sites;  water  quality  for 
163  gaging  stations  and  300  miscellaneous  sites; 
and  water  levels  for  55  observation  wells.  A  few 
pertinent  stations  in  bordering  States  also  are  in- 
cluded in  this  report.  The  records  were  collected 
and  computed  by  the  Water  Resources  Division  of 
the  U.S.  Geological  Survey.  These  data  represent 
that  part  of  the  National  Water  Data  System  col- 
lected by  the  U.S.  Geological  Survey  and  cooper- 
ating State  and  Federal  agencies.  (USGS) 
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STORMWATER  RUNOFF  TREATMENT  BY 
IMPOUNDMENT:  BARRHAVEN  PILOT 
STUDY, 

For  primary  bibliographic  entry  see  Field  5D. 
W86-03632 


USER'S  MANUAL  FOR  EXPLORE-I:  A  RIVER 
BASIN  WATER  QUALITY  MODEL,  HYDRAU- 
LIC MODULE  ONLY, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  2A. 
W86-03646 


STUDY  OF  THE  HYDROCHEMICAL  REGIME 
AND  ITS  LONG-TERM  VARIATIONS  IN  THE 
CASE  OF  SOME  RIVERS  IN  U.S.S.R., 

Hydrochemical  Inst.,  Rostov-na-Donu  (USSR). 
For  primary  bibliographic  entry  see  Field  2K. 
W86-03778 


SEPARATION  OF  RUNOFF  COMPONENTS 
BY  N03-N  LOADING  AND  ESTIMATION  OF 
RUNOFF  LOADING  BY  EACH  COMPONENT, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03788 


PREPARING  A  DESIGN  STORM, 

Gore  and  Storrie  Ltd.,  Toronto  (Ontario). 
For  primary  bibliographic  entry  see  Field  2A. 
W86-03833 


CHIMNEY      HILL      OFF-SITE      DRAINAGE 
STUDY, 

MMM  Design  Group,  Norfolk,  VA. 

For  primary  bibliographic  entry  see  Field  2A. 

W86-03835 
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MODELING  CHEMICAL  REACTIONS  AND 
TRANSPORT  IN  GROUNDWATER  SYSTEMS: 
A  REVIEW, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03428 


GROUND-WATER  CONDITIONS  OF  THE 
TRIASSIC  AQUIFER  IN  DEAF  SMITH  AND 
SWISHER  COUNTIES, 

Texas  Dept.  of  Water  Resources,  Austin. 

G.  I.  Duffin. 

LP-196,  December  1984.  121  p,  14  fig,  5  tab,  25  ref. 

Descriptors:  'Groundwater,  'Texas,  'Aquifers, 
Well  data,  'Water  quality,  Radioactive  wastes, 
Groundwater  pollution,  Stratigraphy,  Structural 
geology,  Groundwater  movement,  Groundwater 
recharge,  Aquifer  characteristics,  Hydraulic  pro- 
files, Water  level  fluctuations,  Water  use,  Test 
wells,  Well  logs,  Chemical  analysis,  Unconfined 
aquifers,  Confined  aquifers. 

In  April  1984  the  Texas  Department  of  Water 
Resources  initiated  a  study  of  the  ground-water 
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conditions  of  the  Triassic  aquifer  in  Deaf  Smith 
and  Swisher  Counties.  The  need  for  the  study  was 
prompted  by  the  Department  of  Energy's  an- 
nouncement that  consideration  was  being  given  to 
locating  high-level  nuclear  waste  repository  sites  in 
these  counties  and  by  the  concern  over  what  im- 
pacts operation  of  such  sites  might  have  on  the 
ground-water  resources.  Data  gathered  indicated 
that  a  limited  number  of  water  wells  are  completed 
in  the  Triassic  aquifer.  A  comprehensive  pumping 
test  was  conducted  in  Deaf  Smith  County  using 
two  wells  completed  in  the  Triassic  aquifer.  Re- 
sults showed  a  well  yield  of  788  gallons  per  minute 
and  an  average  transmissivity  of  22,000  gallons  per 
day  per  foot.  These  values  should  not  be  accepted 
as  applying  to  the  Triassic  aquifer  everywhere  in 
the  study  area.  Ground  water  in  the  Triassic  aqui- 
fer occurs  under  both  water-table  and  artesian 
conditions  and  water  level  measurements  suggest 
that  the  potentiometric  surface  of  the  aqufier  gen- 
erally dips  to  the  east  and  southeast.  The  chemical 
quality  of  ground  water  from  Triassic  aquifer  wells 
that  are  used  for  municipal,  irrigation,  and  domes- 
tic and  livestock  purposes  ranges  from  fresh  to 
slightly  saline.  No  information  was  available  on 
ground-water  pumpage  from  industrial,  irrigation, 
and  domestic  and  livestock  wells.  However,  during 
1983  approximately  1,555  acre-ft  of  ground-water 
was  pumped  from  the  Triassic  aquifer  by  the  cities 
of  Happy,  Hereford  and  Tulia  for  municipal  pur- 
poses. (Fazio-Omniplan) 
W86-03439 


INVESTIGATION  OF  THE  FEASIBILITY  OF 
SECONDARY  RECOVERY  OF  GROUND 
WATER  FROM  THE  OGALLALA  AQUIFER:  A 
REPORT  TO  THE  SIXTY-EIGHTH  LEGISLA- 
TURE. 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  3B. 
W86-03442 


GROUNDWATER     CONTAMINATION     AND 
EMERGENCY  RESPONSE  GUIDE, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 

For   primary   bibliographic   entry   see   Field   5G. 

W86-03457 


MATHEMATICAL  ANALYSIS  OF  GROUND- 
WATER RESOURCES, 

Canterbury  Univ.,   Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

B.  Hunt. 

Butterworths  Publishers,  Boston.  1983.  271  p. 

Descriptors:  'Groundwater  movement,  'Mathe- 
matical studies,  'Model  studies,  'Finite  difference 
methods,  Darcys  law,  Laplace  equation,  Aquifers, 
Boundary  conditions,  Saline  water  intrusion,  Ani- 
sotropy,  Confined  aquifers,  Computer  programs, 
Unsteady  flow,  Transmissivity,  Pumping  tests, 
Steady  flow,  Groundwater  pollution,  Water  pollu- 
tion, Uniform  flow,  Nonuniform  flow,  Fate  of 
pollutants,  Water  pollution  sources,  Hydrology, 
Schwarz-Christoffel  transformation,  Hydrographs, 
Recharge,  Groundwater  recharge,  Wells.' 

A  textbook  on  the  use  of  mathematics  to  describe 
and  solve  problems  in  groundwater  concentrates 
on  finite-difference  methods.  Introductory  material 
includes  definitions,  basic  concepts,  and  derivation 
of  partial  differential  equations  of  movement  (e.g., 
Darcy's  law)  and  several  boundary  conditions 
(e.g.,  seawater  intrusion).  Finite  differences  and 
computers  are  used  to  obtain  approximate  solutions 
of  problems.  Hele-Shaw  experiments  are  used  for 
problems  with  a  free  surface.  The  inverse  problem, 
the  problem  of  determining  aquifer  parameters  for 
use  in  solving  boundary-value  problems,  is  dis- 
cussed. Groundwater  pollution  topics  include  dif- 
fusion and  dispersion,  pollution  sources  in  uniform 
flow,  series  expansions  of  the  well  function  for 
leaky  aquifers,  and  calculations  in  nonuniform 
flow.  Complex  variable  theory  is  used  to  obtain 
exact  solutions  for  two-dimensional,  steady-flow 
problems.  The  Schwarz-Christoffel  transformation 
maps  the  interior  of  regions  bounded  by  straight 
lines  into  either  an  upper  or  lower  half  plane.  Use 
of  the  Laplace  transform  is  demonstrated  in  one- 
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dimensional    examples,    a    groundwater    recharge 
problem,  well  storage  effect,  and  well  recovery 
problems.  (Cassar-PTT) 
W86-03478 


STUDIES  ON  GROUNDWATER  TRANSPORT 
IN  FRACTURED  CRYSTALLINE  ROCK 
UNDER  CONTROLLED  CONDITIONS  USING 
NONRADIOACTIVE  TRACERS, 

Sveriges  Geologiska  Undersoekning,  Uppsala. 
E.  Gustafsson,  and  C.  E.  Klockars. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-701952, 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
April  1981.  58  p,  19  fig,  14  tab,  26  ref. 

Descriptors:  'Tracers,  ♦Groundwater  movement, 
•Anions,  "Crystalline  rocks,  "Fracture  permeabil- 
ity, Ions,  Environmental  tracers,  Boreholes,  Geo- 
logic fractures,  Permeability  coefficient,  Chromi- 
um, Nitrates,  Iodine,  Bromine,  Rhodamine. 

The  hydraulic  properties  of  rock  mass  and  frac- 
tures, adsorptive  properties  of  some  selected  trac- 
ers during  transport  along  fractures,  dispersivity 
and  dilution  of  tracers  during  transport  in  frac- 
tures, and  kinematic  porosity  of  fractured  bedrock 
were  studied  along  existing  fractures  between  two 
boreholes.  Hydraulic  tests  and  tracer  experiments 
reveal  that  the  studied  fracture  zone  has  a  hydrau- 
lic conductivity  of  .002-. 003  m/s,  and  its  constitu- 
ent main  transport  zones  have  a  hydraulic  conduc- 
tivity of  .OO3-.0O5  and  .001-002  m/s,  respectively. 
Kinematic  porosity  is  .0008-.0009,  while  the  rough- 
ness factor  is  approximately  0.2.  Estimations  of 
fracture  width  give  varying  values  depending  upon 
the  calculation  method  used.  Water  quantity  calcu- 
lations give  approximately  20  times  greater  width 
than  transport  velocity  calculations.  Rhodamine 
WT  shows  a  weak  retardation  and  sorption  com- 
pared with  N03(-)  and  I(-),  while  I(-),  N03(-),  and 
Cr-EDTA  appear  to  be  comparable  as  nonreactive 
tracers.  Br(-)  exhibits  lower  recovery  than  N03(-) 
and  I(-).  The  natural  occurrence  of  some  ions  may 
cause  difficulties  in  interpreting  results  where  the 
same  ions  are  used  as  tracers.  The  tracer  tests  with 
radial  flow  show  that  the  studied  fracture  zone 
consists  of  at  least  two  transport  pathways  with 
different  hydraulic  chracteristics.  The  dispersivity 
of  the  two  transport  pathways  is  0.9-1.2  m.  The 
dilution  of  the  tracer  in  the  case  of  instantaneous 
injection  is  mainly  dependent  upon  the  flow  geom- 
etry and  less  on  dispersion  and  dilution  in  the 
pump  well.  (Geiger-PTT) 
W86-03497 


STOCHASTIC-CONVECTIVE  ENSEMBLE 

METHOD  FOR  REPRESENTING  DISPERSIVE 
TRANSPORT  IN  GROUNDWATER, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-03498 


HYDROCHEMICAL  AND  ISOTOPIC  CON- 
TENT OF  BASALT  GROUNDWATERS  BE- 
NEATH THE  HANFORD  SITE,  WASHING- 
TON, 

Rockwell   International,   Richland,   WA.   Energy 

Systems  Group. 

For  primary  bibliographic  entry  see  Field  2K. 

W86-03517 


GROUND  WATER  IN  CARBONATE  ROCKS 
AND  REGOLITH  IN  THE  FAIRVIEW  AREA, 
TENNESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

C.  R.  Burchett,  A.  Zurawski,  A.  K.  Sparkes,  and 
E.  F.  Hollyday. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4134,  1983.  38  p,  18  fig,  5  tab,  17 
ref. 

Descriptors:  "Geohydrology,  "Well  data, 
•Groundwater,  Groundwater  availability,  Carbon- 
ate rocks,  'Tennessee,  'Williamson  County,  West- 
ern Highland  Rim,  Mississippian  carbonates. 


Fourteen  test  wells  drilled  in  the  Fairview  area, 
Tennessee,  produce  from  3  to  100  gallons  per 
minute  and  have  an  average  yield  of  32  gallons  per 
minute,  measured  while  blowing  water  from  the 
wells  with  compressed  air.  In  comparison,  the  av- 
erage yield  of  supply  wells  reported  by  drillers  is 
13  gallons  per  minute.  Specific  capacities  for  three 
of  the  test  wells  ranged  from  0.3  to  0.6  gallons  per 
minute  per  foot  of  drawdown  after  8  hours  of 
pumping  at  20  to  47  gallons  per  minute.  Two  test 
wells  had  specific  capacities  of  1.1  and  0.4  gallons 
per  foot  of  drawdown  after  72  hours  of  pumping  at 
55  and  43  gallons  per  minute.  The  mineral  content 
of  ground  water  increases  greatly  below  a  gypsum 
horizon  approximately  100  feet  below  the  top  of 
the  Fort  Payne  Formation.  Ground  water  above 
the  gypsum  horizon,  however,  meets  the  standards 
for  finished  drinking  water.  (USGS) 
W86-03548 


GROUND-WATER  LEVELS  IN  ARKANSAS, 
SPRING  1984, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
J.  Edds. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
USGS  Open-File  Report  84-711,  1984.  58  p,  4  fig, 
15  tab,  18  ref. 

Descriptors:  "Groundwater  level,  "Aquifers,  Well 
hydrographs,  "Arkansas,  "Alluvial  aquifer,  Sparta 
Sand. 

This  report  contains  about  680  ground-water  level 
measurements  made  in  observation  wells  in  Arkan- 
sas in  the  spring  of  1984.  In  addition,  the  report 
contains  well  hydrographs  relating  to  the  alluvial 
aquifer  and  the  Sparta  Sand  and  Memphis  Sand 
aquifers,  the  most  important  aquifers  with  respect 
to  ground-water  availability  and  use  in  Arkansas. 
(USGS) 
W86-03553 


HYDROLOGY     AND    LAND    USE    IN    VAN 
BUREN  COUNTY,  MICHIGAN, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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HYDROGEOLOGIC  DATA  FROM  A  TEST 
WELL  AT  KATHRYN  ABBEY  HANNA  PARK, 
CITY  OF  JACKSONVILLE,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

D.  P.  Brown,  R.  A.  Johnson,  and  J.  S.  Baker. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-143, 
1984.41  p,  19  fig,  6  tab,  3  ref. 

Descriptors:  "Observation  well,  "Groundwater, 
"Subsurface  investigations,  Saline- water  intrusion, 
Confined  aquifers,  Hydrogeology,  Well  logging, 
"Florida,  Duval  County,  City  of  Jacksonville, 
"Floridan  aquifer. 

A  2,026-foot  test  well  was  drilled  at  Hanna  Park, 
City  of  Jacksonville,  Florida,  to  obtain  hydrogeo- 
logic  data.  Drill  cuttings  and  water  samples  were 
collected,  and  water-level  measurements  and  litho- 
logic  and  geophysical  logs  were  made.  The  well  is 
constructed  with  6-inch  diameter  casing  from  land 
surface  to  a  depth  of  1,892  feet  and  cement  grouted 
in  place.  The  remainder  is  open  hole.  The  upper- 
most 411  feet  of  material  penetrated  by  the  well 
consists  of  sand,  clayey  sand,  phosphatic  sandy 
clay,  coquina,  sandy  limestone,  and  dolostone.  In 
the  remainder  of  the  hole,  the  material  consists  of 
limestone  and  dolostone,  which  comprise  the  Flor- 
idan aquifer  in  the  area.  (USGS) 
W86-03555 


GEOLOGIC  AND  HYDROLOGIC  DATA  FROM 
A  TEST-DRILLING  PROGRAM  IN  THE  HIGH 
PLAINS  AREAS  OF  SOUTH  DAKOTA,  1979- 
1980, 

Geological  Survey,  Rapid  City,  SD.  Water  Re- 
sources Div. 
C.  L.  Loskot,  H.  L.  Case  ,  and  D.  C.  Hern. 


Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-148, 
1984.  31  p,  2  fig,  1  tab,  2  ref. 

Descriptors:  "Drillers  logs,  "Drilling  samples,  Test 
holes,  Aquifers,  Electrical  well  logging,  "South 
Dakota,  "High  Plains,  "Ogallala  Formation,  "Ari- 
karee  Formation,  White  River  Group,  Rosebud 
Reservation,  Pine  Ridge  Reservation. 

The  High  Plains  aquifer  system  in  south-central 
South  Dakota  comprises  dune  sands,  the  Ogallala 
Formation,  the  Arikaree  Formation,  and  the  White 
River  Group.  As  part  of  the  High  Plains  Regional 
Aquifer-Systems  Analysis,  a  total  of  29  test  holes 
were  drilled  from  1979  to  1980  to  aid  in  defining 
the  geometry  of  the  aquifer  system.  The  informa- 
tion obtained  from  these  drilling  progrms  is  pre- 
sented. (USGS) 
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CHALLENGES  IN  AFRICAN  HYDROLOGY 
AND  WATER  RESOURCES:  PROCEEDINGS 
OF  THE  HARARE  SYMPOSIUM, 

Ministry  of  Water  Development,  Salisbury  (Zim 

babwe). 

July  1984.  IAHS  Publication  No.  144,  1984.  Editet 

by  D.  E.  Walling,  S.  S.  D.  Foster,  and  P.  Wurzel 

587  p. 

Descriptors:  "Water  resources  development 
"Groundwater,  "Erosion  control,  "Erosion,  "Sedi 
mentation,  Sediment  yield,  Soil  conservation 
Water  supply,  Exploration,  Geohydrology 
Aquifers,  Africa,  Isotope  studies,  Recharge,  Mode 
studies,  Data  collections,  Conservation,  Sedimen 
transport,  Soil  erosion,  Agriculture,  Soil  loss. 

Drought,  rural  development,  and  soil  erosion  ar 
some  of  the  problems  faced  in  Zimbabwe  am 
other  African  nations.  This  symposium  explore 
problems  and  solutions  in  the  areas  of  groundwate 
development  and  soil  erosion.  Papers  concernin; 
groundwater  include  basic  data  on  groundwate 
resources  in  the  basement  shield,  sedimentar 
basins,  and  volcanic  terrains;  use  of  isotopes  an 
models;  and  data  aquisition  and  archiving  of  infoi 
mation.  Although  groundwater  resources  are  ad« 
quate  in  many  areas,  many  have  not  been  devel 
oped.  Artificial  recharge  and  conjunctive  use  hav 
been  explored.  Soil  erosion  and  sediment  yiel 
measurements  are  given  for  Africa  as  a  whole  an 
for  specific  locations.  Measurement  and  predictio 
techniques  for  soil  erosion  are  described.  The  at 
sessment  and  control  of  soil  erosion  problems  i 
agricultural  lands  and  at  mining  sites  are  discusset 
Studies  on  reservoir  sedimentation  show  how  t 
predict  and  extend  the  useful  life  of  a  reservoir  b 
proper  design,  reservoir  management,  and  flushing 
W86-03562 


AFRICAN  GROUNDWATER  DEVELOPMEN1 
THE  CHALLENGES  FOR  HYDROGEOLOG 
CAL  SCIENCE, 

British  Geological  Survey,  Wallingford  (England 
S.  S.  D.  Foster. 

IN:  Challenges  in  African  Hydrology  and  WaU 
Resources:  Proceedings  of  the  Harare  Symposiui 
July  1984.  IAHS  Publication  No.  144,  1984.  p  3-1 
3  fig,  5  ref. 

Descriptors:  "Groundwater  potential,  "Water  r 
sources  development,  Water  management,  "Wati 
supply,  "Exploration,  "Geohydrology,  Well 
Aquifers,  Groundwater  hydrology,  Hydrolog 
Africa,  Boreholes,  Drilling,  Economic  aspecl 
Water  demand,  Regoliths,  Groundwater  minin 
Recharge,  Groundwater  recharge. 

Groundwater  has  many  advantages  for  wat 
supply  development  in  Africa.  The  principal  h 
drogeological  problems  associated  with  groun 
water  development  are  (1)  inhomogeneity  of  mat 
minor  aquifers,  resulting  in  difficulty  in  well  sitin 
(2)  estimation  of  resources  for  large-scale  develo 
ment,  and  (3)  the  presence  of  unacceptable  inc 
ganic  substances  in  some  aquifers.  Economic  co 
straints  are  a  major  factor  retarding  groundwat 
development  in  Africa.  Each  of  the  three  princif 
African  geohydrological   areas  (basement   shiel 
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sedimentary  basins,  and  volcanic  terrains)  are  char- 
acterized by  different  groundwater  potential  and 
by  distinct  exploration,  evaluation,  development, 
and  management  problems.  In  the  basement  shield 
two  basic  aquifers  are  developed:  the  weathered 
mantle  (regolith)  and  the  fractured  basement  rocks 
(bedrock).  The  regolith  is  less  expensive  to  devel- 
op for  small  water  supplies.  More  data  is  needed 
for  developing  larger  supplies  in  the  basement 
rocks.  The  sedimentary  basins  contain  enormous 
volumes  of  water  in  storage.  However,  exploration 
is  needed  to  allow  effective  borehole  siting.  Since 
some  of  this  resource  is  fossil  water,  the  extent  of 
groundwater  mining  must  be  determined.  Volcanic 
terrains  have  extremely  variable  aquifer  occur- 
rence, potential,  and  chemical  quality.  Exploration 
costs  are  expected  to  be  higher  than  in  the  other 
hydrogeological  regions.  Practical  issues  to  be  con- 
sidered in  groundwater  development  are  engineer- 
ing aspects,  protection  from  pollution,  and  artificial 
recharge.  A  national  archives  for  borehole  drilling 
records  can  serve  as  a  reference  for  exploration 
and  ultimately  reduce  costs. 
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GROUNDWATER  RESOURCES  IN  TROPICAL 
AFRICAN  REGOLITHS, 

Ife  Univ.  (Nigeria).  Dept.  of  Geography. 

E.  O.  Omorinbola. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No.  144,  1984.  p  15- 

23,  2  fig,  2  tab,  20  ref. 

Descriptors:  *Groundwater  potential,  *Water  re- 
sources development,  *Water  management,  'Ex- 
ploration, *Geohydrology,  *Wells,  'Aquifers, 
Groundwater  hydrology,  Hydrology,  Nigeria, 
Boreholes,  Drilling,  Regoliths,  Tropical  regions. 

A  direct  method  for  quantitative  groundwater 
evaluation  in  the  tropical  African  regoliths  is  sug- 
gested. It  requires  reliable  information  on  the  fol- 
lowing hydrogeological  parameters:  the  spatial 
pattern  or  mode  of  occurrence  of  the  zone  of 
saturation,  the  mean  thickness  of  the  zone  of  satu- 
ration, the  porosity  and  specific  yield  of  the  satu- 
rated material,  and  the  size  or  areal  extent  of  the 
area  under  investigation.  The  method  is  illustrated 
in  applications  to  three  areas  in  Nigeria.  Calcula- 
tions show  that  in  these  areas  (Middle  Osun 
Valley,  Upper  Oba  Basin,  and  Uorin  southeast)  50- 
60%  of  the  total  groundwater  is  available  for  use, 
providing  a  perennial,  high  yield  supply.  Advan- 
tages of  the  direct  method  over  indirect  methods 
are  as  follows:  (1)  it  uses  data  on  essential  hydro- 
geological  parameters  of  the  regoliths  and  offers 
opportunity  of  explaining  the  nature  of  groundwat- 
er storage  in  a  given  regolith,  (2)  groundwater 
resources  in  deep  basins  of  decomposition  can  be 
readily  included  in  the  quantity  of  total  and  drain- 
able  groundwater  storage,  (3)  the  data  required  by 
the  method  can  be  statistically  analyzed  to  provide 
further  information,  (4)  the  method  can  be  applied 
at  any  time  of  the  year  and  is  not  restricted  to 
drainage  basins,  (5)  information  derived  from  the 
method  can  contribute  to  high  success  rates  for 
wells,  and  (6)  it  helps  to  prevent  overabstraction. 
W86-03564 


CHARACTER  OF  FRACTURED  ROCK 
AQUIFERS  IN  EASTERN  BOTSWANA, 

British  Geological  Survey,  Wallingford  (England) 
D.  K.  Buckley,  and  P.  Zeil. 

IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984  IAHS  Publication  No.  144,  1984.  p  25- 
36,  8  fig,  5  ref. 

Descriptors:  'Groundwater  potential,  'Water  re- 
sources development,  'Exploration,  'Water 
supply,  'Geohydrology,  'Wells,  'Aquifers, 
Groundwater  hydrology,  Hydrology,  Botswana, 
Boreholes,  Drilling,  Geologic  fractures,  Channel 
aquifers. 

Hydrogeological  studies  for  village  water  supply 
•rom  basement  rocks  in  eastern  Botswana  show 
that  groundwater  occurrence  is  restricted  to  linear 
structural  features  associated  with  faulting  and  in- 
trusion. The  fractured  aquifer  which  develops  in 


this  situation  is  characteristicaly  channel-shaped  of 
large  length  and  narrow  width  and  is  best  regarded 
as  a  vertical  feature  rather  than  a  horizontal  one. 
The  most  promising  location  for  borehole  sites  has 
proved  to  be  at  the  major  intersections  of  the 
separate  channels.  Standard  exploration  techniques 
can  be  used  to  identify  these  channel  aquifers  and  a 
combination  of  magnetometer  and  resistivity  meth- 
ods proved  useful  to  locate  successful  sites.  Par- 
ticular challenges  faced  by  the  hydrogeologist 
working  with  these  aquifers  lie  in  locating  suitable 
structures,  estimating  possible  recharge  and  analyz- 
ing the  aquifer  response  to  pumping.  (Author) 
W86-03565 


ESTIMATING  GROUNDWATER  RECHARGE 
BASED  ON  INFILTRATION  CHARACTERIS- 
TICS OF  LAYERED  SOIL, 

National  Sugar  Research  Station,  Kisumu  (Kenya). 
J.  Singh,  W.  W.  Wapakala,  and  P.  K.  Chebosi. 
IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No.  144,  1984.  p  37- 
45,  5  fig,  3  tab,  12  ref. 

Descriptors:  'Groundwater  recharge,  'Recharge, 
'Infiltration,  'Rainfall,  Kenya,  Excess  rainfall, 
Evaporation,  Soil  water,  Soil  horizons. 

The  infiltration  characteristics  of  three  soil  hori- 
zons at  the  National  Sugar  Research  Station, 
Kenya,  were  measured  by  use  of  concentric  1.5-m 
and  2.4-m  squares  constructed  of  galvanized  iron 
sheets,  placed  at  depths  of  30  cm.  The  constants  of 
the  Horton,  Philip  and  Kostiakov  equations  were 
determined  by  the  method  of  least  squares.  The 
rainfall  and  pan  evaporation  data  were  analyzed  to 
determine  periods  of  excess  rainfall,  and  the  rela- 
tion between  rainfall  intensity  and  duration.  Soil 
moisture  data  indicated  the  depth  of  water  needed 
to  fill  the  void  spaces  and  initiate  groundwater 
recharge.  The  groundwater  recharge  was  estimat- 
ed by  application  of  Horton's  equation  for  periods 
when  rainstorms  exceeding  10  mm  fell  on  two  or 
more  consecutive  days  during  April-June;  in  1983 
it  was  estimated  to  be  about  55  mm.  (Author) 
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SOME  CRITICAL  ISSUES  WITH  MONITOR- 
ING CRYSTALLINE  ROCK  AQUIFERS  FOR 
GROUNDWATER  MANAGEMENT  IN  RURAL 
AREAS, 

Prakla-Seismos  Geomechanik,  Accra  (Ghana). 
R.  R.  Bannerman,  and  N.  B.  Ayibotele. 
IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No.  144,  1984.  p  47- 
56,  3  fig,  4  ref. 

Descriptors:  'Groundwater  management,  'Net- 
work design,  'Water  management,  'Exploration, 
'Geohydrology,  'Wells,  'Aquifers,  'Monitoring, 
Groundwater  hydrology,  Hydrology,  Ghana,  Bor- 
eholes, Drilling,  Rural  areas,  Pumping. 

A  groundwater  monitoring  network  was  estab- 
lished in  Ghana,  using  a  sample  of  production 
boreholes  instead  of  the  usual  observation  wells, 
drilled  at  extra  cost.  Fifty-three  boreholes  were 
selected  to  form  the  network,  about  2%  of  the 
number  of  production  boreholes.  Aquifers  in  this 
region  have  low  transmissivities  and  low  storativi- 
ties.  Being  heterogeneous,  the  aquifers  have  vari- 
able hydraulic  characteristics  over  short  distances 
and  little  interbasin  exchange.  It  was  shown  that 
the  groundwater  regime  in  this  crystalline  rock 
region  was  largely  under  the  influence  of  the  rain- 
fall regime.  Although  about  2500  wells  were  in- 
stalled, most  fitted  with  hand  pumps,  they  had  no 
apparent  adverse  effect  on  groundwater  levels. 
This  was  a  result  of  the  small  withdrawals. 
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CHARACTERISTICS  OF  THE  WEATHERED 
BASEMENT  AQUIFER  IN  MALAWI  IN  RELA- 
TION TO  RURAL  WATER  SUPPLIES, 

British  Geological  Survey,  Wallingford  (England). 
P.  J.  Chilton,  and  A.  K.  Smith-Carington. 
IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 


Groundwater — Group  2F 

July  1984.  IAHS  Publication  No.  144,  1984.  p  57- 
72,  5  fig,  4  tab,  9  ref. 

Descriptors:  'Groundwater,  'Water  quality,  'Ex- 
ploration, 'Geohydrology,  'Wells,  'Aquifers, 
'Water  supply,  Groundwater  hydrology,  Hydrolo- 
gy, Malawi,  Boreholes,  Drilling,  Recharge, 
Groundwater  recharge,  Rural  areas. 

Prolonged  weathering  of  crystalline  Basement 
Complex  rocks  in  Central  Africa  has  produced  a 
layer  of  unconsolidated  material  which  forms  an 
extensive  but  relatively  thin  aquifer  of  low  perme- 
ability. This  is  an  important  source  of  rural  water 
supplies  in  Malawi.  Potential  yields  are  low,  but 
the  0.25-0.5  liter  per  second  required  for  hand 
pumps  can  be  widely  obtained  where  the  saturated 
thickness  is  more  than  10  m.  Although  the  aquifer 
is  fairly  extensive,  on  a  local  scale,  differences  in 
bedrock  mineralogy  and  structure  produce  signifi- 
cant variations  in  its  physical  and  chemical  charac- 
teristics. The  distribution  of  permeability  within 
the  aquifer  and  its  relationship  to  the  fluctuating 
water  table  are  important  in  determining  the 
drought  reliability  of  the  aquifer.  Occurrences  of 
poor  quality  groundwater  affect  the  acceptability 
of  the  water  supplies  and  the  costs  of  rural  water 
supply  projects.  There  are  difficulties  in  estimating 
recharge  to  the  weathered  basement  aquifer,  but 
even  at  complete  water  supply  coverage  for  the 
rural  population  the  abstraction  is  only  a  small 
proportion  of  the  annual  recharge.  (Author) 
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ELECTRIC  LOGS  FOR  GROUNDWATER  EX- 
PLORATION IN  THE  NIGER  DELTA. 

Ilorin  Univ.  (Nigeria).  Dept.  of  Geology. 

A.  U.  Oteri. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No.  144,  1984.  p  87- 

94,  5  fig,  ltab,  13  ref. 

Descriptors:  'Groundwater  potential,  'Explora- 
tion, 'Electrical  studies,  'Water  supply,  'Water 
quality,  'Geohydrology,  'Wells,  'Aquifers,  'Bore- 
holes, Niger  Delta,  Brackish  water,  Saline  water, 
Confined  aquifers,  Deep  aquifers,  Shallow  aquifers, 
Geophysics,  Oil  wells. 

The  riverine  ara  of  the  Niger  Delta,  Nigeria's 
major  oil  producing  area,  is  a  broad  belt  of  saline/ 
brackish  mangrove  swamps  riddled  by  meandering 
tidal  creeks.  Provision  of  potable  water  in  this  area 
has  been  a  major  problem,  despite  the  heavy 
annual  rainfall  of  over  3000  mm.  The  development 
of  groundwater  resources  is  the  only  alternative  to 
the  present  inadequate  system,  which  relies  on 
collected  rainwater.  Fresh  water  in  the  area  occurs 
in  shallow  unconfined  aquifers  in  beach  ridges  and 
tidal  point  bars  along  creeks  and/or  in  deep  con- 
fined aquifers.  Most  boreholes  drilled  to  date  have 
encountered  brackish  water  due  to  inadequate  hy- 
drogeological feasibility  studies.  A  study  of  elec- 
tric logs  from  oil  wells  is  shown  to  be  a  feasible 
exploration  tool  for  deep  aquifers.  This  is  supple- 
mented by  geoelectrical  surveys  for  shallow 
aquifers  in  the  areas  not  logged  by  oil  companies. 
(Author) 
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WATER  RESOURCES  ASSESSMENT  STUDY 
IN  KIAMBU  DISTRICT,  KENYA, 

Dienst  Grondwaterverkenning  TNO,  Delft  (Neth- 
erlands). 

J.  P.  Heederik,  N.  Gathuru,  F.  I.  Majanga,  and  P. 
G  Van  Dongen. 

IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No.  144,  1984.  p  95- 
110,  10  fig,  5  tab,  5  ref. 

Descriptors:  'Groundwater,  'Geohydrology, 
'Groundwater  potential,  Model  studies,  Kenya, 
Hydrologic  budget,  Boreholes. 

Groundwater  resources  were  investigated  in  a  300- 
sq  mile  area  west  of  Nairobi,  Kenya.  The  present 
public  water  supply  consists  of  8  boreholes  and  a 
piped  gravity  system.  In  addition,  there  are  pri- 
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vately  owned  boreholes.  The  district  is  an  almost 
closed  basin  with  internal  drainage.  Volcanic  for- 
mations form  nearly  the  whole  area.  The  volcanic 
rocks  do  not  transmit  water.  The  weathered  fault 
and  fractured  zones  are  the  main  water  transmit- 
ters. Sedimentary  horizons  between  impervious 
layers  provide  cross  connections.  Four  groundwat- 
er zones  exist:  eastern  boundary  (many  perennial 
springs  feeding  small  streams);  highlands  (high 
transmissivity,  along  faults,  groundwater  at  depths 
of  50-100  m);  western  grazing  area  (very  low  trans- 
missivity, groundwater  at  depths  of  150-200  m); 
and  Rift  Valley  floor  (groundwater  at  depths  ex- 
ceeding 320  m).  Groundwater  recharge  (100  mm 
for  the  eastern  part  and  60  mm  for  the  western 
part)  was  estimated  from  a  surface  water  balance 
based  on  simplified  assumptions  for  the  actual  eva- 
potranspiration.  A  steady-state  numerical-differ- 
ence flownet  analysis  was  used  to  calculate  the 
groundwater  balance. 
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ISOTOPE  STUDIES  AS  A  FINAL  STAGE  IN 
GROUNDWATER  INVESTIGATIONS  ON  THE 
AFRICAN  SHIELD, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

W.  Geirnaert,  M.  Groen,  J.  Van  Der  Sommen,  and 

A.  Leusink. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No.  144,  1984.  p  141- 

153,  8  fig,  1  tab,  3ref. 

Descriptors:  *Groundwater,  *Geohydrology,  'Iso- 
tope studies,  'Recharge,  'Exploration,  Ground- 
water recharge,  Upper  Volta,  Radioisotopes, 
Carbon  radioisotopes,  Deuterium,  Tritium, 
Oxygen  isotopes,  Natural  recharge,  Groundwater 
dating,  Dating. 

Isotopes  were  used  to  study  geohydrology  in 
Upper  Volta,  where  limited  observation  wells  are 
available.  In  general,  little  evaporation  occurs 
prior  to  infiltration.  Recharge  takes  place  only 
during  heavy  showers.  In  areas  with  a  thick  weath- 
ered zone  no  recent  recharge  was  observed. 
Carbon- 14  determination  in  these  wells  gave  a 
water  age  of  2000-3000  years.  However,  such  de- 
terminations are  not  as  dependable  where  calcium 
carbonate  solution  and  silicate  weathering  are 
common.  Application  of  the  isotope  methods  to 
specific  cases  showed  that  at  Bousse,  groundwater 
extraction  is  essentially  a  mining  operation.  At 
Djibo,  located  near  a  lake,  direct  recharge  occurs 
close  to  the  lake  and  diminishes  further  from  the 
lake. 
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ISOTOPES  IN  GROUNDWATER  HYDROLO- 
GY, 

BKH  Consulting  Engineers,  The  Hague  (Nether- 
lands). 

J.  L.  Terwey. 

IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No.  144,  1984.  p  155- 
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Descriptors:  'Groundwater,  'Hydrology,  'Geohy- 
drology, 'Isotope  studies,  Groundwater  dating, 
Dating,  Oxygen  isotopes,  Carbon  radioisotopes, 
Aquifers,  Deuterium,  Tritium,  Recharge,  Ground- 
water recharge. 

Stable  and  radioactive  isotopes  were  used  to  study 
groundwater  hydrology  in  the  Sudan.  A  ground- 
water sample  from  a  well  near  the  White  Nile  and 
from  the  river  itself  had  a  similar  isotopic  composi- 
tion, indicating  recent  recharge.  Another  sample 
taken  at  a  considerable  distance  from  the  Blue  Nile 
had  very  low  isotopic  values,  indicating  a  ground- 
water age  of  15,000  years. 
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Descriptors:  'Groundwater,  'Geohydrology,  'Iso- 
tope studies,  'Groundwater  recharge,  'Recharge, 
'Mine  water,  Infiltration,  Fate  of  pollutants,  Water 
pollution  sources,  Africa,  Carbon  radioisotoeps, 
Oxygen  isotopes,  Serowe,  Botswana,  Dewatering, 
Kalahari. 

Increasing  use  of  isotope  hydrological  studies  in 
southern  Africa  is  a  result  of  growing  expertise.  At 
Serowe,  the  largest  traditional  village  in  Botswana, 
isotope  studies  revealed  that  recharge  was  more 
general  and  more  recent  than  previously  assumed. 
Tritium  analyses  at  a  few  boreholes  showed  that 
the  water  in  certain  areas  was  under  immediate 
threat  of  bacterial  and  chemical  pollution.  Iron 
mines  at  Sishen  were  flooded  during  exceptionally 
heavy  rains,  necessitating  increased  dewatering  ac- 
tivity. A  major  dyke  divides  the  mine  into  north- 
ern and  southern  sections.  Isotope  studies  showed 
that  water  from  the  north  mine  was  several  thou- 
sand years  old;  that  in  the  south  mine  was  derived 
from  the  recent  floods.  Seepage  water  from  a 
diamond  mine,  being  used  for  a  domestic  supply, 
suddenly  showed  pH  levels  of  9-10.  Although 
sodium  hexametaphosphate  descaling  agent  was 
first  blamed  forthe  pH  rise,  isotope  studies  showed 
that  the  high  pH  was  actually  the  result  of  contact 
with  freshly  fractured  kimberlite.  Isotopes  were 
also  used  to  investigate  the  hydrology  of  the  Kala- 
hari, particularly  the  association  of  groundwater 
with  surface  water  and  the  implications  of  local 
recharge. 
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Descriptors:  'Groundwater  management, 

'Groundwater  availability,  'Geohydrology,  Water 
management,  'Model  studies,  IGROSS  model, 
Computer  programs,  Mathematical  models,  Libya, 
Finite  element  method. 

IGROSS  (International  Groundwater  Systems 
Simulation)  is  an  industrial  system  of  digital  pro- 
grams specially  designed  for  multi-aquifer  ground- 
water systems  simulation,  and  is  based  on  the 
quasi-three-dimensional  finite  element  approach. 
The  system  of  computer  programs  is  modular,  and 
the  different  programs  are  linked  by  means  of 
auxiliary  data  files.  The  model  of  the  western 
Libya  regional  groundwater  system  is  presented  as 
a  relevant  application  of  IGROSS.  The  aquifer 
system  concerned  extends  over  800,000  sq  km  and 
is  composed  of  four  aquifers  hydraulically  inter- 
connected both  along  aquifer  branchings  and 
through  interbedded  aquitards.  The  model  has 
been  calibrated  in  a  steady  and  an  unsteady  state; 
subsequently  10  simulations  have  been  run  until  the 
year  2030.  (Author) 
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ROLE  OF  MODELING  IN  THE  DEVELOP- 
MENT OF  AFRICAN  GROUNDWATER  RE- 
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W.  I.  M.  Elderhorst. 
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Numerical  modeling  can  find  widespread  applica- 
tion in  Africa.  For  most  projects  in  rural  areas,  it  is 
sufficient  to  use  a  two-dimensional,  single  aquifer 
model  without  considering  unsaturated  zone  inter- 
action and  groundwater  density  difference.  First 


attempts  to  model  a  given  area  should  use  no  more 
than  50  elements  in  the  network.  Square  and  rec- 
tangular elements  are  easiest  to  handle,  but  triangu- 
lar and  polygonal  elements  often  are  more  suitable 
for  a  network  of  wells.  Groundwater  modeling 
should  be  an  integral  part  of  the  entire  water 
resources  development  project. 
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Kiel  Univ.  (Germany,  F.R.). 
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Descriptors:  Spatial  distribution,  Temporal  distri 
bution,  'Geohydrology,  'Aeration  zone,  'Ground 
water  basins,  'Groundwater  recharge,  'Hydrolog 
ic  cycle,  'Geochemistry,  Groundwater,  Wate 
quality,  Infiltration,  Silicates,  Australia,  Weather 
ing,  Cation  exchange,  Water  chemistry. 

Spatial  and  temporal  variations  in  the  hydrogeo 
chemical  characteristics  of  groundwater  are  of  in 
terest  both  in  terms  of  the  evolution  of  wate 
quality  and  because  they  are  indicative  of  a  rang 
of  processes  that  occur  in  the  hydrologic  cycle 
These  interacting  processes  include  the  hydrogec 
chemical  evolution  during  infiltration  of  rainfa 
through  the  unsaturated  zone,  solute  concentratio 
by  evapotranspiration  and  eventual  recharge  t 
groundwater.  In  the  saturated  zone  hydrogeoch* 
mical  variability  may  be  attenuated  or  persist,  d< 
pending  on  the  flow  characteristics  and  geochem 
cal  processes  that  occur  in  the  saturated  mediun 
A  case  study  involving  three  experimental  basins  i 
the  southwest  of  Western  Australia  is  used  in  a 
attempt  to  identify  the  principal  hydrogeochemia 
and  hydrologic  processes  which  interact  t 
produce  spatial  variability  in  groundwater  ioni 
composition  on  a  basin  scale.  It  is  found  thi 
temporal  variability  in  hydrogeochemistry  of  ui 
pumped  bores  is  minor  over  a  period  of  ten  year 
The  principal  hydrogeochemical  processes  leadin 
to  spatial  variability  in  groundwater  were  found  I 
be  cation  exchange  and  chemical  weathering  ( 
primary  silicates  in  the  unsaturated  zone.  It  wi 
also  necessary  to  consider  both  the  gaseous  atmo 
phere  and  mineralogy  of  the  unsaturated  zone,  tl 
water  flux  through  the  unsaturated  zone  and  tl 
rate  of  recharge  to  groundwater.  Interpretatioi 
were  assisted  by  a  similar  and  relatively  unifor 
mineralogy  in  the  basins  studied.  (Author) 
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terns:  Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  55-70,  6  fig,  2  tab,  28  ref. 

Descriptors:  'Oxidation-reduction  potential, 
•Oxygen  depletion,  "Oxygen  transfer,  ♦Ground- 
water, 'Aquifers,  *Aerobic  conditions,  'Anaerobic 
conditions,  'Rocks,  Oxygen,  Nitrates,  Denitrifica- 
tion,  Methane,  Hydrogen,  Oxidation,  Limestone, 
Sandstones,  Sulfides,  Sulfates. 

The  transition  from  aerobic  to  anaerobic  condi- 
tions in  water  and  rock  has  been  followed  in  three 
major  British  aquifers  -  the  Chalk,  Lincolnshire 
Limestone  and  Sherwood  Sandstone.  Oxygen  is 
maintained  at  levels  of  6-10  mg/1  in  the  aerobic 
aquifer  sections  but  is  removed  abruptly  at  redox 
boundaries  (redox  potential  +250  to  +  100  mV);  in 
the  sandstones,  oxygen  persists  for  many  thousands 
of  years.  Nitrate  is  also  stable  in  the  presence  of 
oxygen,  but  rapid  denitrification  occurs  at  the 
redox  boundary.  In  the  reducing  section  a  zone 
(+100  to  0  mV)  appears  to  be  controlled  by 
Fe(2  +  ).  Sulfide,  together  with  Fe(2  +  ),  probably 
affects  the  redox  potential  below  0  mV  although  it 
is  never  a  major  component  and  S04(2-)  dissolu- 
tion is  quantitatively  more  important.  Methane  and 
hydrogen  influence  the  redox  potential  below  -200 
mV.  The  sequences  observed  are  in  line  with  theo- 
retical predictions  and  measured  redox  potential, 
even  as  a  mixed  potential,  can  be  useful  in  monitor- 
ing redox  changes  in  aquifers.  (Author) 
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Descriptors:  'Radioactive  tracers,  'Aquifers, 
'Groundwater  dating,  'Cation  exchange,  'Piezo- 
neters,  'Minerals,  'Halogens,  Water  quality,  Sul- 
:ates,  Nitrates,  Metals,  Heavy  metals,  Geohydro- 
ogy,  Aeration  zone,  Phosphates,  Geochemistry. 

ITie  quality  evolution  of  fresh  groundwater  young- 
:r  than  30  yr  is  presented  as  observed  in  a  piezome- 
er  nest  equipped  with  miniscreens.  Age  was  deter- 
nined  using  H3,  018,  and  CI.  The  aquifer  is  com- 
wsed  of  sands  on  top  of  reducing,  finer-grained 
jeposits.  CI,  S04,  N03,  F,  Na,  K,  Mg  and  possibly 
^u  and  Zn  are  almost  exclusively  derived  from 
high)  atmospherical  inputs.  Adsorption  of  S02, 
>JOx  and  HF  contributes  also  to  this  input.  Atmos- 
iherically  deposited  Pb  and  V  are  almost  com- 
pletely retained  in  the  unsaturated  zone,  Zn  and 
Id  to  a  lower  degree.  Cu  and  F  are  partially 
mmobilized  within  2  m  below  the  water  table, 
dissolution  of  shell  fragments  is  important.  Redox 
eactions  involve  02,  N03,  S04,  HC03,  Fe,  Mn 
"04,  NH4,  U  and  possibly  Zn  and  V.  Biogenic 
■pal  is  dissolved  slowly  in  the  fine-grained  depos- 
s.  Cation  exchange  processes  involve  Na  and  Ca 
lainly,  throughout  the  profile.  Strong  seasonal  Cl- 
luctuations  are  discernable  to  a  depth  of  3  m 
elow  the  water  table.  Fluctuations  in  Na,  K  and 
lg,  which  in  bulk  precipitation  are  strongly  corre- 
Ued  with  CI,  are  dampened  considerably  due  to 
ation  exchange  for  Ca.  (Author) 
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ROUNDWATER  DISCHARGE  AREAS, 
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'escriptors:  'Geochemistry,  'Geohydrology, 
>urface-groundwater  relations,  'Evapotranspira- 
3n,  'Carbon  dioxide,  'Groundwater,  'Chemical 
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movement,  Chemical  reactions,  Calcite,  Calcium, 
Calcium  carbonate,  Root  zone,  Minerals,  Organic 
matter,  Nutrients,  Hardpan  soils. 

A  groundwater  discharge  area  is  a  site  where 
groundwater  enters  the  root  zone  from  below. 
These  sites  are  usually  found  along  natural  drain- 
age channels.  The  flow  pattern,  and  consequently, 
the  mineralization  of  the  discharging  groundwater 
is,  for  the  most  part,  a  function  of  the  geometry  of 
the  geometry  of  the  drainage  area.  Processes  due 
to  changing  partial  pressures  of  oxygen  gas  in 
groundwater  are  the  release  of  ferrous  Fe  into  soils 
and  the  formation  of  Fe  hardpans.  Processes  due  to 
changing  partial  pressures  of  C02  in  groundwater 
are  precipitation  of  CaC03  and  a  decrease  in  the 
saturation  with  respect  to  calcite.  A  major  factor 
influencing  the  chemical  composition  of  dis- 
charged groundwater  is  evapotranspiration  which 
increases  the  concentration  of  dissolved  compo- 
nents, generally  favors  the  accumulation  of  soil 
organic  matter,  and  leads  to  the  precipitation  of 
calcite  and  formation  of  hardpans  under  sem-arid 
conditions.  Under  humid  conditions,  the  accumula- 
tion of  soil  organic  matter  in  groundwater  dis- 
charge areas  may  lead  to  peat  formation  and  soil 
rich  in  plant  nutrients.  In  arid  areas,  evapotranspir- 
ation of  discharged  groundwater  may  lead  to  a 
sequence  of  salts  precipitated  along  the  flow  pat- 
tern. 
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RESPIRATORY  GAS  CONTENT  (02  AND  C02) 
AND  IONIC  COMPOSITION  OF  RIVER 
WATER  IN  THE  PLAIN  OF  ALSACE  (EAST- 
ERN FRANCE), 

Centre  National  de  la  Recherche  Scientifique, 
Strasbourg  (France).  Lab.  de  Physiologie  Respira- 
toire. 
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Descriptors:  'Aquifers,  'Carbon  dioxide, 
'Oxygen,  'Dissolved  oxygen,  'Seasonal  variation, 
'Diurnal  distribution,  'Ions,  'Alluvial  plains, 
Water  table,  Sodium  chloride,  Trout,  Aeration, 
Groundwater,  Alluvial  rivers,  Springs. 

An  important  water  table  in  the  alluvial  plain  of 
the  River  Rhine  interacts  with  all  the  surface 
waters.  Measurements  were  taken  of  the  annual 
and  daily  variations  of  respiratory  gas  content  and 
ionic  composition  in  rivers  fed  by  this  water  table. 
Results  showed  that  the  hydrochemical  balance 
which  is  steady  at  the  springs  varies  as  a  function 
of  distance  from  the  emergences,  with  season  of 
the  year,  the  confluence  with  other  water  courses 
and  with  disturbance  of  the  water  table.  The  respi- 
ratory gas  content  is  affected  by  the  poorly  aerated 
groundwater  supply,  and  the  equilibration  with  air, 
the  climatic  conditions  and  the  effect  of  biota 
whose  relative  importance  increases  as  a  function 
of  distance  from  the  springs.  The  ionic  composi- 
tion, typical  of  water  coming  from  a  sandy,  argilla- 
ceous aquifer  under  calcareous  soil  is  influenced  by 
NaCl  waste  from  salt  mines,  which  appears  to  have 
reacted  in  the  aquifer  by  an  exchange  of  Na(  +  ) 
against  Ca(++),  followed  by  calcite  deposition. 
Trout  were  also  noted  in  the  poorly  aerated  waters 
that  were  low  in  dissolved  oxygen  but  were  other- 
wise of  good  quality.  The  presence  of  the  trout 
was  attributed  to  an  abundance  of  food  in  the  form 
of  freshwater  shrimp. 
W86-03763 


CHANGES  IN  GROUND-WATER  CHEMICAL 
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Groundwater — Group  2F 
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The  main  factors  and  processes  governing  ground- 
water chemical  composition  in  swampy  land  are 
exemplified  by  a  study  of  Byelorussian  Polessie 
areas.  Some  trends  in  the  change  of  the  chemical 
composition  of  groundwaters  under  the  influence 
of  reclamation  are  described.  It  is  shown  that  the 
oxidation-reduction  conditions  in  groundwaters  are 
changed  during  the  post-reclamation  period,  which 
results  in  an  alteration  of  migration  conditions  for 
elements  with  variable  valency  (Fe,  Mn,  S,  etc.). 
The  phenomenon  of  a  rapid  increase  in  Fe  concen- 
tration in  groundwaters  during  the  first  few  years 
after  reclamation  is  described.  Soluble  organic  sub- 
stances, Mn,  P  and  some  other  microelements  are 
intensively  removed  from  the  limits  of  the  drained 
zone.  This  results  in  an  impairment  of  surface- 
water  quality.  In  the  future,  the  reclamation  by 
drainage  will  arrest  peatforming  processes  and 
active  generation  of  soluble  organic  substances  in 
the  areas  concerned.  Reclamation  will  promote 
oxidation  conditions  in  groundwaters  and  decrease 
the  concentration  of  a  number  of  microelements 
(Author) 
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TEMPORAL  CHANGES  IN  GROUND  WATER 
QUALITY  IN  THE  PHREATIC  ZONE  UTTAR 
PRADESH  (INDIA)  AND  THEIR  IMPACT  ON 
SAMPLING  SCHEDULE, 
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Examination  of  the  chemical  data  obtained  by  re- 
peated analysis  of  dug  well  water  samples  from  the 
phreatic  zone  in  the  Ganga  alluvium  of  the  Ballia 
district  has  shown  that  preparation  of  water  quality 
maps  based  on  single  water  sample  analysis,  col- 
lected year  after  year  in  any  specific  month  is 
likely  to  lead  to  biased  results.  In  order  to  devise  a 
more  reasonable  sampling  schedule,  statistical 
methods  were  used  on  data  obtained  from  the  dug 
well  water  of  Shahpur  Bahmanauli.  Random  and 
more  frequent  sampling  was  recommended  to 
assess  the  groundwater  quality  and  determine  the 
magnitude  of  changes  in  the  concentrations  of  vari- 
ous water  quality  parameters.  To  achieve  reliable 
data,  a  minimum  of  2-4  samples/yr  distributed  ran- 
domly in  time  is  suggested.  Where  resources 
present  a  severe  constraint,  reliable  data  may  still 
be  obtained  by  reducing  the  number  of  sampling 
points. 
W86-03768 


EVALUATION  OF  THE  INTENSITY  OF  SOME 
RECENT  EXOGENIC  GEOLOGICAL  PROC- 
ESSES IN  THE  U.S.S.R.  BY  THE  HYDROGEO- 
CHEMICAL  BALANCES  METHOD, 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 

Inst. 

For  primary  bibliographic  entry  see  Field  2K. 
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Group  2F — Groundwater 

HYDROCHEMICAL  BUDGETING  IN  STUDIES 
OF  GROUND-WATER  RENEWABILITY  IN 
AREAS  OF  GLACIAL  FORMATION  SYSTEMS, 

Polish  Academy  of  Sciences,  Warsaw.  Geological 
Sciences  Inst. 
J.  Mitrega,  and  J.  Pachla. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  331-341,  4  fig,  1  tab,  8  ref. 

Descriptors:  'Geohydrology,  'Groundwater  re- 
charge, *Evapotranspiration,  'Hydrologic  models, 
•Infiltration,  "Groundwater  potential,  'Water 
chemistry,  'Surface-groundwater  relations,  •Triti- 
um, Geochemistry,  Models,  Groundwater  move- 
ment, Geophysics,  Geomorphology. 

Studies  of  the  renewability  of  the  potential  ground- 
water supply  of  the  Quaternary  system  show  that 
the  structure  of  the  system  may  be  viewed  as  a 
multicompartment  model  with  rapid  infiltration  as 
a  source  of  groundwater  recharge  and  evapotran- 
spiration  as  a  considerable  source  of  groundwater 
discharge.  Hydrogeochemical  studies  are  incorpo- 
rated to  support  or  reject  models  based  on  ground- 
water dynamics.  The  mechanism  of  groundwater 
recharge  and  the  climatological/geomorphological 
effect  determine  the  water  balance  of  the  basin  as 
reflected  in  the  composition  of  basic  ions.  The 
regional  importance  of  Lake  Hancza  was  down- 
graded, and  its  position  within  the  surface/ground- 
water  system  suggests  that  some  lakes  may  serve  as 
natural  gauging  stations  for  regional  analyses  for 
recharge  evaluation  and  corresponding  environ- 
mentally smoothed  tritium  concentrations.  Tritium 
identification  of  hydrogeological  structures  and 
base-flow  balance  suggests  that  the  shallow 
groundwater  system  contributes  almost  exclusively 
to  water  circulation  in  the  basins. 
W86-03783 


ACCUMULATION  AND  TRANSPORT  OF 
WATER  AND  SOLUTES  IN  THE  SATURATED 
AND  UNSATURATED  ZONES, 

Institute  for  Soil  Fertility,  Groningen  (Nether- 
lands). 

P.  A.  C.  Raats. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  343-357,  7  fig,   1  tab,   1   append,  27  ref. 

Descriptors:  'Runoff,  'Water  quality,  'Mathemati- 
cal models,  'Saturated  zone,  'Unsaturated  zone, 
'Solute  transport,  'Water  supply,  'Surface- 
groundwater  relations,  Soil  water,  Mathematical 
studies,  Temporal  distribution,  Subsoil  drainage, 
Flow  pattern. 

Some  aspects  of  the  linear,  time-invariant  theory, 
causal  systems  (LS)  of  solute  and  water  transport 
are  reviewed  and  some  of  the  simpler  implications 
of  nonlinearity  and  time-variance  are  described. 
The  physical-mathematical  model  is  based  on  equa- 
tions which  may  be  used  to  determine  the  pattern 
of  streamlines  and  the  velocity  field  for  any  geom- 
etry and  boundary  conditions.  In  general,  for  con- 
vective  transport  of  solutes  by  steady  flow  of 
water  in  the  saturated  zone,  the  travel  time  density 
distribution  can  be  evaluated  on  the  basis  of  the 
flow  pattern.  In  locations  with  homogeneous  sub- 
soils and  deep  water  tables  in  the  unsaturated  zone, 
a  surplus  of  precipitation  and/or  irrigation  above 
evaporative  demand  will  induce  a  vertical,  purely 
gravitational  flow  of  water.  Examples  of  the 
model's  application  to  studies  of  various  aspects  of 
water  quantity  and  quality  involving  different 
transfer  functions  are  given.  The  implifications  of 
nonlinearity  and  the  propagation  of  waves  and 
fronts  are  discussed. 
W86-03784 


SALINE  GROUNDWATER  DISCHARGES 
FROM  CRYSTALLINE  ROCKS  NEAR  THUN- 
DER BAY,  ONTARIO,  CANADA, 

Waterloo  Univ  (Ontario).  Dept.  of  Earth  Sciences. 
S.  K.  Frape,  P.  Fritz,  and  A.  J.  Blackmer. 
IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember   1984.   IAHS-AISH   Publication   No    150, 


1984.  p  369-379,  7  fig,  2  tab,  9  ref. 

Descriptors:  'Groundwater,  'Salinity,  'Geochem- 
istry, 'Geohydrology,  'Saline  water,  'Salts,  'Geo- 
physics, Calcium,  Chlorine,  Sodium,  Piezometers, 
Seismology. 

Bedrock  groundwater  discharges  have  been  identi- 
fied in  Northern  Ontario  in  an  area  encompassing 
Lake  Nipigon,  Sibley  Peninsula,  and  St.  Ignace 
Island.  Detailed  studies  including  piezometric  and 
seismographic  tests  and  a  geophysical  survey  and 
soil  profile  logging  were  carried  out  at  a  Lake 
Nipigon  site  where  saline  seeps  discharge  Na-Ca- 
Cl  water  containing  at  least  9000  mg/liter  total 
dissolved  solids  from  granitic  rocks.  The  discharge 
points  are  overlain  by  glacio-lacustrine  sediments. 
The  discharges  are  <  10  liters/day  and  mixing  with 
local  freshwater  occurs  within  the  unconsolidated 
sediments.  The  dispersion  of  the  saline  water  in  the 
deposits  leads  to  the  formation  of  moose  licks 
which  are  characterized  by  the  presence  of  soupy 
Na-rich  clay  sediments.  Chemical  and  isotope  anal- 
yses suggest  a  bedrock  origin  for  the  salt. 
W86-03786 


SURFACE  AND  GROUNDWATER  MIXING 
AND  IDENTIFICATION  OF  LOCAL  RE- 
CHARGE-DISCHARGE  ZONES  FROM  SEA- 
SONAL FLUCTUATIONS  OF  OXYGEN-18  IN 
GROUNDWATER  IN  FISSURED  ROCK, 
Uppsala  Univ.  (Sweden). 
R.  K.  Saxena. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  419-428,  9  fig,  1  tab,  4  ref. 

Descriptors:  'Groundwater  recharge,  'Seasonal 
variation,  'Oxygen  isotopes,  'Surface-groundwat- 
er  relations,  'Geologic  fractures,  'Fissure  water, 
'Isotopic  tracers,  'Mixing,  Groundwater  move- 
ment, Surface  water,  Groundwater,  Rocks,  Radio- 
active tracers,  Tracers,  Boreholes. 

Seasonal  variations  of  Oxygen  18  (0 18)  in  ground- 
water in  relation  to  018  variations  in  precipitation 
have  been  studied  in  a  fissured  hardrock  area  over 
a  period  of  2  yr.  018  content  of  groundwater  has 
been  determined  at  chosen  depths  in  several  bore- 
holes penetrating  to  100  m  depth  in  the  bedrock.  It 
has  been  observed  that  the  018  content  of  the 
groundwater  exhibited  seasonal  oscillations,  i.e. 
low  delta  values  just  after  the  snowmelt  and  high 
delta  values  in  November-December  every  year. 
The  fluctuations  in  018  were  maximum  at  shallow 
depths  but  decreased  with  increasing  depth,  with- 
out any  phase-lag.  It  seems  that  surface  water 
inputs  percolate  quickly  through  the  fissures  and 
mix  with  the  groundwater.  From  the  isotopic 
depth  profiles  of  the  boreholes,  it  has  been  possible 
to  identify  local  recharge  and  discharge  zones. 
Electrical  conductivity  measurements  of  the 
groundwater  also  corroborate  the  results  obtained 
by  018-tracing.  Temperature  profiles  of  the  bore- 
holes indicate  that  longitudinal  convective  mixing 
within  the  boreholes  is  negligible.  The  method  for 
routine  sampling  of  groundwater  employing  a 
water  sampler  has  been  verified  by  electrical  and 
pressure  pumping  from  isolated  borehole-sections 
using  packers.  It  is  concluded  that  018  is  a  useful 
environmental  tracer  of  water  for  studying  surface 
and  groundwater  interactions  in  fissured  rocks. 
(Author) 
W86-03790 
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AERATION/CIRCULATION    FOR    CONTROL 
OF  ALGAL  PRODUCTION, 

Tetra  Tech,  Inc.,  Bellevue,  WA. 
R.  A.  Pastorok,  T.  C.  Ginna,  and  M.  W.  Lorenzen. 
IN:  Proceedings  of  Workshop  on  Algal  Manage- 
ment and  Control,  March  9-12,  1980,  Pacific 
Grove,  CA.  Technical  Report  E-81-7,  May  1981. 
Final  Report.  Army  Engineer  Waterways  Experi- 
ment Station,  Vicksburg,  MS.  p  57-97,  3  fig,  3  tab, 
149  ref. 

Descriptors:  'Aeration,  'Water  circulation,  'Lake 
restoration,  'Algal  control,  'Water  quality  man- 


agement, Oxidation,  Destratification,  Fish  manage- 
ment, Nutrients,  Eutrophication,  Trophic  level, 
Macroinvertebrates,  Fisheries,  Nuisance  algae, 
Algae. 

Artificial  circulation  or  aeration  is  often  used  to 
manage  problems  caused  by  eutrophication  in 
lakes.  Air  release  devices  must  not  be  placed  too 
far  above  the  lake  bottom  or  too  close  to  the  water 
surface.  If  the  aeration  device  is  undersized,  it  may 
provide  insufficient  oxygen.  Both  artificial  circula- 
tion and  hypolimnetic  aeration  can  provide  ade- 
quate aeration,  although  circulation  does  so  more 
rapidly.  Artificial  circulation  generally  reduces  the 
temperature  of  the  surface  water  and  lowers  evap- 
oration rates.  The  abundance  of  blue-green  algae 
decreases  as  vertical  profiles  are  disrupted.  The 
increases  of  mixed  depth  and  suspended  silt  will 
probably  induce  light  limitation  of  peak  algal  bio- 
mass.  Aeration/circulation  may  produce  changes 
in  benthic  organisms  without  corresponding  shifts 
in  planktonic  biomass  and  production.  Aeration/ 
circulation  prevents  winter  and  summer  fish  kills 
by  alleviating  anoxic  conditions.  It  creates  habitats 
for  cold  water  fishes  and  enhances  their  food 
supply.  Aside  from  raising  the  suspended  sill 
levels,  artificial  circulation  has  no  known  adverse 
impacts  on  water  quality.  Macrophyte  population! 
may  increase  if  aeration  improves  water  transpar- 
ency. Aeration/circulation  may  raise  N  gas  con- 
centrations to  levels  capable  of  inducing  gas  bubbl* 
disease  in  fish.  A  surface  pump  and  a  bottom 
aerator  should  be  used  in  very  deep  lakes.  Long- 
term  responses  of  lake  systems  to  treatment  shoulc 
be  examined.  (Geiger-PTT) 
W86-03487 


ESTIMATING  GROUNDWATER  RECHARGI 
BASED  ON  INFILTRATION  CHARACTERS 
TICS  OF  LAYERED  SOIL, 

National  Sugar  Research  Station,  Kisumu  (Kenya) 
For  primary  bibliographic  entry  see  Field  2F. 
W86-03566 


COMPARISON  OF  SOIL  MOISTURE  CHAR 
ACTERISTICS  PREDICTED  BY  THE  ARYA 
PARIS  MODEL  WITH  LABORATORY-MEAS 
URED  DATA, 

Lockheed  Engineering  and  Management  Service 
Co.,  Inc.,  Houston,  TX. 

L.  M.  Arya,  J.  C.  Richter,  and  S.  A.  Davidson. 
Available  from  the  National  Technical  Informatioi 
Service,    Springfield,    VA    22161    as    N82-32792 
Price  codes:  A 17  in  paper  copy,  A01  in  microfiche 
SM-L2-04247,  JSC-17820,  March   1982.  393  p, 
fig,  4  tab,  2  ref,  2  append. 

Descriptors:  'Model  studies,  'Soil  water,  Soil  hor 
zons,  'Computer  models,  'Computer  program! 
•Fortran,  'Pore  pressure,  'Soil  compactioi 
Models,  Prediction,  Comparison  studies,  So 
types,  New  Jersey,  Particle  size,  Soil  density,  So; 
porosity. 

Soil  moisture  characteristics  predicted  by  th 
Arya-Paris  model  were  compared  with  the  labon 
tory-measured  data  for  181  New  Jersey  soil  hor 
zons.  The  Arya-Paris  model  predicts  moistui 
characteristics  of  a  soil  from  its  particle-size  distr 
bution  and  bulk  density  in  the  natural  state  < 
packing.  The  prediction  is  essentially  a  translatio 
of  the  particle-size  distribution  curve  into  a  moi 
ture  characteristic  curve.  For  a  number  of  so 
horizons,  the  predicted  and  the  measured  moistui 
characteristic  curves  are  nearly  coincident.  For 
large  number  of  other  soil  horizons,  the  predict* 
and  measured  moisture  characteristic  curves  ai 
strikingly  similar  in  shape.  Since  the  model  pri 
diets  both  the  soil  water  pressure  and  the  sc 
water  content,  a  computed  data  pair  has  uncertaii 
ties  in  both  quantities.  The  measured  data,  howe< 
er,  consists  of  water  content  values  for  preset  so 
water  pressures  and  thereby  exhibits  uncertainty  i 
one  dimension  only.  An  example  of  the  comput 
tional  procedure  of  the  Arya-Paris  model  and 
Fortran  program  for  processing  large  data  sets  ai 
also  included. 
W86-03636 
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CARBON  DIOXIDE  IN  THE  SOIL  ATMOS- 
PHERE: SIMULATION  MODEL  PARAMETER 
ESTIMATION  FROM  FIELD  MEASURE- 
MENTS, 

Amsterdam  Univ.  (Netherlands).  Lab.  for  Physical 
Geography  and  Soil  Science. 
W.  Bouten,  F.  M.  de  Vre,  J.  M.  Verstraten,  and  J. 
J.  H.  Duysings. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  23-30,  2  fig,  3  tab,  22  ref. 

Descriptors:  *  Model  studies,  *Carbon  dioxide, 
•Mathematical  models,  'Temporal  distribution, 
•Numerical  analysis,  'Respiration,  'Soil  environ- 
ment, *Soil  gases,  Models,  Cycling  nutrients, 
Mathematical  studies,  Microorganisms,  Soil  water, 
Soil  temperature,  Computer  models,  Biochemistry, 
Root  zone. 

A  one-dimensional  numerical  simulation  model  in 
FORTRAN  was  made  to  study  the  vertical  distri- 
bution and  temporal  variation  of  partial  C02-pres- 
sure  in  the  soil  atmosphere.  These  pressures  are  a 
result  of  carbon  dioxide  production  by  microorga- 
nisms and  plant  roots  on  one  hand  and  diffusion 
into  the  air  on  the  other.  The  daily  input  data  are 
soil  water  contents  and  C02  production  rates.  The 
model  was  developed  as  a  part  of  a  research  pro- 
gram on  nutrient  cycling  in  a  forested  glacial  till 
(boulder  clay)  eco-system.  Attention  is  focussed  on 
the  decalcification  and  acidification  of  boulder 
clay.  In  the  present  research,  the  model  is  used  in 
its  reversed  form  to  determine  C02  production 
rates  throughout  the  water  unsaturated  soil  from 
fortnightly  field  measurements  of  soil  partial  C02- 
pressures.  The  topsoil  flux  serves  as  a  control. 
Tentative  results  of  6  months  of  measurement 
(June-December  1983)  show  distinct  fluctuations 
during  the  growing  season.  However,  to  quantify 
the  sensitivity  of  microbial  and  plant  root  produc- 
tion on  soil  temperature,  moisture  conditions  and 
additional  food  supply,  more  measurements  of 
C02-pressures,  soil  respiration  and  microbial  pro- 
duction are  first  needed.  (Author) 
W86-03755 


2H.  Lakes 


CHEMICAL  AND  PHYSICAL  PROPERTIES 
OF  CONNECTICUT  LAKES, 

Connecticut     Agricultural     Experiment     Station, 

New  Haven. 

C.  R.  Frink,  and  W.  A.  Norvell. 

Bulletin  817,  April  1984.  9  p,  8  fig,  3  tab,  42  ref,  4 

append. 

Descriptors:  'Connecticut,  'Lakes,  'Eutrophic 
lakes,  'Phosphorus,  *Chlorophyll-a,  'Algae,  Lake 
classification,  Lake  morphology,  Physical  proper- 
ties, Water  properties,  Water  analysis,  Density, 
Nutrients,  Aquatic  plants,  Aquatic  productivity, 
Limnology. 

A  total  of  70  Connecticut  lakes  were  studied 
during  1973-80,  probing  their  sediments,  sampling 
weeds  and  algae,  and  analyzing  their  waters  for 
plant  nutrients  and  other  chemicals.  This  report 
summarizes  these  analyses  and  interprets  the  re- 
sults in  terms  of  nutrient  status  and  the  consequent 
growth  of  weeds  and  algae.  Comparable  chemical 
analyses  of  35  lakes  are  available  for  1937-39, 
making  it  possible  to  examine  changes  that  may 
have  accompanied  changes  in  the  environment. 
Total  phosphorus  (P),  total  nitrogen  (N),  chloro- 
phyll-a and  secchi  depth  criteria  were  used  to 
assign  lakes  to  six  tropic  categories.  Lakes  similar 
in  nutrients,  chlorophyll-a  and  transparency  were 
clustered  according  to  six  characteristics:  spring  P, 
spring  N,  summer  P,  summer  N,  summer  chloro- 
phyll-a, and  summer  Secchi  depth.  The  data  show 
that  phosphorus  is  the  element  controlling  the 
growth  of  algae  and  that  nitrogen  is  seldom  limit- 
ing. Transparency  is  determined  by  algal  growth 
and  can  be  predicted  by  measurements  of  chloro- 
phyll-a and  color.  A  comparison  with  prior  data 
shows  an  increase  in  total  P  and  chlorophyll  while 
transparency  has  decreased.  Prediction  of  phos- 
phorus concentrations  using  a  model  developed 
earlier  for  35  lakes  was  similar  to  observed  concen- 


trations. Most  of  the  lakes  are  fairly  dilute  bicar- 
bonate waters,  which  has  not  changed  much  from 
the  1937-39  findings.  These  data  should  help  devel- 
op strategies  to  control  nutrient  enrichment,  and 
thus  make  the  lakes  more  pleasant  for  all  to  use. 
(Atkins-Omniplan) 
W86-03438 


CURRENTS  IN  SAN  PABLO  BAY, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  2L. 

W86-03449 


LARGE-SCALE  OPERATIONS  MANAGEMENT 
TEST  OF  USE  OF  THE  WHITE  AMUR  FOR 
CONTROL  OF  PROBLEM  AQUATIC  PLANTS, 
REPORT  2:  FIRST  YEAR  POSTSTOCKING  RE- 
SULTS, 

Florida  Univ.,  Gainesville.  School  of  Forest  Re- 
sources and  Conservation. 
K.  C.  Ewel,  and  T.  D.  Fontaine. 
Volume  VII:  A  Model  for  Evaluation  of  the  Re- 
sponse of  the  Lake  Conway,  Florida,  Ecosystem  to 
Introduction  of  the  White  Amur,  Technical  Report 
A-78-2,  November  1981.  Report  2  of  a  Series. 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  157  p,  59  fig,  34  tab.  178  ref,  1 
append.  DACW39-76-C-0019. 

Descriptors:  'Nutrients,  'Phosphorus,  'Simulation 
analysis,  'Hydrologic  models,  'Cycling  nutrients, 
Phytoplankton,  Models,  Ecosystems,  Food  chains, 
Biomass,  Eutrophication,  Lakes,  Succession,  Com- 
puter models,  Eutrophic  lakes,  Submersed  plants. 

Simulation  of  a  model  summarizing  relationships 
between  major  biotic  and  abiotic  components  in 
Lake  Conway,  Florida,  showed  that  the  establish- 
ment of  significant  growths  of  submersed  plants 
had  enabled  nutrients  in  sediments,  previously  re- 
moved from  nutrient  cycling,  to  be  reintroduced 
into  the  water  column  where  stimulation  of  phyto- 
plankton production  can  occur.  Nutrient  loading 
from  outside  sources  had  declined  over  the  last 
few  years,  and  the  simulations  showed  slowly  de- 
clining submersed  plant  biomass  and  productivity 
as  nutrients  were  washed  out.  The  addition  of 
white  amur  accelerated  the  decline  of  submersed 
plant  biomass.  As  a  result,  the  transfer  of  P  into  the 
water  column  also  decreased,  which  in  turn  accel- 
erated the  reduction  in  phytoplankton  biomass  and 
productivity.  Consumers  that  depended  most  heav- 
ily on  the  pelagic-grazing  food  chain  decreased 
while  consumers  that  depended  most  heavily  on 
the  benthic-detrital  food  chain  showed  little 
change.  Ecosystem  gross  production  and  respira- 
tion declined  at  a  fairly  constant  rate  over  a  ten-yr 
period  but  net  ecosystem  production  remained  es- 
sentially the  same  as  in  baseline  simulations.  As  a 
result,  the  percent  of  gross  production  that  became 
net  production  increased  and  the  ecosystem  was 
set  back  to  an  earlier  stage  of  succession.  (Geiger- 
PTT) 
W86-03454 


LARGE-SCALE  OPERATIONS  MANAGEMENT 
TEST  OF  USE  OF  THE  WHITE  AMUR  FOR 
CONTROL  OF  PROBLEM  AQUATIC  PLANTS, 
REPORT  1:  BASELINE  STUDIES,  VOLUME  V, 
THE  HERPETOFAUNA  OF  LAKE  CONWAY, 
FLORIDA, 

University  of  South  Florida,  Tampa.  Dept.  of  Biol- 
ogy. 

J.  S.  Godley,  R.  W.  McDiarmid,  and  G.  T. 
Bancroft. 

Volume  V:  The  Hepetofauna  of  Lake  Conway, 
Florida,  Technical  Report  A-78-2,  June  1981. 
Report  1  of  a  Series.  U.S.  Army  Engineer  Water- 
ways Experiment  Station,  Vicksburg,  MS.  Ill  p, 
42  fig,  5  tab,  10  ref,  1  append.  DACW39-76-C- 
0047. 

Descriptors:  'Lakes,  'Baseline  studies,  'Reptiles, 
'Amphibians,  'Aquatic  weed  control,  Biocontrol, 
White  amur,  Lake  Conway,  Florida,  Aquatic  habi- 
tats, Weed  control,  Snakes,  Frogs,  Alligators,  Tur- 
tles, Salamanders. 

This  report  summarizes  the  baseline  conditions  for 
the   amphibian   and   reptile   populations   of  Lake 


Lakes — Group  2H 

Conway,  Florida,  for  the  15-month  study  period, 
June  1977-September  1978.  These  results  will  be 
used  later  to  determine  whether  any  changes  in  the 
herpetofauna  result  from  the  introduction  of  the 
white  amur  (Stenopharyngodon  idella)  into  the 
lake  system  to  control  aquatic  vegetation.  This 
baseline  report  includes  detailed  descriptions  of  the 
herpetofaunal  study  sites  and  methods  and  commu- 
nity analyses  of  the  temporal  and  spatial  distribu- 
tions and  densities  of  the  species  by  pool.  A  total  of 
5836  individuals  representing  1 1  amphibian  species 
and  16  reptilian  species  were  observed  or  captured 
on  Lake  Conway  during  the  baseline  study  period. 
Approximately  93%  of  the  total  species  pool  was 
obtained  within  the  first  3000  specimens,  and  be- 
tween 70%  and  80%  of  the  predicted  herpetofauna 
inhabiting  each  pool  has  been  recorded.  Of  the  27 
species  presently  recorded  from  the  Lake  Conway 
complex,  1 1  occur  in  all  pools  and  together  ac- 
count for  94.4%  of  the  total  sample.  The  mean 
relative  densities  of  1 1  species  were  found  to  vary 
significantly  between  pools.  Development  of  the 
shoreline  for  housing  during  the  baseline  study 
period  was  shown  to  have  a  negative  impact  on 
some  amphibian  and  reptile  populations.  (Author) 
W86-03458 


BOUNDARY  CONDITIONS  OF  SEDIMENT 
SURFACES  VIEWED  FROM  DO  BEHAVIOR, 

T.  Yoshida,  and  T.  Mimaki. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances:  Proceedings  of  the  8th  U.S./ 
Japan  Experts  Meeting,  November  8-10,  1982, 
Tokyo,  Japan.  July  1984.  p  112-129,  15  fig,  1  tab. 

Descriptors:  'Lakes,  'Sediment-water  interfaces, 
'Dissolved  oxygen,  'Stratification,  Oxygen,  Ther- 
mal stratification,  Oxygen  demand,  Anaerobic  con- 
ditions, Lake  Nakanoumi,  Japan. 

The  dissolved  oxygen  behavior  in  the  sediment- 
water  interface  was  investigated  with  column  tests. 
Water  samples  from  Lake  Nakanoumi,  Japan,  and 
one  of  its  inflowing  rivers  were  used  in  the  experi- 
ments. The  sediment  surface  was  always  anoxic. 
Dissolved  oxygen  stratification  was  influenced  by 
two  factors:  thermal  stratification  and  oxygen 
demand  of  the  sediment.  The  latter  influence  was 
noted  within  10  cm  of  the  sediment-water  inter- 
face. Since  no  thermal  stratification  occurs  in 
winter,  the  dissolved  oxygen  profile  was  constant 
throughout  most  of  the  water  column  until  nearing 
the  sediment,  where  dissolved  oxygen  levels  rapid- 
ly decreased.  In  summer  the  dissolved  oxygen 
stratification  was  exponential.  (Cassar-PTT) 
W86-03467 


COMPARISON  OF  METHODS  FOR  ESTIMAT- 
ING NUTRIENT  RELEASE  FROM  LAKE  SEDI- 
MENTS, 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03477 


PRELIMINARY  GUIDE  TO  THE  ONSITE 
IDENTIFICATION  AND  DELINEATION  OF 
THE  WETLANDS  OF  THE  SOUTH  ATLANTIC 
UNITED  STATES, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

R.  T.  Huffman,  G.  E.  Tucker,  J.  W.  Wooten,  C.  V. 

Klimas,  and  M.  W.  Freel. 

Technical  Report  Y-78-7,  May  1982.  Final  Report. 

59  p,  6  fig,  4  ref,  1  append. 

Descriptors:  'Lakes,  'Wetlands,  'Aquatic  plants, 
Marshes,  Bogs,  Fens,  Salt  marshes,  Stream  beds, 
Vegetation,  Flooding,  Saline  water,  Salt  marshes. 

Wetlands  of  the  South  Atlantic  United  States  are 
mainly  located  on  the  coastal  plain.  Freshwater 
marshes  are  found  in  the  plateaus.  The  types  of 
wetlands  and  the  prevalent  vegetation  are  as  fol- 
lows: haline  aquatic  bed,  algae  and  seagrass;  fresh- 
water aquatic  bed,  free-floating,  floating-leaved, 
and  submersed  herbs;  emergent  haline  coastal  flats, 
halophytic  and  succulent  forbs;  emergent  haline 
marshes,  dense  stands  of  graminoids  with  a  few 
shrubs  and  forbs;  freshwater  flats,  rooted,  emersed 
herbs   and   sparsely   scattered   shrubs   and   trees; 
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freshwater  marshes,  dense  stands  of  graminoids 
intermixed  with  occasional  forbs;  scrub-shrub  wet- 
lands and  forested  wetlands,  medium  to  dense 
stands  of  shrubs  and/or  trees;  stream  beds,  tempo- 
rary stands  of  old  witchgrass;  and  unconsolidated 
shores,  temporary  stands  of  goosefoot,  barnyard- 
grass,  summer  cypress,  and  cocklebur.  (Cassar- 
PTT) 
W86-03480 


PRELIMINARY  GUIDE  TO  THE  ONSITE 
IDENTIFICATION  AND  DELINEATION  OF 
THE  WETLANDS  OF  THE  INTERIOR  UNITED 
STATES. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
Technical  Report  Y-78-6,  May  1982.  Final  Report. 
49  p,  1  fig,  1  tab,  18  ref,  1  append. 

Descriptors:  *Lakes,  'Wetlands,  'Aquatic  plants, 
Marshes,  Bogs,  Fens,  Stream  beds,  Vegetation, 
Flooding,  Mosses,  Lichens,  Saline  water,  Salt 
marshes. 

Wetlands  communities  of  the  interior  United  States 
are  classified  into  six  widely  varying  ecoregions: 
warm  continental,  hot  continental,  subtropical, 
prairie,  steppe,  and  desert.  Most  of  the  original, 
natural  vegetation  has  been  succeeded  by  agricul- 
tural crops.  Wetlands  have  been  characterized  to 
help  identify  and  delineate  the  wetlands.  The  fresh- 
water aquatic  bed  wetlands  community  occurs  in 
ponds,  lakes,  reservoirs,  etc.,  and  contains  rooted, 
submerged  plants;  floating,  nonrooted  plants;  and 
rooted  plants  with  floating  parts.  The  saline  aquat- 
ic bed  wetlands,  uncommon  in  this  area,  are  usual- 
ly sparsely  vegetated.  Algae  and  rooted  vascular 
plants  occur  in  dense,  scattered  stands.  Moss-lichen 
wetlands  (often  called  bogs)  occur  in  the  northern 
midwest  on  acid,  peaty  soils.  Sphagnum  moss  is  the 
prevalent  species.  Emergent  wetlands  are  dominat- 
ed by  erect,  rooted,  herbaceous  hydrophytes,  ex- 
cluding moss  and  lichens.  Perennials  are  dominant. 
Common  emergent  wetlands  communities  are 
saline  inland  flats  (scattered  halophytic  herbs), 
saline  marshes  (saltgrass,  spikesedge,  bulrush,  etc.), 
freshwater  flats  (rooted,  emersed  herbs  and  sparse- 
ly scattered  shrubs  and  trees),  and  freshwater 
marshes  (dense  stands  of  graminoids  intermixed 
with  an  occasional  forb).  Scrub-shrub  wetlands  and 
forested  wetlands  have  woody  vegetation  less  than 
20  ft  high.  Vegetation  is  often  stunted  because  of 
severe  environmental  conditions.  Vegetated  stream 
beds,  commonly  containing  old  witchgrass,  are 
colonized  during  low  flow  and  lose  the  vegetation 
during  high  flow.  Unconsolidated  shores  are  brief- 
ly vegetated  by  goosefoot,  barnyard  grass,  summer 
cypress,  and  cocklebur,  which  are  killed  by  rising 
water. 
W86-03482 


EXTRACELLULAR  METABOLITE  INVOLVE- 
MENT IN  PLANKTON  COMMUNITY  STRUC- 
TURE, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 
K.  I.  Keating. 

IN:  Proceedings  of  Workshop  on  Algal  Manage- 
ment and  Control,  March  9-12,  1980,  Pacific 
Grove,  CA.  Technical  Report  E-81-7,  May  1981. 
Final  Report.  Army  Engineer  Waterways  Experi- 
ment Station,  Vicksburg,  MS.  p  146-197,  158  ref. 

Descriptors:  'Diatoms,  'Antibiotics,  'Phytotoxi- 
city,  'Algal  control,  Vitamins,  Predation,  Algae, 
Cyanophyta,  Algicides,  Nuisance  algae,  Eutroph- 
ication,  Silica,  Aquatic  populations,  Biocontrol, 
Toxins,  Toxicity,  Phytoplankton,  Biochemistry. 

In  the  future,  algal  management  is  likely  to  employ 
chemical,  engineering,  and  biological  approaches 
to  control  lake  eutrophication.  The  effects  of  extra- 
cellular metabolites  are  more  far  reaching  in  aquat- 
ic systems  than  in  terrestrial  systems.  Studies  of 
extracellular  metabolites  in  aquatic  plants  and  ani- 
mals are  reviewed.  It  is  speculated  that  extracellu- 
lar products  contribute  to  the  capacity  of  blue- 
green  algae  to  limit  predation  by  rejection,  by 
inhibition  feeding,  or  reproductive  activities.  Dis- 
tinguishing between  extracellular  and  membrane- 
bound  metabolic  products  can  help  to  determine 


the  level,  mode,  and  extent  of  antibiotic  effects. 
Several  studies  demonstrate  the  antibacterial  activ- 
ity of  algae  and  the  toxicity  of  algae  to  vertebrates, 
including  humans.  Excretion,  lysis,  and  decomposi- 
tion play  a  part  in  releasing  vitamins  reqired  by 
algae  for  reproduction.  The  addition  of  silica  to 
lake  waters  to  encourage  diatom  growth  rather 
than  blue-green  algae  growth  is  explored  along 
with  the  possibility  of  timing  of  copper  sulfate 
additions  to  prevent  the  release  of  diatom  extracel- 
lular inhibitors  from  blue-green  algae  blooms. 
(Geiger-PTT) 
W  86-03491 


CYANOPHAGES:  ARE  THEY  POTENTIAL  BI- 
OLOGICAL CONTROL  AGENTS  OF  NUI- 
SANCE BLUE-GREEN  ALGAE, 

California  Univ.,  Riverside.  Dept.  of  Plant  Pathol- 
ogy- 

P.  R.  Desjardins. 

IN:  Proceedings  of  Workshop  on  Algal  Manage- 
ment and  Control,  March  9-12,  1980,  Pacific 
Grove,  CA.  Technical  Report  E-81-7,  May  1981. 
Final  Report.  Army  Engineer  Waterways  Experi- 
ment Station,  Vicksburg,  MS.  p  198-229,  5  fig,  68 
ref. 

Descriptors:  'Algal  control,  'Cyanophyta,  'Vi- 
ruses, 'Biocontrol,  'Nuisance  algae,  Algae,  Eu- 
trophication, Phytotoxicity,  Growth  kinetics,  En- 
vironmental effects,  Adsorption,  Separation  tech- 
niques. 

Methods  that  have  been  successfully  used  to  isolate 
and  purify  a  few  of  the  well  characterized  cyano- 
phages  are  described.  The  isolation  of  cyanophages 
from  natural  water  samples  requires  enrichment  or 
concentration  followed  by  clarification  and  purifi- 
cation. The  adsorption  kinetics  and  growth  curves 
of  various  cyanophages  are  essentially  the  same  as 
those  of  bacteriophages.  Growth  of  an  algal  host  in 
the  presence  of  the  cyanophage  results  in  the  in- 
creased production  of  resistant  strains.  The  effects 
of  environmental  factors  and  extracellular  excre- 
tions on  virus  adsorption  are  not  well  known. 
Several  field  attempts  to  control  blue-green  algae 
with  cyanophages  have  met  with  mixed  results.  In 
some  cases,  a  broad  spectrum  of  cyanophages  must 
be  available  for  controlling  different  types  of  algal 
species.  An  integrated  approach  to  biological  con- 
trol might  be  tried  to  control  nuisance  algae  under 
field  conditions.  (Geiger-PTT) 
W86-03492 


UTILIZATION  OF  BACTERIA  IN  MANAGING 
CYANOBACTERIAL  POPULATIONS:  A 
REVIEW  AND  UPDATE, 

Medical  Coll.  of  Ohio  at  Toledo.  Dept.  of  Microbi- 
ology. 

J.  C.  Burnham. 

IN:  Proceedings  of  Workshop  on  Algal  Manage- 
ment and  Control,  March  9-12,  1980,  Pacific 
Grove,  CA.  Technical  Report  E-81-7,  May  1981. 
Final  Report.  Army  Engineer  Waterways  Experi- 
ment Station,  Vicksburg,  MS.  p  230-258,  8  fig,  3 
tab,  46  ref. 

Descriptors:  'Cyanobacteria,  'Aquatic  bacteria, 
'Water  quality  management,  Biocontrol,  Micro- 
biological studies,  Lakes,  Bacteria,  Aquatic  popula- 
tions, Predation,  Eutrophication,  Reviews,  Toxins, 

Ecological  effects. 

The  bacterium  Myxococcus  xanthus  offers  excel- 
lent potential  as  a  microbial  control  agent  for  cyan- 
obacteria. This  lytic  system  is  capable  of  function- 
ing in  the  total  absence  of  heterotrophic  nutrients 
other  than  aqueous  cyanobacteria  and  can  carry 
out  cyanobacterial  lysis  at  high  agitation  rates.  The 
myxobacter  AL-1  strain  possesses  both  proteolytic 
and  cell  wall  lytic  activity.  Scanning  electron  mi- 
crographs show  a  parallel  orientation  of  nyxococ- 
cal  cells  on  the  surface  of  a  spherule.  It  is  postulat- 
ed that  myxococcal  swarming  is  both  the  process 
responsible  for  the  parallel  orientation  of  bacteria 
at  the  spherule  surface  and  the  primary  mechanism 
by  which  the  myxococci  concentrate  the  cyano- 
bacteria in  the  spherule  core.  With  the  increasing 
costs  of  lake  management  the  favorable  cost/bene- 
fit ratio  provided  by  biological  control  makes  the 
development  of  microbiological  control   systems 


seem  more  attractive.  A  funding  agency  might 
utilize  the  multidisciplinary  approach  to  review 
projects  for  lake  or  water  management  to  decide 
which  areas  should  receive  research  priority.  The 
funding  mechanism  should  include  sufficient  com- 
mitment to  provide  testing  in  controlled  natural 
ecosystems.  (Geiger-PTT) 
W86-03493 


EVALUATION  OF  COMMUNITY  INFORMA- 
TION INDICES  FOR  MISSISSIPPI  RIVER 
FISHERIES, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03499 


DISTRIBUTION  AND  RELATIVE  ABUN- 
DANCE OF  FISHES  IN  WISCONSIN;  V: 
GRANT  AND  PLATTE,  COON  AND  BAD  AXE, 
AND  LACROSSE  RIVER  BASINS, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  6G. 
W86-03501 


DISSOLVED  ORGANIC  MATTER  AND  LAKE 
METABOLISM:  BIOGEOCHEMISTRY  AND 
CONTROLS  OF  NUTRIENT  FLUX  DYNAMICS 
IN  LAKES, 

Michigan    State   Univ.,    Hickory   Corners.    W.K. 
Kellogg  Biological  Station. 
R.  G.  Wetzel. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-021861. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
DOE/EV/01599  -  219  Pt  1,  August  1982.  Techni- 
cal Progress  Report.  48  p.  EY-76-S-02-1599. 

Descriptors:  'Lakes,  'Nutrients,  'Organic  matter, 
Water  circulation,  Lake  stages,  Limnology,  Cy- 
cling nutrients,  Biogeochemistry. 

Progress  on  a  long-term  research  program  is  re- 
ported. Allochthonous  sources,  cycling  and  influ- 
ent output  of  particulate  and  dissolved  organic 
matter  and  inorganic  nutrients  are  outlined.  Wet- 
land-littoral metabolism,  focussing  on  physiologi- 
cal ecology,  population  dynamics,  decomposition 
controls,  and  the  influences  on  organic-inorganic 
loading  to  lakes,  is  discussed.  The  importance  of 
thermal  stratification  and  mixing  in  the  nutrient 
dynamics  as  well  as  phytoplankton  succession  and 
competition  is  emphasized.  Temporary  meromixis 
in  the  spring  occurs  in  the  lake  about  every  three 
years.  The  entire  sequence  of  nutrient  regenera- 
tion, phytoplankton  succession,  productivity,  algal 
mortality  patterns,  and  effectiveness  of  inorganic- 
organic  nutrient  interactions  from  wetland-littoral 
sources  are  altered  in  those  years.  While  the  differ- 
ences themselves  are  of  major  interest,  mechanism 
differences  of  productivity  control  are  emerging 
from  these  types  of  natural  variations.  These  im- 
portant regulatory  mechanisms  would  not  have 
been  observed  if  the  studies  had  been  conducted 
over  a  period  of  less  than  three  years.  (Halterman- 
PTT) 
W86-03504 


AQUACULTURE  IN  DREDGED  MATERIAL 
CONTAINMENT  AREAS:  PROCEEDINGS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
September    1982,    Galveston    TX,    Miscellaneous 
Paper  D-83-2,  October  1983.  216  p. 

Descriptors:  'Ponds,  'Aquaculture,  'Dredging, 
'Aquatic  habitats,  'Fish  farming,  'Fish  ponds, 
Design  criteria,  Toxicity,  Fate  of  pollutants,  Water 
quality,  Habitats,  Economic  aspects. 

A  workshop  examined  issues  affecting  the  techni- 
cal, legal,  economic,  and  practical  use  of  dredged 
material  containment  areas  (DMCAs)  for  aquacul- 
ture. The  participants  agreed  that  aquaculture  as  a 
secondary  use  of  DMCAs  would  be  profitable  and 
desirable.  Techniques  for  site  development  and 
pond  management  presently  used  are  satisfactory 
in   DMCAs;   however,   some  differences  exist  in 
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land  acquisition  and  permit  procedures.  Capital 
investment  requirements  could  be  significantly  less 
due  to  simplified  land  acquisition,  reduced  land 
costs,  and  shared  costs  of  dike  construction  and 
maintenance.  Discussions  in  this  workshop  cov- 
ered species  suitable  for  aquaculture,  water  quality, 
health  and  disease  control,  pond  design,  effect  of 
pollutants  in  the  sediments,  and  property  rights. 
W86-03704 


SITE  DESCRIPTION  OF  DREDGED  MATERI- 
AL CONTAINMENT  AREAS:  AN  OVERVIEW 
OF  PHYSICAL,  CHEMICAL,  BIOLOGICAL 
FEATURES, 

Army  Engineer  District,  Galveston,  TX. 

R.  Medina. 

In:  Aquaculture  in  Dredged  Material  Containment 

Areas:  Proceedings,  September   1982,  Galveston, 

TX,  Miscellaneous  Paper  D-83-2,  October  1983.  p 

7-19,  20  fig. 

Descriptors:  *Ponds,  *Aquaculture,  *Aquatic  habi- 
tats, 'Dredging,  *Fish  farming,  *Fish  ponds,  Sedi- 
ments, Levees,  Spillways,  Aquatic  life. 

Dredged  material  containment  areas  (DMCA) 
differ  physically,  biologically,  and  chemically. 
Structural  variability  includes  size,  configuration, 
foundation  conditions,  water  retention  properties, 
and  the  presence  of  interior  cells.  Levees  differ  in 
height,  width,  continuity,  and  adaptability  to  aqua- 
culture. Locations  may  be  remote  or  have  ready 
access  to  roads  and  commercial  power  sources. 
Water  control  structures  vary  in  location,  state  of 
repair,  and  usefulness  to  the  prospective  culturist. 
Infrequently  used  DMCA  may  be  heavily  over- 
grown, while  active  DMCA,  containing  sand,  silt, 
or  clay,  often  have  irregular  bottom  topography 
and  potentially  unstable  interior  soils.  Most 
DMCA  are  biologically  productive  during  inactive 
periods,  but  potential  contaminants  within  or 
scheduled  for  disposal  in  DMCA  should  be  as- 
sessed. The  length  of  time  an  area  is  active  and  the 
frequency  of  disposal,  important  impacts  in 
DMCA  aquaculture  activities,  should  be  incorpo- 
rated into  all  planning.  Cooperation  from  the  local 
Corps  District  is  anticipated.  (Author) 
W86-03705 


REVIEW  OF  SPECIES  SUITABLE  FOR  CON- 
TAINMENT SITE  CULTURE  (FRESH  WATER), 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Wildlife  and  Fisheries  Sciences. 

R.  R.  Stickney. 

In:  Aquaculture  in  Dredged  Material  Containment 

Areas:  Proceedings,  September   1982,  Galveston, 

TX,  Miscellaneous  Paper  D-83-2,  October  1983.  d 

79-90,  2  fig. 

Descriptors:  *Ponds,  *Fish  ponds,  *Aquaculture, 
•Fish  farming,  *Aquatic  habitats,  Lakes,  Habitats, 
Fish  ponds,  Catfish,  Channel  catfish,  Invertebrates, 
Tilapia,  Blue  tilapia,  Red  drum,  Drum,  Crawfish, 
Shrimp,  Striped  bass,  Bass,  Largemouth  bass,  Sun- 
fish,  Minnows. 

Fishes  and  invertebrates  suitable  for  aquaculture  in 
low  salinity  or  fresh  water  dredging  containment 
sites  should  be  stenohaline  or  euryhaline  types,  fast 
growing,  tolerant  to  extremes  in  water  quality, 
have  a  history  of  successful  aquaculture,  and  have 
high  economic  value.  Fish  species  of  the  southern 
United  States  which  appear  to  meet  these  criteria 
are  the  channel  catfish  (Ictalurus  punctatus),  blue 
tilapia  (Tilapia  aurea),  and  red  drum  (Sciaenops 
ocellatus).  Suitable  invertebrates  are  the  crawfish 
(Orchonetes  spp.  and  Procambarus  spp.)  and  fresh- 
water shrimp  (Macrobrachium  rosenbergii).  Sport 
fish  include  striped  bass  (Morone  saxatilis),  large- 
mouth  bass  (Micropterus  salmoides),  and  sunfishes 
(Lepomis  spp.).  Bait  species  are  minnows  and  gold- 
fish. 
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POND  MANAGEMENT:   POLYCULTURE  VS. 
MONOCULTURE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Wildlife  and  Fisheries  Sciences. 

R.  K.  Strawn. 

In:  Aquaculture  in  Dredged  Material  Containment 


Areas:  Proceedings,  September  1982,  Galveston, 
TX.  Miscellaneous  Paper  D-83-2,  October  1983.  p 
115-119,  13ref. 

Descriptors:  *Ponds,  *Aquaculture,  'Dredging, 
•Fish  farming,  'Aquatic  habitats,  'Fish  ponds, 
Lakes,  Habitats,  Shrimp,  Blue  shrimp,  Green 
shrimp,  Striped  mullet,  Mullet,  Drum,  Black  drum, 
Redfish,  Blue  tilapia,  Tilapia,  Polyculture. 

Polyculture,  extensively  used  in  Israel  and  the  Far 
East,  makes  better  use  of  resources  than  monocul- 
ture, thus  increasing  yield  and  returns.  Some  spe- 
cies combinations  shown  to  be  productive  on  the 
Gulf  Coast  are  blue  shrimp  (Penaeus  stylirostris) 
and  green  shrimp  (P.  vannamei),  striped  mullet 
(Mugil  cephalus)  and  various  shrimp  (Penaeus 
spp.),  and  striped  mullet  (M.  cephalus)  cultured 
with  black  drum  (Pogonias  cromis).  Redfish 
(Sciaenops  ocellatus)  and  blue  tilapia  (Tilapia 
aurea)  need  to  be  evaluated  both  together  and  in 
polyculture  with  other  species  in  dredged  material 
disposal  areas.  (Author) 
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POND  DESIGN  AND  MANAGEMENT  FOR 
COASTAL  AQUACULTURE, 

Alabama  Dept.  of  Conservation  and  Natural  Re- 
sources, Gulf  Shores.  Claude  Peteet  Mariculture 
Center. 
R.  V.  Minton. 

In:  Aquaculture  in  Dredged  Material  Containment 
Areas:  Proceedings,  September  1982,  Galveston, 
TX.  Miscellaneous  Paper  D-83-2,  October  1983.  p 
135-142,  12  ref. 

Descriptors:  'Ponds,  'Fish  ponds,  'Aquaculture, 
'Aquatic  habitats,  'Fish  farming,  'Dredging, 
Lakes,  Aquatic  life,  Habitats,  Bentonite,  Predation, 
Fertilizers,  Soil  properties,  Water  quality,  Temper- 
ature, Salinity,  Oxygen,  Dissolved  oxygen,  Zoo- 
plankton,  Fish  stocking. 

Pond  design  and  layout  will  ultimately  determine 
the  degree  to  which  a  pond  can  be  managed. 
Preliminary  survey  of  a  prospective  site  should 
include  soil  analysis  for  water  retention  capabili- 
ties. Promising  sites  with  permeable  soils  can  some- 
times be  sealed  to  reduce  water  loss  by  mechanical 
means  or  through  the  addition  of  materials  which 
form  an  impermeable  blanket.  The  size  of  a  pond  is 
determined  by  many  variables,  including  the  to- 
pography of  the  land,  available  capital,  construc- 
tion expense,  market  demand  of  the  product  being 
cultured,  and  available  labor.  The  pond  bottom 
should  slope  toward  the  drain  location  with  a 
minimum  ratio  of  1:1000.  Harvest  areas,  or  catch 
basins,  are  recommended  for  production  ponds  and 
should  comprise  approximately  10%  of  the  pond 
area  or  be  large  enough  to  maintain  the  pond 
production  during  the  harvest  operation.  Intake 
water  should  be  filtered  to  prevent  entry  of  preda- 
tor or  competitor  species.  Pond  use,  filling  and 
drainage,  and  chemicals  and  fertilizers  added  to  the 
pond  should  be  kept  as  part  of  the  permanent 
record  for  each  pond.  Minimum  water  quality 
parameters  such  as  temperature,  salinity,  and 
oxygen  should  be  monitored.  Systematic  pond 
preparation  of  each  pond  should  be  made  prior  to 
stocking  of  either  larval  or  fingerling  fish.  Rote- 
none  at  a  concentration  of  4  mg  per  liter  should  be 
added  to  any  water  remaining  in  the  harvest  area 
to  eliminate  wild  fish  or  fish  from  the  previous 
culture  period.  Present  information  on  fertilization 
in  brackish  water  ponds  is  quite  limited.  Chicken 
manure  has  thus  far  given  the  best  returns  from 
fingerling  production  ponds  at  the  Claude  Peteet 
Mariculture  Center.  (Author) 
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SELECTION  CRITERIA  AND  PROCEDURES 
FOR  ESTABLISHING  MARICULTURE  FA- 
CILITIES IN  EXISTING  CONTAINMENT 
SITES, 

Dow  Chemical  U.S.A.,  Freeport,  TX.  Texas  Div. 
For  primary  bibliographic  entry  see  Field  5C. 
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DESIGN     CRITERIA     FOR     AQUACULTURE 
PONDS  ON  DREDGED  MATERIAL, 


Lakes — Group  2H 

Soil  Conservation  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  81. 
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PHYTOPLANKTON-ENVIRONMENTAL 
INTERACTIONS  IN  RESERVOIRS:  VOLUME 
1. 

Papers  Presented  at  Workshop,  April  10-12,  1979, 
Monterey,  CA,  Technical  Report  E-81-13,  Sep- 
tember 1981.  Final  Report.  U.S.  Army  Environ- 
mental and  Water  Quality  Operational  Studies, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  379  p.  Marc  W.  Lorenzen,  Editor. 
DACW39-78-C-0088. 

Descriptors:  'Lakes,  'Reservoirs,  'Phytoplankton, 
•Algae,  *Nutrients,  Environmental  effects,  Model 
studies,  Temperature,  Water  temperature,  Kinetics, 
Light  quality,  Reservoir  operation,  Bioassays. 

The  state  of  the  art  in  reservoir  phytoplankton 
evaluations  was  the  subject  of  a  collection  of 
papers  presented  at  a  workshop  sponsored  by  the 
U.S.  Army  Engineer  Waterways  Experiment  Sta- 
tion. Topics  included  phytoplankton-nutrient  ki- 
netics mechanisms  in  mathematical  simulation 
models,  effects  of  reservoir  characteristics  and  en- 
vironmental factors  on  modeling,  use  of  detailed 
mechanistic  models  of  phytoplankton  dynamics, 
nitrogen  fixation  and  phytoplankton  interactions, 
DCMU-enhanced  chlorophyll  fluorescence  as  an 
indication  of  phytoplankton  physiological  status, 
taste  and  odor  problems  in  reservoirs  related  to 
phytoplankton,  bioassay  approaches  for  assessing 
phytoplankton  growth,  relationship  of  dominant 
phytoplankton  to  water  temperature  and  season, 
and  relationship  of  dominant  phytoplankton  to  nu- 
trients. 
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PHYTOPLANKTON-NUTRIENT  KINETICS 
MECHANISMS  IN  MATHEMATICAL  SIMU- 
LATION MODELS,  WITH  SPECIAL  ATTEN- 
TION TO  RESERVOIRS  AND  IMPOUND- 
MENTS, 

Environmental  Research  Lab.-Duluth,  Grosse  He, 
MI.  Large  Lakes  Research  Station. 
V.  J.  Bierman. 

In:  Papers  Presented  at  Workshop,  April  10-12, 
1979,  Monterey,  CA,  Technical  Report  E-81-13, 
September  1981.  p  11-32,  57  ref. 

Descriptors:  *Lakes,  'Reservoirs,  'Phytoplankton, 
•Nutrients,  *Model  studies,  Mathematical  models, 
Kinetics,  Nitrogen,  Phosphorus,  Silicon,  Monod 
equation,  Eutrophication,  Cell  quota  models, 
Growth  rate,  Algae,  Internal  pool  models. 

Formulations  used  to  describe  phytoplankton-nu- 
trient kinetics  in  deterministic  simulation  models 
are  reviewed.  The  rationale  and  assumptions  of 
each  formulation  are  discussed  along  with  the  data 
required  to  implement  each  formulation.  Special 
attention  is  given  to  the  nutrient  recycle  character- 
istics and  to  nutrient  interactions  in  cases  where 
there  is  more  than  one  potential  limiting  nutrient. 
Fixed  stoichiometry  models  (example,  Monod 
equation)  are  simple  to  use  because  they  are  empir- 
ical equations  which  exclude  processes  occurring 
at  the  cellular  level.  Cell  quota  models  (variable 
stoichiometry)  assume  that  the  stoichiometric  com- 
position of  phytoplankton  cells  varies  as  a  function 
of  the  balance  between  nutrient  uptake  rate  and 
cell  growth  rate.  They  realistically  describe  the 
experimentally  observed  mode  of  cell  growth 
without  including  complex  biochemistry.  Internal 
pool  models  (variable  stoichiometry)  can  correctly 
describe  the  limiting  behavior  of  nutrient  uptake 
rates  as  a  function  of  changes  in  internal  nutrient 
levels.  In  choosing  a  model  nutrient  recycle  kinet- 
ics must  be  considered.  Each  model  type  assumes  a 
different  mechanism.  In  models  which  include 
more  than  one  potential  limiting  nutrient,  a  mecha- 
nism must  be  devised  for  calculating  phytoplank- 
ton growth  rates  when  the  levels  for  both  nutrients 
are  nonoptimum.  Two  hypothesis  are  in  use:  the 
multiplicative  hypothesis  and  the  threshold  hy- 
pothesis. 
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Group  2H — Lakes 

MODELING  COMBINED  EFFECTS  OF  ENVI- 
RONMENTAL FACTORS  ON  PHYTOPLANK- 
TON, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 

R.  A.  Park,  and  C.  D.  Collins. 

In:  Papers  Presented  at  Workshop,  April   10-12, 

1979,  Monterey,  CA.  Technical  Report  E-81-13, 

September  1981.  p  148-195,  18  fig,  93  ref. 

Descriptors:  *Lakes,  'Phytoplankton,  'Model 
studies,  'Reservoirs,  'Nutrients,  Mathematical 
models,  Algae,  Advection,  Turbulent  flow,  Sedi- 
mentation, Temperature,  Water  circulation,  Water 
temperature,  Light,  Predation,  Mortality,  Photo- 
synthesis, Zooplankton,  Cyanophyta,  Respiration, 
Excretion,  Water  pollution  effects. 

This  paper  describes  the  characteristics  of  reser- 
voirs that  necessitate  specific  modeling  approach- 
es, reviews  the  combinations  of  process  equations 
used  in  phytoplankton  models,  and  gives  examples 
of  ways  in  which  these  equations  are  combined. 
Some  reservoir  characteristics  and  their  effects  on 
modeling  are  as  follows:  advection-loss  of  phyto- 
plankton and  flushing  of  nutrients;  sinking  of  phy- 
toplankton-variation  with  shape,  specific  gravity, 
size,  surface  chemistry  of  the  algae,  and  viscosity 
and  turbulence  of  surrounding  water;  tempera- 
ture-variation of  concentration  of  photosynthetic 
enzymes;  nutrients-storage  and  delayed  response 
to  loadings;  light-limited  in  some  areas  by  turbidi- 
ty, high  density  of  phytoplankton,  and  turbulence; 
predatory  mortality-difference  in  grazing  patterns; 
nonpredatory  mortality-effects  unclear;  respira- 
tion and  excretion;  and  toxic  chemicals.  Eight 
models  are  explained  and  demonstrated.  The  Chen 
model  and  DiToro  models  are  relatively  simple. 
The  Kremer  and  Nixon  model  is  slightly  more 
complex.  More  complex  models  are  by  Straskraba, 
Lehman-Botkin-Likens,  Nyholm,  Scavia,  and 
Youngberg's  CLEANER.  Of  these  eight  models, 
some  present  environmental  responses  as  exponen- 
tial, some  use  saturation  kinetics,  and  some  use 
nonlinear  equations  to  account  for  optimal  re- 
sponses. Most  combine  some  or  all  of  the  responses 
in  a  multiplicative  fashion. 
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USE  AND  INTERPRETATION  OF  DETAILED, 
MECHANISTIC  MODELS  OF  PHYTOPLANK- 
TON DYNAMICS, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
D.  Scavia. 

In:  Papers  Presented  at  Workshop,  April  10-12, 
1979,  Monterey,  CA.  Technical  Report  E-81-13, 
September  1981.  p  196-222,  9  fig,   1  tab,  21  ref. 

Descriptors:  'Lakes,  'Model  studies,  'Nutrients, 
•Phytoplankton,  'Reservoirs,  Mathematical 
models,  Lake  Ontario,  Kinetics,  Algae,  Zooplank- 
ton, Grazing,  Phosphorus,  Nitrogen,  Silicon, 
Oxygen,  Carbonates,  Stratification,  Thermal  strati- 
fication. 

A  model  for  phytoplankton  dynamics  was  applied 
to  lake-scale  phytoplankton  production  and  phos- 
phorus cycling  in  Lake  Ontario.  The  model  in- 
cludes phytoplankton,  zooplankton,  nutrient 
cycles,  oxygen  balance,  and  the  carbonate  equilib- 
rium system.  Each  model  compartment  is  repre- 
sented by  a  differential  equation  composed  of  bio- 
logical, chemical,  and  physical  processes.  Several 
conclusions  were  reached.  In  spring  and  fall  phyto- 
plankton dynamics  are  controlled  by  light.  In  late 
spring  and  summer  phytoplankton  production  is 
limited  primarily  by  silicon  and  phosphorus 
During  stratification,  available  phosphorus  is  sup- 
plied from  several  sources:  3%  from  external 
sources,  10%  from  the  hypolimnion,  and  87% 
from  biological  recycling.  Zooplankton  tend  to 
reduce  algal  populations  in  midsummer  but  excrete 
nutrients  usable  by  the  phytoplankton. 
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NITROGEN  FIXATION  AND  PHYTOPLANK- 
TON INTERACTIONS  IN  SOUTHWESTERN 
RESERVOIRS, 

Envirosphere  Co.,  Bellevue,  WA. 
G.  Lawley. 


In:  Papers  Presented  at  Workshop,  April  10-12, 
1979,  Monterey,  CA.  Technical  Report  E-81-13, 
September   1981.   p  232-245,   3   fig,  4  tab,  6  ref. 

Descriptors:  'Lakes,  'Nutrients,  'Nitrogen  fixa- 
tion, 'Phytoplankton,  'Reservoirs,  Lake  Arling- 
ton, Lake  Ray  Hubbard,  Texas,  Eutrophication, 
Phosphorus,  Nitrates,  Sediments,  Cyanophyta,  An- 
abaena,  Algae,  Aufwuchs. 

Nitrogen  fixation  potential  was  studied  in  two 
north  Texas  lakes.  In  Lake  Arlington,  used  for 
powerplant  cooling,  nitrogen  fixation  in  the  water 
column  varied  from  February  through  October, 
reaching  a  peak  in  early  June.  The  passage  of 
water  through  the  powerplant  cooling  system  ap- 
parently did  not  affect  the  ability  to  reduce  nitro- 
gen. Sediment  fixation  varied  considerably  but  no 
temporal  trends  were  evident.  Nitrate  levels  varied 
inversely  with  nitrogen  fixation,  indicating  that  as 
nitrogen  became  scarce,  the  blue-green  algae  in- 
creased their  nitrogen  fixation  rate.  Total  phospho- 
rus levels  varied  in  proportion  with  blue-green 
algal  volumes.  At  some  times  in  the  year  nitrogen 
fixation  rates  were  high  among  epiphytic  popula- 
tions. Algal  mats  on  the  rocky  shoreline  reduced 
nitrogen  at  the  yearly  rate  of  1  gram  nitrogen  per 
sq  meter  of  rock  surface.  Likewise,  the  aufwuchs 
community  and  floating  algal  mats  contributed 
considerable  reduced  nitrogen  to  the  reservoir.  In 
a  nitrogen  budget  for  Lake  Arlington  nitrogen 
fixation  contributed  11%;  rainfall,  11%;  dry  fallout 
9%;  watershed  runoff,  42%;  and  point  source  dis- 
charges, 27%.  In  Lake  Ray  Hubbard  high  rates  of 
nitrogen  fixation  were  measured  during  a  blue- 
green  algal  bloom. 
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DCMU-ENHANCED  CHLOROPHYLL  FLUO- 
RESCENCE AS  AN  INDICATION  OF  THE 
PHYSIOLOGICAL  STATUS  OF  RESERVOIR 
PHYTOPLANKTON:  AN  INITIAL  EVALUA- 
TION, 

Oklahoma  Univ.,  Kingston.  Biological  Station. 
B.  L.  Kimmel,  and  M.  M.  White. 
In:  Papers  Presented  at  Workshop,  April   10-12, 
1979,  Monterey,  CA.  Technical  Report  E-81-13, 
September  1981.  p  246-262,  4  fig,   1   tab,  28  ref. 

Descriptors:  'Lakes,  'Phytoplankton,  'Photosyn- 
thesis, 'Fluorescence,  'Chlorophyll,  'Productivi- 
ty, 'Reservoirs,  3-(3,4-Dichlorophenyl)-l,l-di- 
methylurea,  Inhibition,  Lake  Texoma,  Broken 
Bow  Lake,  Texas. 

Measurement  of  in  vivo  chlorophyll  fluorescence 
response  to  DCMU  (an  inhibitor  of  photosynthe- 
sis) is  applicable  to  field  investigations  of  naturally 
occurring  phytoplankton  communities.  Fluores- 
cence response  index  (FRI)  ranges  of  0.11  to  0.68 
were  observed  in  southern  Oklahoma  reservoirs 
and  ponds.  The  FRI  profiles  corresponded  well  to 
water  column  characteristics  and  to  results  of  ex- 
periments that  produced  independent  estimates  of 
phytoplankton  photosynthetic  potential.  Compari- 
son of  FRI  data  to  photosynthetic  carbon  uptake  in 
situ  and  in  displacement  experiments  clearly  shows 
DCMU-enhanced  fluorescence  response  to  reflect 
phytoplankton  physiological  state  or  photosynthet- 
ic potential  rather  than  in  situ  primary  productivi- 
ty- 
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RELATIONSHIP  OF  COMMON  DOMINANT 
PHYTOPLANKTON  TO  WATER  TEMPERA- 
TURE AND  SEASON, 

Environmental  Monitoring  and  Support  Lab.,  Las 

Vegas,  NV.  Monitoring  Operations  Div. 

W.  D.  Taylor,  D.  R.  Hetzel,  J.  J.  Janik,  S.  C.  Hern, 

and  L.  R.  Williams. 

In:  Papers  Presented  at  Workshop,  April   10-12, 

1979,  Monterey,  CA.  Technical  Report  E-81-13, 

September   1981.  p  315-327,  6  fig,   3  tab,   3  ref. 

Descriptors:  'Lakes,  'Reservoirs,  'Phytoplankton, 
'Algae,  'Temperature,  'Seasonal  variation,  Tem- 
perature, Species  composition,  Myxophyceae,  Dia- 
toms, Melosira,  Population  dynamics. 

The  twenty  most  common  phytoplankton  genera 
were  observed  in  815  lakes  and  reservoirs  through- 


out the  U.S.  to  determine  their  relationship  to 
water  temperature  and  season.  Melosira  was  by  far 
the  most  common  genus.  The  other  genera,  in 
order  of  decreasing  number  of  dominant  occur- 
rences were  Chroomonas,  Cryptomonas,  Oscilla- 
toria,  Stephanodiscus,  Aphanizomenon,  Fragilaria, 
Cyclotella,  Dactylococcopsis,  Lyngbya,  Asterion- 
ella,  Nitzschia,  Microcystis,  Synedra,  Scenedes- 
mus,  Dinobryon,  Anabaena,  Merismopedia,  Raphi- 
diopsis,  and  Ankistrodesmus.  Fifteen  of  the  genera 
were  either  blue-green  algae  or  diatoms.  Diatoms 
dominated  equally  throughout  the  three  seasons 
(spring,  summer,  fall).  The  blue-green  algae  were 
most  important  in  summer  and  fall.  Blue-green 
algae  dominated  in  waters  of  higher  temperature 
during  each  season.  For  diatoms,  the  temperature 
for  domination  occurrence  was  only  slightly  lower 
than  the  temperature  observed  for  nonoccurrence, 
with  the  exception  of  Asterionella.  It  dominated  in 
much  colder  waters,  particularly  in  summer  and 
fall.  For  the  green  algae,  a  difference  of  6  degrees 
prevailed  between  the  dominant  occurrence  and 
nonoccurrence  values.  Scenedesmus  was  dominanl 
at  higher  temperatures;  Ankistrodesmus,  at  lowei 
temperatures.  Temperature,  per  se,  appeared  tc 
limit  few  of  the  genera  studied,  although  particulai 
temperature  ranges  seemed  to  allow  more  success 
ful  competition. 
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RELATIONSHIP  OF  COMMON  PHYTO 
PLANKTON  GENERA  TO  NUTRIENTS  tt 
EASTERN  AND  SOUTHEASTERN  LAKES, 

Environmental  Monitoring  and  Support  Lab.,  La 

Vegas,  NV.  Monitoring  Operations  Div. 

V.  W.  Lambou,  W.  D.  Taylor,  L.  R.  Williams,  and 

S.  C.  Hern. 

In:   Papers  Presented  at  Workshop,  April   10-12 

1979,  Monterey,  CA.  Technical  Report  E-81-13 

September  1981.  p  328-363,  5  tab,  10  ref,  1  append 

Descriptors:  'Lakes,  'Nutrients,  'Phytoplanktor 
'Algae,  Nitrogen,  Phosphorus,  Species  composi 
tion,  Melosira,  Scenedesmus,  Nitrates,  Nitrite 
Ammonia,  Water  quality. 

The  relationship  between  the  occurrence  of  th 
common  phytoplankton  genera  and  nutrient  level 
was  studied  in  250  lakes  in  the  eastern  and  soutl 
eastern  states.  Melosira  (appearing  in  87%-92%  c 
samples)  was  the  most  common  of  the  57  genei 
designated  as  common  (appearing  in  at  least  KM 
of  the  692  samples).  Other  genera  of  important: 
(appearing  in  greater  than  50%  of  samples),  i 
descending  order  of  occurrence  were  Scenede: 
mus,  Synedra,  Cyclotella,  Oscillatoria,  Euglert 
Cryptomonas,  Navicula,  Nitzschia,  Anabaena,  an 
Microcystis.  The  following  appeared  in  40-50%  < 
the  samples:  Pediastrum,  Merismopedia,  Tetrai 
dron,  Coelastrum,  Dactylococcopsis,  and  Lyn| 
bya.  The  frequency  of  occurrence  was  not  relate 
to  community  dominance.  Most  genera  occurre 
over  a  wide  range  of  nutrient  conditions.  A  nuti 
ent-rich  group  (less  than  200  micrograms  per  liti 
total  P)  was  identified:  four  chlorococcaleans,  oi 
green  flagellate,  and  two  filamentous  blue-gre* 
genera.  The  nutrient-poor  group  (less  than  70  m 
crograms  per  liter  total  P)  included  Asterionell 
Dinobryon,  Tabellaria,  Peridinium,  and  Ceratiur 
The  ranking  schemes  can  be  used  to  evaluate  i 
predict  water  quality.  For  example,  Scenedesmi 
dominance  is  associated  with  extremely  high  met 
values  for  total  P,  ortho  P,  and  Kjeldahl  nitroge 
Dominance  of  blue-green  algae  were  associati 
with  low  N/P  ratios.  The  appendix  is  a  compute 
generated  compilation  of  the  data. 
W86-03725 


EFFECT  OF  LIGHT  ATTENUATION  ON  TH 
RELATIONSHIP  OF  PHYTOPLANKTON  BI< 
MASS  TO  PHOSPHORUS  LEVELS, 

Environmental    Monitoring    Systems    Lab.,    L 

Vegas,  NV. 

S.  C.  Hern,  L.  R.  Williams,  V.  W.  Lambou,  and 

W.  D.  Taylor. 

In:  Papers  Presented  at  Workshop,  April   10-1 

1979,  Monterey,  CA.  Technical  Report  E-81-1 

September   1981.  p  365-377,  3  fig,  3  tab,   14  I 
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WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


Descriptors:  "Lakes,  'Reservoirs,  *Phytoplankton, 
•Light  quality,  'Phosphorus,  Solar  radiation, 
Chlorophyll,  Opacity,  Secchi  disks,  Algae. 

The  effects  of  light  attenuation  on  chlorophyll 
production  were  investigated  in  800  lakes  through- 
out the  U.S.  during  1972-1975.  The  response  ratio 
(chlorophylla/total  phosphorus)  was  used  to  estab- 
lish three  groups:  very  low  response  (0.00  to  less 
than  0.50),  low  response  (0.50  to  less  than  1.0),  and 
high  response  (greater  than  or  equal  to  1.0).  At  a 
response  ratio  of  1.0  or  greater,  all  of  the  total 
phosphorus  is  theoretically  associated  with  cellular 
chlorophyll  a,  meaning  that  algae  are  using  all 
available  phosphorus  and  incorporating  it  into  cel- 
lular material.  All  but  1  of  the  104  lakes  in  the  low 
or  high  response  groups  had  residual  Secchi  values 
less  than  0.46  m.  However,  42%  of  the  632  lakes 
with  very  low  response  had  residual  Secchi  values 
of  less  than  0.46  m.  This  led  to  the  conclusion  that 
light,  or  a  combination  of  light  and  other  factors, 
was  responsible  for  the  inefficient  utilization  of 
total  phosphorus  in  the  low  response  group. 
W86-03726 


ROLE  OF  BOTTOM  SEDIMENTS  IN  MODIFY- 
ING SOLUBLE  PHOSPHATE  LOADS  TO  A 
DENDRITIC,  HYPERTROPHIC  RESERVOIR, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2J. 

W86-03787 


HYPOLIMNETIC  OXYGEN  DEFICIT  IN  A  EU- 
TROPHIC  LAKE  AND  THE  ROLE  OF  SEDI- 
MENT OXYGEN  DEMAND, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

For  primary  bibliographic  entry  see  Field  5C. 

W86-03869 


23.  Erosion  and  Sedimentation 


SIMULATION  OF  ESTUARINE  SILT  TRANS- 
PORT ACCORDING  TO  STORM  WATER 
RUNOFF, 

Y.  Baba. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances:  Proceedings  of  the  8th  U.S./ 

Japan    Experts   Meeting,    November    8-10,    1982, 

Toyko,  Japan.  July  1984.  p  185-201,  14  fig,  1  tab,  4 

ref. 

Descriptors:  'Sediment  transport,  'Estuaries, 
•Model  studies,  Salinity,  Tides,  Neap  tides,  Spring 
tides,  Ayase  River,  Japan,  Storm  runoff,  Erosion, 
Suspended  solids,  Runoff. 

Estuarine  silt  transport  was  simulated  for  the  case 
of  storm  water  runoff  added  to  tidal  flow  motion. 
The  Ayase  River,  Japan,  was  used  to  field  observa- 
tions. The  following  conclusions  were  drawn.  (1) 
Suspended  solids  transport  along  the  river  reach 
was  successfully  simulated  using  a  one-dimensional 
and  one-layer  model.  Erosion  velocity  was  based 
on  experiments.  (2)  The  simulation  was  satisfactory 
under  the  condition  of  a  constant  fall  velocity  of 
suspended  solids  value  for  both  spring  and  neap 
tides.  (3)  For  a  non-negligible  storm  runoff  rate 
longitudinal  changes  of  the  suspended  solids  fall 
velocity  with  the  salinity  level  proved  useful  in 
obtaining  a  satisfactory  simulation.  (4)  Relevant 
values  of  suspended  solids  fall  velocity  were  not 
determined.  (5)  The  model  was  not  applicable  to 
the  situation  in  which  a  definite  salt  wedge  was 
present.  (Cassar-PTT) 
W86-03465 


SEDIMENT  YIELDS  OF  AFRICAN  RIVERS, 

Exeter  Univ.  (England). 

D.  E.  Walling. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No  144,  1984.  p  265- 

283,  6  fig,  3  tab,  59  ref. 

Descriptors:   'Erosion,   Literature  review,   'Sedi- 
ment transport,  'Suspended  sediment,  'Sediment 


yield,   'Rivers,  Africa,  Bed  load,  Sedimentation, 
Organic  matter,  Sediment-carrying  capacity. 

Current  knowledge  on  sediment  transport  by  Afri- 
can rivers  is  reviewed.  Uncertainties  arise  because 
of  short  data  records,  infrequent  sampling,  and 
great  variability  from  one  year  to  the  next.  Sus- 
pended sediment  loads  in  African  rivers  draining 
basins  on  the  order  of  10,000  sq  km  are  1  to  4000 
tons  per  sq  km  per  year.  The  lowest  mean  annual 
sediment  yield  is  0.93  t  per  sq  km,  reported  for  the 
Chiari  River  in  the  Chad  basin  (193,000  sq  km). 
The  highest  value  is  19,520  t  per  sq  km  per  year  for 
the  1310  sq  km  Perkerra  basin  in  Kenya,  which  has 
lost  its  vegetation  cover  through  overgrazing. 
About  530  million  t  of  sediment  and  201  million  t 
of  dissolved  load  are  transported  to  the  ocean  each 
year  from  Africa.  A  map  shows  the  pattern  of 
suspended  sediment  yield  in  Africa-lowest  yields 
being  in  the  northern  desert;  highest  yields,  along 
the  northwest  coast.  Other  sections  of  relatively 
high  yields  are  the  mountain  and  upland  areas  of 
East  Africa  and  southern  Africa.  Factors  control- 
ling these  spatial  patterns  include  rainfall-runoff, 
geological  factors,  vegetative  cover,  and  land  use. 
In  most  rivers  the  suspended  sediment  load  ac- 
counts for  about  90%  of  the  total  load,  bed  load 
for  about  10%.  Studies  on  local  erosion  rates  and 
downstream  sediment  yields  are  conflicting. 
W86-03584 


RATES  OF  EROSION  AND  SEDIMENT  YIELD 
IN  THE  AFRICAN  ENVIRONMENT, 

University  of  East  Anglia,  Norwich  (England). 
M.  Stocking. 

IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No  144,  1984.  p  285- 
293,  5  tab,  23  ref. 

Descriptors:  'Erosion,  'Sediment  yield,  'Sediment 
transport,  Africa,  Denudation,  Soil  erosion,  Tanza- 
nia, Land  use,  Grazing,  Erosion  control,  Soil  con- 
servation, Conservation,  Agriculture. 

An  overview  of  many  sources,  including  field  re- 
search, erosion  plot  data  and  studies  of  continental 
scale  denudation  and  drainage  basin  sedimentation, 
shows  that  erosion  rates  in  Africa  are  unexcep- 
tional overall,  although  there  are  significant  local- 
ized areas  with  erosion  greater  than  100  t  per  ha 
per  year.  Vegetation  cover  is  acknowledged  to  be 
principal  determinant  of  specific  erosion  rates,  and 
its  lack  controls  the  incidence  of  very  high  erosion. 
A  case  study  in  the  Shinyanga  region  of  Tanzania 
using  low-level  aerial  survey  and  simple  field  tech- 
niques demonstrates  the  localized  nature  of  erosion 
and  sediment  yield  in  Africa.  Measured  rates  of 
erosion  are  almost  wholly  explained  by  the  vari- 
able condition  of  rangeland,  and  the  different  types 
of  farming  and  crops  on  flat-cultivated  and  ridged 
fields.  It  is  argued  that  the  only  long-term  way  of 
controlling  erosion  rates  in  the  African  environ- 
ment is  through  vegetative  protection  and  fertility- 
enhancing  farming  systems,  rather  than  mechanical 
protection.  (Author) 
W86-03585 


APPRAISAL     OF     SEDIMENT     TRANSPORT 
MEASUREMENT  IN  GHANAIAN  RIVERS, 

Water  Resources  Research  Inst.,  Accra  (Ghana). 
For  primary  bibliographic  entry  see  Field  7A. 
W86-03586 


SUSPENDED  SEDIMENT  TRANSPORT  MEAS- 
UREMENT IN  LESOTHO, 

Department    of    Hydrology    and     Meteorology, 

Maseru  (Lesotho). 

S.  Makhoalibe. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No  144,  1984.  p  313- 

321,  5  fig,  2  tab,  6  ref. 

Descriptors:  'Erosion,  'Sediment  transport,  'Sus- 
pended sediments,  Lesotho,  Senqu  River,  Caledon 
River,  South  Africa,  Rivers,  Orange  River. 

This  paper  discusse  the  suspended  sediment  data 
collected  in  Lesotho  during  the  period  1976-1982. 


The  drainage  areas  of  the  measuring  sites  vary 
between  200  and  20,000  sq  km.  The  results  demon- 
strate that  annual  suspended  sediment  yields  range 
from  less  than  10  t  per  sq  km  in  the  igneous  region 
to  more  than  2000  t  per  sq  km  in  the  sedimentary 
region.  Sediment  production  rates  in  the  basaltic 
region  are  mainly  controlled  by  the  extent  of  the 
cultivated  area.  Calculations  for  the  cultivated 
areas  in  two  drainage  areas  in  this  region  gave  the 
same  estimate  of  sediment  yield  of  1  t  per  sq  km 
per  year  from  an  area  of  10  sq  km.  A  comparison 
of  Lesotho  data  with  those  from  the  Orange  River 
and  its  tributaries  in  the  Republic  of  South  Africa 
reveals  that  the  Caledon  basin  exhibits  the  highest 
sediment  yields  followed  by  the  Vaal  and  the 
Senqu  (Upper  Orange)  basins.  (Author) 
W86-03587 


GULLY  EROSION  IN  THE  AGULU-NANKA 
REGION  OF  ANAMBRA  STATE,  NIGERIA, 

Anambra  State  Univ.  of  Technology,  Awka  (Nige- 
ria). Dept.  of  Earth  Sciences. 
B.  C.  E.  Egboka,  and  E.  I.  Okpoko. 
IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No.  144,  1984.  p  335- 
347,  6  fig,  Href. 

Descriptors:  'Erosion,  'Erosion  control,  'Ground- 
water, 'Gully  erosion,  'Geohydrology,  'Aquifers, 
Tropical  regions,  Geochemistry,  Hydrology,  Envi- 
ronmental effects,  Nigeria. 

In  the  Agulu-Nanka  area  gully  erosion  covers  an 
area  of  about  1100  sq  km.  The  gullying  started 
around  1850,  and  the  rate  of  gully  growth  is  esti- 
mated at  about  20-50  m  per  year.  The  British 
Colonial  Office  and  the  local  inhabitants  attempted 
to  control  the  gullying  by  constructing  dams  and 
planting  small  trees,  but  the  measures  failed.  The 
area  lies  in  the  humid  tropical  rain  forest  belt  of 
Nigeria.  The  landscape  is  a  cuesta  within  the 
Awka-Orlu  uplands  formed  by  the  Nanka  forma- 
tion (early  Eocene)  and  the  Imo  Shale  formation 
(Palaeocene).  Both  the  geological,  hydrogeologi- 
cal,  geotechnical  and  hydrogeochemical  character- 
istics of  the  area  and  human  activity  have  contrib- 
uted to  gully  development  and  growth.  Major 
aquifers  and  aquitards  form  multiaquifer  systems, 
and  heavy  rainfall  causes  a  rise  in  the  water  table. 
The  increase  in  hydraulic  head  produces  rapid 
flow  rates  that  enhance  the  gullying  process.  Ex- 
pansion and  contraction  of  the  clays  and  shales  in 
the  rainy  and  dry  seasons,  respectively,  lead  to 
slumping  and  landslides.  Slightly  acidic  waters 
produced  by  redox  reactions  decompose  cement- 
ing materials,  thereby  disaggregating  the  sand 
grains  and  facilitating  gullying.  An  integrated  ap- 
proach is  suggested  for  controlling  erosion  and 
gullying.  It  includes  detailed  mapping  of  the  affect- 
ed areas  and  other  areas  of  potential  gullying,  and 
evaluating  the  adverse  effects  of  rainfall,  ground- 
water flows  and  seepage,  water  geochemistry,  and 
anthropogenic  activites  such  as  agriculture. 
(Author) 
W86-03589 


MEASUREMENT  OF  SOIL  LOSS  FROM  EX- 
PERIMENTAL BASINS  IN  MALAWI, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
land). 

M.  B.  Amphlett. 

IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No.  144,  1984.  p  351- 
362,  5  fig,  1  tab,  12  ref. 

Descriptors:  'Erosion  control,  'Soil  erosion,  'Soil 
conservation,  'Land  use,  'Nutrients,  Malawi,  Sam- 
pling, Vegetation,  Rainfall,  Runoff,  Conservation, 
Agricultural  hydrology. 

Field  measurements  (rainfall,  runoff,  soil  moisture, 
crop  cover,  and  soil  and  nutrient  losses)  were  made 
in  four  basins  under  different  land  use  and  manage- 
ment practices:  complete  physical  conservation 
and  a  land  use  plan,  intensive  uncontrolled  arable 
farming  without  any  physical  conservation  or  land 
use  plan,  complete  physical  conservation  with  no 
land  use  plan,  and  eucalyptus  plantation.  Results 
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Field  2— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 
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clearly  demonstrate  the  effects  of  the  different  land 
use  practices.  Soil  losses  (in  t  per  ha)  during  the 
rainy  season  were  as  follows:  fully  managed  basin, 
0.15  and  0.2;  eucalyptus  plantation,  0.13;  tradition- 
ally farmed  basin,  16.0;  and  the  partially  managed 
basin,  2.5.  Losses  of  soil  and  nutrients  from  the 
four  basins  were  consistent  with  runoff  totals. 
Equipment  and  techniques  developed  for  this 
project  are  described:  a  pump  sampler  with  pro- 
grammable chip  and  a  crop  cover  meter. 
W86-03590 


SOME  METHODS  FOR  EVALUATING  SOIL 
EROSION  RISK, 

A.  Giordano. 

IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No.  144,  1984.  p  385- 
395,  2  fig,  28  ref. 

Descriptors:  'Erosion,  *Soil  erosion,  *Land  use, 
•Maps,  Morocco,  Vegetation,  Soil  types,  Satellite 
technology. 

Soil  erosion  was  studied  at  the  site  level,  drainage 
basin  level  and  regional  level  using  two  methods. 
A  portable  rainfall  simulator  was  tested  in  southern 
Italy  on  silty  soil  with  low  organic  content.  At  a  47 
min  rainfall  with  an  intensity  of  71  mm  per  hour,  a 
soil  loss  of  7.9  t  per  ha  was  produced.  This  com- 
pared with  10.5  t  per  ha  calculated  from  the  USLE 
equation.  An  empirical  model  including  the  factors 
of  rainfall  erosivity,  soil  erodibility,  slope,  slope 
length,  vegetation  cover,  and  cultural  practices, 
was  applied  to  the  Oued  Setah  basin,  Morocco. 
The  resulting  grid  square  maps  (scale  1:20,000- 
1:100,000)  showed  that  erosion  risk  was  highest  in 
the  mountain  summit  areas  and  on  the  glacis  with 
poor  drainage  networks,  sandy  soil  texture  and  a 
high  fire  risk.  The  same  method  is  useful  on  the 
regional  level.  Here  satellite  imagery  can  be  useful 
in  producing  maps  at  sales  of  1:100,000-1:500,000. 
W86-03593 


PREDICTING  THE  SEDIMENT  CAPACITY  OF 
A  CHANNEL, 

G.  M.  Smart. 

IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No.  144,  1984.  p  397- 
401,  3  ref. 

Descriptors:  *Sediment  transport,  "Hydraulic 
properties,  'Channels,  'Slopes,  'Water  resources 
development,  Alluvial  channels,  Mathematical 
studies,  Tanzania. 

Alluvial  sediment  causes  major  problems  in  the 
development  of  African  surface  water  resources. 
Almost  all  formulae  for  predicting  sediment  trans- 
port capacity  are  only  applicable  to  low  values  of 
channel  slope.  Experiments  and  computer  analyses 
have  been  used  to  derive  a  new  equation  suitable 
for  alluvial  sediments  with  mean  grain  diameter 
>0.4  mm  on  slopes  up  to  20%.  The  new  equation 
closely  predicts  the  sediment  transport  measured  at 
Stiegler's  Gorge  in  Tanzania.  (Author) 
W86-03594 


SEDIMENT  YIELD  ESTIMATION  AND  THE 
DESIGN  OF  SEDIMENT  CONTROL  STRUC- 
TURES IN  RURAL  AFRICA, 

Steffen,  Robertson  and  Kirsten,  Inc.,  Johannesburg 

(South  Africa). 

For  primary   bibliographic   entry   see   Field   4D. 

W86-03595 


SHEET  EROSION  FROM  ARABLE  LANDS  IN 
ZIMBABWE:   PREDICTION   AND  CONTROL, 

Institute    of    Agricultural     Engineering,     Harare 

(Zimbabwe). 

H.  A.  Elwell. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No.  144,  1984.  p  429- 

438,  5  fig,  1  tab,  14  ref. 

Descriptors:  'Erosion,  'Soil  loss,  'Model  studies, 
Zimbabwe,  Sheet  erosion,  Rill  erosion,  Gully  ero- 


sion, Cropland,  SLEMSA  model,  'Erosion  con- 
trol. 

Rill  and  gully  erosion  on  arable  lands  in  Zimbabwe 
have  been  effectively  controlled  by  mechanical 
conservation  measures  (contour  ridges,  storm 
drains,  and  waterways).  However,  rates  of  soil  loss 
by  sheet  erosion  of  between  50  and  80  t  per  ha  per 
year  have  been  estimated.  Forward  projections 
indicate  that  this  rate  of  soil  loss  will  destroy  the 
productive  potential  of  large  tracts  of  cropland 
within  the  next  30-50  years.  The  locally  developed 
soil  loss  estimator  SLEMSA  and  a  soil  life-span 
model  are  described,  and  their  role  in  devising 
acceptable  conservation  strategies  is  discussed. 
(Author) 
W86-03596 


APPROACH  TO  TESTING  THE  USLE  FACTOR 
VALUES  IN  KENYA, 

Agricultural  Research  Service,  Morris,  MN. 
C.  A.  Onstad,  A.  M.  Kilewe,  and  L.  G.  Ulsaker. 
IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No.  144,  1984.  p  439- 
450,  1  fig,  6  tab,  23  ref. 

Descriptors:  'Erosion,  'Soil  loss,  'Universal  Soil 
Loss  Equation,  Maize,  Kenya,  Erosivity,  Agricul- 
tural  engineering,   Soil  erosion,   Storms,   Runoff. 

The  applicability  of  the  Universal  Soil  Loss  Equa- 
tion to  the  Kenya  region  was  studied  in  a  set  of  12 
field  runoff  plots  established  on  an  alfisol.  The 
supporting  practices  factor  (average  of  0.66  for 
contouring)  was  directly  transferable.  Erosivity, 
expressed  by  the  product  of  the  storm  total  kinetic 
energy  and  the  maximum  30-min  intensity,  was 
satisfactory  for  predicting  soil  loss.  Preliminary 
crop  management  factors  for  maize  and  for  maize 
with  3  t  per  ha  residue  were  determined.  These 
values  were  within  the  ranges  quoted  by  sources 
throughout  the  world.  The  erodibility  factor  for 
soil  at  the  site  was  0.24  (English  units)  or  0.0314  t 
ha  h  per  ha  per  MJ  per  mm. 
W86-03597 


EVALUATION  OF  FACTORS  INFLUENCING 
WATER  EROSION  IN  WEST  AFRICA  USING 
RAINFALL  SIMULATION, 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Abidjan  (Ivory  Coast). 

J.  Collinet,  and  C.  Valentin. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No.  144,  1984.  p  451- 

461,  3  fig,  6  tab,  16  ref. 

Descriptors:  'Erosion,  'Soil  loss,  'Soil  conserva- 
tion, Storms,  'Agriculture,  'Rainfall  simulators, 
Erosion  control,  Africa,  Rainfall  intensity,  Precipi- 
tation, Antecedent  moisture,  Soil  moisture,  Univer- 
sal Soil  Loss  Equation,  Farming,  Rainstorms, 
Vegetation,  Mulching,  Conservation. 

In  order  to  provide  an  improved  understanding  of 
the  factors  influencing  water  erosion  in  western 
Africa,  field  studies  were  carried  out  in  three  coun- 
tries (Ivory  Coast,  Upper  Volta,  and  Niger).  Two 
types  of  rainfall  simulators  were  used.  Particular 
attention  was  given  to  the  intensity-duration 
curves,  the  kinetic  energy  of  the  storms,  and  to  the 
range  of  antecedent  soil  moisture  conditions. 
Treatments  were  selected  in  accordance  with  the 
farming  systems  prevailing  in  the  study  areas.  Re- 
sults were  consistent  with  those  obtained  under 
natural  rainfall.  They  suggested  that  surface  gravel 
and  cobbles  are  very  effective  in  reducing  erosion. 
In  the  humid  tropics,  the  erosive  effects  of  storm 
rainfall  are  offset  by  the  natural  protection  provid- 
ed by  the  vegetative  cover.  The  effectiveness  of 
traditional  conservative  practices  depends  upon 
the  soil  water  infiltration.  Above  certain  threshold 
values,  ridges  collapse  and  as  a  result  erosion  is 
strongly  enhanced.  Likewise,  the  efficiency  of  resi- 
due mulch  depends  upon  the  texture  of  the  topsoil. 
Consequently,  the  indiscriminate  use  of  the  Uni- 
versal Soil  Loss  Equation  which  includes  factors 
which  are  assumed  to  be  independent  can  be 
highly  hazardous.  (Author) 
W86-03598 


TESTING  THE  APPLICABILITY  OF  A  SOIL 
ERODIBILITY  NOMOGRAM  FOR  SOME 
TROPICAL  SOILS, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

A.  Vanelslande,  P.  Rousseau,  R.  Lai,  D.  Gabriels, 

and  B.  S.  Ghuman. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No.  144,  1984.  p  463- 

473,  4  fig,  7  tab,  9  ref. 

Descriptors:  'Erosion,  'Soil  erosion,  Soil  types, 
Nigeria,  Tropical  regions,  Runoff,  Soil  structure, 
Sand,  Clays,  Nomograms. 

Soil  erodibiity  measurements  using  field  runoff 
plots  were  made  for  three  contrasting  soils  in  Nige- 
ria. The  soils  were  sand-silt-clay  mixtures,  one  high 
in  clay  content,  two  high  in  sand  content.  Rainfall 
intensity  was  monitored  for  each  experimental  site 
using  a  daily  recording  rain  gage.  Soil  erodibility, 
determined  from  field  measurements  were  0.015, 
0.04,  and  0.04  (in  SI  units)  for  the  clay  soil  and  the 
two  sandy  soils,  respectively.  Soil  erodibility  esti- 
mated from  a  nomogram  were  0.039,  0.025,  and 
0.18  for  the  same  three  soils,  respectively.  The 
considerable  differences  between  estimated  and 
field  results  show  that  the  nomogram  should  be 
modified  to  be  used  for  tropical  soils. 
W86-03599 


IMPACT  OF  SEDIMENT  ON  RESERVOIR 
LIFE, 

Binnie  and  Partners,  London  (England). 

J.  D.  Pitt,  and  G.  Thompson. 

IN:  Challenges  in  African  Hydrology  and  Watei 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No  144,  1984.  p  541- 

548,  4  fig,  4  ref. 

Descriptors:  'Sedimentation,  'Reservoir  silting 
'Sediment  discharge,  'Silting,  Model  studies 
Mathematical  models,  Tarbela  Reservoir,  Ouec 
Isser  Reservoir,  Algeria,  Sediment  transport. 

Sedimentation  in  reservoirs  can  be  studied  wit! 
mathematical  and  physical  models.  Reservoir  hall 
life  as  a  function  of  the  average  sediment  concen 
tration  of  the  inflow,  reservoir  volume,  and  meat 
annual  inflow  are  shown  in  a  set  of  curves.  Reser 
voirs  fall  into  three  classes:  those  with  storage  ii 
excess  of  50%  of  mean  annual  inflow,  having  hall 
lives  in  hundreds  of  years;  5-50%  of  mean  annua 
inflow,  having  half  lives  in  decades;  and  smallei 
reservoirs,  having  half  lives  <20  years.  For  th< 
largest  reservoirs,  sediment  studies  should  considei 
possible  land  use  changes  and  the  effect  of  interna 
sediment  flows.  For  the  mid-size  reservoirs,  sedi 
ment  sluicing  is  useful.  For  the  smallest  reservoirs 
it  is  essential  to  maintain  reservoir  capacity.  A 
modification  of  the  Corps  of  Engineers  progran 
HEC6  is  used  to  model  the  distribution  of  sedimen 
deposits  and  a  typical  cross  section  in  the  Tarbeli 
Reservoir. 
W86-03604 


PREDICTING  THE  DISTRIBUTION  OF  DE 
POSTIED  SEDIMENT  IN  SOUTHERN  AFRI 
CAN  RESERVOIRS, 

Rand     Afrikaans     Univ.,     Johannesburg     (Soutl 

Africa).  Dept.  of  Civil  Engineering. 

G.  W.  Annandale. 

IN:  Challenges  in  African  Hydrology  and  Watei 

Resources:  Proceedings  of  the  Harare  Symposium 

July  1984.  IAHS  Publication  No.  144,  1984.  p  549 

558,  6  fig,  4  tab,  24  ref. 

Descriptors:  'Sedimentation,  'Reservoir  silting 
'Silting,  Model  studies,  South  Africa,  Borland 
Miller  model.  Reservoir  storage,  Storage. 

The  Borland-Miller  (1958)  method  for  predictin) 
distribution  of  deposited  sediment  in  reservoirs  wa 
evaluated  using  data  from  several  South  Africa] 
reservoirs.  The  method  was  unreliable  and  did  no 
provide  sufficient  information  to  assess  the  influ 
ence  of  sediment  deposition  on  flood  lines.  A  semi 
empirical  method  based  on  the  principle  of  mini 
mum  stream  power  was  proposed.  It  allowed  dis 
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tribution  of  sediment  as  a  function  of  distance  from 
the  dam  wall  for  various  rates  of  change  in  reser- 
voir width  with  distance.  The  general  behavior  of 
the  dimensionless  cumulative  curves  was  verified 
qualitatively.  The  semi-empirical  method  was  rec- 
ommended for  preliminary  design  of  reservoirs 
where  relatively  large  quantities  of  deposited  sedi- 
ment are  expected. 
W86-03605 


SEDIMENT  DEPOSITION  IN  MAJOR  RESER- 
VOIRS IN  THE  ZAMBEZI  BASIN, 

Hydraulics  Research  Station,   Wallingford  (Eng- 
land). 
P.  Bolton. 

IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No  144,  1984.  p  559- 
567,  2  fig,  8  ref. 

Descriptors:  *Sedimentation,  *Reservoir  silting, 
•Silting,  Lake  Kariba,  Lake  Cabora  Bassa,  Zambe- 
zi Basin,  Reservoir  storage,  Storage,  Erosion. 

The  rates  of  sediment  deposition  were  estimated 
for  Lake  Kariba  and  Lake  Cabora  Bassa  in  the 
Zambezi  basin,  Zimbabwe.  Lake  Kariba,  with  a 
mean  annual  sediment  input  in  the  range  of  7  to  70 
million  tons,  is  expected  to  fill  with  sediment  in 
1,600  to  16,000  years.  The  dead  storage  capacity  of 
Kariba,  116  billion  cu  m,  is  60%  of  total  capacity. 
Since  the  reservoir  has  a  longitudinal  profile  and  a 
relatively  small  drawdown  (9  m  maximum),  all 
incoming  sediment  is  likely  to  reach  dead  storage. 
Lake  Cabora  Bassa,  with  a  sediment  input  about  3 
times  that  of  Lake  Kariba  and  a  dead  storage  of 
12.5  billion  cu  m  at  a  level  of  295  m,  will  probably 
fill  within  60-600  years.  However,  it  is  feasible  to 
establish  a  minimum  level  of  305  m,  which  would 
increase  the  reservoir  life  to  350-3500  years.  Much 
of  the  sediment  accumulation  in  Cabora  Bassa  is 
likely  to  occur  in  the  live  storage  area.  As  silt 
accumulates,  it  will  be  necessary  to  increase  the 
annual  drawdown  to  provide  the  current  degree  of 
downstream  flood  protection.  Thus,  sedimentation 
will  affect  Lake  Cabora  Bassa  within  its  economic 
life. 
W86-03606 


SEDIMENT  STORAGE  REQUIREMENTS  FOR 
RESERVOIRS, 

Ministry  of  Water  Resources  and  Development, 

Harare  (Zimbabwe). 

T.  C.  Kabell. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No  144,  1984.  p  569- 

576,  2  fig,  2  tab. 

Descriptors:  'Sedimentation,  *Sediment  control, 
•Reservoir  silting,  *Silting,  Reservoir  storage, 
Storage,  Zimbabwe,  Water  storage. 

Reservoir  sedimentation  is  a  serious  problem  in 
Zimbabwe,  leading  to  diminished  draft  or  even 
total  loss  of  live  storage  capacity.  The  correct 
solution  undoubtedly  lies  in  improved  conservation 
and  land  use  practices,  but  unless  and  until  such 
measures  are  adopted,  adequate  allowace  for  sedi- 
mentation must  be  included  in  water  storage 
works.  Sediment  loads  are  known  to  vary  widely 
between  different  rivers  and  from  season  to  season, 
but  there  is  a  lack  of  sediment  load  data  for  Zim- 
babwe. It  is  proposed  that  until  more  reliable  fig- 
ures of  sedimentation  rates  are  available,  reservoirs 
should  be  designed  to  include  a  provision  for  sedi- 
mentation based  on  the  mean  annual  runoff  from 
the  drainage  basin.  The  sediment  storage  require- 
ments have  been  estimated  from  surveyed  volumes 
of  silt  deposited  in  a  number  of  reservoirs  over  a 
period  of  several  years.  (Author) 
W86-03607 


FEASIBILITY    OF    FLUSHING    SEDIMENTS 
THROUGH  RESERVOIRS, 

Hydraulics   Research   Station,   Wallingford   (Eng- 
land). 

W.  R.  White,  and  R.  Bettess. 

IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 


July  1984.  IAHS  Publication  No  144,  1984.  p  577- 
587,  7  fig,  2  tab,  4  ref. 

Descriptors:  *Sediment  control,  *Reservoir  silting, 
•Silting,  *Flushing,  'Sedimentation,  Model  studies, 
Reservoir  storage,  Storage,  Kamativi  Dam,  Gwai 
River,  Zimbabwe. 

The  effect  of  sediment  flushing  of  reservoirs  was 
studied  using  a  computational  model,  which  was 
applied  to  the  proposed  Kamativi  Dam  on  the 
Gwai  River,  Zimbabwe.  The  Gwai  drainage  basin 
has  an  area  of  38,600  sq  km  and  a  mean  annual 
runoff  of  580  million  cu  m.  Results  showed  that, 
without  sediment  flushing,  the  reservoir's  useful 
life  would  be  about  30  years.  Sediment  flushing 
would  extend  the  reservoir  life  significantly.  Using 
large-capacity  low  level  outlets  could  establish  a 
state  of  dynamic  equilibrium  so  that  adequate 
water  supplies  could  be  provided  for  an  indefinite 
period.  For  flushing  to  be  effective,  water  levels 
must  be  maintained  at  low  levels  during  a  period  of 
high  river  flow.  Thus,  sediment  flushing  is  not 
appropriate  where  a  reservoir  is  used  for  over-year 
storage,  where  the  required  water  yield  of  the 
reservoir  is  comparable  with  the  annual  river  flow 
or  where  periodic  interruptions  to  the  use  of  the 
reservoir  cannot  be  tolerated. 
W86-03608 


USER'S  MANUAL  FOR  THE  INSTREAM  SEDI- 
MENT-CONTAMINANT TRANSPORT  MODEL 
SERATRA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-03630 


MATHEMATICAL  MODEL,  SERATRA,  FOR 
SEDIMENT-CONTAMINANT  TRANSPORT  IN 
RIVERS  AND  ITS  APPLICATION  TO  PESTI- 
CIDE TRANSPORT  IN  FOUR  MILE  AND 
WOLF  CREEKS  IN  IOWA, 
Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-03648 


WATER  CYCLE— Field  2 
Erosion  and  Sedimentation — Group  2J 

collecting   fine   sediment.   Tail   water   areas   have 
degraded  because  of  sediment  trapping  in  the  pool 
and  excess  energy  in  the  discharges. 
W86-03740 


SEDIMENTS  OF  THE  UPPER  MISSISSIPPI 
RIVER:  THEIR  SOURCES,  DISTRIBUTION, 
AND  CHARACTERISTICS, 

Winona  State  Univ.,  MN. 
D.  N.  Nielsen,  R.  G.  Rada,  and  M.  M.  Smart. 
In:  Contaminants  in  the  Upper  Mississippi  River: 
Proceedings  of  the   15th  Annual  Meeting  of  the 
Mississippi   River   Research   Consortium,    Butter- 
worth,  Boston.  1984.  p  67-98,  20  fig,  18  ref. 

Descriptors:  *Environmental  effects,  *Sediment 
transport,  *Erosion,  Rivers,  Mississippi  River,  Ge- 
ology, Hydrology,  Land  use,  Glacial  sediments, 
Tributaries,  Sediment  yield,  Chippewa  River, 
Wapsipinicon  River,  Suspended  sediment,  Particle 
size,  Bed  load,  River  beds,  Channel  morphology, 
Navigation,  Locks,  Dams. 

The  geology,  hydrology,  and  land  use  of  the 
Upper  Mississippi  River  Basin  are  described  and 
related  to  the  kind  and  amount  of  sediment  deliv- 
ered to  the  river.  Sources  of  sediment  are  in  tribu- 
tary basins.  Non-bedrock  sources  (eroded  soil, 
loess,  glacial  drift,  colluvium,  and  alluvium)  are 
quantitively  greater  than  bedrock  sources.  Tribu- 
taries with  bed-load  discharges  equal  to  or  greater 
than  suspended-load  discharges  cause  sediment 
transport  problems  and  affect  channel  morphology 
in  the  Mississippi.  Tributaries  with  more  cohesive, 
finer  sediments  have  little  effect  on  channel  mor- 
phology. However,  they  contribute  greater  vol- 
umes of  fine  sediment  which  is  deposited  in  back- 
water areas.  Total  sediment  yield  increases  from 
the  northern  to  southern  end  of  the  basin  because 
of  increased  runoff,  agricultural  activity,  and  dif- 
ferences in  surface  materials.  The  average  particle 
size  of  suspended  sediments  is  relatively  uniform  at 
equivalent  flows  and  in  tributaries  of  similar  geolo- 
gy, land  use,  etc.  Valleys  containing  glacial 
outwash  produce  suspended  sediment  of  larger  av- 
erage particle  size.  The  islands  in  the  river  are  a 
result  of  overloading  of  the  channel  with  coarse 
bed  load  and  channel  avulsion  during  high  flows. 
Navigation  dams  have  produced  pools  which  are 


RECENT  RATES  OF  SEDIMENTATION  IN 
THE  MISSISSIPPI  RIVER, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
J.  R.  McHenry,  J.  C.  Ritchie,  C.  M.  Cooper,  and  J. 
Verdon. 

In:  Contaminants  in  the  Upper  Mississippi  River: 
Proceedings  of  the  15th  Annual  Meeting  of  the 
Mississippi  River  Research  Consortium,  Butter- 
worth,  Boston.  1984.  p  99-117,  3  fig,  7  tab,  9  ref. 

Descriptors:  *Sedimentation  rates,  *Environmental 
effects,  *  Lakes,  Rivers,  *  Aquatic  habitats,  Habi- 
tats, Mississippi  River,  Lake  Pepin,  Marshes,  Back- 
water. 

Mean  sedimentation  rates  in  several  backwater 
lakes  and  pools  in  the  Upper  Mississippi  River 
Valley  were  3.4  cm/year  during  1954-64  and  1.8 
cm/year  in  1965-75.  In  spite  of  the  decrease  in 
sedimentation,  many  of  these  lakes  are  expected  to 
become  marshes  on  the  order  of  50-100  years. 
Before  the  backwater  lakes  were  formed  by  the 
construction  of  locks  and  dams,  sediment  deposi- 
tion on  the  floodplains  was  largely  unnoticed. 
Within  the  last  few  years  the  noticeable  sedimenta- 
tion has  caused  public  concern.  Maximum  soil 
conservation  measures  are  necessary  to  preserve 
the  riverine  habitat  as  long  as  possible. 
W86-03741 


INTERACTION  WATER-SILICATE  MINERALS 
IN  THE  UNSATURATED  ZONE  CON- 
TROLLED BY  THERMODYNAMIC  DISEQUI- 
LIBRIA, 

Kiel  Univ.  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2K. 
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ROLE  OF  BOTTOM  SEDIMENTS  IN  MODIFY- 
ING SOLUBLE  PHOSPHATE  LOADS  TO  A 
DENDRITIC,  HYPERTROPHIC  RESERVOIR, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 
A.  J.  Twinch. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  381-392,  4  fig,  1  tab,  16  ref. 

Descriptors:  'Phosphates,  'Phosphorus,  *Bottom 
sediments,  'Adsorption,  'Simulation  analysis, 
'Reservoirs,  'Computer  models,  'Lake  sediments, 
Sediment  transport,  Models,  Model  studies,  Rivers, 
Hydrologic  models,  Phosphorus  removal,  Dis- 
solved solids,  Fluvial  sediments. 

A  survey  of  phosphate  uptake/release  characteris- 
tics of  sediments  in  a  riverine  section  of  a  dendritic 
impoundment  was  undertaken  to  assess  their  role 
in  modifying  soluble  phosphate  concentrations  in 
the  inflowing  river  water.  A  sharp  gradient  in 
soluble  phosphate  concentration  occurs  along  a  5 
km  riverine  stretch  between  the  river  inflow 
(>lmg/liter)  and  the  main  body  of  the  reservoir 
(about  0.5  mg/liter).  The  results  of  this  study  sug- 
gest that  direct  phosphate  uptake  by  bottom  sedi- 
ments may  be  partly  responsible  for  this  phenome- 
non. A  simulation  model  was  developed  to  quanti- 
fy this  phosphate  uptake  at  varying  river  flow  rates 
and  reservoir  water  levels.  The  simulation  runs 
suggest  that  up  to  50%  of  the  total  soluble  phos- 
phate load  could  be  retained  by  sediments  in  the 
riverine  section.  However,  this  is  insufficient  to 
account  for  the  observed  gradient  and  other  fac- 
tors must  also  be  important  in  controlling  the  de- 
cline in  phosphate  concentration.  (Author) 
W86-03787 


CALIBRATION  OF  HYDROLOGY  AND  SEDI- 
MENT TRANSPORT  ON  SMALL  AGRICUL- 
TURAL WATERSHEDS  USING  HSPF, 

Camp,   Dresser  and   McKee,   Inc.,   Boston,   MA. 
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Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 


D.  E.  Schafer,  D.  A.  Woodruff,  R.  J.  Hughto,  and 
G.  K.  Young. 

In:  Proceedings  of  Stormwater  and  Water  Quality 
Management  Modeling  Users  Group  Meeting, 
March  25-26,  1982,  Washington,  DC.  EPA-600/9- 
82-015,  August  1982.  p  54-68,  6  fig,  2  tab,  11  ref. 

Descriptors:  •Mathematical  models,  •Agricultural 
watersheds,  'Calibrations,  Sediment  transport,  Ag- 
ricultural runoff,  Hydrologic  models. 

This  paper  discusses  the  capabilities  of  the  Envi- 
ronmental Protection  Agency's  Hydrology  Simu- 
lation Program-FORTRAN  (HSPF)  for  modeling 
runoff  and  sediment  transport  on  three  small  agri- 
cultural watersheds:  Mississippi  802,  Oklahoma  C- 
4,  and  Oklahoma  C-5.  HSPF  appears  to  be  suitable 
for  simulating  runoff  and  sediment  from  agricultur- 
al watersheds.  However,  the  model  should  be  veri- 
fied on  each  of  these  watersheds  before  being  used 
as  a  predictive  tool.  An  independent  data  set  for 
verification  would  provide  a  test  for  the  calibrated 
parameter  values,  and  further  analyze  the  model's 
applicability  to  these  particular  watersheds  and  to 
agricultural  watersheds  in  general.  The  ability  of 
the  model  to  simulate  the  hydrologic  response  and 
sediment  removal  from  the  watersheds  is  consid- 
ered reasonably  good.  Large  percent  differences 
between  measured  values  were  extremely  high. 
This  is  particularly  evident  during  the  initial 
months  of  simulation  in  which  initial  conditions 
may  be  partially  responsible  for  poor  simulation. 
Overall  good  model  performance  is  best  illustrated 
by  the  double  mass  analysis  plots.  These  show  that, 
aside  from  undersimulation  during  model  start  up, 
parallel  lines  can  be  drawn  to  the  lines  of  one-to- 
one  correspondence  of  measured  and  simulated 
values.  Sediment  simulation  errors  on  Oklahoma 
Watersheds  C-4  and  C-5  were  found  to  be  signifi- 
cantly related  to  errors  in  their  respective  hydrolo- 
gy calibrations. 
W86-03825 


PROCEEDINGS  OF  THE  CONFERENCE  ON 
COASTAL  EROSION  AND  WETLAND  MODI- 
FICATION IN  LOUISIANA:  CAUSES,  CONSE- 
QUENCES, AND  OPTIONS. 

Louisiana  Universities  Marine  Consortium,  Chau- 
vin. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-152777. 
Price  codes:  A12  in  paper  copy,  A01  in  microfiche. 
Conference  held  October  5-7,  1981,  Baton  Rouge, 
Louisiana.  FWS/OBS-82/59,  September  1982. 
Edited  by  Donald  F.  Boesch.  256  p. 

Descriptors:  *Wetlands,  *Erosion,  'Louisiana, 
Bank  erosion,  Erosion  control,  Erosion  rates, 
Marshes,  Coastal  marshes,  Salt  marshes,  Tidal 
marshes,  Management  planning,  Planning,  Sea 
level,  Fisheries,  Waterfowl. 

The  causes  and  consequences  of  coastal  erosion 
and  wetlands  modification  in  Louisiana,  and  the 
mitigative  options  to  slow  the  loss  of  coastal  lands 
are  discussed.  Specific  topics  covered  include  sedi- 
mentation and  sea-level  rise,  geological  and  human 
factors,  mudflat  and  marsh  progradation,  canal 
dredging,  the  effects  of  coastal  alteration  on  marsh 
plants,  effects  of  wetlands  deterioration  on  fish  and 
wildlife  resources,  economic  aspects  of  land  loss, 
future  sea-land  changes,  dune  vegetation  and  stabi- 
lization, and  reversal  of  coastal  erosion  by  rapid 
sedimentation  and  shoreline  in  Louisiana  during 
the  early  1980's  was  130  sq  km/yr.  (Halterman- 
PTT) 
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SEDIMENTATION  AND  APPARENT  SEA- 
LEVEL  RISE  AS  FACTORS  AFFECTING  LAND 
LOSS  IN  COASTAL  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

R.  H.  Baumann,  and  R.  D.  DeLaune. 

IN:   Proceedings  of  the  Conference  on   Coastal 

Erosion  and  Wetland  Modification  in  Louisiana: 

Causes,  Consequences,  and  Options,  October  5-7, 

1981,  Baton  Rouge,  Louisiana.  FWS/OBS-82/59, 

September  1982.  p  2-13,  5  fig,  14  ref. 


Descriptors:  •Wetlands,  *Marshes,  Coastal 
marshes,  Salt  marshes,  Sea  level,  Water  level, 
•Louisiana,  Accretion. 


The  conversion  of  marsh  to  open  water  habitat  as  a 
result  of  natural  phenomena  is  discussed.  Rates  of 
apparent  sea-level  dating,  artificial  marker  hori- 
zons, and  water  level  data.  The  study  sites  are  not 
vertically  accreting  at  a  rate  needed  to  maintain 
intertidal  elevation,  and  have  subsequently  been 
subjected  to  net  submergence  since  at  least  the 
mid-1950's.  Rates  of  apparent  sea-level  rise  at  the 
two  study  areas  were  1.2  and  1.3  cm/yyr  from 
1954  to  present.  Sedimentation  rates  through  the 
same  period  were  approximately  0.7  cm/yr  over 
most  of  the  area  of  investigation,  though  stream- 
side  marshes  aggraded  at  a  rate  of  1.35  cm/yr.  The 
transformation  of  marsh  to  open  water  will  be 
complete  in  a  few  decades  if  present  trends  contin- 
ue. A  research  strategy  that  will  narrow  manage- 
ment alternatives  is  briefly  outlined.  (Halterman- 
PTT) 
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ASSESSMENT  OF  GEOLOGICAL  AND 
HUMAN  FACTORS  RESPONSIBLE  FOR  LOU- 
ISIANA COASTAL  BARRIER  EROSION, 

Louisiana  Geological  Survey,  Baton  Rouge. 

S.  Penland,  and  R.  Boyd. 

IN:   Proceedings  of  the   Conference  on   Coastal 

Erosion  and  Wetland  Modification  in  Louisiana: 

Causes,  Consequences,  and  Options,  October  5-7, 

1981,  Baton  Rouge,  Louisiana.  FWS/OBS-82/59, 

September  1982.  p  14-38,  24  fig,  22  ref. 

Descriptors:  •Erosion,  Bank  erosion,  *Beach  ero- 
sion, 'Louisiana,  Erosion  control,  Erosion  rates, 
Management  planning,  Planning,  Louisiana,  Sea 
level. 

Coastal  barrier  land  loss  and  sediment  loss  are 
described  and  modeled.  Land  loss  results  from  the 
natural  process  of  deltaic  transgression  and  marine 
erosion,  combined  with  the  impact  of  human  de- 
velopment. A  three-stage  model  is  described  for 
the  evolution  of  abandoned  Mississippi  deltas. 
Coastal  barrier  sediment  loss,  hence  land  loss,  is 
attributed  to  several  mechanisms,  including  long- 
shore loss  into  spits  and  tidal  deltas,  landward  loss 
through  overwash  and  a  subsiding  lagoon,  offshore 
loss  due  to  an  inequality  in  offshore/onshore  trans- 
port capacity,  and  subsidence  of  the  deltaic  sand 
sources.  Human  impacts  are  also  discussed.  (Hal- 
terman-PTT) 
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MUDFLAT  AND  MARSH  PROGRADATION 
ALONG  LOUISIANA'S  CHENIER  PLAIN:  A 
NATURAL  REVERSAL  IN  COASTAL  ERO- 
SION, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stud- 
ies Inst. 

J.  T.  Wells,  and  G.  P.  Kemp. 
IN:  Proceedings  of  the  Conference  on  Coastal 
Erosion  and  Wetland  Modification  in  Louisiana: 
Causes,  Consequences,  and  Options,  October  5-7, 
1981,  Baton  Rouge,  Louisiana.  FWS/OBS/82/59, 
September  1982.  p  39-51,  6  fig,  16  ref. 

Descriptors:  *Sedimentation,  *Sea  level,  •Louisi- 
ana, Water  level,  Silting,  Deposition,  Suspended 
load,  Sediments,  Silt,  Mud,  Mud  flats. 

The  new  influx  of  fine-grained  sediment  into  the 
chenier  plain  coast  of  southwestern  Louisiana  is 
discussed.  A  major  ramification  of  this  is  localized 
coastal  progradation  along  what  had  previously 
been  the  most  rapidly  retreating  shoreline  in  the 
United  States.  Silts  and  clays  from  the  Atchafalaya 
River  are  now  accumulating  as  mudflats  along  the 
coast.  These  transitory  mudflats  provide  a  buffer  to 
incoming  storm  waves  and  serve  as  a  temporary 
storehouse  for  littoral  sediments.  Accelerated 
growth  of  the  chenier  plain  is  expected  when  the 
subaerial  Atchafalaya  Delta  outgrows  Atchafalaya 
Bay,  thus  allowing  an  even  greater  volume  of 
sediments  to  enter  the  dynamic  shelf  region  sea- 
ward of  the  bay.  The  present  coastal  erosion  is 
expected  to  reverse  within  50  to  100  years.  (Halter- 
man-PTT) 
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WETLAND  LOSS  DIRECTLY  ASSOCIATED 
WITH  CANAL  DREDGING  IN  THE  LOUISI- 
ANA COASTAL  ZONE, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For   primary   bibliographic   entry   see   Field   6G. 

W86-03854 


CANALS  AND  WETLAND  EROSION   RATES 
IN  COASTAL  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary   bibliographic   entry   see   Field   6G. 
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LEGAL  IMPLICATIONS  OF  COASTAL  ERO- 
SION IN  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Sea  Grant 

Legal  Program. 

For  primary  bibliographic  entry  see  Field  6E. 
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EFFECTS  OF  COASTAL  STRUCTURES  ON 
SHORELINE  STABILIZATION  AND  LAND 
LOSS  -  THE  TEXAS  EXPERIENCE, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy- 
For  primary  bibliographic  entry  see  Field  2L. 

W86-03863 


SAND  DUNE  VEGETATION  AND  STABILIZA- 
TION IN  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 
I.  A.  Mendelssohn. 

IN:  Proceedings  of  the  Conference  on  Coastal 
Erosion  and  Wetland  Modification  in  Louisiana: 
Causes,  Consequences,  and  Options,  October  5-7, 
1981,  Baton  Rouge,  Louisiana.  FWS/OBS-82/59, 
September  1982.  p  187-207,  16  fig,  26  ref. 

Descriptors:  *Beach  erosion,  'Barrier  Island, 
'Louisiana,  'Erosion  control,  Louisiana,  Erosion, 
Sea  level,  Environmental  effects,  Water  level, 
Bank  erosion,  Vegetation  effects,  Vegetation. 

Louisiana's  barrier  dune  vegetation,  and  its  use  for 
dune  building  and  stabilization  on  Timbalier  Island 
is  discussed.  Previously,  the  use  of  hard  structures, 
such  as  groins,  jetties,  and  seawalls,  to  control  or 
reduce  barrier  island  erosion  in  Louisiana  had  met 
with  limited  success.  The  use  of  vegetation  to 
stabilize  substrates  offers  a  sound  alternative  to  the 
hard  structure  approach  to  erosion  abatement.  The 
importance  of  this  program  is  discussed,  with  a 
focus  on  marine  processes  which  erode  the  aban- 
doned delta  and  concentrate  a  restricted  quantity 
of  coarse-grained  sediments  into  highly  mobile  bar- 
rier islands,  spits,  and  beaches  which  overlie  un- 
consolidated delta  silts  and  clays.  Subsequent  sub- 
sidence in  concert  with  a  eustatic  increase  in  sea 
level,  generates  a  rapid  apparent  sea-level  rise, 
equivalent  to  1  m/100  yr.  This  process  has  pro- 
duced a  very  serious  barrier  island  erosion  prob- 
lem. (Halterman-PTT) 
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REVERSAL  OF  COASTAL  EROSION  BY 
RAPID  SEDIMENTATION:  THE  ATCHAFA- 
LAYA DELTA  (SOUTH-CENTRAL  LOUISI- 
ANA), 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stud- 
ies Inst. 

H.  H.  Roberts,  and  I.  I.  I.  Van  Heerden. 
IN:  Proceedings  of  the  Conference  on  Coastal 
Erosion  and  Wetland  Modification  in  Louisiana: 
Causes,  Consequences,  and  Options,  October  5-7, 
1981,  Baton  Rouge,  Louisiana.  FWS/OBS-82/59, 
September  1982.  p  214-231,  14  fig,  14  ref.  DACW 
29-77-C-0163. 

Descriptors:  'Sedimentation,  'Deposition,  *Sea 
level,  'Louisiana,  'Marshes,  •Deltas,  Benefits, 
Flood  data,  Flood  discharge,  Flow  discharge, 
Flooding,  Mississippi  River,  Atchafalaya  River. 
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Systematic  monitoring  of  changes  within  the  delta 
system  of  the  Atchafalaya  Bay  over  a  four  year 
period  has  shown  that  delta  growth  is  proportional 
to  flood  volume  and  duration.  Land  loss  was  re- 
versed during  a  major  flood  in  1979.  The  formation 
of  deltas  by  channel  bifurcation  and  bar  fusion  in 
several  areas  has  elevated  water  levels  near  the 
coast  during  floods,  causing  sediment-rich  water  to 
be  transported  into  surrounding  marshes.  New 
growth  is  evident  at  the  downdrift  chenier  plain, 
and  appears  to  be  a  result  of  rapid  sedimentation 
since  the  1950's.  (Halterman-PTT) 
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HYDROCHEMICAL  AND  ISOTOPIC  CON- 
TENT OF  BASALT  GROUNDWATERS  BE- 
NEATH THE  HANFORD  SITE,  WASHING- 
TON, 

Rockwell  International,  Richland,  WA.  Energy 
Systems  Group. 

F.  A.  Spane,  D.  L.  Graham,  and  R.  W.  Bryce. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-015795. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
RHO-BW-SA-190,  March  1982.  26  p,  10  fig,  10 
tab,  19  ref.  DE-AC06-77RL01030. 

Descriptors:  *Geochemistry,  *Water  analysis,  Ra- 
dioactive waste  disposal,  Groundwater  movement, 
Basalt  Waste  Isoloation  Project,  Columbia  River, 
Hanford  Site,  Washington,  Baseline  studies,  Spatial 
variation,  Isotope  studies. 

Major  inorganics,  trace  elements,  dissolved  gas, 
and  stable  and  unstable  isotopes  were  studied  in 
basaltic  groundwaters  involved  with  the  Basalt 
Waste  Isolation  Project,  Columbia  River  basin. 
Three  groundwaters  were  sampled:  Saddle  Moun- 
tains (sodium-calcium  bicarbonate  type),  Wanapum 
(sodium  bicarbonate-chloride  type),  and  Grande 
Ronde  (sodium  chloride  type).  Vertical  and  areal 
variations  occurred  within  short  intervals.  The  hy- 
drochemical  differences  exhibited  for  the  basalt 
formations  are  attributable  to  variations  in  ground- 
water residence  time,  geochemistry  of  the  flow 
continuum,  and  thermodynamic  relationships  that 
control  rock/water  interactions.  The  overall  dilute 
nature  and  low  concentration  of  conservative  con- 
stituents in  groundwater  within  the  Saddle  Moun- 
tains Basalt  suggest  a  local  origin  for  these  shallow 
basalt  groundwaters.  In  comparison,  increased 
chloride,  fluoride,  and  sulfate  and  decreased  car- 
bonate content  with  depth,  indicate  that  ground- 
waters in  the  Grande  Ronde  Basalt  are  part  of  an 
intermediate  to  regional  groundwater  flow  system. 
(Cassar-PTT) 
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GEOCHEMISTRY  AND  GEOHYDROLOGY  OF 
THE  WEST  DECKER  AND  BIG  SKY  COAL- 
MINING AREAS,  SOUTHEASTERN  MON- 
TANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

R.  E.  Davis. 

Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4225,  1984.  109  p,  31  fig,  14  tab, 
35  ref. 

Descriptors:  Spoil  banks,  *Strip  mine  wastes,  Strip 
mines,  Coal  mines,  *Groundwater,  Impaired  water 
quality,  *Water  levels,  'Dissolved  solids,  West 
Decker  Mine,  Big  Sky  Mine,  *Montana. 

In  the  West  Decker  Mine  area,  water  levels  west 
of  the  mine  at  post-mining  equilibrium  may  be 
almost  12  feet  higher  than  pre-mining  levels.  Dis- 
solved-solids  concentration  in  water  from  coal 
aquifers  is  about  1,400  milligrams  per  liter  and 
from  mine  spoils  is  about  2,500  milligrams  per  liter. 
About  13  years  will  be  required  for  ground  water 
moving  at  an  average  velocity  of  2  feet  per  day  to 
flow  from  the  spoils  to  the  Tongue  River  Reser- 
voir. The  increase  in  dissolved-solids  load  to  the 
reservoir  due  to  mining  will  be  less  than  1  percent. 
In  the  Big  Sky  Mine  area,  water  levels  at  post- 
mining    equilibrium    will    closely    resemble    pre- 


mining  levels.  Dissolved-solids  concentration  in 
water  from  coal  aquifers  is  about  2,700  milligrams 
per  liter  and  from  spoils  is  about  3,700  milligrams 
per  liter.  About  36  to  60  years  will  be  required  for 
ground  water  moving  at  an  average  velocity  of  1.2 
feet  per  day  to  flow  from  the  spoils  to  Rosebud 
Creek.  The  average  annual  increase  in  dissolved- 
solids  load  to  the  creek  due  to  mining  will  be  about 
2  percent,  although  a  greater  increase  probably 
will  occur  during  summer  months  when  flow  in 
the  creek  is  low.  (USGS) 
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OCCURRENCE  AND  DISTRIBUTION  OF  FLU- 
ORIDE IN  GROUNDWATERS  OF  KENYA, 

Nairobi  Univ.  (Kenya).  Dept.  of  Dental  Surgery. 
IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No.  144,  1984.  p  75- 
86,  4  fig,  2  tab,  18  ref. 

Descriptors:  'Geochemistry,  *Water  pollution 
sources,  'Fluorides,  'Water  quality,  'Groundwat- 
er, Water  supply,  Public  health,  Boreholes,  Wells, 
Kenya,  Rift  Valley,  Water  pollution  effects. 

Water  samples  from  1286  boreholes  from  different 
parts  of  Kenya  were  analyzed  for  their  fluoride 
concentrations.  The  majority  of  the  samples 
(61.4%)  had  fluoride  ion  concentrations  above  1.0 
parts  per  million,  while  19.5%  had  above  5.0  ppm. 
Excess  levels  of  fluoride  were  found  to  occur  in 
most  parts  of  the  country,  especially  in  the  Nair- 
obi, Rift  Valley,  Eastern  and  Central  Provinces 
which  contain  approximately  59.5%  of  Kenya's 
population.  The  high  fluoride  areas  tended  to  coin- 
cide with  the  geographic  locations  of  volcanic 
rock  in  and  around  the  Rift  Valley  region.  It  was 
also  observed  that  the  deeper  the  boreholes,  the 
greater  the  tendency  for  higher  concentration  of 
fluoride  in  groundwater.  The  findings  show  that 
there  is  need  to  defluoridate  groundwater  in  most 
regions  of  the  country  for  the  health  of  the  majori- 
ty of  the  Kenyan  population  if,  as  demanded  by  the 
increase  in  population,  groundwater  resources  are 
to  be  exploited.  (Author) 
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HYDROCHEMICAL  BALANCES  OF  FRESH- 
WATER SYSTEMS:  PROCEEDINGS  OF  THE 
UPPSALA  SYMPOSIUM. 

Naturvetenskapliga  Forskningslaboratoriet  i  Studs- 

vik,  Nykoeping  (Sweden). 

For  primary  bibliographic  entry  see  Field  5B. 
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ROLE  OF  NATURAL  ORGANICS  ON  WATER 
INTERACTION  WITH  SOIL  AND  ROCK, 

Kiel  Univ.  (Germany,  F.R.). 
G.  Matthess. 

In:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  11-21,  36  ref. 

Descriptors:  'Soil  water,  'Chemical  properties, 
'Organic  acids,  'Groundwater,  'Geochemistry, 
'Geohydrology,  'Humic  acids,  Biochemistry,  Or- 
ganic compounds,  Organic  matter,  Soil  organic 
matter,  Biodegradation,  Percolation,  Groundwater 
pollution,  Soil  horizons,  Adsorption. 

The  geochemical,  physical  and  biological  process- 
es which  control  the  interaction  between  the  sub- 
terranean water  and  the  solid  phases  in  the  unsatu- 
rated and  saturated  zones  are  affected  in  many 
respects  by  the  presence  of  solid  or  dissolved  or- 
ganic matter.  Organic  substances  in  the  Earth's 
crust  are  derived  from  biological  materials.  Humic 
substances  are  the  major  organic  constituents  of 
soils  and  sediments.  The  non-humic  substances  in 
soils  and  sediments  are  carbohydrates,  proteins, 
peptides,  amino  acids,  fats,  waxes,  and  low  molecu- 
lar weight  organic  acids.  The  geochemical  process- 
es that  are  affected  by  the  presence  of  organic 
substances  are  solution-precipitation,  acid-base  re- 
action, oxidation-reduction,  complexation,  and  ad- 
sorption-desorption.  The  biochemical  processes 
that  are  affected  by  organic  substances  are  bio- 
chemical degradation  and  cell  synthesis.  The  phys- 


Chemical  Processes — Group  2K 

ical  processes  that  are  influenced  by  organic  sub- 
stances are  advection,  dispersion,  filtration,  and  gas 
transport.  The  geochemical  and  biochemical  reac- 
tions during  percolation  of  infiltrated  rainwater 
through  the  unsaturated  zone  down  to  groundwat- 
er table  establish  the  quality  of  the  underlying 
groundwater.  The  content  of  dissolved  organic 
substances  increases  in  the  seepage  water  of  the 
organic  horizons  of  the  soils.  The  contents  of  oxi- 
dizable  organic  substances  are  partly  controlled  by 
the  vegetation  or  type  of  tree  cover. 
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INTERACTION  WATER-SILICATE  MINERALS 
IN  THE  UNSATURATED  ZONE  CON- 
TROLLED BY  THERMODYNAMIC  DISEQUI- 
LIBRIA, 

Kiel  Univ.  (Germany,  F.R.). 
W.  Ohse,  G.  Matthess,  A.  Pekdeger,  and  H.  D. 
Schulz. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  31-40,  6  fig,  9  ref. 

Descriptors:  'Minerals,  'Silica,  'Kaolinite,  'Gla- 
cial sediments,  'Silicates,  'Sediment- water  inter- 
faces, 'Interstitial  water,  'Thermodynamics,  Sedi- 
ments, Computer  models,  Clay  minerals,  Subsoil, 
Soil  horizons,  Chemical  properties,  Aeration  zone. 

Pore  waters  from  the  unsaturated  zone  of  Quater- 
nary glacial  outwash  sediments  were  won  by  cen- 
trifugation.  Mineral  stabilities  of  the  main  silicate 
minerals  with  respect  to  dissolved  inorganic  spe- 
cies were  carried  out  on  the  basis  of  chemical 
thermodynamics  with  the  computer  program 
WATEQF  (Plummer  et  al.,  1976).  The  calculations 
show  tendencies  of  mineral  disequilibria,  which 
result  in  corroded  grain  surfaces  or  in  precipitates 
as  detected  by  scanning  electron  microscopy 
(SEM)  and  energy  dispersive  analysis  of  X-rays 
(EDAX).  Below  the  weathered  zone  the  pore 
waters  approach  saturation  with  respect  to  feld- 
spar, mica  and  amorphous  silica,  whereas  quartz 
oversaturation  exists  in  the  total  profile.  The  un- 
dersaturation  of  the  pore  waters  with  respect  to 
feldspar  in  the  top  horizons  is  combined  with  a 
relative  enrichment  of  kaolinite  in  these  sediments. 
After  a  weathering  period  of  about  60,000  years  a 
general  decrease  of  the  corrosion  state  of  feldspars, 
dependent  upon  saturation  state  of  pore  waters 
versus  depth,  is  established.  (Author) 
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HYDROGEOCHEMICAL  EVOLUTION  AND 
VARIABILITY  OF  GROUNDWATER  IN  EX- 
PERIMENTAL BASINS  OF  S.  W.  WESTERN 
AUSTRALIA, 

For  primary  bibliographic  entry  see  Field  2F. 
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COMPARATIVE  STUDY  OF  SEQUENTIAL 
REDOX  PROCESSES  IN  THREE  BRITISH 
AQUIFERS, 

British  Geological  Survey,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
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SIMULATION  OF  PHYSICOCHEMICAL 
INTERACTIONS  IN  A  WATER-ROCK  SYSTEM 
IN  ASSESSING  GROUND-WATER  QUALITY, 

Vsesoyuznyi  Nauchno-Issledovatel'skii  Inst.  Gi- 
drogeologii  i  Inzhenerdoi  Geologii,  Moscow 
(USSR). 

G.  S.  Vartanyan,  S.  R.  Krainov,  and  G.  V. 
Kulikov. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  71-78,  3  fig,  19  ref. 

Descriptors:  'Physicochemical  properties,  'Water 
quality,  'Simulation  analysis,  'Thermodynamics, 
'Chemical  reactions,  'Groundwater  hydrology, 
'Theoretical  analysis,  'Earth-water  interfaces, 
Groundwater,  Rocks,  Model  studies,  Geohydro- 
logy, Mathematical  studies,  Chemical  properties. 
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Field  2— WATER  CYCLE 


Group  2K — Chemical  Processes 

Principles  of  simulating  physicochemical  interac- 
tions in  a  water-rock  system  are  discussed.  It  is 
shown  that  simulation  of  this  kind  provides  close 
agreement  between  estimated  and  real  distributions 
of  elements  in  groundwater.  Thus,  the  simulation 
can  be  used  in  theoretical  studies  of  hydrochemical 
processes  and  for  predicting  changes  in  ground- 
water chemical  composition.  Maximum  agreement 
between  estimated  and  real  distributions  of  ele- 
ments in  groundwater  is  attained  by  approximating 
existing  water-rock  systems  to  state  of  chemical 
equilibrium.  The  degree  of  this  approximation  in- 
creases with  a  decrease  in  the  rate  of  groundwater 
seepage,  as  well  as  with  an  increase  in  groundwat- 
er temperature  and  in  the  ratio  between  solid  and 
liquid  phases  (S/L  ratio).  In  non-equilibrium  sys- 
tems, simulation  results  may  indicate  the  trends 
and  final  effects  of  the  processes  occurring  in  the 
system  during  its  evolution  to  equilibrium.  Quanti- 
tative agreement  between  simulation  data  and  real 
concentrations  of  elements  in  non-equilibrium  sys- 
tems may  be  reached  by  using  algorithms  compris- 
ing the  principles  of  chemical  thermodynamics, 
physicochemical  hydrodynamics  and  kinetics, 
making  allowance  for  the  strong  impact  which  the 
HGD  (hydrogeodeformation)  earth  field  has  on 
these  processes.  (Author) 
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SOME  IMPLICATION  OF  THE  ROLE  OF  KI- 
NETICS IN  ENHANCING  ELEMENT  TRANS- 
PORT, 

Nairobi  Univ.  (Kenya).  Dept.  of  Geology. 
M.  P.  Tole. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  79-86,  4  fig,  10  ref. 

Descriptors:  'Thermodynamics,  *Model  studies, 
•Metals,  *Chemical  precipitation,  *Earth-water 
interfaces,  'Geochemistry,  *Kinetics,  *Leaching, 
Models,  Hydrologic  models,  Minerals,  Chemical 
reactions,  Dissolved  solids,  Geohydrology,  Mathe- 
matical  studies,   Chemical   properties,   Leachates. 

Thermodynamic  methods  have  been  used  to  pre- 
dict the  quantities  of  elements  that  can  be  trans- 
ported in  solution  under  various  conditions  of  tem- 
perature, pressure,  and  solution  composition. 
Recent  studies  show  that  equilibrium  is  often  not 
attained  under  conditions  prevalent  during  the  dis- 
persion of  metals  away  from  ore  deposits.  Based  on 
silicate  dissolution  studies,  a  dissolution  precipita- 
tion model  was  derived  to  explain  observed  miner- 
al-water interaction  kinetics.  With  this  method,  the 
rate  of  release  of  elements  from  the  solid  mineral 
during  dissolution  is  initially  linear  with  time,  until 
saturation  with  respect  to  another  solid  phase  con- 
taining the  released  elements  is  attained.  Two 
processes  then  become  operative  -  a  continued 
release  (linear  rate)  of  the  elements  from  the  dis- 
solving mineral,  and  removal  of  the  released  ele- 
ments by  precipitation.  These  relations  give  rise  to 
a  kinetic  contribution  to  the  quantities  of  metals  in 
solution  over  and  above  those  that  would  be  pre- 
dicted by  thermodynamics  alone.  The  magnitude 
of  this  kinetic  enhancement  factor  is  dependent 
upon  the  relative  magnitudes  of  the  dissolution  rate 
constant  for  the  dissolving  mineral  and  the  precipi- 
tation rate  constant  for  the  precipitated  mineral 
and  can  be  of  the  same  order  of  magnitude  (or 
more)  as  the  thermodynamic  equilibrium  factor.  A 
systematic  study  of  mineral-solution  interaction  ki- 
netics is  required  to  provide  basic  data  to  enable 
the  prediction  of  the  processes  of  leaching  of  ore 
deposits  and  the  concentrations  of  metals  to  be 
expected  in  solution  during  geochemical  studies. 
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HYDROCHEMICAL  PROCESSES  IN 

GROUNDWATER  DISCHARGE  AREAS, 

Uppsala  Univ.  (Sweden). 
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RESPIRATORY  GAS  CONTENT  (02  AND  C02) 
AND  IONIC  COMPOSITION  OF  RIVER 
WATER  IN  THE  PLAIN  OF  ALSACE  (EAST- 
ERN FRANCE), 


Centre    National    de    la    Recherche    Scientifique, 

Strasbourg  (France).  Lab.  de  Physiologie  Respira- 

toire. 

For  primary  bibliographic  entry  see  Field  2F. 
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HYDROCHEMISTRY  OF  SPRINGS  FROM  DO- 
LOMITE REEFS  IN  THE  SOUTHERN  ALPS 
OF  NORTHERN  ITALY, 

Vrije  Univ.,  Amsterdam  (Netherlands). 
C.  A.  J.  Appelo,  H.  E.  Beekman,  and  W.  A. 
Oosterbaan. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  125-138,  7  fig,  2  tab,  14  ref. 

Descriptors:  Minerals,  'Calcium,  'Magnesium, 
'Springs,  'Isotopic  tracers,  'Dolomite,  'Water 
chemistry,  'Geohydrology,  'Chemical  properties, 
Chemical  reactions,  Geologic  fractures,  Aquifers, 
Carbon  dioxide,  Isotope  studies,  Groundwater, 
Geochemistry. 

The  evolution  of  spring  water  composition  for 
pure  dolomite  rock  of  Northern  Italy  was  studied 
using  data  on  dissolution  kinetics  from  laboratory 
experiments  and  carbon  isotopes  to  determine  reac- 
tion mechanisms.  Ca/Mg  ratios  of  spring  water 
show  congruent  dissolution  of  dolomite.  Surface 
water  sampled  at  high  altitudes  before  infiltration 
into  the  dolomite  has  low  Ca  and  Mg  concentra- 
tions and  lower  than  atmospheric  C02  pressures. 
Concentrations  of  these  minerals  in  springs  around 
the  reefs  and  delta  C13-values  in  a  number  of 
springs  are  consistent  with  open  system  dissolution 
during  flow  through  fissures  from  high  altitude  to 
spring  level.  Therefore,  the  fissures  must  be  large 
enough  to  permit  air  circulation.  Dissolution  ex- 
periments with  polished  dolomite  slabs  immersed 
in  water  charged  with  air  for  a  period  of  two 
months  confirmed  a  rapid  rate  of  dissolution  for 
dolomite.  Under  field  conditions,  only  a  few  days 
would  be  needed  to  reach  concentrations  of  dolo- 
mite near  saturation.  Some  springs  have  lower 
delta-C13  levels  and  show  small  Ca  and  Mg  con- 
centration increases.  Such  springs  are  considered 
to  reflect  an  additional  flow  component  due  to  the 
drainage  of  vegetated  soil  in  the  area  surrounding 
the  reef. 
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DESIGN    OF    A    HYDROCHEMICAL    DATA 
COLLECTION  PROGRAMME, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  7A. 
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RELIABILITY    OF    INFORMATION    IN    HY- 
DROGEOCHEMICAL  INVESTIGATIONS, 

Akademiya  Navuk  BSSR,  Minsk. 
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CONDITIONS  AND  FREQUENCY  OF  SAM- 
PLING FOR  ELUCIDATIONS  OF  TRANSPORT 
MECHANISMS  AND  ELEMENT  BUDGETS  IN 
UPLAND  DRAINAGE  BASINS, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  7A. 
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USE  OF  DIFFERENT  PHYSICAL  SEPARA- 
TION TECHNIQUES  FOR  TRACE  ELEMENT 
SPECIATION  STUDIES  IN  NATURAL 
WATERS, 

Oslo  Univ.  (Norway).  Dept.  of  Chemistry. 
B.  Salbu,  E.  Steinnes,  and  H.  Bjornstad. 
In:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember   1984.    IAHS-AISH   Publication   No    150, 
1984.  p  203-213,  3  fig,  1  tab,  21  ref. 

Descriptors:  'Trace  elements,  'Water  analysis, 
•Separation  techniques,  'Ultrafiltration,  'Electro- 
dialysis,  'Electrophoresis,  'Gels,  'Centrifugation, 
Membrane  filters.  Dialysis,  Membrane  processes, 
Chemical  properties. 


Hydrochemical  balance  studies  require  knowledge 
of  the  speciation  of  the  elements  concerned, 
namely  the  distribution  between  soluble  and  sus- 
pended forms  and  among  different  soluble  species. 
The  separation  of  truly  soluble  forms  of  trace 
elements  from  the  fraction  associated  with  the 
particulate  phase  in  natural  freshwater  is  usually 
not  possible  by  membrane  filtration.  Alternative 
techniques  such  as  ultrafiltration,  centrifugation, 
dialysis  in  situ  or  in  the  laboratory,  electrodialysis, 
free-liquid  electrophoresis,  gel  filtration,  or  a  com- 
bination of  separation  steps  based  on  these  tech- 
niques are  required.  Each  of  these  separation  tech- 
niques is  critically  evaluated  with  respect  to  its 
feasibility  for  speciation  studies  in  natural  waters. 
In  general,  separations  that  can  be  carried  out  at 
the  sampling  site  are  preferable.  Choosing  the 
proper  combination  of  separation  techniques  to 
characterize  the  systems  involved  will  become  in- 
creasingly important  and  more  analytical  work  is 
needed  in  this  field. 
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MASS-BALANCE  APPROACH  TO  THE  UN- 
DERSTANDING OF  GEOCHEMICAL  PROC- 
ESSES IN  AQUEOUS  SYSTEMS, 

Ustredni  Ustav  Geologicky,  Prague  (Czechoslova- 
kia). 
For  primary  bibliographic  entry  see  Field  5B. 
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PHYSICO-CHEMICAL       CHARACTERISTICS 

OF  SURFACE   WATERS   AND   HYDROLOGI- 

CAL    BEHAVIOR    OF   A    SMALL   GRANITIC 

BASIN  (VOSGES  MASSIF,  FRANCE):  ANNUAL 

AND  DAILY  VARIATIONS, 

Centre    National    de    la    Recherche    Scientifique, 

Strasbourg  (France).  Centre  de  Sedimentologie  et 

de  Geochimie  de  la  Surface. 
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GEOCHEMICAL  STUDIES  IN  THE  DRAIN- 
AGE BASIN  OF  THE  RIO  VOUGA  (PORTU- 
GAL). I.  GENERAL  HYDROGEOCHEMISTRY 
FROM  ITS  ORIGIN  TO  THE  RIA  DE  AVEIRO, 

Utrecht  Rijksuniversiteit  (Netherlands). 
C.  H.  Van  der  Weijden,  H.  L.  Ten  Haven,  H.  A. 
Boer,  C.  F.  A.  Hopstaken,  and  S.  P.  Vriend. 
IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember   1984.    IAHS-AISH    Publication   No    150, 
1984.  p  263-276,  7  fig,  3  tab,  9  ref. 

Descriptors:  'Geochemistry,  'Geohydrology, 
'Chemical  properties,  'Trace  elements,  'Rivei 
basins,  'Weathering,  'Estuaries,  'Minerals,  Alumi- 
num, Manganese,  Iron,  Fertilizers,  Rocks,  Watei 
analysis,  Hydrologic  data  collections. 

A  hydrogeochemical  survey  in  the  drainage  basil 
of  the  Rio  Vouga  (Portugal)  was  carried  oui 
during  the  summer  of  1981.  Waters  and  composit* 
rock  samples  were  analyzed  for  major  constituent! 
and  some  trace  elements.  The  dominant  rock  type! 
of  the  basin  are  granite  and  metasediments.  A 
comparison  of  water  and  rock  chemistry,  usinj 
discriminant  function  analysis  of  the  data  obtainec 
on  the  water  chemistry,  showed  that  distinction 
between  granitic  and  metasedimentary  waters  h 
possible.  However,  partial  weathering  of  rock 
forming  minerals  as  well  as  contributions  of  marine 
aerosols  and  of  fertilizers  to  the  water  chemistrj 
obfuscate  straightforward  relationships.  A  brie 
survey  of  water  chemistry  in  the  Ria  de  Aveirt 
revealed  that  the  elements  Al,  Fe,  and  Mn  behavi 
conservatively  during  estuarine  mixing,  which  v 
probably  caused  by  conservative  mixing  of  colloi 
dal  matter  in  this  lagoon.  (Author) 
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Inst. 
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IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  277-285,  7  tab,  8  ref. 

Descriptors:  'Geochemistry,  'Weathering,  ♦Kinet- 
ics, 'Groundwater,  'Chemical  reactions,  'Geohy- 
drology,  'Subsurface  water,  'Mineral  water, 
Rocks,  Minerals,  Hydrologic  data  collections, 
Chemical  properties,  River  basins,  Leaching. 

A  study  of  the  hydrogeochemical  balance  in  the 
territory  of  the  U.S.S.R.  and  its  separate  regions 
enabled  a  regional  evaluation  to  be  made  of  the 
role  of  subsurface  waters  in  the  redistribution  of 
matter  in  the  upper  parts  of  the  earth's  crust.  The 
intensity  of  the  processes  of  chemical  weathering 
of  the  major  types  of  rock-forming  minerals  was 
calculated  for  large  platform  and  mountain-folded 
regions.  The  kinetics  of  chemical  weathering  and 
formation  of  secondary  products  was  obtained 
from  detailed  hydrogeochemical  balance  investiga- 
tions of  key  areas.  In  interactions  between  subsur- 
face waters  with  mountain  rocks,  a  transformation 
of  the  latter  takes  place.  As  a  result,  chemical 
elements,  in  strictly  definite  amounts  for  each  case, 
pass  into  a  solution  and  form  a  subsurface  constitu- 
ent of  the  hydrogeochemical  balance  of  separate 
ions.  The  hydrogeochemical  balance  was  used  for 
the  quantitative  estimation  of  discharge  of  subsur- 
face waters  with  an  abnormal  chemical  composi- 
tion on  the  basins  of  the  rivers  Velichshai  and 
Tutkhun.  The  balance  method  allowed  the  investi- 
gation of  the  natural  discharge  of  thermomineral 
and  mineral  waters.  The  data  obtained  agreed  well 
with  estimations  of  reserves  of  types  of  subsurface 
waters  studied  by  means  of  the  hydrodynamic 
method. 
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STUDY  OF  THE  HYDROCHEMICAL  REGIME 
AND  ITS  LONG-TERM  VARIATIONS  IN  THE 
CASE  OF  SOME  RIVERS  IN  U.S.S.R., 

Hydrochemical  Inst.,  Rostov-na-Donu  (USSR). 
A.  M.  Nikanorov,  and  V.  V.  Tsirkunov. 
IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember   1984.    IAHS-AISH   Publication   No    150, 
1984.  p  287-293,  3  fig,  1  tab,  6  ref. 

Descriptors:  'Anions,  'Cations,  'Ions,  'Seasonal 
variation,  'Geochemistry,  'Dissolved  solids, 
'Rivers,  'Ion  transport,  Baseline  studies,  Salinity, 
Chemical  properties,  Water  analysis,  Water  qual- 
ty,  Hydrologic  data  collections,  Water  pollution 
:ffects. 

Seasonal  and  long  term  (1950-1980)  variations  in 
:oncentrations  of  major  cations  and  anions  for  10 
arge  rivers  in  the  U.S.S.R.  were  studied  along 
vith  the  relation  between  hydrochemical  and  hy- 
lrological  regimes  and  transport  of  major  ions. 
ITie  basic  method  of  investigation  of  long-term 
'ariations  was  detection  of  linear  trends  from  the 
ecords  of  flow-weighted  annual  concentrations. 
'or  13  rivers  for  which  20-yr  water  quality 
ecords  were  available  and  which  were  not  associ- 
ated with  major  sources  of  pollution  (background 
lvers)  linear  trends  were  found  to  be  insignificant 
nth  relative  values  of  1.0-1.5%.  A  tendency  to- 
wards an  increase  in  concentration  of  chloride  may 
■ :  explained  by  the  start  of  anthropogenic  impact, 
vluch  may  change  the  low  concentration  of  back- 
TOund  rivers.  In  the  rivers  Don,  Kura  and  Terek, 
he  relative  value  of  linear  trends  for  Cl(-),  S04(-), 
<a(+)  and  K(+)  was  2-4%.  Insignificant  negative 
•ends  were  observed  for  the  rivers  Yenisei,  Lena 
nd  Ob.  In  rivers  exposed  to  heavy  anthropogenic 
npact,  an  increase  (by  10-40%)  of  the  major  ions 
■ansport  was  observed  in  spite  of  the  considerable 
'.5-35%)  decrease  in  water  flow.  The  greatest 
lcrease  was  observed  in  the  transport  of  Cl(-) 
04(-),  and  Na(  + )  and  K( + ). 
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HYDROCHEMICAL  BUDGETING  IN  STUDIES 
OF  GROUND-WATER  RENEWABILITY  IN 
AREAS  OF  GLACIAL  FORMATION  SYSTEMS, 

Polish  Academy  of  Sciences,  Warsaw.  Geological 

Sciences  Inst. 
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MODEL  EXPERIMENTAL  STUDY  OF  HY- 
DROCHEMICAL PROCESSES  IN  THE  SATU- 
RATED ZONE, 

Higher  Inst,  of  Mining  and  Geology,  Sofia  (Bul- 
garia). 
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In:  Hydrochemical  Balances  of  Freshwater  Sys- 
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Descriptors:  'Heavy  metals,  'Cations,  Water  pol- 
lution sources,  'Saturated  zone,  'Hydrologic 
models,  'Organic  acids,  'Ion  transport,  'Fate  of 
pollutants,  Groundwater  movement,  Groundwater 
recharge,  Humic  acid,  Fulvic  acid,  Ions,  Models, 
Model  studies,  Mathematical  models,  Water  pollu- 
tion. 

Results  are  presented  from  a  model  study  carried 
out  under  dynamic  conditions,  of  the  migration  of 
heavy-metal  ions  Mn(2  +  ),  Ni(2  +  ),  Cu(2+) 
Zn(2  +  ),  Cd(2  +  ),  Hg(2  +  ),  Pb(2  +  ),  and  Fe(3  +  ), 
with  and  without  natural  chelate-forming  agents 
(dissolved  humic  acids)  in  order  to  study  the  role 
of  various  hydrochemical  processes,  mainly  in  the 
saturated  zone  of  alluvial  aquifers.  The  collected 
data  are  interpreted  according  to  the  recently  de- 
veloped techniques  of  'the  three  characteristic 
points.'  The  elimination  (binding)  forms  of  the 
heavy-metal  ions  with  the  filtration  medium  were 
analyzed  with  the  aid  of  a  differential  extraction 
sequence.  Results  indicated  that  in  the  presence  of 
dissolved  humic  (fulvic)  acids  as  normal  hydrogeo- 
chemical ingredients,  homogeneous  chelate  forma- 
tion prevails,  thereby  reducing  the  filtration 
medium  -  water  interactions  and  thus  increasing 
the  migration  capability  of  these  toxic  inorganic 
pollutants.  The  modified  extraction  sequence  as 
well  as  the  analyses  of  the  solid-phase  composition 
and  tests  of  the  influence  of  migration  forms  on 
plant  uptake  aid  in  more  satisfactory  prediction  of 
the  hazard  posed  by  secondary  metal-ion  remobili- 
zation  and  pollution.  The  present  study  may  also 
be  of  use  in  predicting  hydrochemical  processes 
for  the  artificial  recharge  of  groundwater  reserves 
and  their  purification  to  obtain  potable  supplies 
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Descriptors:  'Water  currents,  'Bays,  'Hydrodyna- 
mics, 'Tides,  Aquatic  habitats,  Data  processing, 
Conductivity,  Flushing,  Water  pollution  effects, 
Time  series  analysis,  Water  quality  standards, 
'California. 

This  is  the  second  report  in  a  planned  series  on  the 
hydrodynamics  of  the  San  Francisco  Bay.  A 
number  of  changes  have  been  proposed  for  Suisun 
Bay  that  could  have  an  effect  on  the  water  quality 
in  the  region,  for  example,  a  proposed  deepening 
of  the  shipping  channel,  a  suggested  tidal  barrier, 
and  a  proposed  San  Luis  Drain  into  the  bay  near 
Chipps  Island.  These  factors  illustrate  the  need  for 
a  better  understanding  of  the  hydrodynamics  in 
Suisun  Bay.  The  hydrodynamic  circulation  in 
Suisun  Bay  is  typical  of  a  progressive  wave  in  a 
partially  mixed  estuary.  The  main  flows  are  along  a 
few  well-defined  channels,  separated  by  shallow 
gravel  banks  and  mud  flats,  and  also  occur  be- 
tween islands.  Evidence  is  found  of  tidal  trapping 
in  Grizzly  Bay.  There  is  a  difference  in  the  phase 
of  the  tidal  currents  going  into  Grizzly  Bay  and 
those  passing  through  the  Suisun  Cutoff  north  of 
Ryer  Island.  The  net  effect  of  these  phase  differ- 
ences when  averaged  over  a  tidal  cycle  is  to  in- 
crease the  dispersion  of  pollutants.  The  data  proc- 
essing and  archiving  techniques  used  were  devel- 
oped for  an  earlier  report  on  the  current  in  the 
South  San  Francisco  Bay.  The  original  data  were 
first  converted  into  a  standard  30-minute  averaged 
file  for  each  meter  deployment.  Time  series  plots, 
Eulerian  progresive  vector  diagrams,  and  current 
roses  were  prepared.  The  current  and  conductivity 
data  provide  a  substantial  base  for  further  analyses 
of  flushing  mechanisms.  (Fazio-Omniplan) 
W86-03448 


CURRENTS  IN  SAN  PABLO  BAY, 

California  Univ.,  Berkeley. 

R.  A.  Denton. 

California  State  Water  Resources  Control  Board, 

Sacramento  Aquatic  Hiabitat  Program,  Publication 

No.  85-4wr,  March,  1985.  51  p.  28  fig,  17  ref,  6 

append. 

Descriptors:  'Water  currents,  'Bays,  'Flow  char- 
acteristics, 'Wind  velocity,  'Current  meters,  'Hy- 
drologic data  collections,  Flushing,  Water  pollu- 
tion effects,  Tides,  Tidal  currents,  Saline  water 
intrusion,   Salinity,   Density  currents,   'California. 

Eleven  stations  in  San  Pablo  Bay  were  deployed  in 
March-May  1979  and  May-November  1980  to  pro- 
vide seasonal  measurements  and  variations  of  cur- 
rent, conductivity,  temperature  and  salinity.  The 
average  tidal  current  cycle  can  be  used  to  model 
the  typical  tidal  excursions  and  mean  residual  cur- 
rents for  studies  of  pollutant  dispersion  and  its 
effect  on  the  bay's  ecology.  San  Pablo  Bay  has  two 
main  flows  bordered  by  large  mudflat  areas.  It  also 
has  significant  salt  and  brackfish  tidal  marshes 
which  support  numerous  food  organisms.  Seasonal 
changes  in  salinity  cause  seasonal  changes  in  fish 
populations;  larger  freshwater  inflows  in  winter 
allow  more  freshwater  fish  varieties  to  extend  sea- 
ward. The  bay's  flow  is  typical  of  a  progressive 
wave  in  a  partially  mixed  estuary,  with  the  slack 
velocities  occuring  several  hours  after  high  and 
low  tide  and  at  different  times  along  the  main 
channel  and  the  shallow  area  to  the  north.  The 
exchange  between  the  strong  main  channel  flows 
and  the  weaker  flows  in  the  shallows  increases  the 
longitudinal  dispersion  of  pollutants  in  the  main 
channel.  Conversely,  pollutants  released  in  the 
shallows  will  take  a  relatively  long  period  to  be 
dispersed  and  diluted.  Pollutant  dispersion  is  usual- 
ly only  critical  during  periods  of  low  Delta  out- 
flow. The  current  and  conductivity  data  provide  a 
substantial  base  for  further  analyses  of  flushing 
mechanisms.  Suggestions  for  future  research  in- 
clude studying  the  correlation  between  tidal  eleva- 
tion, flow  velocity  and  salinity,  and  the  effect  of 
wind  stresses  on  the  flushing  process  and  on  resid- 
ual currents  in  the  shallows.  (Atkins-Omniplan) 
W86-03449 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 

VERIFICATION  OF  THE  CHESAPEAKE  BAY 
MODEL:  CHESAPEAKE  BAY  HYDRAULIC 
MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

N.  W.  Scheffner,  L.  G.  Crosby,  D.  F.  Bastian,  A. 

M.  Chambers,  and  M.  A.  Granat. 

Technical  Report  HL-81-14,  December  1981.  Final 

Report.  275  p,   33  fig,   8  tab,  4  append,   14  ref. 

Descriptors:  'Chesapeake  Bay,  'Hydraulic  models, 
♦Estuaries,  'Model  testing,  'Salinity  currents, 
•Tidal  hydraulics,  Bays,  Tides,  Models,  Model 
studies,  Salinity,  Hydrographs,  Tidal  currents, 
Saline-freshwater  interfaces,  Tributaries,  Rivers. 

The  Chesapeake  Bay  model,  a  fixed-bed  model 
constructed  to  a  horizontal  scale  ratio  of  1:1000 
and  a  vertical  scale  ratio  of  1:1000,  reproduced  the 
Chesapeake  Bay  from  the  ocean  to  the  head  of 
tides  for  each  tributary.  Reproduction  extended  to 
the  +20  ft  contour.  The  model  was  equipped  with 
the  necessary  appurtenances  to  reproduce  accu- 
rately and  measure  tidal  heights,  tidal  currents, 
salinity  distributions,  and  freshwater  inflows.  Due 
to  the  immense  size  of  the  model  (8.6-acre  model 
housed  in  a  14-acre  building),  complete  computer 
control  and  data  aquisition  capabilities  were  pro- 
vided. Severe  limitations  in  prototype  data  in  addi- 
tion to  substantial  wind  contamination  of  those 
data  necessitated  a  detailed  data  analysis  program 
which  resulted  in  a  modified  approach  to  physical 
model  verification.  This  was  accomplished  in  the 
following  two  separate  modes  of  operation:  verifi- 
cation for  tidal  heights  and  tidal  velocities  using  an 
M2  constituent  tide  and  a  constant  long-term  fresh- 
water inflow,  and  verification  for  salinities  using  a 
typical  28-day  tidal  cycle  (with  long-period  wind 
energy  filtered  out)  and  inflow  hydrographs  repro- 
duced in  2-wk  time-steps.  A  bubbler  system  was 
incorporated  in  the  model  to  statistically  reproduce 
the  vertical  mixing  caused  by  wind  fields  acting  on 
the  prototype.  Excellent  verification  of  the  model 
was  achieved.  (Author) 
W86-03459 


SIMULATION  OF  ESTUARINE  SILT  TRANS- 
PORT ACCORDING  TO  STORM  WATER 
RUNOFF, 

For  primary  bibliographic  entry  see  Field  2J. 
W86-03465 


INLAND  TRAVEL  OF  TIDE-DRIVEN  SALINE 
WATER  IN  THE  ALTAMAHA  AND  SATILLA 
RIVERS,  GEORGIA,  AND  THE  ST.  MARYS 
RIVER,  GEORGIA-FLORIDA, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

M.  H.  Brooks,  and  J.  B.  McConnell. 
,  1983.  17  p,  8  fig,  3  tab,  5  ref. 

Descriptors:  'Tidal  rivers,  'Saline  water  intrusion, 
•Specific  conductivity,  Low  flow,  'Spring  tides, 
Altamalia  River,  Satilla  River,  'Georgia,  Camden 
County,  Glynn  County,  Mcintosh  County,  Flori- 
da, Nassau  County. 

The  inland  travel  of  saline  water  from  the  ocean 
into  the  Altamaha  and  Satilla  Rivers  in  Georgia, 
and  the  St.  Marys  River  in  Georgia-Florida,  was 
investigated  in  November  1981.  Abnormally  high 
tides  coupled  with  low  river  flows  probably  result- 
ed in  near  maximum  inland  travel  of  saline  water 
into  these  rivers.  The  maximum  tide  heights  during 
the  days  of  the  investigations,  measured  by  a  tide- 
stage  recorder  at  Fernandina  Beach,  Florida,  were 
6.3  feet  (November  13)  and  5.8  feet  (November  14) 
above  sea  level.  Mean  daily  flows  of  the  Altamaha, 
Satilla,  and  St.  Marys  Rivers  at  stream-gaging  sta- 
tions in  the  vicinity  of  the  study  reaches  were 
2,080,  84,  and  109  cubic  feet  per  second,  respec- 
tively. Specific  conductance  served  as  an  indicator 
of  ocean-derived  saline  water  in  the  rivers  and  was 
used  to  determine  the  chlorinity  gradients  of  the 
river  reaches.  The  maximum  distance  saline  water 
traveled  inland  during  the  high  tides  was  about  24 
river  miles  in  the  Altamaha  River,  51.5  river  miles 
in  the  Satilla  River,  and  40.2  river  miles  in  the  St. 
Marys  River.  (USGS) 
W86-03561 


ECOLOGICAL  SOLUTIONS  TO  ENVIRON- 
MENTAL MANAGEMENT  CONCERNS  IN 
THE  P1NELANDS  NATIONAL  RESERVE: 
PROCEEDINS  OF  A  CONFERENCE, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
Held  on  April  18-21,  1982.  Camden/Cherry  Hill, 
New  Jersey,  47   p,   December,    1982.   Edited  by 
Ralph  E.  Good.  DEB-8200529. 

Descriptors:  'Pinelands  National  Reserve,  'Ecolo- 
gy, 'Environment,  'Information  exchange,  Eco- 
systems, Wetlands,  Forest  fires,  Nutrients,  Water 
quality,  Hydrology,  Ecological  distribution. 

Pinelands  ecosystems  support  39  species  of  mam- 
mals, 59  species  of  reptiles  and  amphibians,  91 
species  of  fish  (including  estuarine  species),  299 
species  of  birds  and  over  800  vascular  plant  taxa. 
Much  of  the  area  is  still  sparsely  settled,  at  least  by 
local  criteria,  although  New  York  City  and  Phila- 
delphia are  both  less  than  100  miles  away.  In  this 
sense  the  Pinelands  represent  an  interesting  cultur- 
al anomaly.  The  goal  of  the  conference  was  to 
develop  recommendations  for  an  organized  collec- 
tion of  ecological  and  environmental  information 
about  the  Pinelands.  There  are  two  interrelated 
mandates  for  achieving  this  goal:  (1)  to  provide  a 
data  base  for  initially  formulating  and  subsequently 
justifying,  even  under  the  most  intense  scientific 
and  legal  scrutiny,  the  best  management  plan  for 
the  Pinelands,  and  (2)  to  enhance  and  further  the 
science  of  ecology  by  understanding  the  popula- 
tion and  ecosystem  properties  unique  to  the  Pine- 
lands, and  by  employing,  where  possible,  recipro- 
cal transfers  of  information  to  and  from  the  Pine- 
lands and  other  ecosystems.  Clearly  the  best  man- 
agement plan  will  depend  upon  our  understanding 
of  the  properties  and  processes  of  the  Pinelands. 
This  volume  is  a  compilation  of  syntheses  of  the 
conference  presentations  with  a  brief  text  of  back- 
ground material. 
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MARICULTURE  IN  OLD  RICE  FIELD  IM- 
POUNDMENTS: AN  ANALOGY  FOR 
DREDGED  MATERIAL  CONTAINMENT 
AREAS, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
J.  M.  Dean,  C.  A.  Wilson,  and  N.  C.  Alon. 
In:  Aquaculture  in  Dredged  Material  Containment 
Areas:  Proceedings,  September  1982,  Galveston, 
TX.  Miscellaneous  Paper  D-83-2,  October  1983.  p 
143-152,  1  fig,  4  ref. 

Descriptors:  'Ponds,  'Dredging,  'Fish  ponds, 
•Fish  farming,  'Aquaculture,  'Aquatic  habitats, 
Lakes,  Brackish  water,  Rice  fields,  Aquatic  life, 
Aquatic  animals,  South  Carolina,  Estuarine  envi- 
ronment, Minnows,  Clams,  Invertebrates,  Scallops, 
Shellfish,  Waterfowl,  Ducks,  Crabs,  Oysters, 
Crawfish,  Prawns,  Shrimp. 

Thousands  of  acres  of  South  Carolina's  estuarine 
coastline  were  impounded  for  rice  production 
before  the  start  of  the  twentieth  century.  This 
acreage,  owned  by  private  concerns,  State  agen- 
cies, and  the  Federal  government,  has  been  used 
for  extensive  aquaculture  production  since  rice  cul- 
tivation was  abandoned.  The  most  common  use  has 
been  active  management  for  waterfowl,  and  signifi- 
cant returns  have  been  realized  from  hunting 
leases.  Historically,  a  variety  of  organisms  of  inter- 
est to  aquaculturists  have  been  introduced  into  the 
ponds.  Our  research  has  shown  that  blue  crabs, 
mullet,  and  shrimp  survive  at  a  higher  rate  and 
grow  larger  than  do  their  wild  counterparts.  Addi- 
tional studies  have  indicated  that  cage-grown  oys- 
ters are  also  adaptable  to  rice-field  culture.  Other 
species,  such  as  bait  minnows,  clams,  and  scallops, 
could  be  raised  in  the  brackish  water  impound- 
ments while  prawns  and  crawfish  would  be  suita- 
ble for  freshwater  impoundments.  Experimental 
aquaculture  has,  so  far,  been  limited  to  a  very  low 
management  extensive  type  of  culture.  Dredged 
material  containment  areas  (DMCA)  would  do 
better  to  combine  intensive  and  extensive  cultures. 
Existing  impoundment  aquaculture  provides  a 
management  model,  while  the  development  and 
success  of  DMCA  aquaculture  would  contribute  to 
solving  current  impoundment  problems.  (Author) 
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PROCEEDINGS:  2ND  ANNUAL  GULF  OF 
MEXICO  INFORMATION  TRANSFER  MEET- 
ING. 

Minerals  Management  Service,  Metairie,  LA.  Gulf 

of  Mexico  OCS  Regional  Office. 

For  primary  bibliographic  entry  see  Field   10D. 
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PROCEEDINGS  OF  THE  CONFERENCE  ON 
COASTAL  EROSION  AND  WETLAND  MODI- 
FICATION IN  LOUISIANA:  CAUSES,  CONSE- 
QUENCES, AND  OPTIONS. 

Louisiana  Universities  Marine  Consortium,  Chau- 

vin. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-03850 


SEDIMENTATION  AND  APPARENT  SEA- 
LEVEL  RISE  AS  FACTORS  AFFECTING  LAND 
LOSS  IN  COASTAL  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  23. 
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ASSESSMENT  OF  GEOLOGICAL  AND 
HUMAN  FACTORS  RESPONSIBLE  FOR  LOU- 
ISIANA  COASTAL  BARRIER  EROSION, 

Louisiana  Geological  Survey,  Baton  Rouge. 
For  primary  bibliographic  entry  see  Field  2J. 
W86-03852 


MUDFLAT  AND  MARSH  PROGRADATION 
ALONG  LOUISIANA'S  CHENIER  PLAIN:  A 
NATURAL  REVERSAL  IN  COASTAL  ERO 
SION, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stud- 
ies Inst. 
For  primary  bibliographic  entry  see  Field  2J. 

W86-03853 

EFFECT  OF  COASTAL  ALTERATION  OH 
MARSH  PLANTS, 

Louisiana  State  Univ.,   Baton  Rouge.   School  o 
Forestry  and  Wildlife  Management. 
R.  H.  Chabreck. 

IN:  Proceedings  of  the  Conference  on  Coasta 
Erosion  and  Wetland  Modification  in  Louisiana 
Causes,  Consequences,  and  Options,  October  5-7 
1981,  Baton  Rouge,  Louisiana.  FWS/OBS-82/59 
September  1982.  p  92-98,  1  tab,  11  ref. 

Descriptors:  'Marsh  plants,  *  Wetlands,  'Marshes 
•Louisiana,  Salt  marsh,  Coastal  marshes,  Salt  toler 
ance,  Saline  water  intrusion,  Salinity,  Vegetations 
effects,  Environmental  effects. 

The  Louisiana  coastal  marsh  is  subdivided  infc 
four  vegetative  types:  saline,  brackish,  intermedi 
ate,  and  fresh.  The  types  occur  in  bands  generall; 
paralleling  the  coastline  and  contain  characteristi 
water  salinity  levels  and  plant  communities.  A< 
tivities  of  man  coupled  with  natural  process© 
such  as  subsidence  and  erosion,  have  remove 
many  natural  tidewater  barriers  and  reduced  frest 
water  flow  through  the  marshes.  As  a  result,  salt 
water  intrusion  from  the  Gulf  of  Mexico  has  ii 
creased  and  the  boundaries  of  vegetative  tyjx 
have  been  altered.  The  saline  vegetative  type  hi 
greatly  increased  in  size  and  the  brackish  an 
intermediate  types  have  shifted  inland.  This  hi 
caused  a  drastic  reduction  in  the  size  of  the  fres 
vegetative  type.  (Author) 
W86-03856 

EFFECTS  OF  WETLAND  DETERIORATE 
ON  THE  FISH  AND  WILDLIFE  RESOURCE 
OF  COASTAL  LOUISIANA, 

Fish  and  Wildlife  Service,  Lafayette,  LA. 

D.  W.  Fruge. 

IN:   Proceedings  of  the   Conference  on   Coast 

Erosion  and  Wetland  Modification  in  Louisian 

Causes,  Consequences,  and  Options,  October  5- 
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1981,  Baton  Rouge,  Louisiana.  FWS/OBS-82/59, 
September  1982.  p  99-107,  33  ref. 

Descriptors:  *Marshes,  *Wetlands,  *Coastal 
marshes,  'Louisiana,  'Environmental  effects, 
Water  fowl,  Ducks,  Geese,  Fish,  Shellfish. 

Wetland  deterioration,  which  is  partially  attributa- 
ble to  natural  causes,  has  been  greatly  accelerated 
by  human  influences  such  as  navigation  channel, 
excavation,  agricultural  drainage,  and  construction 
of  mainline  Mississippi  River  levees  that  have  pre- 
sented freshwater  and  sediment  overflow  into  adja- 
cent subdelta  marshes.  The  serious  declines  in  estu- 
arine-dependent  fish  and  shellfish  harvest,  fur 
catch,  waterfowl  habitat,  and  related  fish  and  wild- 
life productivity  which  would  be  caused  by  contin- 
ued wetland  deterioration  are  discussed.  The  mag- 
nitude of  the  use  of  these  coastal  wetlands  by 
ducks,  geese,  fish  and  shellfish  is  described.  The 
future  of  marsh  restoration  to  be  financed  by  the 
state  of  Louisiana  through  its  Coastal  Environmen- 
tal Protection  Trust  Fund  is  discussed.  (Halterman- 
PTT) 
W86-03857 


SOME  CONSEQUENCES  OF  WETLAND 
MODIFICATION  TO  LOUISIANA'S  FISHER- 
IES, 

Louisiana  Dept.  of  Wildlife  and  Fisheries,  Baton 
Rouge. 
B.  Barrett. 

IN:  Proceedings  of  the  Conference  on  Coastal 
Erosion  and  Wetland  Modification  in  Louisiana: 
Causes,  Consequences,  and  Options,  October  5-7, 
1981,  Baton  Rouge,  Louisiana:  FWS/OBS-82/59, 
September  1982.  p  108-1 1 1,  5  ref. 

Descriptors:  *Wetlands,  'Erosion,  'Fisheries, 
•Louisiana,  Fish,  'Marshes,  'Coastal  marshes,  En- 
vironmental effects,  Dams,  Reservoirs. 

Agencies  of  the  State  and  Federal  Governments  as 
well  as  local  interests  have  long  recognized  that 
Louisiana's  wetlands  are  undergoing  adverse  eco- 
logical changes.  These  changes  are  the  result  of 
i>oth  natural  processes  and  the  works  of  man.  The 
dominant  ecological  change  taking  place  in  the 
:oastal  area  is  habitat  alteration-wetlands  are 
:roded  and  replaced  by  water.  Now  there  are 
many  proposals  to  reduce  erosion  rates  which  in- 
:lude  freshwater  introduction,  jetties,  and  addition- 
al restrictions  on  activities.  Freshwater  introduc- 
:ion  may  be  the  most  efficient  means  of  reducing 
and  loss  rates.  Fresh  water,  particularly  from  the 
Mississippi  River,  would  reduce  saltwater  intrusion 
ind  contribute  nutrients  and  sediments  to  the  estu- 
iries  and  wetlands.  Changes  in  water  regimes, 
towever,  could  drastically  alter  animal  populations 
is  occurred  in  Sabine  Lake.  The  water  cycle  was 
:hanged  by  the  constructions  of  the  Toledo  Bend 
eservoir  and  dam  which  resulted  in  a  drastic 
•eduction  in  shrimp  harvest  in  this  lake.  (Author) 
iV86-03858  ' 


ZETLAND  LOSSES  AND  COASTAL  FISHER- 
ES:  AN  ENIGMATIC  AND  ECONOMICALLY 
SIGNIFICANT  DEPENDENCY, 

-ouisiana  State  Univ.,  Baton  Rouge.  Center  for 
Vetland  Resources. 
I.  E.  Turner. 

N:  Proceedings  of  the  Conference  on  Coastal 
:rosion  and  Wetland  Modification  in  Louisiana: 
Causes,  Consequences,  and  Options,  October  5-7, 
981,  Baton  Rouge,  Louisiana.  FWS/OBS-82/59 
ieptember  1982.  p  112-120,  6  fig,  1  tab,  17  ref. 
•ublication  No  CEL-SG-82-010. 

descriptors:  'Wetlands,  'Erosion,  'Fisheries, 
Economic  aspects,  'Louisiana,  'Marshes,  Coastal 
larshes,  Environmental  effects,  Management  plan- 
ing, Cost  analysis,  Costs. 

-ouisiana's  coastal  fishing  industry  landings  are 
mited  by  the  area  of  coastal  wetlands,  not  open 
/ater.  The  relationship  is  not  sufficiently  under- 
'ood,  but  is  demonstrable  through  the  life  history 
atterns  of  all  the  commercially  important  species, 
rganism  density  in  the  vicinity  of  altered  and 
atural  wetland-water  edges,  experiments  in  preda- 
on,  and  correlation  analysis  of  landings  data  and 


wetland  area  should  be  conserved  in  order  to 
maximize  for  the  largest  potential  fisheries  yields. 
The  impact  of  previous  wetland  losses  are  not  well 
documented  because  of  lack  of  good  landings  data 
that  accounts  for  both  year-to-year  environmental 
influences  and  a  changing  fishing  effort.  At  a  pro- 
jected 1  %  wetland  loss  rate  over  the  next  20  years, 
the  commercial  fishing  industry  will  experience  a 
potential  one  billion  dollar  loss  spread  throughout 
the  industry  (exclusive  of  the  recreational  level). 
Thus  with  a  mere  10%  reduction  in  the  present 
loss  rates,  the  annual  savings  would  be  5  million 
dollars.  (Author) 
W86-03859 


Saline  Water  Conversion — Group  3A 

have  accelerated  erosion  of  nearby  beaches.  Groins 
have  generally  been  ineffective  because  sand 
supply  is  inadequate  where  beaches  are  eroding. 
With  one  exception,  seawalls  built  on  Gulf  of 
Mexico  beaches  have  failed  or  have  been  severely 
damaged  during  storms.  Most  bulkheads  and  sea- 
walls have  protected  the  adjacent  property,  but  at 
the  expense  of  publicly-owned  recreational  beach- 
es that  are  eroded  by  the  reflected  wave  energy. 
Because  of  similarities  in  geologic  setting  and 
physical  processes  along  the  gulf  coast,  the  effects 
of  these  structures  can  be  evaluated  and  the  results 
applied  to  Louisiana  where  shoreline  stabilization 
is  being  considered  to  mitigate  land  loss.  (Author) 
W86-03863 


ECONOMIC      AND      CULTURAL      CONSE- 
QUENCES OF  LAND  LOSS  IN  LOUISIANA, 

Nicholls  State  Univ.,  Thibodaux,   LA.   Dept.  of 

Earth  Science. 

For  primary  bibliographic   entry   see   Field   6G. 
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FUTURE  SEA  LEVEL  CHANGES  ALONG  THE 
LOUISIANA  COAST, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ology. 

D.  Nummedal. 

IN:  Proceedings  of  the  Conference  on  Coastal 
Erosion  and  Wetland  Modification  in  Louisiana: 
Causes,  Consequences,  and  Options,  October  5-7, 
1981,  Baton  Rouge,  Louisiana.  FWS/OBS-82/59, 
September   1982.  p   164-176,  7  fig,   1  tab,  41  ref. 

Descriptors:  'Sea  level,  'Water  level,  'Louisiana, 
Sediments,  Tectonics,  Model  studies,  Louisiana, 
Marine  climates,  Oceanography,  Climates,  Glacia- 
tions. 

The  relative  elevation  of  sea  and  land  has  been 
changing  throughout  time  in  response  to  two  fun- 
damentally different  groups  of  factors.  Global  fac- 
tors include  changes  in  the  volume  of  the  ocean 
basins  due  to  tectonic  processes  and  changes  in  the 
total  amount  of  ocean  water  due  to  glaciation. 
Local  factors  include  subsidence  of  continental 
margins  and  the  compaction  of  recent  sediments. 
During  this  century,  global  sea  level  (eustatic) 
appears  to  have  been  rising  at  a  rate  of  1.2  mm/yr. 
Along  the  south-central  Louisiana  coast  the  land 
surface  appears  to  be  sinking  at  a  rate  of  about  8 
mm/yr.  Recent  global  climatic  modelling  strongly 
suggests  that  we  are  about  to  enter  a  period  of 
rapid  warming  due  to  increased  amounts  of  carbon 
dioxide  in  the  atmosphere.  As  a  consequence,  eus- 
tatic sea-level  rise  is  predicted  to  accelerate  both 
because  of  steric  expansion  of  the  ocean  water  and 
continued  melting  of  polar  ice  caps.  For  the  next 
40  years  the  eustatic  sea-level  rise  may  average  10 
mm/yr.  The  local  relative  sea  level  in  coastal 
Louisiana  would  therefore  rise  at  about  twice  its 
present  rate  over  this  time  period.  At  this  rate  local 
sea  level  will,  in  the  year  2020,  stand  some  70  to  75 
cm  higher  than  now.  (Author) 
W86-03862 


EFFECTS  OF  COASTAL  STRUCTURES  ON 
SHORELINE  STABILIZATION  AND  LAND 
LOSS  -  THE  TEXAS  EXPERIENCE, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 

R.  A.  Morton. 

IN:  Proceedings  of  the  Conference  on  Coastal 
Erosion  and  Wetland  Modification  in  Louisiana: 
Causes,  Consequences,  and  Options,  October  5-7, 
1981,  Baton  Rouge,  Louisiana.  FWS/OBS-82/59 
September  1982.  p  177-186,  6  fig,  7  ref. 

Descriptors:  'Wetlands,  'Beach  erosion,  'Coastal 
structures,  Barrier  islands,  'Texas,  Erosion, 
Marshes,  Coastal  marshes,  Environmental  effects, 
Resource  management. 

Recent  studies  indicate  that  Texas  is  losing  about 
120  ha  (300  acres)  of  wetlands  and  40  ha  (100 
acres)  of  gulf-front  property  annually.  Although 
total  land  losses  in  Texas  are  considerably  less  than 
those  in  Louisiana,  they  are  still  substantial  and  the 
reason  many  shoreline  protection  structures  have 
been  erected.  The  structures  have  not  always  pro- 
duced the  desired  effects,  however.  Instead,  some 


COMPARISON  OF  EFFECTIVENESS  OF  MAN- 
AGEMENT OPTIONS  FOR  WETLAND  LOSS 
IN  THE  COASTAL  ZONE  OF  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

J.  W.  Day,  and  N.  J.  Craig. 

IN:   Proceedings  of  the  Conference  on   Coastal 

Erosion  and  Wetland  Modification  in  Louisiana: 

Causes,  Consequences,  and  Options,  October  5-7, 

1981,  Baton  Rouge,  Louisiana.  FWS/OBS-82/59, 

September   1982.  p  232-239,   1  fig,   1  tab,  22  ref. 

Descriptors:  'Wetlands,  'Management  planning, 
'Louisiana,  'Resources  management,  Resources 
development,  Canals,  Dredging,  'Atchafalaya 
River. 

The  effectiveness  of  three  management  options  for 
the  control  of  wetland  loss  in  the  coastal  zone  of 
Louisiana  is  discussed.  These  wetlands  are  current- 
ly experiencing  an  overall  net  loss  of  approximate- 
ly 130  sq  km/yr.  Various  management  options 
have  been  suggested  to  combat  the  problems,  in- 
cluding management  of  the  current  land  building 
of  the  Atchafalaya  River;  controlled  diversion 
schemes  on  the  lower  Mississippi  River;  and  strict 
regulatory  control  of  canals  within  the  coastal 
zone.  Studies  of  these  options  reveal  that  regula- 
tory control  of  new  canals  could  reduce  the  loss 
rates  approximately  30  to  40  sq  km/yr,  in  contrast 
to  1  to  3  sq  km/yr  for  controlled  diversion  plans, 
and  approximately  18  sq  km/yr  for  land  building 
by  the  Atchafalaya  River.  (Halterman-PTT) 
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PREPARATION  OF  ION-EXCHANGE  MEM- 
BRANES WITH  EXTREMELY  LOW  AREAL 
RESISTANCES, 

Southern  Research  Inst.,  Birmingham,  AL. 
Project  4361,  Report  6,  Final  Report  to  Bureau  of 
Reclamation,   Washington,  DC.  Office  of  Water 
Research.  63  p,  7  fig,  9  tab,  2  app.  4361.   14-34- 
0001-9411. 

Descriptors:  'Desalination  apparatus,  'Ion-ex- 
change, 'Membranes,  'Areal  resistance,  Cation  ex- 
change, Resins,  'Semipermeable  membranes. 

This  is  the  final  report  on  a  research  program 
whose  primary  objective  was  the  evaluation  of  the 
service  lifetimes  of  ion-exchange  membranes  devel- 
oped under  a  previous  contract.  These  membranes 
have  extremely  low  areal  resistances  and  appeared 
to  be  advantageous  for  seawater  desalination.  The 
approach  used  was  to  reinforce  ion-exchange  poly- 
mers that  were  known  to  be  low  in  resistance  but 
were  too  weak  and  dimensionally  unstable  for  use. 
To  evaluate  the  service  lifetimes,  properties  of  the 
experimental  membranes  were  compared  with 
commercial  membranes  produced  by  two  manufac- 
turers (Tokuyama  Soda,  Inc.,  and  Ionac  Chemical 
Co.).  All  of  these  membranes  were  used  simulta- 
neously in  an  electrodialysis  stack  to  desalt  a 
sodium  chloride  solution  that  simulated  seawater 
(0.6  N  NaCl).  Findings  indicated  that  the  experi- 
mental low-resistance  cation-exchange  membranes 
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retained  their  low  resistances  and  high  transference 
numbers  better  than  both  the  Ionac  membranes 
and  the  Tokuyama  control  membranes.  Since  the 
experimental  cation-exchange  membranes  had 
much  lower  resistances  than  the  Tokuyama  mem- 
branes (1.2  ohm-sq  cm  compared  with  2.5  ohm-sq 
cm),  these  new  membranes  appear  to  warrant  fur- 
ther development.  In  the  first  lifetime  evaluation, 
the  experimental  anion-exchange  membranes  lost 
their  physical  strength.  The  loss  of  strength  was 
determined  to  be  caused  by  hydrolysis  of  the  poly- 
ester nonwoven  reinforcing  fabric.  This  hydrolysis 
was  catalyzed  by  the  amines  of  the  anion-exchange 
resin.  Studies  were  then  focused  on  the  stabilities 
toward  amine-catalyzed  hydrolysis  of  a  wide  selec- 
tion of  nonwoven  fabrices  with  suitable  thicknesses 
and  void  volumes.  Polypropylene  fabrics  were  the 
most  stable,  but  the  ion-exchange  polymer  would 
not  adhere  well  to  the  polypropylene.  Nylon  6-6 
fabrics  also  appeared  to  be  stable,  and  good  pin- 
hole-free  membranes  were  made  with  these  fabrics. 
However,  these  improved  anion-exchange  mem- 
branes also  degraded  in  strength  during  1000  hours 
of  service.  It  was  concluded  that  it  is  improbable 
that  good  anion-exchange  membranes  with  accept- 
able lifetimes  can  be  developed  by  reinforcing  low- 
resistance  ion-exchange  polymer  with  currently 
available  nonwoven  fabrics. 
W86-03615 


overlying  the  injection  zone  appear  to  offer  good 
prospects  of  secondary  recovery  by  air  injection. 
Test  hole  drilling  and  core  analysis  showed  that 
the  moisture  content  for  material  between  the 
bottom  of  the  root  zone  (about  10  ft  below  land 
surface)  and  the  1980  water  table  ranged  from  10- 
40%  by  volume  with  an  average  of  about  25%. 
Using  the  average  value,  the  3.35  billion  acre-ft  of 
currently  unsaturated  material  in  the  Ogallala  For- 
mation would  contain  about  840  million  acre-ft  of 
capillary  water.  A  literature  review  identified  five 
potential  secondary  recovery  techniques:  air  drive, 
surfactant/foam,  thermal,  vibration,  and  electro- 
osmosis.  Laboratory  tests  showed  that  applying  2 
pounds  per  square  inch  air-drive  pressure  resulted 
in  a  20%  increase  in  water  yield  over  that  obtain- 
able by  gravity  drainage  alone.  (Fazio-Omniplan) 
W86-03442 


IMPROVED  SURCHARGE  COMPUTATION, 
IN  EXTRAN, 

Camp,  Dresser  and  McKee,  Inc.,  Annandale,  VA. 
J.  A.  Aldrich,  and  L.  A.  Roesner. 
In:  Proceedings  of  Stormwater  and  Water  Quality 
Management  Modeling  Users  Group  Meeting, 
March  25-26,  1982,  Washington,  DC.  EPA-600/9- 
82-015,  August  1982.  p  179-190,  4  fig,  3  ref. 

Descriptors:  *Storm  runoff,  "Urban  hydrology, 
♦Mathematical  models,  *Computer  programs, 
•Computer  models,  *EXTRAN,  Pressure  flow, 
Storm  water,  Navier-Stokes  equation. 

The  Extended  Transport  Block  of  the  Stormwater 
Management  Model  (EXTRAN)  is  one  of  a  few 
models  able  to  dynamically  route  gradually  varied 
flow  through  urban  drainage  systems.  This  is  ac- 
complished by  explicitly  solving  the  full  Navier- 
Stokes  equation  for  a  wide  variety  of  hydraulic 
conditions.  This  paper  describes  the  need  for,  and 
the  operation  of,  a  modification  to  the  surcharge 
computation  routine  via  a  surcharge  iteration  loop. 
The  loop  dramatically  improves  the  accuracy  of 
EXTRAN  under  severe  surcharge  conditions, 
while  using  less  computer  time.  Balancing  the  frac- 
tion of  the  average  surcharge  flow  and  the  maxi- 
mum number  of  iterations  for  accuracy  and  com- 
puter time,  is  problem-dependent  and  requires  a 
certain  amount  of  user  experience. 
W86-03832 


3B.  Water  Yield  Improvement 


INVESTIGATION  OF  THE  FEASIBILITY  OF 
SECONDARY  RECOVERY  OF  GROUND 
WATER  FROM  THE  OGALLALA  AQUIFER:  A 
REPORT  TO  THE  SIXTY-EIGHTH  LEGISLA- 
TURE. 

Texas  Dept.  of  Water  Resources,  Austin. 
LP-185,  November  1982.  58  p,  11  fig,  5  ref. 

Descriptors:  'Feasibility  studies,  'Secondary  re- 
covery, 'Water  yield  improvement,  'Groundwat- 
er, 'Aquifer  characteristics,  'Aquifers,  Capillary 
capacity,  Capillary  water,  Mathematical  models, 
Aeration  zone,  Economic  feasibility. 

The  Texas  Legislature  directed  the  Department  of 
Water  Resources  to  investigate  the  feasibility  of 
secondary  recovery  of  ground  water  from  the 
Ogallala  aquifer.  It  appears  that  injection  of  air 
into  the  unsaturated  zone  of  the  aquifer  offers,  in 
some  locations,  exciting  possibilities  of  increasing 
the  volume  of  water  recoverable  from  the  aquifer 
by  conventional  well  pumping.  The  reason  for  the 
extra  water  is  not  understood.  The  cost  of  such 
recovery  probably  is  economically  feasible  only 
for  municipalities  whose  existing  water  supply  is 
almost  exhausted.  Sites  with  a  saturated  clay  layer 


SCPP  FORECASTING  SUPPORT  FOR  THE 
PERIOD  1  DECEMBER  1978  THROUGH  30 
SEPTEMBER  1984, 

Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 
Bureau  of  Reclamation,  Washington,  DC.  October 
1984.  294  p,  69  fig,  36  tab,  44  ref,  6  append.  9-07- 
85-V0021. 

Descriptors:  Precipitation,  'Weather  modification, 
'Cloud  seeding,  Orographic  precipitation,  Radar, 
Rawinsondes,  Forecasting,  Sierra  Cooperative 
Pilot  Project,  Colorado,  Mountains,  Meteorologi- 
cal data  collections,  Data  collections. 

A  summary  of  work  done  for  the  Sierra  Coopera- 
tive Pilot  Project  covers  field  services,  data  reduc- 
tion, and  analysis.  Tables  summarize  radar,  rawin- 
sonde,  and  forecasting  operations.  General  support 
analysis  remained  relatively  consistent  over  the  six 
years  of  the  contract.  Descriptions  and  examples  of 
Precipitation  Echo  Types  (PET),  time-height  sec- 
tion variable  calculations,  and  time  and  space  cross 
sections  are  provided.  Specific  analyses  performed 
in  support  of  the  project's  randomized  seeding 
experiment  in  convection  are  summarized:  analysis 
of  the  PETs  by  season,  weather  type  and  synoptic 
features;  radar  and  meteorological  descriptions  of 
experimental  days;  detailed  analysis  of  radar  data 
from  individual  clouds;  and  definitions  of  radar 
response  variables.  Other  analyses  apply  either  to 
experiments  in  convection  or  toward  developing  a 
seeding  experiment  in  nonconvective  cloud  sys- 
tems. These  are  summarized  as  studies  of  covar- 
iates  of  target  area  precipitation,  targeting  seeding 
effects  by  modifying  the  NAWC  GUIDE  model, 
and  simulation  of  seeding  signals  by  crystal  trajec- 
tory calculations  using  flow  model  winds.  Model 
winds  are  compared  with  aircraft  and  rawinsonde 
observations.  Weather  type  occurrences  and  pre- 
cipitation for  the  entire  study  period  are  compared 
to  historical  averages.  (Cassar-PTT) 
W86-03495 

3C.  Use  Of  Water  Of  Impaired 
Quality 

TREATMENT  OF  COMBINED  INDUSTRIAL 
AND  DOMESTIC  WASTEWATER  FOR  REUSE 
IN  SOUTH  AFRICA, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For   primary   bibliographic   entry   see   Field   5D. 
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3D.  Conservation  In  Domestic  and 
Municipal  Use 

WATER  2000:  CONSERVATION  PROGRAM. 

New   Castle   County    Water   Resources   Agency, 

DE. 

Volume  IV,  A  Water  Plan  for  New  Castle  County, 

DE.  April  1982.  64  p,  7  tab,  17  ref. 

Descriptors:  'Water  conservation,  'Delaware, 
'Public  participation,  'Administration,  'Future 
planning,  'Longterm  planning,  Management  plan- 
ning, Nonstructural  alternatives,  Attitudes,  Projec- 
tions, Seasonal  depletion,  Optimum  development 
plans,  Local  governments,  Jurisdiction. 


WATER  2000  is  a  cooperative  planning  effort 
between  water  suppliers  and  State  and  local  agen- 
cies to  achieve  and  maintain  a  balance  between 
water  resources  and  water  use  while  minimizing 
both  costs  to  the  public  and  conflicts  with  other 
community  goals.  The  plan  is  designed  to  meet  the 
area's  needs  to  the  year  2000  and  beyond.  Per 
capita  water  use  for  public  supply  has  increased 
42%  since  1954  and  16%  since  1974  even  with  a 
declining  population  during  1974-78.  At  this  rate, 
demand  could  exceed  200  gallons  per  capita/day 
by  2000;  however,  a  drought  or  peak  summer  load 
could  put  a  strain  on  the  system.  In  looking  to  the 
future,  three  management  alternatives  have  been 
recommended:  demand  management,  aimed  at 
maximizing  the  use  of  existing  supplies;  facility 
management  to  improve  extant  distribution  sys- 
tems; and  resource  management  to  develop  new 
water  sources.  This  paper  is  most  concerned  with 
demand  management/increasing  public  awareness. 
A  threefold  information  and  education  program  is 
planned  to  (1)  increase  public  awareness  of  the 
benefits  of  water  conservation;  (2)  reduce  per 
capita  water  demand;  and  (3)  minimize  the  need 
for  additional  water  sources,  storage  and  treatment 
facilities.  The  means  to  carry  out  the  program 
include  printed  material,  the  news  media,  personal 
contact,  special  events  and  school  programs  which 
will  be  undertaken  by  a  number  of  different  juris- 
dictions, agencies  and  organizations  in  the  public 
and  private  sectors.  The  costs  and  staff  time  would 
be  assured  by  the  implementing  body.  A  successful 
program  in  New  Castle  County  can  serve  as  a 
model  for  other  areas.  (Atkins-Omniplan) 
W86-03445 


DROUGHT-RELATED  IMPACTS  ON  MUNICI- 
PAL AND  MAJOR  SELF-SUPPLIED  INDUS- 
TRIAL WATER  WITHDRAWALS  IN  TENNES- 
SEE, (PART  A  AND  PART  B), 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
For  primary   bibliographic   entry  see   Field   6D. 
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3E.  Conservation  In  Industry 


WATER  RECYCLING  IN  THE  PULP  AND 
PAPER  INDUSTRY  IN  CALIFORNIA, 

Camp,  Dresser  and  McKee,  Inc.,  San  Francisco, 
CA. 

J.  T.  O'Rourke. 

California  Water  Resources  Control  Board,  Sacra- 
mento Office  of  Water  Recycling.  January  1982. 
188  p,  7  fig,  15  tab,  45  ref,  5  append. 

Descriptors:  'California,  'Recycling,  'Pulp  and 
paper  industry,  'Water  supply,  'Water  conserva- 
tion, 'Wastewater  renovation,  'Water  reuse,  In- 
dustrial water,  Water  use,  Economic  aspects, 
Legal  aspects,  Municipal  wastewater,  Effluents, 
Mills,  Water  quality,  Pricing. 

The  pulp  and  paper  industry  in  California  is  the 
second  largest  industrial  user  of  freshwater,  using 
approximately  56  billion  gallons  per  year  and,  as 
such,  is  a  primary  candidate  for  water  conservation 
by  recycling  or  by  wastewater  reclamation  and 
reuse.  The  Office  of  Water  Recycling  wanted  to 
determine  if  the  pulp  and  paper  industry  presents  a 
potentially  significant,  easily  identifiable  opportu- 
nity for  water  conservation  by  water  and 
wastewater  reuse.  The  report  examines  the  eco- 
nomic, political,  and  technical  aspects  of  imple- 
menting reuse.  The  most  widely  practiced  method 
of  conservation  continues  to  be  in-plant  reuse,  the 
primary  reasons  being  economic  and  legal/institu- 
tional: i.e.,  the  practice  reduces  costs  to  the  mill 
operator  both  for  water  purchase  and  wastewater 
treatment,  to  the  mill  operator;  and  the  practice  is 
totally  controllable  by  the  operator.  The  gap  be- 
tween existing  and  potential  reuse  is  not  caused  by 
lack  of  technical  knowhow,  but  by  economic  and 
institutional  conditions  at  individual  facilities. 
Techniques  employed  during  the  study  were  a 
literature  review,  statistical  data  collection,  and 
detailed  review  of  several  existing  projects,  includ- 
ing site  visits.  The  single  economic/legal/institu- 
tional change  with  the  most  impact  would  be  the 
elimination  or  significant  alteration  of  the  antipar- 
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alleling  statutes.  The  most  direct  economic  impact 
would   be   made   by   grant-funding   programs   of 
water  conservation  in  the  pulp  and  paper  industry. 
(Fazio-Omniplan) 
W86-03437 


CHEMISTRY  IN  WATER  REUSE:  VOLUME  1, 

For  primary  bibliographic  entry   see   Field   5D. 
W86-03520 


EVALUATION  OF  THE  PUBLISHED  LITERA- 
TURE IN  THE  WATER  REUSE/RECYCLE 
AREA, 

Versar,  Inc.,  Springfield,  VA. 

E.  F.  Rissmann,  and  E.  F.  Abrams. 

IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

William  J.  Cooper,  p   1-14,  3  fig,  2  tab,  28  ref. 

Descriptors:  'Water  conservation,  *Water  reuse, 
•Literature  review,  'Recycling,  Conservation,  In- 
dustrial wastewater,  Wastewater  renovation,  Pulp 
and  paper  industry,  Metal-finishing  wastes,  Inor- 
ganic chemicals,  Oil  refineries,  Steel  industry, 
Food  processing  industry. 

A  literature  search  on  water  reuse  disclosed  over 
2000  references,  including  73  discrete  case  histo- 
ries. Most  case  histories  applied  to  six  industrial 
categories:  pulp  and  paper,  electroplating,  inorgan- 
ic chemicals,  petroleum  refining,  iron  and  steel, 
and  food  products.  Most  work  involved  the  re- 
moval of  inorganic  contaminants  from  wastewater. 
The  few  references  to  organics  removal  concerned 
acetates  and  phenolic-type  materials.  Problems  in 
recycle  technology  include  the  buildup  of  dis- 
solved salts  and  disposal  of  large  volumes  of  waste 
solids  such  as  gypsum,  red  muds,  and  ore  residues. 
Future  growth  in  water  reuse  is  expected  to  occur 
in  the  industries  already  using  this  technology. 
W86-03521 


CONTROL  AND  MEASUREMENT  OF  ORGAN- 
IC MICROPOLLUTANTS  IN  SOUTH  AFRICAN 
WATER  RECLAMATION  PLANTS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5A. 

W86-03522 


GROSS  ORGANICS  MEASUREMENTS  FOR 
MONITORING  OF  WASTEWATER  TREAT- 
MENT AND  REUSE, 

TAHAL- Water  Planning  for  Israel  Ltd.,  Tel-Aviv. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-03523 


HYPERFILTRATION  OF  TEXTILE  PROCESS 
WATER  FOR  REUSE, 

Clemson  Univ.,  SC. 

For  primary   bibliographic   entry   see   Field   5D. 

W86-03535 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


PROCEEDINGS  OF  WORKSHOP  ON  ALGAL 
MANAGEMENT  AND  CONTROL, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

March  9-12,  1980,  Pacific  Grove,  CA.  Technical 

Report  E-81-7,   May   1981.   Final  Report.   Army 

Engineer  Waterways  Experiment  Station,  Vicks- 

burg,  MS.  313  p.  Interagency  No.  EPA-IAG-78-R- 

X0383. 

Descriptors:  'Biocontrol,  'Algal  control,  'Algi- 
cides, 'Conferences,  'Water  quality  management, 
Biological  properties,  Algae,  Algal  toxins,  Eu- 
trophication,  Water  management,  Aeration,  Zoo- 
plankton. 


A  workshop  was  held  9-12  March  1980  in  Pacific 
Grove,  California  to  review  state-of-the-art  tech- 
niques for  the  management  and  control  of  lacus- 
trine algal  populations,  to  establish  the  functional 
availability  and  limits  of  various  algal  management 
and  control  techniques,  and  to  determine  research 
needs  in  relation  to  the  further  development  of 
algal  management  and  control  techniques.  The 
workshop  consisted  of  formal  reviews  of  ap- 
proaches or  perspectives  to  be  considered  in  the 
management  and  control  of  algal  populations;  ple- 
nary discussions;  and  formal  panel  deliberations. 
The  topics  discussed  included:  control  measures 
for  objectional  algal  blooms,  selective  algicides, 
state-of-the-art  summary  of  phosphorus  inactiva- 
tion  as  a  lake  restoration  technique,  aeration  circu- 
lation for  control  of  algal  production,  control  of 
non-point  nutrient  caused  algal  problems  especially 
by  dilution,  limits  to  the  control  of  algal  popula- 
tions by  grazing  zooplankton,  algal  control 
through  trophic-level  interactions,  extracellular 
metabolite  involvement  in  plankton  community 
structure,  cyanophages  as  potential  biological  con- 
trol agents  of  nuisance  blue-green  algae,  and  the 
utilization  of  bacteria  in  managing  cyanobacterial 
populations.  A  bibliography  of  algicides  and  algal 
management  and  control  topics  is  also  given. 
(Geiger-PTT) 
W86-03483 


STREAMFLOW  AUGMENTATION  AT  FOS- 
TERS BROOK,  LONG  ISLAND,  NEW  YORK  -  A 
HYDRAULIC  FEASIBILITY  STUDY, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

K.  R.  Prince. 

Available  from  Dist.  Br.,  604  So.  Pickett  St.,  Alex- 
andria, VA  22304.  USGS  Water  Supply  Paper 
2208,  1984.  43  p,  17  fig,  5  tab,  14  ref. 

Descriptors:  'Surface-groundwater  relationships, 
Surface  waters,  'Flow  augmentation,  'Stream- 
flow,  Unsaturated  flow,  'Infiltration,  'Seepage, 
Nassau  County,  Long  Island,  Fosters  Brook,  'New 
York,  Hydraulic  feasibility  studies. 

A  27-day  streamflow-augmentation  test  was  con- 
ducted in  December  1979  at  Fosters  Brook,  near 
the  south  of  Long  Island,  to  investigate  the  hy- 
draulic feasibility  of  pumping  ground  water  to 
supply  flow  to  an  ephemeral  stream  during  dry 
periods.  Measurements  of  soil  moisture  in  the  un- 
saturated zone  beneath  the  streambed  indicate  that 
infiltration  rate  and  soil-moisture  content  are  inter- 
related. Soil  moisture  in  the  unsaturated  zone 
ranged  from  20  percent  at  the  start  of  the  test  to  41 
percent,  nearly  the  saturation  point,  20  days  later. 
During  the  first  24  hours  of  the  test,  the  stream 
reached  a  maximum  length  of  2,050  feet  but,  after 
13  days,  had  decreased  to  1,300  feet  as  a  result  of 
seepage  losses.  The  relationship  between  discharge 
and  stream  length  was  linear  within  the  range  of 
discharges  investigated  (0.54  to  1.63  cubic  feet  per 
second).  (USGS) 
W86-03551 


FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT: REGIONAL  FLOOD  CONTROL  TONA- 
WANDA  CREEK,  GENESEE  COUNTY,  NEW 
YORK, 

Corps  of  Engineers,  Buffalo,  NY.  Buffalo  District. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  ADA-120213, 
Price  codes:  A20in  paper  copy,  A01  in  microfiche. 
November  1981.  453  p,  10  plates,  14  append. 

Descriptors:  'Flood  cotrol,  'Reservoirs,  'Protec- 
tion, 'Wildlife,  'Environmental  effects,  'Stream 
improvement,  Batavia,  New  York,  Tonawanda 
Creek,  Dams,  Flood  protection,  Flood-control 
storage,  Storage,  Storm  runoff,  Construction,  Dam 
effects,  Detention  reservoirs,  Earth  dams,  Fish, 
Aquatic  habitats,  Channel  improvement,  Economic 
impact,  Wetlands,  Habitats,  Invertebrates, 
Benthos,  Social  impact. 

The  Batavia  Reservoir  Compound  modified  alter- 
native plan  is  recommended  for  reducing  flood 
damage  in  the  Tonawanda  Creek  Watershed,  New 
York.  The  $25.8  million  project  consists  of  two 
shallow,    normally   dry    detention    reservoirs    ar- 


ranged in  series.  Each  of  the  two  earthen  dams 
would  have  a  principal  and  emergency  spillway 
and  a  reservoir.  The  main  channel  of  the  connect- 
ing creek  would  be  cleared  of  snags  and  debris  to 
provide  a  channel  opacity  of  2000  cu  ft  per  sec. 
The  reservoirs  are  designed  to  detain  a  500-year 
flood  2-8  days  longer  than  under  existing  condi- 
tions. This  would  reduce  annual  flood  damages  by 
74%.  Average  annual  benefits  are  $3.3  million. 
Construction  of  embankments  and  dikes  requires 
clearing  and  stripping  of  126  acres  in  addition  to 
filling  44  acres  of  wetlands,  eliminating  some  food 
and  cover  used  by  wildlife.  Channel  clearance 
would  cause  temporary  silting  of  the  stream  and 
destroy  some  aquatic  habitat. 
W86-03626 


SAND  DUNE  VEGETATION  AND  STABILIZA- 
TION IN  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-03864 


COMPARISON  OF  EFFECTIVENESS  OF  MAN- 
AGEMENT OPTIONS  FOR  WETLAND  LOSS 
IN  THE  COASTAL  ZONE  OF  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 

W86-03866 


4B.  Groundwater  Management 


GROUND   WATER   IN   CARBONATE   ROCKS 
AND  REGOLITH  IN  THE  FAIRVIEW  AREA, 

TENNESSEE, 

Geological    Survey,    Nashville,    TN.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03548 


ARTIFICIAL  RECHARGE  OF  GROUNDWAT- 
ER RESOURCES  IN  SEMIARID  REGIONS, 

Maiduguri  Univ.  (Nigeria).  Dept.  of  Agricultural 
Engineering. 
O.  B.  Jacenkow. 

IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No.  144,  1984.  p  Hi- 
ll 9,  8  fig,  2  tab,  6  ref. 

Descriptors:  'Recharge,  'Groundwater  recharge, 
'Water  storage,  'Groundwater  management, 
•Water  management,  'Geohydrology,  Artificial 
recharge,  Groundwater  storage,  Hydrology,  Arid 
lands,  Semiarid  lands,  Wells,  Cavity  wells,  Borno, 
Nigeria,  Excess  rainfall,  Rainfall,  Precipitation, 
Evaporation. 

Storage  of  rain  water  in  confined  aquifers  was 
investigated  in  the  semiarid  Borno  State,  Nigeria. 
In  this  region  70%  of  the  yearly  average  precipita- 
tion (380  mm  in  the  south  to  1029  mm  in  the  north) 
falls  in  July,  August,  and  September.  Potential 
evaporation  is  1907.1  mm  per  year.  Well  levels 
have  been  falling  steadily  since  1979.  Rainfall  ex- 
ceeds evaporation  during  July  and  August,  with  a 
152.4  mm  excess.  Interception  of  only  1%  of  this 
excess  would  provide  an  additional  90  million  cu  m 
of  water,  about  the  same  as  the  present  yearly 
abstraction.  To  minmize  clogging  during  aquifer 
recharge,  cavity  wells  are  suggested.  Instead  of  a 
filter  screen,  the  cavity  well  has  a  cavern  formed  in 
the  permeable  layer  by  intense  pumping.  These 
wells  are  effective  as  recharge  or  discharge  wells 
and  may  be  unclogged  by  pumping. 
W86-03572 


OPTIMIZATION  OF  CONJUNCTIVE  USE  OF 
GROUNDWATER  AND  SURFACE  WATER  RE- 
SOURCES IN  THE  VAAL  BASIN, 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa).  Dept.  of  Civil  Engineering. 

W.  A.  J.  Paling. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4B — Groundwater  Management 


31- 


July  1984.  IAHS  Publication  No.  144,  1984.  p  121- 
128,  5  fig,  4ref. 

Descriptors:  'Recharge,  'Groundwater  recharge, 
•Conjunctive  use,  'Wastewater  disposal,  'Water 
storage,  'Groundwater  management,  'Water  man- 
agement, 'Geohydrology,  Artificial  recharge, 
Vaal  River,  Johannesburg,  South  Africa,  Rivers, 
Reservoirs,  Water  supply. 

A  scheme  for  supplementing  water  supplies  from 
the  Vaal  River,  South  Africa,  with  groundwater 
involves  recharge  with  secondary  sewage  effluent. 
This  river,  which  is  a  water  supply  for  6  million 
persons  in  the  Johannesburg  area,  has  a  highly 
irregular  flow.  A  barrage  and  a  reservoir  allow  a 
sustained  yield  of  37.7  cu  m  per  sec.  The  Suurbe- 
kom  compartment  of  the  aquifer  is  most  suitable 
for  recharging,  since  it  is  not  involved  in  gold 
mining  and  does  not  underlie  a  population  center. 
It  is  proposed  to  transport  secondary  effluent  to 
this  compartment  at  3  cu  m  per  sec.  Maximum  net 
storage  of  the  dam  is  2200  million  cu  m;  maximum 
reliable  draft,  37.7  cu  m  per  sec.  Assuming  the 
maximum  groundwater  abstraction  rate  to  be  5.71 
cu  m  per  sec  and  with  unlimited  groundwater 
resources,  the  sustained  conjunctive  yield  could  be 
increased  to  43.38  cu  m  per  sec,  an  improvement  of 
15%.  Accepting  the  limitation  of  an  underground 
reservoir  of  250  million  cu  m  storage  and  a  replen- 
ishment of  3  cu  m  per  sec  of  effluent,  conjunctive 
drawoff  would  be  42.24  cu  m  per  sec,  an  improve- 
ment of  12%. 
W86-03573 


MEASUREMENT  OF  SOIL  LOSS  FROM  EX- 
PERIMENTAL BASINS  IN  MALAWI, 

Hydraulics  Research  Station,   Wallingford  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2J. 
W86-03590 


4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


GEOCHEMISTRY  AND  GEOHYDROLOGY  OF 
THE  WEST  DECKER  AND  BIG  SKY  COAL- 
MINING AREAS,  SOUTHEASTERN  MON- 
TANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W86-03545 


HYDROLOGY  OF  AREA  1,  EASTERN  COAL 
PROVINCE,  PENNSYLVANIA, 

Geological   Survey,   Harrisburg,   PA.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03547 


WATER  RESOURCE  DATA  AND  TREND 
ANALYSIS  FOR  THE  BLUE  CREEK  WATER- 
SHED PROJECT,  PIKE  COUNTY,  ILLINOIS: 
PHASE  II, 

Illinois  State  Environmental  Protection  Agency, 
Springfield.  Div.  of  Water  Pollution  Control. 
For  primary  bibliographic  entry  see  Field   5G. 
W86-03610 


IMPACTS  OF  FLOODING  REGIME  MODIFI- 
CATION ON  WILDLIFE  HABITATS  OF  BOT- 
TOMLAND HARDWOOD  FORESTS  IN  THE 
LOWER  MISSISSIPPI  VALLEY, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For   primary  bibliographic   entry   see   Field   6G. 

W86-03634 

4D.  Watershed  Protection 


VELD    BURNING    AND    SEDIMENT    YIELD 
FROM  SMALL  DRAINAGE  BASINS, 

Durban-Westville  Univ.  (South  Africa).  Dept.  of 


Geography. 

H.  K.  Watson. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No.  144,  1984.  p  323- 

333,  1  fig,  9  tab,  9  ref. 

Descriptors:  'Erosion  control,  'Sediment  yield, 
•Vegetation,  'Rainfall-runoff  relationships,  'Soil 
conservation,  Conservation,  Soil  erosion,  Fire- 
breaks, Stream  discharge,  Runoff,  Organic  matter, 
Natal  Drakensberg,  Mountain  watersheds,  Water- 
shed management. 

The  following  parameters  were  monitored  in  two 
adjacent  and  physiographically  comparable  drain- 
age basins  in  the  Natal  Drakensberg:  rainfall,  vege- 
tation cover,  stream  discharge,  sediment  yield  and 
the  organic  and  dissolved  solids  components  of  the 
total  stream  load.  An  original  splitting  system 
design  was  employed  to  obtain  measurements  of 
the  stream  load  components.  Both  drainage  basins 
were  monitored  for  a  period  prior  to  the  applica- 
tion of  an  autumn  burn  treatment  to  one  of  them, 
and  for  a  full  annual  cycle  after  the  treatment.  A 
significant  reduction  in  the  rate  of  subsurface  water 
movement  and  in  the  baseflow  discharge  volume 
may  be  attributed  to  the  firebreak  treatment.  The 
treatment  did  not  appear  to  have  any  substantial 
effect  on  storm  runoff,  nor  on  the  sediment,  organ- 
ic and  dissolved  solids  of  the  stream  load  compo- 
nents. (Author) 
W86-03588 


GULLY   EROSION   IN   THE   AGULU-NANKA 
REGION  OF  ANAMBRA  STATE,  NIGERIA, 

Anambra  State  Univ.  of  Technology,  Awka  (Nige- 
ria). Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  2J. 
W86-03589 


SEDIMENT  YIELD  ESTIMATION  AND  THE 
DESIGN  OF  SEDIMENT  CONTROL  STRUC- 
TURES IN  RURAL  AFRICA, 

Steffen,  Robertson  and  Kirsten,  Inc.,  Johannesburg 

(South  Africa). 

A.  Ward,  and  B.  Middleton. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No.  144,  1984.  p  415- 

425,  35  ref. 

Descriptors:  'Erosion,  'Erosion  control,  'Sedi- 
ment control,  'Sediment  yield,  'Model  studies, 
•Environmental  effects,  Computer  models,  SEDI- 
MOT-II  model,  Africa,  Design  criteria,  Vegeta- 
tion, Agriculture,  Urbanization,  Mining,  Runoff, 
Rainfall-runoff  relationships,  Soil  loss,  Rural  areas. 

A  computer-based  technique,  SEDIMOT-II,  is  a 
single  event  distributed  parameter  model  which 
simulates  runoff,  erosion,  and  sediment  transport 
on  a  disturbed  basin.  Hydrographs  and  sediment- 
graphs  are  prepared  for  individual  sub-basins.  Then 
these  flows  are  routed  to  sediment  control  struc- 
tures to  evaluate  the  sediment  trap  efficiency  of  the 
controls.  Sediment  control  options  include  check 
dams,  sediment  dams,  and  vegetative  filters.  Eval- 
uation of  sedimentation  problems  involves  devel- 
opment of  preventive  measures,  design  of  control 
measures,  impact  assessments,  and  design  of  reme- 
dial measures.  Preventive  measures  well  suited  to 
rural  areas  are  drainage  control,  terracing,  tillage 
practices,  and  mulching.  Some  impacts  which  may 
be  assessed  include  irrigation  schemes,  agricultural 
development,  silviculture,  mining,  industrial  or 
urban  development,  construction  of  weirs  and 
dams,  and  upstream  impacts  on  existing  hydraulic 
structures.  Remedial  measures  most  often  required 
in  rural  areas  are  weir  and  impoundment  desilting, 
gully  reclamation,  and  dirt  road  maintenance. 
W86-03595 


SHEET  EROSION  FROM  ARABLE  LANDS  IN 
ZIMBABWE:  PREDICTION   AND  CONTROL, 

Institute    of    Agricultural    Engineering,     Harare 

(Zimbabwe). 

For  primary  bibliographic  entry  see  Field  2J. 

W86-03596 


MULCH  REQUIREMENTS  FOR  EROSION 
CONTROL  WITH  THE  NO-TILL  SYSTEM  IN 
THE  TROPICS:  A  REVIEW, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

R.  Lai. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No  144,  1984.  p  475- 

484,  3  fig,  4  tab,  28  ref. 

Descriptors:  'Erosion  control,  'Soil  conservation, 
•Agriculture,  'Mulching,  'Cover  crops,  'Vegeta- 
tion, 'Cultivation,  No-till,  Tropical  regions,  Ter- 
racing, Soil  erosion,  Runoff,  Slopes,  Africa,  Fann- 
ing. 

Mulch  farming  and  no-till  systems  have  proved 
suitable  for  reducing  runoff  and  soil  erosion  to 
within  tolerable  limits  in  West  Africa.  Graded 
channel  terracing  as  practiced  in  Africa  is  ineffec- 
tive at  slope  gradients  exceeding  5%.  Intense 
storms  with  return  periods  of  5-10  years  cause 
enormous  damage  to  the  arable  lands  and  struc- 
tures. Mulching  has  been  successfully  used  to  pre- 
vent excessive  soil  erosion  in  tea  plantations  and 
pineapple  plots.  Mulching  reduced  runoff  by  11-35 
times  and  erosion  by  188-750  times,  depending  on 
slope.  However,  mulch  rates  of  4-6  t  per  ha  are 
difficult  to  procure.  Some  creeping  and  low  grow- 
ing legumes  recommended  as  cover  crops  on  steep 
lands  are  Mucuna  utilis,  Panicum  colaratum,  Pso- 
phocarpus  palustris,  and  Stizolobium  deerin- 
gianum.  No-tillage  reduces  runoff  by  70-90%  and 
soil  erosion  by  97%  when  compared  with  conven- 
tional plowing.  No-till  is  not  an  effective  erosion 
control  measure  unless  2-4  t  per  ha  per  crop  of 
mulch  is  also  applied. 
W86-03600 


RUNOFF,  EROSION  AND  SOIL  FERTILITY 
RESTORATION  ON  THE  MOSSI  PLATEAU 
(CENTRAL  UPPER  VOLTA), 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Paris  (France). 

E.  Roose,  and  J.  Piot. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No  144,  1984.  p  485- 

498,  1  fig,  4  tab,  20  ref. 

Descriptors:  'Erosion  control,  'Soil  conservation, 
•Cultivation,  *Soil  loss,  'Rainfall-runoff  relation- 
ships, Sediment  transport,  Runoff,  Agricultural  en- 
gineering, Mossi  Plateau,  Upper  Volta,  Deserts, 
Arid  lands,  Sudan,  Sheet  erosion,  Fallowing,  Crop- 
land, Vegetation,  Conservation,  Land  use. 

Field  studies  of  erosion  on  the  Mossi  plateau,  cen- 
tral Upper  Volta,  indicated  that  traditional  meth- 
ods (numerous  low  filtering  structures  and  restora- 
tion of  soil  fertility)  are  the  most  suitable  strategies 
for  stopping  desertification  at  the  Sahel  border.  At 
the  four  sites  in  the  study  area  rainfall  variability 
and  intensities  are  high,  the  ferruginous  soils  or 
vertisols  have  low  permeabilities,  and  the  vegeta- 
tion cover  is  poor  as  a  result  of  overgrazing,  bush 
fires,  and  extensive  cultivation.  Runoff  on  four 
study  plots  was  20-40%  per  year  on  overgrazed 
and  extensively  cultivated  lands.  Runoff  reached 
70%  during  heavy  showers.  Soil  losses  were  con- 
siderable even  at  the  <2%  slope.  Fine  particles, 
organic  matter,  and  nutrients  were  selectively  car- 
ried away,  leaving  a  sandy  or  gravelly  skeleton 
unable  to  retain  water  and  nutrients.  Soil  losses 
were  more  dependent  on  the  amount  of  vegetative 
cover  and  the  roughness  of  the  soil  surface  than  on 
the  soil  type  or  cultivation  practices.  Compared 
with  bare  soil,  erosion  is  reduced  to  40%  under 
millet,  maize,  and  sorghum;  to  30%  under  peanut; 
to  20%  under  creeping  niebe;  to  1-4%  under 
young  fallow  or  Congo  pea;  to  5%  under  burnt 
savanna;  and  to  <  1  %  under  protected  savanna. 
W86-03601 


SURFACE  EROSION  AND  SEDIMENT  CON- 
TROL AT  OPEN-CAST  MINES  IN  SOUTHERN 
AFRICA, 

Steffen,  Robertson  and  Kirsten,  Inc.,  Johannesburg 
(South  Africa). 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants — Group  5A 


A.  Ward,  A.  Smith,  and  J.  Caldwell. 
IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No  144,  1984.  p  517- 
527,  2  fig,  3  tab,  14  ref. 

Descriptors:  *Erosion  control,  'Sediment  control, 
•Coal  mining,  'Sediment  yield,  'Soil  loss,  'Soil 
conservation,  Soil  stabilization,  Conservation, 
Sedimentation,  Runoff,  Rainfall-runoff  relation- 
ships, Drainage  systems,  South  Africa. 

Severe  erosion  from  surface  mining  of  coal  occurs 
in  the  following  locations:  topsoil  stockpiles,  spoil 
piles,  waste  dumps,  bare  topsoil  areas,  steep  out- 
slopes,  ramps,  and  haul  roads.  Many  sediment  con- 
trol techniques  are  available.  Surface  stabilization 
reduces  erosion  until  a  vegetative  cover  can  be 
established.  Methods  of  achieving  this  include 
mulches  and  chemical  stabilizers  (expensive  and 
temporary),  and  matting  and  netting  (good  for 
steep  slopes).  Landscaping  activities  should  be 
done  with  agricultural  equipment  rather  than 
heavy  mining  equipment.  Drainage  control  is  very 
important  in  reducing  the  volume  and  velocity  of 
flows  crossing  disturbed  areas  and  to  prevent 
mixing  of  clean  and  dirty  flows.  Clean  systems 
divert  water  from  undisturbed  areas  away  from 
disturbed  areas;  dirty  systems  collect  water  from 
disturbed  areas  and  convey  it  to  treatment  facili- 
ties. Sediment  can  be  removed  from  a  flow  by 
gravity  settling,  cyclones,  check  dams,  vegetative 
filters  (grass  and  reeds),  barriers  and  fences  (hay 
bales,  etc.),  and  filter  fabric  fences  (semipermeable 
fabrics).  Removing  colloidal  particles  from  sedi- 
ment requires  sediment  ponds  or  chemical  floccu- 
lation.  The  methodology  described  has  been  ap- 
plied to  a  proposed  South  African  mine  site.  Calcu- 
lations show  that,  without  careful  management  and 
sediment  control,  severe  erosion  would  occur.  For 
this  particular  site,  diversion  ditches,  terracing,  and 
sediment  ponds  are  suggested. 
W86-03602 


INDIGENOUS  SOIL  CONSERVATION  STUD- 
IES IN  SIERRA  LEONE, 

Reading  Univ.  (England).  Dept.  of  Geography. 
A.  C.  Millington. 

IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No  144,  1984.  p  529- 
538,  5  tab,  15  ref. 

Descriptors:  'Erosion  control,  'Soil  conservation, 
'Agriculture,  Sierra  Leone,  'Soil  loss,  Conserva- 
tion, Slopes,  Drainage,  Bunding,  Cultivation,  Sheet 
erosion,  Mulching,  Cover  crops,  Terracing,  Sedi- 
ment control. 

The  indigenous  soil  conservation  practices  in 
Sierra  Leone  were  surveyed.  The  44  categories  of 
conservation  strategies  were  divided  into  mechani- 
cal (impedance  of  sheet  flow,  site  selection,  modifi- 
cation of  the  cultivation  system)  and  biological 
(adjustment  of  cultivation  techniques  such  as 
timing  of  different  tasks,  mulching,  and  cover 
cropping).  Use  of  a  single  conservation  method 
was  most  common  (61.18%).  Five  levels  of  sophis- 
tication were  described,  each  using  more  compli- 
cated combinations  of  individual  methods.  Bund- 
ing with  sticks  and/or  stones  was  the  most  com- 
monly used  technique.  Slightly  less  favored  were, 
in  descending  order,  drainage  of  excess  surface 
water,  mulching  and  cover  cropping.  Experiments 
on  bunding  techniques  showed  that  the  sticks  or 
stones  used  in  construction  are  commonly  avail- 
able. Labor  required  for  bunding  techniques  was 
on  the  order  of  15-30  man  hours  to  build  a  100  m 
length  compared  with  808  man  hours  to  construct 
100  m  of  bench  terracing.  Soil  losses  were  4.40- 
29.49  t  per  ha  per  year,  contour  bunding  being 
most  effective.  Using  no  conservation  technique, 
soil  losses  were  up  to  55.1  t  per  ha  per  year. 
W86-03603 
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STUDIES  ON  ANALYTICAL  METHOD  OF  AC- 
RYLAMIDE  MONOMER  AND  ACCUMULA- 
TION INTO  FISH, 

Tsukuba  Univ.  (Japan).  Inst,  of  Community  Medi- 
cine. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03466 


ANALYSIS  OF  CHLORINATED  ORGANIC 
COMPOUNDS  FORMED  DURING  CHLORIN- 
ATION  OF  WASTEWATER  PRODUCTS, 

North  Texas  State  Univ.,  Denton. 

W.  H.  Glaze,  J.  L.  Burleson,  J.  E.  Henderson,  P. 

C.  Jones,  and  W.  Kinstley. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB83- 144444, 

Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 

EPA-600/4-82-072,  December  1982.  180  p,  40  fig, 

34  tab,  169  ref,  2  append. 

Descriptors:  'Wastewater  analysis,  'Wastewater 
composition,  'Chlorinated  hydrocarbons,  Chlorin- 
ation,  Wastewater  treatment,  Water  treatment,  Gas 
chromatography,  Chromatography,  Mass  spec- 
trometry, Hydrocarbons. 

Chemical  byproducts  produced  during  the  chlorin- 
ation  of  municipal  wastewater  were  examined  in  a 
study  that  employed  several  specially  modified 
analytical  methodologies.  Volatile  byproducts 
were  examined  by  the  use  of  gas  chromatography 
with  selective  detectors  and  gas  chromatography/ 
mass  spectrometry  (GC/MS).  Using  XAD  resins 
for  concentration  of  trace  organics  in  the 
wastewater  samples  before  and  after  chlorination,  a 
number  of  chlorinated  aromatic  and  aliphatic  com- 
pounds were  found  after  chlorination  and  superch- 
lorination.  A  rapid  and  convenient  microextraction 
method  was  developed  that  is  suitable  for  the 
analysis  of  trihalomethanes  and  other  volatile  halo- 
genated  organics  at  the  microgram/1  level  in 
water.  Also,  a  computer  program  was  developed 
that  may  be  used  in  conjunction  with  a  GC/MS 
computertized  data  system  for  thee  identification 
of  polyhalogenated  compounds  present  as  minor 
components  in  a  complex  chemical  mixture.  A 
procedure  also  was  developed  to  determine  the 
concentrations  of  amino  acids  in  wastewaters, 
sludges  and  septage,  before  and  after  chlorination. 
Two  chlorinated  derivatives  of  tyrosine  were 
found  in  a  superchlorinated  septage  sample.  Non- 
volatile compounds  in  natural  waters  and  munici- 
pal wastewaters,  before  and  after  chlorination, 
were  studied  by  high  performance  liquid  chroma- 
tography. Fractions  collected  before  chlorination 
of  the  sample  showed  that  trihalomethane  forma- 
tion potential  was  spread  throughout  the  natural 
polymer.  (Author) 
W86-03496 


DETERMINATION  OF  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS  IN  INDUSTRIAL 
DISCHARGES  AND  OTHER  AQUEOUS  EF- 
FLUENTS, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

L.  Berglind. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB83-135608. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Nordic  PAH  Project  Report  No  16,  January  1982. 

18  p,  5  tab,  11  ref. 

Descriptors:  'Polycyclic  aromatic  hydrocarbons, 
'Aromatic  compounds,  'Drinking  water,  'Surface 
water,  'Water  pollution  sources,  Hydrocarbons, 
Pollutant  identification,  Water  analysis, 
Wastewater  analysis,  Industrial  wastes,  Carcino- 
gens, Wastewater,  Industrial  wastewater,  Runoff, 
Effluents,  Precipitation. 

As  a  part  of  an  inter-Nordic  research  program  on 
polycyclic  aromatic  hydrocarbons  (PAH)  in  the 


environment,  different  sources  of  PAH  to  Norwe- 
gian waters  have  been  investigated.  Some  samples 
of  surface  water  and  drinking  water  have  also  been 
analyzed.  PAH  concentrations  in  an  aluminum 
smelter  daily  discharge  were  estimated  to  be  73  kg 
of  which  6.5  kg  are  carcinogenic.  In  a  ferro  alloy 
smelter,  the  PAH  concentrations  in  the  daily  dis- 
charge were  9.7  kg  of  which  about  0.9  kg  are 
carcinogenic.  The  PAH  concentration  in  the  daily 
discharge  of  an  ironworks  was  estimated  to  be  93.4 
kg  of  which  19.2  kg  are  carcinogenic.  The  total 
PAH  discharge  from  the  coke  works  to  the  Ranaf- 
jord  was  estimated  to  be  about  23  kg/day  of  which 
0.4  kg  are  carcinogenic.  The  discharge  of  PAH 
from  an  oil  refinery  was  estimated  to  be  0.26  kg/ 
day  of  which  0.002  kg  are  carcinogenic  com- 
pounds. PAH  concentrations  in  runoff  from  a  Nor- 
wegian highway  ranged  from  1772-11604  ng/1. 
PAH  concentrations  in  various  surface  water  and 
drinking  water  samples  are  also  given.  (Geiger- 
PTT) 
W86-03506 


REPORT  OF  ANALYSES  FOR  LIGHT  HYDRO- 
CARBONS IN  GROUND  WATER, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Plant. 
E.  L.  Dromgoole. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-017300, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
DPST-81-141-19,  April  1982.  14  p,  3  fig,  2  tab,  110 
ref.  DE-AC09-76SR00001. 

Descriptors:  'Groundwater,  'Water  quality, 
'Groundwater  pollution,  Water  pollution,  Hydro- 
carbons, Chemical  analysis,  Water  analysis,  Chemi- 
cal composition,  United  States,  Gas  chromatogra- 
phy. 

The  analyses  of  11,659  groundwater  samples,  col- 
lected in  47  western  states  as  part  of  the  National 
Uranium  Resource  Evaluation  hydrogeochemical 
and  stream  sediment  reconnaissance  program,  are 
described.  The  analytical  techniques,  for  determi- 
nation of  methane,  ethane,  propane  and  butane, 
along  with  the  descriptive  statistics  used,  are  brief- 
ly described.  The  coverage  maps  and  sampling  site 
locations  are  provided.  The  data  are  supplied  sepa- 
rately on  microfiche  along  with  an  explanation  of 
the  data  codes.  (Halterman-PTT) 
W86-03512 


CONTROL  AND  MEASUREMENT  OF  ORGAN- 
IC MICROPOLLUTANTS  IN  SOUTH  AFRICAN 
WATER  RECLAMATION  PLANTS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J.  F.  van  Rensburg,  A.  J.  Hassett,  and  S.  J. 

Theron. 

IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

William  J.  Cooper,  p  17-34,  6  fig,  5  tab,  35  ref. 

Descriptors:  'Pollutant  identification,  'Water  con- 
servation, 'Water  reuse,  'Water  analysis,  'Activat- 
ed carbon,  Conservation,  Industrial  wastewater, 
Chromatography,  Wastewater  renovation,  'South 
Africa,  Adsorption,  Organic  compounds,  Water 
treatment,  Recycling. 

Several  analytical  techniques  have  been  evaluated 
for  the  determination  of  organic  micropollutants  in 
South  African  water  reclamation  plants.  An  organ- 
ic pollution  index  (OPI)  was  used  to  express  data. 
In  this  way  water  samples  were  divided  into  safe 
and  possibly  unsafe  categories.  This  allowed  the 
safe  samples  to  be  analyzed  with  less  expensive 
methods  than  required  for  the  possible  unsafe  sam- 
ples. The  OPI  was  suggested  as  an  early  warning 
against  pending  breakthrough  in  granular  activated 
carbon  treatment  systems.  The  reclamation  plants 
investigated  were  capable  of  effectively  removing 
organic  industrial  and  other  pollutants  in  shock- 
load  quantities. 
W86-03522 
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GROSS  ORGANICS  MEASUREMENTS  FOR 
MONITORING  OF  WASTEWATER  TREAT- 
MENT AND  REUSE, 

TAHAL-Water  Planning  for  Israel  Ltd.,  Tel-Aviv. 
M.  Michail,  and  E.  Idelovitch. 
IN:  Chemistry  in  Water  Reuse:  Volume   1,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
William  J.  Cooper,  p  35-64,  9  fig,  6  tab,  36  ref. 

Descriptors:  'Pollutant  identification,  'Water  con- 
servation, 'Wastewater  analysis,  'Water  analysis, 
•Monitoring,  Water  reuse,  Water  treatment,  Ultra- 
violet absorbance,  Wastewater  treatment,  Organic 
carbon,  Tel  Aviv,  'Israel,  Biochemical  oxygen 
demand,  Chemical  oxygen  demand,  Potassium  per- 
manganate,  Oxygen  demand,   Chemical   analysis. 

Nine  types  of  water  from  the  Dan  region  sewage 
reclamation  project  at  Tel  Aviv,  Israel,  were  ana- 
lyzed using  six  gross  organic  parameters:  BOD, 
COD,  total  organic  carbon,  dissolved  organic 
carbon,  potassium  permanganate  consumption,  and 
ultraviolet  (UV)  absorbance  at  254  nm.  The  water 
samples  included  raw  wastewater,  secondary  efflu- 
ent, tertiary  effluent,  reclaimed  water,  and  tap 
water.  Good  to  very  high  correlation  coefficients 
were  obtained  for  most  parameters.  Results  indi- 
cated that  UV  absorbance  was  suitable  for  routine 
monitoring  of  gross  organics  in  wastewater  treat- 
ment and  reuse.  UV  is  particularly  useful  for  moni- 
toring of  organic  matter  in  municipal  raw 
wastewater  feeding  the  treatment  plant,  for  detec- 
tion of  organic-laden  industrial  wastes,  for  moni- 
toring of  activated  sludge  plant  performance  with 
respect  to  carbonaceous  matter,  for  monitoring  of 
the  organic  quality  of  reclaimed  water,  for  tracing 
effluent  movement  in  aquifers,  and  for  monitoring 
of  advanced  wastewater  treatment  plant  perform- 
ance with  respect  to  organics.  When  using  UV 
absorbance  to  measure  gross  organics,  it  was  sug- 
gested that  good  correlations  be  established  for 
each  type  of  water. 
W86-03523 


DETERMINATION  OF  CARBOHYDRATES 
AND  PRIMARY  AMINES  IN  RIVER  WATER, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Chemistry. 
L.  E.  Conroy,  W.  J.  Maier,  and  Y-T.  Shih. 
IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
William  J.  Cooper,  p  65-84,  8  fig,  6  tab,  19  ref. 
NSF/ENV  77-04496. 

Descriptors:  'Fate  of  pollutants,  'Pollutant  identi- 
fication, 'Organic  carbon,  Rivers,  Mississippi 
River,  Carbohydrates,  Amines,  Dissolved  solids, 
Anthrone  method,  Seasonal  variation,  Fluoresca- 
mine. 

For  assay  of  soluble  organic  species  in  river  water, 
the  anthrone  test  and  the  fluorescamine  reagent 
proved  most  sensitive  and  reliable  for  carbohy- 
drates and  amines,  respectively.  Water  samples 
were  taken  at  four  locations  in  the  Upper  Mississip- 
pi River  from  the  headwaters  to  the  Twin  Cities 
area.  These  sites  represented,  in  order  from  head- 
waters to  downstream,  natural  background,  agri- 
cultural drainage,  urban  runoff,  and  a  major 
wastewater  discharge.  Total  soluble  carbohydrates 
increased  from  289  micrograms  per  liter  in  the 
headwaters  to  792  micrograms  per  liter  at  the 
furthest  downstream  station.  Total  primary  amine 
levels  were  7-20  times  less  than  carbohydrate 
levels.  The  total  concentrations  of  amines  were 
25.72,  39.68,  33.84,  and  32.75  micrograms  per  liter, 
progressing  downstream.  Seasonal  variation  in  per- 
centage of  molecular  size  was  noted.  This  was 
related  to  the  change  in  the  source  of  organic 
matter  (groundwater  vs.  runoff).  The  distribution 
of  dissolved  organic  carbon  was  as  follows:  the 
1K-10K  fraction  was  the  largest,  the  <  IK  fraction 
was  second  in  importance,  and  very  little  was  in 
the  >  10K  fraction. 
W86-03524 


ULTRAVIOLET  MULTIWAVELENGTH  AB- 
SORBANCE MEASUREMENTS  FOR  MONI- 
TORING TRACE  ORGANICS  IN  WATER, 

Minnesota  Univ.,  Minneapolis. 
W.  J.  Maier,  and  L.  E.  Conroy. 
IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 


Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
William  J.  Cooper,  p  85-145,  26  fig,  9  tab,  24  ref,  2 
append. 

Descriptors:  'Fate  of  pollutants,  'Pollutant  identi- 
fication, 'Organic  carbon,  'Water  analysis,  Rivers, 
Mississippi  River,  Ultraviolet  absorbance,  Dis- 
solved solids,  Seasonal  variation. 

Comparison  of  model  compounds  identified  by 
absorbance  matching  shows  the  same  chromo- 
phoric  units,  indicating  that  the  organic  constitu- 
ents of  the  1-10K  molecular  size  fractionates  of 
Upper  Mississippi  River  water  have  similar  absor- 
bance characteristics  regardless  of  season  or  geo- 
graphical location.  Five  major  model  compounds, 
namely  vanillin,  3,4-dimethoxyacetophenone, 
tannic,  p-anisic  and  mellitic  acids  (VATAM),  and 
no  others,  are  consistently  identified  by  ultraviolet 
absorbance  matching  calculations.  None  of  these 
compounds  are  found  in  the  <0.5K  fractions.  In 
the  0.5-1K  fractions  the  same  five  model  com- 
pounds are  present,  but  at  lower  concentrations 
and  in  different  proportions.  The  similarities  in  UV 
spectral  and  molecular  size  characteristics  of  or- 
ganics in  this  river  stretch  with  total  flow  times  of 
20-30  days  and  flow  variations  of  86  to  883  cu  m 
per  sec  lead  to  the  following  hypothesis:  (1) 
VATAM-characterized  polymers  are  formed 
throughout  the  whole  watershed,  (2)  the  polymers 
are  chemically  and  biologically  relatively  stable, 
(3)  they  predominate  the  1-10K  molecular  size 
range,  (4)  they  account  for  most  of  the  total  organ- 
ic carbon  but  are  less  significant  in  winter,  and  (5) 
the  presence  of  a  greater  diversity  of  chromo- 
phores  and  a  correspondingly  smaller  concentra- 
tion of  VATAM  polymer  in  winter  is  ascribed  to 
slower  chemical-biological  reaction  rates. 
W86-03525 


DEVELOPMENT  OF  A  TOC/COD  ANALYZER 
FOR  PROCESS  APPLICATIONS, 

Life  Systems,  Inc.,  Cleveland,  OH. 

J.  B.  Lantz,  R.  J.  Davenport,  R.  A.  Wynveen,  and 

W.  J.  Cooper. 

IN:  Chemistry  in  Water  Reuse:  Volume   1,  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

William  J.  Cooper,  p  147-163,  8  fig,  3  tab,  7  ref. 

Descriptors:  'Pollutant  identification,  'Monitor- 
ing, 'Organic  carbon,  'Water  analysis,  Wastewater 
analysis,  Chemical  oxygen  demand,  Automation, 
Measuring  instruments. 

An  analyzer  for  total  organic  carbon/chemical 
oxygen  demand  has  been  developed.  The  analyti- 
cal package  incorporates  six  processes:  electro- 
chemical generation  of  the  persulfate  from  an 
acidic  electrolyte,  continuous  sampling  and  mixing 
of  the  sample  with  the  electrolyte  and  persulfate, 
removal  of  inorganic  carbon  from  the  sample,  oxi- 
dation of  the  organics,  measurement  of  the  carbon 
dioxide  produced  and  persulfate  consumed  in  the 
oxidation,  and  elimination  of  water  introduced 
during  sampling.  The  apparatus  is  designed  to  op- 
erate over  a  concentration  range  of  0.5-500  mg  per 
liter  total  organic  carbon  and  100-1500  mg  per  liter 
COD.  The  system  has  many  automatic  features  for 
on-line  monitoring  and  interface  with  computer 
control  systems. 
W86-03526 


CHEMICAL  AND  MICROBIOLOGICAL  MON- 
ITORING OF  A  SOLE-SOURCE  AQUIFER  IN- 
TENDED FOR  ARTIFICIAL  RECHARGE, 
NASSAU  COUNTY,  NEW  YORK, 
Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

B.  G.  Katz,  and  G.  E.  Mallard. 
IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
William  J.  Cooper,  p  165-183,  4  fig,  5  tab,  19  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Water  pollution  sources,  Water  quality,  Re- 
charge, 'Artificial  recharge,  Aquifers,  Nassau 
County,  'New  York,  Groundwater  recharge, 
'Water  reuse,  Monitoring,  Baseline  studies,  Septic 
tanks,  Cesspools,  Organic  compounds,  Chlorinated 
hydrocarbons,  Bacterial  analysis. 


The  Cedar  Creek  water  reclamation  project  in 
Nassau  County,  New  York,  was  designed  to  study 
the  feasibility  of  recharging  the  groundwater  reser- 
voir with  reclaimed  water.  Baseline  information  on 
water  quality  was  gathered  by  sampling  in  obser- 
vation wells  at  depths  of  50,  100,  and  200  ft  below 
land  surface.  Preliminary  results  indicated  that 
groundwater  at  the  recharge  site  contained  elevat- 
ed concentrations  of  nitrate,  chloride,  sulfate,  and 
ammonium  ions;  however,  the  concentrations  of 
these  ions  generally  decreased  with  depth.  Chlor- 
inated hydrocarbons  (low-molecular  weight,  pesti- 
cides, and  polychlorinated  biphenyls)  were  present 
in  significant  concentrations  in  the  upper  glacial 
aquifer  and  Magothy  aquifer.  Fecal  indicator  bac- 
teria were  found  in  very  few  cases  in  low  numbers. 
Sources  of  pollution  in  this  area  are  cesspool  and 
septic  tank  effluent,  domestic  cleaners  and  sol- 
vents, fertilizers,  insecticides  for  pest  control,  and 
storm  water  runoff. 
W86-03527 


QUALITY    ASSURANCE    FOR    WATER    AND 

WASTEWATER  ANALYSES, 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

J.  A.  Winter. 

IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
William  J.  Cooper,  p  187-205,  2  fig,  5  tab,  6  ref. 

Descriptors:  'Pollutant  identification,  'Quality 
control,  'Water  analysis,  'Wastewater  analysis, 
Water  reuse,  Chemical  analysis,  Monitoring. 

The  EPA  quality  assurance  program  for  analysis  of 
water  and  wastewater  has  the  following  major 
functions:  develop/select  methodology,  conduct 
an  equivalency  program  for  approval  of  alternative 
test  procedures,  develop  manuals  and  guidelines, 
maintain  a  quality  control  check  sample  program, 
conduct  method  validation  studies,  conduct  per- 
formance evaluation  studies,  and  maintain  the  EPA 
repository  for  toxic  and  hazardous  materials.  In  the 
future,  laboratories  involved  in  water  reuse  re- 
search and  development  may  be  required  to  par- 
ticipate in  quality  assurance  activities.  In  prepara- 
tion for  formal  involvement  in  a  program,  labora- 
tories should  take  advantage  of  relevant  method 
validation  and  performance  studies  as  available  and 
of  the  wide  range  of  quality  control  samples  in  the 
EPA  program  for  water  and  wastewater  monitor- 
ing. 
W86-03528 


PRIORITY  POLLUTANT  METHODOLOGY 
QUALITY  ASSURANCE  REVIEW, 

Environmental  Protection  Agency,  Kansas  City, 

MO.  Region  VII. 

R.  D.  Kleopfer,  J.  R.  Dias,  and  B.  J.  Fairless. 

IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

William  J.  Cooper,  p  207-227,  9  tab,  16  ref.  68-01- 

3857,  4689,  and  3852. 

Descriptors:  'Pollutant  identification, 

'Wastewater  analysis,  'Organic  compounds, 
'Quality  control,  Chromatography,  Pesticides,  In- 
secticides, Metals,  Phenols,  Cyanide,  Trace  levels. 

The  results  of  10,000  measurements  by  seven  lab- 
oratories on  104  of  the  114  organic  priority  pollut- 
ants, all  the  metals,  and  total  phenol  and  cyanide 
are  summarized.  The  wastewater  samples  are 
screened  for  organics  by  analyses  of  five  fractions: 
pesticides  (26  compounds),  base/neutrals  (46  com- 
pounds), acids  (11  phenols),  purgeables  (29  volatile 
organics),  and  direct  aqueous  injection  (2  com- 
pounds). Except  for  purgeable  organics,  overall 
recovery  decreases  and  the  relative  standard  devi- 
ation increases  in  going  from  the  method  standard 
to  the  matrix  spiked  analysis.  Analysis  of  purgeable 
and  acid  organic  compounds  produces  the  highest 
recoveries  with  the  smallest  matrix  effect.  The 
analysis  of  base/neutral  compounds  and  pesticides 
gives  the  lowest  recoveries  because  they  react 
among  each  other  and  with  hydroxide  and  water. 
Base/neutral  compounds  also  carry  over  into  the 
acid  fraction  in  the  presence  of  emulsions.  Analysis 
of  purgeable  organics  by  the  EPA  protocol  has 
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been  most  successful;  acid  and  pesticide  analyses, 
moderately  successful;  and  base/neutral  analysis 
less  successful,  especially  with  samples  from  the 
leather  tanning  and  timber  industries.  Metals  analy- 
ses are  not  difficult  at  the  25  ppb  level  used. 
Analyses  of  several  compounds  presented  prob- 
lems and  are  recommended  for  further  investiga- 
tion: dichloromethane,  bis(chloromethyl)  ether,  N- 
nitrosodimethylamine,  di-n-butylphthalate,  bis(2- 
ethylhexyl)  phthalate,  1,2-diphenylhydrazine,  ben- 
zidine, hexachlorocyclopentadine,  endrin  alde- 
hyde, anthrene  and  phenanthrene,  chrysene  and 
benzo(a)anthracene,  and  benzo(b)fluoranthrene 
and  benzo(k)fluoranthrene. 
W86-03529 


QUALITY  ASSURANCE  IN  THE  EVALUA- 
TION OF  POLLUTION  CONTROL  TECHNOL- 
OGY: EXPERIENCES  AT  THE  INDUSTRIAL 
ENVIRONMENTAL  RESEARCH  LABORATO- 
RY, U.S.  ENVIRONMENTAL  PROTECTION 
AGENCY,  CINCINNATI,  OHIO, 
Industrial  Environmental  Research  Lab.-Cincin- 
nati,  OH. 
P.  E.  Mills. 

IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
William  J.  Cooper,  p  229-244,  1  fig,  3  tab,  25  ref. 

Descriptors:  *Pollutant  identification,  'Quality 
control,  'Wastewater  analysis,  'Industrial 
wastewater,  Water  conservation,  Recycling,  Indus- 
trial Environmental  Research  Laboratory,  Chemi- 
cal analysis,  Measuring  instruments,  Monitoring. 

The  quality  assurance  program  of  the  Industrial 
Environmental  Research  Laboratory  (IERL),  En- 
vironmental Protection  Agency,  is  designed  to  im- 
prove, assure,  assess,  and  document  the  quality  of 
measurements  made  and  reported  in  connection 
with  its  research.  Some  of  the  program's  function 
are  to  (1)  review  sampling  and  analytical  plans,  (2) 
approve  quality  assurance  review  forms,  (3)  pro- 
vide audit  samples,  (4)  approve  alternative  analyti- 
cal methods,  (5)  aid  in  development  of  new  instru- 
ments and  methods,  (6)  conduct  audits  at  field  sites 
and  analytical  laboratories,  and  (7)  provide  quality 
assurance  training.  IERL  is  involved  in  several 
projects  related  to  recycle/reuse  of  industrial 
wastewater.  Research  priorities  include  addition  of 
chemicals  to  the  priority  pollutant  list,  develop- 
ment of  better  continuous  monitoring  techniques, 
selection  of  representative  monitoring  parameters, 
selection  of  standard  reference  materials  represent- 
ative of  recycle/reuse  matrixes,  sponsoring  of  in- 
terlaboratory  comparisons  of  new  methods  and 
reference  materials,  and  development  of  testing 
procedures  for  sludge. 
W86-03530 


USE  OF  LOG-NORMAL  STATISTICS  IN  ENVI- 
RONMENTAL MONITORING, 

For  primary  bibliographic  entry  see  Field  7C. 
W86-03531 


BIOLOGICAL  EVALUATION  OF  METHODS 
FOR  THE  DETERMINATION  OF  FREE 
AVAILABLE  CHLORINE, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  School  of 
Hygiene  and  Public  Health. 
M.  C.  Snead,  V.  P.  Olivieri,  and  W.  H.  Dennis. 
IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
William  J.  Cooper,  p  401-427,  10  fig,  3  tab,  34  ref. 

Descriptors:  'Pollutant  identification,  'Chlorine, 
'Disinfection,  'Water  analysis,  Residual  chlorine, 
Chloramines,  Viruses,  Biofac  process,  Membranes. 

All  of  the  methods  tested  for  measurement  of  free 
chlorine  residuals-N,N-diethyl-p-phenylene  dia- 
mine (DPD),  syringaldazine  (FACTS),  ampero- 
metric  titration,  and  membrane  electrode-yield 
false  positive  determinations  with  one  or  more  of 
the  inorganic  chloramines.  A  fundamental  under- 
standing of  chlorine  chemistry  and  the  particular 
test  procedure  employed  is  an  absolute  necessity. 
The  Steadifac  modification  of  the  DPD  procedure 
reduces  the  frequency  and  magnitude  of  false  posi- 
tives obtained.  Thioacetamide  appears  to  selective- 


ly decolor  the  product  of  the  DPD-monochlora- 
mine  reaction.  The  biological  calibration  proce- 
dure, Biofac,  clearly  differentiates  and  quantifies 
free  chlorine,  and  may  have  possible  extension  for 
other  disinfectants.  The  FACTS  procedure  was 
the  most  specific  for  free  chlorine.  Variability  of 
reagent  preparations  of  FACTS  limits  the  quantita- 
tive use  of  this  test,  in  its  present  form,  to  the 
laboratory.  Specificity  of  the  DPD  reagent  was 
found  to  vary  with  the  form  of  the  reagent,  with 
the  tablet  reagent  consistently  yielding  fewer  false 
positives  than  the  powder  reagent.  The  membrane 
electrode  compares  favorably  with  the  other  pro- 
cedures for  the  measurement  of  free  chlorine  in  the 
absence  of  combined  chlorine,  but  was  not  as  spe- 
cific as  DPD  and  FACTS  in  the  presence  of 
combined  chlorine.  (Author) 
W86-03539 


CHLORINE  DIOXIDE  CHEMISTRY:  GENERA- 
TION AND  RESIDUAL  ANALYSIS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-03540 


DETERMINATION  OF  CHLORINE  DIOXIDE, 

Fischer  and  Porter,  Co.,  Warminster,  PA. 
R.  G.  Stevenson,  L.  L.  Dailey,  and  B.  J.  Ratigan. 
IN:  Chemistry  in  Water  Reuse:  Volume  I,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
William  J.  Cooper,  p  453-476,  11  fig,  58  ref. 

Descriptors:  'Pollutant  identification,  'Chlorine 
dioxide,  Residual  chlorine,  Measuring  instruments, 
Monitoring,  Automation,  Spectrophotometry,  Ti- 
trimetric  methods,  Electrochemistry,  Membrane 
amperometric  probe. 

Several  methods  for  determination  of  chlorine  di- 
oxide are  evaluated  for  their  use  in  automated  or 
continuous  analysis.  Direct  spectrophotometry  at 
360  nm  is  reasonably  accurate  within  the  limits  of 
6-60  mg  per  liter,  provided  the  cell  size  is  adapted 
to  the  concentration.  Spectrophotometry  with 
chromagenic  reagents  is  sensitive  and  accurate  but 
has  several  drawbacks  for  continuous  monitoring. 
Titrimetric  methods  are  often  used.  However, 
iodine-producing  substances  interfere  with  the  io- 
dometric  method.  Several  sources  of  error  and 
possible  corrective  measures  are  given.  Except  for 
amperometric  endpoint  detection,  electrochemical 
methods  are  seldom  used  for  chlorine  dioxide  de- 
termination. Two  flow-through  amperometric  cells 
seem  suitable  for  continuous  electrochemical  anal- 
ysis. The  membrane  amperometric  probe,  with  no 
moving  parts  and  no  reagent  feed,  is  available  for 
continuous  monitoring. 
W86-03541 


GROUNDWATER  QUALITY  EVOLUTION  IN 
THE  UPPER  AQUIFER  OF  THE  COASTAL 
DUNE  AREA  OF  THE  WESTERN  NETHER- 
LANDS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03761 


ADVANCES  IN  THE  IDENTIFICATION  AND 
ANALYSIS  OF  ORGANIC  POLLUTANTS  IN 
WATER,  VOLUME  1. 

Ann  Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited 
by  Lawrence  H.  Keith.  2  v  (1170  p). 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Wastewater  analysis,  'Organic  compounds, 
•Chromatography,  Gas  chromatography,  Liquid 
chromatography,  Mass  spectrometry,  Ion  ex- 
change, Resins,  Master  Analytical  Scheme,  Aro- 
matic compounds,  Phenolic  compounds,  Pesti- 
cides, Industrial  wastewater,  Chlorine  compounds, 
Trihalomethanes,  Polychlorinated  biphenyls,  Trac- 
ers, Environmental  tracers,  Extraction. 

Most  of  the  advances  in  identification  and  analysis 
of  organic  pollutants  in  water  have  involved  re- 
finements of  existing  technology.  The  Master  Ana- 
lytical Scheme  is  the  subject  of  several  papers, 
divided  into  an  overview,  isolation/concentration, 


precision  and  accuracy,  quantitative  aspect,  and 
quality  control.  A  general  approach  for  determina- 
tion of  pesticides  in  wastewater  has  been  success- 
fully applied  to  five  general  classes  of  compounds. 
High-resolution  gas  chromatographic  methods 
have  been  developed  for  phenolic  compounds; 
acid-extractable  priority  pollutants;  volatile,  base/ 
neutral,  and  acidic  pollutants;  and  polychlorinated 
biphenyls.  Isotope  dilution  of  organic  molecules 
and  tagging  with  dysprosium  compounds  are  tech- 
niques used  as  environmental  tracers.  Microextrac- 
tion  techniques  are  effective  and  time  saving  in 
preparing  water  samples  for  organics  analysis.  This 
permits  chromatography  without  preconcentration 
of  the  sample.  Resins  are  also  used  to  concentrate 
organic  compounds,  particularly  polyaromatic  hy- 
drocarbons, for  chromatographic  analysis.  High- 
performance  liquid  chromatography  is  applied  to 
analysis  of  nitrophenols,  humic-fulvic  natural  mate- 
rials, and  nitrosamines.  Fluroimmunoassay  is  being 
developed  for  determination  of  very  low  levels  of 
organic  pollutants.  Derivatization  proved  useful  in 
labeling  potential  mutagens  in  drinking  water  with 
4-nitrophenol  and  for  determination  of  linear  alco- 
hol ethoxylates. 
W86-03791 


VALIDATION  AND  PRIORITY  POLLUTANT 
ANALYSIS, 

Dow  Chemical  U.S.A.,  Midland,  MI. 

R.  O.  Kagel. 

IN:  Advances  in  the  Identification  and  Analysis  of 

Organic    Pollutants    in    Water,    Volume    1,    Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  1-13,  1  fig, 

1  tab,  21  ref. 

Descriptors:  'Pollutant  identification,  'Legal  as- 
pects, 'Organic  compounds,  'Water  analysis,  Reg- 
ulations. 

There  are  sound  technical  arguments  for  the  vali- 
dation of  priority  pollutant  methodology.  These 
arguments  are  intricately  entwined  with  legal 
issues  that  will  ultimately  be  argued  in  the  courts. 
The  technical  issues  should  be  resolved  by  the 
technical  community.  The  merits  of  these  issues 
are  what  lawyers  should  be  left  to  resolve,  rather 
than  the  issues  themselves.  Roisman,  former  envi- 
ronmentalist lawyer  who  heads  the  Justice  Depart- 
ment's toxic  waste  section,  recently  gave  some 
guiding  philosophy  behind  the  government's  legal- 
environmental  movement  in  that  area  when  he 
said:  'Government  is  perfectly  prepared  to  punish 
the  innocent  for  the  sins  of  the  guilty.'  An  analyti- 
cal result  may  very  well  be  the  infinitesimally  fine 
line  that  separates  the  guilty  from  the  innocent. 
Unless  the  analytical  methodology  is  properly  vali- 
dated and  the  result  statistically  meaningful,  that 
fine  dividing  line  might  as  well  be  determined  by 
chance,  a  flip  of  the  coin  or  a  roll  of  the  dice. 
(Author) 
W86-03792 


MASTER  ANALYTICAL  SCHEME:  AN  OVER- 
VIEW OF  INTERIM  PROCEDURES, 

Environmental  Research  Lab.,  Athens,  GA. 

A.  W.  Garrison,  A.  L.  Alford,  J.  S.  Craig,  J.  J. 

Ellington,  and  A.  F.  Haeberer. 

IN:  Advances  in  the  Identification  and  Analysis  of 

Organic    Pollutants    in    Water,    Volume    1,    Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  17-30,  1 

fig,  2  tab,  5  ref. 

Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Water  analysis,  'Chromatography, 
Master  Analytical  Scheme,  Gas  chromatography, 
Standards,  Wastewater  analysis,  Effluents. 

The  Master  Analytical  Scheme  (MAS)  provides 
protocols  for  the  gas  chromatography/mass  spec- 
trometry analysis  of  purgeable,  extractable,  neutral 
intractable,  and  ionic  intractable  organics  in  sur- 
face and  drinking  water  and  in  industrial,  energy- 
related  and  municipal  effluents.  Nominal  lower 
quantifiable  limits  are  0.1  micrograms/liter  for 
drinking  water,  1  microgram/liter  for  surface 
water,  and  10  micrograms/liter  for  the  effluents. 
One  unique  feature  of  the  MAS  is  its  comprehen- 
siveness. Another  is  its  qualitative-quantitative 
aspect— an  extensive  data  base  of  response  and  re- 
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covery  factors  allows  computer  estimation  of  con- 
centration without  recourse  to  standards  for  each 
analyte.  This  interim  MAS  will  be  refined  to  cor- 
rect deficiencies  observed  during  analysis  of  envi- 
ronmental samples.  (Author) 
W86-03793 


MASTER  ANALYTICAL  SCHEME:  DEVELOP- 
MENT OF  EFFECTIVE  TECHNIQUES  FOR 
ISOLATION  AND  CONCENTRATION  OF  OR- 
GANICS  IN  WATER, 

Gulf  South  Research  Inst.,  New  Orleans,  LA. 
J.  E.  Gebhart,  J.  F.  Ryan,  R.  D.  Cox,  E.  D. 
Pellizzari,  and  L.  C.  Michael. 
IN:  Advances  in  the  Identification  and  Analysis  of 
Organic    Pollutants    in    Water,    Volume    1,    Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  31-48,  6 
fig,  8  tab,  7  ref.  68-03-2704. 

Descriptors:  'Pollutant  identification,  'Organic 
compounds,  "Water  analysis,  *Chromatography, 
Master  Analytical  Scheme,  Gas  chromatography, 
Amines,  Carboxylic  acids,  Organic  acids,  Extrac- 
tion, Ion  exchange,  Resins,  Wastewater  analysis. 

The  Master  Analytical  Scheme  methodology  states 
that  a  water  sample  for  analysis  of  organic  com- 
pounds is  divided  into  a  minimum  of  three  aliquots. 
One  aliquot  is  analyzed  for  purgeable  or  highly 
volatile  compounds;  one  for  intractable  or  water- 
soluble,  nonextractable,  nonpurgeable  compounds; 
and  one  for  extractable  organics.  Analysis  of  pur- 
geable organics  uses  gas  stripping  followed  by  gas 
chromatography/mass  spectrometry/computer 
using  capillary  columns.  The  intractables  are  divid- 
ed into  several  types.  Nonionic  intractables  (e.g., 
methanol)  are  isolated  by  fractional  distillation  and 
analyzed  on  a  Carbowax  1500  column.  Ionic  in- 
tractables, separated  by  ion  exchange  resin  tech- 
niques, include  the  following  groups:  volatile  pri- 
mary and  secondary  amines,  volatile  carboxylic 
acids,  nonvolatile  organic  acids,  and  halogenated 
carboxylic  acids.  Three  procedures  are  available 
for  analysis  of  extractable  organics:  resin  columns 
for  clean  samples,  batch  liquid/liquid  extraction 
treated  by  a  bottle-stirbar  technique  for  more  con- 
taminated samples,  and  a  flow-under  continuous 
liquid/liquid  extraction  method  for  emulsion-form- 
ing samples.  Recovery  data  are  given  for  com- 
pounds fitting  these  categories. 
W86-03794 


MASTER  ANALYTICAL  SCHEME:  AN  AS- 
SESSMENT OF  FACTORS  INFLUENCING 
PRECISION  AND  ACCURACY  OF  GAS  CHRO- 
MATOGRAPHY/MASS SPECTROMETRY 
DATA, 

Gulf  South  Research  Inst.,  New  Orleans,  LA. 
J.  F.  Ryan,  J.  E.  Gebhart,  L.  C.  Rando,  D.  L. 
Perry,  and  K.  E.  Tomer. 

IN:  Advances  in  the  Identification  and  Analysis  of 
Organic  Pollutants  in  Water,  Volume  1,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  49-66,  5 
fig,  11  tab,  2  ref.  68-03-2704. 

Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Water  analysis,  'Mass  spectrometry, 
•Chromatography,  Gas  chromatography,  Preci- 
sion, Accuracy,  Coefficient  of  variation,  Master 
Analytical  Scheme,  Retention  time,  Standards, 
Amines,  Hydrocarbons,  Aromatic  compounds, 
Phenolic  compounds. 

The  data  in  this  paper  present  the  most  significant 
aspects  of  the  work  on  precision  and  accuracy  in 
quantification.  Results  of  a  number  of  additional 
experiments  that  produced  additional  conclusions 
are:  (1)  Total  ion  current  (TIC)  relative  response 
ratio  values  are  no  more  precise  than  selected  ion 
current  (SIC)  relative  response  ratio  values;  addi- 
tionally, TIC  quantification  measurements  are  sus- 
ceptible to  error  because  of  chromatographic  peak 
heterogeneity.  For  these  reasons,  the  Master  Ana- 
lytical Scheme  is  based  on  SIC  relative  response 
ratio  values.  (2)  Mass  difference  between  the  se- 
lected quantifying  ion  of  an  internal  standard  and 
the  selected  quantifying  ion  of  the  unknown  com- 
pound had  no  effect.  No  reduction  was  found  in 
the  percent  coefficient  of  variation  when  the 
Dalton  value  separation  was  small  rather  than 
large.  (3)  No  concentration  dependence  of  relative 


response  ratio  was  observed  over  a  two-order-of- 
magnitude  range.  Although  relative  response  ratio 
precision  is  not  enhanced  by  a  chemical  similarity 
between  internal  standard  and  compound  of  inter- 
est, it  is  enhanced  by  the  retention  time  proximity 
between  the  two.  Finally,  relative  response  ratio 
can  vary  considerably  over  different  days  (and  be 
corrected  when  necessary)  but  be  precise  on  a 
single  day.  (Author) 
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QUANTITATIVE  ASPECTS  OF  THE  MASTER 
ANALYTICAL  SCHEME  FOR  ORGANICS  IN 
WATER, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC.  Analytical  Sciences  Div. 

K.  B.  Tomer,  J.  T.  Bursey,  L.  C.  Michael,  L.  S. 

Sheldon,  and  E.  D.  Pellizzari. 

IN:  Advances  in  the  Identification  and  Analysis  of 

Organic    Pollutants    in    Water,    Volume    1,    Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  67-85,  3 

fig,  14  tab,  5  ref.  68-03-2704. 

Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Water  analysis,  Master  Analytical 
Scheme,  Chromatography,  Quantitative  analysis, 
Mass  spectrometry,  Wastewater  analysis,  Preci- 
sion, Accuracy. 

The  first-generation  Master  Analytical  Scheme  has 
been  applied  to  a  series  of  water  samples  in  one 
laboratory  and  to  replicate  water  samples  analyzed 
independently  by  three  laboratories.  The  accuracy 
found  was,  on  the  most  part,  within  the  limits 
expected  on  the  basis  of  propagation  of  error.  The 
Master  Analytical  Scheme,  therefore,  promises  to 
be  an  extremely  useful  tool  for  the  qualitative- 
quantitative  analysis  of  organics  in  a  broad  range 
of  water  samples.  (Author) 
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QUALITY  OF  MASTER  ANALYTICAL 
SCHEME  DATA:  PURGEABLES  AND  VOLA- 
TILE ORGANIC  ACIDS, 

Research  Triangle  Inst.,  Research  Triangle  Park, 
NC.  Analytical  Sciences  Div. 
L.  C.  Michael,  R.  Wiseman,  and  L.  S.  Sheldon. 
IN:  Advances  in  the  Identification  and  Analysis  of 
Organic  Pollutants  in  Water,  Volume  1,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  87-114,  11 
fig,  14  tab,  5  ref.  68-03-2704. 

Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Water  analysis,  Wastewater  analysis, 
Master  Analytical  Scheme,  Chromatography,  Gas 
chromatography,  Mass  spectroscopy,  Organic 
acids,  Quality  control,  Standards. 

Quality  assurance  procedures  were  applied  to 
method  development,  validation,  and  application 
phases  for  purgeable  and  volatile  acid  segments  of 
a  Master  Analytical  Scheme  for  the  analysis  of 
organic  compounds  in  water.  Recovery  data  dem- 
onstrate the  applicability  of  the  various  techniques 
to  diverse  water  types.  Error  propagation  esti- 
mates for  purge-and-trap  indicate  a  relative  stand- 
ard deviation  of  +23  to  -28%,  excluding  gas  chro- 
matography/mass spectrometry/computer.  A  simi- 
lar estimation  for  volatile  acid  analysis  reveals  a 
relative  standard  deviation  of  +  or  -  11%.  For 
each  sample  to  be  analyzed,  preanalysis  sample 
scouting  (headspace  analysis  for  purgeables  and 
conductivity  measurements  for  volatile  acids)  was 
used  to  determine  the  optimum  sample  volume  and 
level  of  internal  standard  to  be  added.  Gas  chroma- 
tography/mass spectrometry/computer  analysis 
was  performed  to  demonstrate  the  applicability  of 
the  purge-and-trap  and  volatile  acid  Master  Ana- 
lytical Scheme  protocols  to  complex  and  diverse 
water  types.  A  total  of  19  environmental  water 
samples,  unspiked  and  spiked  with  mode  com- 
pounds and  deuterated  internal  standards,  were 
analyzed.  (Author) 
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DEVELOPMENT  OF  METHODS  FOR  PESTI- 
CIDES IN  WASTEWATER:  APPLICABILITY 
OF  A  GENERAL  APPROACH, 

Midwest  Research  Inst.,  Kansas  City,  MO. 

H.  Miller,  P.  Cramer,  A.  Drinkwine,  A.  Shan,  and 


G.  Trischan. 

IN:  Advances  in  the  Identification  and  Analysis  of 
Organic  Pollutants  in  Water,  Volume  1,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  115-138,  4 
fig,  14  tab,  4  ref. 

Descriptors:  'Pollutant  identification, 

•Wastewater  analysis,  'Pesticides,  'Water  analysis, 
Insecticides,  Triazines,  Carbamates. 

A  standard  approach  for  analyzing  pesticides  in 
water  and  wastewater  samples  was  developed  and 
tested  on  several  classes  of  compounds:  organoch- 
lorine,  organonitrogen,  organophosphorous,  tria- 
zines, and  carbamates/ureas.  The  steps  in  the 
method  utilized  one-liter  sample  volumes  extracted 
with  three  60-ml  aliquots  of  methylene  chloride 
followed  by  Kuderna-Danish  concentration,  and 
standardized  Florisil  cleanup,  if  required.  General- 
ly, recoveries  for  clean  water  extraction,  seven-day 
stability,  and  spiked  wastewater  were  good.  The 
major  source  of  reduced  recovery  was  cleanup. 
Some  pesticides,  particularly  the  organophos- 
phorus  type,  were  retained  on  the  Florisil  or  alumi- 
na column.  Detection  limits  obtained  when  using 
the  protocol  were  as  follows  (concentrations  in 
micrograms/liter):  0.1-1.0,  80%;  1-10,  94%;  and  10- 
100,  100%.  Analysis  of  a  group  of  10  triazines  was 
given  as  a  case  study. 
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DETERMINATION  OF  PHENOLIC  WATER 
POLLUTANTS  BY  GLASS  CAPILLARY  GAS 
CHROMATOGRAPHY, 

W.  Giger,  and  C.  Schaffner. 

IN:  Advances  in  the  Identification  and  Analysis  of 
Organic  Pollutants  in  Water,  Volume  1,  Ann 
Arbor,  MI.  1981.  p  141-154,  6  fig,  2  tab,  14  ref. 

Descriptors:  'Pollutant  identification, 

•Wastewater  analysis,  'Organic  compounds,  •Phe- 
nolic compounds,  'Industrial  wastewater,  Chroma- 
tography, Gas  chromatography,  Quantitative  anal- 
ysis, Chlorophenols,  Pulp  wastes,  Chemical 
wastewater. 

A  method  for  the  quantitative  determination  of 
lipophilic  phenols,  including  priority  pollutants 
and  consensus  voluntary  reference  compounds, 
used  methylene  chloride  extraction  of  the  water 
sample  using  2,4,6-tribromophenol  as  an  internal 
standard,  followed  by  gas  chromatography  with  a 
flame  ionization  detector.  Identification  was  by 
mass  spectrometry.  Recoveries  were  as  follows: 
phenol,  29%;  2-chlorophenol,  83%;  2,4-dichloro- 
phenol,  92%;  4-chloro-3-methylphenol,  46%;  2,4,6- 
trichlorophenol,  89%;  2,3,4,6-tetrachlorophenoi, 
92%;  pentachlorophenol,  83%;  4-chlorophenol, 
26%;  1-naphthol,  <5%;  4-phenylphenol,  <5%; 
and  2,6-di-tert-butyl-4-methylphenol,  60%.  Chro- 
matograms  of  several  industrial  wastewater  sam- 
ples are  shown. 
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CHROMATOGRAPHIC  CONSIDERATIONS 
FOR  THE  ANALYSIS  OF  ACID-EXTRACTA- 
BLE  PRIORITY  POLLUTANTS, 

Hewlett-Packard   Co.,  Avondale,   PA.   Avondale 

Div. 

R.  R.  Freeman. 

IN:  Advances  in  the  Identification  and  Analysis  of 
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Arbor  Science,  Ann  Arbor,  MI.  1981.  p  155-169, 

11  fig,  1  tab,  13  ref. 

Descriptors:  'Pollutant  identification, 

'Wastewater  analysis,  'Organic  compounds,  'Phe- 
nolic compounds,  Quantitative  analysis. 

Underivatized  phenols  were  quantitatively  ana- 
lyzed at  the  microgram/liter  level  using  fused- 
silica  open  tubular  columns  with  a  cool  on-column 
sampling  system.  The  chromatographic  conditions 
were  chosen  to  accomodate  for  the  sample  concen- 
trations. Above  5  ng  the  suitable  techniques  were 
an  on-column  or  splitless  injection  and  a  fused- 
silica  open  tubular  column  characterized  by  an 
acidic  column  (acid-to-neutral  surface)  coated  with 
a  gum  nonpolar  stationary  phase.  At  this  level 
glassware  should  be  acid-deactivated  for  use  with 
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chlorophenols  and  nitrophenols.  At  the  sub-nano- 
gram  level  the  analysis  was  difficult  but  possible 
with  on-column  injection,  a  nonpolar  fused-silica 
column,  and  a  silica  detector  interface. 
W86-O380O 


PART-PER-TRILLION  ANALYSIS  OF  VOLA- 
TILE, BASE/NEUTRAL  AND  ACIDIC  WATER 
CONTAMINANTS  ON  A  SINGLE  FUSED- 
SILICA  CAPILLARY  COLUMN, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
A.  R.  Trussell,  F-Y.  Lieu,  and  J.  G.  Moncur. 
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fig,  2  tab,  3  ref. 

Descriptors:  'Pollutant  identification,  *Water  anal- 
ysis, 'Organic  compounds,  'Chromatography, 
Fused  silica  columns,  Chlorinated  hydrocarbons, 
Pesticides,  Aromatic  compounds. 

The  most  commonly  used  chromatographic  tech- 
niques for  the  analysis  of  purgeable  and  extractable 
organic  water  contaminants  call  for  the  use  of  four 
different  packed  columns.  The  techniques  present- 
ed in  this  paper  represent  a  simplified  chromato- 
graphic procedure  which  yields  improved  sensitiv- 
ity and  resolution.  A  single  fused-silica  open  tubu- 
lar capillary  column  can  be  used  for  analysis  of 
volatile,  base/neutral/acidic,  and  pesticide  fraction 
organic  contaminants  in  water.  Many  of  the  com- 
pounds tested  could  be  recovered  from  water  at 
the  low  part-per-trillion  level  range.  Considerable 
time  saving  is  afforded  by  the  use  of  the  single 
column  for  both  volatile  and  extractable  water 
contaminants.  Coinjection  of  both  base/neutral  and 
acid  fractions  in  the  same  chromatographic  run 
allows  further  time  saving.  (Author) 
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ANALYSIS  OF  POLYCHLORINATED  BI- 
PHENYLS  BY  GLASS  CAPILLARY  AND 
PACKED-COLUMN  CHROMATOGRAPHY, 

Environmental  Research  Lab.-Duluth,  Grosse  He, 

MI.  Large  Lakes  Research  Station. 

M.  D.  Mullin,  and  J.  C.  Filkins. 
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fig,  25  ref.  R-806579. 

Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Polychlorinated  biphenyls,  'Chlorin- 
ated hydrocarbons,  Aroclors,  Chromatography, 
Glass  capillary  chromatography,  Gas  chromatog- 
raphy. 

A  high-resolution  glass  capillary  gas  chromatogra- 
phy was  used  to  identify  commercial  polychlori- 
nated biphenyl  mixtures,  Aroclors  1242  and  1260. 
Chromatographic  conditions  were  varied  to 
achieve  desired  results-higher  pressure  decreased 
analysis  time  but  decreased  resolution;  hydrogen  as 
a  carrier  gas  produced  shorter  analysis  times  and 
greater  sensitivity  than  nitrogen. 
W86-03802 


HIGH-RESOLUTION  GAS  CHROMATOGRA- 
PHY AND  NEGATIVE  ION  CHEMICAL  IONI- 
ZATION MASS  SPECTROMETRY  OF  POLY- 
CHLORINATED BIPHENYLS, 

Research  Triangle  Inst.,  Research  Triangle  Park, 
NC.  Analytical  Sciences  Div. 
E.  D.  Pellizzari,  K.  B.  Tomer,  and  M.  A.  Moseley. 
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18  fig,  4  tab.,  14  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  'Polychlorinated  bi- 
phenyls, Chlorinated  hydrocarbons,  Aroclors, 
Chromatography,  Negative  ion  chemical  ioniza- 
tion, Mass  spectrometry,  Gas  chromatography. 

An  investigation  into  the  preparation  of  better 
capillary  columns  for  resolving  polychlorinated  bi- 
phenyl (PCB)  isomers  was  conducted.  Excellent 
resolution  and  temperature  stability  were  obtained 


for  an  Apiezon  L  phase  (0.1 -micron  film  thickness) 
coated  on  a  silanized  surface  of  a  Pyrex  capillary 
0.20  mm  i.d.  x  50  m  in  length.  Studies  were  con- 
ducted on  moderating  and  reagent  gases  used  in 
negative  ion  chemical  ionization/mass  spectrome- 
try for  enhancing  either  m/z  35/37  or  molecular 
ions  of  PCB  using  a  magnetic  sector  and  quadru- 
pole  gas  chromatography/mass  spectrometry  sys- 
tems. Open  and  closed  sources  were  compared. 
Oxygen-enhanced  methane  gave  best  conditions 
for  optimum  molecular  ion  intensities,  while  pure 
methane  was  most  suitable  with  an  open  source 
design  for  enhanced  m/z  35.37.  The  combination 
of  high-resolution  gas  chromatography  and  nega- 
tive ion  chemical  ionization/mass  spectrometry 
provides  an  instrumental  method  for  environmen- 
tal analysis  which  can  be  used  for  identifying  or 
verifying  PCB  isomers,  determining  the  number  of 
chlorines  in  a  chromatographic  peak,  and  quantify- 
ing each  individual  isomer  in  a  sample.  (Author) 
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DETERMINATION  OF  PRIORITY  POLLUT- 
ANTS IN  INDUSTRIAL  WASTEWATERS  BY 
STABLE-ISOTOPE  DILUTION  GAS  CHROMA- 
TOGRAPHY/MASS SPECTROMETRY, 

S-Cubed,  La  Jolla,  CA. 
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Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Wastewater  analysis,  'Industrial 
wastewater,  Isotope  dilution,  Chromatography, 
Gas  chromatography,  Mass  spectrometry,  Quality 
control,  Standards. 

Isotope  dilution  quantification  was  shown  to  im- 
prove precision,  accuracy,  and  quality  control  in 
determination  of  priority  pollutants  in  industrial 
wastewater  compared  with  existing  methods  (inter- 
nal standard  and  no  internal  standard).  Tests  were 
run  on  water  solutions  containing  varying  concen- 
trations of  benzene,  toluene,  chloroform,  and  1,2- 
dichloroethane.  Using  actual  wastewater  samples 
spiked  with  labeled  priority  pollutants,  it  was  dem- 
onstrated that  isotope  dilution  produced  the  same 
recoveries  as  samples  spiked  with  unlabeled  com- 
pounds. The  character  and  source  of  wastewater 
did  not  affect  the  precision  or  accuracy  of  the 
isotope  dilution  method.  Incorporating  isotope  di- 
lution into  a  quality  control  program  would  reduce 
the  number  of  sample  analyses  by  70%  without 
reducing  the  amount  of  data  obtained. 
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STABLE  ACTIVABLE  TRACERS  FOR  ENVI- 
RONMENTALLY SIGNIFICANT  ORGANIC 
MOLECULES, 
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Descriptors:  'Pollutant  identification,  'Tracers, 
•Organic  compounds,  'Bioaccumulation,  Oysters, 
Environmental  tracers,  Dysprosium  compounds, 
Partition  coefficients,  Accumulation. 

Dysprosium(III)  trisdibenzolmethane  monohydrate 
and  dysprosium(III)  triacetylacetonate  trihydrate 
were  tested  as  stable  activable  tracers  for  biocon- 
centration  experiments.  Both  compounds  remained 
soluble  and  undissociated  for  10  days  in  seawater. 
Solubilities  in  octanol  and  in  water  for  the  trisdi- 
benzolmethane compound  were  6.176  and 
0.006218,  respectively;  for  the  triacetylacetonate 
compound,  34.441  and  1.742,  respectively.  Octa- 
nol/water  partition  coefficients  were  994  and  19.77 
for  the  trisdibenzolmethane  and  triacetylacetonate 
compounds,  respectively.  Bioconcentration  factors 
of  the  tracers  in  European  oyster  were  in  the  same 
range  as  pesticides  with  similar  partition  coeffi- 
cients. 
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MICROEXTRACTION  AS  AN  APPROACH  TO 
ANALYSIS  FOR  PRIORITY  POLLUTANTS  IN 
INDUSTRIAL  WASTEWATER, 
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Descriptors:  'Pollutant  identification, 

'Wastewater  analysis,  'Organic  compounds,  Ex- 
traction, Microextraction,  Sample  preparation. 

A  one-step  extraction  procedure  (called  microex- 
traction) was  developed  for  analysis  of  priority 
pollutants  in  wastewater  samples.  Extraction  used 
200-1000  microliters  of  solvent  for  a  10-100-ml 
sample.  After  agitation,  a  few  microliters  were 
removed  from  the  organic  phase  for  injection  into 
a  gas  chromatograph.  The  microextraction  tech- 
nique showed  several  advantages  over  the  exhaus- 
tive extraction:  simplicity  of  extract  preparation, 
minimal  use  of  glassware  and  solvent,  no  problem 
with  emulsions,  no  necessity  for  solvent  concentra- 
tion, and  no  column  cleanup  of  extracts.  Equations 
are  given  to  calculate  the  extraction  efficiency  of  a 
solute  from  a  water  sample. 
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EVALUATION  OF  THE  MICROEXTRACTION 
TECHNIQUE  TO  ANALYZE  ORGANICS  IN 
WATER, 
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Descriptors:  'Pollutant  identification, 

'Wastewater  analysis,  'Organic  compounds, 
Sample  preparation,  Extraction,  Microextraction, 
Phthalates,  Industrial  wastewater,  Phenolic  com- 
pounds, Benzene,  Toluene,  Ethylbenzene. 

Microextraction  of  organics  in  water  with  small 
amounts  of  solvent  (10-100  ml)  and  large  sample- 
to-solvent  ratios  (100:1  or  greater)  was  effective  as 
a  cleanup-concentration  step  in  analytical  proce- 
dures for  a  variety  of  compounds.  Saturation  of  the 
solution  with  sodium  sulfate  improved  recoveries 
of  the  substances  studied:  benzene,  toluene,  ethyl- 
benzene,  and  o-xylene.  Recoveries  were  generally 
high.  However,  recoveries  that  were  low  were 
quite  reproducible.  Using  a  spiked  sample  allowed 
correction  for  incomplete  recovery.  The  microex- 
traction technique  is  particularly  suitable  for  non- 
volatile substances  that  have  relatively  high  parti- 
tion coefficients  (greater  than  1 50  to  obtain  a  60% 
extraction  efficiency  at  100:1  sample-to-solvent 
ratio).  The  technique  was  tried  on  a  latex 
wastewater  spiked  with  solvents.  Intermittent  2- 
min  shaking  for  15  min  produced  56%  recovery  of 
benzene,  40%  recovery  of  toluene,  and  28%  re- 
covery of  ethylbenzene.  Additional  shaking  was 
necessary  to  increase  recovery  to  at  least  90%. 
Extraction  efficiencies  for  microextraction  of 
phenols  from  clean  water  were  generally  higher 
than  found  in  other  methods.  A  series  of  phthalates 
were  recovered  efficiently  after  shaking  for  15 
min. 
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preparation,     Trihalomethanes,     Pentane,     Trace 
levels. 

A  second  generation  liquid/liquid  extraction 
method  is  more  convenient  and  rapid  for  routine 
trihalomethane  analysis.  It  is  also  less  sensitive  to 
changes  in  pH  and  ionic  strength.  The  method 
involves  two  steps:  water  removal  and  pentane 
addition  using  a  needle-syringe  arrangement.  After 
this  addition  the  bottle  is  shaken  and  allowed  to 
stand  so  that  the  phases  separate.  In  a  third-genera- 
tion procedure  the  water  removal  and  pentane 
addition  is  done  in  an  ultrasomic  bath  so  that  the 
pentane  disperses  into  fine  droplets  as  it  enters  the 
water.  The  second-generation  method  is  used  with 
organic  halides;  the  third-generation  method  for 
hydrocarbons  and  organic  halides. 
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EXTRACTION  OF  ORGANIC  COMPOUNDS 
FROM  WATER  USING  SMALL  AMOUNTS  OF 
SOLVENT, 

Ames  Lab.,  IA. 

G.  A.  Junk,  I.  Ogawa,  and  H.  J.  Svec. 

IN:  Advances  in  the  Identification  &  Analysis  of 

Organic    Pollutants    in    Water,    Volume    1,    Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  281-292,  2 

fig,  5  tab,  1 1  ref.  W-7405-Eng-82. 

Descriptors:  'Pollutant  identification,  *Water  anal- 
ysis, 'Organic  compounds,  'Chlorinated  hydrocar- 
bons, Aromatic  compounds,  Alcohols,  Aliphatic 
compounds,  Hydrocarbons,  Ketones,  Pesticides, 
Extraction,  Microextraction,  Sample  preparation. 

A  microextraction  technique  for  organics  in  water 
is  done  in  100-ml  or  1000-ml  flasks  having  precali- 
brated  necks  with  inside  diameters  of  2-10  mm. 
Pentane  is  used  as  the  extracting  solvent.  Recover- 
ies of  model  compounds  (halocarbons,  aromatic 
hydrocarbons,  alcohols,  alkanes,  ketones,  and  pes- 
ticides) added  to  water  are  generally  good,  except 
for  substances  which  are  more  soluble  in  water. 
Addition  of  methanol  up  to  about  10%  to  halocar- 
bons in  water  does  not  change  extraction  efficien- 
cy. 
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ANIONIC  AND  NEUTRAL  ORGANIC  COMPO- 
NENTS IN  WATER  BY  ANION  EXCHANGE, 

Ames  Lab.,  IA. 

G.  A.  Junk,  and  J.  J.  Richard. 

IN:  Advances  in  the  Identification  &  Analysis  of 

Organic    Pollutants    in    Water,    Volume    1,    Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  295-315,  9 

fig,  7  tab,  21  ref.  W-7405-Eng-82. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  'Pesticides,  'Ion  ex- 
change, Insecticides,  Herbicides,  Resins,  Anion  ex- 
change, Rivers. 

An  anion  exchange  resin  (XAD-4),  modified  by 
chloromethylation  followed  by  amination  with  tri- 
methylamine,  was  then  converted  from  chloride  to 
hydroxide  form.  This  prepared  resin  was  used  to 
isolate  organic  neutral  and  anionic  components 
from  water  samples.  Neutral  compounds  were 
eluted  with  diethyl  ether;  anionic  components  with 
HCL-saturated  ether.  The  technique  was  used  to 
recover  organic  compounds  from  a  variety  of 
waters.  Recoveries  of  aliphatic  acids,  nitrophenols, 
chlorophenols,  and  substituted  sulfonic  acids  added 
to  distilled  water  were  86-97%.  Near  100%  extrac- 
tion efficiency  of  2,4-D,  tetrachloroterephthalic 
acid,  and  N-1-naphthylphthalamic  acid  was  ob- 
tained in  wastewater  from  a  pesticide  disposal  pit. 
The  same  three  chemicals  were  recovered  at  effi- 
ciencies of  84%  or  greater  in  water  containing 
sodium  choride  or  sodium  sulfate  at  levels  of  1% 
and  5%.  The  only  exception  was  tetrachloroter- 
ephthalic acid,  which  had  recoveries  of  20-51%  in 
sodium  chloride  solution.  Anion  exchange  and 
resin  sorption  procedures  compared  favorably  in 
isolation  of  a  number  of  neutral  pesticides  in  river 
water,  reservoir  water,  and  urban  runoff.  Howev- 
er, results  with  digester  water  were  not  as  agree- 
able, probably  because  of  microparticulate  matter 
present. 
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THERMAL  DESORPTION  FROM  A  XAD-4  AD- 
SORPTION SUBSTRATE  FOR  WATER  ANAL- 
YSIS BY  CAPILLARY  GAS  CHROMATOGRA- 
PHY, 

Ames  Lab.,  IA. 

J.  P.  Ryan,  and  J.  S.  Fritz. 

IN:  Advances  in  the  Identification  &  Analysis  of 

Organic    Pollutants    in    Water,    Volume    1,    Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  317-327,  3 

fig,  2  tab,  8  ref.  7405-Eng-82. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  'Aromatic  compounds, 
•Resins,  Hydrocarbons,  Ion  exchange,  Adsorption, 
Thermal  desorption,  Chromatography,  Gas  chro- 
matography. 

Thermal  desorption  of  organic  compounds  from 
XAD  resin  using  a  glass  capillary  gas  chromato- 
graph  column  provided  greater  resolution  (com- 
pared with  a  packed  gas  chromatograph  column) 
of  a  sample  containing  fluorene,  phenanthrene,  an- 
thracene, tritan,  and  pyrene.  The  final  desorption 
temperature  was  210  degrees  C;  the  desorption 
time  was  20  min;  the  flow  rate  was  42  ml/min.  An 
isothermal  desorption  at  200  degrees  C  gave  maxi- 
mum recovery  of  the  compounds  in  15  min  at  a 
desorption  flow  of  80  ml/min.  A  sample  of  Ames, 
Iowa,  tap  water  analyzed  by  the  method  produced 
sharp  peaks  for  indene  (0.70  ppb),  alkyl  indanes, 
naphthalene  (0.28  ppb),  1-methylnaphthalene  (0.35 
ppb),  acenaphthene,  and  acenaphthylene. 
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COMPARISON  OF  SEVERAL  METHODS  FOR 
COLLECTION  AND  QUANTIFICATION  OF 
POLYCYCLIC  AROMATIC  HYDROCARBONS 
FROM  AQUEOUS  MEDIA, 

Oak  Ridge  National  Lab.,  TN.  Analytical  Chemis- 
try Div. 

J.  E.  Caton,  Z.  K.  Barnes,  H.  Kubota,  W.  H. 
Griest,  and  M.  P.  Maskarinec. 
IN:  Advances  in  the  Identification  &  Analysis  of 
Organic    Pollutants    in    Water,    Volume    1,    Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  329-344,  4 
fig,  7  tab,  21  ref.  W-7405-eng-26. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  'Aromatic  compounds, 
Polycyclic  aromatic  compounds,  Extraction, 
Liquid/liquid  extraction,  Resins,  Chromatography, 
Reverse-phase  chromatography. 

Several  methods  for  isolation  of  polycyclic  aro- 
matic hydrocarbons  in  water  samples  were  com- 
pared: liquid/liquid  extraction  (LLE),  polystyrene 
sorbent  resins,  and  silica  chemically  modified  with 
octadecylsilane  for  reverse-phase  chromatography. 
Carbon- 14  tracer  was  added  to  the  stock  solution 
of  organic  compounds.  Polycyclic  aromatics  in- 
cluded in  the  mixture  were  naphthalene,  acenaph- 
thylene, acenapthene,  phenanthrene,  anthracene, 
fluorene,  fluoranthene,  pyrene,  1,2-benzanthracene, 
chrysene,  benzo(a)pyrene,  1,2,5,6-dibenzanthra- 
cene,  and  benzo(g,h,i)perylene.  For  simplicity  and 
high  recovery  the  three  LLE  methods  were  best. 
Two  resin  methods  produced  variable  recovery, 
but  needed  pH  and  ionic  strength  control;  they 
were  not  labor-intensive.  The  methods  using  re- 
verse-phase material  produced  variable  lower  re- 
coveries but  were  not  labor-intensive. 
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ANOMALOUS  BREAKTHROUGH  OF 

BENZO(A)PYRENE  DURING  CONCENTRA- 
TION WITH  AMBERLITE  XAD-4  RESIN 
FROM  AQUEOUS  SOLUTIONS, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 

P.  F.  Landrum,  and  J.  P.  Giesy. 

IN:  Advances  in  the  Identification  &  Analysis  of 

Organic    Pollutants    in    Water,    Volume    1,    Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  345-355,  2 

fig,  4  tab,  29  ref.  EPA-78-D-X0290,  DE-AC09- 

76SR00819. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  'Resins,  Aromatic 
compounds,  Polyaromatic  hydrocarbons,  Ion  ex- 
change, Benzo(a)pyrene,  Humic  acids,  Fulvic 
acids,  Dissolved  solids. 


The  study  indicates  that  dissolved  minerals  (e.g., 
iron)  and  organics  (e.g.,  humic  and  fulvic  acids) 
can  drastically  alter  the  trapping  efficiency  and 
recovery  of  benzo(a)pyrene  on  Amberlite  XAD-4 
resin.  This  decreased  trapping  of  a  nonpolar  com- 
pound is  anomalous  with  the  expected  result.  The 
influence  of  the  abovementioned  enviromental  fac- 
tors appears  to  increase  with  the  decreased  water 
solubility  of  the  compound.  There  seems  to  be  a 
hydrophobicity  limit  below  which  no  apparent 
effect  occurs.  The  more  insoluble  compounds  are 
sorbed  to  particulates  and  dissolved  organics 
which  alter  their  trapping  and  elution  efficiency  on 
Amberlite  XAD-4  resin.  Thus,  monitoring  studies 
evaluating  the  amount  of  benzo(a)pyrene  and  per- 
haps polyaromatic  hydrocarbons  of  equal  or  lower 
water  solubility  utilizing  Amberlite  XAD-4  resin 
for  concentration  must  evaluate  trapping  and  elu- 
tion efficiency  for  the  water  to  be  studied 
(Author) 
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HIGH-PERFORMANCE  LIQUID  CHROMATO 
GRAPHIC  ANALYSIS  OF  NITROPHENOLS, 

Allgemeine  Elektricitaets-Gesellschaft  AEG  Tele 
funken,  Frankfurt  am  Main  (Germany,  F.R.). 
A.  F.  Haeberer,  and  T.  A.  Scott. 
IN:  Advances  in  the  Identification  and  Analysis  ol 
Organic  Pollutants  in  Water,  Volume  1,  Ani 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  359-370,  ! 
fig,  1  tab,  9  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal 
ysis,  'Organic  compounds,  'Resins,  'Phenolk 
compounds,  'Nitrophenols,  Chromatography,  lor 
exchange,  Cesium  silicate  chromatography,  Dy< 
industry  wastes,  Liquid  chromatography. 

A  reverse-phase  high  performance  liquid  chroma 
tography  method  has  been  developed  for  the  anal 
ysis  of  nitrophenols  in  water  samples.  The  com 
pounds  are  accumulated  on  mixed  XAD  4/8  ma 
croreticular  resins  followed  by  Kuderna-Danisl 
evaporation.  Cesium  silicate  chromatography  fa 
cilitates  the  separation  of  phenolics  from  neutra 
and  basic  interfering  substances.  This  cleanu| 
method  allows  recovery  of  about  80%  at  the  10 
ppb  level.  Chromatograms  are  shown  for  analyse 
from  fortified  and  unfortified  dye  plant  effluent 
municipal  effluent,  and  plastics  industry  extract 
Compounds  found  in  the  plastic  industry  extrac 
are  phenol,  2-nitrophenol,  4-nitrophenol,  2-mitro 
p-cresol,  2,4,6-trichlorophenol,  and  pentachloro 
phenol  in  a  range  of  7  to  260  ppb  each. 
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SIZE  EXCLUSION,  REVERSE-PHASE  ANI 
WEAK  ANION  EXCHANGE  CHROMATOGRA 
PHY  OF  NATIONAL  ORGANICS  IN  WATER 

North  Texas  State  Univ.,  Denton.  Dept.  of  Chem 

istry. 

W.  H.  Glaze,  P.  C.  Jones,  and  F.  W.  Saleh. 

IN:  Advances  in  the  Identification  and  Analysis  o 

Organic    Pollutants    in    Water,    Volume    1,    Am 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  371-382,  i 

fig,  1  tab,  13  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal 
ysis,  'Organic  matter,  Fulvic  acids,  Humic  acids 
Chromatography,  Ion  exchange,  Resins,  Size  ex 
elusion  chromatography,  Ozonation. 

A  progress  report  on  the  study  of  the  structure  o 
aquatic  humus  is  presented.  Several  high-perform 
ance  liquid  chromatography  methods  are  evaluate! 
for  separation  prior  to  using  structure  elucidatioi 
tools.  A  polynodal  molecular  size  distribution  fo 
the  humic  material  is  not  observed  in  size  exclusioi 
chromatography,  provided  ionic  strength  ani 
column-solute  effects  are  controlled.  Reverse 
phase  separation  of  aquatic  humus  before  and  afte 
ozonation  shows  the  separation  of  several  compc 
nents,  none  of  which  have  been  identified.  Wea 
anion  exchange  material  analysis  shows  thre 
peaks.  As  the  molecular  size  of  the  component 
increases,  the  ratio  of  trihalomethane  formatio 
potential  to  total  organic  carbon  also  increases 
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DEVELOPMENT  OF  TECHNIQUES  FOR  THE 
ISOLATION  AND  IDENTIFICATION  OF  NON- 
VOLATILE ORGANICS  IN  DRINKING 
WATER, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

C.  D.  Watts,  B.  Crathorne,  R.I.  Crane,  and  M. 

Fielding. 

IN:  Advances  in  the  Identification  and  Analysis  of 

Organic    Pollutants    in    Water,    Volume    1,    Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  383-397,  4 

fig,  2  tab,  4  ref. 

Descriptors:  *PolIutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  Chromatography, 
Liquid  chromatography. 

A  procedure  is  being  developed  for  characteriza- 
tion of  nonvolatile  organics  in  drinking  water. 
While  the  procedure  is  slow,  it  has  the  required 
sensitivity  and  specificity  for  identifying  a  wide 
range  of  compounds.  The  water  sample  is  freeze 
dried  and  the  residue  extracted  with  methanol. 
Salts  are  removed  with  ion  exchange  resins  either 
before  freeze  drying  or  from  the  methanol  extract. 
The  cleaned  up  extract  is  separated  according  to 
polarity  by  high  performance  liquid  chromatogra- 
phy. The  halogen-containing  compounds  are  char- 
acterized separately  from  the  high-ultraviolet  ab- 
sorbing fractions.  The  latter  are  subjected  to  mass 
spectrometry.  This  work,  still  in  progress,  will 
further  explore  the  use  of  field  desorption  mass 
spectrometry  in  combination  with  collisional  acti- 
vation and  linked  scanning  techniques  for  further 
identification  of  compounds  in  fractions. 
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EVALUATION  OF  TRACE  ENRICHMENT 
METHODOLOGY  IN  CONJUCTION  WITH 
REVERSE-PHASE  HIGH-PERFORMANCE 

LIQUID  CHROMATOGRAPHY  FOR  PRECON- 
CENTRATION,  SEPARATION  AND  QUANTI- 
FICATION OF  TRACE  NON-VOLATILE  OR- 
GANIC  COMPOUNDS   IN   AQUEOUS    ENVI- 
RONMENTAL SAMPLES, 
Environmental  Research  Lab.,  Athens,  GA. 
J.  A.  Graham,  and  A.  W.  Garrison. 
IN:  Advances  in  the  Identification  and  Analysis  of 
Organic    Pollutants    in    Water,    Volume    1,    Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  399-432, 
17  fig,  6  tab,  48  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  Chromatography, 
Wastewater  analysis,  Resins,  Trace  levels,  Liquid 
chromatography. 

The  analytical  capabilities  of  trace  enrichment  on 
octadecyl-derivatized  silica  in  conjunction  with  re- 
verse-phase high-performance  liquid  chromatogra- 
phy was  evaluated  for  routine  analysis  of  trace 
nonvolatile  organic  compounds  in  water.  Model 
compounds  were  determined  in  drinking  water  at 
0.1-  to  1-ppb  levels  with  outstanding  precision. 
Addition  of  ion-pairing  reagent  to  the  sample  in- 
creased the  recoveries  for  acidic  compounds.  Vol- 
umetric accumulation  rates  as  high  as  7.5  ml/min 
could  be  used  without  significant  decrease  in  re- 
covery. Although  large  sample  volumes,  500-2000 
ml,  could  be  enriched,  it  was  generally  not  neces- 
sary. Two  problems  were  exposed  during  these 
studies.  (1)  A  large  amount  of  material  was  re- 
tained on  the  colums.  The  liquid  chromatographic 
system  could  not  handle  the  large  amount  of  mate- 
rial recovered  from  treated  municipal  sewage.  (2) 
Unexplainable  variations  in  the  recoveries  of  com- 
pounds enriched  from  different  matrices  limited 
the  accuracy  with  which  the  methodology  could 
be  applied  to  quantitative  determinations. 
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HIGH-PERFORMANCE  LIQUID  CHROMATO- 
GRAPHIC DETERMINATION  OF  NITROSA- 
MINES  IN  WATER  AND  WASTEWATER, 

Environmental  Research  Lab.,  Athens,  GA. 

A.  F.  Haeberer,  and  T.  A.  Scott. 

IN:  Advances  in  the  Identification  and  Analysis  of 

Organic    Pollutants   in   Water,    Volume    1,    Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  433-445,  8 

fig,  2  tab,  6  ref. 


Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  Wastewater  analysis, 
•Nitrosamines,  Chromatography,  Resins,  Ion  ex- 
change, Liquid  chromatography. 

The  determination  of  N-nitrosamines  as  the  fluo- 
rescent derivatives  of  7-chloro-4-nitrobenzo-2-oxa- 
1,3-diazole  (NBD)  shows  some  promise  if  loss  of 
the  intermediate  amine  salt  can  be  minimized 
during  the  drying  procedure  or  if  only  the  nonvo- 
latile N-nitrosamines  are  of  interest.  l-Bromo-2- 
chloroethane  was  chosen  as  internal  standard.  The 
photoconductivity  detector  response  curves  are 
linear  over  three  orders  of  magnitude.  Resin  accu- 
mulation produced  25-30%  higher  recoveries  (46- 
83%)  than  classical  liquid/liquid  extraction  for  1- 
ppb  ievels  of  the  more  hydrophilic  N-nitrosamines 
(N-nitrosodimethylamine,  N-nitrosomorpholine, 
N-nitrosopyrrolidine,  N-nitrososiethylamine,  N-ni- 
trosopiperidine).  Recoveries  of  a  second  group  of 
N-nitrosamines  at  0.4  ppb  concentration  ranged 
from  22%  for  N-n-butyl-N'-nitro-N-nitrosoguani- 
dine  to  84%  for  N-nitrosopiperidene.  Compounds 
with  recoveries  of  70-82%  included  nitrosppipera- 
zine,  N-nitrosopyrrolidine,  N-nitrosodiethylamine, 
N-nitroso-N-methylaniline,  and  N-nitrosodipyrpy- 
lamine. 
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DEVELOPMENTS  IN  THE  ANALYSIS  OF  PRI- 
ORITY POLLUTANTS  BY  LIQUID  CHROMA- 
TOGRAPHY/MASS  SPECTROMETRY  AND 
IMMUNOASSAY  PROCEDURES, 

National  Bureau  of  Standards  (NML),  Gaithers- 

burg,  MD. 

R.  G.  Christensen,  H.  S.  Hertz,  D.  J.  Reeder,  and 

E.  White. 

IN:  Advances  in  the  Identification  and  Analysis  of 

Organic    Pollutants    in    Water,    Volume    1,    Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  447-453,  2 

fig,  5  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  Chromatography,  Im- 
munoassay, Fluroimmunoassay,  Aromatic  com- 
pounds, Bioassay,  Mass  spectrometry. 

Two  methods  of  analyzing  organic  priority  pollut- 
ants are  liquid  chromatography/mass  spectrometry 
and  fluoroimmunoassay.  In  the  chromatography 
system  solvent  is  concentrated  by  allowing  it  to 
flow  down  a  heated  stationary  wire.  The  residual 
liquid  is  drawn  into  the  mass  spectrometer,  spray- 
ing from  a  needle  valve.  Tests  with  a  mixture  of 
phenanthrene,  9-methylanthracene,  and  fluoran- 
thene  show  a  20-fold  concentration.  Results  are 
also  given  for  analysis  of  shale  oil  components. 
Present  work  with  fluroimmunoassay  and  dinitro- 
phenol  has  allowed  analysis  at  the  100-microgram/ 
liter  level.  For  use  in  pollutant  analysis,  the  sensi- 
tivity must  be  increased  to  the  submicrogram/liter 
or  picogram/liter  level. 
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DETECTION  AND  QUANTIFICATION  OF 
ELECTROPHILES  IN  ENVIRONMENTAL 
SAMPLES:  LABELING  OF  POTENTIAL  MU- 
TAGENS IN  DRINKING  WATER  BY  4-NI- 
TROTHIOPHENOL, 

Minnesota  Univ.,  Navarre.  Gray  Freshwater  Bio- 
logical Inst. 

A.  M.  Cheh,  and  R.  E.  Carlson. 
IN:  Advances  in  the  Identification  and  Analysis  of 
Organic    Pollutants    in    Water,    Volume    1,    Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  457-465,  3 
fig,  15  ref 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Mutagens,  Nitrophenol,  Tracers,  Environ- 
mental tracers. 

4-Nitrophenol  may  be  used  to  label  electrophiles  in 
drinking  water  concentrates.  This  labeling  may  be 
used  to  distinguish  between  thioethers  formed  by 
rapid  or  slow  electrophile  reaction  with  nitro- 
phenol. Correlation  of  changes  in  the  labeling  pat- 
tern with  changes  in  mutagenic  activity  measured 
by  the  Ames  assay  suggests  that  the  more  rapidly 
reacting  electrophiles  may  possess  unusual  muta- 
genic activity  and  may  be  present  at  extremely  low 
concentrations. 
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DETERMINATION  OF  LINEAR  ALCOHOL 
ETHOXYLATES  IN  WASTEWATER  AND  SUR- 
FACE WATER, 

Procter  and  Gamble  Co.,  Cincinnati,  OH. 

V.  T.  Wee. 

IN:  Advances  in  the  Identification  and  Analysis  of 

Organic    Pollutants    in    Water,    Volume    1,    Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  467-479,  3 

fig,  3  tab,  16  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  'Surfactants,  Neodol- 
45,  Fate  of  pollutants. 

An  analytical  method  was  developed  for  determin- 
ing linear  alcohol  ethoxylates  (carbon  chain  length, 
14-15;  ethylene  oxide  chain  length,  7).  It  included  a 
cleanup  procedure  followed  by  gas  chromatogra- 
phy of  the  hydrogen  bromide  cleavage  products  of 
the  surfactant.  Results  obtained  from  the  method, 
which  overestimates  the  concentration  of  linear 
alcohol  ethoxylates.  Morning  influent  samples 
from  a  domestic  wastewater  treatment  plant  con- 
tained 0.19  to  0.37  ppm  of  the  surfactant;  morning 
effluent.  0.006-0.012  ppm;  afternoon  influent,  0.47 
ppm;  afternoon  effluent,  0.0085  ppm;  activated 
sludge,  0.22  ppm;  above  sewage  outfall,  0.0005 
ppm;  below  sewage  outfall,  0.0011  ppm;  and  river 
water,  0.0042  ppm. 
W86-03821 


ASSESSMENT  OF  THE  MEASUREMENT  UN- 
CERTAINTY IN  THE  ESTIMATION  OF 
STREAM  REAERATION  RATE  COEFFI- 
CIENTS USING  DIRECT  TRACER  TECH- 
NIQUES, 

National  Council  of  the  Paper  Industry  for  Air  and 
Stream  Improvement,  Inc.,  Medford,  MA. 
J.  S.  Hovis,  R.  C.  Whittemore,  L.  C.  Brown,  and  J. 
J.  McKeown. 

In:  Proceedings  of  Stormwater  and  Water  Quality 
Management  Modeling  Users  Group  Meeting, 
March  25-26,  1982,  Washington,  DC.  EPA-600/9- 
82-015,  August  1982.  p  36-53,  1  fig,  5  tab,  22  ref. 

Descriptors:  'Reaeration  rate,  'Instream  aeration, 
Aeration,  'Tracers,  'Precision,  'Error  analysis, 
Errors,  Accuracy. 

The  purpose  of  this  research  is  to  elucidate  the 
major  sources  of  error  in  the  direct  tracer  methods 
of  reaeration  rate  coefficient  measurement.  The 
error  components  in  the  direct  tracer  measure- 
ments fall  into  three  broad  categories:  (1)  protocol 
selection  errors  (accuracy  considerations),  (2)  pa- 
rameter estimation  and  reaeration  model  errors, 
and  (3)  random  experimental  errors  (precision  con- 
siderations). The  significance  of  the  propagation  of 
random  error  through  the  reaeration  coefficient 
calculation  was  demonstrated  via  an  analysis  of  the 
effect  of  the  amount  of  tracer  gas  lost  on  the 
reaeration  coefficient's  theoretical  precision.  In  ad- 
dition, theoretical  calculations  showing  the  length 
of  time  a  radiotracer  study  must  be  followed  in 
order  to  achieve  a  desired  precision  in  the  meas- 
ured rate  were  presented.  Actual  direct  tracer 
reaeration  measurements  ranged  from  +  or  -  1.0% 
to  +  or  -  1000%  (the  former  from  replication 
studies  at  a  moderate  rate,  the  latter  from  a  single 
low  rate  measurement  on  the  Ouachita  River). 
Errors  in  the  hydrocarbon  technique  measure- 
ments ranged  from  +  or  -  4.3%  to  +  or  -  230% 
(the  former  from  the  Wisconsin  replication  study, 
the  latter  from  a  single  measurement  on  the  Oua- 
chita River).  The  relationship  between  the  amount 
of  tracer  gas  lost  and  the  measurement  uncertainty 
of  the  Ouachita  River  Basin  radiotracer  measure- 
ments was  found  to  parallel  the  theoretical  preci- 
sion calculations. 
W86-03824 


HYDROLOGIC  MODELING  FOR  STUDIES  OF 
POLLUTANT  LOADINGS  AND  TRANSPORT 
IN  LARGE  RIVER  BASINS, 

Northern  Virginia  Planning  District  Commission, 

Annandale. 

A.  Cavacas,  J.  P.  Hartigan,  E.  Southerland,  and  J. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


A.  Friedman. 

In:  Proceedings  of  Stormwater  and  Water  Quality 
Management  Modeling  Users  Group  Meeting, 
March  25-26,  1982,  Washington,  DC.  EPA-600/9- 
82-015,  August  1982.  p  69-89,  14  fig,  3  tab,  18  ref. 

Descriptors:  *Mathematical  models,  'Hydrologic 
models,  'Hydraulic  models,  *Pollution  load,  Hy- 
drology, Chesapeake  Bay. 

This  research  describes  the  calibration/verification 
of  the  hydrology  component  of  the  River  Basin 
Model.  The  continuous  simulation  hydrologic 
model  was  linked  with  a  water  quality  model  for 
studies  of  nonpoint  pollution  loadings  and  the 
transport  of  nutrient  and  organic  loadings  in  tribu- 
tary watersheds  of  the  Chesapeake  Bay.  The  River 
Basin  Model  represents  the  Susquehanna,  Potamac, 
and  James  river  basins  as  well  as  33  other  river 
basins  which  contribute  freshwater  inflows,  non- 
point  pollution  loadings,  and  wastewater  dis- 
charges to  the  Bay.  The  Model  was  used  by  the 
EPA  Chesapeake  Bay  Program  for  assessments  of 
management  strategies  for  nonpoint  pollution  and 
wastewater  treatment.  This  paper  focuses  on  the 
hydrology/hydraulics  modeling  requirements  for 
the  river  basin  water  quality  modeling  studies. 
W86-03827 


MEASUREMENT  OF  NUTRIENT  CONCEN- 
TRATIONS IN  SEDIMENT  PORE  WATER 
COLLECTED  BY  A  DIALYSIS  SAMPLER, 

Japan  Bottom  Sediment  Management  Association, 

Tokyo. 

Y.  Kurimoto,  and  T.  Kotake. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic   Substances:   Proceedings  of  the  9th   US? 

Japan  Experts  Meeting.  March  1985.  p  150-160,  14 

fig,  2  tab. 

Descriptors:  'Nutrients,  'Cycling  nutrients,  'Inter- 
stitial water,  Sediment  sampler,  Chemical  analysis, 
Chemical  composition. 

In  the  release  mechanism  of  nutrients  it  sometimes 
becomes  necessary  to  investigate  the  behavior  of 
nutrients  in  sediment  pore  water.  In  the  past,  the 
separation  of  pore  water  from  sediment  has  been 
performed  using  the  centrifuge  or  a  filter  press 
procedure.  These  methods  release  nutrients  dy- 
namically by  artificial  forces  during  water  separa- 
tion. However,  the  release  action  of  nutrients  from 
sediment  pore  waters  using  a  dynamic  (centrifuge) 
versus  a  static  (dialysis)  method  will  have  a  large 
effect  on  the  results.  Dynamic  separation  methods 
may  not  accurately  reflect  the  actual  static  nutrient 
release  processes  occurring  in  nature.  To  solve  this 
problem,  a  static  separation  was  developed  using  a 
dialysis  sampler.  The  results  of  comparative  tests 
showed  that  the  measured  concentrations  from 
centrifuge  separation  were  larger  than  those  using 
the  dialysis  sampler.  These  results  suggest  that 
nutrients  are  released  dynamically  during  the  cen- 
trifuge separation.  (Halterman-PTT) 
W86-03877 


ACCUMULATION    OF    ACRYLAMIDE    INTO 
FISH, 

Tsukuba  Univ.  (Japan).  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-03878 


WATER  POLLUTION:  INDUSTRY  AND  GOV- 
ERNMENT WORKING  TOGETHER  -  A  CASE 
STUDY  OF  MUNCIE,  INDIANA'S  INDUSTRI- 
AL PRETREATMENT  PROGRAM, 

J.  M.  Craddock. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-142307, 
Price  codes:  AIO  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Texas.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  214-229,  4  fig. 

Descriptors:  'Water  treatment,  'Water  treatment 
facilities,  Wastewater  facilities,  Sludge,  Septic 
sludge,  Sludge  disposal,  Land  disposal,  Heavy 
metals,  Sewer  systems,  Wastewater  treatment. 


A  joint  program  of  water  quality  control,  involv- 
ing a  metropolitan  sewer  district  (MSD)  and  a 
Department  of  Water  Quality  (DWQ)  is  described. 
The  responsibilities  of  the  DWQ  include:  perform 
all  lab  testing  for  wastewater  treatment  plant;  mon- 
itor the  industrial  dischargers  using  the  MSD 
sewage  system  and  wastewater  treatment  plant; 
enforce  the  applicable  MSD  ordinances  relating  to 
sewer  use  and  pretreatment,  and  develop  new  ordi- 
nances if  necessary;  and  monitor  all  streams  and 
locate  illegal  dischargers.  The  sewer  district  por- 
tion of  the  joint  project  included  a  program  to 
monitor  uptake  of  heavy  metals  by  crops  grown  in 
sludge-application  fields,  a  study  in  which  heavy 
metal  concentrations  in  fish  were  monitored,  and  a 
program  by  which  the  effects  of  the  sewage  dis- 
trict discharges  were  assessed  by  monitoring 
benthic  macroinvertebrate  communities.  (Halter- 
man-PTT) 
W86-03898 


5B.  Sources  Of  Pollution 


ROLE  OF  ENVIRONMENTAL  TRANSPORT 
AND  FATE  MODELS  IN  IMPLEMENTING 
THE  TOXIC  SUBSTANCES  CONTROL  ACT, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Pesticides  and  Toxic  Substances. 
W.  P.  Wood. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 
Environment,  Ann  Arbor  Science,  Ann  Arbor, 
MI.  1982.  p  49-58,  2  fig. 

Descriptors:  'Model  studies,  Pollutants,  'Toxicity, 
Aquatic  environment,  Ecosystems,  Distribution, 
Public  health  aspects,  Mathematical  models,  Regu- 
lations, Legal  aspects. 

Various  aspects  of  implementing  the  Toxic  Sub- 
stances Control  Act  are  discussed,  with  emphasis 
on  modeling  activities.  The  Office  of  Toxic  Sub- 
stances is  currently  engaged  in  modeling  activities 
which  include  identification  of  toxic  materials, 
evolution  of  toxicity,  modification  and/or  develop- 
ment, implementation,  and  validation.  The  choice 
of  specific  models  for  the  various  programs  is 
based  on  selected  criteria,  including  the  following 
considerations:  model  input  data  requirements  and 
accessibility  of  data;  existence  of  computer  code 
and  technical  support  documentation;  prior  use  in 
regulatory  decision-making;  use  by  other  EPA 
program  offices;  skill  level  and  level  of  effort  re- 
quired in  exercising  the  model;  and  available  vali- 
dation studies.  (Halterman-PTT) 
W86-03420 


PREDICTIVE  FATE  MODELS:  THEIR  ROLE 
IN  THE  U.S.  ENVIRONMENTAL  PROTEC- 
TION AGENCY'S  WATER  PROGRAM, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Water  Planning  and  Standards. 
M.  W.  Slimak,  and  C.  Delos. 
IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 
Environment,   Ann   Arbor   Science,   Ann  Arbor, 
MI.  1982.  p  59-71,  3  fig,  1  tab,  17  ref. 

Descriptors:  'Model  studies,  Pollutants,  'Toxicity, 
Aquatic  environment,  'Fate  of  pollutants,  Predic- 
tion, Path  of  pollutants,  Public  health  aspects, 
Legal  aspects. 

The  most  important  areas  considered  in  the  predic- 
tive fate  models  used  in  the  U.S.  Environmental 
Protection  Agency's  water  program  include  the 
following:  partitioning  between  environmental 
media;  metals  speciation;  organic  chemicals  in 
aquatic  systems;  runoff;  and  solid  waste  disposal. 
The  role  of  models  used  to  make  predictions  in 
these  areas  is  described,  and  the  projects  in  which 
these  modeling  efforts  are  conducted  and  outlined. 
The  projects  include  regulating  drinking  water, 
controlling  point-source  discharges  of  chemicals  to 
surface  waters,  managing  the  appropriate  design, 
construction  and  maintenance  of  sewage  treatment 
plants  and  evaluating  the  role  of  nonpoint-source 
pollution,  and  enforcing  the  regulations  emanating 
from  the  various  water  offices  responsible  for  these 
programs.  (Halterman-PTT) 
W86-03421 


IDENTIFICATION  AND  EVALUATION  OF 
FUNDAMENTAL  TRANSPORT  AND  TRANS- 
FORMATION PROCESS  MODELS, 

Environmental  Research  Lab.,  Athens,  GA. 

L.  A.  Burns. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 

Environment,   Ann   Arbor   Science,   Ann   Arbor, 

MI.  1982.  p  101-126,  3  fig,  84  ref. 

Descriptors:  'Model  studies,  'Path  of  pollutants, 
Pollutants,  Hydrodynamics,  Sorption,  Sediment 
transport,  Volatility,  Hydrolysis,  Prediction,  Tox- 
icity. 

The  current  state  of  knowledge  of  those  aspects  of 
transformation  and  transport  processes  required  for 
inclusion  in  environmental  models  are  outlined. 
Physical  processes  include  hydrodynamic  trans- 
port, sorption,  sediment  transport,  benthic  bounda- 
ry layer  transport,  and  volatilization.  Chemical 
processes  include  direct  photolysis,  indirect  pho- 
tolysis, hydrolysis  and  reduction.  Biological  proc- 
esses of  concern  are  microbial  transformations, 
algal  transformations,  biosorption,  and  bioaccumu- 
lation.  This  second  order  or  system-independent 
approach  makes  it  possible  to  study  the  fundamen- 
tal chemistry  of  compounds  in  the  laboratory  and 
then,  based  on  independent  studies  of  the  driving 
forces  in  aquatic  systems,  evaluate  the  probable 
behavior  of  the  compound  in  systems  that  have 
never  been  exposed  to  them.  (Halterman-PTT) 
W86-03422 


SIGNIFICANCE  AND  LIMITATIONS  OF  EN- 
VIRONMENTAL COMPARTMENTALIZA- 
TION  MODELS  IN  THE  CONTROL  OF  NEW 
CHEMICALS  BASED  ON  THE  ORGANIZA- 
TION FOR  ECONOMIC  COOPERATION  AND 
DEVELOPMENT  MINIMUM  PREMARKET- 
ING SET  OF  DATA, 

Umweltbundesamt,  Berlin  (Germany,  F.R.). 
For   primary   bibliographic  entry   see   Field   5G. 
W86-03423 


EVALUATIVE  MODEL  FOR  ESTIMATING  EN- 
VIRONMENTAL FATE, 

Dow  Chemical  Co.,  Midland,  MI.  Environmental 

Sciences  Research  Lab. 

W.  B.  Neely,  and  D.  Mackay. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 

Environment,   Ann  Arbor  Science,   Ann  Arbor, 

MI.  1982.  p  127-143,  2  fig,  7  tab,  22  ref. 

Descriptors:  'Model  studies,  Pollutants,  'Fate  of 
pollutants,  Hydrodynamics,  Toxicity,  Fate  of  pol- 
lutants, Aquatic  environment,  'Path  of  pollutants, 
Prediction. 

An  evaluative  model  that  may  be  used  in  the  initial 
assessment  of  exposure  is  described  and  discussed. 
The  role  of  this  model  in  a  tiered  approach  to 
hazard  assessment  is  described,  and  the  importance 
of  its  being  easy  to  use,  economical,  understand- 
able by  all  concerned,  and  capable  of  producing 
results  that  are  comparable  between  laboratories  is 
stressed.  Use  of  this  model  allows  investigators  to 
rank  chemicals  on  a  scale  that  will  have  the  same 
meaning,  regardless  of  the  location  of  the  study. 
Furthermore,  the  calculation  presented  may  be 
performed  on  any  programmable  hand  calculator. 
(Halterman-PTT) 
W86-03424 


FATE  AND  TRANSPORT  MODELING  FOR 
TOXIC  SUBSTANCES, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

J.  L.  Schnoor,  N.  B.  Rao,  K.  J.  Cartwright,  and  R. 
M.  Noll. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 
Environment,  Ann  Arbor  Science,  Ann  Arbor, 
MI.  1982.  p  145-163,  12  fig,  1  tab,  11  ref. 

Descriptors:  'Model  studies,  Pollutants,  'Pesti- 
cides, Alachlor,  Atrazine,  Dieldrin,  Aquatic  envi- 
ronment, Ecosystems,  'Fate  of  pollutants,  'Path  of 
pollutants. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


The  testing  and  validating  of  a  model  of  the  fate 
and  transport  of  toxics  is  discussed.  A  field  valida- 
tion study  is  described,  as  well  as  microcosm  and 
laboratory  studies,  which  were  used  to  supplement 
field  data  collections  under  spring  run-off  condi- 
tions. The  study-design  presented  was  also  devel- 
oped to  determine  if  laboratory-derived  rate  con- 
stants could  be  used  directly  in  a  field  validation 
effort.  The  studies  focused  on  simulating  the  pesti- 
cides alachlor,  atrazine  and  dieldrin.  The  laborato- 
ry biodegradation  tests  were  accurate  within  a 
factor  of  five  in  a  field  application  of  the  model. 
The  microcosm  studies  were  successful  in  repro- 
ducing bioconcentration  effects,  but  microcosms 
should  not  be  relied  on  for  fate  studies  because  of 
the  large  growth  of  biomass  that  inevitably  results. 
(Halterman-PTT) 
W86-03425 


SIMPLIFIED  MODEL  OF  THE  FATE  OF  PAR- 
TITIONING CHEMICALS  IN  LAKES  AND 
STREAMS, 

HydroQual,  Inc.,  Mahwah,  NJ. 

D.  M.  Di  Toro,  D.  J.  O'Connor,  R.  V.  Thomann, 

and  J.  P.  St.  John. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 

Environment,   Ann  Arbor   Science,   Ann   Arbor, 

MI.  1982.  p  165-190,  5  fig,  2  tab,  8  ref. 

Descriptors:  *Model  studies,  Pollutants,  Aquatic 
environment,  Ecosystems,  *Fate  of  pollutants, 
•Path  of  pollutants,  Sorption,  Sedimentation,  Sedi- 
ment transport,  Sediments,  Silt,  Silt  load. 

The  problem  of  analyzing  the  fate  of  chemicals 
discharged  into  receiving  waters,  specifically  lakes 
and  streams,  is  addressed.  The  focus  is  on  contem- 
porary industrial  chemicals  and  the  mechanisms 
that  affect  their  distribution  in  the  aquatic  environ- 
ment. Since  these  chemicals  are  associated  with 
suspended  and  sedimented  particles,  the  analyses 
include  these  mechanisms  as  an  integral  of  the 
formulation,  as  well  as  the  other  kinetic,  transfer 
and  transport  processes  of  importance.  The  pri- 
mary factors  included  in  the  model  are  sediment 
capacity  ratio,  particulate  concentration  ratio,  un- 
equal particulate  concentration  ratio,  sediment 
decay,  and  unequal  partitioning.  The  application  of 
this  model  to  streams  and  rivers  is  illustrated.  (Hal- 
terman-PTT) 
W86-03426 


HYDROLOGIC  TRANSPORT  MODELING, 

Hydrocomp,  Inc.,  Mountain  View,  CA. 

N.  H.  Crawford. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 

Environment,   Ann  Arbor  Science,   Ann  Arbor, 

MI.  1982.  p  199-214,  8  fig,  19  ref. 

Descriptors:  'Model  studies,  *Path  of  pollutants, 
•Fate  of  pollutants,  'Aquatic  environment,  *Hy- 
drologic  models,  Management  planning,  Environ- 
mental policy,  Pollutants,  Prediction,  Hydrodyna- 
mics. 

A  summary  of  the  development  of  hydrologic 
transport  modeling  (and  the  current  state-of-the- 
art)  as  well  as  the  prospects  for  large  scale  use  of 
models  in  environmental  regulation,  is  presented. 
Historic  developments  and  new  trends  in  model 
algorithms  are  described  and  the  regulatory  use  of 
models  and  future  directions  for  model  develop- 
ment are  discussed.  Continuous  and  steady-state 
models,  benefits  and  cost  analysis,  and  legal  and 
physical  considerations  in  large-scale  model  appli- 
cations are  emphasized.  Problems  in  the  areas  of 
data  gathering,  calibration,  geographic  variability 
and  error  assessment  for  intensive  use  of  models 
are  discussed.  (Halterman-PTT) 
W86-03427 


MODELING  CHEMICAL  REACTIONS  AND 
TRANSPORT  IN  GROUNDWATER  SYSTEMS: 
A  REVIEW, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

P.  B.  Bedient,  N.  K.  Springer,  C.  J.  Cook,  and  M. 

B.  Thomson. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 

Environment,   Ann   Arbor   Science,   Ann   Arbor, 


MI.  1982.  p  215-246,  6  fig,  2  tab,  50  ref. 

Descriptors:  'Groundwater,  Pollutants,  'Model 
studies,  'Fate  of  pollutants,  'Path  of  pollutants, 
Distribution  patterns,  Microbial  degradation,  Sorp- 
tion, Kinetics,  'Groundwater  movement. 

The  governing  equations  of  groundwater  flow  and 
transport  are  described,  followed  by  a  presentation 
of  chemical  reaction  processes.  Mathematical 
models,  both  analytical  and  numerical,  are  dis- 
cussed in  detail,  followed  by  model  applications 
and  field  validation  problems.  Two  primary  situa- 
tions where  the  equations  governing  groundwater 
flow  and  transport  can  be  used  are:  to  assess  the 
impact  of  subsurface  waste  disposal  at  proposed 
sites  that  have  not  yet  been  contaminated;  and  to 
assess  the  impact  of  already  contaminated  sites  in 
terms  of  predicting  plume  migration  and  recom- 
mending remedial  measures.  The  specific  chemical 
and  biological  processes  that  were  included  in  the 
model  development  include  phase  equilibrium,  ki- 
netics, sorption  of  organic  and  inorganic  pollut- 
ants, and  the  removal  or  transformation  of  organic 
pollutants  from  the  subsurface  environment 
through  the  action  of  microorganisms.  (Halterman- 
PTT) 
W86-03428 


COMPLEX  EFFLUENT  FATE  MODELING, 

Wyoming  Univ.,  Laramie.  Dept.  of  Zoology  and 

Physiology. 

H.  L.  Bergman,  and  J.  S.  Meyer. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 

Environment,   Ann  Arbor  Science,   Ann  Arbor, 

MI.  1982.  p  247-267,  7  fig,  1  tab,  32  ref. 

Descriptors:  'Fate  of  pollutants,  'Model  studies, 
Pollutants,  Aquatic  environment,  Ecosystems,  Ef- 
fluents, Mathematic  models,  Physical  models,  Path 
of  pollutants,  Spatial  distribution. 

The  complex-effluent  problem  of  modeling  the  fate 
of  potentially  hazardous  chemical  constituents 
found  in  complex-effluent  mixtures  is  discussed.  To 
further  define  this  problem  and  the  concept  of  a 
complex  effluent,  it  is  suggested  that  an  effluent  is 
truly  complex  when  one  or  both  of  the  following 
conditions  apply:  a  number  of  potentially  hazard- 
ous chemical  constituents  cannot  be  identified 
within  reasonable  time  or  cost;  and  a  reasonable 
possibility  exists  that  the  environmental  fate  of  a 
number  of  constituents  could  be  affected  markedly 
by  complex  kinetic  interactions,  such  as  synergism. 
It  is  suggested  that  the  objectives  of  a  complex- 
effluent  modeling  strategy  should  be  to  identify 
constituents  posing  an  environmental  fate  problem, 
and  to  predict  expected  exposure  concentration  of 
each  constituent  posing  a  problem.  The  modeling 
problem  posed  by  complex-effluent  mixtures  are 
illustrated  by  providing  some  examples,  reviewing 
modeling  strategies,  and  discussing  trade-offs  be- 
tween mathematical  and  physical  models.  (Halter- 
man-PTT) 
W86-03429 


TESTING  MODELS  OF  THE  FATE  OF  CHEMI- 
CALS IN  AQUATIC  ENVIRONMENTS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

R.  R.  Lassiter. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 

Environment,  Ann  Arbor  Science,  Ann  Arbor,  MI 

1982.  p  287-301,  5  fig,  4  tab,  9  ref. 

Descriptors:  'Fate  of  pollutants,  'Model  studies, 
Pollutants,  Aquatic  environment,  Ecosystems,  Ef- 
fluents, Mathematic  models,  Physical  models, 
'Path  of  pollutants,  Spatial  distribution. 

Testing  models  of  the  environmental  fate  of  chemi- 
cals to  provide  a  basis  for  judging  their  adequacy 
for  a  given  purpose  is  discussed.  The  focus  of  this 
discussion  is  on  theoretical  models,  which  do  not 
depend  on  prior  observation  for  their  ability  to 
predict,  but  on  the  existence  of  relevant  theory.  An 
approach  to  model  testing  is  described  which  en- 
tails the  following  steps:  design  the  content  of  the 
model  test;  devise  a  statement  of  no  difference 
between  model  predictions  and  observations;  use 
regression  of  observations  on  predictions  and  test 
working-level  null  hypotheses  of  intercept  equals  0 
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and  slope  equals  1;  and,  finally,  interpret  tests  and 
draw  conclusions.  (Halterman-PTT) 
W86-03430 


FIELD  VALIDATION  AND  ERROR  ANALYSIS 
OF  CHEMICAL  FATE  MODELS, 

Anderson-Nichols  and  Co.,  Inc.,  Palo  Alto,  CA. 
A.  S.  Donigian. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 
Environment,  Ann  Arbor  Science,  Ann  Arbor, 
MI.  1982.  p  303-323,  6  fig,  1  tab,  3  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Model  studies,  'Model  testing,  Aquatic  envi- 
ronment, Pollutants,  Ecosystems,  Prediction,  Hy- 
drologic models,  Groundwater,  Errors. 

An  overview  of  concepts  that  should  be  consid- 
ered in  any  validation  or  verification  effort  of 
chemical  fate  models  in  any  model  application  to 
problems  of  chemical  fate  and  persistence  in  the 
environment,  is  presented.  The  primary  focus  is  on 
models  of  physical,  chemical  and  biological  proc- 
esses that  effect  the  fate  and  transport  of  chemicals 
in  terrestrial  and  aquatic  systems.  Validation,  or 
verification,  is  discussed  in  terms  of  common  pro- 
cedures currently  used  and  of  the  ultimate  goal  or 
purpose  of  model  validation.  Emphasis  is  on  error 
analysis,  i.e.,  investigation  of  the  source  of  errors, 
or  differences  between  model  results  and  observed 
data.  Various  categories  of  errors  are  discussed  and 
examples  are  presented.  (Halterman-PTT) 
W86-03431 


FIELD  VALIDATION  OF  EXPOSURE  ANALY- 
SIS MODELING  SYSTEM  (EXAMS)  IN  A 
FLOWING  STREAM, 

Procter  and  Gamble  Co.,  Cincinnati,  OH. 

L.  M.  Games. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 

Environment,   Ann   Arbor  Science,   Ann   Arbor, 

MI.  1982.  p  325-346,  10  fig,  2  tab,  10  ref. 

Descriptors:  'Model  studies,  'Fate  of  pollutants, 
'Path  of  pollutants,  Aquatic  environment,  Pollut- 
ants, Mathematical  models,  Prediction,  Sedimenta- 
tion, Kinetics,  Linear  alkylbenzene  sulfonate,  LAS. 

Because  of  the  complexity  of  the  aqueous  environ- 
ment and  the  numerous  processes  that  can  occur, 
field  validation  studies  should  be  done  in  a  way 
that  limits  the  variables  involved.  An  attempted 
field  validation  of  an  evaluative  model  (the  U.S. 
Environmental  Protection  Agency's  EXAMS 
model),  which  it  was  hoped  would  meet  these 
criteria,  is  described.  The  focus  of  this  work  is  on 
the  data  required  to  use  the  model  and  a  sensitivity 
analysis  for  several  laboratory-measured  variables 
plus  a  single-model  calibration  term.  Test  results 
indicate  that,  unfortunately,  the  model  calculations 
are  most  sensitive  to  the  least  understood  param- 
eters that  were  provided  as  input:  the  dispersion 
coefficient  and  sediment  biodegradation  rate  con- 
stants. Improvements  in  modeling  will  depend  on  a 
better  understanding  of  these  phenomena.  (Halter- 
man-PTT) 
W86-03432 


ASSESSMENT  OF  TRANSPORT  AND  FATE  OF 
TOXIC  MATERIALS  IN  AN  EXPERIMENTAL 
STREAM  ECOSYSTEM, 

Michigan  State  Univ.,  East  Lansing. 

W.  E.  Cooper,  and  R.  J.  Stout. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 

Environment,   Ann  Arbor   Science,   Ann   Arbor, 

MI.  1982.  p  347-378,  19  fig,  6  tab,  1  ref. 

Descriptors:  'Model  studies,  'Model  testing, 
Aquatic  environment,  Pollutants,  Ecosystems,  Pre- 
diction, 'Fate  of  pollutants,  'Path  of  pollutants, 
Biodegradation,  Degradation. 

The  diversity  of  system  responses  that  might  be 
observed  when  stressing  a  large  ecosystem  with  a 
toxicant  is  demonstrated.  The  benefits  of  a  recy- 
cling system,  as  opposed  to  a  flow-through  system, 
are  discussed.  Results  of  artificial  stream  studies 
indicate  that  p-cresol  caused  significant  shifts  in 
DO,   pH,   bacterial   densities   and   algal   biomass. 
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These  caused  diurnal  oscillations  in  biodegradation 
of  p-cresol,  which  resulted  in  no  steady-state  con- 
ditions; therefore,  no  constant  rate  functions  would 
serve  as  adequate  model  parameters.  Models  utiliz- 
ing degradation  rates  that  are  functions  of  state 
variables,  and  therefore  are  time  varying,  are  re- 
quired to  predict  the  observed  results.  The  need 
for  more  data  on  various  factors  affecting  degrada- 
tion, before  the  utility  of  physical  and  mathemati- 
cal models  of  the  fate,  transport  and  effects  of 
organic  toxicants  can  be  evaluated,  is  discussed. 
(Halterman-PTT) 
W86-03433 


LEGAL  VALIDATION  OF  ENVIRONMENTAL 
FATE  MODELS, 

ERM-Southeast,  Inc.,  Brentwood,  TN. 

For   primary   bibliographic   entry   see   Field   5G. 

W86-03434 


CORPUS  CHRISTI  INNER  HARBOR  WATER 
QUALITY  SURVEY,  AUGUST  1982, 

Texas  Dept.  of  Water  Resources,  Austin. 

J.  W.  Bowman,  and  D.  A.  Jensen. 

LP-197,   January    1985.   94   p,   28   fig,    13   tab,    1 

append. 

Descriptors:  'Harbors,  'Texas,  *Water  pollution 
sources,  'Water  quality,  'Surveys,  Surface  water, 
Hydrologic  data,  Cimatology,  Chemical  analysis, 
Bottom  sediments,  Metals,  Pesticides,  Bacterial 
analysis,  Heavy  metals,  Volatile  solids,  Oil,  Grease, 
Benthos,  Benthic  fauna,  Nutrients,  Contamination, 
Corpus  Christie(Texas). 

As  part  of  continuing  surveillance  and  effort  to 
maintain  and  enhance  the  quality  of  Texas'  surface 
water,  District  12  of  the  Texas  Department  of 
Water  Resources  conducted  a  water  quality  survey 
of  the  Corpus  Christi  Inner  Harbor  (Segment  2484) 
August  8-14,  1982.  The  Corpus  Christi  Inner 
Harbor  is  a  dredged,  man-made,  dead-end  channel 
approximately  8.6  miles  long.  Since  the  study  of 
August  10,  1973,  water  quality  has  improved 
which  is  attributed  to  reduced  loading  to  the  Inner 
Harbor  from  wastewater  sources  and  removal  of 
some  contaminated  sediments  in  the  bottom  of  the 
harbor.  Sediments  are  still  contaminated  with 
heavy  metals,  organics,  and  polychlorinated  bi- 
phenyls.  District  12  recommends  that  during  future 
dredging  of  the  Inner  Harbor,  dredged  material  be 
contained  in  leveed  settling  lagoons  with  decanta- 
tion  back  to  the  Harbor.  Water  and  sediment  qual- 
ity data  were  collected  at  1 5  locations  and  from  all 
known  and  permitted  discharges  to  the  Harbor. 
Benthic  macroinvertebrate  data  were  collected  at 
six  of  the  1 5  locations.  The  levels  of  total  organic 
carbon  in  the  water  ranged  from  <  5  mg/1  to  6 
mg/1.  All  laboratory  pH  analyses  of  the  water 
samples  were  within  the  standards  for  Segment 
2484  (6.5  to  9.0).  Values  of  nutrients  (phosphorus, 
ammonia,  nitrates,  and  nitrites)  at  all  survey  sta- 
tions were  low.  No  pesticides  were  detected  in  the 
sediment.  (Fazio-Omniplan) 
W86-03440 


POLYCHLORINATED  BIPHENYLS  (PCBS), 

California  State  Water  Resources  Control  Board, 
Sacramento.  Toxic  Substances  Control  Program. 
For  primary  bibliographic  entry  see  Field  5G. 
W86-03446 


RICE  HERBICIDES:  MOLINATE  (ORDRAM) 
AND  THIOBENCARB  (BOLERO), 

California  State  Water  Resources  Control  Board, 
Sacramento.  Toxic  Substances  Control  Program. 
For  primary  bibliographic  entry  see  Field  5G. 
W86-03447 


CURRENTS  IN  SUISUN  BAY, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2L. 
W86-03448 


MANAGEMENT    OF    BOTTOM    SEDIMENTS 
CONTAINING     TOXIC     SUSTANCES:     PRO- 


CEEDINGS   OF   THE    8TH    U.S./JAPAN    EX- 
PERTS MEETING, 

Army  Engineer  Inst,  for  Water  Resources,  Fort 

Belvoir,  VA. 

For   primary   bibliographic   entry   see   Field    5G. 

W86-03461 


STUDIES  ON  ANALYTICAL  METHOD  OF  AC- 
RYLAMIDE  MONOMER  AND  ACCUMULA- 
TION INTO  FISH, 

Tsukuba  Univ.  (Japan).  Inst,  of  Community  Medi- 
cine. 

M.  Fujiki,  J.  Asada,  and  T.  Shimizu. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances:  Proceedings  of  the  8th  U.S./ 
Japan  Experts  Meeting,  November  8-10,  1982, 
Toyko,  Japan.  July  1984.  p  147-166,  16  fig,  5  tab, 
19  ref. 

Descriptors:  'Fate  of  pollutants,  'Pollutant  identi- 
fication, 'Fish,  'Acrylamide,  Carp,  Killifish,  Poly- 
mers, Accumulation,  Bioaccumulation. 

An  analytical  method  was  developed  for  acrylam- 
ide monomer  to  study  its  accumulation  in  fish.  The 
fish  tissue  was  analyzed  as  follows.  After  homoge- 
nization,  the  pH  was  adjusted  to  1  with  sulfuric 
acid.  Potassium  bromide  and  potassium  bromate 
were  added  to  the  homogenate,  which  was  then 
stored  at  5  degrees  C  for  30  min.  After  bromina- 
tion,  the  remaining  bromine  was  removed  by  addi- 
tion of  sodium  thiosulfate.  The  sample  was  then 
centrifuged  to  produce  a  supernatant  containing 
dibromopropionamide.  This  derivative  was  ex- 
tracted with  ethyl  acetate  and  measured  by  gas 
chromatography  with  electron  capture  detection. 
Fish  were  exposed  for  periods  up  to  40  days  with- 
out feeding  to  1  or  10  ppm  of  acrylamide  mono- 
mer. At  1  ppm  carp  slowly  accumulated  the  acryl- 
amide monometer  for  10  days.  A  maximum  con- 
centration of  0.26  ppm  was  reached  on  day  20.  At 
the  ppm  level  carp  rapidly  accumulated  monomer 
for  10  days,  slowly  accumulated  monomer  until 
day  30,  reaching  a  maximum  of  7.65  ppm  on  day 
40.  Accumulation  n  killifish  at  1  ppm  monomer 
was  similar  to  that  of  carp,  reaching  a  maximum  of 
0.31  ppm  on  day  20.  Killifish  exposed  to  10  ppm 
acrylamide  monomer  accumulated  the  chemical 
rapidly  until  day  15,  then  slowly  until  reaching  a 
maximum  of  25.3  ppm  on  day  20.  Exposure  of 
carp,  killifish,  and  sea  bream  to  20  ppm  of  acrylam- 
ide polymer  caused  no  detectable  accumulation  of 
acrylamide  monomer.  (Cassar-PTT) 
W86-03466 


ECO-KINETIC  MODEL  FOR  THE  ACCUMU- 
LATION OF  PCB  IN  MARINE  FISHES, 

J.  M.  O'Connor,  and  J.  C.  Pizza. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances:  Proceedings  of  the  8th  U.S.? 

Japan    Experts   Meeting,    November    8-10,    1982, 

Tokyo,  Japan.  July  1984.  p  285-303,  9  fig,  4  tab,  33 

ref. 

Descriptors:  'Fate  of  pollutants,  'Polychlorinated 
biphenyls,  'Fish,  'Dredging,  Accumulation, 
Bioaccumulation,  New  York  Bight,  Model  studies, 
Sludge  disposal,  Ocean  dumping,  Food  chains, 
Striped  bass,  Bass,  Chlorinated  hydrocarbons,  Or- 
ganic compounds. 

Several  conclusions  were  reached  in  a  study  of 
polychlorinated  biphenyl  (PCB)  accumulation  in 
fish.  (1)  The  hypothesis  that  PCB  in  fishes  is 
strongly  related  to  diet  renders  the  mass  loading 
approach  to  ocean  PCB  pollution  ineffective  in 
estimating  contaminant  levels  in  fish.  Both  dredged 
material  and  sewage  sludge  must  be  evaluated 
more  carefully  to  assess  real  quantities  of  PCBs 
injected  into  the  food  chain  and  the  water  column. 
(2)  The  pharmacodynamics  of  PCBs  in  fishes  sug- 
gest that  any  isolation  of  contaminated  materials 
from  entry  to  the  food  chain  will  have  the  effect  of 
lowering  PCB  body  burdens  in  the  large,  predato- 
ry species  which  often  form  an  important  part  of 
the  human  diet.  Thus,  maintaining  a  surficial  layer 
of  sediments  with  lower  nonavailable  PCBs  will,  in 
all  likelihood,  result  in  a  trend  toward  lower  body 
burdens  in  all  trophic  levels.  (3)  The  overall  out- 
come of  the  model  suggests  that  we  shall  not  see 
increased  PCB  levels  in  fishes  if  input  rates  and 


input  sources  remain  similar  to  those  of  recent 
years.  While  we  do  not  advocate  use  of  the  ocean 
as  unrestricted  dumps,  we  do  suggest  that,  with 
time,  the  input  of  bioavailable  PCB  to  New  York 
marine  waters  has  achieved  a  balance;  it  appears 
that  any  impacts  which  have  occurred  are  not 
irreversible,  although  their  description  is  unclear. 
Further  dumping  regulations  should  include  atten- 
tion to  rendering  such  contaminants  as  PCB,  first, 
unavailable  to  food  chains,  and  finally,  unavailable 
in  the  water  column.  (Author) 
W86-03475 


COMPARISON  OF  METHODS  FOR  ESTIMAT- 
ING NUTRIENT  RELEASE  FROM  LAKE  SEDI- 
MENTS, 

M.  Hosomi,  M.  Okada,  and  R.  Sudo. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances:   Proceedings  of  the  8th  U.S.? 

Japan    Experts    Meeting,    November    8-10,    1982, 

Tokyo,  Japan.  July  1984.  p  238-250,  8  fig,  3  tab,  19 

ref. 

Descriptors:  'Fate  of  pollutants,  'Lake  sediments, 
'Sediments,  'Nutrients,  Ammonium  compounds, 
Nitrogen,  Model  studies,  Mathematical  models, 
Sediment  cores,  Interstitial  water,  Bottom  sedi- 
ments, Lake  Yunoko,  Japan,  In  situ  chamber 
method,  In  situ  sediment  core  method. 

Four  methods  for  estimating  the  rate  of  ammoni- 
um-N  release  from  sediment  are  discussed.  Preci- 
sion of  the  ammonium-N  release  rate  determination 
was  compared  by  examining  the  variances  among 
the  laboratory  sediment  core  method,  the  in  situ 
sediment  core  method,  the  in  situ  chamber  method, 
and  the  mathematical  model  method.  The  in  situ 
core  method  reflected  the  least  precision  of  the 
ammonium-N  release  rate  determinations.  Statisti- 
cal tests  showed  that  the  ammonium-N  release 
rates  calculated  from  the  ammonium-N  gradient 
between  the  overlying  water  and  the  interstitial 
water  of  the  0-  to  2-cm  layer  in  the  uppermost 
sediment  did  not  significantly  differ  from  those 
estimated  by  the  laboratory  core  method  and  the  in 
situ  chamber  method.  The  mathematical  model 
calculating  the  ammonium-N  gradient  between  the 
overlying  water  and  the  interstitial  water  in  the 
uppermost  layer  of  sediment  could  well  be  applied 
to  other  lake  systems.  (Author) 
W86-03477 


STOCHASTIC-CONVECTIVE  ENSEMBLE 

METHOD  FOR  REPRESENTING  DISPERSIVE 
TRANSPORT  IN  GROUNDWATER, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
C.  S.  Simmons. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-021340, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
EPRI-CS-2558,  August  1982.  Topical  Report.  101 
p,  4  fig,  18  ref,  5  append.  1406-1. 

Descriptors:  'Stochastic  process,  'Mathematical 
models,  'Groundwater  movement,  'Leachates, 
'Solute  transport,  Mathematical  studies,  Landfills, 
Permeability  coefficient,  'Solute  transport,  Mathe- 
matical studies,  Landfills,  Permeability  coefficient, 
Aquifers,  Sand  aquifers,  Models,  Model  studies, 
Stochastic  hydrology,  Convection,  Tracers,  Fa« 
of  pollutants,  Path  of  pollutants,  Leaching 

A  stochastic-convective  transport  model  was  de- 
veloped to  describe  three-dimensional  hydrodis- 
persion  of  a  non-reactive  solute  in  groundwater 
The  model  was  based  on  the  probability  density 
function  (Pdf)  for  an  ensemble  model  of  stochastic 
variation  in  flow  velocity.  Concepts  of  the  methoc 
are  demonstrated  explicitly  with  a  simple  example 
tent-shaped  Pdf.  The  method  describes  linear  in 
crease  of  effective  dispersivity  with  solute  trave 
distance,  when  velocity  correlation  is  long-range 
Previously  derived  results  about  macrodispersior 
in  a  stratified  system  are  obtained  with  an  ensemble 
viewpoint  and  are  generalized  for  non-uniform  ve 
locity.  A  scale-relation  description  of  hydraulic 
conductivity  and  hydraulic  gradient  random  vari 
ations,  was  also  developed  to  represent  stochastic 
velocity.  The  model  is  based  on  a  multiplicative 
rather  than  an  additive  stochastic  process.  It  wa 
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demonstrated  that  a  covariance  function  for  rela- 
tive velocity  variation  is  perhaps  a  better  descrip- 
tion of  random  variations  in  porous  media.  The 
model  was  applied  to  a  small-scale  tracer  study 
performed  near  the  Borden  landfill,  Waterloo,  On- 
tario. An  indirect  evaluation  of  stochastic  transport 
parameters  was  demonstrated  for  the  sandy  aquifer 
site.  Results  show  a  relatively  small  magnitude  of 
velocity  variation,  but  exhibit  long-range  correla- 
tions over  at  least  a  4  m  distance  in  both  longitudi- 
nal and  horizontally  transverse  directions.  This  is 
an  example  of  non-Fickian  dispersion,  even  though 
the  solute  distribution  appears  independently  Gaus- 
sian for  all  principal  directions.  (Geiger-PTT) 
W86-03498 


TRANSPORT  OF  CONTAMINANTS  FROM 
ENERGY  PROCESS  WASTE  LEACHATES 
THROUGH  SUBSURFACE  SOILS  AND  SOIL 
COMPONENTS  LABORATORY  EXPERI- 
MENTS, 

Los  Alamos  National  Lab.,  NM. 
L.  E.  Wangen,  E.  A.  Stallings,  and  R.  D.  Walker. 
LA-9406-MS,  August  1982.  39  p,  9  fig,  7  tab,  25 
ref,  4  append. 

Descriptors:  'Leachates,  *Waste  disposal,  *Soil 
types,  'Adsorption,  *Fate  of  pollutants,  'Adsorb- 
ents, Clays,  Clay  loam,  Sand,  Arsenic,  Boron,  Sele- 
nium, Molybdenum,  Cadmium,  Nickel,  Heavy 
metals,  Anions,  Cations,  Path  of  pollutants,  Clay 
minerals,  Land  disposal. 

The  subsurface  transport  and  attenuation  of  inor- 
ganic contaminants  common  to  a  variety  of  energy 
process  waste  leachates  are  being  studied  using 
laboratory  column  methods.  Anionic  species  cur- 
rently being  emphasized  are  As,  B,  Mo,  and  Se. 
Transport  of  the  cations  Cd  and  Ni  is  also  being 
studied.  The  solid  absorbents  consist  of  three  soil 
mineral  components  (silica  sand,  kaolinite,  and 
goethite),  and  four  subsurface  soils  (a  dunal  sand, 
an  oxidic  sandy  clay  loam,  an  acidic  clay  loam,  and 
an  alkaline  clay  loam).  Breakthrough  patterns  of 
these  species  from  packed  soil  columns  are  fol- 
lowed by  monitoring  eluent  concentrations  vs. 
time  under  carefully  controlled  laboratory  condi- 
tions. The  report  describes  the  experimental  meth- 
ods being  used,  the  results  of  preliminary  batch 
adsorption  studies,  and  the  results  of  column  ex- 
periments completed  through  calendar  year  1981. 
Using  column  influent  concentration  of  about  10 
milligrams/liter,  adsorption  (millimoles/100  g)  has 
been  determined  from  the  eluent  volume  corre- 
sponding to  50%  breakthrough.  On  silica  sand, 
kaolinite,  dunal  sand,  and  goethite,  respectively, 
these  are  .0002,  0.020,  0.013,  and  0.31  for  Cd, 
.00044,  0.039,  0.020,  and  0.98  for  Ni.  On  kaolinite, 
dunal  sand,  and  goethite,  respectively,  adsorption 
values  (millimoles/100  g)  are  As  (0.24,  0.019,  and 
20.5),  B  (0.041,  0.0019,  and  1.77),  Mo  (0.048, 
0.0010,  and  5.93),  and  Se  (0.029,  0.00048,  and  1.30). 
Arsenic  is  the  most  highly  adsorbed  contaminant 
species  and  goethite  has  the  largest  adsorption 
capacity  of  the  adsorbents.  (Author) 
W86-035O0 


DETERMINATION  OF  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS  IN  INDUSTRIAL 
DISCHARGES  AND  OTHER  AQUEOUS  EF- 
FLUENTS, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-03506 


GIARDIASIS  IN  WASHINGTON  STATE, 

Washington  State  Dept.  of  Social  and  Health  Serv- 
ices, Olympia.  Office  of  Environmental  Health 
Programs. 

For  primary  bibliographic  entry  see  Field  5C. 
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CHARACTERISTICS  AND  TREATABILITY  OF 
URBAN  RUNOFF  RESIDUALS, 

Rexnord,  Inc.,  Milwaukee,  WI.  Environmental  Re- 
search Center. 

D.  J.  Carr,  A.  Geinopolos,  and  A.  E.  Zanoni. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-133561, 


Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
EPA-600/2-82-094,  November  1982.  83  p,  16  fig, 
22  tab,  22  ref,  2  append.  R-806785. 

Descriptors:  'Urban  runoff,  'Storm  runoff, 
'Wastewater  treatment,  'Storm  wastewater,  'Sep- 
aration techniques,  Pollutant  identification,  Pesti- 
cides, Suspended  solids,  Land  disposal,  Heavy 
metals,  Polychlorinated  biphenyls,  Nutrients,  Or- 
ganic compounds,  Wastewater  disposal,  Dewater- 
ing,  Centrifugation,  Lime,  Urban  hydrology. 

The  study  was  undertaken  to  determine  the  char- 
acter of  urban  stormwater  runoff  (UR)  residuals  as 
well  as  handling  and  disposal  techniques.  Samples 
of  UR  residuals  for  the  study  were  obtained  from  a 
field-assembled  sedimentation  basin  in  Racine,  WI, 
swirl  and  helical  bend  solids  separators  in  Boston, 
MA,  and  an  in-line  upsized  storm  conduit  in  Lan- 
sing, MI.  The  characterization  study  included  anal- 
yses for  nine  metals,  eight  pesticides  and  PCB's, 
solids,  nutrients  and  organics.  The  treatability 
study  included  bench  scale  sedimentation  tests, 
centrifugation  tests,  lime  stabilization  tests  and  cap- 
illary suction  time  tests.  The  total  solids  concentra- 
tion of  the  residual  samples  obtained  from  the  three 
sites  varied  from  233  to  161,000  mg/1.  The  con- 
centration of  nutrients  (TKN,  NH3,  N02,  and 
N03)  varied  from  0.3  to  2250  mg/1.  Fe  was  found 
in  the  highest  concentrations  observed  were  those 
for  Pb  and  Zn,  respectively.  PCB's  were  observed 
in  measurable  concentrations  (0.19  to  24.6  micro- 
grams/1). Of  the  eight  pesticides  surveyed,  only 
three  (DDT,  DDD  and  Dieldrin)  were  found  in 
measurable  concentrations.  Treatability  data  indi- 
cated that  gravity  thickening  is  a  very  effective 
means  for  dewatering  UR  residuals.  Centrifugation 
was  also  found  to  be  effective  in  thickening  UR 
residuals.  Stabilization  using  lime  was  recommend- 
ed. Based  upon  the  study  results,  the  most  cost- 
effective  UR  residuals  handling  and  disposal 
method  is  gravity  thickening  followed  by  landfill- 
ing.  (Author) 
W86-03508 


INSTRUMENTATION  AND  METHODS  EVAL- 
UATIONS FOR  SHALLOW  LAND  BURIAL  OF 
WASTE  MATERIALS:  WATER  EROSION, 

Energy  Resource  Management,  Tucson,  AZ. 
For  primary  bibliographic  entry  see  Field  5E. 
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REPORT  OF  ANALYSES  FOR  LIGHT  HYDRO- 
CARBONS IN  GROUND  WATER, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Plant. 

For  primary  bibliographic  entry  see  Field  5A. 
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DETERMINATION     OF     CARBOHYDRATES 
AND  PRIMARY  AMINES  IN  RIVER  WATER, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-03524 


ULTRAVIOLET  MULTIWAVELENGTH  AB- 
SORBANCE  MEASUREMENTS  FOR  MONI- 
TORING TRACE  ORGANICS  IN  WATER, 

Minnesota  Univ.,  Minneapolis. 

For  primary  bibliographic  entry  see  Field  5A. 
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CHEMICAL  AND  MICROBIOLOGICAL  MON- 
ITORING OF  A  SOLE-SOURCE  AQUIFER  IN- 
TENDED FOR  ARTIFICIAL  RECHARGE, 
NASSAU  COUNTY,  NEW  YORK, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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POLLUTION  IN  SWIMMING  POOL  WATER, 

Florida  International  Univ.,  Miami. 

J.  A.  Beech. 

IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

William  J.  Cooper,  p  525-546,  12  fig,  3  tab,  36  ref. 


Sources  Of  Pollution — Group  5B 

Descriptors:  'Fate  of  pollutants,  'Water  pollution 
sources,  'Swimming  pools,  Organic  compounds, 
Chlorinated  hydrocarbons,  Trihalomethanes, 
Metals,  Heavy  metals,  Nitrates,  Hydrogen  ion  con- 
centrations, Chlorate. 

Swimming  pool  water  in  Dade  County,  Florida, 
was  analyzed  for  levels  of  various  pollutants.  Tri- 
halomethanes, derived  from  chlorination  of  organ- 
ic precursors  such  as  plant  and  animal  detritus, 
were  present  at  concentrations  as  high  as  367  mi- 
crograms per  liter,  chloroform  predominating  over 
bromodichloromethane,  chlorodibromomethane, 
and  bromoform.  Pool  sediments  were  leached  at 
pH  from  zero  to  about  9.  For  the  heavy  metals 
(lead,  copper,  cadmium,  iron,  manganese)  equilibri- 
um leaching  curves  were  produced.  Cadmium  and 
iron  curves  were  similar  for  sediments  from  all  six 
pools.  However,  the  amount  of  lead,  copper,  and 
manganese  varied  greatly  for  different  sediments. 
Estimated  nitrate  concentration  at  the  end  of  the 
14- week  swimming  season  was  27  mg  per  liter, 
assuming  a  500,000-liter  pool,  2000  swimmers  per 
week,  and  a  30%  loss  from  splashout  and  back- 
washing.  Most  pools  had  chlorate  concentrations 
of  less  than  20  mg  per  liter;  the  highest  level  was 
124  mg  per  liter.  Alkaline  pool  water  favored 
formation  of  trihalomethanes  and  nitrates;  acid 
pool  water  favored  formation  of  chlorates  and 
solubilization  of  heavy  metals. 
W86-03544 


EVALUATION  OF  FUTURE  BASE-FLOW 
WATER-QUALITY  CONDITIONS  IN  THE 
HILLSBOROUGH  RD/ER,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

M.  Fernandez,  C.  L.  Goetz,  and  J.  E.  Miller. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4182,  1984.  47  p,  16  fig,  12  tab,  25 
ref. 

Descriptors:  'Computer  models,  'River  forecast- 
ing, 'Pollution(Stream),  'Watershed  management, 
Storm  runoff,  'Urbanization,  One-dimensional 
model,  Steady-state  model,  Water  quality,  Urban 
runoff,  Base  flow,  Coliforms,  'Florida. 

A  one-dimensional,  steady-state,  water-quality 
model  was  developed  for  a  30.0  mile  reach  of  the 
Hillsborough  River  to  evaluate  water-quality  con- 
ditions to  be  expected  from  future  development. 
The  model  was  calibrated  and  verified  using  data 
collected  under  critical  base-flow  conditions  in 
April  and  December  1978.  Dissolved  organic  ni- 
trogen, nitrate  nitrogen,  and  total  and  fecal  coli- 
forms were  modeled  for  most  of  the  study  reach. 
Model  results  were  used  to  evaluate  the  impacts  of 
two  typical  housing  developments  on  water-qual- 
ity conditions  in  Tampa  Reservoir.  One  develop- 
ment is  located  in  the  Cypress  Creek  basin  and  the 
other  near  the  upper  end  of  the  study  reach.  Model 
results  show  development  in  the  Hillsborough 
River  basin  may  cause  increased  total  and  fecal 
coliform  conditions.  Simulated  total  coliforms  at 
the  Tampa  water  treatment  plant  for  1-,  3-,  and  5- 
square-mile  developments  located  in  the  Cypress 
Creek  basin  were  3,000,  5,400,  and  8,300  colonies 
per  100  milliliters.  Similar  developments,  however, 
located  near  the  upper  end  of  the  study  reach  were 
2,000,  3,600,  and  5,100  colonies  per  100  milliliters. 
Simulated  fecal  coliforms  were  360,  700,  and  100 
and  180,  350,  and  510  colonies  per  100  milliliters, 
respectively.  Other  constituents  modeled  showed 
only  minor  increases  in  concentrations.  (USGS) 
W86-03546 


CHEMICAL  QUALITY  OF  LANDFILL  LEACH- 
ATE  IN  TREATMENT  PONDS  AND  MIGRA- 
TION OF  LEACHATE  IN  THE  SURFICIAL  AQ- 
UIFER, PINELLAS  COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

M.  Fernandez,  and  G.  L.  Barr. 
Available  from  OFSS,  USGS,  Box  25425  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gation Report  83-4193,  1984.  52  p,  22  fig,  5  tab,  24 
ref. 
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Group  5B — Sources  Of  Pollution 

Descriptors:  •Landfills,  'Lagoons,  Water  quality, 
•Groundwater  movement,  Wastewater  treatment, 
Path  of  pollutants,  *Florida,  *Landfill  leachate, 
Leachate  movement,  Ammonia  nitrogen,  Potassi- 
um. 

The  Pinellas  County  leachate  treatment  and  dis- 
posal site  encompasses  about  8  acres  within  the  220 
acres  of  the  county's  Bridgeway  Acres  landfill. 
The  site  has  a  high  water  table  and  is  subject  to 
inundation  due  to  tidal  flooding  and  major  storms. 
Fresh  leachate  is  pumped  from  V-shaped  trenches 
an  average  of  about  3.8  hours  per  day.  The  pump- 
ing rate  ranges  from  150  to  500  gallons  per  minute. 
The  leachate  is  aerated  for  about  2  days  in  a  lined 
basin,  then  transferred  by  gravity  to  a  stabilization 
pond  where  it  is  permitted  to  infiltrate  into  the 
surficial  aquifer.  Two  chemical  constituents,  am- 
monia nitrogen  and  potassium,  were  used  as  indica- 
tors of  migration  of  the  leachate  in  the  aquifer.  No 
apparent  nitrification  occurred  within  the  treat- 
ment system.  Leachate  has  migrated  from  about  75 
to  80  feet  along  the  upper  5  feet  of  the  aquifer 
during  the  period  of  study.  Vertical  migration  was 
about  4  feet  beneath  the  bottom  of  the  pond  into 
the  aquifer.  (USGS) 
W86-03549 


HYDROLOGY  AND  LAND  USE  IN  VAN 
BUREN  COUNTY,  MICHIGAN, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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RESULTS  OF  A  SOLUTE  TRANSPORT  EX- 
PERIMENT AT  UVAS  CREEK,  SEPTEMBER 
1972, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-03556 


OCCURRENCE  AND  DISTRIBUTION  OF  FLU- 
ORIDE IN  GROUNDWATERS  OF  KENYA, 

Nairobi  Univ.  (Kenya).  Dept.  of  Dental  Surgery. 
For  primary  bibliographic  entry  see  Field  2K. 
W86-03569 


ENVIRONMENTAL   ISOTOPE    HYDROLOGY 
IN  SOUTHERN  AFRICA, 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03576 


PERFORMANCE  OF  SANITARY  COMPLE- 
TION MEASURES  OF  WELLS  AND  BORE- 
HOLES USED  FOR  RURAL  WATER  SUPPLIES 
IN  MALAWI, 

Department  of  Lands,  Valuation  and  Water,  Li- 
longwe (Malawi). 

For  primary  bibliographic  entry  see  Field  5G. 
W86-03582 


ONSHORE  IMPACTS  OF  OFFSHORE  HY- 
DROCARBON DEVELOPMENT:  ANNOTATED 
BIBLIOGRAPHY, 

Environmental  Protection  Service,  Ottawa  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5C. 
W86-03620 


CANADIAN  INLAND  WATERS:  COASTAL  EN- 
VIRONMENTS AND  THE  CLEANUP  OF  OIL 
SPILLS, 

Woodward-Clyde   Consultants,    Victoria   (British 

Columbia). 

For   primary   bibliographic  entry   see   Field   5G. 

W86-03621 


LITERATURE  SURVEY  OF  RESERVOIR  CON- 
TAMINANT PROBLEMS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 


R.  A.  Khalid,  R.  P.  Gambrell,  B.  A.  Taylor,  and 
W.  H.  Patrick. 

Technical  Report  E-83-13,  May  1983.  Final 
Report.  U.S.  Army  Environmental  and  Water 
Quality  Operational  Studies,  Army  Engineering 
Waterways  Experiment  Station,  Vicksburg,  MS. 
159  p,  22  tab,  221  ref,  2  append.  DACW39-80-C- 
0032 

Descriptors:  *Reservoirs,  Aquatic  life,  Chemicals, 
•Fate  of  pollutants,  Sediment  transport,  'Water 
quality,  •Water  quality  standards,  'Pollution  load, 
Literature  review,  Reservoir  operation,  Corps  of 
Engineers,  Fish,  Shellfish,  Sampling,  Biological 
magnification,  Standards,  Metals,  Organic  com- 
pounds, Inorganic  compounds,  Pollutant  identifica- 
tion, Salinity,  Data  aquisition,  Water  analysis,  Sedi- 
mentation, Sediment  discharge,  Sediment  load, 
Bottom  sediments,  Monitoring,  Stratification, 
Trace  elements,  Pesticides,  Insecticides,  Herbi- 
cides, Water  pollution  control,  Acid  mine  drain- 
age. 

The  literature  on  toxic  chemical  contaminants  in 
Corps  of  Engineers  reservoirs  is  reviewed  for  the 
purpose  of  developing  interim  guidelines  to  mini- 
mize contaminant  problems.  Sources  of  informa- 
tion include  the  published  literature,  the  EPA 
STORET  system,  Corps  of  Engineers  personnel, 
and  other  government  reports.  Although  a  consid- 
erable amount  of  information  is  available,  proce- 
dures vary  widely  and  certain  subject  areas  have 
limited  data.  The  need  for  basic  project-specific 
research  on  the  chemistry  and  fate  of  toxic  con- 
taminants in  reservoir  systems  is  emphasized.  Data 
on  inorganic  contaminants  were  limited,  but  data 
on  organic  contaminants  were  even  mrre  limited. 
Only  a  few  selected  reservoirs  were  intensively 
monitored.  Regional  patterns  of  contamination 
were  not  established  except  for  some  patterns  in 
acid  mine  discharge  and  high  salinity.  Limited 
information  was  available  on  sediment  loss  from 
watersheds,  sediment  transport  in  streams  and 
rivers,  sedimentation  in  reservoirs,  sediment  dis- 
charge in  reservoir  releases,  and  contaminant  load- 
ings of  reservoirs  and  release  waters.  Very  little 
information  is  available  on  which  to  base  guide- 
lines for  managing  reservoir  contamination. 
W86-03623 


USER'S  MANUAL  FOR  THE  INSTREAM  SEDI- 
MENT-CONTAMINANT TRANSPORT  MODEL 
SERATRA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Y.  Onishi,  and  S.  E.  Wise. 

EPA  600/3-82-055,  May  1982.  Environmental  Re- 
search Laboratory,  Athens,  GA.  187  p,  1  fig,  6  tab, 
7  ref,  append.  68-03-2613. 

Descriptors:  •Sediment  transport,  *Model  studies, 
♦Mathematical  models,  'Mathematical  equations, 
•Fate  of  pollutants,  'Pesticide  kinetics,  'Computer 
programs,  'Finite  element  method,  Models,  Path 
of  pollutants,  Prediction. 

This  manual  guides  the  user  in  applying  the  sedi- 
ment-contaminant transport  model  SERATRA 
which  is  an  integral  part  of  the  Chemical  Migra- 
tion and  Risk  Assessment  Methodology.  SERA- 
TRA is  an  unsteady  two-dimensional  code  that 
utilizes  the  finite  element  computation  method 
with  the  Galerkin  weighted  residual  technique.  It 
predicts  overland  and  instream  pesticide  migration 
and  fate  to  assess  the  potential  short-  and  long-term 
impacts  on  aquatic  biota  in  receiving  streams.  The 
model  has  general  convection-diffusion  equations 
containing  decay  and  sink/source  terms  with  ap- 
propriate boundary  conditions.  A  sediment  trans- 
port submodel,  a  dissolved  contaminant  transport 
submodel,  and  a  particulate  contaminant  (adsorbed 
by  sediment)  transport  submodel  are  coupled  to 
include  the  effects  of  sediment-contaminant  inter- 
action. 
W86-03630 


FATE  OF  OIL  AND  DISPERSANT  MIXTURES 
IN  FRESHWATER, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

E.  Nagy,  B.  F.  Scott,  and  J.  Hart. 
Report  EPA  4-EC-81-3,  December  1981.  Environ- 


mental Protection  Service,  Ottawa,  Ontario.  66  p, 
21  fig,  6  tab,  15  ref,  4  append. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Dispersants,  'Oil  spills,  'Oil  slicks,  'Cleanup 
operations,  Surfactants,  Ponds,  Recovery,  Toxici- 
ty, Chemical  analysis. 

The  study  was  initiated  to  observe  the  fate  and 
ecological  effect  of  an  oil/dispersant  mixture  in  a 
selected  freshwater  system  over  an  extended 
period  of  time.  Also,  the  effectiveness  of  the  dis- 
persant  under  the  test  conditions  and  the  ability  of 
the  system  to  recover,  if  adversely  affected,  were 
investigated.  Large  outdoor  ponds  with  their  in- 
digenous biota  were  utilized,  and  results  from 
ponds  treated  with  an  oil/dispersant  mixture  were 
compared  to  those  from  oil-treated  and  control 
ponds.  Oiled  and  controlled  conditions  were  estab- 
lished, using  Norman  Wells  crude  oil  and  Corexit 
9527  as  the  dispersant.  The  surface,  water  column, 
sediment,  liner  and  attached  biota  were  sampled 
systematically  for  a  year.  The  water  column  con- 
tained only  a  small  amount  of  the  oil  during  most 
of  the  experimental  period,  as  dispersed  oil  quickly 
surfaced  and  eventually  sank  to  the  sediment.  The 
chemistry  and  composition  of  the  slicks  were  ex- 
amined; thinner  slicks  had  a  greater  carbonyl  con- 
tent and  more  dispersant  relative  to  thicker  slicks. 
Final  distribution  analysis  revealed  that  more  oil 
was  unaccounted  for  in  the  oil/dispersant  ponds 
than  in  the  oil-treated  pond.  There  was  no  evi- 
dence to  suggest  that  the  dispersant  altered  the 
composition  of  the  oil  during  the  experiment,  and 
the  oil  in  all  ponds  underwent  changes  that  were 
similarly  independent  of  treatment. 
W86-03637 


DEEP-WATER  BLOWOUT  TRAJECTORY 
MODELS  FOR  THE  LANCASTER  SOUND 
REGION, 

Arctic  Sciences  Ltd.,  Sidney  (British  Columbia). 
J.  R.  Marko. 

Report  EPS  4-EC-82-2,  March  1982.  Environmen- 
tal Protection  Service,  Ottawa,  Ontario.  134  p,  19 
fig,  7  tab,  24  ref,  2  append. 

Descriptors:  'Path  of  pollutants,  'Blowouts, 
'Deep  water,  'Trajectory  models,  'Oil  spills, 
'Turbulent  flow,  Model  studies,  Wind,  Wind  tides, 
Baffin  Bay,  Lancaster  Sound. 

Procedures  were  developed  to  simulate  sea  surface 
movements  of  oil  released  from  deep-water  oil 
blowouts.  Emphasis  was  upon  making  realistic  al- 
lowances for  the  horizontal  spreading  of  oil  by 
turbulence  and  current-features  not  included  in  the 
5  nautical  mile  grid  of  residual  currents  utilized. 
The  current  values  in  this  grid  were  established 
through  the  use  of  recent  data  from  moored  cur- 
rent-meters and  drift-buoys.  Simulations  were  car- 
ried out  for  four  hypothetical  blowout  locations  in 
Lancaster  Sound  and  in  the  immediately  adjoining 
sector  of  Baffin  Bay.  Separate  scenarios  were  cal- 
culated at  each  site  for  steady  winds  from  each  of 
the  four  basic  directions  and  for  actual  recorded 
wind  sequences.  Considerable  contamination  of 
shorelines  occurred  in  most  cases,  except  under 
westerly  winds  which  generally  tended  to  sweep 
oil  out  into  the  more  open  Baffin  Bay  region. 
Uncertainties  regarding  the  appropriate  magnitude 
of  horizontal  diffusion  were  explored  through 
comparisons  of  scenarios  computed  for  different 
values  of  a  basic  diffusivity  parameter. 
W86-03638 


EVALUATION  OF  SELECTED  ONE-DIMEN- 
SIONAL STREAM  WATER-QUALITY 
MODELS  WITH  FIELD  DATA, 

Geological    Survey,    NSTL    Station,    MS.    Gulf 
Coast  Hydroscience  Center. 
S.  C.  McCutcheon. 

Technical  Report  E-83-I1,  May  1983.  Final 
Report.  U.S.  Army  Environmental  and  Water 
Quality  Operational  Studies,  Army  Engineer  Wa- 
terways Experiment  Station,  Vicksburg,  MS.  183 
p,  40  fig,  14  tab,  55  ref,  append. 

Descriptors:  'Reservoirs,  'Rivers,  'Model  studies, 
•Water   quality,    »Fate   of  pollutants,    •Nitrogen 
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compounds,  Mathematical  models,  Chattahoochee 
River,  Georgia,  Willamette  River,  Oregon,  Arkan- 
sas River,  Colorado,  Streeter-Phelps  model, 
QUAL  II  model,  U.S.  Geological  Survey  model, 
U.S.  Army  Hydrologic  Engineering  Center  model, 
Velz  model,  Massachusetts  Institute  of  Technology 
model,  Nitrification,  Dissolved  oxygen,  Ortho- 
phosphates,  Phosphates,  Coliforms,  Water  pollu- 
tion, Metals,  Water  temperature,  Bacteria,  Bio- 
chemical oxygen  demand,  Algae,  Nitrates,  Ammo- 
nia, Stream  biota,  Aeration,  Ecology,  Phytoplank- 
ton,  Zooplankton,  Temperature. 

Evaluation  of  the  U.S.  Geological  Survey  One- 
Dimensional  Steady-State  Stream  Water-Quality 
Model  (a  modified  Streeter-Phelps  model),  the 
QUAL  II  model  (Southeast  Michigan  Council  of 
Governments  version),  and  the  U.S.  Army  Hydro- 
logic  Engineering  Center's  Water  Quality  for 
River-Reservoir  Systems  model  indicate  that  these 
readily  available  models  for  simulating  water  qual- 
ity downstream  of  reservoirs  were  of  comparable 
accuracy  and  performance  and  performed  accord- 
ing to  their  documentation.  The  evaluation  was 
based  on  a  wide  range  of  accurate  steady-state  data 
collected  on  the  Chattahoochee  River  in  Georgia, 
the  Willamette  River  in  Oregon,  and  the  Arkansas 
River  in  Colorado.  A  number  of  differences  exist 
among  these  three  models;  however,  each  model 
has  the  flexibility  to  make  these  differences  rela- 
tively unimportant  for  typical  water  quality  stud- 
ies. Each  model  had  minor  coding  errors  which 
have  been  corrected.  Modeling  capabilities  are 
summarized  in  tabular  form  to  facilitate  compari- 
son and  selection.  Although  the  modified  Streeter- 
Phelps  and  QUAL  II  models  are  equally  valid, 
different  modeling  options  may  make  one  prefera- 
ble depending  on  the  specific  modeling  application. 
The  Water  Quality  for  River-Reservoir  Systems 
model  is  best  limited  to  dynamic  flow  and  water 
quality  modeling  because  the  data-coding  it  re- 
quires is  tedious  and  involved.  However,  the  wide 
range  of  components  in  the  model  may  be  needed 
for  steady-state  modeling  under  special  conditions. 
(Author) 
W86-03644 


MATHEMATICAL  MODEL,  SERATRA,  FOR 
SEDIMENT-CONTAMINANT  TRANSPORT  IN 
RIVERS  AND  ITS  APPLICATION  TO  PESTI- 
CIDE TRANSPORT  IN  FOUR  MILE  AND 
WOLF  CREEKS  IN  IOWA, 
Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Y.  Onishi,  and  S.  E.  Wise. 

EPA  600/3-82-045,  August  1982.  Environmental 
Research  Laboratory,  Athens,  GA.  56  p,  24  fig,  26 
ref.  68-03-2613. 

Descriptors:  *Sediment  transport,  'Simulation 
analysis,  'Pesticide  kinetics,  *Fate  of  pollutants, 
•Mathematical  models,  "Hydrolysis,  'Chemical 
degradation,  *Halogenated  pesticides,  Models, 
Model  studies,  Pesticides,  Water  pollution  effects, 
Aquatic  life,  Path  of  pollutants,  Water  pollution 
sources,  Biodegradation,  Oxidation. 

The  sediment-contaminant  transport  model  SERA- 
TRA was  used  as  an  integral  part  of  the  Chemical 
Migration  and  Risk  Assessment  Methodology, 
which  simulates  migration  and  fate  of  a  contami- 
nant over  the  land  surface  and  in  receiving 
streams,  to  assess  potential  short-  and  long-term 
impact  on  aquatic  biota.  SERATRA,  an  unsteady, 
two-dimensional  finite  element  model,  consists  of 
three  submodels  coupled  to  include  the  effects  of 
sediment-contaminant  interactions-a  sediment 
transport  submodel,  a  dissolved  contaminant  trans- 
port submodel,  and  a  particulate  contaminant  (con- 
taminants adsorbed  by  sediment)  transport  submo- 
del. The  sediment  transport  submodel  simulates 
transport,  deposition  and  scouring  of  three  sedi- 
ment size  fractions  of  cohesive  and  noncohesive 
sediments.  The  dissolved  contaminant  transport 
submodel  includes  mechanisms  of  contaminant  ad- 
sorption/desorption  and  contaminant  degradation 
resulting  from  hydrolysis,  oxidation,  photolysis, 
volatilization,  biological  activities  and  radionuclide 
decay  to  predict  migration  of  dissolved  contami- 
nant. The  particulate  contaminant  submodel  simu- 
lates transport,  deposition  and  scouring  of  contami- 
nants associated  with  three  size  fractions  of  sedi- 
ments. SERATRA  also  predicts  changes  of  bed 


conditions  for  sediment  and  particulate  contami- 
nants. SERATRA  was  applied  to  Four  Mile  and 
Wolf  Creeks  in  Iowa  to  simulate  transport  of  sedi- 
ment and  the  pesticide  alachlor  in  these  streams. 
Study  results  demonstrate  that  SERATRA  is  a 
useful  tool  for  evaluating  migration  and  fate  of 
various  hazardous  substances  and  toxic  chemicals 
in  rivers  by  including  contaminant  interaction  and 
contaminant  degradation.  (Author) 
W86-03648 


NONPOINT  NITRATE  POLLUTION  OF  MU- 
NICIPAL WATER  SUPPLY  SOURCES:  ISSUES 
OF  ANALYSIS  AND  CONTROL, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For  primary  bibliographic   entry  see   Field   5G. 

W86-03649 


EFFECTS  OF  REGIONAL  WATER  MANAGE- 
MENT ON  N-POLLUTION  IN  AREAS  WITH 
INTENSIVE  AGRICULTURE, 

Instituut  voor  Cultuurtechniek  en  Waterhuishoud- 

ing,  Wageningen  (Netherlands). 

For  primary  bibliographic   entry  see   Field   5G. 

W86-03650 


HYDROGEOLOGICAL  ASPECTS  OF 

GROUNDWATER  NITRIFICATION, 

L.  Alfoldi. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83- 119222, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
In:  Nonpoint  Nitrate  Pollution  of  Municipal  Water 
Supply  Sources:  Issues  of  Analysis  and  Control, 
Proceedings  of  an  IIASA  Task  Force  Meeting, 
February  10-12,  1982,  Laxenburg,  Austria.  Series 
No.  CP-82-S4,  1982.  p  43-55,  6  fig,  4  ref. 

Descriptors:  'Nitrates,  'Nonpoint  pollution 
sources,  'Agriculture,  'Water  quality  control, 
•Fate  of  pollutants,  'Subsurface  water,  Fertilizers, 
Soil  chemistry,  Nitrogen  compounds,  Capillarity, 
Nitrification,  Ammonia,  Groundwater  pollution, 
Confined  aquifers,  Surface  water,  Hydrologic 
budget,  Water  pollution  sources,  Soil  horizons, 
Soil  profiles,  Soil  water. 

Surface  and  subsurface  waters  constitute  two  sepa- 
rate systems  with  respect  to  nitrogen  budget.  Inter- 
action bewteen  the  two  can  be  characterized  by 
simple  input-output  relationships.  The  accumula- 
tion of  nitrogen  in  subsurface  waters  is  the  result  of 
complex  and  intermittent  processes.  Organic 
matter  and  nitrogen  fertilizers  enter  the  soil,  where 
biochemical  and  chemical  reactions  transform  the 
nitrogen  compounds  to  ammonia  and  nitrate  de- 
pending on  pH  and  temperature.  Soil  systems  can 
be  classified  hydrogeologically  into  three  types:  (1) 
self-contained  water  budget,  as  seen  in  gravel  un- 
derlying surface  soil  (nitrates  tend  to  accumulate), 
water  budget  affected  by  subsurface  waters  (nitrate 
permeates  deep  zones),  and  independent  water 
budgets,  e.g.,  impervious  clay  separating  the  sur- 
face and  underlying  aquifer  (little  vertical  nitrate 
pollution).  An  understanding  of  the  three  basic  soil 
systems  shows  how  nitrate  can  accumulate  irre- 
versibly in  groundwater  and  highlights  the  necessi- 
ty of  better  control  of  fertilizer  application. 
W86-03651 


IMPACT  OF  NTTROGEN  FERTILIZER  APPLI- 
CATION ON  THE  NITRATE  CONCENTRA- 
TION IN  GROUNDWATER:  COST-BENEFIT 
ANALYSIS  CONSIDERATIONS, 

Goettingen  Univ.  (Germany,  F.R.). 

For  primary   bibliographic  entry   see   Field   5G. 

W86-03652 


POSSIBILITIES  OF  CONTROLLING  NITRATE 
CONCENTRATIONS  IN  DRINKING  WATER, 

For   primary  bibliographic   entry  see   Field   5G. 
W86-03653 


NITRATE  POLLUTION  OF  GROUNDWATER 
RESOURCES:  MECHANISMS  AND  MODEL- 
LING, 


Sources  Of  Pollution — Group  5B 

Water  Research  Centre,  Medmenham  (England). 
Medmenham  Lab. 
D.  B.  Oakes. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-1 19222, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
In:  Nonpoint  Nitrate  Pollution  of  Municipal  Water 
Supply  Sources:  Issues  of  Analysis  and  Control, 
Proceedings  of  an  IIASA  Task  Force  Meeting, 
February  10-12,  1982,  Laxenburg,  Austria,  Series 
No.  CP-82-S4,  1982.  p  207-230,  13  fig,  2  tab,  15  ref. 

Descriptors:  'Path  of  pollutants,  'Nitrates, 
'Groundwater  pollution,  'Model  studies, 
•Aquifers,  'Solute  transport,  'Nonpoint  pollution 
sources,  Interstitial  water,  Aquifers,  Chalk  Aqui- 
fer, United  Kingdom,  Water  pollution  sources,  Ag- 
riculture, Nitrogen  compounds,  Aeration  zone, 
Grasslands. 

In  the  United  Kingdom  field  studies  of  the  unsatu- 
rated zones  of  30  sites  on  the  Chalk  and  12  on  the 
Triassic  Sandstone  aquifers  have  shown  a  correla- 
tion between  arable  farming  regimes  and  high  ni- 
trate concentrations  in  interstitial  pore  water.  A 
slow  downward  movement  of  nitrate  has  been 
proved  at  three  sites.  A  mathematical  model  of 
solute  transport  through  the  unsaturated  zone  has 
successfully  simulated  the  observed  nitrate  profiles 
at  a  number  of  the  investigated  sites.  This  vertical 
transport  model  has  been  incorporated  in  a  catch- 
ment model  which  has  been  used  to  predict 
changes  in  ground  water  nitrates,  in  some  areas,  to 
levels  above  1 1.3  mg  N  per  liter.  (Author) 
W86-03656 


INTEGRATED  PHYSICAL-ECONOMIC  SYS- 
TEMS ANALYSIS  OF  IRRIGATED  AGRICUL- 
TURE, 

California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics. 

For  primary  bibliographic  entry  see  Field  5G. 
W86-03658 


AQUACULTURE  AND  DREDGED  MATERIAL 
CONTAINMENT  SITES:  SIGNIFICANCE  OF 
CONTAMINATED  SEDIMENTS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

H.  E.  Tatem. 

In:  Aquaculture  in  Dredged  Material  Containment 

Areas:  Proceedings,  September   1982,  Galveston, 

TX.  Miscellaneous  Paper  D-83-2,  October  1983.  p 

169-189,  15  tab,  1  fig,  18  ref. 

Descriptors:  'Fate  of  pollutants,  'Ponds,  'Aqua- 
culture,  'Aquatic  habitats,  'Dredging,  'Sediments, 
•Invertebrates,  Clams,  Polychlorinated  biphenyls, 
Chlorinated  hydrocarbons,  Metals,  Lead,  Prawns, 
Bioaccumulation,  Accumulation,  Polychaetes, 
Aquatic  animals. 

Invertebrates  were  exposed  to  contaminated  sedi- 
ments for  periods  of  30  to  136  days.  Polychlorinat- 
ed biphenyls  (PCBs)  were  available  to  animals, 
particularly  to  infaunal  species.  Bioaccumulation 
was  affected  by  the  level  of  contamination,  organic 
material  in  the  sediment,  and  the  life-style  of  the 
organism.  Animals  did  not  concentrate  PCBs  to 
levels  greater  than  sediment  levels.  Shrimp  and 
filter-feeding  clams  did  not  accumulate  as  much 
PCBs  as  polychaetes  or  deposit-feeding  clams.  Of 
the  metals  considered,  only  lead  showed  potential 
for  bioaccumulation.  Levels  of  lead  in  the  animals 
were  much  lower  than  levels  in  the  sediments. 
Although  most  dredged  material  contains  PCB, 
deposition  in  containment  areas  can  be  planned  so 
that  sediment  with  higher  concentrations  of  PCB 
are  covered  with  less  contaminated  sediments. 
W86-03714 


PHYTOPLANKTON-ENVIRONMENTAL 
INTERACTIONS  IN  RESERVOIRS:  VOLUME 
1. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-03716 
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CONTAMINANTS  IN  THE  UPPER  MISSISSIP- 
PI RIVER:  PROCEEDINGS  OF  THE  15TH 
ANNUAL  MEETING  OF  THE  MISSISSIPPI 
RIVER  RESEARCH  CONSORTIUM. 

For  primary  bibliographic  entry  see  Field  6G. 
W86-03737 


DISTRIBUTION  AND  ENRICHMENT  OF 
TRACE  METALS  (CD,  CR,  CU,  NI,  PB,  ZN)  IN 
BOTTOM  SEDIMENTS  OF  NAVIGATION 
POOLS  4  (LAKE  PEPIN),  5  AND  9  OF  THE 
UPPER  MISSISSIPPI  RIVER, 
Wisconsin  Univ. -La  Crosse.  River  Studies  Center. 
P.  A.  Bailey,  and  R.  G.  Rada. 
In:  Contaminants  in  the  Upper  Mississippi  River: 
Proceedings  of  the  15th  Annual  Meeting  of  the 
Mississippi  River  Research  Consortium,  Butter- 
worth,  Boston.  1984.  p  119-138,  6  fig,  5  tab,  28  ref. 

Descriptors:  *Fate  of  pollutants,  *Metals,  Rivers, 
•Sediments,  Bottom  sediments,  Lake  sediments, 
Heavy  metals,  Cadmium,  Chromium,  Copper, 
Nickel,  Lead,  Zinc,  Adsorption,  Clay,  Organic 
matter,  Mississippi  River,  Lake  Pepin,  Backwater. 

Bed  sediments  were  collected  in  Lake  Pepin  in  the 
Upper  Mississippi  Valley,  to  determine  the  heavy 
metals  contents  and  physical  parameters.  Strong 
positive  correlations  were  obtained  between  metals 
and  clay,  between  metals  and  organic  matter,  and 
between  clay  and  organic  matter.  Lake  Pepin, 
which  contains  a  high  proportion  of  clay,  appar- 
ently acts  as  a  trapping  basin  for  metals.  Mean 
metals  concentrations  (in  micrograms  per  gram  dry 
weight),  when  adjusted  for  grain  size  effects  and 
grain  size  distributions,  were  as  follows:  in  Lake 
Pepin  and  above  Lake  Pepin-Cd,  2.68-3.44;  Cr, 
33.1-39.9;  Cu,  20.8-21.8;  Ni,  22.1-21.8;  Pb,  22.1- 
23.0-  and  Zn,  81.8-95.9;  downstream  of  Lake 
Pepin-Cd,  1.27-1.29;  Cr,  20.0-26.3;  Cu,  13.4-15.3; 
Ni,  10.3-21.9;  Pb,  12.8-16.7;  and  Zn,  56.9-57.5. 
Comparison  of  the  data  show  that  cadmium, 
copper,  lead,  and  zinc  levels  were  significantly 
higher  within  and  upstream  of  Lake  Pepin  than  in 
downstream  stations.  Chromium  levels  showed  a 
slight  trend  in  this  direction.  However,  nickel 
levels  were  similar  upstream  and  within  Lake 
Pepin  and  at  the  closest  downstream  station. 
W86-03742 


micrograms  per  g)  were:  Cd,  15.1;  As,  6.24;  Hg, 

0.198;  Pb,  85.8. 

W86-03743 


HEAVY  METAL  ACCUMULATION  IN  SE- 
LECTED SESSILE  COMPONENTS  OF  FOUN- 
TAIN CITY  BAY,  POOL  5A,  OF  THE  UPPER 
MISSISSIPPI  RIVER, 

Saint  Mary's  Coll.,  Winona,  MN.  Dept.  of  Biol- 
ogy- 

K.  J.  Buhl,  and  D.  R.  McConville. 
In:  Contaminants  in  the  Upper  Mississippi  River: 
Proceedings  of  the   15th  Annual  Meeting  of  the 
Mississippi   River   Research   Consortium,    Butter- 
worth,  Boston.  1984.  p  171-194,  3  fig,  8  tab,  43  ref. 

Descriptors:  »Fate  of  pollutants,  'Aquatic  plants, 
♦Metals,  Rivers,  *Accumulation,  *Sediments,  Mis- 
sissippi River,  Heavy  metals,  Bed  sediments,  Foun- 
tain Clay  Bay,  Backwater,  Roots,  Bioaccumula- 
tion,  Macrophytes,  Cadmium,  Copper,  Chromium, 
Zinc,  Coontail,  Pondweed,  Water  lily,  Arrowhead. 

The  trace  metals  Cd,  Cu,  Cr,  and  Zn  were  differ- 
ently accumulated  by  different  ecological  life 
forms  of  aquatic  macrophytes.  In  addition,  these 
metals  were  compartmentalized  within  rooted  spe- 
cies. Broadleaf  arrowhead  roots  accumulated  sig- 
nificantly higher  levels  of  Cd,  Cr,  Cu,  and  Zn  than 
shoot  tissues,  whereas  white  water  lily  shoots  con- 
tained significantly  higher  levels  of  Cd,  Cr,  and  Zn 
than  rhizomes.  Copper  was  statistically  higher  in 
the  rhizomes  of  water  lilies  than  in  shoots.  The 
geographic  distribution  and  accumulation  of  heavy 
metals  in  sediments  of  backwater  areas  along  the 
Upper  Mississippi  River  appear  to  be  regulated  by 
the  transport  and  deposition  of  suspended  solids 
(the  fraction  less  than  63  microns),  as  demonstrated 
by  the  strong  correlation  obtained  when  total  sedi- 
ment metal  concentrations  were  regressed  against 
textural  composition.  Fine-grained  sediments, 
which  aggregate  in  backwater  areas,  act  as  metal 
sinks  in  the  river.  In  relation  to  these  sinks,  coon- 
tail and  Potamogeton  may  accumulate  metals  in 
the  water  column,  whereas  arrowhead  roots  may 
act  as  biological  reservoirs  in  the  bed  sediments, 
mobilizing  the  particulate-bound  metals.  (Author) 
W86-03744 


LONGITUDINAL  DISTRIBUTION  OF  TRACE 
ELEMENTS  (AS,  CD,  CR,  HG,  PB,  AND  SE)  IN 
FISHES  AND  SEDIMENTS  IN  THE  UPPER 
MISSISSIPPI  RIVER, 

Columbia  National   Fisheries  Research  Lab.,   La 
Crosse,  WI.  Field  Research  Station. 
J.  G.  Wiener,  G.  A.  Jackson,  T.  W.  May,  and  B.  P. 
Cole. 

In:  Contaminants  in  the  Upper  Mississippi  River; 
Proceedings  of  the  15th  Annual  Meeting  of  the 
Mississippi  River  Research  Consortium,  Butter- 
worth,  Boston.  1984.  p  139-170,  1  fig,  9  tab,  67  ref. 

Descriptors:  *Fate  of  pollutants,  Fish,  *Metals, 
Rivers,  *  Sediments,  'Accumulation,  Backwater, 
Bed  sediments,  Heavy  metals,  Cadmium,  Mercury, 
Lead,  Arsenic,  Selenium,  Chromium,  Carp,  Blue- 
gills,  Mississippi  River,  Bioaccumulation. 

Concentrations  of  trace  metals  were  determined  in 
bed  sediments  and  fish  from  a  500-km  stretch  of 
the  Upper  Mississippi  River  from  upstream  of  the 
Twin  Cities  area  to  Guttenberg,  Iowa.  Levels  of 
trace  elements  were  generally  highest  in  whole 
carp  and  carp  liver  from  samples  collected  up- 
stream from,  at,  and  immediately  downstream  from 
the  Twin  Cities  area.  However,  the  metals  levels  in 
whole  bluegills  and  common  carp  generally 
showed  no  correlation.  Concentrations  of  Cd,  Hg, 
and  Pb  in  bed  sediments  at  and  downstream  from 
the  Twin  Cities  were  higher  than  samples  from 
other  sites.  Spearman  correlation  coefficients  be- 
tween elemental  concentrations  in  fish  and  in  bed 
sediments,  paired  by  location,  were  nonsignificant 
for  As,  Cd,  and  Hg  and  only  marginally  significant 
for  Pb.  Mean  concentrations  (in  micrograms  per  g 
dry  weight)  for  whole  fish  were  as  follows:  carp- 
As,  0.35;  Cd,  0.11;  Cr,  0.40;  Pb,  2.9;  Hg,  0.45;  Se, 
0.99;  bluegill-As,  0.29;  Cd,  0.046;  Cr,  3.5;  Pb,  0.38; 
Hg,  0.20;  Se,  1.2.  Concentrations  of  metals  in  sedi- 
ments varied  with  the  location;  highest  levels  (in 


TRACE  ELEMENTS  IN  THE  WATER,  SEDI- 
MENTS, AND  FISH  OF  THE  UPPER  MISSIS- 
SIPPI RIVER,  TWIN  CITIES  METROPOLITAN 
AREA, 

Metropolitan  Waste  Control  Commission,  St.  Paul, 
MN. 

H.  A.  Boyer. 

In:  Contaminants  in  the  Upper  Mississippi  River: 
Proceedings  of  the  15th  Annual  Meeting  of  the 
Mississippi  River  Research  Consortium,  Butter- 
worth,  Boston.  1984.  p  195-230,  2  fig,  16  tab,  45 
ref. 

Descriptors:  *Fate  of  pollutants,  Rivers,  *Metals, 
•Aquatic  life,  Heavy  metals,  Trace  metals,  Sedi- 
ments, Bed  sediments,  Fish,  Water  analysis,  Missis- 
sippi River,  Cadmium,  Mercury,  Lead,  Arsenic, 
Copper,  Zinc,  Silver,  Chromium,  Nickel,  Bioaccu- 
mulation, Accumulation,  Public  health. 

Concentrations  of  trace  elements  in  water,  bed 
sediments,  and  fish  of  the  Upper  Mississippi  River 
suggested  potential  impact  on  aquatic  life  and 
public  health  from  cadmium,  mercury,  and  lead; 
impact  in  public  health  only  from  arsenic;  and 
impact  on  aquatic  life  only  from  copper  and  zinc. 
Trace  element  concentrations  were  of  the  same 
order  of  magnitude  in  the  Twin  Cities  region  as  in 
the  Lower  St.  Croix  River,  a  tributary.  Trends  in 
concentrations  of  all  trace  elements  were  as  fol- 
lows: water-no  discernible  trends;  sediment-in- 
creased from  upstream  to  downstream,  except  for 
arsenic;  fish-increased  cadmium  over  most  of  the 
study  area.  Concentrations  of  Cd,  Hg,  Cu,  and  Zn 
in  fish  livers  and  bed  sediments  generally  were 
within  a  factor  of  ten.  As  and  Pb  concentrations 
were  less  in  carp  livers  than  in  bed  sediments  but 
more  than  in  water.  Pb  and  Zn  levels  in  fish  did 
not  increase  substantially  with  increases  in  bed 
sediment  levels.  Arsenic  levels  were  higher  in  fish 
at  some  sites  compared  with  levels  in  bed  sedi- 
ments. Selenium  and  beryllium  levels  were  gener- 


ally below  detection.  Silver,  chromium,  and  nickel 
levels  were  considered  of  minor  importance  in  this 
area  of  the  river. 
W86-03745 

POLYCHLORINATED  BIPHENYLS  (PCBS)  IN 
COMMON  CARP  (CYPRINUS  CARPIO)  OF 
THE  UPPER  MISSISSIPPI  RIVER, 

Minnesota  Pollution  Control  Agency,  Roseville. 
M.  E.  Hora. 

In:  Contaminants  in  the  Upper  Mississippi  River: 
Proceedings  of  the  15th  Annual  Meeting  of  the 
Mississippi  River  Research  Consortium,  Butter- 
worth,  Boston.  1984.  p  231-239,  3  fig,  4  tab,  6  ref. 

Descriptors:  *Fate  of  pollutants,  *Polychlorinated 
biphenyls,  Fish,  Rivers,  Mississippi  River,  'Carp, 
Chlorinated  hydrocarbons,  Minnesota  River, 
Bioaccumulation,  Accumulation,  Aquatic  life. 

The  grand  weighted  mean  concentrations  of  poly- 
chlorinated  biphenyls  (PCB)  in  common  carp  fillet 
sampled  in  the  Upper  Mississippi  River  (Sartell  to 
Wabasha)  decreased  49%  (from  4.01  mgAg  in 
1975-76  to  2.05  mgAg  in  1979-80).  The  grand 
weighted  mean  of  the  lipid-based  PCB  concentra- 
tions decreased  65%  in  the  same  period  (129  mg/ 
kg  to  45.1  mgAg).  PCB  levels  in  carp  also  de- 
creased 85%  (3.24  mg/kg  to  0.5  mgAg)  in  the 
Minnesota  River,  a  tributary  of  the  Mississippi. 
These  results  should  be  compared  with  caution 
because  of  interlaboratory  analytical  differences 
between  the  earlier  and  later  analyses. 
W86-03746 


POLYCHLORINATED  BIPHENYLS  AND  OR- 
GANOCHLORINE  INSECTICIDES  IN  GREAT 
BLUE  HERON  AND  GREAT  EGRET  EGGS 
FROM  THE  UPPER  MISSISSIPPI  RIVER, 

Saint  Mary's  Coll.,  Winona,  MN. 
J.  A.  Nosek,  and  R.  A.  Faber. 
In:  Contaminants  in  the  Upper  Mississippi  River: 
Proceedings  of  the  15th  Annual  Meeting  of  the 
Mississippi   River   Research   Consortium,   Butter- 
worth,   Boston.    1984.   p  241-259,   5   tab,   33   ref. 

Descriptors:  'Fate  of  pollutants,  •Polychlorinated 
biphenyls,  Birds,  Rivers,  •Wildlife,  *Pesticides, 
•Aquatic  animals,  *Egrets,  Herons,  Eggs,  Chlorin- 
ated hydrocarbons,  Insecticides,  DDT,  DDE, 
Mirex,  Heptachlor,  Nonachlor,  Hexachloroben- 
zene,  Endrin,  Dieldrin,  Bioaccumulation,  Accumu- 
lation, Waterfowl,  Mississippi  River,  Fountain  City 
Bay. 

Eggs  of  great  blue  herons  and  great  egrets  collect- 
ed in  1978  from  a  colony  in  the  Fountain  City  Bay 
area  of  the  Upper  Mississippi  River  were  analyzed 
for  polychlorinated  biphenyls  (PCBs)  and  organ- 
ochlorine  pesticides.  The  highest  concentrations 
found  were  those  of  PCBs,  with  geometric  means 
of  14.1  and  13.3  ppm  wet  weight  in  great  blue 
heron  and  great  egret  eggs,  respectively.  DDE 
concentrations  were  second  highest,  with  geomet- 
ric means  of  1.41  and  1.76  ppm  wet  weight  in 
heron  and  egret  eggs,  respectively.  Ratios  of 
(DDT  +  DDD)/DDE  were  higher  than  expected, 
because  DDT  was  banned  in  1972  (six  years  prior 
to  the  study),  and  it  slowly  degrades  to  DDE. 
Mirex  was  detected  in  15  of  the  22  eggs  analyzed 
and  probably  was  carried  to  the  breeding  area 
from  the  wintering  grounds.  The  presence  of 
endrin  in  seven  of  these  specimens  supports  this 
contention.  Dieldrin  levels  were  higher  than  might 
be  expected  (geometric  means  of  0.400  and  0.391 
ppm  in  herons  and  egrets,  respectively),  because  it 
was  banned  in  1974.  Also  encountered  were  HCB, 
heptachlor  epoxide,  and  trans-nonachlor.  Repro- 
ductive success  in  1978  was  within  the  bounds  of 
other  published  data,  but  colony  size  in  1978  was 
smaller  than  in  1975  (463  nests  vs  586  nests).  This 
decline  was  apparently  due  to  movement  of  many 
birds  to  a  new  colony  16  km  distant.  (Author) 
W86-03747 

ESTABLISHMENT  OF  AN  AMMONIA  EFFLU- 
ENT LIMITATION  FOR  THE  TWIN  CITIES 
METRO  PLANT, 

Minnesota  Pollution  Control  Agency,  Roseville. 
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D.  E.  Maschwitz. 

In:  Contaminants  in  the  Upper  Mississippi  River: 
Proceedings  of  the  15th  Annual  Meeting  of  the 
Mississippi  River  Research  Consortium,  Butter- 
worth,  Boston.  1984.  p  261-277,  2  fig,  9  tab,  13  ref. 

Descriptors:  *Fate  of  pollutants,  *Water  pollution 
sources,  *Ammonia,  'Wastewater  treatment, 
•Standards,  'Effluent  limitations,  Rivers,  Mississip- 
pi River,  Minnesota,  Twin  Cities,  Low  flow, 
Water  quality  standards. 

Ammonia  effluent  limitations  were  determined  for 
the  Twin  Cities  Metro  Plant  using  a  mass  balance 
calculation  after  ambient  conditions  below  the  dis- 
charger had  been  established.  Past  routine  water 
quality  data  (1971-1979)  from  stations  in  the  10- 
mile  reach  of  Mississippi  River  below  the  Metro 
Plant  indicated  a  median  pH  value  of  7.8  and  a 
mean  temperature  of  24  degrees  C  for  the  critical 
period  of  July,  August,  and  September.  Routine 
data  for  1980  and  1981  indicated  a  slight  increase  in 
downstream  pH  to  7.9,  which  generally  coincided 
with  improved  BOD  removal  at  the  Metro  Plant. 
The  August  through  mid-September  period  com- 
bines relatively  warm  water  temperatures  (23  de- 
grees C)  with  a  greater  probability  of  low  flows. 
Thus,  a  pH  of  7.9  and  temperature  of  23  degrees  C 
formed  the  basis  for  the  effluent  limitation  of  5 
mg/liter  for  the  critical  period.  Two  provisions  of 
Minnesota  Water  Quality  Rules  imply  that  compli- 
ance with  the  ammonia  water  quality  standard  will 
be  achieved  50%  of  the  time  at  the  7Q10  flow.  A 
compliance  analysis  procedure  was  used  to  esti- 
mate compliance  at  flows  other  than  the  7Q10  and 
over  the  full  range  of  river  flows.  The  procedure 
was  based  on  the  downstream  variability  of  un- 
ionized ammonia  and  used  the  normal  cumulative 
distribution  to  calculate  the  expected  percent  of 
time  the  standard  will  be  exceeded.  This  technique 
can  be  a  useful  tool  for  assessing  expected  compli- 
ance with  water  quality  standards  under  conditions 
of  proposed  limitations.  (Author) 
W86-03748 


WATER  CHEMISTRY  AT  SELECTED  SITES 
ON  POOLS  7  AND  8  OF  THE  UPPER  MISSIS- 
SIPPI RIVER:  A  TEN- YEAR  SURVEY, 

National  Fishery  Research  Lab.,  La  Crosse,  WI. 
V.  K.  Dawson,  G.  A.  Jackson,  and  C.  E. 
Korschgen. 

In:  Contaminants  in  the  Upper  Mississippi  River: 
Proceedings  of  the  15th  annual  Meeting  of  the 
Mississippi  River  Research  Consortium,  Butter- 
worth,  Boston.  1984.  p  279-298,  3  fig,  2  tab,  7 
append,  19  ref. 

Descriptors:  *Fate  of  pollutants,  'Water  quality, 
Rivers,  Mississippi  River,  Nutrients,  'Nitrogen 
compounds,  Nitrates,  Nitrites,  Ammonia,  Phos- 
phates, Biochemical  oxygen  demand,  Hydrogen 
ion  concentration,  Conductivity,  Alkalinity,  Water 
hardness,  Dissolved  oxygen,  Oxygen,  Water  tem- 
perature, Suspended  load,  Seasonal  variation, 
Varied  flow,  Runoff,  'Water  chemistry. 

Water  samples  were  collected  from  seven  stations 
on  the  Upper  Mississippi  River  from  above  Dakota 
to  LaCrosse,  Wisconsin.  Results  of  12  water  qual- 
ity parameters  were  averaged  for  each  month  over 
a  ten-year  period.  Water  chemistry  appeared  to 
depend  on  variations  in  river  discharge  rates.  In 
summer,  total  phosphate  levels  increased,  whereas 
nitrate  nitrogen  and  ammonia  nitrogen  levels  de- 
creased. Dissolved  oxygen  concentrations  re- 
mained at  75%-100%  of  saturation  at  six  of  the 
seven  sampling  stations.  Oxygen  concentrations 
were  very  low  at  the  edge  of  Lake  Onalaska 
during  periods  of  heavy  ice  and  snow  cover.  Most 
of  the  nutrient  load  was  transported  during  spring 
runoff.  The  average  annual  discharge  of  suspended 
matter  in  the  navigation  pools  was  about  600,000 
tons  per  year.  The  water  quality  parameters  meas- 
ured did  not  significantly  change  over  the  study 
period,  1972  to  1980. 
W86-03749 


INVESTIGATION  OF  EFFECTS  OF  NAVIGA- 
TION TRAFFIC  ACTIVITIES  ON  HYDROLOG- 
IC,  HYDRAULIC,  AND  GEOMORPHIC  CHAR- 
ACTERISTICS IN  THE  UPPER  MISSISSIPPI 
RIVER  SYSTEM, 


Simons,  Li  and  Associates,  Inc.,  Fort  Collins,  CO. 
Y.  H.  Chen,  D.  B.  Simons,  R-M.  Li,  and  S.  S.  Ellis. 
In:  Contaminants  in  the  Upper  Mississippi  River: 
Proceedings  of  the  15th  Annual  Meeting  of  the 
Mississippi  River  Research  Consortium,  Butter- 
worth,  Boston.  1984.  p  299-324,  9  fig,  5  tab,  14  ref. 

Descriptors:  'Fate  of  pollutants,  'Water  pollution 
sources,  'Environmental  effects,  'Navigation, 
'Channels,  Rivers,  'Sediments,  Mississippi  River, 
Illinois  River,  Suspended  sediment,  Model  studies, 
Barges,  Transportation,  Boats,  Mathematical 
models,  Turbidity,  Bank  erosion,  Erosion,  Wave 
height,  Towboats,  Backwater. 

A  mathematical  model  was  developed  to  deter- 
mine the  effects  of  navigation  traffic  on  the  physi- 
cal environment  of  a  channel.  The  following  fac- 
tors were  considered:  boat-generated  wave  heights 
and  velocity  changes,  bed  material  resuspension 
and  suspended  sediment  concentrations,  turbidity, 
and  sediment  volume  entering  side  channels  and 
backwater  areas.  Calibration  from  data  collected  in 
the  Upper  Mississippi  and  Illinois  Rivers  showed 
reasonably  good  agreement  between  calculated 
and  measured  values.  Suspended  sediment  concen- 
trations were  predicted  to  be  96%- 144%  greater  in 
the  year  2000  and  60%- 167%  greater  in  the  year 
2040  when  compared  with  1977.  Tow  traffic  in 
1977  produced  increases  in  sediment  volume  enter- 
ing backwater  areas  by  2.0%-3.4%  above  natural 
levels.  Predicted  values  for  2000  and  2040  were 
4.3%-9.3%  and  3.5%-10.2%,  respectively,  above 
natural  levels.  Navigation  effects  were  greatest 
when  tow  boats  sailed  close  to  the  banks  and  when 
traffic  was  heavy. 
W86-03750 


CONTAMINANTS  IN  THE  UPPER  MISSISSIP- 
PI RIVER:  SUMMARY  AND  CONCLUSIONS, 

Geological  Survey,  Menlo  Park,  CA. 

For   primary  bibliographic   entry   see   Field   6G. 
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HYDROCHEMICAL  BALANCES  OF  FRESH- 
WATER SYSTEMS:  PROCEEDINGS  OF  THE 
UPPSALA  SYMPOSIUM. 

Naturvetenskapliga  Forskningslaboratoriet  i  Studs- 
vik,  Nykoeping  (Sweden). 

September  1984.  IAHS-AISH  Publication  No  150, 
1984.  Edited  by  Erik  Eriksson.  428  p. 

Descriptors:  'Chemical  properties,  Natural  waters, 
Hydrologic  data  collections,  'Data  interpretation, 
♦Geohydrology,  'Groundwater,  'Hydrologic 
models,  'Sedimentology,  Symposium,  Confer- 
ences, Catchment  areas,  Hydrologic  data,  Chemi- 
cal reactions. 

This  symposium  which  constitutes  the  Swedish 
contribution  to  the  Third  Phase  of  the  Internation- 
al Hydrological  Program  addresses  different  hy- 
drochemical processes  which  affect  the  composi- 
tion of  atmospheric  precipitation,  soil  solutions, 
and  surface  water  in  rivers  and  lakes,  and  the 
hydrochemical  balances  attained  in  various  fresh- 
water systems.  The  interactions  of  freshwater 
forms  with  various  biotic  and  abiotic  environmen- 
tal factors  are  not  well  understood.  Man's  activities 
affect  many  of  the  hydrochemical  processes  and 
thus  complicate  the  designing  of  measurement  sys- 
tems and  the  interpretation  of  collected  data.  A 
select  number  of  papers  presented  at  the  symposi- 
um were  chosen  for  publication  based  on  their 
representation  of  the  scope  of  the  conference  and 
geographic  representation.  Symposium  sessions 
treated  the  following  subject  areas:  water  interac- 
tion with  soil  and  rock,  data  collection  and  ade- 
quate distribution  in  space  and  time,  budgeting  and 
modelling  for  catchment  areas  and  other  hydrolo- 
gical units,  description  and  analysis  of  sorption- 
desorption  phenomena  in  natural  systems,  and  hy- 
drochemical and  sediment  geochemical  data  as  a 
tool  for  deciphering  hydrological  processes. 
W86-03753 


CARBON  DIOXIDE  IN  THE  SOIL  ATMOS- 
PHERE: SIMULATION  MODEL  PARAMETER 
ESTIMATION  FROM  FIELD  MEASURE- 
MENTS, 


Sources  Of  Pollution — Group  5B 

Amsterdam  Univ.  (Netherlands).  Lab.  for  Physical 

Geography  and  Soil  Science. 

For   primary   bibliographic   entry   see   Field   2G. 
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SIMULATION  OF  PHYSICOCHEMICAL 
INTERACTIONS  IN  A  WATER-ROCK  SYSTEM 
IN  ASSESSING  GROUND-WATER  QUALITY, 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 

drogeologii     i     Inzhenerdoi     Geologii,     Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  2K. 
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SOME  IMPLICATION  OF  THE  ROLE  OF  KI- 
NETICS IN  ENHANCING  ELEMENT  TRANS- 
PORT, 

Nairobi  Univ.  (Kenya).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2K. 
W86-03760 


LEAD  AND  CADMIUM  IN  PRECIPITATION 
IN  THE  ESSEX  REGION  OF  SOUTHWESTERN 
ONTARIO, 

Windsor  Univ.  (Ontario).  Great  Lakes  Inst. 
M.  E.  Sanderson,  and  D.  Marchand. 
IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember   1984.    IAHS-AISH   Publication   No    150, 
1984.  p  215-222,  3  fig,  4  tab,  4  ref. 

Descriptors:  'Lead,  'Cadmium,  'Polychlorinated 
biphenyls,  'Fate  of  pollutants,  'Air  pollution,  'Or- 
ganic compounds,  'Heavy  metals,  'Precipitation, 
Seasonal  variation,  Path  of  pollutants,  Rural  areas, 
Urban  areas. 

This  research  forms  part  of  a  large  multidiscipli- 
nary  study  of  four  toxic  contaminants,  lead,  cadmi- 
um, polychlorinated  biphenyls  (PCB's)  and  octach- 
lorostyrene,  in  the  Essex  region  of  Southwestern 
Ontario.  The  purpose  of  this  part  of  the  project  is 
to  quantify  the  atmospheric  loading  of  the  con- 
taminants. A  bulk  precipitation  sampler,  wet-only 
precipitation  sampler  and  recording  rain  gauge 
were  installed  at  an  urban  and  a  rural  site.  One 
year's  data  indicates  that  atmospheric  loading  of 
lead  is  35-70  times  that  of  cadmium  in  both  urban 
and  rural  areas.  Concentrations  of  the  metals  are 
higher  in  winter  than  in  summer  but  because  of 
higher  summer  precipitation  surface  loadings  are 
similar  in  both  seasons.  Preliminary  statistical  anal- 
ysis indicates  that  concentrations  of  the  metals  are 
related  to  intensity  and  amount  of  precipitation, 
but  not  duration  of  precipitation  or  wind  direction. 
(Author) 
W86-03772 


MASS-BALANCE  APPROACH  TO  THE  UN- 
DERSTANDING OF  GEOCHEMICAL  PROC- 
ESSES IN  AQUEOUS  SYSTEMS, 

Ustredni  Ustav  Geologicky,  Prague  (Czechoslova- 
kia). 

T.  Paces. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  223-235,  2  tab,  39  ref. 

Descriptors:  'Geochemistry,  'Phosphorus,  'Math- 
ematical equations,  'Catchment  areas,  'Hydrolog- 
ic budget,  'Chemical  reactions,  'Chemical  proper- 
ties, 'Kinetics,  Mass  balance,  Agricultural  water- 
sheds, Forest  watersheds,  Rivers,  Lakes. 

Two  types  of  mass-balance  equations  are  reviewed: 
the  local  mass  balance  in  a  body  of  water  defined 
by  the  differential  equation  of  conservation  and 
continuity,  and  the  integral  mass  balance  of  aque- 
ous systems  defined  by  the  rates  of  inputs,  outputs, 
sources,  sinks,  and  accumulation  over  a  hydrologi- 
cal year.  The  continuous  behavior  of  P  in  a  pollut- 
ed river,  the  annual  mass  balances  of  Na,  Ca,  Al, 
N,  and  S  in  forested  and  agricultural  drainage 
basins  of  small  streams,  and  the  integral  mass  bal- 
ances of  P  in  a  lake  are  presented  to  demonstrate 
the  use  of  the  equations.  Although  the  mass  bal- 
ances yield  data  on  the  overall  rates  of  geochemi- 
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cal  processes,  they  are  not  sufficient  to  decipher 
the  physicochemical  and  biochemical  mechanisms 
of  the  processes.  Elucidation  of  the  buffering  ef- 
fects of  geochemical  reactions  may  best  be 
achieved  by  combining  results  of  surface-chemistry 
kinetic  experiments  with  data  on  natural  rates  de- 
rived from  long-term  mass-balance  studies  in  well- 
defined  representative  drainage  basins. 
W86-03773 


HYDROCHEMICAL  BUDGETS  OF  SOME 
DUTCH  WOODLAND  SOILS  WITH  HIGH 
INPUTS  OF  ATMOSPHERIC  ACID  DEPOSI- 
TION: MOBILIZATION  OF  ALUMINUM, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
J.  J.  M.  Van  Grinsven,  J.  Mulder,  and  N.  Van 
Breemen. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  237-247,  2  fig,  2  tab,  20  ref.  EC  No:  ENV- 
650-NL. 

Descriptors:  *Air  pollution,  'Aluminum,  *Hydro- 
logic  budget,  *Fate  of  pollutants,  *Acidic  soils, 
•Nitrogen  compounds,  'Forest  soils,  *Sulfates, 
Water  pollution  sources,  Nitrification,  Sulfur  com- 
pounds, Subsoil,  *Acid  rain. 

Woodland  soils  in  the  Netherlands  receive  ex- 
tremely high  inputs,  4.1  to  8.6  kmol/ha/yr,  of 
atmospheric  acidic  substances.  Nitrification  of  at- 
mospherically derived  NH3,  in  addition  to  S02 
and  NOx  is  an  important  source  of  acidity.  Neu- 
tralization of  these  acid  inputs  in  acidic  soils  is 
mainly  accomplished  by  the  dissolution  of  alumi- 
num. To  evaluate  rates  and  mechanisms  of  alumi- 
num mobilization  a  study  was  conducted  on  sandy 
and  loamy  acidic  soils  and  an  adjacent  calcareous 
soil.  The  chemistry  of  rainwater,  canopy  through- 
fall  and  soil  solutions  at  various  depths  was  moni- 
tored over  a  3-yr  period.  Chemical  budgets  were 
calculated  using  simulated  water  fluxes.  In  the 
acidic  soils  up  to  1.5  kmol/ha/yr  aluminum  are 
mobilized  from  the  upper  10  cm.  About  one  third 
of  this  aluminum  is  immobilized  in  the  subsoil.  Ion 
activity  products  suggest  that  the  aluminum  activi- 
ty in  solution  may  be  regulated  by  jurbanite 
(Al(S04)(OH).5H20).  (Author) 
W86-03774 


PHYSICO-CHEMICAL       CHARACTERISTICS 
OF   SURFACE  WATERS   AND   HYDROLOGI- 
CAL   BEHAVIOR   OF   A   SMALL   GRANITIC 
BASIN  (VOSGES  MASSIF,  FRANCE):  ANNUAL 
AND  DAILY  VARIATIONS, 
Centre    National    de   la    Recherche    Scientifique, 
Strasbourg  (France).  Centre  de  Sedimentologie  et 
de  Geochimie  de  la  Surface. 
B.  Fritz,  J.  C.  Massabuau,  and  B.  Ambroise. 
IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember   1984.   IAHS-AISH   Publication   No    150, 
1984.  p  249-261,  4  fig,  1  tab,  16  ref. 

Descriptors:  *Acid  rain,  *Physicochemical  proper- 
ties, 'Seasonal  variation,  'Water  quality,  *Fate  of 
pollutants,  *Daily  hydrographs,  'Discharge  hy- 
drographs,  'Streams,  Water  pollution  sources,  Air 
pollution,  Small  watersheds,  Chemical  properties, 
Hydrologic  data  collections,  Diurnal  distribution, 
Anions,  Cations,  Trout,  Granites. 

Annual,  daily  and  (acid)  rainfall-induced  variations 
of  discharge,  inorganic  species  concentrations  and 
respiratory  characteristics  (02,  C02,  pH,  TA,  tem- 
perature) were  studied  in  a  small  mountain  stream 
draining  a  36-ha  granitic  basin  in  the  Vosges 
massif.  The  extension  of  the  water-saturated  area  in 
the  basin  controls  the  diurnal  discharge  oscillations 
by  evapotranspiration,  and  also  the  flood  runoff 
volume.  All  solutions  are  dilute  like  typical 
groundwater  on  granite,  and  are  strictly  dependent 
on  water  discharge  and  temperature  on  all  time 
scales  studied.  Alkalinity,  Ca(++),  Mg(++), 
Na(  +  )  and  Si02  appear  as  tracers  of  alteration 
intensity,  Cl(-),  S04(~),  and  K(+)  as  tracers  of 
rain  acid  pollution.  Nitrogen  is  fixed  in  the  basin. 
The  presence  of  trout  living  in  extremely  poorly 
ionized  waters  is  reported.  (Author) 
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GEOCHEMICAL  STUDIES  IN  THE  DRAIN- 
AGE BASIN  OF  THE  RIO  VOUGA  (PORTU- 
GAL). I.  GENERAL  HYDROGEOCHEMISTRY 
FROM  ITS  ORIGIN  TO  THE  RIA  DE  AVEIRO, 

Utrecht  Rijksuniversiteit  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2K. 
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STUDY  OF  ANTHROPOGENIC  INFLUENCE 
ON  WATER  QUALITY  IN  SOME  RIVERS  OF 
THE  BALTIC  SEA  BASIN, 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 
(USSR). 
B.  G  Skakalsky. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  295-302,  3  tab,  4  ref. 

Descriptors:  'Water  quality,  'Rivers,  'Mineraliza- 
tion, 'Statistical  methods,  'Consumptive  use, 
'Anions,  'Cations,  'Seasonal  variation,  Statistical 
analysis,  Ions,  Minerals,  Chemical  oxygen  demand. 

Extensive  observational  data  covering  the  past  30- 
40  yr  was  used  to  study  the  anthropogenic  influ- 
ence on  the  water  quality  of  the  Neva,  Western 
Dvina  and  Neman  Rivers  of  the  Baltic  Sea  Basin. 
Statistical  analyses  were  made  to  discover  trends  in 
changes  of  mineralization,  ionic  composition,  di- 
chromate  (COD)  and  permanganate  (PO)  oxidiza- 
bility. Two  periods  were  compared:  prior  to  the 
1960's,  when  the  effect  of  man's  activities  were 
minimal,  and  after  the  1960's,  when  water  con- 
sumption in  these  regions  greatly  increased.  Re- 
sults showed  that  mean  annual  water  mineraliza- 
tion in  the  rivers  increased  by  7-22%  in  the  lower 
reaches.  The  anion  content  was  characterized  by  a 
decrease  in  the  dichromate  ion  and  by  an  increase 
in  chloride  and  sulfate  ions.  The  cation  content 
was  characterized  by  a  decrease  in  the  calcium  ion 
and  by  an  increase  in  the  concentration  of  sodium 
and  potassium  ions.  The  representativeness  of  ini- 
tial data  based  on  COD  and  PO  enabled  the  study 
of  seasonal  changes  of  these  constituents. 
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EROSION  OF  AGRICULTURAL  LAND  -  A 
GROWING  WATER  QUALITY  PROBLEM  IN 
RURAL  AREAS, 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

S-O.  Ryding. 

In:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  303-311,  6  fig,  12  ref. 

Descriptors:  'Phosphorus,  'Erosion,  'Soil  erosion, 
•Water  quality,  'Surface  runoff,  Sediment  trans- 
port, Rural  areas,  'Agricultural  runoff,  Land  use, 
•Water  pollution  sources,  Catchment  areas,  Sus- 
pended solids,  Fate  of  pollutants,  *Agricultural 
watersheds,  Sediment  erosion. 

A  long-term  study  of  surface  runoff  from  ten 
drainage  basins  of  different  land-use  patterns  in  the 
Scania  region,  southern  Sweden,  indicates  a  clear 
relationship  between  the  content  of  erosion  materi- 
al and  the  degree  of  arable  land.  Losses  of  phos- 
phorus bound  to  erosion  material  can  make  up  a 
considerable  portion  of  the  total  phosphorus 
export  from  agricultural  areas  -  a  loss  that  has  been 
found  to  increase  a  lot  during  the  two  last  decades. 
Transport  of  suspended  matter  was  in  the  order  of 
300-500  kg/ha/yr,  which  with  an  average  phos- 
phorus content  of  0.11%,  resulted  in  a  transport  of 
phosphorus  bound  to  particles  of  nearly  0.4  kg  P/ 
ha/yr.  This  corresponds  to  about  one-third  of  the 
total  phosphorus  loss  originating  from  different 
kinds  of  agricultural  activities.  Different  outcomes 
concerning  areal  phosphorus  losses  from  arable 
land  due  to  varying  investigation  techniques  are 
discussed.  (Author) 
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WATER  QUALITY  AND  WATER  POLLUTION 
PROBLEMS  ON  THE  INDIAN  SUB-CONTI- 
NENT, 

Central  Chemical  Lab.,  Lucknow  (India). 


B.  K   Handa. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  313-322,  1  fig,  9  tab,  15  ref. 

Descriptors:  'Water  quality,  'Groundwater  pollu- 
tion, 'Water  pollution  sources,  'Water  pollution, 
•Acid  rain,  'Fate  of  pollutants,  'Stream  pollution, 
•Water  pollution  effects,  Heavy  metals,  Nutrients, 
Metals,  Trace  metals,  Industrial  wastes,  'India, 
Chemical  properties. 

The  quality  of  water  on  the  Indian  sub-continent 
varies  both  in  space  and  time.  The  studies  on  the 
chemical  composition  of  rainwater  at  several  loca- 
tions in  India  have  revealed  that  except  at  Calcutta 
and  Bombay,  where  acid  rainfall  has  been  record- 
ed, the  pH  of  rainwater  is  normally  above  6.0. 
Studies  on  rainwater  at  Lucknow  have  revealed 
that  the  trace  metal  contents  are  normally  low. 
The  quality  of  surface  waters  in  major  part  of  the 
year  is  good  with  salinity  being  low  to  moderate, 
but  in  many  cases  due  to  discharge  of  untreated 
sewage  and  industrial  effluents,  the  quality  of 
stream  water  has  deteriorated  and  at  times  fish 
mortality  has  been  reported.  Many  of  the  freshwa- 
ter lakes  like  the  Dal,  the  Wular,  the  Naini  Tal,  the 
Kolleru  etc.  are  in  a  state  of  decadence.  Marine 
pollution  off  the  coast  of  Bombay  has  been  report- 
ed. The  quality  of  groundwater  also  varies  consid- 
erably. Apart  from  salinity  problems  in  some  parts 
of  India,  groundwaters  with  high  F  or  high  Fe 
content  are  also  encountered.  Pollution  of  ground- 
waters by  plant  nutrients,  through  return  irrigation 
flows  occurs  widely.  At  places  due  to  infiltration 
of  industrial  waste  effluents,  groundwaters  with 
high  Cr  and/or  high  CN  concentrations  are  also 
encountered.  (Author) 
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MODEL  EXPERIMENTAL  STUDY  OF  HY 
DROCHEMICAL  PROCESSES  IN  THE  SATU 
RATED  ZONE, 

Higher  Inst,  of  Mining  and  Geology,  Sofia  (Bui 

garia). 

For  primary  bibliographic  entry  see  Field  2K. 
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SEPARATION  OF  RUNOFF  COMPONENTS 
BY  N03-N  LOADING  AND  ESTIMATION  OI 
RUNOFF  LOADING  BY  EACH  COMPONENT 

National  Inst,  for  Environmental  Studies,  Tsukubi 

(Japan). 

S.  Ebise. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys 

terns:  Proceedings  of  the  Uppsala  Symposium,  Sep 

tember    1984.    IAHS-AISH   Publication   No    150 

1984.  p  393-405,  11  fig,  9  ref. 

Descriptors:  'Runoff,  'Nitrates,  'Nitrogen 
♦Storm  runoff,  'Hydrologic  models,  'Rainfall 
runoff  relationships,  'Storm  seepage,  •Surfac 
runoff,  Flood  discharge,  Load  distribution 
Models,  Nonpoint  pollution  sources. 

Separation  of  runoff  components  is  useful  not  onl; 
for  flood  analysis  but  also  for  estimation  of  runol 
loadings.  The  change  in  relationship,  during  direc 
storm  runoff,  between  N03-N  loading  (Y-axis)  an 
discharge  (X-axis)  on  log-log  paper  counterclocl 
wise  differs  from  other  water  quality  indicator! 
The  peak  of  N03-N  loading  appears  behind  that  c 
discharge,  and  N03-N  concentration  rises  for  to 
latter  half  of  runoff,  compared  with  that  precedin 
the  storm.  Considering  this  change  of  N03-N  loac 
ing  as  a  tracer  of  prompt-subsurface  runoff,  th 
direct  runoff  component  could  be  separated  b 
Sugawara's  Tank  Model,  which  has  second-ste 
tanks.  Runoff  from  the  first  tank  corresponds  t 
surface  runoff,  and  that  from  second  tank  t 
prompt-subsurface  runoff.  The  particulate  pollu 
ant  load  from  nonpoint  sources,  accumulated  upo 
the  ground  surface  of  the  basin,  is  washed  o 
mainly  by  surface  runoff.  The  dissolved  substanc 
load  from  the  surface  soil  layer  is  carried  away  b 
subsurface  runoff.  (Author) 
W86-03788 
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PROCEEDINGS  OF  STORMWATER  AND 
WATER  QUALITY  MANAGEMENT  MODEL- 
ING USERS  GROUP  MEETING. 

Environmental  Research  Lab.,  Athens,  GA. 
March  25-26,  1982,  Washington,  DC.  Thomas  O. 
Barnwell,  editor.  EPA-600/9-82-015,  August  1982. 
298  p. 

Descriptors:  'Mathematical  models,  'Computer 
models,  'Hydrologic  models,  Storm  design,  Sedi- 
ment transport,  Hydrology,  Storm  water,  Aer- 
ation, Pollution  load,  Nonpoint  pollution  sources. 

This  report  includes  16  papers  on  topics  related  to 
the  development  and  application  of  computer- 
based  mathematical  models  for  water  quantity  and 
quality  management  presented  at  the  semi-annual 
meeting  of  the  Joint  U.S. -Canadian  Stormwater 
and  Water  Quality  Modeling  Users  Group  held  25- 
26  March  1982  in  Washington,  DC.  Topics  cov- 
ered include  a  study  of  selection,  calibration  and 
verification  of  water  quality  models  in  Louisiana 
and  an  assessment  of  measurement  uncertainty  in 
the  estimation  of  stream  reaeration  rates  for  these 
models.  Calibration  of  hydrology  and  sediment 
transport  on  small  agricultural  watersheds  using 
the  Hydrological  Simulation  Program-FORTRAN 
is  described.  Hydrologic  modeling  for  studies  of 
pollutant  loads  and  transport  in  large  river  basins 
and  the  use  of  continuous  simulation  model  calibra- 
tion techniques  to  develop  nonpoint  pollution  load- 
ing factors  were  described.  A  verification  of  a 
continuous  dissolved  oxygen  model  for  a  river  in 
Missouri  was  presented.  State-of-the-art  data  acqui- 
sition techniques  in  hydrometeorology  were  dis- 
cussed. Mathematical  analyses  of  turbulence  in 
center-feed  circular  sedimentation  basins  and  for 
dynamic  model  calibration  are  presented.  Prepar- 
ing storm  designs  for  urban  drainage  analysis  was 
presented  as  well  as  studies  of  pollutant  concentra- 
tions and  loading  in  highway  runoff.  An  applica- 
tion of  the  EXTRAN  model  to  offsite  drainage  is 
described.  A  desk-top  calculator  method  for  non- 
point  source  loads  evaluation  is  described.  Modifi- 
cations to  the  QUAL-II  model  for  continuous  sim- 
ulation of  fecal  coliforms  is  presented.  A  literature 
review  was  done  of  the  relationship  between  at- 
mospheric pollution  and  stormwater  quality. 
W86-03822 


STUDY  OF  THE  SELECTION,  CALIBRATION 
AND  VERIFICATION  OF  MATHEMATICAL 
WATER  QUALITY  MODELS, 

National  Council  of  the  Paper  Industry  for  Air  and 
Stream  Improvement,  Inc.,  Medford,  MA. 
R.  C.  Whittemore,  J.  S.  Hovis,  and  J.  J. 
McKeown. 

In:  Proceedings  of  Stormwater  and  Water  Quality 
Management  Modeling  Users  Group  Meeting, 
March  25-26,  1982,  Washington,  DC.  EPA-600/9- 
82-015,  August  1982.  p  1-35,  13  fig,  11  tab,  14  ref. 

Descriptors:  'Mathematical  models,  'Hydrologic 
models,  'Calibration,  Dissolved  oxygen,  Biological 
oxygen  demand,  Watersheds,  Ouachita  River. 

The  general  objective  of  this  study  was  to  examine 
the  differences  among  various  models  when  ap- 
plied to  a  single  watershed  in  order  to  illustrate  the 
limitations  inherent  in  mathematical  water  quality 
modeling.  More  specifically,  the  study  objectives 
were  (a)  testing  the  validity  of  four  commonly 
used  water  quality  models  under  increasingly  strict 
calibration  and  verification  criteria,  (b)  examining 
the  predictive  capability  of  these  models  for  condi- 
tions of  varying  complexity,  and  (c)  elucidating  the 
dominant  issues  with  respect  to  model  selection, 
calibration  and  verification  which  are  believed  to 
be  of  concern  in  most  waste  load  allocation  studies. 
Dissolved  oxygen,  biological  oxygen  demand  and 
nitrogen  species  were  shown  to  be  independent 
variables. 
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CONTINUOUS  DO  RESPONSE  PREDICTED 
USING  CSPSS  IS  VERIFIED  FOR  SPRING- 
FIELD, MISSOURI, 

CH2M  Hill  International  Corp.,  Gainesville,  FL. 
J.  E.  Scholl,  and  R.  L.  Wycoff. 
In:  Proceedings  of  Stormwater  and  Water  Quality 
Management    Modeling    Users    Group    Meeting, 


March  25-26,  1982,  Washington,  DC.  EPA-600/9- 
82-015,  August  1982.  p  90-100,  3  fig,  3  tab,  3  ref. 

Descriptors:  'Dissolved  oxygen,  'Mathematical 
models,  'Simulation  analysis,  'Water  pollution, 
'Storm  wastewater,  Water  pollution  effects,  Simu- 
lation, Storm  water,  Storm  runoff,  James  River- 
MO. 

Receiving  water  impacts  on  the  James  River  near 
Springfield,  Missouri  were  evaluated  using  the 
Continuous  Stormwater  Pollution  Simulation 
System  (CSPSS).  The  simulation  of  James  River 
dissolved  oxygen  (DO)  concentrations  was  cali- 
brated to  match  the  continuous  in-stream  DO 
measurements  collected  by  the  USGS  between 
1974  and  1977.  This  calibrated  CSPSS  model  was 
then  used  to  simulate  the  impact  of  the  recently 
completed  (November  1977)  AWT  facility  in 
Springfield  and  to  quantify  the  impact  of  alterna- 
tives to  control  pollution  from  urban  stormwater 
runoff.  Since  1954,  six  major  fishkills  have  oc- 
curred on  the  James  River  after  storm  events.  At 
the  outset  of  this  project,  the  cause  of  those  major 
fishkills  was  suspected  to  be  urban  stormwater 
pollution.  However,  the  use  of  CSPSS  has  indicat- 
ed that  the  poor  quality  secondary  effluent  of  the 
WWTP,  rather  than  urban  stormwater  pollution, 
was  probably  the  major  cause  of  these  fishkills.  It 
is  the  purpose  of  this  paper  to  present  information 
which  verifies  the  conclusions  reported  in  the 
paper  by  Scholl  and  Wycoff  (1981).  The  verifica- 
tion was  obtained  by  developing  a  cumulative  du- 
ration curve  for  DO  concentrations  observed  at 
the  calibration  point  on  the  James  River  between 
1979  and  1980  (post-AWT  conditions). 
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HYDROLOGIC  MODELING  FOR  STUDIES  OF 
POLLUTANT  LOADINGS  AND  TRANSPORT 
IN  LARGE  RIVER  BASINS, 

Northern  Virginia  Planning  District  Commission, 

Annandale. 

For  primary  bibliographic  entry  see  Field  5A. 
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USE  OF  CONTINUOUS  SIMULATION  MODEL 
CALIBRATION  TECHNIQUES  TO  DEVELOP 
NONPOINT  POLLUTION  LOADING  FAC- 
TORS, 

Northern  Virginia  Planning  District  Commission, 
Annandale. 

J.  P.  Hartigan,  T.  F.  Quasebarth,  and  E. 
Southerland. 

In:  Proceedings  of  Stormwater  and  Water  Quality 
Management  Modeling  Users  Group  Meeting, 
March  25-26,  1982,  Washington,  DC.  EPA-600/9- 
82-015,  August  1982.  p  101-127,  11  fig,  5  tab,  9  ref. 

Descriptors:  'Mathematical  models,  'Loading  fac- 
tors, 'Nonpoint  pollution  sources,  Chesapeake 
Bay,  Nitrogen  compounds,  Phosphorus  com- 
pounds, Pollution  load,  Hydrologic  models. 

The  purpose  of  the  River  Basin  modeling  study  of 
the  Chesapeake  Bay  was  to  compare  the  delivery 
of  point  source  and  nonpoint  pollution  loadings  of 
nitrogen  and  phosphorus  to  the  Bay's  estuarine 
system.  The  model  was  also  used  to  evaluate  alter- 
nate eutrophication  management  strategies  for  the 
Bay's  estuarine  system.  To  develop  nonpoint  pollu- 
tion loading  factors  for  rural-agricultural  and 
urban  land  use  categories,  a  version  of  USEPA's 
NPS  model  was  calibrated  to  several  test  water- 
sheds characterized  by  relatively  homogeneous  hy- 
drologic characteristics  and  a  single  land  use.  A 
total  of  25  test  watersheds  were  monitored  from 
late  1979  through  mid-1981  under  a  $2.5  million 
study  funded  by  the  EPA  Chesapeake  Bay  Pro- 
gram. An  earlier  twelve-month  monitoring  study 
(1976-1977)  of  16  urban  test  watersheds  in  the 
Virginia  suburbs  of  Washington,  DC.  produced  the 
majority  of  the  urban  nonpoint  pollution  loading 
data.  This  paper  focuses  on  the  development  of 
rural-agricultural  loading  factors  and  the  verifica- 
tion of  1976-1977  urban  loading  factors  described 
elsewhere  through  the  calibration  of  the  NPS 
model  to  the  EPA  Chesapeake  Bay  Program  test 
watersheds.  River  Basin  Model  simulations  which 
verified  the  nonpoint  pollution  loading  factors  are 
also  described. 
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PREDICTIVE  MODEL  FOR  HIGHWAY 
RUNOFF  POLLUTANT  CONCENTRATIONS 
AND  LOADINGS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  2A. 
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DESK  TOP  METHODOLOGY  FOR  NON- 
POINT  SOURCE  LOAD  EVALUATION, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
A.  K.  Deb. 

IN:  Proceedings  of  Stormwater  and  Water  Quality 
Management  Modeling  Users  Group  Meeting, 
March  25-26,  1982,  Washington,  DC.  EPA-600/9- 
82-015,  August  1982.  p  248-259,  5  tab,  1  ref. 

Descriptors:  'Mathematical  analysis,  'Computer 
models,  'Runoff  forecasting,  'Computer  program, 
•Nonpoint  pollution  sources,  Land  use,  Runoff 
coefficient,  Storm  water,  Data  interpretation. 

This  paper  outlines  a  simplistic  methodology  for 
nonpoint  source  loading  evaluation,  in  areas  where 
rate  coefficients  and  loadings  can  be  estimated. 
The  methodology  has  limited  application,  and  can 
be  used  for  first  level  of  analysis,  areas  with  similar 
characteristics  where  rate  coefficients  and  loadings 
have  been  developed,  and  for  determining  the  need 
for  detailed  computer  modeling.  The  step-by-step 
methodology  developed  in  this  paper  for  evalua- 
tion of  nonpoint  source  loads  incorporates  the  fol- 
lowing steps:  (1)  historical  rainfall  data  analysis 
and  selection  of  a  design  storm,  (2)  determination 
of  the  land  use  pattern  of  the  study  area,  (3) 
determination  of  the  percent  of  imperviousness  of 
the  various  land  use  types,  (4)  estimation  of  the 
composite  run-off  coefficient  for  the  study  area,  (5) 
estimation  of  the  stormwater  run-off  rates,  (6)  cal- 
culation of  pollutant  accumulation  on  each  land 
use  at  the  start  of  the  storm,  and  (7)  estimation  of 
the  stormwater  run-off  loads. 
W86-03836 


CONTINUOUS  SIMULATION  OF  INSTREAM 
FECAL  COLIFORM  BACTERIA, 

Proctor  and  Redfern  Ltd.,  Ottawa  (Ontario). 
A.  C.  Rowney,  and  L.  A.  Roesner. 
IN:  Proceedings  of  Stormwater  and  Water  Quality 
Management    Modeling    Users    Group    Meeting, 
March  25-26,  1982,  Washington,  DC.  EPA-600/9- 
82-015,  August  1982.  p  260-273,  5  fig,  4  tab. 

Descriptors:  'Mathematical  models,  'Computer 
programs,  'Coliforms,  'Simulation  analysis, 
Wastewater,  Storm  wastewater,  Stream  pollution, 
Rideau  River. 

The  simulation  of  fecal  coliform  bacteria  in  an 
urban  stream  is  discussed  in  light  of  a  recent  study 
of  the  Rideau  River  at  Ottawa,  Canada.  As  part  of 
this  study,  it  became  necessary  to  verify  the  use  of 
a  one-dimensional  advection/dispersion  river 
model  incorporating  first  order  decay  in  the  simu- 
lation of  fecal  coliform  bacteria.  An  extensive 
time-series  data  base  was  gathered  for  calibration 
and  verification  of  the  model  QUAL-II.  This  data 
base  was  supplemented  with  runoff  data  simulated 
using  STORM.  It  was  found  that  the  selected 
models  provided  a  good  representation  of  major 
processes  in  the  test  reach  selected,  certainly  ade- 
quate for  planning  purposes.  Some  preliminary  sta- 
tistics representing  the  goodness  of  fit  of  simulated 
to  observed  instream  concentrations  are  presented. 
In  addition,  modifications  made  to  QUAL-II  to 
permit  simulation  of  time  series  input  conditions 
are  briefly  discussed.  (Author) 
W86-03837 


ATMOSPHERIC  POLLUTION  IN  RELATION 
TO  STORM  WATER  QUALITY  MODELLING: 
LITERATURE  REVIEW  FOR  AN  INDUSTRIAL 
CITY, 

McMaster  Univ.,  Hamilton  (Ontario). 

B.  Shivalingaiah,  and  W.  James. 

IN:  Proceedings  of  Stormwater  and  Water  Quality 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


Management  Modeling  Users  Group  Meeting, 
March  25-26,  1982,  Washington,  DC.  EPA-600/9- 
82-015,  August  1982.  p  274-295,  4  fig,  3  tab,  26  ref. 

Descriptors:  'Mathematical  models,  'Computer 
programs,  'Nonpoint  pollution  sources,  'Fallout, 
Air  pollution,  Storm  water,  Computer  models, 
Water  quality,  Lake  Ontario. 

The  atmosphere  is  one  of  the  largest  sources  of 
pollutants  in  surface  runoff  in  an  industrial  city. 
The  location  of  the  major  industrial  areas,  wind 
direction  and  velocity,  and  source  concentrations, 
are  important  parameters  in  the  prediction  of  the 
atmospheric  fallout  are  correlated  with  these  pa- 
rameters and  superimposed  on  the  discretized 
catchment.  The  total  accumulated  dry  weather 
loading  is  input  to  the  water  quality  sections  of 
SWMM-RUNOFF.  The  water  quality  algorithms 
in  SWMM  III  are  reviewed  and  improvements 
suggested,  eg.  inclusion  of  atmospheric  fallout  and 
scavenging,  street  sweeping  time  series  data,  sepa- 
ration of  pollutant  source  areas,  variable  time  step 
hydrology  and  moving  storm  analysis.  (Author) 
W86-03838 


POLLUTANT  TRANSPORT  IN  MISSISSIPPI 
SOUND:  INTERIM  TECHNICAL  REPORT  III, 

Gulf  Coast  Research  Lab.,  Ocean  Springs,  MS. 

Analytical  Chemistry  Section. 

T.  F.  Lytle,  and  J.  S.  Lytle. 

MASGP-82-015,  November  1982.  20  p,  5  fig,  1  tab, 

2  ref. 

Descriptors:  'Pollutants,  'Sediment  concentra- 
tions, Chemical  analysis,  Hydrocarbons,  Chemical 
composition,  Cores,  Mississippi  Sound. 

A  pollutant  transport  study  to  address  pollution 
issues  affecting  present  and  future  development  of 
coastal  areas  of  Mississippi  is  described.  The  pro- 
gram entailed  collection  of  sediment  cores  from 
several  locations  in  Mississippi  Sound  over  a  three- 
year  period  from  1979  through  1981.  Each  core 
was  analyzed  for  total  phenols,  total  organic 
carbon,  total  Kjeldahl  nitrogen,  and  hydrocarbons. 
The  data  were  used  to  address  those  pollution 
issues  affecting  present  and  future  development  of 
coastal  areas.  The  likelihood  that  various  activities, 
such  as  boating  activity,  tidal  impact  and  dredging, 
would  disturb  the  sediments  and  release  those  pol- 
lutants to  the  water  column,  was  considered. 
Bioassays  were  conducted  on  mysid  shrimp, 
sheepshead  minnows,  and  amphipods  to  determine 
the  relative  toxicities  of  the  surface  sediments  from 
various  areas  within  the  Sound.  The  use  of  this 
project  in  several  educational  programs  is  dis- 
cussed. (Halterman-PTT) 
W86-03839 


DISPERSION  OF  SEDIMENT  RESUSPENSION 
CAUSED  BY  DREDGE  OPERATION, 

Japan  Dredging  and  Reclamation  Engineering  As- 
sociation, Tokyo. 
H.  Koba. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances:  Proceedings  of  the  9th  US/ 
Japan  Experts  Meeting.  March  1985.  p  90-105,  11 
fig,  9  tab,  6  ref. 

Descriptors:  'Dredging,  'Sedimentation,  Sediment 
load,  Pollution,  Sediment  transport,  Suspended 
solids,  Suspension,  Suspended  sediments,  Japan, 
Turbidity,  Model  studies. 

As  a  working  model  of  dispersion  of  sediment 
resuspension  caused  by  dredge  operation,  a  model 
of  turbidity  levels  according  to  distance  from  the 
dredge  is  useful.  The  level  of  turbidity  near  the  sea 
bottom  is  estimated  to  be  5  ppm  at  a  distance  of 
100  m  and  3  ppm  at  200  m  from  the  dredge.  Also, 
the  level  of  turbidity  near  the  water  surface  never 
exceeds  that  at  the  sea  bottom.  Therefore,  it  is  not 
believed  that  dredging  work  will  make  a  wide  area 
of  the  sea  turbid.  (Author) 
W86-03873 


NEW  TECHNIQUES  DEVELOPED  IN  JAPAN 
FOR  OIL  SPILL  CLEANUP, 

Japan  Workvessel  Association,  Tokyo. 


I,  Ofuji,  and  N.  Ishimatsu. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances:  Proceedings  of  the  9th  US/ 
Japan  Experts  Meeting.  March  1985.  p  114-131,  16 
fig,  4  tab,  6  ref. 

Descriptors:  'Oil  pollution,  'Pollutants,  'Oil  re- 
covery, 'Toxic  wastes,  Oily  water,  Secondary  oil 
recovery,  Cleanup  operations,  Oil  skimmers, 
Water  pollution  control. 

In  the  last  decade,  the  total  number  of  reported 
water  pollution  incidents  in  Japan  has  decreased  by 
36  percent.  Of  these  incidents,  80  percent  are  oil 
spills.  Three  oil  recovery  systems  currently  being 
used  in  Japan  are  discussed  in  this  paper.  The  first 
one  is  an  oil  recovery  system  that  uses  aeration  to 
separate  the  oil  and  the  water.  It  is  intended  for 
recovery  of  low  viscosity  oil  that  spreads  itself 
over  the  water  surface  as  a  thin  film.  The  second, 
or  rotary  bucket  oil  recovery  system,  is  used  to 
clean  up  spills  of  high  viscosity  oil,  like  crude  or 
heavy  oil,  which  remains  on  the  water  surface  in  a 
thick  layer.  The  third  is  a  gelatinization  recovery 
system  that  converts  all  types  of  oil  into  a  semisol- 
id consistency  for  easy  mechanical  recovery. 
(Author) 
W86-03875 


MEASUREMENT  OF  NUTRIENT  CONCEN- 
TRATIONS IN  SEDIMENT  PORE  WATER 
COLLECTED  BY  A  DIALYSIS  SAMPLER, 

Japan  Bottom  Sediment  Management  Association, 

Tokyo. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-03877 


5C.  Effects  Of  Pollution 


EFFECT  OF  SOIL  ON  THE  MUTAGENIC 
PROPERTIES  OF  WASTE  WATER, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 
M.  J.  Plewa,  and  P.  K.  Hopke. 
UILU-WRC-84-195,   WRC  Research  Report  No 
195,  December  1984,  Project  Completion  Report. 
42  p,  22  fig,  1  tab,  20  ref.  S-095-ILL.   1-1-11527. 

Descriptors:  'Land  disposal,  'Wastewater  dispos- 
al, 'Assays,  'Clay  loams,  'Mutagens,  'Ecological 
effects,  Waste  disposal,  Leaching,  Soil,  Soil 
amendments,  Sludge,  Solid  waste  disposal,  Sludge 
disposal,  Water  pollution  effects,  Illinois. 

The  disposal  of  wastewater  on  agricultural  lands 
poses  known  and  unknown  environmental  risks. 
Mutagens  may  be  introduced  into  the  ecosystem 
and  perhaps  concentrated  by  crop  plants  or 
leached  into  groundwater  supplies.  The  biological 
effect  of  a  mutagenic  wastewater  before  and  after 
application  to  soil  was  investigated  using  an  XAD- 
8  methanol  extract  of  wastewater  from  the  munici- 
pal sewage  treatment  plant  at  Sauget,  Illinois.  One 
and  three  ml  of  extract  were  brought  up  to  10  ml 
volumes  with  water  and  added  to  10  g  of  sterile  or 
nonsterile  native  clay  loam.  These  mixtures  were 
placed  in  a  shaking  water  bath  at  room  tempera- 
ture for  0,  24,  and  48  hr.  After  separation  of  solid 
and  liquid  portions  by  filtration,  dichloromethane 
was  added  to  extract  the  organic  fractions  from 
each  component.  Solvent  extractions  were  evapo- 
rated to  dryness  and  brought  up  in  DMSO.  Tests 
for  mutagenic  activity  were  conducted  using  strain 
TA98.  After  addition  to  the  soil  for  greater  periods 
of  time,  the  mutagenic  activity  decreased.  The 
solid  component  exhibited  greater  mutagenic  activ- 
ity than  the  liquid.  The  XAD-8  extract  was  also 
assayed  using  the  yg2  assay  in  Zea  mays  and  the 
micronucleus  assay  in  Tradescantia.  The  extract 
did  not  induce  mutation  or  chromosome  aberations 
in  these  assays.  The  sludge  from  the  Sauget  plant 
was  chemically  fractionated  and  assayed  with  S. 
typhimurium  strains  TA98  and  TA100.  The  neutral 
fraction  was  the  most  mutagenic  fraction  followed 
by  the  weak  acid,  strong  acid  and  basic  fractions. 
(Geiger-PTT) 
W86-03502 


GIARDIASIS  m  WASHINGTON  STATE, 


Washington  State  Dept.  of  Social  and  Health  Serv- 
ices, Olympia.  Office  of  Environmental  Health 
Programs. 

F.  Frost,  L.  Harter,  B.  Plan,  K.  Fukutaki,  and  B. 
Holman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-134882, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
EPA-600/1-82-016,  November  1982.  80  p,  1  fig,  29 
tab,  13  ref,  3  append.  R-805809. 

Descriptors:  'Protozoa,  'Giardiasis,  'Human  dis- 
eases, 'Washington,  'Drinking  water,  'Infection, 
•Fate  of  pollutants,  Public  health,  Water  pollution 
effects,  Diseases,  Risks,  Mammals,  Potable  water, 
Well  water,  Surface  water,  Spring  water,  Path  of 
pollutants,  Pollutant  identification. 

The  objective  was  to  determine  the  potential  for 
transmission  of  giardiasis  through  approved  drink- 
ing water  supplies  in  Washington  State.  The 
project  consisted  of  five  studies:  the  first  was  con- 
ducted during  trapping  seasons  (1976-1979)  and 
resulted  in  examining  of  656  beaver  stool  samples, 
172  muskrat  and  83  other  animal  stools.  Positivity 
for  beaver  was  10.8%,  for  muskrat,  51.2%.  No 
Giardia  was  found  in  other  mammals.  The  second 
study  contacted  865  Giardia-infected  Washington 
State  residents  to  identify  likely  sources  or  possible 
risk  factors  for  infection.  Clusters  of  cases  were 
linked  to  day  care  centers,  backpacker  groups  or 
sites  for  drawing  water  on  outings  and  foreign 
travel.  No  excess  cases  were  observed  for  users  of 
surface  drinking  water  supplies.  The  third  study 
was  a  case-control  study  to  identify  risk  factors  for 
giardiasis.  Factors  which  appeared  to  place  a 
person  at  increased  risk  included  consumption  of 
untreated  water,  foreign  travel  and  attendance  at  a 
day  care  center.  The  fourth  study  examined  water 
filtering  techniques  for  recovery  of  Giardia  cysts 
from  drinking  water  supplies  and  yielded  improve- 
ments in  recovery.  The  fifth  study  was  a  stool 
survey  of  children  in  Skagit  and  Thurston  coun- 
ties. Overall  prevalence  of  infection  was  7.1%.  No 
differences  in  the  prevalence  were  found  by  source 
of  domestic  water  (surface  filtered,  surface  unfil- 
tered,  well  or  spring).  (Author) 
W86-03507 


ONSHORE  IMPACTS  OF  OFFSHORE  HY- 
DROCARBON DEVELOPMENT:  ANNOTATED 
BIBLIOGRAPHY, 

Environmental  Protection  Service,  Ottawa  (Ontar- 
io). 

F.  A.  Kwamena,  C.  Brassard,  and  D.  Wright. 
EPS  3-EC-83-4,  December,  1983.  108  p. 

Descriptors:  'Water  pollution  effects,  'Coastal 
zone  management,  'Oil  pollution,  'Offshore  plat- 
forms, 'Water  pollution  sources,  'Bibliographies, 
•Environmental  effects,  'Planning,  Economic 
impact,  Social  impact,  Hydrocarbons,  Oil  wells, 
Natural  gas,  Shore  protection,  Continental  shelf, 
Drilling,  Alaska,  Canada,  Norway,  United  King- 
dom, North  America,  Exploration,  Arctic,  Oil 
spills,  Marine  resources,  Resources  development, 
Pipelines,  Environmental  protection,  Fate  of  pol- 
lutants. 

The  onshore  impact  of  offshore  oil  and  gas  devel- 
opment is  reviewed  in  an  annotated  bibliography, 
emphasizing  issues  and  recommendations.  This  is  a 
preliminary  step  in  planning  for  future  hydrocar- 
bon exploration  and  production  in  Canada.  Sec- 
tions include  coastal  zone  management,  facility 
types  and  requirements,  socioeconomic  impacts, 
environmental  impacts,  and  experiences  in  the 
United  Kingdom,  Norway,  and  North  America. 
Papers  concerning  Alaska,  the  Gulf  States,  and  the 
North  Sea  are  numerous. 
W86-03620 


HEALTH  AND  DISEASE  CONTROL  FOR 
AQUATIC  ANIMALS  IN  DREDGED  MATERI- 
AL CONTAINMENT  SITES, 

Texas  A  and  M  Univ.,  College  Station. 

S.  K.  Johnson. 

In:  Aquaculture  in  Dredged  Material  Containment 

Areas:  Proceedings,  September   1982,  Galveston, 

TX.  Miscellaneous  Paper  D-83-2,  October  1983.  p 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


131-134,  5  ref. 

Descriptors:  *Water  pollution  effects,  *Ponds, 
•Fish  farming,  *Fish  ponds,  *Water  quality, 
•Aquatic  habitats,  *Aquaculture,  *Fish  ponds, 
•Fish  diseases,  'Dredging,  Fish  parasites,  Para- 
sites, Animal  diseases,  Invertebrates,  Algae,  Crus- 
taceans,  Copepods,   Isopods,   Protozoans,   Fungi. 

Certain  diseases  and  parasites  are  likely  to  develop 
in  dredging  containment  sites  because  of  high 
animal  density,  weather  influences,  and  progressive 
enrichment  of  culture  water.  Crustacean  parasites 
such  as  Ergasilus  (copepods),  fish  lice,  isopods, 
protozoans,  helminths,  and  algal  blooms  are  poten- 
tial problems.  Sudden  temperature  drops  cause 
fishkills  and  fungal  infections.  Temperatures  above 
30  degrees  C  support  bacterial  diseases.  Vibrio  is  a 
common  cause  of  such  disease.  Weather  can  also 
affect  salinity  and  stir  up  bottom  sediments.  Pro- 
gressive water  enrichment  produces  oxygen  short- 
age and  an  abundance  of  fouling  organisms. 
W86-03709 


SELECTION  CRITERIA  AND  PROCEDURES 
FOR  ESTABLISHING  MARICULTURE  FA- 
CILITIES IN  EXISTING  CONTAINMENT 
SITES, 

Dow  Chemical  U.S.A.,  Freeport,  TX.  Texas  Div. 
D.  Milligan. 

In:  Aquaculture  in  Dredged  Material  Containment 
Areas:  Proceedings,  September  1982,  Galveston, 
TX.  Miscellaneous  paper  D-83-2,  October  1983.  p 
153-162,  5  fig. 

Descriptors:  'Water  pollution  effects,  'Ponds, 
•Dredging,  'Aquaculture,  'Aquatic  habitats, 
Lakes,  Brackish  water,  Shrimp,  Aquatic  life, 
Aquatic  animals,  Toxicity,  Brown  shrimp,  Fish, 
Predation,  Sheepshead  minnow. 

The  feasibility  of  aquaculture  in  dredging  contain- 
ment sites  was  studied  in  three  phases.  Phase  1  was 
chemical  analysis  of  dredged  material  and  96-hour 
bioassays  which  exposed  shrimp  to  dredged  mate- 
rial in  seawater.  The  dredged  material  contained 
no  significant  concentrations  of  heavy  metals,  pes- 
ticides, and  waste  metabolites.  Bioassays  showed 
no  toxicity.  Phase  2  consisted  of  simulated  contain- 
ment areas  studied  in  small  ponds  lined  with 
dredged  material  (control  ponds  contained  no 
dredge  material).  In  the  ponds  containing  dredged 
material  brown  shrimp  grew  faster  and  larger,  less 
fertilizer  was  needed,  and  no  extraordinary  mortal- 
ity was  noted.  Phase  3,  in  a  20-acre  actively  used 
contaminant  site,  experienced  significant  problems: 
mortality  from  post-larval  stage  to  harvest  was 
84%,  harvesting  was  a  problem  because  the  pond 
bottom  was  irregular,  total  predator  control  was 
difficult.  However,  shrimp  were  wholesome  and 
marketable. 
W86-03712 


PHYTOPLANKTON-ENVIRONMENTAL 
INTERACTIONS  IN  RESERVOIRS:  VOLUME 
1. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-03716 


USE  OF  BIOASSAY  APPROACHES  FOR  AS- 
SESSING PHYTOPLANKTON  GROWTH  IN 
LAKES  AND  RESERVOIRS, 

Utah  Water  Research  Lab.,  Logan. 

D.  B.  Porcella,  and  M.  L.  Cleave. 

In:  Papers  Presented  at  Workshop,  April   10-12, 

1979,  Monterey,  CA.  Technical  Report  E-81-13, 

September  1981.  p  276-314,  6  fig,  4  tab,  63  ref. 

Descriptors:  'Water  pollution  effects,  'Lakes, 
•Reservoirs,  *Bioassay,  'Algae,  'Phytoplankton, 
•Water  analysis,  Biomass,  Toxicity,  Nutrients,  Eu- 
trophication,  Phosphorus,  Wastewater  analysis, 
Organic  compounds,  Inorganic  compounds,  Salini- 
ty, Reservoir  management,  Land  use,  Seasonal  var- 
iation, Environmental  effects. 

A  literature  review  revealed  that  the  algal  assay 
procedure:bottle  test  is  useful  for  bioassaying 
water  samples  to  assess  chemical  constituents.  The 
test  should  not  be  used  directly  to  interpret  ecolog- 


ical relationships.  However,  the  evaluation  of 
chemical  constituents  by  algal  growth  has  many 
advantages.  It  is  a  single,  integrated,  biological 
measurement  of  constituents  in  a  sample  that  exerts 
impact  as  a  function  of  chemical  concentration. 
The  algal  bioassay  measures  the  effects  of  biosti- 
mulatory  and  toxic  compounds.  Examples  illustrat- 
ing the  application  of  the  algal  bioassay  to  manage- 
ment questions  about  effects  of  nutrients,  toxic 
compounds,  and  salts  show  that  the  test  can  be 
used  for  determining  the  relative  effects  of  these 
substances.  The  algal  bioassay  can  be  used  in  reser- 
voir studies  to  assess  the  effects  of  changes  in 
effluent  discharges,  tributary  diversion  and/or 
combination,  evaluating  water  quality  of  potential 
reservoirs,  changes  in  reservoir  operation  (mixing, 
discharge  timing  and  location,  restoration),  effects 
of  differing  land  uses,  downstream  effects,  and 
seasonal  variation  in  inflow/outflow.  (Author) 
W86-03723 


ROLE  OF  CONTAMINANTS  IN  THE  DECLINE 
OF  THE  ILLINOIS  RIVER:  IMPLICATIONS 
FOR  THE  UPPER  MISSISSIPPI, 

Illinois  Natural  History  Survey,  Champaign. 

For  primary   bibliographic   entry   see   Field   6G. 

W86-03739 


HYDROCHEMICAL  BALANCES  OF  FRESH- 
WATER SYSTEMS:  PROCEEDINGS  OF  THE 
UPPSALA  SYMPOSIUM. 

Naturvetenskapliga  Forskningslaboratoriet  i  Studs- 

vik,  Nykoeping  (Sweden). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03753 


WATER  QUALITY  AND  WATER  POLLUTION 
PROBLEMS  ON  THE  INDIAN  SUB-CONTI- 
NENT, 

Central  Chemical  Lab.,  Lucknow  (India). 
For  primary  bibliographic  entry  see  Field  5B. 
W86-03781 


AEROBIC  TRANSFORMATION  OF  NITROGE- 
NOUS SUBSTANCES  IN  A  FRESHWATER 
ECOSYSTEM, 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). 
D.  Toth. 

In:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  323-330,  3  fig,  15  ref. 

Descriptors:  'Stream  pollution,  'Water  pollution 
effects,  'Ecosystems,  'Ecological  effects,  'Agri- 
cultural chemicals,  'Nitrogen  compounds,  'Bacte- 
ria, Mathematical  models,  Fertilizers,  Pesticides, 
Nitrogen,  Ammonia,  Nitrite,  Nitrate,  Water  pollu- 
tion. 

In  the  study  of  the  Slnava  water  reservoir  on  the 
river  Vah  and  the  agricultural  catchment  area  of 
western  Slovakia,  many  external  influences  on  the 
complex  ecosystem  were  identified.  The  study  was 
carried  out  by  means  of  laboratory  experiments, 
field  measurements  and  simulation  analyses  using 
the  mathematical  model  for  aerobic  nitrogen  trans- 
formation in  a  water  environment.  An  excessive 
external  supply  of  substrates  in  the  form  of  ammo- 
nia and  nitrate  was  found.  An  inhibitory  effect  of 
pesticides  on  heterotrophic  and  nitrifying  bacteria 
and  sharp  changes  in  physical  parameters  were 
demonstrated.  Increased  input  rates  of  ammonia 
and  nitrate-nitrogen  from  the  applied  fertilizers  are 
accelerating  the  rate  of  the  nitrification  process, 
resulting  in  the  accumulation  of  nitrates.  This  proc- 
ess is  combined  with  the  inhibitory  effect  of  free 
ammonia  on  bacteria.  The  increased  input  of  agro- 
chemicals  to  the  water  reservoir  has  disturbed 
some  important  processes  of  the  biogeochemical 
cycles  which  may  lead  to  the  instability  of  the 
ecosystem.  Pollution  of  streams  with  nitrification 
inhibiting  agents  may  increase  the  concentration  of 
nitrite  and  slow  the  oxidation  of  ammonia.  Normal 
sedimentation  processes  in  the  Slnava  reservoir 
create  favorable  conditions  for  the  absorption  of 
ammonia  in  bottom  mud  and  for  the  accumulation 
of  pesticides. 


Effects  Of  Pollution — Group  5C 

W86-03782 


CONTINUOUS  DO  RESPONSE  PREDICTED 
USING  CSPSS  IS  VERIFIED  FOR  SPRING- 
FIELD, MISSOURI, 

CH2M  Hill  International  Corp.,  Gainesville,  FL. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-03826 


MANAGEMENT  OF  BOTTOM  SEDIMENTS 
CONTAINING  TOXIC  SUBSTANCES:  PRO- 
CEEDINGS OF  THE  9TH  US/JAPAN  EXPERTS 
MEETING. 

Army  Engineer  Inst,  for  Water  Resources,  Fort 

Belvoir,  VA. 

For  primary   bibliographic   entry   see   Field   5G. 
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AERATION     EFFECTS     ON     MARINE     EU- 
TROPHICATION, 

For  primary   bibliographic   entry  see   Field   5G. 
W86-03868 


HYPOLIMNETIC  OXYGEN  DEFICIT  IN  A  EU- 
TROPHIC  LAKE  AND  THE  ROLE  OF  SEDI- 
MENT OXYGEN  DEMAND, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

M.  Okada,  R.  Sudo,  M.  Takasaki,  and  A.  Sato. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic   Substances:   Proceedings  of  the   9th   US/ 

Japan  Experts  Meeting.  March  1985.  p  27-40,  8  fig, 

2  tab,  17  ref. 

Descriptors:  'Lake  sediments,  *Sediments,  'Lakes, 
'Toxic  wastes,  Dissolved  oxygen,  Sediment 
oxygen  demand,  Eutrophic  lakes,  Lake  stages, 
Limnology,  Lake  Yunoko,  Japan,  Hypolimnion, 
Thermal  stratification. 

Lake  surveys  and  in  situ  experiments  were  con- 
ducted to  study  the  hypolimnetic  oxygen  deficit  in 
a  eutrophic  lake,  Lake  Yunoko.  A  mathematical 
model  was  developed  to  estimate  the  dissolved 
oxygen  budget  in  the  lake.  Production  of  oxygen 
by  photosynthesis  of  phytoplankton,  consumption 
by  respiration  of  microorganisms,  sediment  oxygen 
demand,  and  oxygen  transfer  by  eddy  diffusion  and 
reaeration  at  the  surface  of  water  were  taken  into 
consideration.  It  was  shown  from  the  budget  that 
sediment  oxygen  demand  plays  an  important  role 
in  the  first  stage  of  the  hypolimnetic  oxygen  deficit 
in  summer;  i.e.,  the  oxygen  produced  by  photosyn- 
thesis was  not  transferred  into  the  hypolimnion  and 
the  contribution  of  sediment  oxygen  demand  was 
as  large  as  that  of  the  consumption  in  water.  Resto- 
ration techniques  for  the  oxygen  deficit  such  as 
management  of  bottom  sediment  and  control  of 
phytoplankton  production  were  discussed.  The 
management  of  bottom  sediment  was  shown  to  be 
an  effective  way  to  control  the  hypolimnetic 
oxygen  deficit  in  Lake  Yunoko.  (Author) 
W86-03869 


DISPERSION  OF  SEDIMENT  RESUSPENSION 
CAUSED  BY  DREDGE  OPERATION, 

Japan  Dredging  and  Reclamation  Engineering  As- 
sociation, Tokyo. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03873 


ACCUMULATION  OF  ACRYLAMIDE  INTO 
FISH, 

Tsukuba  Univ.  (Japan).  School  of  Medicine. 

J.  Asada,  T.  Shimizu,  S.  Tajima,  F.  Sakamoto,  and 

M.  Fujiki. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic   Substances:    Proceedings   of  the   9th   US/ 

Japan  Experts  Meeting.  March  1985.  p  161-172,  9 

fig,  2  tab,  20  ref. 

Descriptors:  'Acrylamide,  'Fish,  'Toxic  wastes, 
Environmental  effects,  Carp,  Chemical  analysis, 
Chemical  composition,  Chromatography,  Gas 
chromatography,  Red  sea  bream. 
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3d 
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Group  5C— Effects  Of  Pollution 

The  accumulation  of  acrylamide  monomer  and 
polymer  into  fish  and  the  behavior  of  acrylamide 
monomer  in  the  aqueous  environment  were  investi- 
gated. Red  sea  bream  and  carp  were  used  as  exper- 
imental fish.  Fishes  were  placed  in  fish-rearing 
tanks  with  freshwater  and/or  seawater  containing 
acrylamide  monomer  and/or  polymer  and  were 
reared  for  25  days.  The  accumulation  of  acrylam- 
ide monomer  into  red  sea  bream  from  seawater 
containing  10  ppm  acrylamide  monomer  reached 
1.2  ppm  after  20  days.  Acrylamide  monomer  accu- 
mulated in  organs  of  carp  from  water  by  the 
following  factors:  liver-0.5,  kidney-0.5,  gills-0.15, 
muscle--0.17,  and  blood  0.19.  The  degradability  of 
acrylamide  monomer  in  tap  water  and  distilled 
water  was  slight.  Approximately  90%  of  the  acryl- 
amide monomer  in  seawater  and  pond  water  was 
degraded  after  14  days.  Acrylamide  monomer  in 
fish  breeding  water  decreased  to  undetectable 
levels  in  5  days.  From  this  experiment,  it  was  clear 
that  the  rate  of  accumulation  of  acrylamide  into 
fish  was  slight,  and  acrylamide  monomer  in  envi- 
ronmental water  was  easily  degradable.  (Author) 
W86-03878 


5D.  Waste  Treatment  Processes 


WATER    RECYCLING    IN    THE    PULP    AND 
PAPER  INDUSTRY  IN  CALIFORNIA, 

Camp,  Dresser  and  McKee,  Inc.,  San  Francisco, 

CA. 

For  primary  bibliographic  entry  see  Field  3E. 
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INTRODUCTION  TO  WASTEWATER  TREAT- 
MENT PROCESSES, 

Laval  Univ.,  Quebec. 

R.  S.  Ramalho. 

Second  Edition.  Academic  Press,  New  York.  1983. 

580  p. 

Descriptors:  'Activated  sludge  process,  'Biologi- 
cal wastewater  treatment,  Reviews,  Tertiary 
wastewater  treatment,  Model  studies,  Pilot  plants, 
Design  criteria,  Chemical  reactions,  Chemical 
treatment,  Advanced  wastewater  treatment, 
Wastewater  treatment. 

This  book  is  an  introductory  presentation  meant 
for  both  students  and  practicing  engineers  interest- 
ed in  the  field  of  wastewater  treatment.  The  book 
discusses  the  design  of  specific  wastewater  treat- 
ment processes  followed  by  a  summary  of  the 
theory  involved  in  the  process,  a  definition  of  the 
important  design  parameters  involved  in  the  proc- 
ess and  the  determination  of  such  parameters  using 
laboratory-scale  or  pilot-plant  equipment,  and  the 
development  of  a  systematic  design  procedure  for 
the  treatment  plant.  Numerical  applications  are 
presented  which  illustrate  the  treatment  of  labora- 
tory data,  and  subsequent  design  calculations  are 
given  for  the  wastewater  processing  plant.  Specific 
topics  covered  include:  characterization  of  domes- 
tic and  industrial  wastewaters,  pretreatment  and 
primary  treatment,  theory  and  practice  of  aeration 
in  wastewater  treatment,  secondary  treatment  (the 
activated  sludge  process),  secondary  treatment 
(other  aerobic  and  anaerobic  wastewater  treatment 
processes),  sludge  treatment  and  disposal,  and  terti- 
ary wastewater  treatment.  This  revised  edition 
places  greater  emphasis  upon  the  principles  of 
chemical  kinetics,  reactor  design,  and  the  mecha- 
nism of  biological  treatment  processes.  (Geiger- 
PTT) 
W86-03455 


CHARACTERISTICS  AND  TREATABILITY  OF 
URBAN  RUNOFF  RESIDUALS, 

Rexnord,  Inc.,  Milwaukee,  WI.  Environmental  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5B. 
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NONLINEAR  PROGRAMMING  MODEL  OF  A 
WASTEWATER  TREATMENT  SYSTEM:  SEN- 
SITIVITY ANALYSIS  AND  A  ROBUSTNESS 
CONSTRAINT, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 


Engineering. 

J.  G.  Uber,  E.  D.  Brill,  and  J.  T.  Pfeffer. 
UILU-WRC-85-196,   WRC  Research   Report  No 
196,  June   1985.    105  p,   5  fig,  23  tab,  27  ref,  2 
append.  S-092-ILL. 

Descriptors:  'Sensitivity  analysis,  'Wastewater 
treatment,  'Design  criteria,  'Wastewater  facilities, 
'Mathematical  models,  Numerical  analysis,  Mathe- 
matical studies,  Models,  Cost  analysis,  Systems 
analysis,  Optimization,  Model  studies,  Performance 
evaluation. 

A  method  for  sensitivity  analysis  in  nonlinear  pro- 
gramming is  described  and  then  illustrated  using  a 
least-cost  model  of  a  secondary  wastewater  treat- 
ment system.  A  sensitivity  equation  approach  is 
used  to  calculate  normalized  sensitivity  coeffi- 
cients, which  approximate  the  percent  changes  in 
model  variables  and  objective  function  due  to  a 
small  parameter  variation.  Design  changes  predict- 
ed by  the  sensitivity  coefficients  are  confirmed  by 
a  perturbation  analysis  of  the  optimal  solution. 
Sensitivity  concepts  are  used  to  develop  a  robust- 
ness measure  which  is  incorporated  into  the  con- 
straint set  of  the  nonlinear  model.  Robustness  is 
narrowly  defined  as  the  ability  of  a  model  solution 
to  maintain  a  level  of  performance  that  meets  the 
system  design  criteria  even  if  the  actual  values  of 
model  parameters  are  not  exactly  the  same  as  the 
values  assumed  for  design.  A  gradient  optimization 
procedure  is  used  to  examine  the  tradeoff  between 
total  cost  and  the  robustness  measure.  A  prelimi- 
nary analysis  shows  that  the  trends  in  robust 
wastewater  treatment  plant  design  are  in  direct 
conflict  with  the  optimal  decisions  obtained  when 
minimizing  cost  without  a  constraint  on  robustness 
but  are  in  agreement  with  those  designs  observed 
to  work  in  practice.  The  robustness  constraint 
method  presented  should  be  applicable  to  other 
optimization  models  of  water  resources  systems. 
(Author) 
W86-03511 


PILOT-SCALE  EVALUATION  OF  THE  NUTRI- 
ENT FILM  TECHNIQUE  FOR  WASTEWATER 
TREATMENT, 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  NH. 

J.  R.  Bouzoun,  C.  J.  Diener,  and  P.  L.  Butler. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  AD-A123429. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Special  Report  82-27,  November  1982.  34  p,  17  fig, 
11  tab,  12  ref. 

Descriptors:  'Plant  growth,  'Nutrient  removal, 
•Rhizosphere,  'Biofilters,  'Biological  wastewater 
treatment,  Membrane  processes,  Nutrients, 
Wastewater  treatment,  Biological  membranes,  Bio- 
chemical oxygen  demand,  Filtration,  Pilot  plants, 
Root  zone,  Organic  compounds. 

An  experiment  was  conducted  to  determine  the 
feasibility  of  using  several  plant  species  in  a  pilot- 
scale  nutrient  film  technique  (NFT)  installation  to 
further  treat  primary-treated  effluent.  NFT  is  a 
modified  hydroponic  plant  growth  method  in 
which  a  thin  film  of  wastewater  flows  through  the 
root  mat  of  plants  that  grow  on  an  impermeable 
and  slightly  inclined  surface  without  soil.  It  was 
hypothesized  that  the  root  mat  of  the  plants  would 
filter  suspended  solids  from  the  wastewater,  serve 
as  a  physical  structure  on  which  microorganisms 
utilizing  nutrients  can  attach,  and  collect  nutrients 
for  use  by  the  plants  themselves.  Tracer  studies 
showed  that  the  hydraulic  retention  time  of  the 
wastewater  in  the  NFT  trays  was  inversely  related 
to  the  wastewater  application  rate,  and  that  for  a 
given  flow,  plants  with  fine  root  systems  (reed 
canarygrass)  had  a  much  longer  detention  time 
than  plants  with  coarse  tuberous  rhizomes  (cat- 
tails). Results  showed  that  the  NFT  produced 
useful  byproducts  while  treating  primary  effluent. 
NFT  removal  of  biochemical  oxygen  demand 
(BOD)  depended  on  filtration  and  sedimentation  of 
the  particulate  fraction  of  BOD  and  on  biological 
oxidation  of  soluble  BOD.  The  removal  of  BOD 
by  the  NFT  was  successfully  modeled  ussing  the 
plug-flow  reactor  model  and  first-order  kinetics. 
The  NFT  was  also  capable  of  significantly  reduc- 
ing the  levels  of  volatile  and  nonvolatile   trace 


organic  compounds  in  primary-treated  wastewater. 

(Geiger-PTT) 
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CHEMISTRY  IN  WATER  REUSE:  VOLUME  1, 

Ann  Arbor  Science,  Ann  Harbor,  MI,  1981.  Edited 
by  William  J.  Cooper.  557  p. 

Descriptors:  'Water  reuse,  'Wastewater  treatment, 
•Industrial  wastewater,  'Pollutant  identification, 
Water  treatment,  Membrane  processes,  Disinfec- 
tion, Water  analysis,  Recycling,  Wastewater  analy- 
sis, Fate  of  pollutants,  Reverse  osmosis,  Chlorine, 
Metals,  Organic  compounds,  Monitoring,  Quality 
control. 

Developments  in  chemistry  of  water  reuse  and 
recycling  include  a  review  of  the  published  litera- 
ture of  this  subject;  most  activity  has  been  in  pulp 
and  paper,  electroplating,  inorganic  chemicals,  pe- 
troleum refining,  iron  and  steel,  and  food  products 
industries.  Monitoring  and  control  of  pollutants  are 
discussed.  Ultraviolet  absorbance  is  useful  in  meas- 
uring the  organic  pollution  in  wastewater.  Quality 
assurance  programs  for  water  and  wastewater 
analysis  are  described.  The  Industrial  Environmen- 
tal Research  Laboratory  of  the  EPA  has  a  compre- 
hensive program.  Membrane  processes  are  used  to 
remove  a  variety  of  pollutants  from  industrial 
wastewaters:  electroplating  wastes,  battery  manu- 
facturing rinse  water,  textile  process  water,  carcin- 
ogen laboratory  wastes,  and  municipal/industrial 
sewage  effluents.  The  section  on  disinfection  has 
methods  for  disinfecting  water  and  wastewater  to 
minimize  trihalmethane  formation  and  residual 
chlorine  and  the  determination  of  chlorine  com- 
pounds such  as  chlorine  dioxide  and  free  available 
chlorine.  Many  pollutants  are  found  in  swimming 
pool  water;  trihalomethanes,  heavy  metals,  nitrate, 
and  chlorate. 
W86-03520 


REMOVAL  OF  VARIOUS  TOXIC  HEAVY 
METALS  AND  CYANIDE  FROM  WATER  B\ 
MEMBRANE  PROCESSES, 

Trace  Metal  Data  Inst.,  El  Paso,  TX. 

L.  J.  Kosarek. 

IN:  Chemistry  in  Water  Reuse:  Volume  1,  Aim 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  b) 

William  J.  Cooper,  p  261-280,  1  fig,  5  tab,  53  ref 

Descriptors:  'Wastewater  treatment,  'Literatun 
review,  'Industrial  wastewater,  Metals,  'Mem 
brane  processes,  'Cyanide,  Reverse  osmosis,  Ultra 
filtration,  Filtration,  Trace  metals,  Arsenic,  Cadmi 
um,  Chromium,  Copper,  Lead,  Mercury,  Nickel 
Selenium,  Silver,  Zinc,  Regulations,  Public  health 
Water  pollution  effects,  Water  pollution  sources 
Chelation,  Water  treatment,  'Heavy  metals. 

This  literature  review  describes  the  levels,  frequen 
cy,  and  regulations  associated  with  the  metal  an< 
cyanide  priority  pollutants.  The  health  effects  o 
excess  levels,  natural  background  levels,  and  indus 
trial  sources  are  listed.  Membrane  processes  cat 
economically  remove  significant  proportions  o 
these  metals  and  cyanide  from  waste  streams  » 
that  the  purified  product  is  usable  for  recycling  o: 
human  consumption.  These  membrane  processe 
include  chelation  in  combination  with  ultrafiltra 
tion,  charged  ultrafiltration,  reverse  osmosis,  ant 
coupled  membrane  transport.  Reverse  osmosis  ha 
been  documented  most  frequently  with  respect  t< 
most  of  the  metals.  Percent  ion  rejection  varies  fa 
the  membrane  processes,  with  reverse  osmosi 
having  the  highest  level  of  removal  efficiency 
Operating  parameters  which  affect  membrane  per 
formance  are  type  of  membrane,  membrane  prepa 
ration  procedure,  applied  pressure,  composition  o 
the  raw  water,  pH,  and  the  quantity  of  wate 
recovered  (both  overall  and  per  pass).  Membrani 
fouling  and  scaling  can  be  minimized  by  pretreat 
ment  to  remove  suspended  solids  and  microorga 
nisms. 
W86-03532 


DEMONSTRATION  OF  A  CROSS-FLOW  Ml 
CROFILTRATION  SYSTEM  FROM  THE  RE 
MOVAL  OF  TOXIC  HEAVY  METALS  FRO> 
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BATTERY  MANUFACTURING  WASTEWATER 
EFFLUENTS, 

Hydronautics,  Inc.,  Laurel,  MD. 

N.  I.  Shapira,  H.  L.  Liu,  J.  E.  Santo,  D.  Fruman, 

and  C.  Darvin. 

IN:  Chemistry  in  Water  Reuse:  Volume   1,  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

William  J.  Cooper,  p  281-309,  15  fig,  7  tab,  11  ref. 

Descriptors:  'Wastewater  treatment,  'Filtration, 
Metals,  Lead,  Hydroperm  system,  *Heavy  metals, 
Lime,  Chemical  precipitation,  Ultrafiltration, 
Cross-flow  filtration,  Battery  industry. 

The  Hydroperm  cross-flow  microfiltration  system 
was  evaluated  in  laboratory  tests  and  field  studies. 
The  system  used  thickwalled,  porous  plastic  tubes 
to  remove  suspended  solids  from  lime-neutralized 
battery  manufacturing  wastewater.  Toxic  heavy 
metals  (specifically  lead)  in  the  battery  wastewater 
were  reduced  to  0.02-0.09  ppm.  Fluxes  of  over  400 
gal/sq  ft/day  were  readily  attainable.  Several  ad- 
vantages of  HydroPerm  were  demonstrated:  (1) 
compactness  and  versatility  in  size,  (2)  ruggedness 
(unaffected  by  pH  of  influent  and  not  subject  to 
fouling  and  leaking,  (3)  ease  of  maintenance,  (4) 
good  performance  (High  flux  levels,  suspended 
solids  reduction  to  <5  ppm,  suspended  toxic 
metals  reduction  to  <0.1  ppm,  sludges  of  >30% 
concentration),  and  (5)  suitability  of  the  treated 
effluent  for  recycling. 
W86-03533 


COUPLED  TRANSPORT  MEMBRANES  FOR 
REMOVAL  OF  CHROMIUM  FROM  ELEC- 
TROPLATING RINSE  SOLUTIONS, 

Bend  Research,  Inc.,  OR. 

K.  L.  Smith,  W.  C.  Babcock,  R.  W.  Baker,  and  M. 

G.  Conrod. 

IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

William  J.  Cooper,  p  311-324,  7  fig,  1  tab,  14  ref. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Chromium,  'Metal  finishing  wastes, 
•Membrane  processes,  Wash  water,  Coupled  trans- 
port membranes,  Wastewater  renovation. 

The  coupled  transport  membrane  system  was  used 
to  concentrate  chromium  for  recovery  from  syn- 
thetic electroplating  wastewaters.  Membranes 
were  formed  by  immersing  a  microporous  poly- 
propylene membrane  in  a  solvent  consisting  of 
30%  by  volume  of  Alamine  336  in  an  aromatic 
hydrocarbon  diluent.  In  one  experiment  reverse 
osmosis  of  5  g  per  liter  of  chromium  at  pH  1.3 
produced  a  concentrated  solution  of  150  g  per  liter 
chromium  in  40  g  per  liter  NaOH  in  30  hours 
running  time.  The  final  concentration  of  chromium 
in  the  feed  solution  was  16  ppm;  in  the  product 
solution,  155,000  ppm,  a  concentration  factor  of 
9700.  The  chromium  flux  was  nearly  independent 
of  the  concentration  of  chromium  in  the  product 
solution.  Over  a  110-day  period  the  flux  declined 
from  54  to  12  micrograms  per  sq  cm  per  min  in  14 
days  and  then  increased  to  a  steady  flux  of  about 
30  micrograms  per  sq  cm  per  min  in  14  days  and 
then  increased  to  a  steady  flux  of  about  30  micro- 
grams per  sq  cm  per  min  after  50  days. 
W86-03534 


HVPERFILTRATION  OF  TEXTILE  PROCESS 
WATER  FOR  REUSE, 

Clemson  Univ.,  SC. 

H.  G.  Spencer,  C.  A.  Brandon,  G.  Goodman,  J.  J. 

Porter,  and  M.  Samfield. 

IN:  Chemistry  in  Water  Reuse:  Volume   1,  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

William  J.  Cooper,  p  325-340,  6  fig,  3  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Water  con- 
servation, 'Textile  mill  wastes,  'Membrane  proc- 
esses, Industrial  wastewater,  Dye  industry  wastes, 
Wastewater  renovation,  Water  reuse,  Conserva- 
tion, Filtration,  Ultrafiltration,  Hyperfiltration, 
Zirconium  oxide  membrane. 

The  pilot  study  of  renovation  of  wastewater  from  a 
production  dye  range  by  high  temperature  hyper- 
filtration using  dynamic  zirconium  oxide-polya- 
crylic  acid  membranes  continues  to  indicate  high 


potential  for  closed  cycle  operation  by  reuse  of 
water  and  chemicals.  The  membrane  stability,  flux 
and  rejection  are  satisfactory.  Simple  laboratory 
reuse  tests  indicate  only  a  small  percentage  of  the 
hyperfiltration  products  may  be  unsuitable  for  gen- 
eral reuse  as  wash  water.  Judicious  planning  of  the 
sequence  of  dyeing  processes  should  permit  recon- 
stitution  of  many  hyperfiltration  concentrates  for 
reuse  in  the  dye  pad.  Significant  savings  (50-70%) 
of  auxiliary  components  and  minor  savings  of  dyes 
in  the  concentrate  reuse  are  indicated  by  the  labo- 
ratory tests.  Reuse  of  the  hyperfiltration  products 
and  concentrate  obtained  with  bleach  wastewater 
appear  suitable  for  reuse  with  savings  of  wetting 
agent  in  the  pad  formulation.  (Author) 
W86-03535 


REMOVAL  OF  CHEMICAL  CARCINOGENS 
FROM  WATER/WASTEWATER  BY  REVERSE 
OSMOSIS, 

Abcor,  Inc.,  Wilmington,  MA.  Walden  Div. 
W.  G.  Light. 

IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
William  J.  Cooper,  p  341-353,  4  fig,  4  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Chemical 
wastewater,  'Carcinogens,  'Organic  compounds, 
•Membrane  processes,  Reverse  osmosis,  Ultrafil- 
tration, Filtration. 

Wastewaters  from  carcinogen  laboratories  (from 
cage  washing,  dosage,  and  preparation  phases) 
were  treated  by  reverse  osmosis  after  ultrafiltration 
to  remove  suspended  solids.  The  average  total 
organic  carbon  level  in  the  pilot  plant  ultrafiltrate 
from  actual  wastewaters  was  70  mg  per  liter 
(range,  15-218  mg  per  liter).  Average  removal  effi- 
ciency was  92.3-92.6%.  In  bench-scale  reverse  os- 
mosis studies  with  synthetic  wastewater,  removal 
of  individual  representative  chemicals  ranged  from 
10%  to  100%,  with  an  average  of  66-72%,  depend- 
ing on  the  membrane  used.  Assuming  that  ultrafil- 
tration removes  about  50%  of  total  organic  carbon, 
it  was  predicted  that  a  combination  of  ultrafiltra- 
tion and  reverse  osmosis  would  remove  a  total  of 
96%  total  organic  carbon  and  92%  for  individual 
carcinogens.  If  the  original  wastewater  contained 
100  mg  per  liter  of  organic  compounds,  the  ultrafil- 
tration-reverse  osmosis  treatment  would  remove 
all  but  4  mg  per  liter  of  total  organic  carbon  and  all 
but  80  micrograms  per  liter  of  carcinogens. 
W86-03536 


POTENTIAL  OF  REVERSE  OSMOSIS  FOR  RE- 
CYCLING AND  REUSE  OF  SEWAGE  EF- 
FLUENTS, 

Portsmouth  Polytechnic  (England).  Dept.  of  Civil 

Engineering. 

B.  A.  Winfield. 

IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

William  J.  Cooper,  p  355-378,  5  fig,  9  tab,  1  app,  27 

ref. 

Descriptors:  'Wastewater  treatment,  'Membrane 
processes,  'Water  reuse,  Reverse  osmosis,  Micro- 
organisms, Organic  compounds,  Potable  water, 
Agriculture,  Nutrient  film  technique,  Ammonia, 
Nitrates,  Activated  carbon,  Adsorption. 

Studies  on  reverse  osmosis  treatment  of  sewage 
effluents  for  reuse  in  industry,  agriculture,  and  as  a 
potable  water  supply  are  summarized.  Costs  of 
treating  sewage  effluent  are  about  1/3  those  of 
treating  saline  or  brackish  water.  Membrane  foul- 
ing is  independent  of  turbidity.  However,  pH  of 
6.0  produces  the  lowest  rate  of  flux  decline.  At 
higher  pH  calcium  deposits  in  the  fouling  layer;  at 
lower  pH,  electrical  charge  effects  inhibit  the  flow 
of  ions  across  the  membrane,  reducing  flux.  Use  of 
the  concentrated  residue  for  hydroponic  growth  of 
vegetables  has  been  demonstrated.  Heavy  metals 
uptake  in  tomatoes  is  similar  to  that  from  plants 
grown  in  commercial  soil.  A  model  bacteriophage 
injected  into  the  water  was  not  detectable  in  the 
fruit.  Some  chemicals  which  are  not  as  easily  re- 
moved by  reverse  osmosis  are  ammonia,  nitrate, 
and  organic  molecules.  Since  water  for  reuse 
should  not  contain  unacceptable  levels  of  organics 
such  as  pesticides,  detergents,  polynuclear  aromat- 


ic hydrocarbons,  polychlorinated  biphenyls,  and 
steroids,  additional  treatment  with  activated 
carbon  is  desirable.  With  the  combined  reverse 
osmosis-activated  carbon  system,  98%  removal  of 
dissolved  organic  compounds  can  be  achieved. 
Bacteria  and  virus  are  readily  rejected  by  the  mem- 
branes. Levels  of  these  microorganisms  are  re- 
duced by  as  much  as  6  orders  of  magnitude. 
W86-03537 


RATIONAL  APPROACHES  IN  THE  ANALYSIS 
OF  CHEMICAL  DISINFECTION  KINETICS, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Chemical  and  Environmental  Engineering. 

C.  N.  Haas. 

IN:  Chemistry  in  Water  Reuse:  Volume  I,  Ann 

Arbor  Science,  Ann  Arbor,  MI.   1981.  Edited  by 

William  J.  Cooper,  p  381-399,  1  fig,  3  tab,  35  ref. 

Descriptors:  'Wastewater  treatment,  'Disinfec- 
tion, 'Chlorine,  'Kinetics,  Model  studies,  Microor- 
ganisms, Mixing,  Turbulent  flow. 

A  conceptual  model  for  the  analysis  of  the  disin- 
fection process  for  wastewater  was  developed. 
Sample  cases  included  (1)  very  low  chlorine 
demand  and  high  rate  of  mixing  and  (2)  a  chlorine 
demand  much  higher  than  the  chlorine  dose  and 
limited  mixing.  Several  conclusions  were  reached 
as  a  result  of  simulation  studies.  First,  the  curves 
have  the  declining  rate  feature  often  seen  in  the 
disinfection  of  wastewater.  Second,  even  at  a  very 
high  rate  of  disinfectant  decomposition,  substantial 
inactivation  can  occur  over  time  intervals  greater 
than  the  lifetime  of  measurable  chlorine  in  solution. 
Third,  the  ratio  of  chlorine  feed  flow  to 
wastewater  flow  may  have  a  substantial  influence 
on  inactivation  efficiency.  An  area  of  disagreement 
between  model  and  experimental  results  was  the 
effect  of  turbulence  on  disinfection  efficiency. 
W86-03538 


DISSOLVED  AIR  FLOTATION  FOR  PRIMARY 
AND  SECONDARY  CLARIFICATION, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

J.  G.  Henry,  and  R.  Gehr. 

Available  from  Environment  Canada,  Ottawa,  On- 
tario. SCAT-9,  1981.  Canada  Mortgage  and  Hous- 
ing Corporation,  Ottawa,  Ontario.  187  p,  27  fig,  39 
tab,  1 1  app,  67  ref. 

Descriptors:  'Clarification,  'Wastewater  treat- 
ment, 'Suspended  solids,  'Water  treatment,  'Dis- 
solved air  flotation,  Flotation,  Activated  sludge 
process,  Primary  wastewater  treatment,  Secondary 
wastewater. 

A  literature  survey  of  over  60  references  on  the 
use  of  dissolved  air  flotation  (DAF)  in  water  and 
wastewater  treatment  revealed  that,  except  for  flo- 
tation thickening,  very  little  information  was  avail- 
able on  DAF  as  an  alternative  to  sedimentation.  In 
this  study,  bench-scale  batch  and  pilot-scale  contin- 
uous flow  dissolved  air  flotation  units  were  used  to 
clarify  raw  sewage  and  mixed  liquor  from  an  ex- 
tended aeration  and  a  conventionally  loaded  acti- 
vated sludge  plant.  Performance  parameters,  such 
as  effluent  and  float  suspended  solids,  air  to  solids 
ratio,  and  a  'thickening  parameter',  of  the  batch 
and  continuous  flow  units  were  compared  for 
scale-up  purposes.  Comparisons  were  also  made 
between  the  performances  of  the  DAF  unit  when 
clarifying  the  three  types  of  feed.  The  research 
indicated  that  batch  flotation  tests  were  valuable  in 
predicting  full-scale  DAF  performance.  The  pilot 
studies  showed  that  the  solids  in  raw  sewage  and  in 
the  mixed  liquor  from  extended  aeration  or  con- 
ventional activated  sludge  plants  could  be  separat- 
ed by  DAF  with  efficiencies  comparable  to  those 
reported  for  sedimentation.  Design  criteria  for 
DAF  units  for  each  of  the  three  feeds  were  devel- 
oped and  the  costs  of  utilizing  DAF  for  primary 
and  secondary  clarification  in  municipal  plants  of 
4,500,  45,000  and  227,000  cu  m/d  capacity  were 
estimated.  From  an  economic  point  of  view,  it  was 
found  that  DAF  was  not  competitive  with  sedi- 
mentation and  should  only  be  considered  when 
space  is  at  a  premium,  land  costs  are  high  or  when 
bulking  sludges  necessitate  its  use. 
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W86-03611 


WATER  AND  WASTE  MANAGEMENT  IN  THE 
CANADIAN  MEAT  AND  POULTRY  PROCESS- 
ING INDUSTRY, 

Dearborn     Environmental     Consulting     Services, 

Mississauga  (Ontario). 

For  primary  bibliographic  entry  see  Field  5E. 

W86-03612 


STATUS  REPORT  ON  COMPLIANCE  WITH 
THE  CHLOR-ALKALI  MERCURY  LIQUID  EF- 
FLUENT REGULATIONS  1978-79, 

Environmental  Protection  Service,  Ottawa  (Ontar- 
io). Water  Pollution  Control  Directorate. 
Report  No.  EPS  3-WP-81-2,  March  1981.  14  p,  3 
fig,  3  app. 

Descriptors:  'Mercury,  'Water  pollution  control, 
•Regulations,  'Compliance,  'Waste  recovery, 
'Water  pollution,  Recycling,  Water  policy, 
Wastewater  treatment,  Chlor-alkali  plants,  Canada. 

This  report  reviews  the  results  of  the  measures 
taken  by  industry  and  government  agencies  to 
curtail  mercury  losses  in  liquid  effluents  from 
chlor-alkali  plants  in  Canada.  Similar  status  reports 
were  issued  for  the  years  1975  and  1976-1977. 
Mercury  losses  to  liquid  effluents  are  presently  less 
than  200  kg/yr,  a  reduction  of  over  99.5%  since 
1970.  Daily  monitoring  by  companies  and  periodic 
monitoring  by  both  federal  and  provincial  environ- 
mental agencies  have  confirmed  this  reduction. 
The  drastic  reduction  in  mercury  purchases  and 
consumption  since  1970  is  the  result  of  the  installa- 
tion of  efficient  treatment  systems,  and  increased 
recovery  of  mercury  from  waste  gases  and  solids; 
ten  plants  have  also  terminated  production  or  con- 
verted from  the  mercury  to  the  diaphragm  cell 
process. 
W86-03613 


DEVELOPMENT  OF  ETHANOL-SELECTIVE 
MEMBRANES, 

Southern  Research  Inst.,  Birmingham,  AL. 
SoRI-EAS-82-461,  Annual  Summary  Report,  June 
14,  1982.  62  p,  9  fig,  20  tab,  12  ref.  4789-XIF.  sub 
number:  XB- 1-9 189-3. 

Descriptors:  'Alcohols,  'Water,  'Permselective 
membranes,  Chemical  properties,  Membranes, 
Membrane  filters. 

In  a  12-month  research  project,  Southern  Research 
Institute  has  made  substantial  progress  in  develop- 
ing ethanol-selective  membranes  for  use  in  separat- 
ing ethanol  and  water.  The  general  approach  in 
developing  such  membranes  is  to  combine  high 
selectivity  with  acceptable  strength  and  low  resist- 
ance to  transfer  by  forming  thin  layers  of  selective 
material  on  low-resistance  substrates  that  provide 
strength.  During  the  12-month  period,  it  has  been 
shown  that  this  basic  approach  is  promising.  It  has 
also  been  shown  that  if  moieties  that  have  attrac- 
tive forces  for  ethanol  are  fixed  to  the  polymer 
matrix  of  the  thin  layer,  the  transfer  of  ethanol 
molecules  is  retarded.  It  was  shown  by  sorption- 
desorption  experiments  that  different  moieties  at- 
tached to  the  polymeric  matrix  have  differences  in 
their  attractive  forces  for  ethanol,  and  that  vari- 
ations in  the  degree  of  attraction  result  in  changes 
of  selectivity.  It  was  shown  that  with  some  poly- 
mers, the  hydrophobic  ends  of  ethanol  molecules 
apparently  were  attracted  to  the  polymer  chains, 
and  the  hydrophilic  ends  protruded  into  the  spaces 
between  polymer  segments.  Water  molecules  in- 
truded and  transferred  through  these  spaces.  It  was 
also  shown  that  decreasing  the  distances  between 
polymer  segments  made  it  more  difficult  for  water 
to  intrude  and  thus  increased  the  ethanol  selectivi- 
ty. During  the  course  of  the  research,  three  meth- 
ods of  preparing  acceptable  dual-layer  membranes 
by  solution  casting  and  two  methods  of  preparing 
the  membranes  by  application  of  monomer  systems 
were  developed. 
W86-03617 


EVALUATION  OF  BIOLOGICAL  NITRIFICA- 
TION-DENTTRIFICATION  AT  PENTICTON, 
BRITISH  COLUMBIA, 


International  Environmental  Consultants  Ltd.,  Isl- 
ington (Ontario). 

K.  L.  Murphy,  and  R.  W.  Wilson. 
Report   SCAT- 10,    1981.   Canada   Mortgage   and 
Housing  Corporation,  Ottawa,  Ontario.  72  p,   13 
fig,  13  tab,  33  ref,  2  app. 

Descriptors:  'Denitrification,  'Nitrification,  'Mu- 
nicipal Wastewater,  'Organic  wastes,  'Design  cri- 
teria, Nitrogen  removal,  Wastewater,  Operating 
costs,  Sludge,  Wastewater  treatment,  Activated 
sludge,  Land  disposal,  Ion  exchange. 

This  study  was  undertaken  to  review  proven  meth- 
ods for  biological  nitrogen  removal  from  municipal 
wastewater,  to  select  suitable  design  parameters, 
and  to  prepare  process  designs  plus  capital  and 
operating  cost  estimates  for  several  process  alter- 
natives applicable  to  the  City  of  Penticton,  British 
Columbia.  Process  options  that  were  evaluated  in 
detail  included  two-sludge  nitrification  plus  deni- 
trification, one-sludge  post-denitrification  and  one- 
sludge  pre-denitrification.  Process  designs  were 
based  on  achieving  a  maximum  of  5  mg/L  N03-N 
and  1  mg/L  TKN  in  the  treated  effluent  through- 
out the  year,  given  the  raw  wastewater  character- 
istics at  Penticton.  The  pre-denitrification  process 
was  found  to  be  the  most  cost  effective  for  Pentic- 
ton. The  design  was  based  on  a  20-day  solids 
residence  time  (SRT)  for  the  nitrification  basin  and 
a  10-day  SRT  for  the  denitrification  basin  to  ensure 
efficient  nitrogen  removal  at  a  minimum  operating 
temperature  of  8  C.  For  Penticton  the  cost  of 
combined  carbon  and  nitrogen  removal  by  preden- 
itrification  was  estimated  to  be  approximately  25% 
greater  than  for  carbon  removal  by  activated 
sludge  and  10%  greater  than  for  carbon  removal 
and  nitrification  alone.  Land  disposal,  ammonia 
stripping  and  ion  exchange  proved  to  be  signifi- 
cantly more  expensive  than  the  biological  methods 
of  nitrogen  removal.  The  report  provides  some 
generalized  cost  information  for  nitrogen  removal 
at  wastewater  treatment  facilities  ranging  in  size 
from  5,000  to  45,000  cu  m/d. 
W86-03619 


STRIPPING  KRAFT  FOUL  CONDENSATES 
WITH  WASTE  GASES, 

Beak  Consultants  Ltd.,  Vancouver  (British  Colum- 
bia). 

Report  No.  EPS  3-WP-82-1,  March  1982.  Environ- 
mental Protection  Service,  Ottawa,  Ontario.  Water 
Pollution  Control  Directorate.  1 56  p,  28  fig,  34  tab, 
140  ref,  3  append. 

Descriptors:  'Pulp  wastes,  'Condensates,  'Kraft 
mills,  'Wastwater  treatment,  'Waste  gases,  Metha- 
nol, Sulfur  compounds,  Environmental  effects, 
Cost-benefit  analysis. 

This  report  presents  an  assessment  of  the  technical 
and  economic  feasibility  of  using  waste  gases  to 
strip  kraft  foul  condensates,  and  an  evaluation  of 
the  potential  effects  of  this  technology  on  air  and 
water  quality.  Kraft  foul  condensates  are  produced 
by  the  condensation  of  process  vapors  from  digest- 
ers and  multiple-effect  evaporators  in  kraft  pulp 
mills.  Although  foul  condensates  represent  only 
about  5%  of  pulp  mill  effluent  volume,  they  are 
major  sources  of  biochemical  oxygen  demand,  tox- 
icity, fish-flesh  tainting,  and  receiving  water  taste 
and  odor.  The  proposed  process  for  stripping  kraft 
foul  condensates  involves  two  stages.  In  the  first 
stage,  the  foul  condesate  would  be  stripped  with  a 
small  amount  of  gas  to  remove  the  total  reduced 
sulfur  (TRS)  compounds.  In  the  second  stage,  the 
foul  condensate  would  be  stripped  with  a  large 
quantity  of  waste  gas  to  remove  most  of  the  metha- 
nol and  hence  most  of  the  BOD.  The  off-gas  from 
the  methanol  stripper,  which  would  contain  metha- 
nol, ethanol,  acetone  and  guaiacol,  would  be  dis- 
charged to  the  atmosphere.  Stripped  condensate 
would  be  recycled  to  the  process.  By  stripping  foul 
condensates  with  waste  gases  in  the  proposed 
process,  most  of  the  environmental  problems  asso- 
ciated with  foul  condensates  could  be  eliminated, 
but  at  a  much  lower  operating  cost  and  a  lower 
degree  of  process  complexity.  Capital  costs  for  the 
two-stage  process  would  be  comparable  to  those 
for  steam  stripping. 
W86-03624 


EVALUATION     OF    OIL     SKIMMERS     AN1 
PUMPS, 

Environmental  Protection  Service,  Ottawa  (Ontai 

io). 

For   primary   bibliographic   entry  see   Field   5C 

W86-03625 


PILOT-SCALE  ASSESSMENT  OF  THE  BIG 
LOGICAL  FLUDIZED  BED  PROCESS  FOl 
MUNICIPAL  WASTEWATER  TREATMENT, 

Dearborn  Environmental  Consulting  Service: 
Mississauga  (Ontario). 

Report  SCAT- 11,  1981.  Canada  Mortgage  an 
Housing  Corporation,  Ottawa,  Ontario.  148  p,  7 
fig,  43  tab,  69  ref. 

Descriptors:  'Fluidized  bed  process,  'Municips 
wastewater,  'Biological  wastewater  treatmen 
'Biofiltration,  Pilot  plants,  Oxidation  process,  Bic 
logial  oxidation,  Nitrification,  Effluents,  Suspend 
ed  solids. 

Pilot-scale  investigations  of  the  oxygenic  biologies 
fluidized  bed  process  demonstrated  that  the  syster 
is  a  technically  feasible  alternative  for  carbon  oxi 
dation  and  nitrification  of  municipal  wastewater: 
A  treated  effluent  containing  less  than  15  mg/1 
filterable  BOD5  was  produced  consistently  at 
loading  rate  of  10  kg  BOD5/cu  m.d,  an  order-oi 
magnitude  higher  than  typical  for  conventions 
suspended  growth  systems.  To  attain  less  than  1 
mg/L  total  BOD5  content,  without  effluent  polish 
ing,  required  operation  at  a  volumetric  loadin 
similar  to  conventional  suspended  growth  system: 
due  to  the  contribution  of  suspended  solids  to  th 
final  effluent  BOD5.  The  fluidized  bed  respond© 
rapidly  to  changes  in  influent  conditions;  the  proc 
ess  was  less  susceptible  to  influent  disturbance 
than  the  activated  sludge  and  rotating  biologies 
contactor  processes  in  terms  of  effluent  filterabl 
organic  carbon  concentration.  There  was  signif 
cant  deterioration  in  effluent  quality  in  terms  c 
suspended  solids  concentration  under  diurnall 
varying  flow  and  concentration  conditions.  Sepa 
rate  stage  nitrification  studies  did  not  demonstrat 
the  order-of-magnitude  increases  in  volumetric  arc 
monia  oxidation  rates  claimed  by  other  investiga 
tors,  primarily  because  of  the  relatively  low  bic 
mass  concentrations  possible  during  the  treatmer 
of  high  quality  secondary  effluent  (BOD 
TKN  <  0.4).  In  addition,  diffusional  limitations  i 
the  reactor  biofilms  were  identified,  which  signifi 
cantly  increased  the  reactor  hydraulic  retentio 
time  necessary  for  low  effluent  ammonia-nitroge: 
concentrations  (<1  mg/L).  The  process  demon 
strated  a  potential  for  application  in  such  specifi 
areas  as:  (1)  expanding  an  existing  suspend© 
growth  treatment  facility;  (2)  upgrading  an  existin 
secondary  treatment  system  to  provide  nitrificatio: 
through  fludized  bed  pretreatment  for  organi 
carbon  removal  and/or  to  provide  biological  dem 
trification;  and  (3)  pretreatment  of  high-strengt 
industrial  wastes. 
W86-03631 


STORMWATER  RUNOFF  TREATMENT  Bl 
IMPOUNDMENT:  BARRHAVEN  PILO' 
STUDY, 

R.  J.  Gietz. 

Report  SCAT-8,  1981.  Canada  Mortage  and  Hous 
ing  Corporation,  Ottawa,  Ontario.  72  p,  27  fig, 
tab,  2  app,  1 7  ref. 

Descriptors:  'Storm  water,  'Storm  runoff,  'Reset 
voirs,  'Runoff  volume,  Runoff  rates,  Basins,  Sus 
pended  solids,  Coliforms,  Streptoccus,  Bacteria 
Organic  compounds. 

This  report  presents  the  findings  of  a  two-yea 
study  of  stormwater  runoff  treatment  by  impound 
ment  in  an  open  basin.  The  treatment  system  wa 
operated  as  a  batch  process  for  one  summer  and  a 
a  continuously  overflowing  pond  for  anothei 
Runoff  from  866  ha  of  agricultural  and  residentia 
suburban  lands  partly  under  construction  entero 
the  treatment  system.  Impoundment  reduced  pol 
lutant  loadings  by  over  90%  for  suspended  solids 
75%-90%  for  bacteria  (total  and  fecal  coliform  am 
fecal  streptococcus)  and  25%-50%  for  organic  ni 
trogen  and  total  phosphorus  compounds  when  th 
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Waste  Treatment  Processes — Group  5D 


runoff  could  be  stored  for  more  than  12  hr.  At 
least  5  mm  of  rainfall  were  required  to  produce 
measurable  runoff.  The  ratio  of  runoff  to  rainfall 
was  used  to  estimated  the  runoff  volumes  that 
would  be  generated  by  up  to  25-year  return  fre- 
quency storms  of  one  and  two-hour  durations. 
From  this,  a  storage  volume  of  40,000  to  47,000  cu 
m  was  indicated,  on  the  basis  of  containment  of 
runoff  from  a  ten-year  storm.  It  was  determined 
that  the  most  effective  method  of  operating  the 
treatment  system  was  to  keep  the  reservoir  drawn 
down  to  a  shallow  pond.  When  runoff  entered  the 
pond,  the  drain  valve  was  closed  and  the  treatment 
system  filled.  Where  possible,  the  runoff  volume 
would  be  contained  until  its  quality  was  suitable 
for  discharge.  For  runoff  volumes  exceeding  the 
treatment  system  storage  volume,  discharge  took 
place  over  the  spillway  with  limited  pollutant  re- 
moval. When  the  effluent  quality  became  satisfac- 
tory, the  reservoir  was  drained  to  the  original 
shallow  pond,  and  dry  weather  flow  allowed  to 
pass  through.  Other  factors  that  govern  the  choice 
of  treatmnt  system  storage  volume  are  the  runoff 
event  frequency  and  the  allowable  discharge  rate. 
It  was  found  that  of  the  approximately  30  events 
that  could  be  expected  from  May  to  September 
about  half  took  place  within  four  days  of  one 
another.  Allowing  one  day  to  fill  and  one  day  for 
storage,  the  reservoir  should  require  two  days  to 
empty. 
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WASTEWATER  TREATMENT  SYSTEM  FOR  A 
LURGI  COAL  GASIFICATION  PLANT, 

ANG  Coal  Gasification  Co.,  Detroit,  MI. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-015765, 
Price  codes:  A18  in  paper  copy,  A01  in  microfiche. 
DOE/RA/20225-T3,  February  15,  1982.  Depart- 
ment of  Energy,  Washington,  DC.  412  p,  16  fig. 

Descriptors:  'Wastewater  facilities,  'Wastewater 
treatment,  'Industrial  wastewater,  'Waste  dispos- 
al, 'Oily  water,  'Coal  gasification,  Phenols,  Am- 
monia, Cooling  towers,  Flotation,  Lurgi  gasifica- 
tion plant,  Incineration,  Storm  wastewater,  Lig- 
nite, Sludge  disposal,  Water  reuse,  Brine  disposal, 
Wastewater  disposal,  Landfills,  Land  disposal, 
Wastewater  lagoons,  Injection  wells,  Boiler  water, 
Phenosolvan  unit,  Phosam  unit. 

A  wastewater  treatment  plant  for  a  Lurgi  gasifica- 
tion plant  processing  14,000  tons  of  North  Dakota 
lignite  per  day  is  described.  The  plant  has  multiple 
wastewater  sources  and  treatment  processes.  Sur- 
face runoff  containing  normal  quantities  of  sedi- 
ment is  controlled  in  a  drainage  ditch  with  capac- 
ity for  a  100-year  storm.  Clean  inplant  storm  drain- 
age goes  to  three  retention  ponds,  which  allow 
suspended  particles  to  settle  and  oily  water  to  be 
pumped  to  the  oily  water  treatment  system.  Sani- 
tary waste  is  treated  in  a  20,000  gal  per  day  pack- 
age unit,  which  includes  biological  oxidation,  clari- 
fication, and  chlorination.  Wastewater,  after  sec- 
ondary treatment,  is  discharged  to  the  stormwater 
pond;  sludge  is  used  as  a  soil  conditioner.  Inorgan- 
ic wastewater  from  filter  backwashing  and  ion 
exchange  resin  regeneration  is  recycled  to  the  pri- 
mary water  treatment  system;  excess  good-quality 
wastewater,  brine  solutions,  and  blowdown  are 
injected  into  a  deep  well.  Pretreatment  for  injec- 
tion includes  filtration  and  pH  adjustment.  Oily 
water  drainage,  collected  from  various  operating 
units,  enters  a  splitter  box,  parallel  APR  separators, 
and  flotation  unit.  Gasification  liquor,  containing 
tar,  tar  oil,  coal  dust,  phenols,  ammonia  and  other 
compounds,  is  the  largest  single  wastewater  stream 
in  the  plant.  After  cooling,  the  gas  liquor  is  sepa- 
rated into  tar-coal  dust,  water,  and  tar  oil  fractions. 
Phenols  are  removed  by  diisopropyl  ether  extrac- 
tion. Ammonia  and  acid  gases  are  treated  in  a 
Phosam  Unit,  which  absorbs  wastes  in  ammonium 
phosphate  solution.  Concentrated  waste  liquor  is 
incinerated.  Hazardous  wastes  are  placed  in  an  on- 
site  landfill. 
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PROCEEDINGS   OF  THE  6TH   SYMPOSIUM 
ON  WASTEWATER  TREATMENT, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). 


November  16-17,  1983,  Montreal  (Quebec).  331  p. 

Descriptors:  'Symposium,  'Wastewater  treatment, 
'Sludge  disposal,  'Sludge  utilization,  'Anaerobic 
digestion,  'Industrial  wastewater,  'Biological 
wastewater  treatment,  'Municipal  wastewater, 
Biodegradation,  Wastewater  facilities,  Settling 
basins,  Activated  sludge,  Alum,  Organic  com- 
pounds, Tertiary  wastewater  treatment,  Macro- 
phytes,  Slime,  Water  pollution  control. 

This  symposium  was  organized  to  allow  scientists, 
engineers,  technicians,  plant  operators  and  special- 
ists working  in  research,  design  and  operation  of 
wastewater  treatment  facilities  to  promote  and 
share  their  expertise  and  techniques  in  the  munici- 
pal or  industrial  wastewater  treatment  fields.  Guest 
speakers  from  a  variety  of  specialties  and  countries 
presented  papers  on  such  topics  as  biological  oxi- 
dation, anaerobic  pretreatment.  sludge  disposal  and 
utilization,  pulp  and  paper  industry  wastewater 
treatment,  analysis  and  treatment  of  toxic  organics, 
filterable  solids,  clarifiers  and  batch  reactors  for 
municipal  plants.  Other  topics  included  control  of 
alum  addition,  removal  of  particles  in  settling 
basins,  anaerobic  digestion  systems,  use  of  aquatic 
macrophytes  for  sludge  treatment,  design  of  acti- 
vated sludge  processes,  pollution  control,  and 
slime  growth  on  fine  bubble  diffusers.  A  total  of  25 
papers  were  presented,  9  in  French  and  16  in 
English. 
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POLYSAR  BIOLOGICAL  OXIDATION  TREAT- 
MENT PLANT, 

Polysar  Ltd.,  Sarnia  (Ontario). 

E.  R.  Fioroni. 

In:     Proceedings    of    the     6th     Symposium     on 

Wastewater   Treatment,    November    16-17,    1983, 

Montreal  (Quebec),  p  1-25,  2  fig. 

Descriptors:  'Wastewater  facilities,  'Aeration, 
'Biological  wastewater  treatment,  'Education, 
'Training,  'Design  criteria,  'Pilot  plants, 
'Wastewater  treatment,  Wastewater  renovation, 
Waste  recovery,  Recycling,  Aerators,  Sludge  utili- 
zation, Clarification. 

The  Polysar  plant  was  designed  to  centrally  treat 
industrial  waste  streams  before  discharge  into  the 
St.  Clair  River  as  part  of  the  overall  program  to 
improve  the  water  quality  of  Great  Lakes.  The 
Marshall  Macklin  Monaghan  Limited  was  awarded 
the  design  of  the  Biox  Plant  in  July  1980.  A  'fast 
track'  approach  was  adopted  which  called  for 
good  communications  between  Polysar  and  Mar- 
shall Macklin  Monaghan.  A  liason  office  was  es- 
tablished for  the  Polysar  project  team  at  the  de- 
signer's Don  Mills  Office.  The  design  and  con- 
struction process  took  two  and  one-half  years  and 
the  whole  project  was  delivered  at  10%  under 
budget.  The  major  process  components  of  the  Biox 
Plant  consist  of  pre-treatment,  pre-aeration/equali- 
zation,  aeration,  clarification,  and  sludge  return. 
Some  effluents  are  pre-treated  to  remove  oil  and 
rubber  which  are  reclaimed  for  other  uses.  The  jet 
aeration  system,  a  type  of  deep  tank  system,  was 
chosen  for  the  Biox  plant.  Three  blowers  are 
housed  in  a  separate  building  next  to  the  aeration 
tanks.  An  extensive  training  program  consisting  of 
pre-start-up  training,  start-up  training  and  post- 
start-up  training  was  undertaken.  The  plant  started 
up  in  December  1983  and  after  10  days  met  the 
Ministry  of  the  Environment  requirements  for 
phenolics  and  total  organic  carbon. 
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ANAEROBIC  PRETREATMENT  FACILITY 
ALSO  PROVIDES  SLUDGE  DISPOSAL  CAPA- 
BILITY AND  SOURCE  OF  RENEWABLE 
ENERGY  FOR  FOOD  PROCESSOR, 

ADI  Ltd.,  Fredericton  (New  Brunswick). 

R.  C.  Landine,  C.  J.  DeGarie,  A.  A.  Cocci,  A.  L. 

Steeves,  and  G.  J.  Brown. 

In:     Proceedings     of    the     6th     Symposium     on 

Wastewater   Treatment.    November    16-17.    1983. 

Montreal  (Quebec),  p  26-45,  8  fig,  4  tab. 

Descriptors:  'Fermentation,  'Wastewater  facili- 
ties, 'Wastewater  treatment,  'Food-processing 
wastes,  'Waste  recovery,  'Recycling,  'Sludge  uti- 


lization, 'Methane,  Industrial  wastes,  Chemical 
oxygen  demand,  Biological  oxygen  demand,  Sus- 
pended solids,  Nitrogen,  Operating  costs,  Anaero- 
bic conditions. 

A  waste  treatment  facility  for  a  potato  processing 
plant  in  France  was  constructed  which  consists  of 
a  raw  waste  pumping  station,  vibrating  screens, 
potato  waste  hoppers,  ADI-BVF  (anaerobic  fer- 
menter),  aeration  nitrification  complete  with  clari- 
fier  and  sludge  return,  control  building  and  ancil- 
laries  including  biogas  handling  equipment  and 
automatic  samplers.  Phase  I  of  the  facility  has  been 
operating  since  August  1981.  The  anaerobic  por- 
tion of  the  plant  (an  ADI-BVF)  provides  over 
90%  removal  of  BOD,  COD,  and  SS  while  operat- 
ing under  higher  loadings  than  assumed  for  design 
and  at  temperatures  below  20  degrees.  The  ADI- 
BVF  operates  without  any  addition  of  chemicals 
or  heat.  Primary  and  secondary  sludges  are  dis- 
posed in  the  ADI-BVF  where  they  are  anaerobi- 
cally  decomposed  to  enhance  biogas  production. 
After  two  years  of  operation,  no  sludge  has  been 
removed  from  the  facility.  Recovered  biogas  is 
used  in  the  factory  boilers  to  make  process  steam. 
Overall  removals  for  COD,  BOD,  SS  and  total  N 
were  98%,  99.5%,  98%,  and  80%,  respectively. 
The  entire  facility  was  economical  to  construct 
and  required  only  two  operators.  The  monetary 
value  of  the  biogas  recovered  exceeds  all  the  oper- 
ating costs  plus  labor  costs. 
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FILTRABLE  SOLIDS  AS  A  DESIGN  PARAME- 
TER FOR  WASTEWATER  TREATMENT 
PROCESSES, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

G.  Tchobanglous,  A.  D.  Levine,  and  J.  R.  Koltz. 
In:     Proceedings    of    the     6th     Symposium    on 
Wastewater   Treatment,    November    16-17,    1983. 
Montreal  (Quebec),  p  68-87,  6  fig,  5  tab,  7  ref. 

Descriptors:  'Particle  size,  'Filtration,  'Membrane 
filters,  'Wastewater  treatment,  'Suspended  solids, 
'Sedimentation,  'Wastewater  composition,  'Trick- 
ling filters,  Separation  techniques,  Membrane  proc- 
esses, Biochemical  oxygen  demand,  Primary 
wastewater  treatment,  Case  studies. 

Evidence  is  presented  to  suggest  that  the  use  of  the 
mass  distribution  of  filtrable  solids  is  an  appropri- 
ate and  practical  measure  to  provide  a  more  useful 
characterization  of  wastewater  than  suspended 
solids  (SS)  or  biochemical  oxygen  demand  (BOD) 
for  the  design  of  wastewater  treatment  processes. 
The  performance  of  biological  treatment  processes 
can  be  enhanced  through  the  removal  of  SS  larger 
than  1  micron  in  particle  size.  Particle  sizes  greater 
than  1  micron  could  be  removed  by  chemical 
additions  to  the  incoming  wastewater  or  by  me- 
chanical filtration  using  the  pulsed-bed  filter.  Tech- 
niques for  measuring  particle  sizes  in  water  and 
wastewater  include  electronic,  light  scattering,  mi- 
croscopic, flow  fractionation,  sedimentation  or  fil- 
tration methods.  The  mass  distribution  of  filterable 
solids  was  determined  using  Nucleopore  polycar- 
bonate membrane  filters,  and  scanning  electron 
microscopy  of  samples  collected  from  the  various 
size  filters.  Samples  from  four  surface  waters  and 
five  wastewater  treatment  plants  were  examined 
for  solids  characteristics.  The  distribution  of  filter- 
able solids  in  lake  and  river  water  varies  with  the 
time  of  year  and  that  of  wastewater  varies  with  the 
time  of  day.  A  case  study  was  performed  of  the 
treatment  of  a  filtered  primary  effluent  subjected 
to  a  pulsed-bed  filter  and  a  tower  trickling  filter. 
Results  suggest  that  a  high  quality  effluent  can  be 
achieved  by  chemical  treatment  if  larger  particles 
are  removed  early  in  the  treatment  process. 
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WATERLOO  CLARIFIER:  PRINCIPLES  AND 
PRACTICE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemical  En- 
gineering. 

R.  R.  Hudgins,  and  P.  L.  Silveston. 
In:     Proceedings     of    the     6th     Symposium     on 
Wastewater   Treatment,    November    16-17,    1983, 
Montreal  (Quebec),  p  113-122,  8  fig,  12  ref. 
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Group  5D — Waste  Treatment  Processes 


Descriptors:  'Wastewater  treatment,  *Clarifiers, 
•Clarification,  'Suspended  solids,  'Internal  waves, 
♦Separation  techniques,  *Primary  wastewater 
treatment,  *Baffles,  Waves,  Wave  action,  Wave 
height,  Secondary  wastewater  treatment. 

Research  has  suggested  that  density  fluctuations  or 
internal  waves  in  clarifiers  are  responsible  for  re- 
moval efficiencies  well  below  those  theoretically 
possible  and  that  these  naturally  initiated  fluctua- 
tions can  be  controlled  by  baffles  designed  to  func- 
tion as  wave  traps.  Experiments  conducted  in  4-ft 
and  8-ft  diameter  model  circular  clarifiers  show 
that  baffles  reduce  low  frequency  wave  amplitudes 
and  substantially  improve  the  solids  removal.  Re- 
search at  the  Waterloo  University  have  concentrat- 
ed on  flushing  internal  waves  out  of  the  clarifier. 
In  the  Waterloo  Clarifier,  the  vertical  walls  are 
replaced  by  sloping  ones.  For  the  circular  clarifier, 
the  walls  take  the  form  of  a  truncated,  inverted 
cone.  For  the  square  clarifier,  the  walls  become  a 
truncated,  inverted  pyramid  while  for  the  rectan- 
gular clarifier,  only  the  wall  at  the  outlet  is  sloped. 
Performance  tests  indicate  that  the  Waterloo  clari- 
fier is  capable  of  suspended  solids  reductions  both 
in  primary  and  secondary  clarification  exceeding 
conventional  clarifiers  of  the  same  surface  area. 
Although  cost  savings  should  be  appreciable  with 
the  new  design,  it  must  be  tested  in  full-scale 
operation. 
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IMPLEMENTATION  OF  SEQUENCING 
BATCH  REACTORS  FOR  MUNICIPAL 
WASTEWATER  TREATMENT, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Wastewater  Research  Div. 
E.  F.  Barth. 

In:  Proceedings  of  the  6th  Symposium  on 
Wastewater  Treatment,  November  16-17,  1983, 
Montreal  (Quebec),  p  123-143,  7  fig,  4  tab,  17  ref. 

Descriptors:  'Wastewater  treatment,  'Municipal 
wastewater,  'Phosphorus  removal,  'Industrial 
wastes,  'Separation  techniques,  'Sequencing  batch 
reactors,  Nitrification,  Denitrification,  Dairy  in- 
dustry, Pilot  plants,  Cost  analysis,  Comparison 
studies. 

Sequencing  batch  reactor  (SBR)  technology  is 
being  implemented  at  various  municipal  sites  both 
in  the  U.S.  and  abroad.  Total  life-cycle  cost  sav- 
ings, ease  of  operation  and  reliability  favor  this 
technology  at  facilities  sized  up  to  19,000  cu  m/ 
day.  SBR  allows  control  to  be  exerted  over  sub- 
strate tension  in  the  reactor.  SBR  also  requires  no 
recycle  pumping  and  liquid  solids  separation 
occurs  under  near  ideal  quiescent  conditions.  A 
three  tank  SBR  system  is  considered  near  optimum 
for  flows  above  3,785  cu  m/day.  For  such  a 
system,  automated  valving  and  a  process  controller 
which  eliminates  major  labor  times  is  recommend- 
ed for  small  facilities.  Current  research  investiga- 
tions on  SBR's  concern  controlling  sludge  settle- 
ability,  nitrification-denitrification,  and  biological 
phosphorus  removal.  SBR  technology  is  being  ap- 
plied to  the  treatment  of  dairy  wastes  at  the 
Springfield  Creamery  in  Oregon,  the  treatment  of 
a  combination  of  landfill  leachate  and  chemical 
manufacturing  wastes  in  Niagara,  New  York  and 
the  upgrading  of  the  Culver,  Indiana  continuous 
flow  activated  sludge  facility.  SBR  studies  on  two 
wastewaters  have  not  as  yet  revealed  the  control- 
ling parameters  to  insure  consistent,  highly  reliable 
biological  phosphorus  removal. 
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APPLICATION  OF  BIOLOGICAL  BATCH  RE- 
ACTOR TECHNOLOGY  IN  WASTEWATER 
TREATMENT, 

Schmidtke    (Norbert    W.)    and    Associates    Ltd., 

Kitchener  (Ontario). 

N.  W.  Schmidtke,  and  B.  H.  Topnik. 

In:     Proceedings    of    the     6th     Symposium    on 

Wastewater   Treatment,    November    16-17,    1983, 

Montreal  (Quebec),  p  144-158,  14  fig,  1  tab,  12  ref. 

Descriptors:  'Batch  reactors,  'Wastewater  treat- 
ment, 'Suspended  solids,  'Performance  evaluation, 
•Biochemical  oxygen  demand,  'Biological 
wastewater  treatment,  'Domestic  wastes,  'Munici- 


pal wastewater,  Phosphorus  removal,  Canada, 
Aeration,  Industrial  wastes,  Seasonal  variation,  Ni- 
trogen, Cost  analysis. 

Until  recently,  biological  batch  reactors  had  been 
relegated  to  the  laboratory  for  process  design  data 
generation.  Batch  reactors  are  now  being  used  at 
full  scale  in  a  variety  of  operational  modes,  espe- 
cially in  the  treatment  of  domestic  wastewaters.  A 
batch  reactor  in  Canada  was  involved  in  the  retro- 
fitting of  a  9  cu  m/day  extended  aeration  plant 
designed  to  handle  the  flow  from  5  residences  at 
the  Glenlea  Agricultural  Station  just  outside  the 
city  of  Winnipeg.  Long  term  performance  of  the 
batch  reactor  produced  a  superior  quality  effluent 
as  defined  by  BOD(5)  =  5  mg/L,  SS  =  5.5  mg/L 
and  NH3-N  =  2.5  mg/L.  Reductions  in  total  phos- 
phorus without  use  of  chemical  precipitants  ex- 
ceeded 50%.  These  observations  confirm  that  the 
proper  application  of  biological  batch  reactor  sys- 
tems is  simple,  inexpensive,  requires  a  minimum  of 
operator  skill  and  attention,  yet  produces  an  efflu- 
ent with  characteristics  normally  associated  with 
more  complex  biological  treatment  systems.  Batch 
reactors  would  prove  an  attractive  treatment 
option  in  situations  where  seasonal,  and/or  high 
strength  wastes  from  municipalities,  resorts  and 
industry  require  a  quick,  reliable,  and  cost-effective 
solution. 
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ALKALINITY  FEED  FORWARD  CONTROL  OF 
ALUM  ADDITION  IN  WASTEWATER  TREAT- 
MENT, 

Norsk  Inst,  for  Vannforskning,  Oslo. 
T.  Damhaug,  and  B.  Paulsrud. 
In:     Proceedings    of    the     6th     Symposium    on 
Wastewater   Treatment,   November    16-17,    1983, 
Montreal  (Quebec),  p  159-165,  6  fig,  5  ref. 

Descriptors:  'Phosphorus  removal,  'Automation, 
'Control  systems,  'Wastewater  treatment,  'Alum, 
•Alkalinity,  'Conductivity,  'Chemical  precipita- 
tion, Chemical  treatment,  Monitoring,  Phosphorus, 
Hydrogen  ion  concentration. 

An  alternative  concept  of  alum  addition  based  on 
feedforward  control  is  proposed  for  wastewater 
treatment  systems  that  practice  phosphorus  remov- 
al to  control  eutrophication  of  surface  waters.  The 
control  method  requires  an  alkalinity  measuring 
device  which  is  recorded  indirectly  from  the  con- 
ductivity parameter.  Such  feedforward  control  de- 
vices were  adopted  by  a  Norwegian  primary- 
chemical  treatment  plant  that  had  been  experienc- 
ing problems  with  alum  dosing.  A  follow-up  study 
showed  that  effluent  pH  was  kept  nearly  constant 
(6.4-6.6)  over  the  flow  range  even  though  alum 
dosage  varied  between  60  and  300  g/cu  m,  indicat- 
ing the  efficiency  of  the  control  system.  An  overall 
increase  of  total  phosphorus  removal  efficiency 
from  96  to  99%  was  also  recorded.  By  changing  to 
automatic  feedforward  control,  the  average  alum 
consumption  was  reduced  from  270  to  190  g/cu  m. 
The  need  for  manual  corrections  is  reported  to  be 
negligible. 
W86-03666 


COMPUTATION  OF  FRACTIONAL  REMOVAL 
OF   DISCRETE   AND   FLOCCULANT   PARTI- 
CLES IN  SETTLING  BASINS, 
Windsor  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

S.  K.  Agrawal,  and  J.  K.  Bewtra. 
In:     Proceedings    of    the    6th     Symposium    on 
Wastewater   Treatment,    November    16-17,    1983, 
Montreal  (Quebec),  p  182-189,  4  fig,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Floccula- 
tion,  'Particle  size,  'Suspended  solids,  'Settling 
velocity,  'Mathematical  studies,  'Theoretical  anal- 
ysis, 'Mathematical  models,  Solid  wastes,  Sedi- 
mentation, Settling  basins,  Chemical  coagulation, 
Settling  tanks,  Particulate  matter. 

In  the  conventional  method  of  calculating  the  frac- 
tional removal  of  flocculant  particles,  it  is  assumed 
that  the  average  settling  velocity  for  different  par- 
ticle sizes  in  the  lower  depths  in  settling  basins  is 
the  same  as  in  the  upper  depths.  This  assumption  is 
not  quite  correct,  because  the  particles  continuous- 


ly flocculate  and/or  shear  during  the  entire  settling 
depth,  and  hence  the  average  settling  velocity 
changes  both  with  depth  and  time.  In  the  modified 
method,  a  different  approach  for  calculating  the 
fractional  removal  of  particles  is  proposed  to  over- 
come the  deficiency  in  the  conventional  method. 
Instead  of  considering  a  vertical  constant  time  line, 
a  more  reasonable  horizontal  constant  depth  line 
for  that  particular  time  is  used.  This  approach  is 
more  reasonable  because  the  settling  velocities  of 
different  flocculating  particles  are  all  averaged 
over  the  same  depth.  A  typical  example  has  been 
worked  out  to  illustrate  the  applications  of  both 
the  methods.  (Author) 
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COMPARISON  OF  STIRRED  SUSPENSION 
AND  FIXED  FILM  ANAEROBIC  DIGESTION 
SYSTEMS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemical  En- 
gineering. 

P.  W.  Girard,  J.  M.  Scharer,  and  M.  Moo- Young. 
In:     Proceedings    of    the     6th     Symposium     on 
Wastewater   Treatment,    November    16-17,    1983, 
Montreal  (Quebec),  p  230-260,  10  fig,  15  tab,  32 
ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Comparison  studies,  'Cellulose  acetate, 
'Biological  wastewater  treatment,  *Models, 
•Methane,  'Economic  feasibility,  Anaerobic  con- 
ditions, Biodegradation,  Model  studies,  Animal 
wastes,  Industrial  wastes,  Pulp  wastes. 

The  techno-economic  feasibility  of  two-stage  an- 
aerobic digestion  systems  for  the  treatment  of  cel- 
lulosic  wastes  was  investigated.  In  the  first  stage, 
the  enzymatic  hydrolysis  of  insoluble  substrates 
was  the  rate  limiting  step.  Optimum  cellulose  hy- 
drolysis and  conversion  to  volatile  acid  products 
was  observed  at  C:N  ratio  of  24:1.  Fixed  film  and 
stirred  tank  reactors  were  utilized  to  study  methan- 
ogenesis.  The  kinetics  of  volatile  fatty  acid  utiliza- 
tion was  proven  to  be  rate  limiting.  Acetate  utiliza- 
tion by  methanogens  followed  a  Monod-type  ki- 
netic model;  the  maximum  specific  growth  rate 
and  the  half  saturation  constant  were  found  to  be 
0.17/day  and  .00846  M  acetate,  respectively.  Pro- 
pionate utilization,  however,  was  strongly  inhibit- 
ed by  acetate.  The  inhibition  resembled  classical 
competitive  inhibition  patterns,  the  inhibition  con- 
stant being  2.97  times  10  to  the  minus  7th  power 
M.  The  models  derived  for  volatile  acid  substrates 
were  applicable  for  acid  mixtures  in  both  stirred 
tank  and  downflow  fixed  film  reactors.  The  eco- 
nomic feasibility  of  the  anaerobic  digestion  systems 
has  been  performed  concurrently  with  the  experi- 
mental program.  In  the  analysis,  capital  equipment 
costs  were  based  on  quotations  from  manufactur- 
ers. Scale-up  was  based  on  procedures  generally 
used  by  the  food  and  fermentation  industry.  Proc- 
ess economics  favored  fixed  film  biological  reac- 
tors. A  particularly  attractive  scenario  was  the  co- 
digestion  of  paper  pulpmill  clarifier  sludges  with 
animal  wastes.  Using  a  C:N  ratio  of  24:1  in  the 
feed,  a  fuel  gas  containing  72%  methane  was  pre- 
dicted and  the  process  would  be  economically 
feasible  at  moderate  installation  sizes.  (Author) 
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USE  OF  AQUATIC  MACROPHYTES  FOR 
SLUDGE  TREATMENT, 

Foundation  Trust  Ltd.,  Salzburg  (Austria). 

G.  A.  Neurohr. 

In:     Proceedings    of    the    6th     Symposium    on 

Wastewater   Treatment,    November    16-17,    1983, 

Montreal  (Quebec),  p  262-279,  2  fig,  9  tab,  15  ref. 

Descriptors:  'Wastewater  treatment,  'Macro- 
phytes,  'Sludge  drying,  'Sludge  thickening, 
•Dewatering,  'Biodegradation,  'Digested  sludge, 
•Sludge  bed,  Biomass,  Metabolism,  Biotransforma- 
tion, Composting. 

Modified  sand-based  sludge  drying  beds  planted 
with  emergent  reeds  of  Phragmites  communis 
(reed  beds)  are  being  used  to  improve  the  dewater- 
ing capability  of  conventional  sludge  drying  beds 
without  the  use  of  chemicals  or  any  subsequent 
energy    intensive    handling    or    processing    tech- 
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niques.  Aerobic  stabilized  sludge  is  pumped  direct- 
ly from  the  aeration  basins  to  the  reed  beds  where 
it  undergoes  air  drying.  Sludge  is  kept  on  the  reed 
beds  until  secondary  roots  and  shoots  are  able  to 
assist  in  decomposing  the  sludge  residue  by  means 
of  bacterial  and  plant  metabolism  in  the  rhizos- 
phere  of  Phragmites  communis.  The  bed  turnover 
time  is  at  least  5  yr.  The  oldest  field  scale  plant  at 
the  Ustersbach  plant  in  Germany  employs  300  sq 
m  of  reed  beds  and  has  been  operating  intermittent- 
ly for  8  yr  without  removing  the  humus  build-up. 
In  Southern  Germany  about  20  dryings  of  8-12  cm 
of  wet  digested  sludge  are  feasible  per  year  on 
open  beds.  If  the  site  is  protected  from  rain  by 
enclosures,  the  number  of  dryings  could  be  in- 
creased by  30-70%.  The  advantages  of  reed  beds 
over  conventional  facilities  lie  in  the  long  bed 
turnover  time  and  in  the  byproducts  (biomass  and 
low  grade  compost)  produced. 
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FUNCTIONAL  DESIGN  OF  ACTIVATED 
SLUDGE  PROCESSES, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

A.  F.  Gaudy,  and  A.  F.  Rozich. 
In:     Proceedings    of    the    6th    Symposium    on 
Wastewater   Treatment,    November    16-17,    1983, 
Montreal  (Quebec),  p  280-297,  7  fig,  1  tab,  10  ref,  3 
append. 

Descriptors:  *Model  studies,  'Mathematical 
models,  'Design  criteria,  'Activated  sludge  proc- 
ess, 'Mathematical  equations,  'Waste  characteris- 
tics, 'Organic  matter,  'Effluents,  Activated  sludge, 
Models,  Computer  models,  Computer  programs, 
Organic  compounds. 

A  design  and  operational  model  for  normal  wastes 
and  for  waste  containing  toxic  organic  substrates  is 
described.  The  model  is  used  to  predict  effluent 
quality  and  sludge  production  which  are  governed 
by  waste  strength,  biokinetic  constants,  and  three 
selectable  engineering  control  parameters.  The 
interrelationship  of  all  of  these  factors  determines 
plant  efficiency.  The  Monod  relationship  describes 
the  relationship  between  soluble  organic  pollutants 
remaining  after  treatment  and  the  specific  growth 
rate  of  the  biomass  on  noninhibitory  substrates 
while  the  Haldane  equation  describes  this  same 
relationship  for  the  growth  of  heterogeneous  mi- 
crobial populations  on  inhibitory  or  toxic  sub- 
strates. The  engineering  model  is  most  adaptable  as 
a  subroutine  for  economic  or  costing  models  be- 
cause the  parameters  are  easily  manipulated  to 
optimize  design  and  operation  costs  for  a  given 
degree  of  treatment.  It  is  easily  manipulated  by 
plant  personnel  to  guide  operation  of  the  system.  A 
computational  example  of  the  use  of  the  model  is 
given  along  with  a  sample  computer  program  in 
BASIC  to  facilitate  computations  on  the  hand-held 
microcomputer. 
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POLLUTION  CONTROL:  THE  HIDDEN 
PROFIT  CENTRE, 

Rupke  and  Associates  Ltd.,  Bradford  (Ontario) 
J.  W.  Rupke. 

In:  Proceedings  of  the  6th  Symposium  on 
Wastewater  Treatment,  November  16-17,  1983 
Montreal  (Quebec),  p  298-301,  1  tab. 

Descriptors:  'Food-processing  wastes,  'Case  stud- 
ies, 'Wastewater  treatment,  'Cost  analysis,  'Acti- 
vated sludge,  'Sludge  utilization,  'Sludge  thicken- 
ing, 'Phosphorus  removal,  Water  pollution 
sources,  Industrial  wastes,  Food  processing  indus- 
try, Industrial  plants,  Sludge  disposal,  Aeration 
lagoons,  Sludge  bed,  Sludge  drying,  Water  pollu- 
tion control. 

In  many  cases,  the  close  scrutiny  of  pollution 
sources  can  identify  raw  and  final  product  losses  of 
such  a  magnitude  that  the  savings  obtained  in  the 
production  facility  more  than  offset  the  costs  of 
pollution  control.  To  illustrate  this  point  a  case 
history  of  a  food  processor  operating  a  200  cu  m/ 
day  activated  sludge  system  followed  by  an  aer- 
ated lagoon  and  two  stabilization  ponds  is  exam- 
ined. The  regulatory  agency  was  concerned  about 
Odors  from  the  industry's  aerated   lagoon   being 


used  for  waste  activated  sludge  stabilization  and 
storage.  In  the  first  year,  minor  piping  and  oper- 
ational changes  allowed  more  sludge  solids  to  be 
generated  from  the  thickener,  resulting  in  a  more 
acceptable  cattle  feed  product.  The  aeration 
system  was  found  to  be  of  sufficient  capacity  that 
only  one  aeration  tank  was  needed  during  periods 
of  lower  production.  The  food  processing  industry 
has  also  been  able  to  treat  the  waste  stream  of  an 
adjacent  company  at  a  profit.  Phosphorus  dis- 
charge was  reduced  by  careful  monitoring  of  a 
phosphate  spray  step  and  capture  of  the  overspray. 
The  use  of  professional  operators  helped  to  maxi- 
mize the  use  of  existing  equipment  and  delay  or 
remove  the  need  for  further  capital  expenditures. 
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SLIME  GROWTH  ON  FINE  BUBBLE  DIFFUS- 
ERS, 

Gore  and  Storrie  Ltd.,  Toronto  (Ontario). 

G.  Addison. 

In:     Proceedings    of    the     6th     Symposium    on 

Wastewater   Treatment,    November    16-17,    1983, 

Montreal  (Quebec),  p  302-322,   14  tab,  9  photos. 

Descriptors:  'Bubbles,  'Aerators,  'Slime,  'Hy- 
draulic equipment,  'Biochemical  oxygen  demand, 
'Fouling,  'Wastewater  treatment,  'Performance 
evaluation,  Water  pollution  control,  Aeration,  Hy- 
draulic machinery,  Biological  oxygen  demand, 
Dissolved  oxygen,  Pilot  plants,  Aeration  lagoons, 
Model  studies. 

Pilot  studies  were  conducted  at  the  Lakeview 
Water  Pollution  Control  Plant  (WPCP)  in  Ontario 
to  determine  whether  fine  bubble  diffusers  would 
slime  when  used  to  treat  sewage.  As  a  result  of  the 
testing  at  Lakeview  it  was  concluded  that  sliming 
can  be  expected  on  fine  bubble  diffusers  when  they 
are  installed  at  the  inlet  zone  of  the  plug  flow 
aeration  tank.  Sliming  is  not  expected  at  the  end  of 
a  plug  flow  aeration  tank  as  long  as  soluble  BOD5 
remains  below  approximately  15  mg/L.  Sliming 
can  be  expected  to  about  the  halfway  point  of  an 
aeration  tank  at  the  Lakeview  WPCP.  Headloss 
increases  that  occur  appear  to  be  from  air  side 
fouling  or  inorganic  compound  build-up  rather 
than  slime  growth.  Formic  acid  cleaning  lessens 
but  does  not  eliminate  sliming  of  diffusers.  It  is 
recommended  that  the  limits  of  soluble  BOD  under 
which  diffusers  can  be  operated  without  problems 
be  identified  and  that  satisfactory  operation  of 
bubble  diffusers  on  a  pilot  scale  be  demonstrated  to 
confirm  that  factors  other  than  soluble  BOD  con- 
centrations have  no  significant  effects  with  respect 
to  sliming. 
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AQUACULTURE  IN  DREDGED  MATERIAL 
CONTAINMENT  AREAS:  PROCEEDINGS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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PROCEDURES  AND  PRACTICES  IN  ACTI- 
VATED SLUDGE  PROCESS  CONTROL. 

Activated  Sludge  Process  Control  Series,  Butter- 
worth,  Boston.  1983.  Edited  by  Robert  M.  Arthur 
226  p. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Process  control,  'Design  criteria, 
'Computers,  Biological  wastewater  treatment, 
Sludge,  Training. 

Several  aspects  of  process  control  in  activated 
sludge  systems  were  discussed  in  a  conference  by 
invited  speakers.  Correlation  of  process  control 
with  effluent  BOD  and  suspended  solids  is  possible 
if  growth  of  floc-forming  bacteria  is  maintained. 
Only  three  basic  processes  can  be  controlled. 
These  are  aeration,  return  sludge  rate,  and  sludge 
wasting.  The  use  of  analytical  data  in  process 
control  is  explained  with  sample  reporting  forms. 
Two  papers  concern  computerization  of  process 
control.  On-line  oxygen  uptake  rate  determined  by 
respirometers  allows  rapid  implementation  of  proc- 
ess changes.  Activated  sludge  plants  can  be  de- 
signed for  ease  of  operation;  practical  suggestions, 


emphasizing  flexibility,  are  presented.  Employee 
training  is  an  important  part  of  process  startup 
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CORRELATION  OF  PROCESS  CONTROL 
STRATEGUES  WITH  EFFLUENT  BOD  AND 
SUSPENDED  SOLIDS, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

D.  E.  Schroeder. 

In:  Procedures  and  Practices  in  Activated  Sludge 
Process  Control,  Butterworth,  Boston.  1983.  p  1- 
23,  6  fig,  4  tab,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Process  control,  Biological 
wastewater  treatment,  Design  criteria,  Sludge,  Or- 
ganic loading,  Equalizing,  Dissolved  oxygen,  Oxy- 
genation, Chemical  coagulation,  Flocculation,  Baf- 
fles, Suspended  solids,  Model  studies,  Statistical 
analysis. 

The  steady  state  is  an  unachievable  goal  in  biologi- 
cal wastewater  treatment,  which  should  be  viewed 
as  an  inherently  unstable  process.  Three  factors  are 
responsible  for  this-variation  in  input,  sequencing 
in  microbial  population  dominance,  and  sensitivity 
to  temperature.  The  objectives  of  process  control 
in  the  activated  sludge  process  are  (1)  damping  out 
of  input  variations,  (2)  minimization  of  effluent 
variation,  and  (3)  prevention  and  recovery  from 
process  upsets.  The  following  control  strategies  are 
in  common  use  in  activated  sludge  plants  (with  the 
exception  of  trickling  filters):  sludge  age/wasting, 
loading  rate,  flow  equalization,  change  in  process 
configuration,  recycle,  dissolved  oxygen,  and 
chemical  addition.  Although  mathematical  models 
can  be  used  to  determine  design  values  for  oxygen 
uptake  rates,  sludge  production,  and  filtered  efflu- 
ent BOD,  they  are  not  helpful  in  estimating  actual 
effluent  quality  because  that  value  is  dominated  by 
suspended  solids.  Two  preventive  and  long-term 
strategies  are  available  for  controlling  effluent 
BOD  and  suspended  solids:  matching  process  con- 
figuration with  wastewater  characteristics  and  use 
of  statistical  tools  for  determination  of  inherent 
problems.  Factors  to  be  considered  in  process  con- 
trol are  pinpoint  floe,  dispersed  growth,  filamen- 
tous bulking,  and  hydraulic  instabilities.  The  best 
control  operates  in  the  conventional  solids  reten- 
tion time  range  and  incorporates  a  non-carbon- 
limited  region  into  the  system.  Baffling  can  accom- 
plish this. 
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PROCESS  CONTROL  STRATEGIES, 

Arthur  Technology,  Inc.,  Fond  du  Lac,  WI. 

R.  M.  Arthur. 

In:  Procedures  and  Practices  in  Activated  Sludge 

Process  Control,  Butterworth,  Boston.  1983.  p  25- 

45,  10  fig,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Process  control,  Biological 
wastewater  treatment,  Sludge,  Aeration. 

In  a  conventional  activated  sludge  plant  only  three 
variables  can  be  controlled:  rate  of  aeration,  rate  of 
return  sludge,  and  rate  of  wasting.  The  best  way  to 
vary  aeration  is  to  use  several  blowers  of  different 
sizes  so  that  the  optimum  combination  may  be  used 
at  given  conditions.  Close  control  may  be  achieved 
by  (1)  a  feedback  system  in  which  dissolved 
oxygen  changes  are  used  to  indicate  changes  in 
oxygen  requirements  or  (2)  use  of  respiration  rates 
to  indicate  the  actual  oxygen  demand.  Although 
the  rate  of  sludge  return  should  be  controlled,  it  is 
difficult.  However,  respiration  rates  can  be  used  to 
indicate  the  food:  microorganism  ratio.  Return 
pumps  can  also  be  set  to  work  at  a  given  sludge 
blanket  level  height.  To  prevent  anoxic  conditions 
the  detention  time  of  the  sludge  can  be  matched 
with  the  time  it  takes  for  the  dissolved  oxygen  to 
equal  zero  or  to  monitor  the  oxidation  reduction 
potential.  Sludge  wasting  can  be  controlled  by 
determining  the  ratio  of  endogenous  rate  of  respi- 
ration of  the  sludge  to  the  concentration  of  mixed 
liquor  volatile  suspended  solids.  In  some  plants 
raw  wastewater  storage  or  microorganism  storage 
can  be  effectively  used  in  process  control. 
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UNDERSTANDING  THE  APPLICATION  OF 
ANALYTICAL  DATA  TO  PROCESS  CONTROL, 

Operating  Consultant  Services,  Cincinnati,  OH. 
T.  J.  Lutcher,  and  G.  E.  Ettel. 
In:  Procedures  and  Practices  in  Activated  Sludge 
Process  Control,  Butterworth,  Boston.  1983.  p  53- 
64,  3  fig,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Process  control,  Biological 
wastewater  treatment,  Performance  evaluation, 
Monitoring,  Chemical  analysis,  Microorganisms. 

Analytical  data  can  be  used  in  activated  sludge 
process  control.  Typical  tests  providing  perform- 
ance data  are  temperature,  pH,  dissolved  oxygen, 
mixed  liquor  suspended  solids,  mixed  liquor  vola- 
tile suspended  solids,  solids  settling  rate,  alkalinity, 
nutrients,  oxygen  uptake  rate,  and  viability  of 
microorganisms.  Before  choosing  tests  for  a  moni- 
toring program  several  factors  must  be  considered: 
limitations  of  the  procedure,  similarity  between 
test  conditions  and  process  conditions,  test  interfer- 
ences, sample  degradation,  meaning  of  the  end 
result,  and  type  of  sample  (grab,  composite,  on- 
line). Sample  forms  for  recording  test  results  are 
illustrated.  If  test  results  indicate  that  a  process 
parameter  is  out  of  control,  the  required  adjust- 
ment must  be  communicated  accurately  to  others 
involved.  The  necessary  process  change  is  then 
implemented,  allowing  sufficient  time  for  the  bio- 
logical processes  to  respond. 
W86-03730 


COMPUTERIZATION:  CAN  IT  WORK  FOR 
YOU, 

Thorn    Creek    Basin    Sanitary    District,    Chicago 

Heights,  IL. 

R.  A.  Davis. 

In:  Procedures  and  Practices  in  Activated  Sludge 

Process  Control,  Butterworth,  Boston.  1983.  p  77- 

85. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Process  control,  'Computers,  Bio- 
logical wastewater  treatment,  Performance  evalua- 
tion, Monitoring,  Thorn  Creek  Basin,  Automation, 
Data  processing. 

Computerization  is  useful  in  wastewater  treatment 
plant  process  control.  Cost  savings  result  from 
increased  efficiency  in  using  equipment  and  per- 
sonnel. Reports  are  available  within  minutes  in- 
stead of  days,  improving  the  quality  and  consisten- 
cy of  effluent  quality.  However,  all  personnel 
should  understand  how  to  perform  all  procedures 
and  calculations  manually  in  case  of  system  failure. 
Programming  should  allow  flexibility  to  account 
for  changes  in  technology  and  requirements.  Expe- 
rience in  computer  installation  and  operation  in  the 
Thorn  Creek  Basin  Sanitary  District  (Chicago,  Illi- 
nois) advanced  wastewater  treatment  plant  are  re- 
lated. Here  direct  control  has  been  used  successful- 
ly for  flow  equalization,  pump  related.  Here  direct 
control  has  been  used  successfully  for  flow  equali- 
zation, pump  operation,  and  blower  control.  In 
addition,  flow  control,  digester  performance,  and 
utility  consumption  efficiency  have  been  im- 
proved. Computerization  has  not  yet  proved  usable 
in  chlorination  control  and  raw  sludge  pumping. 
Maintenance  of  the  computer  system  is  protected 
from  the  ever-present  high  moisture  and  hydrogen 
sulfide,  which  can  attack  electronic  circuitry. 
Power  fluctuations  have  wiped  out  the  entire  disk 
and  have  caused  all  processes  to  switch  to  manual 
control.  This  problem  has  been  partially  alleviated 
by  installation  of  an  uninterruptible  power  supply. 
Sensors,  the  weakest  link  in  the  control  loop,  must 
be  constructed  to  work  reliably  and  must  be  main- 
tained and  calibrated  regularly. 
W86-03731 


COMPUTER   AS   A  TOOL  FOR   ACTIVATED 
SLUDGE, 

EMA,  Inc.,  St.  Paul,  MN. 

R.  G.  Skrentner. 

In:  Procedures  and  Practices  in  Activated  Sludge 

Process  Control,  Butterworth,  Boston.  1983.  p  87- 


111,  12  fig,  11  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Process  control,  'Computers,  Bio- 
logical wastewater  treatment,  Performance  evalua- 
tion, Monitoring,  Flow  control,  Flow  measure- 
ment, Automation,  Data  processing,  Sludge,  Aer- 
ation, Dissolved  oxygen,  Oxygenation. 

Computers  can  provide  not  only  basic  control,  but 
optimized  control,  in  an  activated  sludge  plant. 
Converting  from  basic  to  optimized  control  in- 
volves developing  a  way  of  measuring  the  charac- 
teristics of  the  process,  improving  efficiency  and 
stability  with  less  operator  involvement,  and  for- 
mulating predictive  models  to  correct  possible 
problems.  Detailed  information  is  provided  to 
computerize  flow  measurement/control,  sludge 
handling/distribution,  and  dissolved  oxygen  or  air 
systems.  Practical  suggestions  include  borrowing 
or  leasing  instruments  for  testing  and  evaluation 
and  becoming  knowledgeable  about  the  capabili- 
ties of  a  computer  control  system. 
W86-03732 


RELATING  BOD5  WITH  ON-LINE  OXYGEN 
UPTAKE  RATE  MEASUREMENTS  USING 
AUTOMATIC  RESPIROMETERS  IN  VIEW  OF 
PROCESS  MONITORING  AND  CONTROL, 

Sherbrooke  Univ.  (Quebec). 

N.  Therien,  and  F.  Ilhan. 

In:  Procedures  and  Practices  in  Activated  Sludge 

Process  Control,  Butterworth,  Boston.  1983.  p  113- 

129,  10  fig,  4  tab,  9  ref. 

Descriptors:  'Wastewater  analysis,  'Activated 
sludge  process,  'Process  control,  'Respirometers, 
'Biochemical  oxygen  demand,  Biological 
wastewater  treatment,  Monitoring,  Automation, 
Oxygen  uptake. 

Automatic  respirometers  were  used  to  relate  spe- 
cific oxygen  uptake  rate  to  the  BODS  of  domestic 
and  industrial  wastewater.  A  linear  relationship 
was  observed  when  biomass  is  not  limiting  the 
substrate  assimilation  process.  A  Michaelis-Menten 
formulation  fit  the  data  well  and  produced  reliable 
BOD5  estimates  even  when  biomass  influenced  the 
substrate  assimilation  process.  Typically  the  pre- 
dicted BOD5  value  of  influent  was  obtained  within 
30  min.  This  information  was  then  put  into  a 
system  which  controlled  the  activated  sludge  proc- 

W86-03733 


DESIGN  OF  ACTIVATED  SLUDGE  FACILI- 
TIES FOR  OPERATING  AND  MAINTAIN- 
ABILITY, 

Smokey  Stack,  Inc.,  Cedars,  PA. 

V.  T.  Stack. 

In:  Procedures  and  Practices  in  Activated  Sludge 

Process  Control,  Butterworth,  Boston.  1983.  p  131- 

152,  3  fig. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Process  control,  'Design  criteria, 
Flexibility,  Biological  wastewater  treatment,  Main- 
tenance, Equalizing,  Pretreatment  of  wastewater, 
Screens,  Clarification,  Aeration  basins,  Sludge, 
Chlorination,  Chemical  treatment,  Pipes,  Sam- 
pling, Measuring  instruments. 

The  operator  of  an  activated  sludge  plant  generally 
recognizes  the  need  for  process  flexibility  more 
than  the  other  parties  involved  in  plant  design: 
owner,  engineer,  and  regulatory  agencies.  Flexibil- 
ity generally  adds  25%-40%  to  capital  costs.  For 
adequate  flexibility  the  processes  should  be  de- 
signed for  the  proper  number  and  capacity  of 
parallel  units  and  for  several  modes  of  operation 
including  plug  flow,  complete-mix,  step  feed,  and 
contact  stabilization.  In  pretreatment,  operations 
and  maintenance  are  easier  with  equalization,  three 
parallel  grit  removal  units,  and  three  parallel  rag 
screening  units.  Primary  clarification,  which  is  an 
economical  BOD  removal  process,  should  have  at 
least  4  units.  Three  or  four  aeration  basins  provide 
adequate  flexibility  if  the  startup  load  to  the  proc- 
ess is  50%  or  less  of  capacity.  Installing  four  or 
more  secondary  clarifiers  will  prevent  suspended 
solids  overflow  if  one  unit  is  out  of  service.  The 


return  sludge  rate  should  be  at  least  100%.  Opti- 
mum chlorination  unit  performance  is  attained 
with  short  feed  lines  and  frequent  removal  of 
sludge  from  the  chlorination  basin.  The  effect  of 
side  streams  entering  the  main  process  can  be 
controlled  by  aerobic  stabilization  before  return  or 
by  sludge  thickening  before  digestion.  Piping,  stor- 
age space,  and  inlets  should  be  provided  for  chemi- 
cal addition  even  though  it  may  not  be  part  of  the 
original  process.  Piping  should  be  as  short  as  possi- 
ble, above  ground,  and  include  bypass  lines  and 
drain  systems.  Sampling  lines  should  be  provided 
as  well  as  adequate  monitoring  instrumentation.  In 
sludge  management,  liquid  and  solid  sludges 
should  be  kept  separate. 
W86-03734 


GOOD  PROCESS  CONTROL:  PLANNING  AND 
IMPLEMENTATION, 

Polysar  Ltd.,  Sarnia  (Ontario). 

R.  Fioroni,  and  W.  D.  Frais. 

In:  Procedures  and  Practices  in  Activated  Sludge 

Process  Control,  Butterworth,  Boston.  1983.  p  153- 

171,  4  fig,  1  tab. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Design  criteria,  'Operations, 
•Training,  Biological  wastewater  treatment,  Biox 
plant,  Measuring  instruments,  Polysar,  Ltd. 

When  the  Polysar  activated  sludge  plant  at  Sarnia, 
Ontario,  was  modified,  three  problems  were  con- 
sidered: proper  design,  instrumentation,  and  train- 
ing of  personnel.  Although  the  importance  of  proc- 
ess flexibility  and  controllability  was  recognized, 
the  process  operator  was  considered  the  key  factor 
in  a  successful  operation.  The  plant  was  designed 
to  handle  more  than  200%  of  the  average  daily 
hydraulic  flow  and  organic  loading.  Parallel  and 
series  configurations  were  designed  for  maximum 
flexibility.  Instrumentation  was  designed  to  pro- 
vide current  information  rapidly  as  well  as  histori- 
cal data.  Training  was  divided  into  pre-startup,  and 
post-startup  sections.  Some  personnel  were  onsite 
as  much  as  2  years  before  startup.  The  training 
courses  are  described  in  detail. 
W86-03735 


STARTUP  CRITIQUE  OF  SARTELL  3, 

Saint  Regis  Paper  Co.,  Sartell,  MN. 

D.  L.  Keller. 

In:  Procedures  and  Practices  in  Activated  Sludge 

Process  Control,  Butterworth,  Boston.  1983.  p  173- 

180,  2  fig,  1  tab. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  system,  'Process  control,  'Pulp  and  papei 
industry,  Biological  wastewater  treatment,  Desigr 
criteria,  St.  Regis  Paper  Company,  Sartell  plant, 
Training,  Dewatering,  Clarifiers. 

Practical  suggestions  are  offered  in  a  description  ol 
the  startup  of  the  fully  automated  waste  treatmenl 
plant  at  the  St.  Regis  Paper  Company  mill  al 
Sartell,  Minnesota.  A  successful  startup  begin! 
with  proper  design  and  construction.  Visits  to  simi 
lar  plants  during  design  can  provide  informatior 
which  may  be  incorporated  into  the  final  design 
Equipment  should  be  on  the  market  long  enough 
for  performance  data  to  be  available.  Problem! 
encountered  in  the  plant  startup  included  bem 
shafts  on  the  pumping  turbines,  tripping  of  th< 
clarifier  drive  (solved  by  increasing  the  clearana 
between  floor  and  rake  to  3  inches),  and  roll  fail 
ures  and  belt  mistracking  in  the  sludge  dewaterinj 
system. 
W86-03736 


SEPARATION  OF  BOUNDARY  LAYER  ANE 
FLOW  TURBULENCE  OF  CENTER-FEED  CIR 
CULAR  SEDIMENTATION  BASINS, 

Maryland-National    Capital    Park    and    Planninj 

Commission,  Upper  Marlboro. 

T-L.  Yin. 

In:  Proceedings  of  Stormwater  and  Water  Qualitj 

Management    Modeling    Users    Group    Meeting 

March  25-26,  1982,  Washington,  DC.  EPA-600/9 

82-015,  August  1982.  p  152-161,  8  ref. 
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Descriptors:  *Boundary  layers,  'Sedimentation 
basins,  'Turbulent  flow,  Center-feed  basins,  Sedi- 
mentation, Basins,  Circular  basins. 

This  research  analyzes  boundary  layer  flow  separa- 
tion in  center-feed  circular  basins  by  adopting 
some  classical  treatments  of  the  problem.  Analysis 
yielded  the  following  conclusions:  (1)  In  center- 
feed  circular  settling  basins,  the  boundary  layer 
flow  separation  does  occur  and  also  the  subsequent 
reverse  flow  and  vertical  eddies  at  bottom  of  the 
settling  basins,  due  to  the  continuous  increase  of 
pressure.  Location  of  flow  separation  is  analytical- 
ly obtained.  (2)  The  flow  separation,  reversed  flow 
and  eddies  which  cause  turbulence  of  flow  at  basin 
bottom  are  believed  to  be  the  fundamental  reason 
for  less  settling  efficiency  of  center-feed  settling 
basins  compared  with  rectangular  ones.  (3)  For 
practical  purposes,  it  needs  further  study  to  quanti- 
fy the  impact  of  boundary  layer  flow  separation  on 
the  turbulence  of  bottom  flow  and  on  the  settling 
efficiency.  (4)  The  reduction  of  settling  efficiency 
due  to  boundary  layer  flow  separation  in  center- 
feed  circular  basins  may  be  considered  not  as  im- 
portant as  some  other  factors  in  practical 
wastewater  treatment  operations  and  design.  How- 
ever, the  analysis  of  the  insight  of  the  phenomenon 
and  the  location  of  the  separation  point  of  bottom 
flow  might  lead  to  improvement  of  design  in  circu- 
lar settling  basins  or  other  related  hydraulic  struc- 
tures. 
W86-03830 


PUBLICATIONS  OF  THE  WATER  RESEARCH 
INSTITUTE,  58. 

National    Board    of   Waters,    Helsinki    (Finland). 
Water  Research  Inst. 
1985.  82  p. 

Descriptors:  'Filtration,  'Wastewater  treatment, 
•Domestic  wastes,  'Chemical  precipitation,  'Nu- 
trient removal,  Phosphorus  removal,  Nitrogen  re- 
moval, Denitrification,  Aeration,  Pilot  plants, 
Flocculation,  Separation  techniques,  Organic  com- 
pounds, Nitrification. 

Due  series  'Publications  of  the  Water  Research 
Institute'  contains  scientific  papers  and  processed 
lata  from  the  research  fields  of  the  Water  Re- 
search Institute,  National  Board  of  Waters,  Fin- 
land. The  series  is  a  sequel  to  the  publications 
Communications  of  the  Hydrological  Office'  and 
Soil  and  Hydrotechnical  Investigations.'  This  pub- 
lication contains  papers  on  the  topics  of  rapid 
iltration  as  a  supplementary  treatment  of  domestic 
iewage,  combined  nitrogen  and  phosphorus  re- 
noval  from  wastewaters,  and  post-precipitation  in 
wastewater  treatment.  In  the  first  report,  the  appli- 
cations of  rapid  filtration  to  sewage  treatment  in 
Central  and  Northern  Europe  are  briefly  exam- 
ned.  The  second  report  examines  efforts  to  find  a 
eliable  and  simple  method  for  the  simultaneous 
emoval  of  organic  compounds,  phosphorus  and 
litrogen  from  domestic  sewage  through  activated 
ludge  pilot-plant  experiments  on  nitrification,  post 
ind  predenitrification  and  intermittent  aeration 
vith  and  without  ferrous  sulfate  addition.  In  the 
hird  report,  the  effects  of  chemical  unit  floccula- 
ion  time  and  intensity  on  removal  efficiency  in 
lost-precipitation  plant  (precipitant  aluminum  sul- 
ate)  were  studied.  (Geiger-PTT) 
V86-03842 


IAPID  FILTRATION  AS  A  SUPPLEMENTARY 
HEATMENT  OF  DOMESTIC  SEWAGE, 

^.  Latvala. 

N:  Publications  of  the  Water  Research  Institute, 

8,  1985.  p  3-27,  21  fig,  8  tab,  30  ref,  1  append. 

>escriptors:  'Filtration,  'Sand  filters,  'Domestic 
wastes,  'Chemical  precipitation,  'Filter  rates, 
Wastewater  treatment,  Suspended  solids,  Biologi- 
al  oxygen  demand,  Phosphorus,  Filters,  Perform- 
nce  evaluations,  Filtered  wastewater,  Sulfates, 
Reparation  techniques. 

Tlis  study  briefly  examines  rapid  filtration  applica- 
ions  of  sewage  treatment  in  Central  and  Northern 
Europe.  Tests  were  made  of  the  ability  of  low 
pflow  filters  to  supplement  simultaneous  precipi- 
ition  with  ferrosulfate  at  two  low-load  plants.  No 


chemicals  were  used  in  the  filtration,  and  contact 
material  was  sand  of  finest  grain  size.  Fluidizing 
water  backwashing  of  the  filter  was  supplemented 
with  air.  The  ferrosulfate  dose  of  simultaneous 
precipitation  and  filter  rate  were  varied  in  the  tests. 
Results  for  suspended  solids,  biological  oxygen 
demand  and  total  phosphorus  were  examined  in 
detail.  At  one  of  the  plants  a  total  phosphorus  level 
below  0.2  milligrams/liter  was  obtained  using  100 
g/cu  m  of  ferrosulfate  to  simultaneous  precipita- 
tion. The  best  results  were  obtained  at  low  filter 
rates.  Biological  oxygen  demand  and  suspended 
solids  reductions  in  rapid  filtration  were  generally 
40-100%.  A  two-layer  or  upflow  filter  is  preferred 
over  a  single-layer  one  for  better  filter  efficiency 
and  multiple  storage  capacity.  (Geiger-PTT) 
W86-03843 


COMBINED  NITROGEN  AND  PHOSPHORUS 
REMOVAL  FROM  WASTEWATERS, 

M.  Valve. 

IN:  Publications  of  the  Water  Research  Institute, 

58,  1985.  p  28-54,  14  fig,  18  tab,  224  ref,  7  append. 

Descriptors:  'Activated  sludge  process,  'Nitrifica- 
tion, 'Denitrification,  'Nutrient  removal, 
'Wastewater  treatment,  Suspended  solids,  Biologi- 
cal oxygen  demand,  Phosphorus  removal,  Chemi- 
cal oxygen  demand,  Phosphorus,  Nitrogen  remov- 
al, Activated  suldge,  Pilot  plants,  Aeration,  Sepa- 
ration techniques,   Sulfates,   Organic  compounds. 

Activated  sludge  pilot-plant  experiments  on  nitrifi- 
cation, post  and  pre-dentrification  and  intermittent 
aeration  with  and  without  ferrous  sulfate  addition 
were  conducted  to  find  a  reliable  and  simple 
method  for  the  simultaneous  removal  of  organic 
compounds,  phosphorus,  and  nitrogen  from  do- 
mestic sewage.  Results  showed  that  nitrification 
was  inhibited  at  dosages  of  Fe(II)  exceeding  30  g/ 
cu  m.  Ferrous  sulfate  also  had  an  inhibitory  effect 
on  the  denitrification  process.  The  post-denitrifica- 
tion  process  gave  improper  results.  In  the  re-deni- 
trification  process,  the  nitrification  rate  was 
>80%,  total  nitrogen  reduction  70%,  and  effluent 
phosphorous  <1.5  milligram/liter.  Similar  results 
were  observed  for  the  intermittent  aeration  proc- 
ess. The  SVI  value,  suspended  solids,  biological 
oxygen  demand,  and  chemical  oxygen  demand 
were  basically  the  same  for  both  pilot  plant  units 
(Geiger-PTT) 
W86-03844 


POST-PRECIPITATION  IN  WASTEWATER 
TREATMENT, 

S.  Valimaa,  and  M.  Pietarila. 

IN:  Publications  of  the  Water  Research  Institute, 

58,  1985.  p  55-82,  28  fig,  16  tab,  20  ref. 

Descriptors:  'Activated  sludge  process,  'Sulfates, 
'Precipitation,  'Flocculation,  Biological 

wastewater  treatment,  Phosphorus,  Nitrification, 
Phosphorus  removal,  Chemical  oxygen  demand, 
Activated  sludge,  Wastewater  treatment,  Separa- 
tion techniques,  Hydrogen  ion  concentration,  Al- 
kalinity, Cost  analysis,  Chemical  treatment. 

The  effects  of  chemical  unit  flocculation  time  and 
intensity  on  removal  efficiency  in  post-precipita- 
tion plant  (precipitant  aluminum  sulfate)  were  stud- 
ied. Also,  the  effect  of  the  flow  rate,  precipitation 
dosage  and  nitrification  were  measured.  A  test  was 
performed  to  operate  the  post-precipitation  plant 
biological  unit  as  a  simultaneous-precipitation  one 
(ferrosulfate),  and  results  were  collected  from  post- 
precipitation  plants  operating  in  Finland.  The 
effect  of  flocculation  factors  on  removal  results  in 
the  parameter  regulation  range  studied  turned  out 
to  be  small.  Good  results  were  achieved  with  first 
stirrer  rotation  speed  20-28  revolutions/min  (G 
value  15-21/sec)  and  total  residence  time  10-30 
min.  Due  to  nitrification  in  biological  unit  and  the 
precipitant,  pH  of  wastewater  occasionally  alto- 
gether stopped.  Simultaneous  precipitation  enabled 
a  reduction  in  post-precipitation  plant  precitant 
costs.  (Author) 
W86-03845 


TERIAL    THROUGH    THE    BOTTOM    OF    A 
CONTAINMENT  AREA, 

Japan  Bottom  Sediment  Management  Association, 
Tokyo. 
T.  Yoshida. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances:  Proceedings  of  the  9th  US/ 
Japan  Experts  Meeting.  March  1985.  p  41-62,  12 
fig- 
Descriptors:  'Dredging,  'Dewatering,  Sludge 
drying,  Soil  mechanics,  Soil  water,  Settling  ponds. 

The  theoretical  considerations  of  a  pilot  study  uti- 
lizing short-term  dewatering  basins  for  dredged 
material,  performed  adjacent  to  a  dredging  site,  are 
presented.  The  study,  based  on  the  principle  of 
dewatering  dredged  material  by  gravity  drainage, 
was  conducted  at  Lake  Suwa,  Japan.  It  was  con- 
cluded that  in  the  management  of  dredged  material 
the  most  important  matter  is  to  dewater  the  materi- 
al as  quickly  as  possible.  Dewatering  dredged  ma- 
terial by  gravity  drainage  is  very  effective  in  low- 
ering the  water  content  within  a  short  time  period. 
The  drainage  behavior  of  dredged  material  from 
the  soil  mechanics  point  of  view  is  discussed.  (Hal- 
terman-PTT) 
W86-03870 


RAPID   DEWATERING   TEST   OF  DREDGED 
MATERIAL  IN  SITU, 

Japan  Bottom  Sediment  Management  Association, 

Tokyo. 

M.  Nakamura. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic   Substances:   Proceedings   of  the   9th   US/ 

Japan  Experts  Meeting.  March  1985.  p  63-73,  15 

fig,  4  tab. 

Descriptors:     'Dredging,     'Dewatering,     Sludge 
drying,  Soil  mechanics,  Soil  water,  Settline  ponds. 

The  most  popular  method  of  reducing  the  volume 
of  dredged  material  is  natural  evaporative  dewater- 
ing. This  method  necessitates  a  long  desiccation 
period  of  about  10  months  and  a  large  space. 
Conditions  like  these  are  difficult  to  overcome  in 
the  solution  of  water  pollution  problems,  especially 
in  lake  restoration.  To  implement  pollution  control 
projects  it  is  necessary  to  dewater  dredged  materi- 
al as  rapidly  as  possible  and  to  overcome  the 
unfavorable  conditions  mentioned  above.  A  rapid 
dewatering  test,  conducted  in  Lake  Suwa,  Japan,  is 
discussed.  The  efficiency  of  sun-dried  and  bottom 
drainage  ponds  was  compared.  The  bottom  drain- 
age ponds  produced  superior  results,  and  the  con- 
cept that  water  in  dredged  material  should  be 
drawn  out  by  gravity  was  verified  by  the  test. 
(Halterman-PTT) 
W86-03871 


THEORETICAL        CONSIDERATIONS        OF 
GRAVITY  DEWATERING  OF  DREDGED  MA- 


MECHANICAL  DEWATERING  OF  DREDGED 
SLURRIES, 

Rexnord,  Inc.,  Milwaukee,  WI. 

P.  R.  Erickson,  and  J.  Hurst. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic   Substances:   Proceedings   of  the   9th   US/ 

Japan  Experts  Meeting.  March  1985.  p  74-89,  12 

fig,  1  tab,  9  ref. 

Descriptors:  'Dredging,  'Dewatering,  'Sludge 
drying,  Spoil  banks,  Model  studies,  Pollution. 

A  2.5-m-wide  heavy  duty  belt  press  can  dewater 
high  density  sludge  at  a  rate  of  20  to  30  tons/hr 
(dry  basis).  The  unit  is  the  largest  factory  preas- 
sembled  module,  and  thus  is  transportable  from  site 
to  site.  It  can  be  mounted  on  a  concrete  slab,  truck- 
mounted,  or  mounted  on  a  barge  to  eliminate 
dredge-to-shore  pumping  and  piping  problems. 
Energy  required  for  dewatering  is  equal  or  less 
than  current  energy  levels  expedient  when  pump- 
ing from  dredge  to  shore.  It  is  anticipated  that  an 
83%  volume  reduction  would  occur  when  con- 
verting a  15%  solids  dredged  slurry  to  a  70% 
solids  cake.  Near  term,  belt  press  dewatering  may 
especially  fit  into  dredging  operations  where  con- 
finement is  necessary  or  where  chemical  contami- 
nation is  present  in  the  dredgings  and  total  solids 
capture  is  necessary.   Final  cake  may  be  placed 
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directly  into  berm  or  dike  construction,  or,  where 
chemical     contaminants     build     up     significantly, 
chemical  fixation  is  feasible.  (Author) 
W86-03872 

PROCEEDINGS  OF  THE  CONFERENCE  ON 
COMBINED  MUNICIPAL/INDUSTRIAL 

WASTEWATER  TREATMENT. 

Robert  S.  Kerr  Environmental  Research  Lab., 
Ada,  OK. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-142133, 
Price  codes:  A23  in  paper  copy,  A01  in  microfiche. 
University  of  Texas  at  Dallas,  March  25-27,  1980. 
EPA-600/9-8 1-021,  Robert  S.  Kerr  Environmental 
Research  Lab.,  Ada,  OK,  April  1981.  Edited  by 
Aharon  Netzer.  550  p. 

Descriptors:  "Wastewater  treatment,  'Industrial 
wastewater,  'Municipal  wastewater,  Pollutants, 
Toxicity,  Organic  compounds,  Sludge,  Heavy 
metals,  Water  treatment  facilities,  Land  disposal. 

Papers  discussing  a  wide  variety  of  topics  related 
to  combined  municipal/industrial  wastewater 
treatment  are  presented.  Specific  areas  of  focus 
include:  combined  biological  treatment,  treatment 
of  hazardous  industrial  compounds,  textile  wastes, 
wastewater  reuse,  land  application  of  sludge,  acti- 
vated carbon  use,  case  histories,  textile  wastes, 
treatment  of  priority  pollutants,  and  heavy  metal 
removal.  (Halterman-PTT) 
W86-03883 

INNOVATION  IN  WASTEWATER  TREAT- 
MENT, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
J.  G.  Moore. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-142158, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Texas.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  7-15. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
Industrial  wastewater,  Municipal  wastewater, 
Water  treatment  facilities,  Wastewater  purification, 
Sludge,  Chemical  sludge,  Sludge  disposal. 

Difficulties  encountered  in  attempting  to  advance 
technology  in  the  area  of  wastewater  treatment  are 
discussed,  with  specific  examples  provided  which 
focus  on  combined  industrial  and  municipal 
wastewater  treatment.  The  problems  with  the  con- 
cept of  industrial  cost  recovery,  the  pre-treatment 
requirement,  the  concept  of  pollutants  being  re- 
sources 'out  of  place',  and  the  problems  of  the 
disposal  of  the  final  residual,  are  outlined.  Various 
aspects  of  sludge  disposal  are  discussed,  with  the 
Detroit,  Michigan  municipal  treatment  facility  pre- 
sented as  a  case  study.  The  opportunities  for  inno- 
vative wastewater  treatment  are  predicted  to  be  in 
the  areas  of  pre-treatment  of  industrial  wastewater, 
and  in  the  production  processes.  (Halterman-PTT) 
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INDUSTRIAL  CATEGORICAL  PRETREAT- 
MENT  STANDARDS, 

Environmental   Protection   Agency,   Washington, 

DC. 

R.  M.  Southworth. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB83-142166, 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

IN:  Proceedings  of  the  Conference  on  Combined 

Municipal/Industrial       Wastewater       Treatment, 

March  25-27,  1980,  Dallas,  Texas.  Robert  S.  Kerr 

Environmental   Research   Lab.,   Ada,  OK,   April 

1981.  p  16-23,  2  tab. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
Waste  treatment,  Industrial  wastewater,  Municipal 
wastewater,  Wastewater  purification,  Legal  as- 
pects, Legislation,  Pretreatment  of  water. 

The  categorical  pretreatment  standards  currently 
being  developed  by  the  Effluent  Guidelines  Divi- 


sion of  the  Office  of  Water  Regulations  and  Stand- 
ards, are  outlined.  Included  are  discussions  of  the 
pretreatment  requirements  in  the  Clean  Water  Act 
of  1977,  EPA's  general  pretreatment  regulations, 
and  the  procedure  used  to  establish  categorical 
pretreatment  standards.  Significant  problems  (ad- 
dressed by  the  Clean  Water  Act  of  1977)  caused  by 
discharges  to  publicly  owned  treatment  works 
(POTW)  include  interference  with  POTW  oper- 
ations (fires,  corrosion,  explosions,  hazardous 
fumes,  system  upsets);  incompatibility,  such  as 
interfering  with  sludge  disposal;  and  the  passage  of 
discharges  through  POTW.  Categorical  pretreat- 
ment standards  are  based  on  the  degree  of  treat- 
ment that  can  be  obtained  by  different  technol- 
ogies, considering  the  economic  impact  of  those 
technologies.  The  philosophy  behind  establishing 
uniform  categorical  pretreatment  standards  is  that 
all  industries  in  a  category,  or  subcategory,  should 
have  to  treat  their  wastewater  to  the  same  degree 
of  treatment.  (Halerman-PTT) 
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COMPATIBILITY  ASSESSMENT  OF  MUNICI- 
PAL/INDUSTRIAL WASTEWATERS  FOR 
COMBINED  BIOLOGICAL  TREATMENT, 

A.  W.  Busch. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-142182, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Texas.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  31-44,  9  fig,  3  ref 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
Industrial  wastewater,  Municipal  wastewater, 
Water  treatment  facilities,  Biological  treatment, 
Sludge,  Wastewater  purification. 

There  are  numerous  chemical  and  hydraulic  as- 
pects of  biological  treatment  of  combined  munici- 
pal and  industrial  wastewaters.  Compatibility  is 
effected  by  qualitative  and  quantitative  characteris- 
tics of  the  wastes  involved.  Assessment  should 
include  reaction  rates,  phase  distribution  of  organ- 
ics,  concentration  effects,  hydrographs  and  relative 
volumes,  transport  time  effects  and  nature  of 
sludges  produced.  When  compatibility  assessment 
is  properly  done  during  process  design,  combined 
treatment  is  frequently  not  the  best  alternative. 
Because  of  legislation  and  regulations  developed 
since  1970,  combined  biological  treatment  is  less 
attractive  now  than  ever.  Separate  treatment  is 
increasingly  the  obvious  method  of  choice  where  a 
choice  can  be  made.  (Author) 
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BIOLOGICAL  INHIBITION  SCREENING  OF 
INDUSTRIAL  WASTEWATERS, 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 
R.  L.  Stover. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-142190, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
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Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  Inhibition,  Inhibitors,  Biological  in- 
hibitors, Bioassay,  Nitrification,  Microbiological 
studies. 


various  industrial  wastewaters  for  both  carbona- 
ceous removal  and  nitrification.  This  test  proce- 
dure can  be  employed  to  provide  valuable  screen- 
ing information  relative  to  biological  treatment,  as 
well  as  providing  monitoring  for  problem  assess- 
ment and  changes  in  the  daily  operations  of  treat- 
ment facilities.  (Halterman-PTT) 
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A  simple  and  inexpensive  microbiological  inhibi- 
tion screening  test  procedure  is  discussed.  The  test 
can  be  conducted  by  treatment  plant  personnel  at 
municipal  plants  receiving  industrial  wastewater 
discharges  to  provide  estimates  of  the  threshold 
inhibition  levels  to  both  the  carbonaceous  and  ni- 
trification reactions.  This  procedure  consists  of 
adding  different  dilutions  of  wastewater  to  a  series 
of  BOD  bottles  containing  the  appropriate  seed 
source  (carbonaceous  or  nitrifying)  and  monitoring 
the  respective  respiration  rates.  The  factors  affect- 
ing this  inhibition  screening  procedure  and  impor- 
tant experimental  design  considerations  are  pre- 
sented along  with  results  from  inhibition  testing  of 


TREATMENT  OF  MUNICIPAL 

WASTEWATERS  CONTAINING  BIOLOGICAL- 
LY HAZARDOUS  INDUSTRIAL  COMPOUNDS 
BY  CONVENTIONAL  ACTIVATED  SLUDGE 
AND  EXTENDED  AERATION, 
Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 
Engineering. 

D.  F.  Kincannon,  A.  F  Gaudy,  and  T.  S. 
Manickam. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-142208, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment 
March  25-27,  1980,  Dallas,  Texas.  Robert  S.  Ken 
Environmental  Research  Lab.,  Ada,  OK,  Apri 
1981.  p  60-78,  8  fig,  2  tab,  4  ref.  R-805242. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
♦Industrial  wastewater,  Sludge,  Activated  sludge 
Chemical  sludge,  Aeration. 

Internal  recycle  bench  scale  reactors  were  used  t< 
study  the  effects  of  phenol,  2-chlorophenol,  meth 
ylene  chloride,  and  4-chloro,3-methyl  phenol  oi 
activated  sludge  and  extended  aeration  processe 
treating  a  municipal  wastewater.  The  activate 
sludge  process  was  operated  at  a  mean  cell  resi 
dence  time  of  five  days.  The  only  solids  wasted  i 
the  extended  aeration  units  were  those  used  fc 
analyses  and  whatever  solids  were  in  the  effiuer 
from  the  final  clarifier.  The  results  of  this  stud 
showed  that  the  effluents  of  the  extended  aeratio 
pilot  plants  were  lower  in  soluble  COD  and  pai 
ticularly  in  suspended  solids  concentration  tha 
effluents  from  the  5-day  systems.  Increased  su: 
pended  solids  due  to  the  presence  of  priority  po 
lutants  led  to  operational  problems  in  maintaining 
steady  mean  cell  residence  time  except  in  the  ca! 
of  4-chloro,3-methyl  phenol.  Presence  of  j 
chloro,3-methyl  phenol  did  not  upset  the  stead 
mean  cell  residence  time.  There  was  no  evidenc 
for  massive  pass  through  of  any  of  the  compouni 
for  which  specific  analytical  determination  w 
made  even  at  the  high  dosage  level  of  50  mg/ 
(Author) 
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TREATMENT  OF  COMBINED  INDUSTRIE 
AND  DOMESTIC  WASTEWATER  FOR  REUS 
IN  SOUTH  AFRICA, 

National  Inst,  for  Water  Research,  Pretoria  (Sou 
Africa). 

J.  Van  Leeuwen,  L.  R.  J.  Van  Vuuren,  J.  F.  J.  Vi 
Rensburg,  and  A.  J.  R.  Du  Plessis. 
Available  from  the  National  Technical  Informati 
Service,  Springfield,  VA  22161  as  PB83-1422: 
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Environmental  Research  Lab.,  Ada,  OK,  Aj 
1981.  p  79-92,  6  fig,  24  ref. 

Descriptors:  'Water  reuse,  'Wastewater  reno' 
tion,  Wastewater  facilities,  Pulp  and  paper  ind 
try,  Bleach  plants,  Sludge,  Activated  sludge,  B 
filtration,  Biological  wastewater  treatme 
Wastewater  treatment. 


The  experience  gained  on  various  South  Afru 
water  reclamation  plants  is  described.  The  types 
water  reuse  discussed  include:  production  of  wa 
for  bleached  pulp  processing  from  domestic-ind 
trial  wastewater  treated  in  a  biofilter  plant;  prod 
tion  of  water  for  fine  paper  production  from 
mestic-industrial  wastewater  from  an  activa 
sludge  plant;  potable  water  production  from  I 
filter  and  activated  sludge  effluents;  high-qua 
water  production  from  biofilter  effluent  of  mai 
industrial  origin  using  an  integrated  physical-ch< 
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ical-biological  process;  and,  potable  water  produc- 
tion from  settled  wastewater  of  mainly  domestic 
origin  using  an  integrated  physical-chemical-bio- 
logical process.  The  advantages  of  partial  depend- 
ence of  consumers  on  reclaimed  water  are  dis- 
cussed. A  primary  advantage  is  that  disruption  in 
supply  from  one  of  the  sources  will  be  less  damag- 
ing than  disruption  of  a  single  supply.  (Halterman- 
PTT) 
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USE  OF  GRANULAR  ACTIVATED  CARBON 
TO  TREAT  MUNICIPAL  WASTEWATER  RE- 
CEIVING INDUSTRIAL  FLOW, 

ICI  Americas,  Inc.,  Wilmington,  DE. 
P.  B.  DeJohn,  J.  P.  Black,  and  R.  W.  Edwards. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-142224, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Texas.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  April 
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Descriptors:  'Wastewater  treatment,  *Water  reuse, 
Sludge,  Activated  sludge,  Municipal  wastewater, 
Sanitary  wastewater,  Wastewater  analysis, 
Wastewater  composition,  Wastewater  renovation. 

The  necessity  of  removing  a  high  degree  of  such 
pollutants  as  BOD,  COD,  and  color  from 
wastewater  if  it  is  to  be  reused,  is  discussed.  Rec- 
ommendations include:  use  of  isotherms  to  deter- 
mine if  carbon  can  reduce  impurities  to  the  desired 
level;  determination  of  relative  size  of  pollutant 
molecules  in  a  given  waste  by  running  comparative 
isotherms  between  lignite  and  bituminous  coal  car- 
bons; design  of  granular  carbon  systems  should  be 
based  on  column  studies,  not  isotherms;  predomi- 
nantly large  molecules  can  best  be  removed  by 
lignite  carbons;  small  molecules  can  best  be  re- 
moved by  unused  bituminous  coal,  however  once 
the  carbon  is  regenerated  the  small  pore  range  is 
lost;  lignite  carbon  properties  do  not  change  as 
much  as  bituminous  coal  carbon  properties  upon 
regeneration.  (Halterman-PTT) 
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FULL  SCALE  EXPERIENCE  WITH  ACTD/AT- 
ED  CARBON  TREATMENT  OF  JOINT  MU- 
NICIPAL -  INDUSTRIAL  WASTEWATER, 

Fitchburg  Wastewater  Treatment  Facilities,  MA. 
J.  L.  Taylor. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-142232, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
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Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  113-121,  2  fig,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
carbon,  Adsorbents,  Sludge,  Municipal 
wastewater,  Sanitary  wastewater,  Industrial 
wastewater,  Activated  sludge,  Pulp  and  paper  in- 
dustry, Wastewater  facilities. 

A  case  study  is  presented  in  which  numerous  me- 
chanical and  process  difficulties  have  occurred  in 
an  advanced  wastewater  treatment  facility.  The 
facility  used  carbon  for  removing  wastes  because 
of  extreme  fluctuations  in  wastewater  characteris- 
tics discharged  by  local  industries,  which  made  the 
maintenance  of  high  quality  effluent  from  a  biolog- 
ical system  extremely  difficult.  Also,  the  color 
removal  capabilities  of  activated  sludge  was  not 
known.  Over  time,  various  breakdowns  occurred, 
involving  the  primary  sludge  pumping  system, 
excess  H2S  generation  within  the  carbon  columns, 
surface  wash  shower  system  failure,  failure  of  the 
automatic  flow  control  system,  and  corrosion  of 
filter  vessels.  The  need  for  major  changes  in  the 
evaluation  of  processes  and  facility  designs,  before 
carbon  adsorption  can  be  considered  for  a  major 
role  in  wastewater  treatment  facilities,  is  discussed. 
(Halterman-PTT) 
W86-03892 


TEXTILE  WASTE  TREATMENT  AT  A  MUNIC- 
IPAL PACT  FACILITY, 

Zimpro,  Inc.,  Rothschild,  WI. 
C.  L.  Berndt. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83- 142240, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
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Descriptors:  'Wastewater  treatment,  'Wastewater, 
•Aeration,  'Activated  carbon,  Municipal 
wastewater,  Industrial  wastewater,  Wastewater 
purification,  Water  treatment  facilities,  Sludge,  Ac- 
tivated sludge. 

The  initial  year  of  the  operation  of  a  powdered 
activated  carbon  treatment  (PACT)  facility  is  de- 
scribed. The  municipal  treatment  facility  performs 
well  treating  a  highly  colored  wastewater.  Both  a 
low  effluent  5-day  BOD  concentration  (less  than  5 
mg/1),  and  efficient  color  removal  have  been  main- 
tained. The  facility  serves  a  residential  population 
of  approximately  30,000  people  and  an  industrial 
fraction  that  consists  of  textile  dye  house  oper- 
ations, metal  plating,  and  manufacturing  industries. 
A  flow  chart  of  the  treatment  facility  is  presented, 
which  includes  coarse  screen,  grit  removal  cham- 
bers, clariflocculators,  scrubbing  channel  (where 
generated  carbon  is  added),  coarse  bubble  diffus- 
es, aeration  tanks,  carbon  gravity  thickeners,  heat 
exchangers,  filtration  units  and  chlorinators.  (Hal- 
terman-PTT) 
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REVIEW  OF  THE  USE  OF  OZONE  FOR  IM- 
PROVING COMBINED  MUNICIPAL/INDUS- 
TRIAL WASTEWATER  TREATMENT, 

Jacobs  Engineering  Group,  Inc.,  Washington,  DC. 
R.  G.  Rice. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-142257, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
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Descriptors:  'Wastewater  treatment,  'Wastewater, 
•Ozonation,  Ozone,  Municipal  wastewater,  Indus- 
trial wastewater,  Wastewater  purification,  Water 
treatment  facilities. 

Ozone  has  been  developed  for  the  treatment  of 
sewage  since  the  early  1970's  and  primarily  in  the 
United  States.  Full  scale  plant  operational  data, 
and  data  from  pilot  plant  testing  upon  which  full 
scale  plant  designs  have  been  developed  are  dis- 
cussed. In  plants  providing  tertiary  treated 
wastewaters,  including  filtration  of  secondary  ef- 
fluents, when  the  wastewater  does  not  contain 
significant  levels  of  industrial  wastes,  the  average 
absorbed  ozone  dosage  required  to  achieve  a  disin- 
fection level  of  200  fecal  coliform/lOOmL  is  4  to  8 
mg/L.  However,  when  significant  amounts  of  in- 
dustrial wastes  are  present  in  the  initial  sewage, 
then  absorbed  ozone  dosages  can  run  as  high  as  10 
to  15  mg/L.  To  attain  the  more  rigid  disinfection 
level  of  2.2  total  coliforms/100  mL  using  munici- 
pal wastewaters  not  containing  industrial  compo- 
nents requires  15  to  20  mg/L  absorbed  ozone 
dosage  with  filtered  nitrified  secondary  effluent 
and  35  to  40  mg/L  of  filtered  secondary  effluent. 
Other  uses  of  ozone  in  treating  combined  munici- 
pal/industrial wastewaters  include  oxidation  of  or- 
ganic materials  prior  to  passage  through  granular 
activated  carbon.  This  technique  appears  to  pro- 
vide significant  savings  in  costs  associated  with 
operation  of  granular  activated  carbon  adsorbers. 
(Author) 
W86-03894 


USE  OF  SOLAR  ENERGY  FOR  COMBINED 
MUNICIPAL-INDUSTRIAL  WASTEWATER 
TREATMENT, 

Utah  Water  Research  Lab.,  Logan. 
A.  J.  Acher. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83- 142265, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Texas.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  167-179,  9  fig,  5  tab,  17  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
•Solar  radiation,  Municipal  wastewater,  Industrial 
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ment facilities,  Radiation. 

Three  years  of  ongoing  research  on  a  new  method 
for  using  solar  energy  for  municipal  and  industrial 
wastewater  treatment  is  discussed.  Aerated  munici- 
pal or  industrial  wastewaters  containing  dye-sensi- 
tizers  were  exposed  to  solar  irradiation  for  various 
periods  of  time.  The  influence  of  the  solar  energy, 
absorbed  by  these  sensitizers  in  the  visible  range, 
on  the  organic  matter  and  anionic  surfactants  in 
secondary  effluents  was  checked  by  determining 
the  COD  and  MBAS  values  of  treated  wastewater. 
The  disinfection  potential  of  this  method  was  fol- 
lowed by  bacteriological  analyses  of  running  water 
or  secondary  effluents,  previously  contaminated  or 
enriched,  respectively,  with  laboratory  cultures  of 
E.  coli,  bacteriophages  and  polio  virus.  The  influ- 
ence of  this  photooxidative  method  was  also  stud- 
ied on  eutrophic  algae  present  in  the  Lake  of 
Galilee.  It  was  found  that  the  conditions  under 
which  disinfection  proceeds  also  support  algicidal 
processes,  causing  lethal  damage  to  algal  cultures. 
(Author) 
W86-03895 


LAND  TREATMENT  OF  COMBINED  MUNICI- 
PAL/INDUSTRIAL WASTEWATERS, 

Metcalf  and  Eddy,  Inc.,  San  Bernardino,  CA. 
C.  E.  Pound,  and  R.  W.  Crites. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-142273, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Texas.  Robert  S.  Ken- 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  180-187,  5  tab. 

Descriptors:  *Wastewater,  *Wastewater  treatment, 
•Land  disposal,  Waste  disposal,  Municipal 
wastewater,  Industrial  wastewater,  Wastewater 
purification,  Water  treatment  facilities. 

The  most  direct  measure  of  benefits  from  land 
treatment  of  municipal/industrial  wastewaters  is  a 
cost  comparison.  Two  cost  studies  are  presented 
which  illustrate  several  ways  that  land  treatment 
can  be  used  to  provide  cost  effective  solutions  to 
municipal/industrial  wastewater  management.  Se- 
lection by  one  city  of  a  separate  but  publicly 
owned  land  treatment  system  for  industrial  wastes 
resulted  in  reductions  in  cost  from  $1.10/1,000  gal 
to  $0.35/1,000  gal  for  the  industrial  waste  contribu- 
tions. Selection  by  another  city  of  a  combined 
municipal/industrial  land  treatment  resulted  in  re- 
ducing costs  for  one  example  industry  from  $1.70/ 
1,000  to  $1.12/1,000  gal  as  compared  to  an  activat- 
ed sludge  system.  In  the  first  case,  both  industrial 
and  municipal  systems  were  eligible  for  federal 
grant  funding  because  the  parallel  approach  was 
most  effective.  The  municipal  wastewater  was 
treated  to  40  mg/1  BOD  and  the  industrial 
wastewater  was  applied  raw  except  for  screening. 
In  the  second  case,  a  single  land  treatment  system 
was  constructed  as  the  most  cost  effective  because 
the  industrial  waste  flow  was  small  compared  to 
the  total  combined  flow.  (Author) 
W86-03896 


UTILIZATION    OF    SEWAGE    SLUDGES    ON 
CROPLAND, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5E. 
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CITY  OF  CHATTANOOGA  INDUSTRIAL-MU- 
NICIPAL PRETREATMENT  PROGRAM, 
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Chattanooga  Interceptor  Sewer  System,  TN.  Moc- 
casin Bend  Treatment  Plant. 
E.  G.  Wright,  G.  E.  Kurz,  and  D.  A.  Summers. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-142315, 
Price  codes:  Al  1  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Texas.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  230-258,  6  fig,  1 1  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
•Pretreatment  of  water,  Municipal  wastewater,  In- 
dustrial wastewater,  Wastewater  purification,  Reg- 
ulations, Legal  aspects. 

Faced  with  stringent  201  grant  requirements  to 
accomplish  industrial  waste  control  for  protection 
of  its  50  million  dollar  wastewater  plant  expansion, 
the  City  of  Chattanooga  has  developed  an  innova- 
tive and  comprehensive  industrial  pretreatment 
program  to  satisfy  the  conditions  in  its  grant  agree- 
ment. The  goal  of  the  strict  compliance  schedule  in 
the  grant  agreement  was  to  achieve  control  of 
industrial  wastes  by  1983  so  that  the  plant  expan- 
sion scheduled  for  completion  then  will  be  able  to 
meet  its  NPDES  permit  conditions.  The  pretreat- 
ment program  that  evolved  from  the  grant  condi- 
tions is  unique  since  it  was  developed  simulta- 
neously with  the  promulgation  of  EPA's  General 
Pretreatment  Regulations,  and  has  been  tailored  to 
meet  the  requirements  of  EPA's  National  Pretreat- 
ment Strategy.  The  program  developed  by  Chatta- 
nooga is  additionally  incorporating  the  National 
Categorical  Standards  now  being  issued  by  EPA 
and  is  one  of  the  few  cities  to  have  sufficient  data 
on  'Consistent  Removal'  of  toxic  pollutants  to 
apply  to  EPA  for  Local  Removal  Credits.  The 
mass  balance  technique  used  by  the  City  for  devel- 
oping local  standards  (as  required  by  EPA  regula- 
tions) has  been  adopted  by  the  State  of  Tennessee 
and  was  recommended  to  the  41  cities  in  the  State 
required  to  develop  local  programs.  (Author) 
W86-03899 


INVESTIGATION  ON  THE  SUITABILITY  OF 
VARIOUS  PESTICIDE  MANUFACTURING 
WASTEWATER  FOR  DISCHARGE  TO  MUNIC- 
IPAL WASTE  TREATMENT  FACILITIES, 

TRW  Environmental  Engineering  Div.,  Research 
Triangle  Park,  NC. 

E.  C.  Monning,  L.  W.  Little,  and  R.  Zweidinger. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-142323, 
Price  codes:  A12  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Texas.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  259-271,  4  fig,  3  tab,  9  ref.  68-02-2612. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
•Pesticides,  'Municipal  wastewater,  Wastewater 
purification,  Atrazine,  Carbaryl,  Dazomet,  Dino- 
seb,  Glyphosate,  Maneb,  Mancozeb,  Oryzalin. 

The  biological  treatment  of  wastewaters  from  the 
production  of  atrazine,  carbaryl,  dazomet,  dinoseb, 
glyphosate,  maneb,  mancozeb,  and  oryzalin  is  dis- 
cussed. Data  are  presented  indicating  that  the 
mechanism  of  removal  during  biological  treatment 
of  volatile  organics  such  as  toluene  probably  in- 
volves significant  volatilization.  Data  are  presented 
on  the  use  of  activated  carbon  as  a  pretreatment  to 
biological  treatment.  A  final  example  is  noted  re- 
garding the  difference  between  ozonating  a  pesti- 
cide in  a  pure  solution  and  a  pesticide  in  a  mixed 
wastewater.  (Author) 
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TRANSPORT  OF  CONTAMINANTS  FROM 
ENERGY  PROCESS  WASTE  LEACHATES 
THROUGH  SUBSURFACE  SOILS  AND  SOIL 
COMPONENTS  LABORATORY  EXPERI- 
MENTS, 

Los  Alamos  National  Lab.,  NM. 
For  primary  bibliographic  entry  see  Field  5B. 
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EFFECT  OF  SOIL  ON  THE  MUTAGENIC 
PROPERTIES  OF  WASTE  WATER, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-03502 

INSTRUMENTATION  AND  METHODS  EVAL- 
UATIONS FOR  SHALLOW  LAND  BURIAL  OF 
WASTE  MATERIALS:  WATER  EROSION, 

Energy  Resource  Management,  Tucson,  AZ. 
D.  D.  Hostetler,  E.  M.  Murphy,  and  S.  W.  Childs. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-017582, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
RHO-C-56,  August  1981.  80  P,  2  fig,  5  tab,  94  ref. 
DE-AC06-77RL01030. 

Descriptors:  'Waste  disposal,  'Hazardous  materi- 
als, 'Land  disposal,  'Erosion  control,  'Soil  ero- 
sion, Erosion,  Fate  of  pollutants,  Models,  Erosion 
rates,  Erosion  analysis,  Sediment  erosion,  Monitor- 
ing, Waste  management,  Underground. 

This  report  summarizes  current  literature  regard- 
ing water  erosion  predictions  and  control  and  pro- 
vides a  basis  for  guiding  the  development  of  future 
erosion  monitoring  programs  at  the  United  States 
Department  of  Energy  (DOE)  hazardous  waste 
disposal  sites.  The  report  includes  a  survey  of 
existing  erosion  models  and  their  parameters,  a 
survey  of  current  methods  of  instrumentation,  an 
evaluation  of  important  erosion  considerations  rel- 
ative to  shallow-land  waste  disposal  sites,  and  rec- 
ommendations for  future  courses  of  action.  Many 
complex  natural  mechanisms  interact  in  the  erosion 
process.  These  interactions  involve  factors  such  as 
site  meteorology,  plant  ecology,  geology,  topogra- 
phy, and  hydrology.  The  basic  principles  of  ero- 
sion control  are:  minimize  raindrop  impact  on  the 
soil  surface,  minimize  runoff  quantity,  minimize 
runoff  velocity,  and  maximize  the  soil's  resistance 
to  erosion.  Some  of  these  erosion  control  practices 
may  jeopardize  waste  containment.  Typical  ero- 
sion control  practices  may  enhance  waste  transport 
by  increasing  subsurface  moisture  movement  and 
biologic  uptake  of  hazardous  wastes.  An  under- 
standing of  local  site  hydrology  is  needed  for  eval- 
uating water  erosion  and  waste  transport.  Baseline 
environmental  parameters  should  be  measured  to 
some  degree  at  each  site.  A  two  part  monitoring 
program  recommended  for  DOE  hazardous  waste 
disposal  sites  consists  of  reconnaissance  and  track- 
ing and  site  instrumentation.  (Geiger-PTT) 
W86-03510 


SLUDGE  AND  THE  LAND:  THE  ROLE  OF 
SOIL  AND  WATER  CONSERVATION  DIS- 
TRICTS IN  LAND  APPLICATION  OF  SEWAGE 
SLUDGE. 

National  Association  of  Conservation  Districts, 
Washington,  DC. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83- 156307, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
430/9-82-007,  September  1982.  Final  Report.  17  p, 
2  append. 

Descriptors:  'Sludge  disposal,  'Sludge  utilization, 
Waste  disposal,  Land  disposal,  Land  spreading, 
Land  reclamation,  Land  disposal,  Heavy  metals, 
Toxins. 

As  a  consequence  of  increased  quantities  of  sewage 
sludge  and  the  growing  unacceptiblity  of  tradition- 
al disposal  methods,  there  is  an  upsurge  of  interest 
in  the  land  application  of  sludge.  Examples  of  land 
application  opportunities  include:  spreading  sludge 
on  cropland,  pasture  or  grassland;  using  sludge  to 
help  reclaim  surface  mined  land,  mine  spoils,  and 
other  drastically  disturbed  lands;  applying  sludge 
products  to  gardens,  nurseries  and  golfcourses;  and 
applying  sludge  to  forestland,  park  land  or  high- 
way median  strips.  This  booklet  is  aimed  at  facili- 
tating communication  between  rural  and  urban 
areas  in  assessing  sewage  sludge  management  op- 
tions involving  land  application.  Alternative  bene- 
ficial uses  for  sludge,  alternative  roles  for  soil  and 


water  conservation  districts  in  land  application;  the 
difference  between  good  and  bad  sludge  for  land 
application,  and  factors  involved  in  designing  a 
sludge  application  program  for  agricultural  lands 
are  briefly  described.  Finally,  case  histories  of  in- 
volvement of  agricultural  agencies  in  land  applica- 
tion are  presented.  (Halterman-PTT) 
W86-03514 


WATER  AND  WASTE  MANAGEMENT  IN  THE 
CANADIAN  MEAT  AND  POULTRY  PROCESS- 
ING INDUSTRY, 

Dearborn  Environmental  Consulting  Services, 
Mississauga  (Ontario). 

Report  No.  EPS-WP-81-3,  June  1981.  Environ- 
mental Protection  Service,  Ottawa,  Ontario.  Water 
Pollution  Control  Directorate.  297  p,  44  fig,  58  tab, 
4  app,  8  ref. 

Descriptors:  'Water  management,  'Waste  manage- 
ment, 'Meat  processing  industry,  'Water  use  effi- 
ciency, Poultry,  Water  use,  Waste  load,  Cost-bene- 
fit analysis,  Water  pollution  control. 

Subsequent  to  visits  to  Canadian  and  American 
meat  and  poultry  processing  plants  to  evaluate 
existing  water  and  waste  management  practices, 
demonstration  studies  were  conducted  at  two  Ca- 
nadian red  meat  processing  facilities  to  document 
the  feasibility  of  in-plant  control  fo  water  use  and 
process  effluent  waste  loadings.  These  studies  con- 
firmed that  water  use  and  waste  load  reductions 
could  be  accomplished  at  minimal  cost.  In  the  red 
meat  processing  plants,  the  major  areas  of  water 
use  reduction  involved  shroud  washing  processes, 
employee  hendwashers,  carcass  washers  and  vis- 
cera table  washing  systems.  In  the  poultry  process- 
ing plants,  major  reductions  were  accomplished  in 
the  water  use  associated  with  coop  washing,  feath- 
er transport,  gooseneck  handwashers  and  rotary 
screen  backwashing.  Considerable  reductions  in 
process  effluent  waste  loadings  were  demonstrated 
at  both  red  meat  packing  plants,  primarily  by  im- 
proving the  blood  recovery  systems.  The  process 
effluent  BOD5  was  reduced  from  48%  to  56%  in 
these  instances.  There  was  no  significant  decrease 
in  the  waste  loads  at  either  of  the  two  poultry 
processing  plants.  All  process  modifications  were 
reviewed  by  Agriculture  Canada  and  plant  inspec- 
tion staff  prior  to  installation  and  evaluated  during 
the  studies  to  ensure  that  no  detrimental  effect  on 
product  quality  resulted.  The  maximum  cost  of  any 
single  modification  installed  as  a  result  of  the  dem- 
onstration studies  was  $7,700  for  a  blood  recovery 
system  at  one  of  the  red  meat  packing  plants.  The 
average  cost  of  all  other  modifications  was  ap- 
proximately $500.  Several  changes  were  imple- 
mented at  no  cost.  At  all  four  plants,  the  costs  of 
the  modifications  could  be  recovered  in  less  than 
one  year.  The  site-specific  nature  of  water  use 
patterns  and  facilities  at  a  particular  plant  was 
determined  to  be  an  important  factor  in  identifying 
the  modifications  that  can  be  successfully  imple- 
mented. A  number  of  reuse/recycle  schemes 
which  require  further  study  were  also  identified. 
W86-03612 


STATUS  REPORT  ON  COMPLIANCE  WITH 
THE  CHLOR-ALKALI  MERCURY  LIQUID  EF- 
FLUENT REGULATIONS  1980-81, 

Environmental  Protection  Service,  Ottawa  (Ontar- 
io). Water  Pollution  Control  Directorate. 
Report  No.  EPS  3-WP-83-2,  February  1983.  16  p, 
3  fig,  1  tab,  3  append. 

Descriptors:  'Mercury,  'Effluents,  'Regulations, 
Wastes,  Wastewater  treatment,  Chlor-alkali  plants. 

This  report  reviews  the  results  of  the  meausres 
taken  by  industry  and  government  agencies  to 
curtail  mercury  losses  in  liquid  effluents  from 
chlor-alkali  plants  in  Canada.  Similar  status  reports 
were  issued  for  the  years  1975,  1976-1977  and 
1978-1979.  Mercury  losses  to  liquid  effluents  are 
presently  less  than  1 10  kg/y,  a  reduction  of  over 
99.8%  since  1970.  Daily  monitoring  by  companies 
and  periodic  monitoring  by  both  federal  and  pro- 
vincial environmental  agencies  have  confirmed  this 
reduction.  The  drastic  reduction  in  mercury  pur- 
chases and  consumtion  since  1970  is  the  result  of 
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the  installation  of  efficient  treatment  systems,  and 
increased  recovery  of  mercury  from  waste  gases 
and  solids,  as  well  as  the  closure  or  conversion  of 
ten  plants.  Only  minor  reductions  will  likely  occur 
in  the  future,  as  all  companies  are  practicing  best 
operating  and  treatment  technology  for  mercury 
cell  plants. 
W86-03633 


FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT FOR  SLUDGE  DISPOSAL  FOR  THE 
DES  MOINES  INTEGRATED  COMMUNITY 
AREA, 

TenEch  Environmental  Engineers,  Inc.,  Louis- 
ville, KY. 

G.  T.  Boblitt,  J.  W.  Braswell,  S.  H.  Fralish,  G.  M. 
Gibbons,  and  L.  W.  Grauvengel. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-120253, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
EPA  907/9-82-002,  July  1982.  Environmental  Pro- 
tection Agency,  Kansas  City,  MO.  190  p,  13  fig,  35 
tab,  62  ref,  3  append. 

Descriptors:  *Sludge  disposal,  *Wastewater  treat- 
ment, 'Digestion,  "Land  disposal,  'Environmental 
impact  statement,  *Land  use,  "Composting,  *Fate 
of  pollutants,  Sludge  digestion,  Dewatering,  Des 
Moines,  Iowa,  Environmental  effects,  Water  qual- 
ity, Wildlife,  Odors,  Vegetation,  Aquatic  life, 
Social  impact,  Economic  impact,  Employment, 
Fertilizers,  Aesthetics,  Public  health,  Water 
supply,  Alternative  planning,  Flotation,  Sludge 
thickening,  Thickening,  Anaerobic  digestion,  Land 
reclamation,  Soil  management,  Heavy  metals, 
Metals,  Landfills,  Pathogens,  Wetlands. 

Eleven  alternatives  for  sewage  sludge  disposal 
were  evaluated  for  the  Des  Moines  Integrated 
Community  Area.  Problems  with  the  present 
sludge  treatment  operation  and  the  proposed  con- 
struction of  a  regional  wastewater  treatment  plant 
necessitated  the  study.  The  proposed  action  in- 
cludes dissolved  air  flotation  for  dewatering,  truck 
transportation,  and  ultimate  disposal  via  land  appli- 
cation at  agronomic  rates.  Methane  gas  produced 
during  the  digestion  will  be  used  to  heat  digesters 
and  generate  electricity.  Probable  environmental 
impacts  include  the  following:  accumulation  of 
heavy  metals  and  organic  material  in  the  soil  and 
adverse  effects  on  water  quality,  air  quality,  noise 
aquatic  and  terrestrial  life.  Proper  selection  of 
sludge  haul  routes  and  proper  management  of  the 
sludge  application  program  can  minimize  these 
problems.  Significant  quantities  of  heavy  metals 
may  be  removed  by  a  pretreatment  program. 
Sludge  application  would  benefit  plant  growth  and 
the  energy-balance.  Socioeconomic  effects  are 
minimal  but  beneficial,  providing  low-cost  fertiliz- 
er and  improvement  in  waste  collection  and  treat- 
ment for  the  community.  Transportation,  aesthet- 
ics, and  public  health  may  be  adversely  affected  by 
increased  truck  traffic,  accelerated  road  deteriora- 
tion, odor  nuisance,  and  possible  contact  between 
the  sludge  and  the  public. 
W86-03635 


WASTEWATER  TREATMENT  SYSTEM  FOR  A 
LURGI  COAL  GASIFICATION  PLANT, 

ANG  Coal  Gasification  Co.,  Detroit,  MI. 

For  primary  bibliographic   entry   see  Field   5D. 

W86-03639 


POLLUTION  CONTROL:  THE  HIDDEN 
PROFIT  CENTRE, 

Rupke  and  Associates  Ltd.,  Bradford  (Ontario). 
For  primary  bibliographic  entry  see  Field  5D. 
W86-03671 


ANTI-TURBIDITY  OVERFLOW  SYSTEM 
(ATOS)  USED  FOR  REDUCING  THE  DISPER- 
SION OF  FINE  SEDIMENTS  FROM  A 
DREDGE  PLANE, 

Minerals  Management  Service,  Reston,  VA. 

M.  J.  Cruickshank. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic   Substances:   Proceedings  of  the   9th  US/ 

Japan  Experts  Meeting.  March  1985.  p  106-113,  5 

fig,  2  tab. 


Descriptors:  "Dredging,  "Turbidity,  "Sediment 
control,  Suspended  load,  Suspended  solids,  Bottom 
sediments,  Sand,  Silt. 

The  'Anti-Turbidity  Overflow  System  for  Hopper 
Dredger'  (ATOS)  developed  in  Japan  is  described 
and  its  use  in  the  United  States  is  discussed.  By  the 
removal  of  air  trapped  in  the  overflow  slurry  from 
a  hopper  dredge,  and  the  placement  of  the  over- 
flow below  the  water  line,  reductions  in  visible 
surface  plume  effects  were  achieved  by  a  factor  of 
40  in  silty  sands.  The  effects  were  not  so  noticeable 
in  coarse  sands.  The  U.S.  Department  of  the  Interi- 
or, Minerals  Management  Service  (MMS)  is  re- 
sponsible for  managing  the  production  of  minerals 
from  the  Outer  Continental  Shelf.  In  an  effort  to 
further  quantify  the  effects  of  installations  of  an 
ATOS  on  a  dredge  used  for  mining  offshore,  the 
MMS  and  the  United  States/Japan  Cooperative 
Program  in  Natural  Resources  are  preparing  a  test 
to  take  place  in  Shimonoseki  Port  in  Northern 
Kyushu.  The  purpose  of  the  test  is  to  characterize 
the  magnitude  and  behavior  of  turbidity  plumes 
associated  with  a  dredging  operation  with  and 
without  ATOS.  Plume  characteristics,  including 
magnitudes  in  three  dimensions-trajectory,  densi- 
ty, and  density  gradients  and  suspended  sedi- 
ments-will be  measured  as  a  function  of  time.  The 
test  is  planned  for  the  spring  of  1984.  (Halterman- 
PTT) 
W86-03874 


NEW  TECHNIQUES  DEVELOPED  IN  JAPAN 
FOR  OIL  SPILL  CLEANUP, 

Japan  Workvessel  Association,  Tokyo. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03875 


THEORETICAL  CONSIDERATION  OF  POND 
AND  SPILL  WATER  TREATMENT  DESIGN, 

Japan  Bottom  Sediment  Management  Association, 

Tokyo. 

For   primary   bibliographic   entry  see   Field   5G. 

W86-03876 


ALTERNATIVES  TO  OPEN  WATER  DISPOS- 
AL OF  CONTAMINATED  DREDGED  MATERI- 
AL, 

Army  Engineer  District,  New  York. 

C.  A.  Coch,  J.  F.  Tavolaro,  R.  F.  Krauser,  and  P. 

Tischbein. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic   Substances:   Proceedings  of  the   9th   US? 

Japan  Experts  Meeting.  March  1985.  p  176-197,  6 

fig,  4  tab,  32  ref. 

Descriptors:  "Dredging,  "Hazardous  materials, 
"Toxic  wastes,  Ocean  dumping,  Toxicity,  Con- 
tamination, Pollutants,  Economic  aspects,  Public 
health  aspects,  Legal  aspects,  Landfills. 

Of  the  6  to  7.5  million  cubic  meters  of  dredged 
material  generated  each  year  from  the  New  York 
Harbor  Area,  2  to  5%  has  been  determined  to  be 
unacceptable  for  unrestricted  ocean  disposal. 
Three  disposal  options  are  being  studied  which 
could  accommodate  this  material:  use  of  dredged 
material  as  sanitary  landfill  cover,  upland  disposal, 
and  containment  areas  and  islands.  In  a  dewatered 
state,  dredged  material  could  be  used  as  a  substi- 
tute for  traditional  cover  material  at  sanitary  land- 
fills. Chemical  and  engineering  tests  were  per- 
formed on  representative  dredged  material  from 
New  York  Harbor,  and  it  was  determined  that  all 
material  is  environmentally  acceptable  and  may  be 
economically  feasible  for  this  use.  Potential  upland 
disposal  areas  (barren  areas)  were  evaluated  using 
environmental  and  socioeconomic  criteria  to  elimi- 
nate unacceptable  sites.  Containment  area  and 
island  siting  criteria  were  developed  to  eliminate 
highly  biological  productive  areas  in  New  York 
Harbor  from  consideration.  Further  efforts  for  all 
three  disposal  options  are  being  directed  at  site 
availability,  social  acceptability,  and  detailed  envi- 
ronmental and  economic  studies.  All  three  options 
appear  to  be  technically  feasible.  Sanitary  landfill 
cover  may  prove  to  be  a  use  of  dredged  material  as 
a  resource.  However,  the  most  problematic  aspects 
of  these  disposal  options  involve  their  social  ac- 
ceptability rather  than  technical  aspects.  (Author) 


W86-03879 


BENEFICIAL  USES  OF  DREDGED  MATERI- 
AL: AQUACULTURE  IN  DREDGED  MATERI- 
AL CONTAINMENT  AREAS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

J.  D.  Lunz. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic   Substances:   Proceedings   of  the   9th   US/ 

Japan  Experts  Meeting.  March  1985.  p  226-244,  7 

fig,  2  tab,  13  ref. 

Descriptors:  "Dredging,  "Aquaculture,  Sediments, 
Pollutants,  Economic  aspects,  Ponds,  Sedimenta- 
tion basins,  Settling  basins,  Containment  areas. 

A  Corp  of  Engineers  two-day  workshop  on  aqua- 
culture  in  dredged  material  containment  areas  was 
conducted  in  1982.  The  proceedings  of  the  work- 
shop are  briefly  summarized  and  include  discus- 
sions about:  site  characteristics;  site  acquisition  and 
permitting;  contaminated  dredged  material;  eco- 
nomics; pond  design  and  construction;  pond  oper- 
ation and  management  considering  water  quality, 
production,  and  disease  control  techniques;  oper- 
ational compatibility  between  dredged  material  dis- 
posal and  aquaculture;  and  prospects  for  success. 
At  a  time  when  commercial  aquaculturists  are 
saying  that  the  lack  of  available  coastal  sites  has 
been  the  principal  restraint  on  the  application  of 
commercially  practical  culture  technologies,  coast- 
al lowland  availability  could  be  increased  for  cul- 
turists  willing  to  operate  in  a  containment  area. 
The  necessary,  preliminary  desk-top  analyses  have 
taken  the  idea  as  far  as  possible.  Before  the  concept 
is  likely  to  be  tried  by  an  American  aquaculturist 
working  together  with  coordinated  Corps  of  Engi- 
neers dredged  material  containment  operations,  a 
successful,  full-scale  field  demonstration  will  need 
to  be  conducted.  Such  a  demonstration  will  prob- 
ably require  Federal  subsidy.  (Author) 
W86-03882 


UTILIZATION  OF  SEWAGE  SLUDGES  ON 
CROPLAND, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
L.  E.  Sommers,  and  D.  W.  Nelson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-142281, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Texas.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  188-208,  8  tab,  55  ref.  W-124. 

Descriptors:  "Wastewater,  "Sludge,  "Wastewater 
treatment,  "Land  disposal,  Waste  disposal,  Munici- 
pal wastewater,  Industrial  wastewater,  Wastewater 
purification,  Water  treatment  facilities. 

The  application  of  sewage  sludges  on  cropland  is 
receiving  increased  emphasis  because  of  environ- 
mental and  economic  constraints  being  placed  on 
alternative  disposal  methods.  Sewage  sludges  con- 
tain macronutrients  (N,P,  and  K)  and  trace  ele- 
ments (e.g.  Zn,  Cu,  Mn,  and  Mo)  required  for  plant 
growth  and  thus,  sewage  sludges  can  be  used  as  a 
low  analysis  fertilizer  material.  Numerous  studies 
have  indicated  that  comparable  crop  yields  can  be 
obtained  by  fertilizing  soils  with  either  sewage 
sludges  or  conventional  inorganic  fertilizer  materi- 
als. However,  sewage  sludges  also  contain  other 
constituents,  primarily  of  industrial  origin,  which 
may  limit  their  application  rate  on  cropland.  The 
sludge  components  of  greatest  concern  include 
pathogens,  slowly-degraded  organics  (e.g.,  PCB') 
and  non-essential  heavy  metals  (Ni,  Cd,  and  Pb). 
Approaches  being  developed  for  land  application 
of  sewage  sludges  are  based  on  maintaining  the 
productivity  of  agricultural  cropland  and  the  qual- 
ity of  the  environment.  Developing  a  land  applica- 
tion system  involves  the  following  considerations: 
(1)  pathogens;  (2)  nitrate  and  heavy  metal  leaching 
into  groundwaters;  (3)  effects  on  human  health 
resulting  from  Cd  accumulation  in  crops;  (4)  phy- 
totoxicity  due  to  increased  soil  levels  of  Cu,  Zn, 
and  Ni  and;  (5)  contamination  of  crops  with  per- 
sistent organics  such  as  PCB's.  (Author) 
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Group  5E— Ultimate  Disposal  Of  Wastes 


W86-03897 


5F.  Water  Treatment  and 
Quality  Alteration 


WATER  2000,  VOLUME  V:  WATER  SUPPLY 
FACILITY  OPTIMIZATION  IN  NORTHERN 
NEW  CASTLE  COUNTY. 

New   Castle   County   Water   Resources   Agency, 

DE. 

Volume  V,  A  Water  Plan  for  New  Castle  County, 

DE.  February   1983.  40  p,  8  fig,   11  tab,  20  ref. 

Descriptors:  'Water  supply,  'Potential  water 
supply,  'Water  demand,  'Water  resources  devel- 
opment, 'Pumpage,  Forecasting,  Water  policy, 
Water  conveyance,  Peak  demand,  Population  dy- 
namics, Effective  capacity,  Planning. 

WATER  2000  is  a  multi-volume  future  water  re- 
sources plan  with  the  goal  of  achieving  and  main- 
taining a  balance  between  water  resources  and 
water  use  while  minimizing  costs  to  the  public  and 
conflicts  with  other  community  goals.  Volume  V 
presents  a  view  of  existing  public  water  systems  in 
the  county  and  analyzes  them  relative  to  anticipat- 
ed future  demands.  The  work  is  limited  to  the 
contiguous  public  water  systems  north  of  the 
Chesapeake  and  Delaware  Canal.  The  area's  exist- 
ing water  supply  is  drawn  from  surface  water  and 
ground  water.  Previous  population  projections 
forecasted  a  high  growth  rate  based  on  increases 
from  the  1940s  through  the  1960s;  however,  in  the 
1970-80  period  there  was  only  a  3%  increase.  Total 
water  demand  has  increased  in  the  last  30  years  but 
the  overall  rate  has  been  declining  more  recently. 
By  taking  current  pumpage  levels  for  residential, 
commercial,  light  industrial  and  industrial  uses  and 
adding  usages  based  on  the  population  growth, 
projected  demands  for  these  categories  were  de- 
veloped through  the  year  2010.  The  average  daily 
mgd  in  1980  is  72.9  and  increases  to  81.2  mgd  in 
2010,  which  includes  future  water  projects  such  as 
withdrawal,  treatment,  transmission  and  storage 
facilities.  The  collective  capacity  of  the  water 
users  will  exceed  average  demand  by  40  mgd  in 
1990,  39  mgd  in  1000  and  37  mgd  in  2010.  Howev- 
er, if  the  capacity  of  the  existing  facilities  is  utilized 
on  a  regional  basis,  it  would  not  be  necessary  to 
construct  any  major  new  supply  or  treatment 
projects  to  meet  anticipated  demands  over  the  next 
thirty  years.  (Atkins-Omniplan) 
W86-03443 


CHLORINE  DIOXIDE  CHEMISTRY:  GENERA- 
TION AND  RESIDUAL  ANALYSIS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 

E.  M.  Aieta,  and  P.  V.  Roberts. 

IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

William  J.  Cooper,  p  429-452,  3  fig,  12  tab,  7  ref. 

R-805426. 

Descriptors:  'Water  treatment,  'Pollutant  identifi- 
cation, 'Wastewater  treatment,  'Chlorine  dioxide, 
•Disinfection,  Residual  chlorine,  Chlorine,  Chlo- 
rite, Chloride,  Chlorate. 

A  method  for  measuring  the  concentrations  of 
chlorine  dioxide  and  related  species  was  based  on 
amperometric  and  iodometric  techniques.  The  pro- 
cedure consists  of  the  following  steps:  (1)  measure- 
ment of  chlorine  dioxide  by  ultraviolet  absorption 
spectrophotometry  at  360  nm,  (2)  measurement  of 
the  sum  of  chlorine  dioxide  and  chlorine  by  amper- 
ometric titration  at  pH  7,  (3)  measurement  of  the 
sum  of  chlorine  dioxide,  chlorine,  and  chlorite  by 
iodometric  titration  at  pH  7,  (4)  measurement  of 
the  sum  of  chlorine  dioxide,  chlorine,  chlorite,  and 
chlorate  by  step  3,  after  allowing  prior  reaction 
with  concentrated  HCL,  and  (5)  measurement  of 
chloride  by  an  adaptation  of  the  mercuric  nitrate 
method.  The  molar  yield  of  chlorine  dioxide  by 
acid  activation  was  about  50%  when  sulfuric  was 
used;  75-80%  when  hydrochloric  acid  was  used. 
When  chlorine  dioxide  was  generated  by  the  reac- 
tion of  sodium  chlorite  with  chlorine  (4%  excess), 
the  yield  of  chlorine  dioxide  based  on  chlorite 
reactant  was  93-98%  based  on  chlorite  feed.  Use  of 
excess  chlorine  appeared  not  to  increase  chlorine 


dioxide  yield  but  to  retard  subsequent  reactions 
that  consume  the  chlorine  dioxide  product. 
W86-03540 


REDUCTION  OF  TRIHALOMETHANE  PRO- 
DUCTION WITH  OPTIMAL  DISINFECTION 
THROUGH  ALTERNATIVE  DISINFECTION 
SYSTEMS, 

Texas  Univ.  at  San  Antonio.  Center  for  Applied 

Research  and  Technology. 

R.  F.  Williams,  B.  E.  Moore,  K.  E.  Longley,  and 

C.  A.  Sorber. 

IN:  Chemistry  in  Water  Reuse:  Volume  I,  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

William  J.  Cooper,  p  477-500,  3  fig,  10  tab,  20  ref. 

Descriptors:  'Water  treatment,  'Disinfection, 
•Chlorine,  'Chlorinated  hydrocarbons,  Trihalo- 
methanes,  Ammonia,  Chloramine,  Chlorine  diox- 
ide. 

Rapid  hydraulic  mixing  increased  the  speed  of 
bacterial  inactivation  with  chlorine,  chlorine  diox- 
ide, and  chlorine-ammonia.  At  a  dose  of  1.5  mg  per 
liter,  chlorine  achieved  total  inactivation  in  16  sec. 
For  chlorine  followed  by  ammonia,  inactivation 
occurred  within  15  min  for  a  1.5  mg  per  liter  dose 
and  within  1  min  for  a  5  mg  per  liter  dose.  A  dose 
of  0.5  mg  per  liter  chloramine  required  60  min  for 
inactivation.  Lower  disinfectant  doses  produced 
lower  levels  of  trihalomethanes.  The  total  trihalo- 
methane  concentrations  (in  micrograms  per  liter) 
observed  with  doses  of  0.2-5.0  mg  per  liter  disin- 
fectant were  (1)  chlorine,  4.29-179.3;  chlorine  fol- 
lowed by  ammonia,  2.47-10-10.24;  and  ammonia 
followed  by  chlorine,  0.13-4.31.  The  best  choice 
for  optimal  disinfection  and  lowest  trihalomethane 
formation  was  1.5  mg  per  liter  ammonia  followed 
by  1.5  mg  per  liter  chlorine.  Total  disinfection  was 
achieved  with  15  min  contact  and  the  trihalometh- 
ane level  was  reduced  275-fold  compared  with  a 
1.5  mg  per  liter  chlorine  dose. 
W86-03542 


INSOLUBLE  POLYMERIC  CONTACT  DISIN- 
FECTANTS: AN  ALTERNATIVE  APPROACH 
TO  WATER  DISINFECTION, 

State  Univ.  of  New  York  at  Binghamton. 

G.  E.  Janauer,  C.  P.  Gerba,  W.  C.  Chiorse,  M. 

Costello,  and  E-M.  Heurich. 

IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

William  J.  Cooper,  p  501-522,  6  fig,  3  tab,  52  ref. 

Descriptors:  'Water  treatment,  'Disinfection, 
•Polymers,  Quaternary  ammonium  compounds, 
Resins,  Resin  12,  Contact  disinfection. 

Insoluble  polymeric  contact  disinfectants  (IPCD) 
are  an  alternative  to  dissolved  reactive  disinfect- 
ants such  as  chlorine.  Demand  release  disinfectants 
and  surface-bonded  microbials  provide  some  of  the 
advantages  of  IPCD.  Resin  12  (a  weakly  cross- 
linked  chloromethylated  polystyrene  functiona- 
lized  with  N,N-dimethyldodecylamine)  and  vari- 
ations using  different  quaternary  ammonium  com- 
pounds show  promise  as  disinfectants,  particularly 
in  small  point-of-use  systems.  Practical  problems 
remaining  are  the  effect  of  temperature,  counter- 
ions,  and  water  hardness  and  rapid  regeneration  of 
the  resin. 
W86-03543 


5G.  Water  Quality  Control 


ROLE  OF  ENVIRONMENTAL  TRANSPORT 
AND  FATE  MODELS  IN  IMPLEMENTING 
THE  TOXIC  SUBSTANCES  CONTROL  ACT, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Pesticides  and  Toxic  Substances. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-03420 


SIGNIFICANCE  AND  LIMITATIONS  OF  EN- 
VIRONMENTAL COMPARTMENTALIZE 
TION  MODELS  IN  THE  CONTROL  OF  NEW 
CHEMICALS  BASED  ON  THE  ORGANIZA- 
TION FOR  ECONOMIC  COOPERATION  AND 


DEVELOPMENT  MINIMUM  PREMARKET- 
ING SET  OF  DATA, 

Umweltbundesamt,  Berlin  (Germany,  F.R.). 

A.  W.  Klein,  and  F.  Schmidt-Bleek. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 

Environment,   Ann   Arbor   Science,   Ann   Arbor, 

MI.  1982.  p  73-92,  7  fig,  3  tab,  15  ref,  1  append. 

Descriptors:  'Model  studies,  Pollutants,  'Econom- 
ic aspects,  Aquatic  environment,  Fate  of  pollut- 
ants, Prediction,  Path  of  pollutants,  Legal  aspects, 
Toxicity. 

Because  of  the  increasing  concern  over  potential 
and  actual  hazards  to  man  and  his  environment 
through  the  largely  uncontrolled  use  of  commer- 
cial chemicals,  a  number  of  key  chemical-produc- 
ing countries  have  recently  passed,  or  are  in  the 
process  of  passing,  chemical  control  legislation. 
Several  concepts  are  emphasized  in  relation  to  the 
'preventive'  control  nature  of  much  of  the  new 
legislation.  These  concepts  include  the  entry  of 
potentially  dangerous  chemicals  into  the  environ- 
ment, exposure  and  effect  of  chemicals,  steps 
toward  environmental  hazard  assessment,  signifi- 
cance of  environmental  exposure  analysis  within 
'hazard  ranking'  process  for  chemicals,  and,  finally, 
environmental  exposure  models.  (Halterman-PTT) 
W86-03423 


LEGAL  VALIDATION  OF  ENVIRONMENTAL 
FATE  MODELS, 

ERM-Southeast,  Inc.,  Brentwood,  TN. 

F.  G.  Ziegler. 

IN:  Modeling  the  Fate  of  Chemicals  in  the  Aquatic 

Environment,   Ann   Arbor  Science,   Ann   Arbor, 

MI.  1982.  p  379-386. 

Descriptors:  'Model  studies,  'Fate  of  pollutants, 
Pollutants,  Ecosystems,  Mathematical  models,  Dis- 
tribution, Toxicity,  Kinetics. 

Potential  legal  challenges  that  will  occur  as  a  result 
of  the  application  of  environmental  fate  models  are 
discussed.  Both  technical  and  legal  challenges  asso- 
ciated with  modeling  are  included.  Model  adequa- 
cy is  divided  into  two  categories:  adequacy  of 
initial  model  development;  and  adequacy  of  specif- 
ic applications  of  the  model.  Adequacy  with 
regard  to  a  specific  application  of  an  environmen- 
tal fate  model  dictates  to  the  user  a  demonstration 
with  a  thorough  and  well  designed  field  sampling 
investigation  followed  by  proper  interpretation  of 
data,  as  well  as  calibration  and  validation.  Realistic 
interpretation  of  the  data  and  realistic  discussions 
of  adequacy  regarding  its  intended  purpose  must 
occur  within  the  modeling  analysis.  (Halterman- 
PTT) 
W86-03434 


POLYCHLORINATED  BIPHENYLS  (PCBS), 

California  State  Water  Resources  Control  Board, 
Sacramento.  Toxic  Substances  Control  Program. 
R.  P.  Ghirelli,  and  F.  H.  Palmer. 
Special  Projects  Report  No  83-lsp,  May  1983. 
(Reprinted  January  1984)  174  p.  19  fig,  40  tab,  194 
ref,  8  append. 

Descriptors:  'Polychlorinated  biphenyls,  'Moni- 
toring, 'Water  quality  control,  'Water  pollution 
sources,  Toxicity,  Mammals,  Carcinogens,  Bio- 
chemistry, Bass,  Pesticides,  Mussels,  Regulations, 
Environmental  protection,  Environmental  effects, 
Chlorinated  hydrocarbons,  Pollutants,  Fish,  Shell- 
fish. 

In  February  1982  the  California  State  Water  Re- 
sources Control  Board  initiated  an  industrial 
chemicals  program  based  on  the  premise  that  th« 
production  and  use  of  chemicals  should  not  occtu 
at  the  expense  of  water  quality  protection.  Thil 
report  assesses  the  properties  and  uses  of  polychlo 
rinated  biphenyls  (PCBs),  their  environmental  fat* 
and  toxicology,  and  the  impact  of  PCBs  on  humar 
health  and  California's  aquatic  resources.  Th< 
report  proposes  a  water  quality  strategy  for  con 
trolling  PCBs  and  actions  for  consideration  bj 
affected  state,  local,  and  federal  agencies.  PCBs 
known  to  be  hazardous  to  humans  and  aquatic  life 
are    found    in    air,    water,    sediment,    and    bioti 


62 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


throughout  the  world.  Further  dissemination  into 
the  environment  of  these  long-lived  compounds 
should  be  presented.  Of  the  1.4  billion  pounds  of 
PCB  produced  in  the  U.S.  since  1929,  over  half  are 
still  in  service.  PCBs  are  chlorinated  hydrocarbons 
that  are  chemically  stable,  and  have  low  flamma- 
bility,  high  boiling  points,  and  low  electrical  con- 
ductivity. All  commercial  PCB  formulas  contain 
contaminants,  such  as  polychlorinated  dibenzofur- 
ans  (PCDFs),  more  toxic  to  humans  and  aquatic 
life  than  PCBs.  Airborne  transport  and  deposition 
is  the  major  pathway  for  the  global  distribution  of 
PCBs  and  other  persistent  chlorinated  hydrocar- 
bons. With  extremely  low  water  solubility  and 
high  affinity  for  organic  material,  PCBs  persist  in 
sediments  and  biological  material.  Although  PCBs 
are  not  acutely  toxic  to  mammals  except  at  high 
doses,  their  chronic  effects  are  pronounced  at  rela- 
tively low  doses.  (Fazio-Omniplan) 
W86-03446 


RICE  HERBICIDES:  MOLINATE  (ORDRAM) 
AND  THIOBENCARB  (BOLERO), 

California  State  Water  Resources  Control  Board, 
Sacramento.  Toxic  Substances  Control  Program. 
J.  W.  Cornacchia,  D.  B.  Cohen,  and  G.  W.  Bowes. 
Special  Projects  Report  No.  84-4sp,  April  1984. 
176  p.  32  fig,  27  tab,  143  ref,  14  append. 

Descriptors:  *Rice,  'Herbicides,  'Thiocarbamate 
pesticides,  *Water  quality,  *Water  quality  control, 
Cultivation,  Pesticides,  Weed  control,  Aquatic 
weed  control,  Irrigation  practices,  Environmental 
effects,  Monitoring,  Risks,  Toxicity,  Fisheries, 
Drinking  water,  Fish,  Anadromous  fish,  Mammals, 
Shrimp. 

Increased  findings  of  rice  herbicides  in  Sacramento 
Valley  drains  and  the  Sacramento  River  and  Delta 
raise  two  issues:  What  effects  do  the  annual  dis- 
charge of  molinate  and  thiobencarb,  the  active 
ingredients  of  two  rich  herbicides  (Ordram  and 
Bolero),  have  on  Valley  water  quality.  If  these 
effects  are  adverse,  how  can  the  discharge  be 
controlled  or  eliminated.  This  report  describes  rice 
cultivation  and  weed  control  practices,  gives  an 
overview  of  molinate  and  thiobencarb  environ- 
mental monitoring,  assesses  impacts  on  aquatic  life 
and  human  health,  and  evaluates  discharge  control 
alternatives.  The  Valley  supports  over  90%  of  the 
rice  grown  in  California.  During  1977-82  the  appli- 
cation of  Ordram  and  Bolero  more  than  tripled. 
Approximately  6-11%  of  the  Ordram  applied  in 
1981  and  1982  was  discharged  to  the  Sacramento 
River;  Bolero  discharges  ranged  between  3-5%.  A 
comprehensive  assessment  of  molinate  and  thio- 
bencarb hazards  of  resident  and  anadromous  fish  is 
not  possible  because  there  are  few  chronic  toxicity 
studies  of  these  two  chemicals  and  their  mixtures. 
Warm  water  recreational  fisheries  in  agricultural 
drains  and  sloughs  have  received  the  highest  rich 
herbicide  exposures.  The  highest  concentrations  of 
both  herbicides  (over  2,000  parts  per  billion)  have 
been  detected  in  the  edible  portions  of  fish  during 
the  rice  herbicide  use  season.  The  key  to  minimiz- 
ing nonpoint  source  discharge  of  rice  pesticides  is 
the  integration  of  pest  control  and  water  manage- 
ment strategies  at  the  rice  field,  the  sub-basin,  and 
the  main  drainage  basins.  (Fazio-Omniplan) 
W86-03447 


RELATIONSHIP  BETWEEN  STREAM  RECRE- 
ATIONAL USE  AND  STREAM  CHARACTERIS- 
TICS WITH  IMPLICATIONS  FOR  MANAGE- 
MENT OF  ILLINOIS  STREAMS, 

Illinois  Dept.  of  Conservation,  Springfield. 
R.  D.  Westfall,  and  M.  P.  Armstrong. 
IN:  Proceedings  of  a  Conference  on  Management 
Techniques  for  Water  and  Related  Resources, 
April  1984.  p.  105-112.  2  fig,  1  tab,  14  ref,  1 
append.  Illinois  University  at  Urbana-Champaign, 
Water  Resources  Center,  October  1984,  Special 
Report  14. 

Descriptors:  'Stream  profiles,  'Streams,  'Recrea- 
tion, 'Management  planning,  Basins,  Public  access, 
Surveys. 

Basic  information  on  the  relationship  between  rec- 
reational use  of  the  type  of  streams  typical  of 
Illinois  and  their  physical  characteristics  is  general- 


ly unavailable.  The  study  was  designed  to  develop 
a  preliminary  model  of  recreational  use  and  stream 
chracteristics  and  to  determine  if  a  stream's  lack  of 
disturbance  was  related  to  its  use.  The  study  pro- 
vides evidence  that  a  simple  explanatory  model  of 
river  recreational  use  for  Illinois  can  rely  on  two 
easily  measurable  stream  characteristics-stream 
size  and  public  access.  Stream  disturbance,  as 
measured  in  this  study,  does  not  exhibit  a  strong 
negative  correlation  with  recreational  use,  at  least 
for  streams  in  the  Sangamon  Basin.  Certain  stream 
characteristics  such  as  natural  areas,  historic  sites, 
and  public  recreation  land,  which  might  be  expect- 
ed to  show  high  positive  relationships  with  recre- 
ational use,  do  not  significantly  relate  to  use.  The 
Sangamon  River  Basin  in  central  Illinois,  compris- 
ing 5,488  square  miles  (approximately  one-tenth  of 
the  state)  was  selected  for  study  because  data  on 
both  recreational  use  and  stream  characteristics 
were  available  and  the  basin  is  generally  represent- 
ative of  much  of  Illinois.  The  study  relied  on  data 
contained  in  the  Streams  Information  system,  a 
computerized  inventory  of  physical,  chemical,  bio- 
logical, cultural,  and  recreational  characteristics  of 
Illinois  rivers.  The  findings  have  relevance  for 
recreational  management  of  Illinois'  rivers  and 
streams.  (Fazio-Omniplan) 
W86-03451 


PLANNING  APPROACH  FOR  IMPROVED 
MANAGEMENT  OF  ILLINOIS  STREAMS  FOR 
RECREATION  AND  CONSERVATION, 

Illinois  Dept.  of  Conservation,  Springfield.  Com- 
prehensive Planning  Section. 
E.  L.  Hoffman,  R.  D.  Westfall,  and  G.  Tichacek. 
In:  Proceedings  of  a  Conference  on  Management 
Techniques  for  Water  and  Related  Resources, 
April  1984.  p  64-78,  2  fig,  1  tab,  14  ref,  1  append. 
Illinois  University  at  Urbana-Champaign,  Water 
Resources  Center,  October  1984,  Special  Report 
14. 

Descriptors:  'Management  planning,  'Streams, 
'Recreation,  'Conservation,  Planning,  Long-term 
planning,  Basins,  Natural  streams,  Macroinverte- 
brates,  Riparian  vegetation,  Public  access,  Ecosys- 
tem. 

Degradation  of  Illinois'  streams,  especially  of  their 
aquatic  and  riparian  habitat,  continues  at  an  alarm- 
ing rate.  The  Illinois  Department  of  Conservation 
initiated  a  long-term  Streams  Preservation  and 
Recreational  Use  Planning  Project.  This  paper  fo- 
cuses on  the  planning  element,  suggesting  a  prag- 
matic approach  to  streams  conservation.  The  ap- 
proach includes  eight  considerations  that  should 
make  the  plan  meet  most  decision  maker's  criteria 
of  reasonableness.  Given  those  considerations,  a 
method  for  categorizing  streams  was  developed 
based  on  biological  integrity,  naturalness,  recrea- 
tion value,  and  the  presence  of  special  features 
such  as  natural  areas,  historic  sites,  and  public 
recreation  land  and  access  sites  along  the  stream. 
This  method  systematically  compares  all  ten 
square  mile  drainage  or  larger  streams  in  the  San- 
gamon River  Basin  and  is  potentially  applicable 
statewide.  The  paper  gives  operational  definitions 
of  the  four  stream  values  and  of  nine  more  specific, 
measureable  characteristics.  In  addition  to  its  use- 
fulness in  characterizing  individual  streams,  the 
categorization  system  also  allows  the  Basin  to  be 
characterized  as  a  whole.  The  distribution  of  127 
streams  is  reasonable  even  across  five  categories. 
For  example,  the  percentage  of  riparian  forest 
along  streams  steadily  increases  from  7%  of  bank 
miles  (Category  V  streams  with  none  of  the  four 
values)  to  21.3%  (Category  I  with  all  four  values). 
(Fazio-Omniplan) 
W86-03452 


INDUCED  CHANGE  AND  ITS  IMPACT  ON 
AQUATIC  COMMUNITY  QUALITY  IN  THE 
SANGAMON  RIVER  BASIN  OF  ILLINOIS, 

Illinois  Dept.  of  Conservation,  Springfield. 
G.  Tichacek,  R.  D.  Westfall,  and  E.  L.  Hoffman. 
In:  Proceedings  of  a  Conference  on  Management 
Techniques  for  Water  and  Related  Resources, 
April  1984.  p  24-39,  4  fig,  1  tab,  10  ref,  1  append. 
Illinois  University  at  Urbana-Champaign,  Water 
Resources  Center,  October  1984,  Special  Report 
14. 


Descriptors:  'Aquatic  populations,  'Aquatic  life, 
'River  basins,  'Ecosystems,  Water  quality,  Water- 
shed, Fish,  Land  use,  Streams,  Stream  profiles, 
Valleys,  Sampling,  Macroinvertebrates,  Riparian 
waters,  Land  use,  Recreation. 

Alterations  to  streams  and  stream  valleys  are  often 
substantial  in  states  like  Illinois  which  have  been 
heavily  developed.  One  of  the  features  thought  to 
be  most  sensitive  is  the  health  of  stream  aquatic 
communities.  This  report  focuses  on  the  Sangamon 
River  Basin  which  covers  approximately  10%  of 
Illinois  and  is  typical  of  the  rural,  intensively- 
farmed  central  portion  of  Illinois.  The  analysis 
relies  on  data  contained  in  the  Illinois  Streams 
Information  System  which  includes  both  linear 
stream  characteristics  and  point  data.  Detailed 
sampling  station  data  on  fish,  macroinvertebrates, 
stream  physical  characteristics,  riparian  character- 
istics and  land  use,  recreational  use,  water  quality, 
and  other  information  were  collected  for  the  Basin 
in  1981  and  1982.  The  various  multivariate  and 
bivariate  analyses  did  not  detect  the  expected  sys- 
tematic relationships  at  a  statistically  significant 
level.  Minor  exceptions  occurred;  however,  con- 
sistency among  relationships  involving  the  three 
measures  of  aquatic  community  quality  was  not 
generally  evident.  Some  expected  relationships  oc- 
curred, but  in  most  cases  did  not  reach  statistical 
significance.  For  example,  the  Index  of  Biotic  In- 
tegrity was  positively  correlated  with  preferred 
substrate.  Percent  intolerant  macroinvertebrates 
was  positively  correlated  with  bankside  forest  and 
negatively  correlated  with  disturbance  measures. 
(Fazio-Omniplan) 
W86-03453 


GROUNDWATER  CONTAMINATION  AND 
EMERGENCY  RESPONSE  GUIDE, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 
J.  H.  Guswa,  W.  J.  Lyman,  A.  S.  Donigian,  T.  Y. 
Lo,  and  E.  W.  Shanahan. 

Noyes  Publications,  Park  Ridge,  NJ.  1984.  Pollu- 
tion Technology  Review,  No  111.  490  p. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water management,  'Monitoring,  'Reviews,  *Geo- 
hydrology,  Groundwater,  Waste  disposal,  Hazard- 
ous materials,  Decision  making,  Planning,  Water 
management. 

This  book  provides  an  overview  of  groundwater 
hydrology;  a  technology  review  of  equipment, 
methods,  and  field  techniques;  and  a  methodology 
for  estimating  groundwater  contamination  under 
emergency  response  conditions.  Part  I  assesses 
methodology  for  investigating  and  evaluating  un- 
known or  suspected  cases  of  contamination,  devel- 
oping decision  parameters,  and  selecting  a  remedial 
response.  Part  II  surveys  groundwater  fundamen- 
tals, state-of-the-art  equipment,  monitoring  meth- 
ods, and  treatment  and  containment  technologies. 
This  data  will  supply  input  to  developmental  ef- 
forts leading  to  more  efficient,  durable,  and  cost- 
effective  monitoring  and  remedial  action  technol- 
ogies. Part  III  describes  possible  emergency  re- 
sponse actions  at  toxic  spill  and  hazardous  waste 
disposal  sites.  It  provides  a  rapid  assessment  meth- 
odology for  performing  such  an  evaluation  within 
a  24-hr  emergency  response  time  frame.  (Geiger- 
PTT) 
W86-03457 


MANAGEMENT  OF  BOTTOM  SEDIMENTS 
CONTAINING  TOXIC  SUSTANCES:  PRO- 
CEEDINGS OF  THE  8TH  U.S./JAPAN  EX- 
PERTS MEETING, 

Army  Engineer  Inst,  for  Water  Resources,  Fort 
Belvoir,  VA. 

November  8-10,  1982,  Tokyo,  Japan.  July  1984. 
Thomas  R.  Paten,  editor.  475  p. 

Descriptors:  'Water  quality  control,  'Fate  of  pol- 
lutants, 'Dredging,  'Sediments,  Lake  restoration, 
Suspended  sediments,  Turbidity,  Accumulation, 
Bioaccumulation,  Fish. 

Papers  and  in-depth  discussions  on  dredging  and 
disposal  of  contaminated  sediments  were  presented 
by  Japanese  and  American  experts  at  a  November 
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8-10,  1982  meeting.  Dredging  without  significant 
resuspension  of  sediments  was  a  common  topic. 
Several  new  developments  in  equipment  were  de- 
scribed: Clean  Up,  Refresher,  Pneuma  pump.  Stud- 
ies included  large  lakes,  harbors,  and  rivers.  Other 
topics  included  dissolved  oxygen  profiles  as  affect- 
ed by  oxygen-demanding  bottom  sediments,  bioac- 
cumulation  of  toxic  materials  in  contaminated  sedi- 
ments by  biota,  restoration  of  eutrophic  lakes,  and 
ocean  disposal  of  dredged  materials  and  sludge. 
(Cassar-PTT) 
W86-03461 


DREDGING  AND  MANAGEMENT  PROBLEMS 
IN  LAKE  SUWA, 

K.  Nikado,  and  M.  Akabane. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances:  Proceedings  of  the  8th  U.S./ 
Japan    Experts   Meeting,    November    8-10,    1982, 
Tokyo,  Japan.  July  1984.  p  251-261,  11  fig,  3  tab. 

Descriptors:  *Water  quality  control,  *Dredging, 
•Lake  restoration,  Lake  Suwa,  Japan,  Dewatering, 
Sediments,  Lake  sediments,  Coagulation,  Filtra- 
tion, Eutrophic  lakes. 

Dredging  began  in  Lake  Suwa,  Japan,  in  1969  in 
an  effort  to  reduce  eutrophication  conditions.  Al- 
though the  first  stage  removed  1.5  million  cu  m  of 
sediment  from  the  shallow  areas,  no  significant 
improvement  was  noted  in  lake  water  quality.  Be- 
ginning in  1981  dredging  began  in  the  deeper  areas 
with  a  goal  of  5.3  million  cu  m  to  be  removed 
(sediment  up  to  50  cm  depth)  over  20  years.  Since 
dredged  material  could  not  be  left  near  the  lake,  it 
had  to  be  dewatered  for  transport  to  other  loca- 
tions. Mechanical  dehydration  proved  more  feasi- 
ble than  in-pond  sedimentation.  The  dewatering 
system  consisted  of  addition  of  45  ppm  of  inorgan- 
ic flocculant  (PAC),  addition  of  3-7  ppm  of  poly- 
meric coagulant,  and  filter  pressing.  (Cassar-PTT) 
W86-03462 


REMOVAL  OF  BOTTOM  SEDIMENTS  IN 
OSAKA  PORT  BY  THE  PNEUMA  PUMP 
DREDGE  'SHUNKAP, 

Osaka  Port  and  Harbour  Bureau  (Japan). 

S.  Kasajima. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances:  Proceedings  of  the  8th  U.S./ 

Japan   Experts   Meeting,    November    8-10,    1982, 

Tokyo,  Japan.  July  1984.  p  16-39,  7  fig,  12  photos, 

3ref. 

Descriptors:  *Water  quality  control,  *Dredging, 
•Sediments,  Pneuma  pump,  Osaka,  Japan,  Water 
pollution  prevention,  Pumps,  Odor  control,  Sus- 
pended sediments,  Turbidity,  Oily  water,  Harbors, 
Rivers. 

The  Pneuma  pump  system  has  been  used  success- 
fully since  1974  to  dredge  polluted  mud  from  the 
port  of  Osaka,  Japan,  and  its  tributaries.  This 
dredging  system  can  dredge  a  high  solids  concen- 
tration at  any  depth  without  fear  of  secondary 
pollution.  It  consists  of  a  pump  body,  a  distributor, 
and  a  compressor.  The  pump  body  consists  of 
three  cylindrical  tanks  used  as  one  assembly.  Each 
tank  is  fitted  with  an  inlet  port,  an  outlet  port,  and 
valves.  Some  results  of  dredging  tests  are  as  fol- 
lows: a  good  dredging  speed  is  1-3  m/min;  rubbish 
on  the  sea  bed  does  not  interfere;  the  shovel  should 
be  designed  for  the  site;  water  transparency  at  the 
surface  declines  by  15-20  cm  during  dredging;  and 
pan-fioc  application  is  not  suitable  for  mud  with 
very  high  solids  concentrations.  Design  of  the 
equipment  and  auxiliary  equipment  is  discussed  in 
detail.  Measures  for  preventing  secondary  pollu- 
tion include  scrubbing  of  sulfur-smelling  gases, 
placing  a  deodorant  (95%  bentonite,  phyroligneous 
acid,  and  papain)  on  the  filled  barges,  control  of 
oily  scum,  and  precipitation  of  suspended  solids  in 
surplus  water.  (Cassar-PTT) 
W86-03463 


CAPPING  OF  DREDGED  MATERIAL  DISPOS- 
AL MANAGEMENT  FOR  NEW  YORK 
HARBOR, 

Army  Engineer  District,  New  York. 
J.  M.  Mansky. 


IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances:  Proceedings  of  the  8th  U.S./ 
Japan  Experts  Meeting,  November  8-10,  1982, 
Tokyo,  Japan.  July  1984.  p  78-93,  4  fig,  1  tab,  21 
ref. 

Descriptors:  'Water  quality  control,  'Dredging, 
•Sediments,  'Metals,  Heavy  metals,  Polychlorinat- 
ed  biphenyls,  DDT,  Organic  compounds,  Borrow 
pits,  Disposal,  New  York  Bight,  Ocean  dumping. 

Monitoring  studies  conducted  on  contaminated 
sediment  deposits  in  the  New  York  Bight  indicated 
that  bioaccumulation  in  indicator  mussels  was  gen- 
erally less  at  a  site  capped  with  sand  than  at 
uncovered  dump  sites.  The  highest  mean  values  for 
heavy  metals  were  found  at  an  uncapped  site. 
These  were  as  follows:  Hg,  0.242  ppm;  Cd,  0.081 
ppm;  and  Pb,  1.13  ppm.  At  the  capped  site  Hg 
levels  were  0.030  ppm;  Cd,  0.041  ppm;  and  Pb, 
1.04  ppm.  No  statistically  significant  data  was  ob- 
tained for  polychlorinated  biphenyls  or  DDT. 
Mean  fuel  oil  bioaccumulation  was  greater  in  the 
capped  area  than  in  the  uncapped  areas.  A  field 
trial  with  uncontaminated  sediments  indicated  that 
subaqeous  borrow  pits  could  be  used  as  disposal 
pits  for  contaminated  dredged  sediments  if  capped 
with  sand.  (Cassar-PTT) 
W86-03464 


RESTORATION  STUDY  OF  DREDGING  IN 
LAKE  KSAUMIGAURA, 

F.  Kodama,  and  T.  Fukushima. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances:  Proceedings  of  the  8th  U.S./ 
Japan    Experts   Meeting,    November    8-10,    1982, 
Tokyo,  Japan.  July  1984.  p  94-111,  16  fig,  2  tab. 

Descriptors:  4Water  quality  control,  'Lake  resto- 
ration, 'Dredging,  Lake  Kasumigaura,  Japan,  Eu- 
trophic lakes,  Sediments,  Lake  sediments. 

Dredging  is  underway  in  the  eutrophic  Lake  Kasu- 
migaura, Japan,  as  part  of  a  lake  restoration 
project.  Located  in  a  drainage  basin  with  720,000 
population,  the  220  sq  km  lake  originally  had  40-50 
cm  of  sediment.  From  1975  to  1981  a  total  of 
300,000  cu  m  of  sediment  was  removed.  The 
dredging  system  consists  of  vacuum  suction  with 
pneumatic  discharge.  Dredged  material  is  dewa- 
tered in  ponds  or  by  progressive  trenching. 
(Cassar-PTT) 
W86-03468 


SPECIALIZED  DREDGES  DESIGNED  FOR 
BOTTOM  SEDIMENT  DREDGING, 

A.  Kaneko,  Y.  Watari,  and  N.  Aritomi. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances:  Proceedings  of  the  8th  U.S.? 
Japan  Experts  Meeting,  November  8-10,  1982, 
Tokyo,  Japan.  July  1984.  p  450-476,  24  fig,  11  tab, 
2  ref 

Descriptors:  *Water  quality  control,  *Dredging, 
•Sediments,  'Turbidity,  Bottom  sediments,  RE- 
FRESHER dredge. 

The  REFRESHER,  specialized  equipment  for  re- 
ducing sediment  resuspension  while  dredging,  is 
based  on  the  conventional  cutter  suction  dredge.  It 
has  a  gather  head  which  is  a  ribbon  blade  with  a 
reducing  spiral  at  the  front.  It  is  suitable  for  cutting 
soft  mud  to  hard  ground.  A  cover  and  shutter  are 
structured  to  prevent  turbidity  from  leaking  into 
the  surrounding  water.  Check  valves  prevent  back 
flow  of  sediment  water  into  discharge  pipes  in  an 
emergency.  A  gas  collector  apparatus  delivers  gas 
produced  to  the  suction  pipe.  Field  test  results  are 
given  to  show  the  turbidity  created  by  this  equip- 
ment. (Cassar-PTT) 
W86-03469 


PERFORMANCE   TESTS   OF   PNEUMA 
DREDGE  PUMP, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

T.  W.  Richardson. 

Meeting,  November  8-10,  1982,  Tokyo,  Japan.  July 

1984.  p  419-433,  16  fig,  1  tab. 


Descriptors:  'Water  quality  control,  'Dredging, 
•Sediments,  Sand,  Pumps,  Pneuma  pump,  Turbidi- 
ty- 

The  air-operated  Pneuma  dredge  pump,  model 
600/1000,  was  tested  at  four  locations  (river  chan- 
nel, lock  approach,  tidal  inlet,  and  dock)  in  sand 
and  fine-grained  sediments  and  in  water  depths 
from  1.8  to  10.7  meters.  The  pump  removed  fine- 
grained sediment  from  the  bottom  at  an  in  situ 
density  but  could  not  achieve  the  same  results  in 
sand.  High  density  discharge  could  be  sustained  for 
only  15  min  or  less.  The  pump  could  only  excavate 
sand  in  water  depths  greater  than  2.5  m.  The 
Pneuma  pump  had  a  lower  power  efficiency  (never 
greater  than  20%  and  often  less  than  10%)  than  a 
centrifugal  dredge  pump.  Turbidity  levels  generat- 
ed by  the  pump  were  not  excessive.  (Cassar-PTT) 
W86-03470 


BOTTOM  SEDIMENT  DREDGE  'CLEAN  UP'  • 
PRINCIPLE  AND  RESULTS  -, 

E.  Sato. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances:  Proceedings  of  the  8th  U.S./ 

Japan    Experts    Meeting,    November   8-10,    1982, 

Tokyo,  Japan.  July  1984.  p  403-418,  6  fig,  3  tab,  1 

ref. 

Descriptors:  *Water  quality  control,  *Dredging, 
•Turbidity,  *Sediments,  Suspended  sediments, 
CLEAN  UP,  Pumps,  Bottom  sediments. 

CLEAN  UP,  new  dredging  equipment  designed  to 
minimize  secondary  pollution  during  dredging 
contaminated  sediments,  was  constructed  and  field 
tested  (45  trials)  in  Japan.  It  is  equipped  with  a 
movable  wing  in  front  to  overlie  the  bottom  sedi- 
ments, a  movable  shutter  to  intercept  the  inflow  of 
outer  water,  a  mixing  device,  and  sensors  to  check 
the  dredging  conditions.  The  equipment  can  also 
control  the  contact  pressure  against  the  sea  bed 
and  stay  horizontal  regardless  of  depth.  A  sub- 
merged centrifugal  pump  was  chosen.  A  swing 
velocity  of  3-4  m/min  was  best  for  minimizing 
turbidity  generation.  An  adequate  cutting  depth 
was  0.4-0.5  m.  Turbidity  was  sometimes  80-100 
ppm  during  starting  of  the  pump  or  changing  of 
the  swing  direction.  The  concept  of  generation 
unit  of  turbidity  was  developed.  This  is  the  total 
dry  weight  of  turbidity  that  occurs  during  dredg- 
ing work  per  1  cu  m  of  materials  dredged  from  the 
sea  bed  (tons/cu  m).  (Cassar-PTT) 
W86-03471 


OVERVIEW  OF  CORPS  RESEARCH  PRO- 
GRAM ON  DREDGING  CONTAMINATED 
SEDIMENTS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
R.  L.  Montgomery,  and  G.  L.  Raymond. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances:  Proceedings  of  the  8th  U.S./ 
Japan  experts  Meeting,  November  8-10,  1982, 
Tokyo,  Japan.  July  1984.  p  381-402,  17  fig,  2  tab,  7 
ref. 

Descriptors:  'Water  quality  control,  'Dredging, 
'Sediments,  'Suspended  sediments,  Monitoring, 
Fate  of  pollutants. 

The  problems  of  dredging  contaminated  sediments 
with  existing  conventional  equipment  and  tech- 
niques are  discussed.  Since  dredging  practices  in 
the  U.S.  have  evolved  to  be  cost  efficient,  most 
conventional  dredges  are  not  specifically  designed 
or  intended  for  use  in  dredging  highly  contaminat- 
ed sediments.  This  paper  outlines  active  research  at 
the  Waterways  Experiment  Station  on  equipment 
and  techniques  for  dredging  contaminated  sedi- 
ments. The  question  of  dredging  in  contaminated 
sediments  is  being  addressed  in  three  ways:  the 
assembly  and  evaluation  of  available  domestic  and 
foreign  information  concerning  sediment  resuspen- 
sion and  contaminant  release,  the  development  of 
appropriate  laboratory  tests  to  predict  contaminant 
release  from  resuspended  sediments,  and  the  use  of 
field  studies  to  monitor  performance  and  compare 
dredges  operating  under  various  conditions.  Pre- 
liminary studies  involving  the  cutterhead,  dustpan, 
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and  clamshell  dredges  are  discussed.  The  water- 
tight clamshell  appeared  to  reduce  the  amount  of 
resuspended  sediment  in  the  upper  water  column, 
as  compared  with  the  conventional  open  clamshell. 
The  dustpan  head  showed  little  advantage  over  the 
conventional  cutterhead  suction  dredges.  The  basic 
sampling  methodology  used  proved  valid.  (Cassar- 
PTT) 
W86-03472 


FIELD  DREDGING  TEST  OF  SOFT  MUD 
LAYER  BY  A  FRONT-OPEN  TYPE  DRAG 
HEAD, 

Y.  Irie. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances:  Proceedings  of  the  8th  U.S./ 

Japan   Experts   Meeting,    November    8-10,    1982, 

Tokyo,  Japan.  July  1984.  p  326-380,  46  fig,  19  tab, 

7ref. 

Descriptors:  'Water  quality  control,  'Dredging, 
•Sediments,  Harbors,  Chiba  Port,  Nagoya  Port, 
Mikawa  Port,  Japan,  Bottom  sediments,  Clays, 
Turbidity. 

Field  dredging  tests  using  a  front  open  drag  head 
were  carried  out  in  closed  harbors.  This  equipment 
was  designed  to  dredge  soft  mud,  dredging  thinly 
and  widely,  in  high  density.  Three  tests  were  car- 
ried out-in  Chiba  Port,  Nagoya  Port,  and  Mikawa 
Port.  Sediments  were  silty  clays  or  clayey  silts. 
Turbidity  around  the  drag  head  was  usually  under 
10  mg/liter  in  one  test  and  usually  under  30  mg/ 
liter  in  the  other  tests.  Since  conditions  were  differ- 
ent in  the  three  tests,  results  cannot  be  compared. 
However,  information  was  obtained  which  permit- 
ted further  improvements  in  dredge  design  and 
operation.  (Cassar-PTT) 
W86-03473 


OVERVIEW  OF  A  DREDGING  DEMONSTRA- 
TION IN  CONTAMINATED  MATERIAL, 
JAMES  RIVER,  VIRGINIA, 

Army  Engineer  District,  Norfolk,  VA. 

R.  E.  Hudson,  and  R.  G.  Vann. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances:  Proceedings  of  the  8th  U.S./ 

Japan   Experts   Meeting,    November    8-10,    1982, 

Tokyo,  Japan.  July  1984.  p  312-325,  4  fig,  3  ref. 

Descriptors:  *Water  quality  control,  'Dredging, 
James  River,  Virginia,  Kepone,  Insecticides,  Sedi- 
ments, Monitoring,  Channels,  Suspended  solids, 
Water  pollution  prevention,  Dustpan  dredge, 
Cutter  suction  dredge,  Rivers. 

The  James  River,  Virginia,  is  a  tributary  of  the 
Chesapeake  Bay  polluted  with  the  toxic  pesticide 
Kepone.  The  Norfolk  District  of  the  Corps  of 
Engineers  accomplished  maintenance  dredging  op- 
erations within  the  polluted  portion  of  the  James 
River  channel  during  fiscal  year  1982.  As  part  of 
the  channel  maintenance,  the  District  conducted  a 
demonstration  of  a  dredging  method  designed  to 
contain  and  remove  a  polluted  layer  of  sediment 
with  a  minimum  of  resuspension.  The  method  in- 
volved modifying  and  fitting  an  existing  dustpan 
suction  head  to  a  contractor's  cutterhead  dredge. 
The  dredge  was  then  operated  using  an  anchoring 
and  maneuvering  wire  arrangement  that  enabled 
precise  positioning  of  the  suction  head  within  the 
specified  layer  of  polluted  sediment.  Monitoring  of 
operating  parameters  on  board  the  dredge,  of  resu- 
spension at  the  suction  head,  and  of  water  quality 
around  the  dredge  and  disposal  area  was  accom- 
plished with  appropriate  equipment.  The  dredge 
was  also  operated  in  the  conventional  cutterhead 
configuration  for  comparison  with  the  dustpan  ar- 
rangement. The  data  gathered  during  this  demon- 
stration project  permitted  evaluation  of  the  dredg- 
ing and  disposal  methods  utilized  and  will  be  useful 
in  planning  future  projects  in  the  James  River  and 
other  sites  involving  polluted  dredged  material. 
(Author) 
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EMERGENCY  RESPONSE  EQUIPMENT  TO 
CLEAN  UP  HAZARDOUS  CHEMICAL  RE- 
LEASES AT  SPILLS  AND  UNCONTROLLED 
WASTE  SITES, 


Municipal   Environmental   Research   Lab. -Cincin- 
nati, Edison,  NJ.  Solid  and  Hazardous  Waste  Re- 
search Div. 
I.  Wilder. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances:  Proceedings  of  the  8th  U.S./ 
Japan  Experts  Meeting,  November  8-10,  1982, 
Tokyo,  Japan.  July  1984.  p  262-280,  12  fig,  33  ref. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion prevention,  'Hazardous  materials,  Oil  spills, 
Chemical  spills,  Wastewater  treatment,  Monitor- 
ing, Diversion,  Streams,  Incineration,  Activated 
carbon,  Adsorption,  Soil  treatment,  Disasters, 
Chemical  wastewater,  Waste  disposal. 

This  paper  reviews  some  of  the  research  activities 
of  the  U.S.  Environmental  Protection  Agency 
(EPA)  regarding  the  development  of  emergency 
response  equipment  to  control  hazardous  chemical 
releases.  Several  devices  and  systems  have  been 
developed  by  EPA  for  environmental  emergencies 
involving  spills  and  uncontrolled  waste  sites.  Many 
of  these  have  already  been  made  available  com- 
mercially by  industry,  including  a  mobile  physical/ 
chemical  treatment  system  for  processing  contami- 
nated water  at  hazardous  incidents  and  a  mobile 
laboratory  for  onsite  chemical  analyses.  Other 
operationally  ready  devices  addressed  in  this  paper 
include:  a  mobile  stream  diversion  system  for  iso- 
lating segments  of  small  streams  to  facilitate  the 
removal  of  contaminated  sediments;  a  portable 
back-pack  polyurethane  foam  diking  system  for  the 
containment  of  spilled  chemicals;  and  an  acoustic 
emission-based  spill  alert  device  for  detecting  im- 
minent dike  failure  at  lagoons  containing  toxic  and 
hazardous  wastes.  Prototypical  equipment,  de- 
scribed in  this  paper,  which  are  now  undergoing 
shakedown  testing  and  evaluation  include  a  mobile 
soils  washing  system  for  extracting  spilled  materi- 
als from  excavated  soils  onsite  and  a  mobile,  field- 
use  incineration  system  for  the  thermal  destruction 
of  toxic  organic  compounds.  (Author) 
W86-03476 


REVIEW  OF  CONTROL  MEASURES  FOR  OB- 
JECTIONAL  ALGAL  'BLOOMS', 

Montana  Univ.,  Missoula. 
G.  W.  Prescott. 

IN:  Proceedings  of  Workshop  on  Algal  Manage- 
ment and  Control,  March  9-12,  1980,  Pacific 
Grove,  CA.  Technical  Report  E-81-7,  May  1981. 
Final  Report.  Army  Engineer  Waterways  Experi- 
ment Station,  Vicksburg,  MS.  p  5-14,  35  ref. 

Descriptors:  'Biocontrol,  'Algal  control,  'Algal 
toxins,  'Algicides,  'Nuisance  algae,  Algae,  Antibi- 
otics, Copper  sulfate,  Eutrophication,  Taste,  Water 
quality  management,  Odor,  Nutrients,  Viruses, 
Pesticides. 

Algae  have  been  responsbile  for  bad  taste  and  odor 
in  some  water  supplies.  The  earliest  attempts  to 
purify  water  of  algae  may  have  been  in  the  1 800's 
when  potassium  permanganate  was  used  as  a  cidal 
agent  against  both  bacteria  and  algae.  The  effec- 
tiveness of  Cu  as  an  algicide  was  discovered  in 
France  and  Germany  in  the  late  19th  century.  It 
was  used  in  the  United  States  in  the  early  1900's. 
After  World  War  II,  the  United  States  government 
began  to  investigate  the  effectiveness  of  different 
chemicals  as  algicides.  Many  chemical  companies 
have  prepared  algicides  for  commercial  dispensing 
under  trade  names  during  the  last  25  years.  In 
recent  years,  algicidal  research  has  concentrated 
on  biocontrol  agents.  Cyanophages  which  are  toxic 
to  blue-green  algae  are  generally  widely  distribut- 
ed, especially  in  sewage  lagoons.  Bacterial  parasit- 
ism and  antibiotics  are  highly  specific  control 
agents  that  are  being  studied  for  algal  control. 
Starvation  or  the  reduction  of  phosphorus  and 
nitrogen  nutrients  eventually  reduces  algal  floras. 
At  present,  the  chemical  control  methods  still 
remain  the  most  successful  and  practical,  and 
copper  sulfate,  one  of  the  least  expensive  methods 
for  the  control  of  algae  in  lakes  and  reservoirs. 
(Geiger-PTT) 
W86-03484 


SELECTIVE  ALGICIDES, 

Algae  Acres,  McFarland,  WI. 


Water  Quality  Control — Group  5G 

G.  P.  Fitzgerald. 

IN:  Proceedings  of  Workshop  on  Algal  Manage- 
ment and  Control,  March  9-12,  1980,  Pacific 
Grove,  CA.  Technical  Report  E-81-7,  May  1981. 
Final  Report.  Army  Engineer  Waterways  Experi- 
ment Station,  Vicksburg,  MS.  p  15-31,  5  tab,  22  ref. 

Descriptors:  'Algal  control,  'Algicides,  'Copper 
sulfate,  'Chlorine,  'Chemcontrol,  Pesticides,  Algal 
blooms,  Reservoirs,  Ponds,  Lakes,  Swimming 
pools,  Algae,  Biodegradation,  Nuisance  algae, 
Chlorophyta,  Cyanophyta. 

Algae  may  cause  problems  in  fish  ponds  by  fouling 
fish  harvesting  nets  or  causing  oxygen  depletion 
which  results  in  fish  kills.  In  reservoirs,  algae  may 
cause  obnoxious  tastes  or  odor  problems.  Large 
algal  blooms  may  cause  the  closing  of  beaches  or 
swimming  areas.  Methods  for  selecting  algicides 
should  be  simple  procedures  that  are  specific  for 
the  type  of  algae  to  be  controlled.  The  algae 
causing  problems  in  lakes  and  ponds  have  been 
found  to  be  particularly  sensitive  to  the  toxicity  of 
copper.  The  algae  causing  problems  in  swimming 
pools  are  best  controlled  by  halide  compounds, 
usually  chlorine  or  bromine.  Quaternary  ammonia 
products  may  also  be  used.  Copper  sulfate  has  been 
the  chemical  of  choice  for  control  of  algae  in  lakes, 
ponds,  and  reservoirs.  As  an  alternative,  potassium 
permanganate  may  be  used.  The  effectiveness  of 
algicidal  or  algistatic  chemicals  can  be  evaluated  in 
laboratory  or  field  tests.  Chemicals  used  to  control 
algae  can  be  tested  for  detoxification  (biodegrada- 
tion) by  simple  modifications  of  algicidal  or  algista- 
tic test  procedures.  All  chemicals  to  be  added  to 
aquatic  environments  should  be  evaluated  to  deter- 
mine if  they  will  be  biodegraded  or  remain  in  toxic 
condition  to  pollute  the  environment.  (Geiger- 
PTT) 
W86-03485 


STATE-OF-THE-ART  SUMMARY  OF  PHOS- 
PHORUS INACTIVATION  AS  A  LAKE  RESTO- 
RATION TECHNIQUE, 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

G.  D.  Cooke,  and  R.  H.  Kennedy. 
IN:  Proceedings  of  Workshop  on  Algal  Manage- 
ment and  Control,  March  9-12,  1980,  Pacific 
Grove,  CA.  Technical  Report  E-81-7,  May  1981. 
Final  Report.  Army  Engineer  Waterways  Experi- 
ment Station,  Vicksburg,  MS.  p  32-56,  4  fig,  1  tab, 
27  ref. 

Descriptors:  'Lake  restoration,  'Nutrient  removal, 
'Phosphorus  removal,  'Algal  control,  'Aluminum 
sulfate,  Nutrients,  Aluminum,  Phosphorus,  Algal 
blooms,  Algae,  Nuisance  algae,  Trophic  level, 
Lakes,  Case  studies. 

The  addition  of  aluminum  sulfate  and/or  sodium 
aluminate,  is  a  lake  restoration  technique  often 
called  nutrient  inactivation  or  precipitation.  Al 
salts  are  effective  in  removing  inorganic  and  par- 
ticulate P  and  can  therefore  accelerate  improve- 
ment in  lake  trophic  state.  Two  approaches  for  the 
addition  of  Al  salts  to  lakes  may  be  used.  The 
amount  of  Al  which  can  be  added  is  directly 
related  to  lake  alkalinity.  The  addition  of  Al  for 
the  purpose  of  controlling  P  release  from  sedi- 
ments is  the  approach  of  choice  for  control  of  algal 
biomass.  Al  salts  have  commonly  been  applied  in 
both  surface  and  hypolimnetic  treatments  by 
barge.  Five  case  studies  of  lake  treatments  are 
reviewed  to  illustrate  the  range  of  procedures 
available.  No  apparent  toxicity  of  Al  to  fish  or 
benthic  invertebrates  are  reported;  however,  a  de- 
cline in  species  diversity  of  planktonic  microcrusta- 
cea  was  noted  after  Al  treatment  in  West  Twin 
Lake,  Ohio.  No  long-term  monitoring  effects  are 
available.  The  technique  for  lowering  P  concentra- 
tion to  the  point  of  exerting  control  of  algal  bio- 
mass appears  to  be  a  successful  one,  although  the 
longevity  of  effectiveness  is  not  known.  (Geiger- 
PTT) 
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CONTROL  OF  NON-POINT  NUTRIENT 
CAUSED  ALGAL  PROBLEMS  ESPECIALLY 
BY  DILUTION, 
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:- 


Group  5G — Water  Quality  Control 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 
E.  B.  Welch. 

IN:  Proceedings  of  Workshop  on  Algal  Manage- 
ment and  Control,  March  9-12,  1980,  Pacific 
Grove,  CA.  Technical  Report  E-81-7,  May  1981. 
Final  Report.  Army  Engineer  Waterways  Experi- 
ment Station,  Vicksburg,  MS  p  98-120,  3  fig,  8  tab, 
25  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Nutri- 
ents, 'Water  quality  management,  *Storm  sewers, 
•Algal  control,  Watershed  management,  Phospho- 
rus, Lakes,  Nitrogen,  Surface  waters,  Algae,  Phos- 
phorus removal,  Nuisance  algae. 

Non-point  sources  of  nutrients  that  lead  to  nui- 
sance algae  blooms  can  theoretically  be  controlled 
by  prevention  of  excessive  development  in  water- 
sheds thus  keeping  phosphorus  yields  below  criti- 
cal limits  for  the  lake  in  question.  Treatment  of 
runoff  in  wetland  areas  appears  promising;  howev- 
er, there  is  little  evidence  to  suggest  that  retention 
ponds  are  effective  at  removing  phosphorus  and 
nitrogen.  Diversion  of  stormsewers  has  been  pro- 
posed and  implemented  and  should  be  effective  if 
nutrient  concentration  in  the  inflow  is  high,  thus 
being  analogous  to  sewage  effluent  diversion.  Dilu- 
tion of  non-point  sources  of  nutrients  has  been 
successful  in  at  least  two  situations  and  has  shown 
enough  promise  in  at  least  five  other  instances  in 
the  West  to  be  proposed.  Lake  quality  in  Moses 
and  Green  Lakes,  Washington,  improved  by  over 
70  and  50  percent,  respectively,  in  terms  of  chloro- 
phyll a,  total  phosphorus  and  visibility.  This  oc- 
curred as  a  result  of  dilution  rates  on  the  order  of 
0.5  to  1.0  percent  per  day  during  the  spring 
summer  growth  period  -  about  ten  times  the 
normal  rates.  Dilution  of  allelopathic  excretory 
products  appears  to  have  more  merit  as  a  cause  for 
inhibition  of  blue-greens  and  favoring  diatoms  than 
does  the  decrease  in  nutrient  content.  If  so,  the 
addition  of  even  relatively  rich  water  could  benefit 
lake  quality.  (Author) 
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LIMITS  TO  THE  CONTROL  OF  ALGAL  POPU- 
LATIONS BY  GRAZING  ZOOPLANKTON: 
THE  ENVIRONMENTAL  THEATER  AND  THE 
ECOLOGICAL  PLAY, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
K.  G.  Porter. 

IN:  Proceedings  of  Workshop  on  Algal  Manage- 
ment and  Control,  March  9-12,  1980,  Pacific 
Grove,  CA.  Technical  Report  E-81-7,  May  1981. 
Final  Report.  Army  Engineer  Waterways  Experi- 
ment Station,  Vicksburg,  MS.  p  121-130,  1  fig,  2 
tab,  7  ref. 

Descriptors:  'Grazing,  'Zooplankton,  'Algal  con- 
trol, 'Food  chains,  'Species  diversity,  Nutrients, 
Phosphorus,  Algae,  Species  composition,  Proto- 
zoans, Rotifers,  Aquatic  populations,  Eutrophica- 
tion,  Lake  restoration,  Ecology. 

Grazing  zooplankton  can  control  algae  that  are 
palatable  to  them  and  within  a  manageable  size 
range.  Selective  grazing  can  shift  the  relative  abun- 
dance among  algal  species  in  a  community  as  dem- 
onstrated in  in  situ  manipulation  studies.  Within 
limits,  grazers  can  also  determine  algal  abundance 
and  community  composition.  Mild  cases  of  eu- 
trophication  are  inhibited  by  algal  filaments  while 
copepod  populations  increase.  Intense  eutrophica- 
tion  may  cause  elimination  of  larger  grazers  and 
promotion  of  smaller  microzooplankton  (rotifers 
and  protozoans).  Future  research  to  manage  algal- 
zooplankton  systems  should  include  examining  the 
food  particle  spectrum  and  the  role  of  bacteria  and 
detritus  in  aquatic  food  chains,  including  micro- 
zooplankton in  analyses  of  plantonic  community 
composition,  determining  local  and  regional  varia- 
bility in  algal-zooplankton  interactions  and  devel- 
oping quick  methods  for  determining  grazing  po- 
tential on  the  available  particle  spectrum.  (Geiger- 
PTT) 
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ALGAL  CONTROL  THROUGH  TROPHIC- 
LEVEL  INTERACTIONS:  A  SUBTROPICAL 
PERSEPCTIVE, 


Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 
T.  L.  Crisman. 

IN:  Proceedings  of  Workshop  on  Algal  Manage- 
ment and  Control,  March  9-12,  1980,  Pacific 
Grove,  CA.  Technical  Report  E-81-7,  May  1981. 
Final  Report.  Army  Engineer  Waterways  Experi- 
ment Station,  Vicksburg,  MS.  p  131-145,  6  fig,  33 
ref. 

Descriptors:  'Algal  control,  'Grazing,  'Zooplank- 
ton, 'Nuisance  algae,  'Biocontrol,  Phytoplankton, 
Daphnia,  Eutrophication,  Crustaceans,  Algae, 
Water  quality  management,  Lakes,  Fish,  Species 
composition,  Aquatic  populations,  Aquatic  ani- 
mals, Trophic  level. 

Numerous  investigators  have  proposed  that  the 
composition  and  abundance  of  algal  populations 
can  be  controlled  biologically  through  a  manipula- 
tion of  the  community  structure  of  phytoplankton 
consumers  such  as  macrozooplankton,  but  the  fea- 
sibility of  this  approach  has  not  been  evaluated  for 
subtropical  zooplankton  such  as  large  species  of 
Daphnia  exerting  a  major  control  over  phyto- 
plankton. Subtropical  systems  are  more  complex 
due  to  the  absence  of  large  kaphnids  and  the 
domination  of  fish  faunas  in  eutrophic  lakes  by 
phytophagous  taxa  including  shad.  It  is  suggested 
that  management  schemes  for  the  biological  con- 
trol of  phytoplankton  consider  regional  differences 
in  both  the  structure  of  grazer  communities  and  the 
major  'nuisance'  phytoplankton  species.  Construc- 
tion of  regional  rather  than  a  national  management 
scheme  for  the  biological  control  of  algae  should 
be  stressed.  (Author) 
W86-03490 


EXTRACELLULAR  METABOLITE  INVOLVE- 
MENT IN  PLANKTON  COMMUNITY  STRUC- 
TURE, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-03491 


CYANOPHAGES:  ARE  THEY  POTENTIAL  BI- 
OLOGICAL CONTROL  AGENTS  OF  NUI- 
SANCE BLUE-GREEN  ALGAE, 

California  Univ.,  Riverside.  Dept.  of  Plant  Pathol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2H. 
W86-03492 


UTILIZATION  OF  BACTERIA  IN  MANAGING 
CYANOBACTERIAL  POPULATIONS:  A 
REVIEW  AND  UPDATE, 

Medical  Coll.  of  Ohio  at  Toledo.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-03493 


ALGICIDES  AND  ALGAL  MANAGEMENT 
AND  CONTROL:  BIBLIOGRAPHY, 

Montana  Univ.,  Missoula. 
G.  W.  Prescott. 

IN:  Proceedings  of  Workshop  on  Algal  Manage- 
ment and  Control  March  9-12,  1980,  Pacific 
Grove,  CA.  Technical  Report  E-81-7,  May  1981. 
Final  Report.  Army  Engineer  Waterways  Experi- 
ment Station,  Vicksburg,  MS.  p  259-299. 

Descriptors:  'Bibliographies,  'Algicides,  'Algal 
control,  Biocontrol,  Antibiotics,  Nutrients,  Algae, 
Copper  sulfate,  Grazing,  Fish,  Pesticides,  Chemi- 
cal treatment. 

A  bibliography  for  algicides  and  algal  management 
and  control  includes  a  subject  index  that  is  divided 
into  several  sections:  chemical  control  by  agents 
other  than  copper  sulfate,  and  general  reports; 
biological  and  natural  control;  physical  control; 
methods  of  application  of  chemicals  (techniques); 
cold  weather  treatment;  and  other  literature.  The 
section  on  biological  and  natural  control  includes 
references  to  works  on  topics  of  viral  and  bacterio- 
loical  control  agents,  antibiotics  and  extrametabo- 
lites,  grazing  (fish  and  microfauna),  and  nutrient 
management.  (Geiger-PTT) 


W86-03494 


GROUNDWATER  MANAGEMENT  STRATEGY 
FOR  MICHIGAN:  PUBLIC  NOTIFICATION 
METHODS. 

Michigan   Dept.  of  Natural   Resources,   Lansing. 

Water  Quality  Div. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB83- 132662, 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

MI/DNR/GW-82/08,  July  1982.  28  p,  5  append. 

P00558801. 

Descriptors:  'Information  systems,  'Groundwater, 
Groundwater  management,  Water  quality,  Water 
pollution,  Water  quality  management,  Groundwat- 
er pollution,  Public  health,  Public  alerting. 

Several  thousand  sites  in  Michigan  have  been  iden- 
tified as  areas  of  potential  groundwater  contamina- 
tion. The  need  for  an  effective  system  of  informing 
the  users  of  contaminated  groundwater  supply 
wells  of  the  dangers  associated  with  continued 
consumption  of  their  groundwater  is  stressed.  A 
comprehensive  public  alerting  system  consists  of 
two  categories  of  notification  methods:  short-term 
notification  and  long-term  notification  methods  are 
used  to  immediately  alert  the  users  of  a  contami- 
nated water  supply  well.  Long-term  notification 
methods  are  intended  to  ensure  that  people  do  not 
unknowingly  utilize  contaminated  groundwater  at 
any  time  after  a  problem  has  been  detected  and 
initial  notification  taken  place.  This  report  docu- 
ments current  formal  and  informal  methods  that 
are  used  in  Michigan  for  both  short-term  and  long- 
term  notification  of  groundwater  contamination 
problems  and  their  consequences.  As  a  result  of 
this  documentation,  problem  areas  are  identified 
and  recommendations  are  presented.  (Halterman- 
PTT) 
W86-03513 


DIRTY  DEVIL  PROJECT:  CLASS  II  CULTRAL 
RESOURCES  INVENTORY  IN  CENTRAL 
UTAH, 

P-III  Associates,  Inc.,  Salt  Lake  City,  UT. 

For  primary   bibliographic   entry   see   Field   6G. 

W86-03518 


PERFORMANCE  OF  SANITARY  COMPLE- 
TION MEASURES  OF  WELLS  AND  BORE- 
HOLES USED  FOR  RURAL  WATER  SUPPLIES 
IN  MALAWI, 

Department  of  Lands,  Valuation  and  Water,  Li- 
longwe (Malawi). 
W.  J.  Lewis,  and  P.  J.  Chilton. 
IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No.  144,  1984.  p  235- 
247,  5  fig,  1  tab,  12  ref. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion sources,  'Wells,  'Boreholes,  'Water  supply, 
Bacterial  analysis,  MMalawi,  Coliforms,  Strepto- 
cocci, Rural  areas,  Fate  of  pollutants,  Dug  wells, 
Shallow  wells,  Microbiology,  Protection,  Seasonal 
variation. 

A  microbiological  testing  program  was  conducted 
on  the  plateau  of  central  Malawi  during  both  dry 
and  wet  seasons.  Fecal  coliforms  and  fecal  strepto- 
cocci per  100  ml,  respectively,  were  less  than  10 
and  20  in  boreholes  and  less  than  20  and  50  in 
protected  dug  wells.  However,  some  lined  dug 
wells,  olde  boreholes,  and  about  50%  of  the  unpro- 
tected wells  had  fecal  coliform  levels  in  excess  of 
500  per  100  ml.  In  the  wet  season  fecal  strepto- 
cocci levels  remained  below  the  20  per  100  ml 
standard  in  59%  of  backfilled  dug  wells,  41%  of 
non-backfilled  dug  wells,  and  85%  of  boreholes. 
Some  possible  reasons  for  the  inferior  water  qual- 
ity of  dug  wells  as  compared  with  boreholes  are  (1) 
water  tables  of  less  than  2  m,  (2)  presence  of 
fissures  in  the  clay  dambo  soils,  voids  from  plant 
roots  and  animal  burrows,  (3)  proximity  to  live- 
stock watering  and  grazing,  and  (4)  frequent  siting 
near  grossly  polluted  traditional  water  sources. 
The  most  appropriate  defense  against  pollution  of 
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shallow  groundwater  supplies  are  proper  siting  and 
good  sanitary  completion  (backfilling,  etc.). 
W86-03582 


WATER  RESOURCE  DATA  AND  TREND 
ANALYSIS  FOR  THE  BLUE  CREEK  WATER- 
SHED PROJECT,  PIKE  COUNTY,  ILLINOIS: 
PHASE  n, 

Illinois  State  Environmental  Protection  Agency, 
Springfield.  Div.  of  Water  Pollution  Control. 
T.  E.  Davenport. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-1 19917, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
IEPA/WPC/82-0082,  September  1982.  161  p,  7 
fig,  54  tab,  12app,  86  ref. 

Descriptors:  *Hydrologic  data,  'Surface  water, 
•Groundwater,  'Illinois,  'Water  quality,  Flow 
rate,  Gaging  stations,  Sampling  sites,  Chemical 
analysis,  Water  analysis,  Water  levels. 

The  Illinois  Environmental  Protection  Agency 
(EPA)  in  cooperation  with  the  United  States  De- 
partment of  Agriculture  Agencies,  Agricultural 
Stabilization  and  Conservation  Service  (ASCS), 
Cooperative  Extension  Service  (CES)  and  Soil 
Conservation  Service  (SCS),  is  evaluating  the 
impact  of  Resource  Management  Systems  (RMS's) 
implemented  under  the  ACP  Special  Water  Qual- 
ity Project  in  the  Blue  Creek  Watershed,  Pike 
County,  Illinois.  The  primary  objectives  of  this 
project  are  to  identify  the  most  viable  agricultural 
non-point  source  control  strategy,  demonstrate  its 
effectiveness,  develop  a  methodology  to  identify 
land  causing  water  quality  problems  and  to  deter- 
mine the  appropriate  RMS's.  The  physical,  biologi- 
cal, and  chemical  characteristics  of  the  Blue  Creek 
watershed  were  studied  since  May,  1980.  A  com- 
prehensive monitoring  network  for  the  entire  Blue 
Creek  Watershed  was  established  by  IEPA  to  doc- 
ument the  basic  hydrological,  meterological,  and 
water  quality  factors  of  the  project  area  during 
1980.  The  duration,  timing  and  quantity  of  NPS 
pollutants  were  evaluated  to  determine  land  man- 
agement effects  on  the  water  quality/quantity 
budget.  Methods  used  for  field  and  laboratory  pro- 
cedures are  those  accepted  for  agricultural  related 
hydrology  research.  Analytical  techniques  are  doc- 
umented, but  not  detailed.  By  October  1,  1981, 
70%  of  the  soil  loss  reduction  goal  had  been 
achieved,  and  erosion  had  been  reduced  by  16,495 
tons/year.  Precipitation  was  17.5%  above  normal, 
with  variability  of  streamflow  attributed  primarily 
to  the  precipitation  patterns  and  land  cover.  High 
flows  were  measured  from  February  through  June 
while  lower  flows  were  measured  during  July  and 
August.  The  rainfall-runoff  ratio  ranged  from  4.7% 
to  80.1%  during  July  and  averaged  41.4%  for 
Water  Year  1981.  Water  samples  were  collected  at 
seven  stations  in  the  Blue  Creek  Watershed  during 
Phase  II  of  the  project,  with  three  types  of  stations 
located  within  the  watershed:  watershed  stations 
(A,B,C)  sub-basin  D  and  field  stations  (E,F,J). 
W86-03610 


CANADIAN  INLAND  WATERS:  COASTAL  EN- 
VIRONMENTS AND  THE  CLEANUP  OF  OIL 
SPILLS, 

Woodward-Clyde    Consultants,    Victoria   (British 
Columbia). 
E.  H.  Owens. 

EPS  3-EC-82-3,  July  1982.  Department  of  the  En- 
vironment, Ottawa  (Ontario).  33  p,  11  fig,  8  tab,  4 
ref. 

Descriptors:  'Oil  spills,  'Shore  protection,  'Envi- 
ronmental protection,  'Fate  of  pollutants,  'Water 
quality  control,  Cleanup  operations,  Lake  shores, 
Rivers,  Inland  waterways,  Protection,  Water  level, 
Beaches,  Waves,  Wind  waves,  Canada,  Water  pol- 
lution sources,  Water  pollution  prevention. 

Guidelines  for  shoreline  protection  and  cleanup 
after  oil  spills  in  inland  waters  (lakes  and  rivers) 
are  presented.  Part  I  describes  the  spill  and  envi- 
ronmental information  necessary  to  evaluate  the 
spill  impact  and  environmental  sensitivity.  Impor- 
tant factors  in  evaluating  the  impact  and  persist- 
ence of  stranded  oil  are  shoreline  type  (e.g.,  mud, 
sand,   vegetation,    rock,    man-made)   and   energy 


levels  as  affected  by  waves,  water  level,  wind,  and 
ice.  Part  II  discusses  methods  of  protection  and 
cleanup  for  each  shoreline  type.  Decision  guides 
are  given  for  various  substrates  and  conditions. 
Five  checklists  help  to  organize  the  spill  and  envi- 
ronmental information  and  to  assess  shoreline  sen- 
sitivity, protection  methods,  and  cleanup  methods. 
Among  the  23  cleanup  methods  are  use  of  mechan- 
ical equipment  (bulldozer,  dragline,  etc.),  flushing, 
steam  cleaning,  sandblasting,  pumping  and 
vacuum,  manual  removal,  burning,  and  natural 
degradation. 
W86-03621 


EVALUATION  OF  OIL  SKIMMERS  AND 
PUMPS, 

Environmental  Protection  Service,  Ottawa  (Ontar- 
io). 

Report  EPS  4-EC-81-4,  December  1981.  78  p,  13 
fig,  12  tab,  9  plates,  16  ref,  3  append. 

Descriptors:  'Oil  skimmers,  'Oil  recovery, 
'Pumps,  'Evaluation,  Oil  slicks,  Oil,  Field  tests, 
Cleanup  operations. 

A  series  of  laboratory  trials  was  conducted  in  the 
test  tank  of  Arctec  Canada  Ltd.,  Ontario,  in  order 
to  evalute  five  oil  skimmers  and  a  number  of 
related  devices.  Test  were  conducted  using  Ven- 
ezuelan crude  and  diesel  oils,  at  oil  slick  thick- 
nesses of  1  to  10  mm.  The  program  included  two 
stationary  skimmers;  one  remotely  controlled  se- 
mistationary  skimmer;  two  mobile  machines  (one 
towed  unit  and  one  completely  selfconducted 
skimmer  package);  and  two  pumps.  The  actual  oil 
recovery  rate  of  the  oleophilic  stationary  skimmers 
evaluated  by  this  test  program  was  closely  related 
to  the  oil  spreading  characteristics  as  well  as  to  the 
operating  characteristics  of  the  skimmer  itself.  The 
oil  content  factor  of  the  oleophilic  skimmers  was 
very  high  and  the  use  of  a  small  settling  tank  for  a 
short  period  of  time  did  not  noticeably  improve 
the  oil  content  factor  of  the  liquid  recovered. 
Booming  off  a  slick  of  approximately  2  to  5  mm 
improved  not  only  the  actual  oil  recovery  rate,  but 
the  oil  content  factor  of  the  recovered  liquid  as 
well.  For  oil  slick  thicknesses  of  <2  mm,  the  water 
content  factor  increased  rapidly,  especially  in 
crude  oil.  The  use  of  a  small  separator  of  1000  1/ 
min  was  only  good  for  a  weir  type  of  skimmer, 
where  the  oil  content  factor  was  low.  A  positive 
displacement  pump  (preferably  multi-chambered) 
designed  for  field  use  was  the  most  adequate  trans- 
fer pump  for  oil  cleanup  operations. 
W86-03625 


OIL  STOP  VALVE:  OIL  SPILL  CONTAIN- 
MENT RESEARCH  AND  DEVELOPMENT 
PROJECT, 

Bonneville  Power  Administration,  Portland,  OR. 
R.  D.  Bourn. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-019262. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
DOE/BP-121,  July  1982.  15  p,  2  fig,  6  app,  25  ref. 

Descriptors:  'Oil  spills,  'Water  quqlity  control, 
•Valves,  'Stormwater,  'Powerplants,  Oil  skim- 
mers, Environmental  protection,  Floats,  Bonne- 
ville Power  Administration,  AFL/Clark  Indus- 
tries, Wate  r  treatment. 

An  oil  stop  valve,  produced  by  AFL/Clark  Indus- 
tries, was  tested  for  use  in  the  Bonneville  Power 
Administration's  Oil  Spill  Containment  and  Coun- 
termeasure  Program.  The  small,  direct-acting 
valve  can  be  used  independently  or  with  separator 
tanks  and  lagoon  systems.  Its  only  moving  part  is  a 
ballasted  float  having  a  specific  gravity  between 
that  of  oil  and  water.  When  oil  enters  the  water, 
usually  in  a  manhole,  the  float  seats  itself,  closing 
the  valve  and  allowing  the  oil  to  back  into  a  drain. 
Tests  of  a  4-inch  valve  led  to  modifications  and 
construction  of  8-inch  and  12-inch  models.  The  12- 
inch  valve  has  a  1400  gal  per  min  capacity.  Small 
twigs  and  leaves  do  not  interfere  with  the  valve's 
operation  or  impede  water  flow.  The  valve's  major 
limitation  is  it  inability  to  reopen  once  closed  by  a 
intrusion  of  oil.  Since  an  automatically  opening 
valve  of  this  size  cannot  be  practically  constructed, 
the  valve  must  be  inspected  regularly  for  closure 
due  to  oil  accumulation  or  water  evaporation. 


W86-03627 


EVALUATING  CHANGES  IN  DIKE  FIELD 
FISHES  WITH  COMMUNITY  INFORMATION 
INDICES, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  7A. 

W86-03628 


CONSEQUENCE  ASSESSMENT  OF  HYDRO- 
LOGICAL  COMMUNICATIONS  THROUGH 
BOREHOLE  PLUGS, 

INTERA  Technologies,  Inc.,  Houston,  TX. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-011242, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Techincal  Report  771-OOG-02,  August  10,  1981.  28 
p,  8  fig,  10  ref,  2  append.  DE-AC04-76DP00789. 

Descriptors:  'Boreholes,  'Radioactive  waste  dis- 
posal, 'Fate  of  pollutants,  'Aquifers,  'Permeabil- 
ity, 'Geohydrology,  'Waste  disposal,  'Ground- 
water movement,  Leaching,  Plugs,  Waste  Isolation 
Pilot  Plant,  New  Mexico,  Hydraulic  permeability, 
Rustler  formation,  Delaware  Mountain  formation, 
Conductance,  Hydrologic  aspects,  Water  flow, 
Underground  waste  disposal. 

Plugging  boreholes  in  a  nuclear  waste  repository 
with  very  low  permeability  plugs  is  probably  not 
essential  to  contain  the  radioactive  wastes  in  the 
Waste  Isolation  Pilot  Plant,  southeast  New 
Mexico.  Four  hypothetical  cases  of  hydrological 
communication  between  aquifer(s)  and  repository 
are  considered:  (1)  the  U-tube  scenario,  two  well- 
bores  and/or  shafts  connecting  aquifer  and  reposi- 
tory; (2)  a  single  borehole  running  through  an 
upper  aquifer,  the  repository,  and  a  lower  aquifer; 
(3)  similar  to  (1)  but  with  multiple  boreholes;  (4) 
similar  to  (2)  but  with  multiple  boreholes.  Above  a 
borehole  conductance  of  100  md-ft  the  borehole 
conductance  approaches  a  constant  rate  between 
14-260  cu  ft  per  day  for  the  four  cases  studied. 
Flow  through  the  repository  depends  on  aquifer 
connection,  plug  conductance,  borehole  distribu- 
tion, and  regional  aquifer  hydraulic  gradient  and 
permeability.  Flow  rates  are  greater  for  the  two- 
aquifer  connection  than  for  the  one-quifer  connec- 
tion. Flow  rates  are  greater  for  multiple  boreholes 
than  for  a  single  borehole  but  do  not  increase 
linearly  with  the  number  of  boreholes. 
W86-03629 


STATUS  REPORT  ON  COMPLIANCE  WITH 
THE  CHLOR-ALKALI  MERCURY  LIQUID  EF- 
FLUENT REGULATIONS  1980-81, 

Environmental  Protection  Service,  Ottawa  (Ontar- 
io). Water  Pollution  Control  Directorate. 
For  primary  bibliographic  entry  see  Field  5E. 
W86-03633 


NONPOINT  NITRATE  POLLUTION  OF  MU- 
NICIPAL WATER  SUPPLY  SOURCES:  ISSUES 
OF  ANALYSIS  AND  CONTROL, 

International  Inst,  for  Applied  Systems  Analysis, 
Laxenburg  (Austria). 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-1 19222, 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 
Proceedings  of  an  IIASA  Task  Force  Meeting, 
February  10-12,  1982,  Laxenburg,  Austria.  Series 
No.  CP-82-S4,  1982.  Karl-Heinz  Zwirnmann, 
editor.  302  p. 

Descriptors:  'Nitrates,  'Nonpoint  pollution 
sources,  'Agriculture,  'Fertilizers,  'Water  quality 
control,  'Water  pollution  prevention,  Water 
supply,  Water  pollution  sources,  Fate  of  pollutants, 
Leaching,  Drinking  water,  Groundwater  pollution, 
Agricultural  chemicals,  Municipal  water,  Nitrogen 
compounds. 

The  Resources  and  Environmental  Area  of  the 
International  Institute  for  Applied  Systems  Analy- 
sis is  concerned  with  nonpoint  pollution  of  water 
resources  by  intensive  agricultural  activities,  par- 
ticularly use  of  chemical  fertilizers.  The  explorato- 
ry study  began  with  an  analysis  of  the  physical 
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system  to  be  controlled  (water  resources,  nitrogen 
input  and  output).  A  management  system  for  con- 
trolling nitrate  pollution  included  the  system  to  be 
controlled  (municipality,  environment,  water 
supply,  and  agricultural  production),  management 
objectives,  and  the  management  subsystem.  Papers 
presented  at  the  Task  Force  meeting  were  of  three 
types:  identification  of  the  problem,  control  op- 
tions, and  methodology-oriented  approaches. 
W86-03649 


EFFECTS  OF  REGIONAL  WATER  MANAGE- 
MENT ON  N-POLLUTION  IN  AREAS  WITH 
INTENSIVE  AGRICULTURE, 

Instituut  voor  Cultuurtechniek  en  Waterhuishoud- 
ing,  Wageningen  (Netherlands). 
P.  E.  Rijtema. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83- 119222, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
In:  Nonpoint  Nitrate  Pollution  of  Municipal  Water 
Supply  Sources:  Issues  of  Analysis  and  Control, 
Proceedings  of  an  IIASA  Task  Force  Meeting, 
February  10-12,  1082,  Laxenburg,  Austria.  Series 
No.  CP-82-S4,  1982.  p  15-42,  8  fig,  5  tab,  9  ref. 

Descriptors:  'Nitrates,  *Nonpoint  pollution 
sources,  'Agriculture,  *Wells,  'Drainage  effects, 
♦Water  management,  'Land  use,  'Water  quality 
control,  Fertilizers,  Deep  wells,  Fate  of  pollutants, 
Groundwater  pollution,  Municipal  water,  Water 
pollution  sources.  Aquifer  management,  Surface 
runoff,  Runoff,  East  Gelderland,  The  Netherlands, 
Surface  water,  Phreatic  level,  Model  studies,  Ni- 
trogen compounds. 

Local  drainage  improvements  do  not  extensively 
affect  the  net  subsurface  inflow  of  the  groundwater 
aquifer  in  East  Gelderland,  an  intensively  cultivat- 
ed agricultural  region  of  The  Netherlands.  Howev- 
er, drainage  channels,  constructed  to  lower  the 
phreatic  level,  reduce  surface  runoff  and  increase 
the  discharge  by  interflow  through  the  soil  system. 
The  resulting  increase  in  residence  time  of  the 
precipitation  excess  in  the  soil  system  permits  addi- 
tional denitrification,  reducing  the  nitrogen  load  on 
the  surface  water.  Deep  well  pumping  for  the 
muncipal  water  supply  causes  low-lying  areas 
which  do  not  normally  drain  into  the  groundwater 
aquifer  to  do  so.  Nitrate  loads  in  the  region  vary 
widely,  depending  on  hydrological  conditions  and 
land  use.  Inflow  concentrations  of  nitrogen  (in  g 
per  cu  m)  are  assumed  to  be  10.7  from  grasslands, 
36.0  from  arable  land,  2.5  from  forests,  and  10.0 
from  urban  areas. 
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IMPACT  OF  NITROGEN  FERTILIZER  APPLI- 
CATION ON  THE  NITRATE  CONCENTRA- 
TION IN  GROUNDWATER:  COST-BENEFIT 
ANALYSIS  CONSIDERATIONS, 

Goettingen  Univ.  (Germany,  F.R.). 
H.  de  Haen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-1 19222, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
In:  Nonpoint  Nitrate  Pollution  of  Municipal  Water 
Supply  Sources:  Issues  of  Analysis  and  Control, 
Proceedings  of  an  IIASA  Task  Force  Meeting, 
February  10-12,  1982,  Laxenburg,  Austria.  Series 
No.  CP-82-S4,  1982.  p  57-80,  7  fig,  3  tab,  13  ref. 

Descriptors:  'Water  quality  control,  'Nitrates, 
•Cost-benefit  analysis,  'Agriculture,  'Fate  of  pol- 
lutants, 'Nonpoint  pollution  sources,  Benefits,  Fer- 
tilizers, Economic  aspects,  Drinking  water,  Nitro- 
gen compounds,  Groundwater  pollution,  Federal 
Republic  of  Germany,  Model  studies,  Water  pollu- 
tion prevention. 

A  cost-benefit  analysis  for  dealing  with  the  effect 
of  nitrogen  fertilizer  application  on  nitrate  concen- 
tration of  groundwater  is  developed,  using  data 
collected  in  the  Federal  Republic  of  Germany. 
Graphs  show  the  relationships  between  costs  of 
reducing  nitrate  levels  in  drinking  water  vs.  bene- 
fits (prevention  of  damage  to  health).  From  this,  an 
acceptable  nitrate  concentration  limit  can  be 
chosen.  Nitrate  flows  in  soils  and  aquifers  are 
modeled.  An  economic  analysis  at  the  catchment 
level  is  proposed.  Results  of  this  type  of  study  can 


be  used  to  formulate  policies  for  managing  nitate 
pollution,  for  example,  regulation  of  crop  type  or 
taxation  of  fertilizer  use. 
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POSSIBILITIES  OF  CONTROLLING  NITRATE 
CONCENTRATIONS  IN  DRINKING  WATER, 

M.  Roman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-1 19222, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
In:  Nonpoint  Nitrate  Pollution  of  Municipal  Water 
Supply  Sources:  Issues  of  Analysis  and  Control, 
Proceedings  of  an  IIASA  Task  Force  Meeting, 
February  10-12,  1982,  Laxenburg,  Austria.  Series 
No.  CP-82-S4,  1982.  p  117-134,  8  tab,  13  ref. 

Descriptors:  'Drinking  water,  'Nitrates,  'Water 
quality  control,  'Nonpoint  pollution  sources, 
'Water  treatment,  Municipal  water,  Nitrogen  com- 
pounds, Stormwater,  Poland,  Surface  water,  Vis- 
tula River,  Runoff,  Ammonia,  Nitrites,  Organic 
nitrogen,  Groundwater  pollution,  Rivers,  Water 
pollution  sources. 

The  problem  of  nitrates  in  drinking  water  should 
also  take  account  of  organic  nitrogen,  ammonia, 
and  nitrites,  which  may  be  transformed  to  nitrates 
under  certain  conditions.  Three  integrated  non- 
point  sources  of  nitrogen  pollution  are  identified 
and  described  in  detail  as  studied  in  Poland:  (1) 
stormwater,  (2)  soil,  and  (3)  surface  runoff.  The 
nitrate  level  in  drinking  water  supplies  for  large 
Polish  cities  is  no  problem.  The  highest  levels, 
found  in  only  three  cities,  were  5-10  mg  N-N03 
per  liter.  However,  some  small  local  water  supply 
systems  based  on  shallow  groundwater  had  over 
100  mg  N-N03  per  liter.  River  water  tends  to  be 
higher  in  organic  nitrogen  and  ammonia  com- 
pounds. Since  traditional  water  treatment  is  not 
effective  in  eliminating  nitrates,  several  'non-treat- 
ment' methods,  such  as  a  dual-quality  water  supply 
system,  are  suggested. 
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POSSIBILITIES  OF  WATER  MANAGEMENT 
FOR  PROTECTING  AND  TREATING  DRINK- 
ING WATER  RESOURCES  IN  CASE  OF  NI- 
TRATE POLLUTION, 

D.  Lauterbach,  and  H.  Klapper. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-1 19222, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
In:  Nonpoint  Nitrate  Pollution  of  Municipal  Water 
Supply  Sources:  Issues  of  Analysis  and  Control, 
Proceedings  of  an  IIASA  Task  Force  Meeting, 
February  10-12,  1982,  Laxenburg,  Austria.  Series 
No.  CP-82-S4,  1982.  p  135-161,  5  fig,  4  tab,  11  ref. 

Descriptors:  'Water  management,  'Water  quality 
control,  'Nonpoint  pollution  sources,  'Nitrates, 
'Drinking  water,  Municipal  water,  Groundwater 
pollution,  Water  pollution  prevention,  Water  treat- 
ment, Protection,  Water  pollution  sources, 
Wastewater  treatment,  Nutrients,  Algae,  Denitrifi- 
cation, Reservoirs,  Ion  exchange,  Infiltration. 

This  paper  gives  an  overview  of  some  of  the 
methods  for  managing  the  nitrate  problem  from 
the  point  of  view  of  water  management.  The  main 
types  of  methods  distinguished  are  those  for  reduc- 
ing or  preventing  nitrate  inputs  into  water  bodies, 
for  controlling  or  treating  water  bodies  with  too 
high  a  nitrate  content,  and  treatment  in  water 
works.  Within  the  first  group  mentioned,  particular 
attention  is  given  to  the  establishment  of  drinking 
water  protection  zones,  while  the  discussion  of  the 
second  group  addresses  methods  such  as  hydrali- 
cally  controlling,  or  biologically  treating  surface 
water  bodies.  Ion  exchange  and  artificial  infiltra- 
tion are  recommended  for  implementation  in  water 
works.  (Author) 
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MODELLING  NITRATE  POLLUTION  IN 
WATER  RESOURCE  SYSTEMS:  THE  THAMES 
NITRATE  PROJECT, 

Thames  Water  Authority,  London  (England). 

J.  Blake. 

Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161  as  PB83-1 19222, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
In:  Nonpoint  Nitrate  Pollution  of  Municipal  Water 
Supply  Sources:  Issues  of  Analysis  and  Control, 
Proceedings  of  an  IIASA  Task  Force  Meeting, 
February  10-12,  1982,  Laxenburg,  Austria.  Series 
No.  CP-82-S4,  1982.  p  231-245,  6  fig,  2  ref. 

Descriptors:  'Water  treatment,  'Nitrates,  'Drink- 
ing water,  'Water  quality  control,  Model  studies, 
Thames  River,  Dentrification,  Reservoir  manage- 
ment. 

The  Thames  Nitrates  Project  is  a  three-phase  ap- 
proach to  the  problem  of  rising  nitrate  concentra- 
tions in  drinking  water.  The  first  two  phases,  prob- 
lem identification  and  strategy  development,  are 
described.  The  mean  annual  nitrate  concentration 
at  Walton  on  the  lower  Thames  increased  from  4.2 
mg  N  per  liter  in  1968  to  7.7  mg  N  per  liter  in 
1979.  For  62  days  in  1976/1977  the  concentration 
of  nitrate  was  above  the  recommended  limit  of  1 1 .3 
mg  N  per  liter.  By  the  end  of  the  century  nitrate 
concentrations  in  this  section  of  the  Thames  could 
reach  9.8-15.2  mg  N  per  liter.  Several  options  for 
nitrate  management  were  developed:  denitrifying 
sewage  effluent,  storing  raw  water  for  natural  den- 
itrification, blending  high-  and  low-nitrate  water, 
managing  reservoirs,  and  installing  denitrification 
plants  at  treatment  works.  This  information  will  be 
modeled  to  ascertain  an  effective  solution. 
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INTEGRATED  PHYSICAL-ECONOMIC  SYS- 
TEMS ANALYSIS  OF  IRRIGATED  AGRICUL- 
TURE, 

California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics. 

D.  J.  Dudek,  and  G.  L.  Horner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-1 19222, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
In:  Nonpoint  Nitrate  Pollution  of  Municipal  Water 
Supply  Sources:  Issues  of  Analysis  and  Control, 
Proceedings  of  an  IIASA  Task  Force  Meeting, 
February  10-12,  1982.  Laxenburg,  Austria.  Series 
No.  CP-82-S4,  1982.  p  247-299,  20  fig,  3  tab,  15  ref. 

Descriptors:  'Nitrates,  'Nonpoint  pollution 
sources,  'Irrigation  effects,  'Agriculture,  'Eco- 
nomic analysis,  'Water  quality  control,  Nitrogen 
compounds,  Model  studies,  Environmental  effects, 
Social  impact,  Economic  impact,  Environmental 
protection,  Planning,  Water  policy,  Water  manage- 
ment, Legislation,  Land  use,  Resources  manage- 
ment, San  Joaquin  Valley,  California,  Hydrologic 
models,  Mathematical  models,  Drainage  effects. 
Surface  runoff,  Tailwater,  Scheduling,  Water 
reuse. 

This  paper  presents  an  integrated  physical-eco- 
nomic methodology  for  the  evaluation  of  nonpoint 
source  pollution  control  technologies  in  an  irrigat- 
ed agricultural  setting.  The  economic  model  deter- 
mines the  optimal  allocation  of  resources  and  pro- 
vides the  capacity  to  assess  the  socio-economic 
impacts  of  nonpoint  source  control.  Its  physical 
counterpart  estimates  effects  on  the  quality  and 
quantity  of  groundwater  as  a  result  of  the  norma- 
tive cropping  pattern  derived  in  the  economic 
model.  Four  alternative  control  policies  are  then 
evaluated:  continuation  of  current  practices,  man- 
datory tailwater  recycling,  mandatory  irrigation 
scheduling,  and  recycling  in  concert  with  schedul- 
ing. Although  the  results  presented  emphasize  the 
nitrate  pollution  of  groundwater,  the  production  of 
drainage  effluent,  salinity,  surface  runoff,  and 
changes  in  subsurface  drainage  are  also  examined. 
Results  are  described  in  aggregate  for  the  region 
by  parameter  and  time  period  and  by  spatially 
differentiated  production  units.  These  results  show 
the  need  for  integrating  the  physical  and  socio- 
economic aspects  of  the  agricultural  production 
system  within  a  single  analytical  methodology  in 
order  to  generate  policy  relevant  information. 
(Author) 
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POND    MANAGEMENT:    WATER    QUALITY 
CRITERIA  AND  CONTROL, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


Alabama       Agricultural       Experiment       Station,        W86-03751 

Auburn. 

W.  D.  Hollerman. 

In:  Aquaculture  in  Dredged  Material  Containment 

Areas:  Proceedings,  September   1982,  Galveston, 

TX.  Miscellaneous  Paper  D-83-2,  October  1983.  p 

121-129,  3  fig,  1  tab,  28  ref. 


Descriptors:  "Water  quality  control,  *Ponds,  *Fish 
farming,  'Aquaculture,  "Dredging,  "Aquatic  habi- 
tats, "Fish  ponds,  Habitats,  Dissolved  oxygen, 
Oxygen,  Aeration,  Carbon  dioxide,  Water  hard- 
ness, Alkalinity,  Nitrites,  Suspended  sediments, 
Turbidity,  Ammonia,  Hydrogen  ion  concentration, 
Clays. 

Proper  management  of  water  quality  variables  in 
aquaculture  operations,  including  those  in  dredged 
material  containment  areas,  is  imperative  if  success 
is  expected.  Dissolved  oxygen,  perhaps  the  most 
critical  factor  in  fish  culture  systems,  can  be  man- 
aged with  mechanical  aeration.  Carbon  dioxide 
may  be  harmful  to  fish  when  oxygen  concentra- 
tions are  low.  Hydrated  lime  is  effective  in  remov- 
ing carbon  dioxide  from  water.  An  imbalance  be- 
tween calcium  hardness  values  and  alkalinity  con- 
centrations may  cause  high  pH  levels  lethal  to  fish. 
Ammonia  and  nitrite  often  accumulate  in  aquacul- 
ture systems.  A  pond  treatment  of  sodium  chloride 
protects  fish  from  nitrite  toxicity.  Filter  alum  may 
be  used  to  remove  colloidal  clay  particles  from 
water,  eliminating  turbidity  that  may  limit  photo- 
synthesis. (Author) 
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PHYTOPLANKTON  EFFECTS  OF  RESERVOIR 
USE, 

Tennessee  Valley  Authority,  Chattanooga.  Div.  of 
Water  Resources. 

W.  L.  Poppe,  J.  S.  Crossman,  and  S.  W.  Hixson. 
In:  Papers  Presented  at  Workshop,  April   10-12, 
1979,  Monterey,  CA.  Technical  Report  E-81-13, 
September  1981.  p  263-275,  43  ref. 

Descriptors:  "Water  quality  control,  "Lakes,  "Res- 
ervoirs, "Taste,  "Odor-producing  algae,  "Algae, 
"Eutrophication,  "Nutrients,  Geosmin,  Musidone, 
Actinomycetes,  Algicides,  Zooplankton,  Fish, 
Aeration,  Ultrasound,  Reservoir  releases,  Water 
treatment. 

Taste  and  odor  problems  related  to  nuisance  algae 
are  reviewed,  and  control  measures  are  suggested. 
Although  algae  were  associated  with  bad  taste  and 
odor  in  water  as  early  as  1897,  the  specific  com- 
pounds were  not  identified  until  recently.  These 
compounds,  usually  producing  earthy  or  musty 
odors,  are  geosmin,  musidone,  and  2-exo-hydroxy- 
2-methylborane.  Geosmin  is  produced  by  algae, 
actinomycetes,  and  some  streptomycetes.  In  south- 
western reservoirs  actinomycetes  have  been 
blamed  for  taste  and  odor  problems.  A  hypothesis 
was  developed  to  explain  that  algal  blooms  and 
taste/odor  problems  do  not  always  coincide.  When 
algae  are  healthy,  actinomycetes  are  controlled. 
However,  under  nutrient-limiting  conditions  the 
relationship  shifts  to  a  parasite-host  type  in  which 
algae  are  the  host.  Of  the  biological  control  meth- 
ods, viral  algicides  look  more  promising  than  use 
of  zooplankton  grazing  or  fish  predation.  Chemical 
control  methods,  which  often  are  toxic  to  the 
whole  aquatic  system,  include  potassium  perman- 
ganate and  copper  sulfate.  Nutrient  limitation  can 
be  accomplished  by  controlling  point  and  nonpoint 
inputs,  dilution  with  nutrient-poor  water,  and 
waste  treatment.  Mechanical  means  include  ultra- 
sonic radiation,  shock  waves,  and  destratification 
by  aeration.  Some  management  techniques  have 
been  helpful:  use  of  multilevel  water  intakes,  water 
treatment,  and  releasing  a  slug  of  hypolimnetic 
water  (alters  temperature  and  streamflow  in  down- 
stream water). 
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PROBLEMS  ON  THE  UPPER  MISSISSIPPI 
RIVER  AND  ITS  TRIBUTARIES:  NEED  FOR  A 
LONG-TERM  RESOURCE  MONITORING 
PROGRAM, 

Columbia  National  Fisheries  Research  Lab.,   La 

Crosse,  WI.  Field  Research  Station. 

For  primary  bibliographic  entry  see  Field  7A. 


CHANGES  IN  GROUND-WATER  CHEMICAL 
COMPOSITION  IN  DRAINED  PEAT  BOGS  IN 
CONNECTION  WITH  ENVIRONMENTAL 
PROTECTION  MEASURES, 

Akademiya  Navuk  BSSR,  Minsk. 

For  primary  bibliographic  entry  see  Field  2F. 
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VALIDATION  AND  PRIORITY  POLLUTANT 
ANALYSIS, 

Dow  Chemical  U.S.A.,  Midland,  MI. 

For  primary  bibliographic  entry  see  Field  5A. 
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WYCOAL  GAS  COAL-GASIFICATION 

PROJECT;  PRELIMINARY  DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT,  VOLUME  2. 

Woodward-Clyde  Consultants,  San  Francisco, 
CA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE83-001084. 
Price  codes:  A 17  in  paper  copy,  A01  in  microfiche. 
DOE/R A/50404  -  1232  --  AppQ-Vol  2,  August 
1981.  382  p,  10  fig,  40  tab,  340  ref,  5  append, 
glossary.  DE-F-CO2-81RA50404. 

Descriptors:  "Water  pollution  control,  "Pollution 
control,  Water  pollution  effects,  Environmental 
protection,  Water  pollution  prevention,  Water  pol- 
lution sources,  Coal,  Coal  gasification,  Coal  mines. 

The  environmental  consequences  (effects  and  im- 
pacts) of  the  proposed  actions  and  alternatives, 
regarding  the  construction  of  a  coal  gas  plant  are 
discussed.  Effects  are  defined  as  the  changes  or 
permutations  caused  by  the  proposed  action  or 
alternatives,  but  not  the  final  or  ultimate  change. 
Impacts  are  the  residual  effects  on  the  final  or 
ultimate  change.  Discussions  of  the  impacts  from 
the  project  components  (plant,  water  supply 
system,  product  pipeline,  railroad  and  mine)  are 
organized  into  construction,  operation  and  mainte- 
nance, and  abandonment  phases.  Energy  efficiency 
analysis,  health  and  safety,  mitigation  measures, 
monitoring  programs,  unavoidable  adverse  impacts 
are  also  discussed.  (Halterman-PTT) 
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MANAGEMENT  OF  BOTTOM  SEDIMENTS 
CONTAINING  TOXIC  SUBSTANCES:  PRO- 
CEEDINGS OF  THE  9TH  US/JAPAN  EXPERTS 
MEETING. 

Army  Engineer  Inst,  for  Water  Resources,  Fort 
Belvoir,  VA. 

Held  on  October  17-19,  1983,  Jacksonville,  FL. 
March  1985.  Edited  by  Thomas  R.  Patin.  244  p. 

Descriptors:  "Dredging,  "Eutrophication,  "Sedi- 
ments, "Toxic  wastes,  Limnology,  Toxicity, 
Dewatering,  Model  studies,  Turbidity,  Suspended 
solids,  Oil  pollution,  Aquaculture. 

The  proceedings  of  a  conference  of  dredging  ex- 
perts from  the  United  States  and  Japan  are  present- 
ed. Experts  from  both  countries  present  technical 
papers  on  a  variety  of  subjects,  including  arresting 
and  reversing  eutrophication  in  both  saltwater  and 
freshwater  water  bodies,  dewatering  of  dredged 
sediments,  control  and  minimization  of  turbidity 
during  dredging,  management  of  dredged  sediment 
disposal  and  containment  activities,  alternatives  to 
ocean  disposal  of  dredged  sediments,  effects  of 
contaminated  sediments  on  the  chemical  and  bio- 
logical environments,  rehabilitation  of  contaminat- 
ed water  bodies,  and  constructive  uses  for  dredged 
sediments.  (Halterman-PTT) 
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AERATION     EFFECTS     ON     MARINE     EU- 
TROPHICATION, 

I.  Yamashita,  M.  Shikamori,  and  T.  Horie. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic   Substances:    Proceedings   of  the   9th   US/ 
Japan  Experts  Meeting.  March  1985.  p  8-26,  18  fig, 
2  tab. 


Descriptors:  "Aeration,  "Eutrophication,  Phospho- 
rus, "Toxic  wastes,  Toxicity,  Phosphate,  Destratifi- 
cation, Stratification,  Shimizu,  Japan. 

The  results  of  a  study  on  the  application  of  an 
aeration  system  to  a  marine  environment  are  pre- 
sented. A  multi-hole,  tube  type  aeration  device  was 
tested  in  a  nearly  closed  sea  area.  This  study, 
which  includes  preliminary  studies,  laboratory,  and 
field  experiments,  and  simulation  studies,  con- 
firmed the  effectiveness  of  the  system  with  regard 
to  destratification.  However,  more  detailed  studies 
and  refinement  of  the  methods  are  needed.  Studies 
are  needed  on  the  effects  of  a  system  in  which 
several  types  of  air  tubes  are  combined  and  operat- 
ed in  a  wider  sea  area,  the  effects  of  longer  operat- 
ing time,  the  effects  of  intermittent  operation,  and 
the  effects  of  differing  air  rates.  (Halterman-PTT) 
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THEORETICAL  CONSIDERATIONS  OF 
GRAVITY  DEWATERING  OF  DREDGED  MA- 
TERIAL THROUGH  THE  BOTTOM  OF  A 
CONTAINMENT  AREA, 

Japan  Bottom  Sediment  Management  Association, 

Tokyo. 

For  primary  bibliographic   entry   see  Field   5D. 
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RAPID   DEWATERING   TEST  OF   DREDGED 
MATERIAL  IN  SITU, 

Japan  Bottom  Sediment  Management  Association, 

Tokyo. 

For  primary   bibliographic   entry   see   Field   5D. 
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MECHANICAL  DEWATERING  OF  DREDGED 
SLURRIES, 

Rexnord,  Inc.,  Milwaukee,  WI. 

For   primary  bibliographic   entry   see   Field   5D. 
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THEORETICAL  CONSIDERATION  OF  POND 
AND  SPILL  WATER  TREATMENT  DESIGN, 

Japan  Bottom  Sediment  Management  Association, 

Tokyo. 

Y.  Yoshida,  and  M.  Natori. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic   Substances:   Proceedings  of  the  9th   US/ 

Japan  Experts  Meeting.  March  1985.  p  132-144,  7 

fig- 

Descriptors:  "Dredging,  "Dewatering,  Sludge 
drying,  Spoil  banks,  Pollution,  Sediments,  Sedi- 
mentation, Settling  basins. 

The  importance  of  correctly  evaluating  laboratory 
tests  for  determining  pond  design  or  spill  water 
treatment  design  is  discussed.  Theoretical  consider- 
ations of  sedimentation  testing  (including  precipita- 
tion curves  and  descending  clarified  liquid  sur- 
faces), settling  velocity,  swelling  of  dredged  mate- 
rial, suspended  solids  removal  coefficient,  and  re- 
moval of  pollutants,  are  presented.  Although  the 
settling  tube  test  is  the  most  popular  method  for 
planning  settling  ponds  and  spill  water  treatment, 
there  is  some  question  about  the  correct  evaluation 
of  test  results.  The  theoretical  analysis  presented 
here  will  hopefully  be  useful  in  making  correct 
evaluations.  (Halterman-PTT) 
W86-03876 


REHABILITATION  OF  ESTUARIES  IN  TSU- 
MATSUSAKA  HARBOR, 

S.  Hamaguchi. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances:  Proceedings  of  the  9th  US/ 
Japan  Experts  Meeting.  March  1985.  p  198-209,  12 
fig,  3  tab. 

Descriptors:  "Dredging,  "Sedimentation,  "Toxic 
wastes,  Suspended  sediments,  Spoil  banks,  Pollu- 
tion, Turbidity,  Toxicity,  Chemical  composition, 
Harbors,  Japan. 

To  improve  the  water  quality  of  Matsusaka 
Harbor,   Japan,   it  was  necessary   to  remove  the 
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Group  56 — Water  Quality  Control 

polluted  sediments  from  the  Shitomo  and  Iwata 
Rivers,  which  flow  into  the  harbor.  The  removal 
criteria,  depth  of  dredging,  disposal  of  dredged 
materials,  deodorization,  and  spill  water  treatment 
are  discussed.  The  most  important  factor  consid- 
ered in  determining  the  depth  of  sediment  removal 
was  the  sulfide  concentration  vertical  profile.  Sedi- 
ments with  sulfides  greater  than  1  mg/mg  were 
removed,  which  meant  dredging  to  a  depth  of  4.5 
m  in  the  lower  portion  of  the  Shitomo  River. 
Turbidity  was  controlled  with  the  use  of  silt  cur- 
tains deployed  above  and  below  the  dredging  sites. 
After  completion  of  the  dredging  work  in  the 
Shitomo  River,  the  foul  odors  disappeared  com- 
pletely, and  numbers  of  water  birds,  fish  and  shell- 
fish increased.  (Halterman-PTT) 
W86-03880 


PROCEEDINGS  OF  THE  CONFERENCE  ON 
COMBINED  MUNICIPAL/INDUSTRIAL 

WASTEWATER  TREATMENT. 

Robert   S.    Kerr    Environmental    Research    Lab., 

Ada,  OK. 

For  primary   bibliographic   entry   see   Field   5D. 

W86-03883 


MINIMIZING  COSTS  BY  GOOD  FINANCIAL 
MANAGEMENT, 

Synthetic  Organic  Chemical  Manufacturers  Asso- 
ciation, Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6C. 
W86-03886 


WATER  POLLUTION:  INDUSTRY  AND  GOV- 
ERNMENT WORKING  TOGETHER  -  A  CASE 
STUDY  OF  MUNCIE,  INDIANA'S  INDUSTRI- 
AL PRETREATMENT  PROGRAM, 

For  primary  bibliographic  entry  see  Field  5A. 
W86-03898 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


WATER  2000,  VOLUME  IX:  PLAN  MANAGE- 
MENT SUMMARY, 

New   Castle   County   Water   Resources   Agency, 

DE. 

November  1984.  57  p.  8  Ref,  2  Append. 

Descriptors:  'Water  management,  Resources  man- 
agement, 'Future  planning,  'Projections,  Policy 
making,  Public  policy,  Administrative  agencies, 
Data  collections,  Project  planning,  Multiobjective 
planning,  Long-term  planning,  Management  plan- 
ning. 

This  is  the  ninth  and  last  volume  in  the  WATER 
2000  Plan,  which  is  a  cooperative  planning  effort 
to  meet  the  water  needs  of  New  Castle  County 
residents  to  the  year  2000  and  beyond.  These  re- 
ports contain  four  integrated  management  strate- 
gies-Demand Management,  Facility  Management, 
Resource  Management  and  Plan  Management- 
each  of  which  has  been  divided  into  its  pertinent 
key  issues.  This  report  summarizes  the  first  eight 
reports  and  also  formulates  the  management  poli- 
cies necessary  to  administer,  review  and  revise 
WATER  2000  throughout  the  planning  period. 
The  two  main  management  concerns  are  the  ad- 
ministrative structure  including  the  responsibility 
and  authority  of  all  parties,  and  the  informational 
requirements  for  monitoring  the  plan.  Based  on  a 
discussion  of  those  considerations  six  Plan  Manage- 
ment recommendations  are  made:  (1)  revise  the 
Memorandum  of  Understanding  between  the  state 
and  other  concerned  county  and  local  agencies;  (2) 
establish  a  New  Castle  County  management  coun- 
cil to  coordinate  the  activities  of  the  multiple  par- 
ties involved;  (3)  prepare  an  annual  Water  Re- 
sources Agency  program  and  budget;  (4)  re-estab- 
lish a  Water  Resources  Advisory  Committee  to 
assist  the  WRA  in  implementing  the  WATER  2000 
Plan;  (5)  complete  an  annual  Water  Resources 
Review  and  Report  to  analyze  resource  availabil- 
ity, capabilities,  demand  and  results;  and  (6)  pre- 


pare a  WATER  2000  plan  revision  every  five 
years.  Implementation  procedures  are  outlined  for 
each  of  the  recommendations.  (Atkins-Omniplan) 
W86-03435 


NONLINEAR  PROGRAMMING  MODEL  OF  A 
WASTEWATER  TREATMENT  SYSTEM:  SEN- 
SITIVITY ANALYSIS  AND  A  ROBUSTNESS 
CONSTRAINT, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For   primary  bibliographic   entry   see   Field   5D. 

W86-03511 


AFRICAN  GROUNDWATER  DEVELOPMENT- 
THE  CHALLENGES  FOR  HYDROGEOLOGI- 
CAL  SCIENCE, 

British  Geological  Survey,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W86-03563 

6B.  Evaluation  Process 


WATER  2000,  VOLUME  IX:  PLAN  MANAGE- 
MENT SUMMARY, 

New   Castle   County   Water   Resources   Agency, 

DE. 

For  primary  bibliographic  entry  see  Field  6A. 

W86-03435 


PLANNING  APPROACH  FOR  IMPROVED 
MANAGEMENT  OF  ILLINOIS  STREAMS  FOR 
RECREATION  AND  CONSERVATION, 

Illinois  Dept.  of  Conservation,  Springfield.  Com- 
prehensive Planning  Section. 
For  primary  bibliographic   entry   see  Field   5G. 
W86-03452 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


MINIMIZING  COSTS  BY  GOOD  FINANCIAL 
MANAGEMENT, 

Synthetic  Organic  Chemical  Manufacturers  Asso- 
ciation, Inc.,  Washington,  DC. 
S.  Sacks. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-142174, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Texas.  Robert  S.  Ken- 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  24-30. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
•Waste  treatment,  Economic  aspects,  Financial 
feasibility,  Financing,  Taxes,  Tax  rates. 

There  are  a  number  of  Federal  financial  programs 
that  can  be  used  to  minimize  the  cost  of  pollution 
control  facilities.  The  Small  Business  Administra- 
tion has  an  Economic  Injury  Loan  Program  for 
pollution  control  covering  requirements  for  air, 
water,  RCRA,  and  TSCA  as  well  as  other  Federal 
regulations.  The  direct  loans  are  currently  being 
offered  at  8  1/4%  and  may  extend  up  to  thirty 
years.  An  alternative,  Pollution  Control  Revenue 
Bond  Program  guaranteed  by  the  Small  Business 
Administration  can  save  a  company  roughly  25% 
of  their  financing  costs  over  a  period  of  25  years 
over  conventional  financing  plans.  The  bonds  are 
tax-exempt  and  guaranteed  by  the  full  faith  and 
credit  of  the  U.S.  Government.  The  program  is 
open  to  the  smaller  companies  that  are  at  a  com- 
petitive disadvantage  with  the  larger  companies. 
The  bond  program  should  be  considered  for  com- 
panies seeking  sums  over  $150,000.  Companies 
may  also  take  advantage  of  tax  incentives  and  tax 
credits  such  as  the  rapid  tax  amortization  program 
and  the  Tax  Reform  Act  of  1978.  (Author) 
W86-03886 


6D.  Water  Demand 


VIABILITY  OF  INTERBASIN,  INTERSTATE/ 
INTERNATIONAL  TRANSFERS  OF  WATER, 

Colorado  State  Univ.,  Fort  Collins. 

H.  P.  Caulfield. 

Paper   presented   at   Symposium   on   Rivers   and 

River  Management,  July   10,   1984.    15  p,  9  ref. 

Descriptors:  'Water  transfer,  'Interbasin  transfers, 
Agriculture,  Future  planning,  Water  supply, 
Foods,  Fiber  crops,  Alternative  water  use, 
Drought,  Carbon  dioxide,  Atmosphere,  China. 

Some  take  for  granted  that  major  interbasin,  inter- 
state, and  international  water  transfer  are  inevitable 
and  that  they  are  now  viable  or  soon  will  be.  The 
thesis  of  this  paper  is:  If  no  shortage  of  food  and 
fiber  is  present  or  foreseen  and  if  water  has  already 
been  fully  appropriated  for  beneficial  uses,  then 
future  municipal  and  industrial  needs  can  be  met 
most  efficiently  in  arid  and  semi-arid  areas  by 
transfers  of  water  out  of  agricultural  use.  Thus  no 
large-scale  interbasin,  international,  or  interstate 
transfers  of  water  are  justifiable.  On  the  other  hand 
if  a  fundamental  shortage  of  food  and  fiber  is 
present  or  foreseen  and  if  water  has  already  been 
fully  appropriated  for  beneficial  use,  then  large- 
scale  interbasin,  interstate,  or  international  trans- 
fers might  be  justifiable.  The  author  concludes:  (a) 
the  United  States  should  not  consider  any  such 
major  transfers;  (b)  the  Peoples  Republic  of  China 
should  pursue  its  present  planning  and  consider- 
ation of  interbasin,  interprovincial  water  transfers. 
The  logic  of  these  opposite  answers  related  to  the 
abundance  of  food  and  fiber  that  promises  to  be 
available  to  the  U.S.  and  inadequate  supplies  that 
China  appears  to  face.  Two  implications  for  ade- 
quacy of  water  supply  should  be  studied:  (1)  the 
probabilities  of  sustained/severe  droughts,  their 
probable  effects,  and  strategies  for  coping  with 
them;  and  (2)  the  build-up  of  C02  in  the  atmos- 
phere, causing  temperature  to  rise  and  precipita- 
tion to  fall.  (Fazio-Omniplan) 
W86-03436 


TEXAS  MANUFACTURING  WATER  USE: 
LONG-TERM  PROJECTIONS, 

Texas  Dept.  of  Water  Resources,  Austin. 

M.  L.  Wright,  and  F.  G.  Bloodworth. 

LP-193,  November  1983.  113  p,  13  fig,  17  tab,  24 

ref,  1  append. 

Descriptors:  'Industrial  water,  'Texas,  'Water 
use,  'Projections,  'Long-term  planning,  Economic 
production,  Growth  rates,  Statistical  models,  Food 
processing  industry,  Pulp  and  paper  industry, 
Chemical  industry,  Oil  industry,  Metals. 

The  Texas  Department  of  Water  Resources  is  re- 
quired by  law  to  project  water  requirements  in  the 
State  for  a  50-year  period.  Forecasted  demands 
upon  water  resources  are  categorized  according  to 
purpose  of  use.  The  report  concentrates  upon  the 
five  largest  water-using  industries:  chemicals,  pe- 
troleum, paper  and  pulp,  metals,  and  food  process- 
ing. The  growth  in  industrial  water  use  is  project- 
ed to  double  by  the  year  2015  and  almost  triple  by 
2030.  Chemicals  production  will  require  most 
(59%)  of  the  manufacturing  volume  throughtout 
the  period,  an  increase  of  692,000  acre-feet  of 
annual  use.  Total  water  use  in  Texas  for  manufac- 
turing is  forecasted  to  grow  from  1.5  million  acre- 
feet  in  1980  to  4.4  million  acre-feet  by  2030.  The 
Department  made  the  projections  described  in  the 
report  by  several  methods.  The  key  feature  was 
consultation  with  industry  representatives,  which 
produced  valuable  information  about  the  anticipat- 
ed future  of  each  major  water-using  industry.  All 
available  long-term  forecasts  of  industry  growth 
were  studied.  The  Department  projected  growth 
statistically.  Probable  economic  events,  such  as  a 
slowdown  in  production  of  primary  metals  and 
fuels,  were  included  in  the  final  determination  of 
future  changes  in  industry  outputs.  (Fazio-Omni- 
plan) 
W86-03441 
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WATER  RESOURCES  PLANNING— Field  6 


Water  Law  and  Institutions — Group  6E 


WATER  2000,  VOLUME  V:  WATER  SUPPLY 
FACILITY  OPTIMIZATION  IN  NORTHERN 
NEW  CASTLE  COUNTY. 

New   Castle   County   Water   Resources   Agency, 

DE. 

For  primary  bibliographic  entry  see  Field  5F. 

W86-03443 


WATER  2000,  VOLUME  VI:  FORECAST  OF 
FUTURE  WATER  DEMAND  IN  NEW  CASTLE 
COUNTY. 

New   Castle   County   Water   Resources   Agency, 

DE. 

October  1983.  74  p,  10  fig,  56  tab,  22  ref. 

Descriptors:  'Water  demand,  *Water  require- 
ments, 'Potential  water  supply,  'Water  distribu- 
tion, 'Water  management,  Planning,  Population 
dynamics,  Water  districts,  Employment,  Data  ac- 
quisition, Peak  demand. 

This  report  forecasts  water  demand  to  the  year 
2010;  these  data  can  be  used  to  determine  if  exist- 
ing facilities  can  meet  future  demands  and  to  iden- 
tify the  types  and  sizes  of  any  new  facilities 
needed.  Water  demand  projections  are  shown  for 
residential,  commercial,  industrial,  institutional,  ir- 
rigation and  unaccounted  categories.  The  latter 
includes  inaccurate  meters,  leakage,  hydrants, 
backwash  and  unauthorized  uses.  The  projections 
have  been  separated  by  water  use  category  and  by 
utility  to  account  for  differences  in  demand  among 
sectors  and  geographic  areas.  Total  water  use  for 
both  public  and  self-supplied  water  will  exceed  91 
mgd  by  the  year  2010,  up  18%,  from  78  mgd  in 
1978.  The  commercial  category  is  expected  to  in- 
crease the  most,  9.4  mgd  in  1978  to  14.12  mgd  in 
2010.  Water  use  in  this  category  was  projected 
from  employment  forecasts,  sales  forecasts  and  re- 
lated data.  Increases  in  employment  are  expected 
to  be  modest,  however,  there  may  be  significant 
shifts  from  one  industry  to  another,  e.g.,  non- 
durable goods  to  sevices,  which  would  create  a 
higher  rate  of  water  use  per  employee.  For  the 
county  as  a  whole,  residential  water  use  is  the 
second  largest  projected  increase  a  3.37  mgd  in- 
crease to  a  level  of  32.48  mgd  in  2010.  However, 
residential  use  will  create  the  largest  demand  for 
the  individual  water  utilities,  with  the  exception  of 
the  City  of  Wilmington.  These  forecasts  will  help 
determine  the  amount  of  water  needed  and  where 
the  demand  will  be  located.  (Atkins-Omniplan) 
W86-03444 


WATER  2000:  CONSERVATION  PROGRAM. 

New   Castle   County   Water   Resources   Agency, 

DE. 

For  primary   bibliographic   entry   see   Field    3D. 

W86-03445 


DROUGHT-RELATED  IMPACTS  ON  MUNICI- 
PAL AND  MAJOR  SELF-SUPPLIED  INDUS- 
TRIAL WATER  WITHDRAWALS  IN  TENNES- 
SEE, (PART  A  AND  PART  B), 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

F.  M.  Alexander,  L.  A.  Keck,  L.  G.  Conn,  and  S. 
J.  Wentz. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  Co  80225.  USGS  Water-Resources  Investi- 
gation Report  84-4074,  1984.  414  p,  47  fig,  55  tab, 
44  ref. 

Descriptors:  'Water  use,  Water  users,  Available 
water,  Surface  water,  Groundwater,  Wells, 
'Drought  effects,  Aquifers,  'Industrial  water, 
•Tennessee. 

A  state-wide  water  use  survey  was  conducted  of 
all  public  water  suppliers  and  large,  self-supplied 
industries  in  Tennessee.  This  report  contains  a 
summation  of  the  data  received  from  463  public- 
water  suppliers  and  129  self-supplied  water  users. 
Analysis  of  the  study  results  and  findings  indicate 
that  many  communities  in  Tennessee  do  experience 
occasional  water  supply,  quantity-related  short- 
ages. A  total  of  142  problems  were  reported  by  107 
of  the  public  water  suppliers.  However,  only  22  of 
the  problems  were  a  result  of  inadequate  source 
supply.  Although  only  three  industries  reported  a 


water  shortage  problem,  20  were  identified  as 
having  a  potential  water-supply  source  problem. 
West  Tennessee  was  the  only  section  of  the  state 
where  all  communities  and  industries  surveyed  re- 
ported an  adequate  water  supply.  The  effects  of  a 
drought  on  the  environment-specifically,  wet- 
lands, fish  wildlife,  and  recreational-users-are 
briefly  described,  although  there  was  no  evidence 
that  water  withdrawn  by  communities  or  industry 
would  directly  affect  the  environment.  This  study 
appears  to  verify  the  conclusions  that  an  extended 
drought,  although  directly  affecting  the  supply  to 
some  communities  and  industries,  may  actually 
affect  water  quality  and  wastewater  treatment 
more  accurately  by  decreasing  the  ability  of  the 
source  to  assimilate  wastes.  (USGS) 
W86-03560 


CHALLENGES  IN  AFRICAN  HYDROLOGY 
AND  WATER  RESOURCES:  PROCEEDINGS 
OF  THE  HARARE  SYMPOSIUM, 

Ministry  of  Water  Development,  Salisbury  (Zim- 
babwe). 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03562 


APPLIED  CLIMATOLOGY. 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).  Geographisches  Inst. 

For  primary  bibliographic  entry  see  Field  2B. 
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6E.  Water  Law  and  Institutions 


VIABILITY  OF  INTERBASIN,  INTERSTATE/ 
INTERNATIONAL  TRANSFERS  OF  WATER, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary   bibliographic   entry   see   Field   6D. 

W86-03436 


HUMAN  ADAPTATION  ALONG  THE  COLUM- 
BIA RIVER  4700-1600  BP.:  A  REPORT  OF  TEST 
EXCAVATION  AT  RIVER  MILE  590,  NORTH 
CENTRAL  WASHINGTON, 

Central  Washington  Univ.,  Ellensburg. 

J.  C.  Chatters,  G.  C.  Cleveland,  and  D.  E.  Semko. 

Central  Washington  University  Occasional  Paper, 

No  1,  Research  Report  84-1,  January  1984.  135  p, 

24    fig,    24    tab,    11    plates,    56    ref,    9    append. 

DACW67-82-C-0062. 

Descriptors:  'Environmental  effects,  'Rivers,  'Ar- 
cheology, Columbia  River,  Indians,  Washington, 
Rufus  Woods  Lake. 

Test  excavations  were  conducted  at  Columbia 
River  Mile  590  near  Belevedere,  Washington,  to 
assess  archeological  sites  which  could  be  impacted 
by  a  10-ft  rise  in  Rufus  Woods  Lake.  Four  time 
periods  were  identified:  I,  over  4700  years  ago;  II, 
4700-3500  years  ago;  III,  3500-2500  years  ago;  and 
IV,  3500-1600  years  ago.  The  oldest  known  house 
structure,  dating  to  5300  years  ago,  in  the  state  of 
Washington  was  discovered  at  the  site.  This  was 
oval,  unlike  the  round  or  square  houses  commonly 
found.  In  Period  II  the  climate  was  warm,  and  the 
river  flooded  frequently.  Pithouses  were  built  on 
high  terraces,  except  for  field  camps.  As  the  river 
continued  to  aggrade,  houses  were  built  on  the 
more  stable  flood  plain  as  well  as  on  high  terraces. 
Hunting  camps  appeared  at  all  locations.  Erosion 
began  about  2500  years  ago  with  flash  floods  cut- 
ting away  the  flood  plain  and  causing  occupation 
sites  for  this  period  to  be  on  higher  ground.  Settle- 
ment in  all  periods  occurred  near  intermittent 
streams  or  no  streams  at  all  and  changed  with  the 
nature  of  the  river.  (Cassar-PTT) 
W86-03460 


JOINT  HYDROGEOLOGICAL  SURVEYS, 

GRW  Engineers,  Lexington,  KY. 

G.  F.  J.  Jeurissen,  and  G.  P.  Kruseman. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No.  144,  1984.  p  211- 

219,  1  fig,  2  tab. 


Descriptors:  'Water  policy,  Geohydrology,  'Sur- 
veys, 'Water  resources  development,  'Research 
facilities,  'Institutional  constraints,  Africa,  Explo- 
ration, Geological  surveys,  International  agree- 
ments, Monitoring,  Wells,  Hydrology. 

Many  African  countries  are  in  need  of  hydrogeolo- 
gical  investigations  as  a  basis  for  the  rational  devel- 
opment of  their  groundwater  resources.  They  lack 
the  necessary  research  institutes,  however,  because 
of  the  low  priority  given  to  groundwater  investiga- 
tions in  the  past.  Experience  has  shown  that  at  the 
national  level  the  constraints  to  the  rational  devel- 
opment and  management  of  the  water  resources 
are:  the  lack  of  a  well  defined  water  policy,  lack  of 
coordination,  and  conflicting  interests  between  dif- 
ferent institutions.  At  the  institutional  level  the 
constraints  arise  from  weak  management  and  the 
lack  of  qualified  personnel.  The  research  institutes 
can  be  strengthened  through  cooperation  programs 
with  sister  institutes  from  countries  that  have  well 
developed  groundwater  survey  institutes.  Such 
programs  should  aim  at  training  national  personnel 
(on-the-job  and  through  courses),  during  the  joint 
execution  of  hydrogeological  investigations  and 
water  resources  assessment  projects.  Education  in- 
stitutions and  other  organizations  responsible  for 
water  exploitation  should  be  strengthened  in  a 
similar  way.  (Author) 
W86-03579 


HYDROGEOLOGICAL  DATA  COLLECTION, 
STORAGE,  RETRIEVAL  AND  WATER  LAW  IN 
BOTSWANA, 

Botswana  Geological  Survey,  Lobatse. 

For  primary  bibliographic  entry  see  Field  7C. 
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LEGAL  ENVIRONMENT  OF  A  CONTAIN- 
MENT SITE:  LAWS  GOVERNING  THE  ACQUI- 
SITION, MAINTENANCE,  AND  OPERATION 
OF  DREDGED  MATERIAL  DISPOSAL  SITES, 

Army  Engineer  District,  Galveston,  TX. 

R.  Harrison. 

In:  Aquaculture  in  Dredged  Material  Containment 

Areas:   Proceedings   September    1982,   Galveston, 

TX.  Miscellaneous  Paper  D-83-2,  October  1983.  p 

191-196. 

Descriptors:  'Legal  aspects,  'Dredging,  'Aquacul- 
ture, 'Ponds,  'Water  law,  Real  estate,  Easements, 
Leases,  Property  rights. 

Prospective  aquaculturists  should  be  aware  of  the 
legal  instruments  governing  the  ownership  and  use 
of  containment  areas.  The  Corps  of  Engineers 
(CE)  does  not  usually  own  disposal  property,  it 
only  holds  the  easement  to  dispose  of  dredged 
material  on  the  property.  State  real  estate  law 
governs  the  rights  and  the  relationships  pertaining 
to  the  property.  Disposal  easements  grant  the 
holder  (the  CE)  all  necessary  and  incidental  rights 
to  enjoy  the  easement,  including  construction  and 
maintenance  of  levees,  water  control  structures, 
etc.  These  do  not  have  to  be  specifically  identified 
in  the  easement  instrument.  The  owner  reserves  all 
other  rights.  Activities  by  the  owner  or  any  leasor 
may  not  interfere  with  the  easement  holder  in 
enjoying  his  easement  rights,  i.e.,  they  may  not 
interfere  with  the  CE's  disposal  activities.  Clearly, 
as  a  first  step,  the  leasor  or  prospective  culturist 
must  deal  with  both  the  owner,  to  lease  the  right  to 
use  the  property  for  aquculture,  and  with  the  CE, 
to  obtain  a  consent  document  for  this  activity. 
Only  with  these  two  agreements  in  hand  can  any 
other  activity  proceed.  (Author) 
W86-03715 


LEGAL  IMPLICATIONS  OF  COASTAL  ERO- 
SION IN  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Sea  Grant 

Legal  Program. 

P.  Hribernick,  and  M.  Wascom. 

IN:   Proceedings  of  the   Conference  on   Coastal 

Erosion  and  Wetland  Modification  in  Louisiana: 

Causes,  Consequences,  and  Options,  October  5-7, 

1981,  Baton  Rouge,  Louisiana.  FWS/OBS-82/59, 

September  1982.  p  128-139,  50  ref. 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6E — Water  Law  and  Institutions 


.Xi- 

a: 


Descriptors:  'Wetlands,  *Erosion,  *Legal  aspects, 
•Louisiana,  Marshes,  Coastal  marshes,  Environ- 
mental effects,  State  jurisdiction,  Mineral  re- 
sources, Resource  management. 

Erosion  in  the  coastal  zone  of  Louisiana  has  seri- 
ous legal  consequences  for  all  property  owners- 
private,  State,  and  Federal.  When  a  private  proper- 
ty owner  and  the  State  are  placed  in  an  adversarial 
position,  the  general  rule  of  Louisiana  law  dictates 
that  erosion  works  against  the  private  property 
owner's  interest  and  works  in  favor  of  the  State's 
interest.  When  the  State  and  Federal  Government 
are  placed  in  an  adversarial  position,  the  general 
rule  of  law  dictates  that  erosion  works  against  the 
State's  interest  and  works  in  favor  of  the  Federal 
Government's  interest.  Following  these  general 
rules,  if  the  forces  of  nature  work  to  erode  a 
private  property  owner's  land,  he  may  lose  title  of 
that  land  which  erodes,  and  is  valuable  mineral 
resources,  to  the  State.  Similarly,  if  the  forces  of 
nature  work  to  erode  the  coastline  of  Louisiana, 
the  State  may  lose  to  the  Federal  Government, 
title  to  land  in  the  Outer  Continental  Shelf  in  an 
amount  corresponding  to  the  number  of  acres  of 
coastline  that  has  eroded.  At  stake  are  invaluable 
mineral  resources  which  pass  with  the  ownership 
of  the  land.  (Author) 
W86-03860 


ECONOMIC      AND      CULTURAL      CONSE- 
QUENCES OF  LAND  LOSS  IN  LOUISIANA, 

Nicholls  State  Univ.,  Thibodaux,   LA.   Dept.   of 

Earth  Science. 

For  primary   bibliographic   entry   see   Field   6G. 
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6F.  Nonstructural  Alternatives 


LEVEE  POLICY  FOR  THE  NATIONAL  FLOOD 
INSURANCE  PROGRAM, 

National  Research  Council,  Washington,  DC. 
Committee  on  a  Levee  Policy  for  the  National 
Flood  Insurance  Program. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-134619, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
National  Academy  Press,  Washington,  DC.  1982. 
107  p,  5  fig,  3  tab,  6  app. 

Descriptors:  'Levees,  'Insurance,  'Flood  damage, 
'Flood  plain  management,  'Flood  control,  'Policy 
making,  'Economic  aspects,  Disasters,  Local  gov- 
ernments, Hazards,  Inspection,  Maintenance,  Reg- 
ulation, Flood  protection,  Flood  plain  zoning, 
Earthworks,  Embankments,  Mapping,  National 
Flood  Insurance  Program,  Flood  insurance  rate 
maps,  Risks,  Floodways. 

This  report  formulates  principles  for  a  levee  policy 
to  help  make  decisions  regarding  flood  insurance 
rates,  land  occupancy  regulation,  flood  insurance 
puchase  requirements,  siting  of  critical  facilities, 
notification  of  flood  hazard,  and  warning/evacu- 
ation programs.  Recommendations  are  mainly  di- 
rected to  levees  along  rivers  with  conditions  that 
may  threaten  life,  not  to  levees  on  smaller  streams. 
Levees  fulfilling  certain  conditions  of  construction, 
inspection,  and  operation  and  maintenance  are  rec- 
ognized as  reducing  risks  of  flood  damage.  The 
community's  responsibilities  in  floodplain  develop- 
ment and  levee  management  are  also  specified.  For 
example,  existing  levees  providing  protection 
against  25-year  floods  and  new  levees  providing 
protection  against  100-year  floods  generally  reduce 
flood  damage.  However,  each  levee  is  evaluated 
individually.  Guidelines  are  given  for  rating  proce- 
dures and  mapping  flood  plains. 
W86-03622 


6G.  Ecologic  Impact  Of 
Water  Development 


DISTRIBUTION  AND  RELATIVE  ABUN- 
DANCE OF  FISHES  IN  WISCONSIN;  V: 
GRANT  AND  PLATTE,  COON  AND  BAD  AXE, 
AND  LACROSSE  RIVER  BASINS, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 


D.  Fago. 

Technical  Bulletin  No  152,  1985.  112  p,  4  fig,  17 

tab,  27  ref,  2  append. 

Descriptors:  'Baseline  studies,  'Fish  populations, 
•Wisconsin,  'River  basins,  'Surveys,  Fish  manage- 
ment, Natural  resources,  Species  diversity,  Water 
resources  development,  Data  collections. 

A  statewide  survey  of  the  island  waters  of  Wiscon- 
sin was  initiated  by  the  Bureau  of  Research,  Wis- 
consin Department  of  Natural  Resources  to  estab- 
lish a  comprehensive  data  base  on  the  distribution 
and  relative  abundance  of  all  fish  species,  including 
nongame  species.  The  Grant  and  Platte,  and  Coon 
and  Bad  Axe,  and  La  Crosse  River  basins  were 
sampled  from  1975  through  1982  by  personnel 
from  research  at  327  stations,  from  fish  manage- 
ment at  14  stations,  and  from  U.S.  Fish  and  Wild- 
life Service  at  2  stations.  An  additional  124  stations 
were  partially  sampled  by  fish  management  per- 
sonnel. A  total  of  74  species  was  collected  from  the 
Grant  and  Platte  River  basin,  63  from  the  Coon 
and  Bad  Axe  River  basin,  and  60  from  the  La 
Crosse  River  basin.  The  endangered  boldeye  and 
the  threatened  Ozark  minnow  were  included  in  the 
sampling.  The  weed  shiner,  pirate  perch,  and  mud 
darter  on  the  Department's  watch  list  were  also 
collected.  Data  from  recent  collections  for  the 
Grant  and  Platte,  Coon  and  Bad  Axe,  and  La 
Crosse  River  basins  were  compared  to  those  from 
the  1900-28  and  the  1950-74  periods.  Twenty-four 
species  which  had  not  been  previously  reported 
were  collected  from  the  Grant  and  Platte  River 
basin,  14  from  the  Coon  and  Bad  Axe  River  basin, 
and  23  from  the  La  Crosse  River  basin.  Four 
species  have  apparently  been  extirpated  from  the 
Grant  and  Platte  River  basin,  14  from  the  Coon 
and  Bad  Axe  River  basin,  and  4  from  the  La 
Crosse  River  basin.  (Geiger-PTT) 
W86-03501 


INFLUENCE  OF  CHANNEL  REGULATING 
STRUCTURES  ON  FISH  AND  WILDLIFE 
HABITAT:  APPENDIX  -  VOLUME  I,  FIGURES 
AND  PHOTOGRAPHS. 

Missouri  Univ.-Rolla.  Inst,  of  River  Studies. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  ADA-121582, 
Price  codes:  A12  in  paper  copy,  A01  in  microfiche. 
August  1982.  259  p,  228  fig,  70  photos.  DACW43- 
81-C-0061. 

Descriptors:  'Channel  improvements,  'Naviga- 
tion, Channel  morphology,  Dikes,  Earthworks, 
Spur  dikes,  Dams,  Embankments,  Dam  effects,  En- 
vironmental effects. 

This  appendix  contains  the  following  list  of  illus- 
trations: plan  view  of  study  area;  study  area  trac- 
ings; dike  histories;  discharge  hydrograph  (1981) 
data  collection  periods;  plan  and  range  lines;  con- 
tour lines;  dike  profiles;  velocity  profiles;  gradation 
curves;  examples  of  bed  and  water  area  calcula- 
tions; an  artificial  substrate  sampler;  location  of 
water  quality  and  grab  (dredge)  sampling  sites; 
river  stages  at  Chester,  Illinois,  in  1981;  the  effect 
of  river  stage  on  gear  efficiency;  and  various  pho- 
tographs, both  aerial  and  land,  showing  dikes  used 
within  the  study  area.  The  report  to  which  this 
volume  is  appended,  evaluates  aquatic  habitat  di- 
versity, and  various  other  physical  characteristics 
in  the  vicinity  of  channel  regulating  structures,  and 
recommends  data  needs  and  structural  modifica- 
tions to  protect  fish  and  wildlife  and  maintain  an 
acceptable  navigating  channel.  (Halterman-PTT) 
W86-03509 


IMPOUNDED  RIVERS:  PERSPECTIVES  FOR 
ECOLOGICAL  MANAGEMENT, 

Loughborough  Univ.   of  Technology   (England). 

Dept.  of  Geography. 

G.  E.  Petts. 

John  Wiley  and  Sons,  Chichester,  England,  1984. 

326  p. 

Descriptors:  'Rivers,  'Reservoirs,  'Dam  effects, 
'Ecological  effects,  'Environmental  effects,  Reser- 
voir operation,  Fisheries,  Dams,  Environmental 
impact  statement,  Water  resources  development, 
Channel    morphology,    Macroinvertebrates,    Dam 


construction,  River  basins,  Water  quality,  Plank- 
ton, Fish. 

The  book  presents  a  geographical  analysis  of  im- 
pounded rivers.  It  seeks  to  generate  an  improved 
awareness  of  the  fate  of  rivers,  and  of  the  scale  of 
change  in  space  and  time  after  dam  construction. 
The  focus  is  placed  initially  on  the  physical  and 
chemical  alterations  to  river  systems  imposed  by 
impoundment,  and  then  on  the  implications  of 
these  alterations  for  the  biological  components. 
The  first  chapter  describes  the  global  distribution 
of  impounded  rivers,  the  history  of  related  scientif- 
ic inquiry,  and  the  spatial  variability  of  natural 
river  systems,  leading  to  a  preliminary  appraisal  of 
the  different  effects  of  impoundment.  Chapter  two 
considers  the  primary  effects  of  impoundment 
upon  hydrological  characteristics,  while  chapter 
three  examines  the  impacts  on  water  quality.  Chap- 
ter four  studies  the  effects  of  river  impoundment 
on  the  mineral  and  plankton  components  of  seston 
transport.  The  effects  of  these  primary  impacts 
upon  channel  morphology  is  examined  in  chapter 
five.  In  chapter  six,  aquatic,  riparian,  and  flood- 
plain  vegetation  changes  are  discussed.  The  effects 
of  these  changes  on  the  benthic  macroinvertebrates 
and  on  fish  and  fisheries  are  discussed  in  chapters 
seven  and  eight,  respectively.  In  chapter  nine,  the 
environmental  considerations  that  are  most  perti- 
nent to  successful  river  management  are  discussed, 
namely  the  problems  of  forecasting  ecological 
change  prior  to  impoundment,  and  the  potential 
effectiveness  of  responsive  approaches.  (Geiger- 
PTT) 
W86-03516 


DIRTY  DEVIL  PROJECT:  CLASS  II  CULTRAL 
RESOURCES  INVENTORY  IN  CENTRAL 
UTAH, 

P-III  Associates,  Inc.,  Salt  Lake  City,  UT. 

B.  L.  Tipps,  and  K.  W.  Russell. 

Cultural  Resources  Report  8402-1-8406,  1984.  Cul- 

tral  Resources  Program:  Bureau  of  Reclamaton.  45 

p,  8  fig,  6  tab,  73  ref,  1  append. 

Descriptors:  'Land  use,  'Cultural  resources  inven- 
tory, *Planning,  'Water  quality  control,  'Salt 
ponds,  Salinity,  Saline  water  intrusion,  Saline 
water,  Water  quality  management,  Ecological  ef- 
fects, Ponds,  Topology,  Intermittent  streams. 

The  report  documents  the  results  of  a  Class  II 
cultural  resource  inventory  conducted  for  the 
Bureau  of  Reclamation  in  central  Utah.  The  work 
was  required  to  collect  data  on  cultural  resources 
prior  to  the  construction  of  salinity  ponds  along 
several  intermittent  drainages  near  Hanksville  and 
Emery,  Utah.  The  work  was  part  of  the  Dirty 
Devil  Salinity  Project,  an  endeavor  designed  to 
reduce  salt  flow  into  Muddy  Creek  and  the  Dirty 
Devil  River  through  the  construction  of  the  salini- 
ty ponds.  The  inventory  was  necessary  to  assist  the 
Bureau  of  Reclamation  in  fulfilling  their  legal  obli- 
gations and  environmental  planning  responsibilities 
concerning  cultural  resources.  A  pedestrian  survey 
of  approximately  650  acres  resulted  in  the  discov- 
ery and  documentation  of  six  prehistoric  sites 
within  the  study  area.  Although  the  sites  vary  in 
size  and  density,  all  of  the  sites  can  be  character- 
ized as  lithic  scatters  or  lithic  source  area.  Due  to  a 
lack  of  diagnostic  artifacts  and/or  features,  none  of 
the  sites  could  be  identified  according  to  cultural 
affiliation  or  chronological  placement.  None  of  the 
sites  are  considered  potentially  eligible  to  be  re- 
corded in  the  National  Register.  (Geiger-PTT) 
W86-03518 


FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT: REGIONAL  FLOOD  CONTROL  TONA- 
WANDA  CREEK,  GENESEE  COUNTY,  NEW 
YORK, 

Corps  of  Engineers,  Buffalo,  NY.  Buffalo  District. 
For  primary  bibliographic  entry  see  Field  4A. 
W86-03626 


IMPACTS  OF  FLOODING  REGIME  MODIFI- 
CATION ON  WILDLIFE  HABITATS  OF  BOT- 
TOMLAND HARDWOOD  FORESTS  IN  THE 
LOWER  MISSISSIPPI  VALLEY, 
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WATER  RESOURCES  PLANNING— Field  6 


Ecologic  Impact  Of  Water  Development — Group  6G 


Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
C.  V.  Klimas,  C.  O.  Martin,  and  J.  W.  Teaford. 
Technical  Report  EL-81-13,  October  1981.  Final 
Report.  200  p,  15  tab,  300  ref,  append. 

Descriptors:  *Flood  plain  management,  'Floods, 
•Forests,  'Wildlife  habitats,  Hardwood,  Aquatic 
animals,  Literature  review,  Logging,  Land  clear- 
ing, Mississippi  River. 

This  is  a  literature  review  concerning  the  impacts 
of  flooding  regime  modification  on  bottomland 
hardwood  forest  wildlife  habitats  of  the  lower 
Mississippi  Valley.  The  composition  and  structure 
of  the  bottomland  forest  are  an  important  determi- 
nant of  the  quality  and  type  of  wildlife  habitat 
available.  These  forest  characteristics  are  largely 
influenced  by  the  flooding  regime.  Overstory  di- 
versity and  perennial  understory  diversity  and  pro- 
ductivity are  lowest  in  near-permanently  flooded 
habitats  and  increase  in  areas  flooded  less  frequent- 
ly and  for  shorter  periods  of  time.  Nonflooded 
areas  are  often,  but  not  always,  less  diverse  and 
productive  than  infrequently  flooded  areas.  Tree 
growth,  regional  habitat  diversity,  and  land  clear- 
ance patterns  may  also  be  influenced  by  modifica- 
tions to  the  hydrologic  regime.  Bottomland  forests 
are  considered  productive  wildlife  habitat  due  to 
high  soil  fertility,  abundant  moisture,  and  the  di- 
versity and  abundance  of  wildlife  food  and  cover. 
Modifications  in  the  magnitude,  frequency,  and 
duration  of  flooding  are  expected  to  bring  about  a 
wide  variety  of  impacts  on  different  species.  Im- 
pacts of  flooding  regime  modifications  are  dis- 
cussed for  mammals,  birds,  reptiles,  and  amphib- 
ians. Aquatic  and  semiaquatic  species  are  generally 
adversely  affected  by  flood  reduction  and  are  ben- 
efitted by  normal  flooding  conditions.  Species  that 
are  principally  terrestrial  may  be  severely  impact- 
ed by  major  flooding  events,  but  they  may  respond 
more  to  secondary  influences  such  as  land  clearing 
and  logging.  Where  known,  both  direct  and  indi- 
rect impacts  of  flooding  regime  modifications  are 
discussed  by  species  or  species  groups  occurring  in 
the  study  area. 
W86-03634 


EFFECTS  OF  FLUCTUATING  RESERVOIR 
WATER  LEVELS  ON  FISHERIES,  WILDLIFE, 
AND  VEGETATION:  SUMMARY  OF  A  WORK- 
SHOP, 24-26  FEBRUARY  1981, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
Miscellaneous  Paper  E-83-2,  U.S.  Army  Environ- 
mental and  Water  Quality  Operational  Studies, 
July  1983,  Final  Report.  Edited  by  Hollis  H.  Allen 
and  Larry  R.  Aggus.  55  p. 

Descriptors:  'Environmental  effects,  'Habitats, 
•Wildlife,  'Vegetation,  'Fish  management,  'Res- 
ervoir operation,  'Water  level  fluctuations,  Fluctu- 
ations, Drawdown,  Shoreline  cover,  Multipurpose 
reservoirs,  Aquatic  habitats,  Lakes,  Aquatic  plants, 
Waterfowl,  Wetlands,  Planting  management, 
Water  management. 

A  workshop  on  the  environmental  effects  of  fluc- 
tuating water  levels  in  reservoirs  concerned  three 
general  topics:  vegetation,  wildlife,  and  fisheries. 
Abstracts  of  principal  papers  and  a  summary  for 
each  topic  are  presented.  Adverse  effects  of  shore- 
lines denuded  of  vegetation  are  loss  of  food  and 
habitat  for  animals,  increased  erosion  and  turbidity, 
leaching  of  soils,  and  loss  of  nutrients  from  decom- 
posing organic  matter.  Some  promising  methods 
for  evaluating  effective  shoreline  revegetation  are 
described.  A  simple  screening  method  for  perenni- 
al plant  species  uses  a  survey  of  the  literature  and 
of  the  local  plant  community,  field  and  laboratory 
investigations  of  candidate  plants,  and  recommen- 
dations for  large-scale  plantings.  Only  a  small  frac- 
tion of  potentially  useful  plants  has  been  tested 
thus  far.  Wildlife  concerns  are  closely  related  to 
vegetation  conditions.  Reservoirs  should  be  man- 
aged on  an  individual  basis.  Many  reservoirs  can 
be  managed  on  a  subimpoundment  level,  taking 
advantage  of  existing  conditons  to  increase  habitat 
quality.  Good  fisheries  management  often  conflicts 
with  reservoir  operation.  Although  management 
strategies  for  reservoirs  are  highly  individual,  some 
general  principles  were  noted.  Water  levels  are 


raised  in  spring  to  promote  spawning  and  lowered 
in  summer  to  permit  regrowth  of  vegetation.  Fall 
and  winter  drawdown  is  often  used  to  control 
aquatic  vegetation  and  concentrate  prey  species. 
Drastic  and  prolonged  drawdown  for  revegetation 
and  later  restocking  of  fish  is  effective  but  often 
conflicts  with  reservoir  operation.  In  coldwater 
reservoirs,  management  policies  usually  favor  sal- 
monids  over  vegetation. 
W86-03642 


POTENTIAL  BIOLOGICAL  IMPACTS  OF 
NAVIGATION  TRAFFIC, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
T.  D.  Wright. 

Miscellaneous  Paper  E-82-2,  U.S.  Army  Environ- 
mental and  Water  Quality  Operational  Studies, 
June  1982.  Final  Report.  25  p,  28  ref. 

Descriptors:  'Navigation,  'Aquatic  life,  'Environ- 
mental effects,  'Water  pollution  sources,  'Sedi- 
mentation, 'Transportation,  Literature  review, 
Ships,  Turbulent  flow,  Aquatic  animals,  Aquatic 
environment,  Suspended  solids,  Propellers,  Waves, 
Water  current,  Aquatic  insects,  Insects,  Draw- 
down, Dissolved  oxygen,  Oxygen,  Particulate 
matter,  Nutrients,  Fate  of  pollutants,  Oil  spills, 
Chemicals. 

A  literature  search  was  conducted  to  identify  re- 
search relating  physical  and  chemical  changes  as- 
sociated with  navigation  traffic  potential  biological 
impacts.  It  was  found  that,  although  some  informa- 
tion on  physical  and  chemical  changes  was  avail- 
able, documentation  to  demonstrate  biological  im- 
pacts was  generally  lacking.  Where  possible  im- 
pacts were  identified,  they  were  observed  at  the 
organism  level,  rather  than  population,  communi- 
ty, or  ecosystem  level.  A  particular  problem  was 
encountered  in  attempting  to  separate  impacts  of 
navigation  from  those  caused  by  natural  and/or 
anthropogenic  perturbations.  It  was  concluded  that 
biological  impact  analysis  beyond  the  organism 
level  may  not  be  within  existing  state-of-the-art 
technology.  (Author) 
W86-03645 


CONTAMINANTS  IN  THE  UPPER  MISSISSIP- 
PI RIVER:  PROCEEDINGS  OF  THE  15TH 
ANNUAL  MEETING  OF  THE  MISSISSIPPI 
RIVER  RESEARCH  CONSORTIUM. 

Butterworth,  Boston.  1984.  Edited  by  James  G. 
Weiner,  Richard  V.  Anderson,  and  David  R. 
McConville.  368  p. 

Descriptors:  'Environmental  effects,  'Fate  of  pol- 
lutants, Rivers,  'Sediments,  'Erosion,  'Channel- 
ing, 'Aquatic  habitats,  Aquatic  animals,  Backwa- 
ter, Metals,  Wildlife,  Water  quality,  Planning, 
'Mississippi  River. 

Concerns  for  the  future  of  the  Upper  Mississippi 
River  were  presented  at  a  meeting  featuring  syn- 
thesis and  original  research  papers.  The  ecological 
history  of  this  section  of  the  river  emphasized  the 
effects  of  channel  improvement,  starting  with  rudi- 
mentary works  in  1824  and  continuing  with  con- 
struction of  locks  and  dams  to  form  a  series  of 
navigation  pools.  The  degraded  Illinois  River  was 
described  as  a  possible  fate  of  the  Upper  Mississip- 
pi. Sedimentation  studies  showed  the  origin  and 
transport  of  sediments  and  that  many  backwater 
lakes  are  likely  to  become  marshes  within  50-100 
years.  Analysis  of  trace  substances  in  water,  wild- 
life, plants,  and  sediments  indicated  that  levels  of 
several  metals,  including  cadmium,  mercury,  and 
lead,  were  high  in  certain  sections,  namely  Lake 
Pepin,  Fountain  City  Bay,  and  other  pools  down- 
stream of  the  Twin  Cities  region.  Concentrations 
of  polychlorinated  biphenyls  and  organochlorine 
pesticides  in  sediments  and  waterfowl  eggs  were 
documented.  Monthly  water  chemistry  monitoring 
of  12  common  parameters  showed  that  most  vari- 
ations were  related  to  river  discharge  rates.  A 
mathematical  model  was  used  to  predict  impacts  of 
navigation  on  the  river  for  the  near  future  and  for 
the  years  2000  and  2040. 
W86-03737 


ECOLOGICAL  HISTORY  OF  THE  UPPER 
MISSISSIPPI  RIVER, 

Winona  State  Univ.,  MN. 
C.  R.  Fremling,  and  T.  O.  Claflin. 
In:  Contaminants  in  the  Upper  Mississippi  River: 
Proceedings  of  the  15th  Annual  Meeting  of  the 
Mississippi   River   Research   Consortium,    Butter- 
worth,  Boston.  1984.  p  5-24,  7  fig,  22  ref. 

Descriptors:  'Environmental  effects,  'Ecological 
effects,  Rivers,  'Aquatic  habitats,  'Channel  im- 
provement, 'Navigation,  History,  Mississippi 
River,  Aquatic  life,  Fish,  Wetlands,  Sedimentation, 
Invertebrates,  Sediment  transport,  Erosion,  Dams, 
Locks,  Rivers  and  Harbors  Act,  Marshes,  Water 
pollution  sources. 

The  Upper  Mississippi  Valley,  opened  to  Cauca- 
sians by  Joliet's  explorations  in  1673,  was  the  site 
of  rapid  population  growth  and  trading  during  the 
1700's.  This  section  of  the  river  was  surveyed  in 
the  early  19th  century.  The  beginning  of  steamboat 
travel  in  1823  led  to  navigation  improvements  by 
the  Army  Corps  of  Engineers  starting  in  1824. 
Settlements  continued  to  grow  in  number  and  pop- 
ulation, stimulating  cutting  of  forests  for  lumber 
and  agricultural  activities,  particularly  steepland 
farming.  These  practices  contributed  to  erosion 
and  degradation  of  the  river  system.  The  Rivers 
and  Harbors  Acts  of  1878,  1890,  and  1907  resulted 
in  channel  deepening  and  other  construction  works 
in  the  section  from  Minneapolis  to  the  Ohio  River. 
These  works  used  wing  and  closing  dams,  shore 
protection,  and  auxiliary  dredging,  permitting 
open-channel  navigation.  By  1870  the  fisheries 
were  rapidly  declining  as  a  result  of  wide  fluctua- 
tions in  water  level  which  stranded  fish  in  backwa- 
ters. Fish  rescue  operations  were  begun  in  1879 
and  continued  until  the  1950's  in  a  few  locations. 
In  the  1930's  more  extensive  channelization 
projects  started.  The  channel  was  deepened  to  9  ft 
by  construction  of  locks  and  dams  (29  built  during 
this  period),  supplemented  by  dredging.  As  a  result 
of  the  impoundments,  the  river  habitat  has 
changed,  vastly  increasing  the  marsh  area  and 
slack  water  area  habitat  available  for  invertebrates, 
periphyton,  fish  (139  species),  furbearers,  and  wa- 
terfowl. Some  long-term  detrimental  changes 
caused  by  the  channel  modifications  include  accel- 
erated sedimentation  (changing  wetlands  into 
floodplains),  eutrophication,  and  accumulation  of 
industrial  wastes. 
W86-03738 


ROLE  OF  CONTAMINANTS  IN  THE  DECLINE 
OF  THE  ILLINOIS  RIVER:  IMPLICATIONS 
FOR  THE  UPPER  MISSISSIPPI, 

Illinois  Natural  History  Survey,  Champaign. 
R.  E.  Sparks. 

In:  Contaminants  in  the  Upper  Mississippi  River: 
Proceedings  of  the  15th  Annual  Meeting  of  the 
Mississippi  River  Research  Consortium,  Butter- 
worth,  Boston.  1984.  p  25-66,  17  fig,  103  ref. 

Descriptors:  'Environmental  effects,  'Water  pollu- 
tion effects,  'Ecological  effects,  Rivers,  'Aquatic 
habitats,  'Channel  improvement,  'Navigation, 
Mississippi  River,  Aquatic  life,  Fish,  Wetlands, 
Sedimentation,  Invertebrates,  Sediment  transport, 
Erosion,  Agricultural  watersheds,  Marshes,  Water 
pollution  sources,  Illinois  River,  Vegetation, 
Aquatic  plants,  Lakes,  Water  quality,  Waterfowl, 
Clams,  Ducks. 

The  Illinois  River,  similar  in  geologic  origin,  histo- 
ry, and  stream  biota  to  the  Upper  Mississippi 
River,  has  suffered  ecological  changes  from  human 
activities  since  1870.  The  river  channel  has  been 
deepened  in  the  center.  Fingernail  clams,  snails, 
naiads,  caddisflies,  largemouth  bass,  mayflies,  and 
other  aquatic  species  have  disappeared  or  dimin- 
ished significantly.  Water  levels  and  sediment 
transport  have  increased.  Sediments  are  suspended 
and  relocated  by  boat  traffic.  Quiver  Lake,  adjoin- 
ing the  river,  has  changed  from  a  clear  lake  with 
aquatic  vegetation  and  an  abundance  of  macroin- 
vertebrates  to  a  sediment-filled  basin,  rapidly  turn- 
ing into  a  willow-cottonwood  forest.  Nearby 
Thompson  Lake,  which  contained  abundant  fish, 
waterfowl,  and  muskrats  in  the  1870's  was  drained 
and  turned  into  farmland.  The  Upper  Mississippi  is 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6G — Ecoiogic  Impact  Of  Water  Development 


as 


less  susceptible  to  changes  of  this  type  because  it  is 
larger  and  land  use  more  favorable  (more  or- 
chards, hay,  and  pastures  and  less  plowed  land). 
Nevertheless,  during  drought,  warning  signs 
appear  in  the  Mississippi,  namely  high  ammonia 
levels,  low  dissolved  oxygen  levels,  decline  in  fin- 
gernail clams.  A  study  of  the  Upper  Mississippi 
may  help  prevent  the  irreversible  changes  that 
have  occurred  in  the  Illinois  River. 
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SEDIMENTS  OF  THE  UPPER  MISSISSIPPI 
RIVER:  THEIR  SOURCES,  DISTRIBUTION, 
AND  CHARACTERISTICS, 

Winona  State  Univ.,  MN. 

For  primary  bibliographic  entry  see  Field  2J. 

W8M)3740 


RECENT    RATES    OF    SEDIMENTATION    IN 
THE  MISSISSIPPI  RIVER, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2J. 

W86-03741 


INVESTIGATION  OF  EFFECTS  OF  NAVIGA- 
TION TRAFFIC  ACTIVITIES  ON  HYDROLOG- 
IC,  HYDRAULIC,  AND  GEOMORPHIC  CHAR- 
ACTERISTICS IN  THE  UPPER  MISSISSIPPI 
RIVER  SYSTEM, 

Simons,  Li  and  Associates,  Inc.,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-03750 


CONTAMINANTS  IN  THE  UPPER  MISSISSIP- 
PI RIVER:  SUMMARY  AND  CONCLUSIONS, 

Geological  Survey,  Menlo  Park,  CA. 
S.  N.  Luoma. 

In:  Contaminants  in  the  Upper  Mississippi  River: 
Proceedings  of  the  15th  Annual  Meeting  of  the 
Mississippi  River  Research  Consortium,  Butter- 
worth,  Boston.  1984.  p  345-356,  23  ref. 

Descriptors:  'Environmental  effects,  "Fate  of  pol- 
lutants, "Aquatic  habitats,  Rivers,  'Channeling, 
Sediments,  Erosion,  Locks,  Dams,  Navigation, 
Water  quality,  Ecological  effects,  Aquatic  animals, 
Wildlife. 

Within  an  ecologically  relevant  temporal  context 
(more  than  100  years)  the  Upper  Mississippi  can  be 
viewed  as  a  system  responding  to  perturbations 
that  drastically  changed  the  direction  of  natural 
successional  trends  between  1900  and  1930.  The 
system  appears  to  be  moving  rapidly  toward  the 
ecological  simplification  that  so  often  characterizes 
human  perturbation:  fewer  waterfowl,  less  benthic 
diversity,  and  poorer  fisheries.  Such  a  fate  would 
be  less  likely  in  an  unchanneled,  free-flowing  river. 
Superimposed  on  the  trends  initiated  by  physical 
modification  is  an  input  of  toxic  and  organic 
wastes,  which  the  system  will  be  increasingly  less 
able  to  assimilate  as  succession  proceeds,  and 
which  have  played  some  detectable  role  in  biologi- 
cal simplification  of  at  least  one  major  tributary. 
The  present  trend  of  change  in  the  Upper  Missis- 
sippi was  established  50  to  75  years  ago  when  the 
river  was  channelized  and  the  locks  and  dams  were 
constructed.  Better  waste  treatment,  less  use  of 
toxins  in  the  watershed,  and  more  soil  conservation 
could  slow  the  trend  toward  ecological  simplifica- 
tion. The  need  for  these  expensive  mitigating  meas- 
ures is  much  greater  today  than  if  the  system  had 
not  been  modified  physically.  The  ultimate  fate  of 
the  river  is  now  a  function  of  its  new  identity, 
which  includes  a  series  of  partial  impoundments. 
The  major  question  is  how  to  slow  or  reverse 
succession  in  these  input-sensitive  impoundments. 
If  possible  at  all,  this  will  only  occur  if  humans 
assume  responsibility  for  the  assimilative  functions 
once  provided  by  the  free-flowing  river.  (Author) 
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WYCOAL  GAS  COAL-GASIFICATION 

PROJECT;  PRELIMINARY  DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT,  VOLUME  2. 

Woodward-Clyde    Consultants,     San    Francisco, 
CA. 


For   primary   bibliographic   entry   see   Field   5G. 
W86-03840 


PROCEEDINGS:  2ND  ANNUAL  GULF  OF 
MEXICO  INFORMATION  TRANSFER  MEET- 
ING. 

Minerals  Management  Service,  Metairie,  LA.  Gulf 

of  Mexico  OCS  Regional  Office. 

For  primary  bibliographic  entry  see  Field   10D. 
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PROCEEDINGS  OF  THE  CONFERENCE  ON 
COASTAL  EROSION  AND  WETLAND  MODI- 
FICATION IN  LOUISIANA:  CAUSES,  CONSE- 
QUENCES, AND  OPTIONS. 

Louisiana  Universities  Marine  Consortium,  Chau- 

vin. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-03850 


WETLAND  LOSS  DIRECTLY  ASSOCIATED 
WITH  CANAL  DREDGING  IN  THE  LOUISI- 
ANA COASTAL  ZONE, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

W.  B.  Johnson,  and  J.  G.  Gosselink. 

IN:   Proceedings   of  the  Conference  on   Coastal 

Erosion  and  Wetland  Modification  in  Louisiana: 

Causes,  Consequences,  and  Options,  October  5-7, 

1981,  Baton  Rouge,  Louisiana.  FWS/OBS-82/59, 

September    1982.   p  60-72,   5   fig,   6  tab,    15   ref. 

Descriptors:  'Wetlands,  'Canals,  'Dredging, 
♦Marshes,  'Louisiana,  Canal  construction,  Inland 
waterways,  Banks,  Erosion,  'Bank  erosion. 

Wetland  losses  resulting  from  canals,  including  ini- 
tial construction  practices  and  subsequent  canal 
bank  erosion,  are  discussed.  Results  of  field  meas- 
urements indicated  that  the  average  width  of 
newly  dredged  canals  exceeded  the  permit  specifi- 
cations by  13.4  m.  The  total  width  affected,  includ- 
ing berm  and  spoil  deposits,  exceeded  the  permit 
specifications  by  an  average  of  81.7  m.  Continued 
widening  due  to  erosion,  as  illustrated  by  several 
case  histories,  is  discussed.  Canals  in  areas  of  great- 
est boat  activity  widened  at  a  rate  of  2.58  m/yr, 
while  those  in  areas  of  minimal  boat  activity  wid- 
ened at  a  rate  of  0.95  m/yr.  (Halterman-PTT) 
W86-03854 


CANALS  AND  WETLAND  EROSION  RATES 
IN  COASTAL  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

R.  E.  Turner,  R.  Costanza,  and  W.  Scaife. 

IN:   Proceedings   of  the   Conference   on   Coastal 

Erosion  and  Wetland  Modification  in  Louisiana: 

Causes,  Consequences,  and  Options,  October  5-7, 

1981,  Baton  Rouge,  Louisiana.  FWS/OBS-82/59, 

September    1982.   p   73-84,   7   fig,   2   tab,    15   ref. 

Descriptors:  'Wetlands,  'Canals,  'Dredging, 
'Marshes,  'Louisiana,  Canal  construction,  Inland 
waterways,  Banks,  Erosion,  'Bank  erosion. 

Canals  have  increased  in  area  from  practically  zero 
at  the  beginning  of  the  century  to  about  2.4%  of 
the  Louisiana  coastal  surface  area  in  1978.  The 
annual  increase  in  canal  area  is  continuing  to  climb 
in  1981  as  a  result  of  new  canal  dredging  and  the 
widening  of  existing  canals.  Land  loss  rates  across 
the  coastal  zone  since  the  1890's,  among  hydrolog- 
ic  units,  and  within  areas  of  similar  substrates  and 
equal  distances  to  the  coast,  are  all  positively  relat- 
ed to  estimates  of  canal  density.  Further,  estimates 
of  land  loss  at  zero  canal  density  (from  regression 
equations)  are  similar  to  the  7,000  year  coast-wide 
rate  of  gain  in  land.  Within  7  1/2'  quadrangle 
maps,  the  new  'holes'  or  ponds  in  the  marsh  have 
appeared  close  to  canals,  not  near  natural  channels. 
Coastwide,  canal  surface  is  about  10%  of  the  total 
land  loss.  Based  on  the  analysis  presented,  it  was 
concluded  that  coastal  erosion  rates  in  Louisiana 
are  largely  an  indirect  result  of  canal  dredging 
activities  or  use.  The  mechanism  for  the  effect 
probably  involved  an  alteration  in  wetland  hydrol- 
ogy, but  a  complete  understanding  is  presently 
lacking.  (Author) 
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EFFECT    OF    COASTAL    ALTERATION    ON 
MARSH  PLANTS, 

Louisiana  State  Univ.,   Baton  Rouge.   School  of 

Forestry  and  Wildlife  Management. 

For  primary  bibliographic  entry  see  Field  2L. 

W86-03856 


EFFECTS  OF  WETLAND  DETERIORATION 
ON  THE  FISH  AND  WILDLIFE  RESOURCES 
OF  COASTAL  LOUISIANA, 

Fish  and  Wildlife  Service,  Lafayette,  LA. 
For  primary  bibliographic  entry  see  Field  2L. 
W86-03857 


SOME  CONSEQUENCES  OF  WETLAND 
MODIFICATION  TO  LOUISIANA'S  FISHER- 
IES, 

Louisiana  Dept.  of  Wildlife  and  Fisheries,  Baton 

Rouge. 

For  primary  bibliographic  entry  see  Field  2L. 

W86-03858 


WETLAND  LOSSES  AND  COASTAL  FISHER- 
IES: AN  ENIGMATIC  AND  ECONOMICALLY 
SIGNIFICANT  DEPENDENCY, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 

W86-03859 


ECONOMIC  AND  CULTURAL  CONSE- 
QUENCES OF  LAND  LOSS  IN  LOUISIANA, 

Nicholls  State  Univ.,  Thibodaux,  LA.   Dept.  ol 
Earth  Science. 
D.  W.  Davis. 

IN:  Proceedings  of  the  Conference  on  Coastal 
Erosion  and  Wetland  Modification  in  Louisiana 
Causes,  Consequences,  and  Options,  October  5-7, 
1981,  Baton  Rouge,  Louisiana.  FWS/OBS-82/59, 
September  1982.  p  140-158,  50  ref. 

Descriptors:  'Wetlands,  'Erosion,  'Economic  as- 
pects, 'Louisiana,  Marshes,  Coastal  marshes,  Envi- 
ronmental effects,  Louisiana,  Wildlife,  Resource 
management,  Fisheries. 

Various  aspects  of  the  loss  of  lowland  marshe 
along  the  coast  of  Louisiana  are  discussed.  Ar 
important  nursery  ground  and  habitat  for  migrato 
ry  waterfowl,  fur  and  hide-bearing  animals  anc 
fisheries  will  be  lost.  'High'  land,  already  scarce 
will  be  at  a  premium  and  the  cumulative  economu 
effect  is  estimated  to  be  in  the  billions  of  dollars 
Loss  of  offshore  oil  royalties  is  estimated  to  b< 
nearly  $20  million  for  each  mile  of  coastal  retreat 
The  loss  of  unique  lifestyles  and  cultural  heritage  i 
also  discussed.  (Halterman-PTT) 
W86-03861 


7.  RESOURCES  DATA 
7A.  Network  Design 


SOME  CRITICAL  ISSUES  WITH  MONITOR 
ING  CRYSTALLINE  ROCK  AQUIFERS  FOl 
GROUNDWATER  MANAGEMENT  IN  RURA1 
AREAS, 

Prakla-Seismos  Geomechanik,  Accra  (Ghana). 
For  primary  bibliographic  entry  see  Field  2F. 
W86-03567 


APPRAISAL     OF     SEDIMENT     TRANSPOR' 
MEASUREMENT  IN  GHANAIAN  RIVERS, 

Water  Resources  Research  Inst.,  Accra  (Ghana 
S.  A.  Akrasi,  and  N.  B.  Ayibotele. 
IN:  Challenges  in  African  Hydrology  and  Watt 
Resources:  Proceedings  of  the  Harare  Symposiun 
July  1984.  IAHS  Publication  No  144,  1984.  p  301 
312,  5  fig,  4  tab,  20  ref. 

Descriptors:    'Network   design,   'Erosion,   *Sed 
ment  transport,  'Sediment  yield,  Data  collection 
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RESOURCES  DATA— Field  7 


•Hydrologic  data  collections,  Ghana,  Volta  River, 
Rivers,  Bed  load,  Sedimentation. 

A  sediment  monitoring  network  for  Ghana  is  pro- 
posed. Existing  data  are  used  to  establish  a  frame- 
work; the  new  system  is  designed  to  confirm 
doubtful  data  and  fill  in  missing  information.  Thus, 
a  less  expensive  network  is  possible.  Current  sedi- 
mentation problems  involve  construction  of 
bridges  over  the  Tano  River,  the  effect  of  gold 
dredging  on  the  Offin  River,  sedimentation  around 
the  intakes  of  several  water  supplies,  and  sedimen- 
tation in  the  Oti  River.  In  the  Volta  drainage  basin 
information  needs  include  bed  load  movement, 
particle  size  distribution  of  the  suspended  load,  the 
relationship  between  runoff  and  sediment  dis- 
charge per  unit  area  of  land,  and  sediment  dis- 
charges of  several  tributaries.  In  the  southern  and 
coastal  drainage  basins,  more  must  be  known  about 
the  suspended  load,  sediment  transport  at  higher 
river  discharges,  and  further  measurements  to  con- 
firm the  station  and  regional  rating  curves. 
W86-03586 


EVALUATING  CHANGES  IN  DIKE  FIELD 
FISHES  WITH  COMMUNITY  INFORMATION 
INDICES, 

Oak  Ridge  National  Lab.,  TN. 
H.  N.  Polovino,  M.  P.  Farrell,  and  C.  H. 
Pennington. 

Technical  Report  E-83-14,  June  1983.  Final 
Report.  U.  S.  Army  Environmental  and  Water 
Quality  Studies,  Army  Engineer  Waterways  Ex- 
periment Station,  Vicksburg,  MS.  47  p,  21  fig,  6 
tab,  46  ref. 

Descriptors:  'Network  design,  *Fish  populations, 
•Sampling,  'Dikes,  'Aquatic  habitats,  'Species 
composition,  'Environmental  effects,  Wildlife, 
Mississippi  River,  Ecological  distribution,  Habitats, 
Spatial  distribution,  Classification,  Similarity  coef- 
ficients, Water  temperature,  Temperature,  Water 
level,  Water  management,  Distribution  patterns, 
Species  diversity. 

Researchers  characterizing  ecological  communities 
are  often  faced  with  the  problem  of  collasping 
large  species  lists  into  a  single  numeric  expression 
of  community  structure.  Historically,  quantitative 
species  diversity  indices  have  been  used  to  assess 
spatial  and  temporal  changes  in  ecological  commu- 
nities. However,  other  classification  estimates  (e.g., 
binary  similarity  coefficients  and  quantitative  dis- 
similarity measures)  offer  methodologies  for  delin- 
eating community  composition  that  may  be  more 
sensitive  to  sampling  error.  This  study  evaluates 
the  relative  performance  of  (1)  binary  similarity 
coefficients;  (2)  disseimilarity  measures;  and  (3) 
diversity  indices,  calculated  for  three  sampling 
methods,  in  detecting  changes  in  fish  communities 
associated  with  two  dike  fields  on  the  Mississippi 
River.  Dike  field  fish  communities  were  sampled 
and  evaluated  for  five  hydrologic  seasons,  based 
on  water  temperature  and  flow  velocities,  and 
were  found  to  be  least  similar  during  high-water 
low-temperature  conditions.  During  the  evalua- 
tion, the  informaiton  derived  from  electroshocking 
was  the  most  representative  when  compared  with 
hoop  net  and  seine  information.  Of  the  three  fami- 
lies of  community  information  measures,  binary 
similarity  coefficients  proved  to  be  the  most  sensi- 
tive indicators  of  change  in  dike  field  fish  commu- 
nities. It  was  further  found  that  measures  based  on 
species  presence/absence  represent  a  valid  alterna- 
tive method  for  characterizing  change  in  commu- 
nity structure.  This  is  especailly  true  when  species 
abundance  data  are  highly  variable,  which  is  the 
case  in  many  fisheries  assessments.  (Author) 
W86-03628 


February  10-12,  1982,  Laxenburg,  Austria.  Series 
No.  CP-82-S4,  1982.  p  163-205,  1  fig,  65  ref. 

Descriptors:  'Monitoring,  'Water  quality,  'Non- 
point  pollution  sources,  'Sampling,  'Water  analy- 
sis, 'Network  design,  Data  acquisition. 

Water  quality  monitoring  is  an  effort  to  obtain 
information  about  the  physical,  chemical  and  bio- 
logical characteristics  of  water  via  statistical  sam- 
pling. The  usefulness  of  the  information  is  highly 
dependent  upon  a  monitoring  program,  or  system, 
being  properly  designed  and  operated.  A  monitor- 
ing system  is  defined  as  a  sequence  of  operations; 
(1)  sample  collection;  (2)  laboratory  analysis;  (3) 
data  handling;  (4)  data  analysis;  and  (5)  information 
utilization.  The  design  of  each  component  is  dis- 
cussed in  the  context  of  how  it  affects  the  overall 
usefulness  of  the  resulting  information.  The  data 
collection/utilization  balance,  a  scientific  under- 
standing of  water  quality,  data  utilization  strategies 
and  network  design  documentation  are  specific 
aspects  of  monitoring  where  improvements  can  be 
made,  thus  greatly  enhancing  our  ability  to  obtain 
useful  information  on  water  quality.  With  the  sys- 
tem's perspective  of  monitoring  and  a  discussion  of 
specific  areas  for  improvement,  it  is  hoped  that  the 
important  role  water  quality  monitoring  should 
play  in  enhancing  management  of  water  quality 
can  be  more  readily  visualized  and  that  monitor- 
ing, with  its  better  defined  role,  will  ultimately 
provide  a  basis  for  a  much  more  scientific  under- 
standing of  water  quality  than  that  currently  avail- 
able. (Author) 
W86-03655 


CAN  THE  LINEAR  BALANCE  MODEL  BE  EX- 
TENDED TO  THE  WHOLE  ALPS, 

Laboratoire   de   Glaciologie   et   Geophysique   de 

l'Environnement,  Grenoble  (France). 

For  primary  bibliographic  entry  see  Field  2C. 
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WATER  QUALITY  MONITORING:  A  SYS- 
TEM'S PERSPECTIVE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
R.  C.  Ward. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB83-119222, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
In:  Nonpoint  Nitrate  Pollution  of  Municipal  Water 
Supply  Sources:  Issues  of  Analysis  and  Control, 
Proceedings  of  an  IIASA  Task  Force  Meeting, 


PROBLEMS  ON  THE  UPPER  MISSISSIPPI 
RIVER  AND  ITS  TRIBUTARIES:  NEED  FOR  A 
LONG-TERM  RESOURCE  MONITORING 
PROGRAM, 

Columbia  National  Fisheries  Research  Lab.,  La 
Crosse,  WI.  Field  Research  Station. 
G.  A.  Jackson,  C.  E.  Korschgen,  P.  A.  Thiel,  J.  M. 
Besser,  and  D.  W.  Steffeck. 

In:  Contaminants  in  the  Upper  Mississippi  River: 
Proceedings  of  the  15th  Annual  Meeting  of  the 
Mississippi  River  Research  Consortium,  Butter- 
worth,  Boston.  1984.  325-343  p,  1  fig,  14  ref. 

Descriptors:  'Network  design,  'Planning,  'Envi- 
ronmental effects,  'Monitoring,  'Aquatic  habitats, 
Rivers,  Mississippi  River,  Erosion,  Sedimentology, 
Fate  of  pollutants,  Wildlife,  Great  River  Environ- 
mental Action  Team,  Recreation,  Habitats. 

A  comprehensive  long-term  resource  monitoring 
program  has  been  proposed  to  mitigate  adverse 
environmental  effects  of  human  activities  in  the 
Upper  Mississippi  River  area.  The  program  will 
provide  a  solid  foundation  of  scientific  data  within 
a  totally  integrated  framework  so  that  managers 
will  have  information  on  which  to  base  decisions. 
This  involves  both  coordination  with  existing  pro- 
grams and  standardization  of  methods  to  promote 
system-wide  comparisons.  The  goal  is  to  plan 
ahead  rather  than  react  to  each  threat  to  the  envi- 
ronment. Major  problems  facing  this  section  of  the 
river  are  upland  erosion  and  sedimentation  of 
aquatic  habitats,  point  and  nonpoint  source  pollu- 
tion, navigation-related  activities,  and  habitat  en- 
croachment. Monitoring  efforts  should  involve 
land  use,  meteorology,  hydrology  and  sedimento- 
logy, water  and  sediment,  contaminants,  aquatic 
vegetation,  amphibians,  birds,  fish,  mammals,  and 
recreation.  Of  the  monitoring  alternatives  suggest- 
ed, Level  II  is  recommended.  This  includes  com- 
prehensive and  completely  integrated  monitoring 
in  selected  pools,  certain  routine  measurements 
throughout  the  entire  system,  and  special  studies  at 
sites  of  particular  importance  to  the  entire  system 
and  site  involved  in  mitigation,  enhancement,  or 
habitat  rehabilitation. 
W86-03751 
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DESIGN  OF  A  HYDROCHEMICAL  DATA 
COLLECTION  PROGRAMME, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 
Y.  Bachmat. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  153-165,  2  tab,  14  ref. 

Descriptors:  'Hydrologic  data  collections,  'Data 
acquisition,  'Data  interpretation,  'Decision 
making,  'Network  design,  'Planning,  'Economic 
aspects,  'Resources  management,  Data  collections, 
Management  planning,  Chemical  properties, 
Design  criteria. 

Collection  of  hydrochemical  data  is  considered  in 
the  context  of  producing  data,  which  may  be  used 
for  managing  natural  water  resources  and  their 
interaction  with  the  human-controlled  environ- 
ment. Imperfect  data  and/or  misuse  of  information 
result  in  opportunity  losses  owing  to  suboptimal 
management  desicions.  The  value  of  data  is  meas- 
ured by  their  actual  contribution  to  the  reduction 
of  risk  associated  with  errors.  This  contribution 
can  be  increased  by  improving  the  utilization  of 
existing  data  in  the  decision-making  process  and  by 
the  acquisition  of  new  usable  data.  Both  ways  take 
time  and  require  an  investment  of  human  and  fi- 
nancial resources.  An  optimal  data  collection  pro- 
gram is  one  which  covers  both  the  structural  and 
non-structural  aspects,  is  physically  realizable  and 
economically  optimal  in  a  space-time  framework. 
The  design  of  the  program  involves  identifying 
information  errors  and  quantifying  their  relation- 
ships to  the  associated  losses  and  to  the  design 
parameters  of  the  program.  The  problem  of  plan- 
ning a  hydrochemical  data  collection  program  is 
formulated  and  the  hierarchical  structure  of  the 
planning  process  is  emphasized.  Outlines  of  the 
feasibility  study  of  the  program  and  of  the  steps 
comprising  the  preliminary  design  of  the  observa- 
tion network  are  given.  The  need  to  match  the 
types  of  decisions  to  be  made  at  the  various  phases 
of  the  planning  process  with  the  methods  of  arriv- 
ing at  the  decisions  is  emphasized. 
W86-03767 


TEMPORAL  CHANGES  IN  GROUND  WATER 
QUALITY  IN  THE  PHREATIC  ZONE  UTTAR 
PRADESH  (INDIA)  AND  THEIR  IMPACT  ON 
SAMPLING  SCHEDULE, 

Central  Chemical  Lab.,  Lucknow  (India). 
For  primary  bibliographic  entry  see  Field  2F. 
W86-03768 


RELIABILITY  OF  INFORMATION  IN  HY- 
DROGEOCHEMICAL  INVESTIGATIONS, 

Akademiya  Navuk  BSSR,  Minsk. 
L.  Babiy. 

IN:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  179-185,  12  ref. 

Descriptors:  'Water  sampling,  'Geochemistry, 
'Hydrological  data  collections,  'Data  interpreta- 
tion, 'Errors,  'Theoretical  analysis,  'Geohydro- 
logy,  'Thermodynamics,  Data  collections,  Hydro- 
logic  models,  Statistical  models,  Statistical  meth- 
ods, Chemical  properties. 

The  reliability  of  hydrogeochemical  conclusions 
depends  firstly  on  the  quality  of  primary  data. 
Errors  in  hydrochemistry  are  associated  with  the 
object  of  study  (type  of  natural  water  and  its 
location),  the  method  of  study  (instruments  and 
sample  preparation)  and  by  the  quality  of  the  in- 
vestigation. The  reliability  of  hydrogeochemical 
conclusions  also  depends  on  the  methods  of  data 
interpretation  used.  Errors  in  interpreting  statisti- 
cal results  occur  when  linear  connections  of  a 
statistical  model  are  identified  with  the  natural 
situation.  Investigations  of  stagnant  waters  should 
not  be  based  on  characterization  by  inorganic  com- 
ponents alone  since  organic  matter  predominates  in 
this  type  of  water.  Physical-chemical  modelling, 
based  on  methods  of  equilibrium  thermodynamics 
and  allowing  only  for  thermodynamic  constants 
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for  inorganic  matter,  provides  only  a  qualitative 
characteristic  of  system  development.  The  reliabil- 
ity of  hydrogeochemical  data  is  increased  if  silt, 
soil  and  pore  waters  are  studied  simultaneously 
with  the  various  water  types  and  if  modern  analyti- 
cal methods  of  geophysical  and  other  sciences  are 
also  applied. 
W86-03769 


CONDITIONS  AND  FREQUENCY  OF  SAM- 
PLING FOR  ELUCIDATIONS  OF  TRANSPORT 
MECHANISMS  AND  ELEMENT  BUDGETS  IN 
UPLAND  DRAINAGE  BASINS, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 
A.  C.  Edwards,  J.  Creasey,  and  M.  S.  Cresser. 
In:  Hydrochemical  Balances  of  Freshwater  Sys- 
tems: Proceedings  of  the  Uppsala  Symposium,  Sep- 
tember 1984.  IAHS-AISH  Publication  No  150, 
1984.  p  187-202,  10  fig,  4  tab,  19  ref. 

Descriptors:  'Water  sampling,  'Chemical  proper- 
ties, 'Hydrologic  data  collection,  *Storm  runoff, 
•Seasonal  variation,  *Regression  analysis,  'Cy- 
cling nutrients,  Sampling,  Automation,  Planning, 
Catchment  areas,  Data  collections,  Storm  water, 
Weathering,  Sulfur,  Data  interpretation,  Leaching, 
Nitrogen. 

Strategies  appropriate  for  sampling  geochemical 
weathering  rates  of  two  typical  upland  drainage 
basins  in  the  Grampian  Region  of  North  East 
Scotland  are  discussed.  When  planning  a  sampling 
program  for  the  study  of  factors  influencing  the 
solute  composition  of  natural  waters  or  for  the 
estimation  of  the  net  inputs  and  outputs  of  species 
to  and  from  drainage  basins,  it  is  particularly  im- 
portant to  assure  sufficient  sampling  frequency 
over  the  winter  months.  Seasonal  trends  in  concen- 
tration are  of  considerable  importance  in  studies 
involving  N  cycling,  and  to  a  lesser  extent,  sulfate- 
S  cycling.  Sampling  before  and  after  storms  is 
important  because  storm  events  can  greatly  alter 
the  concentrations  of  certain  stream  constituents 
through  dilution  or  leaching  during  overland  flow. 
Since  increasing  sampling  frequency  is  often  unfea- 
sible, regression  equations  may  be  employed  to 
relate  concentration  to  discharge.  For  detailed 
studies  of  changes  in  solute  composition  with  time 
through  precipitation  events,  the  variability  of 
rainwater  composition  with  time,  and,  for  larger 
basins,  over  the  catchment,  should  not  be  over- 
looked. The  operation  of  a  simple,  inexpensive 
mechanical  device  for  automatic  fractionation  of 
precipitation  and  drainage  water  samples  through- 
out storm  events  is  described. 
W86-03770 


SUBSURFACE  INVESTIGATION  FOR  DREDG- 
ING PROJECTS, 

Canonie  Engineers,  Chesterton,  IN. 

R.  F.  Brissette. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic   Substances:   Proceedings  of  the   9th   US/ 

Japan  Experts  Meeting.  March  1985.  p  210-225,  5 

fig,  1  tab,  3  ref. 

Descriptors:  'Dredging,  Harbors,  Test  holes,  Test- 
ing procedures,  Tunnels,  Tunneling,  Channel  im- 
provement. 

Dredging  and  tunnel  projects  have  achieved  con- 
siderable notoriety  within  the  geotechnical  com- 
munity. On  reviewing  the  history  of  many  of  these 
projects,  it  becomes  apparent  that  the  reputation 
arises  not  from  a  failure  to  adopt  so-called  'state-of- 
the-art'  technology,  but  rather  a  failure  to  organize 
investigations  to  address  anticipated  problems  and 
to  understand  the  significance  of  the  data  acquired. 
Even  when  these  two  elements  are  present, 
projects  flounder  when  those  charged  with  execut- 
ing the  work  do  not  have  a  clear  grasp  of  the 
engineering  properties  of  the  materials  they  are 
likely  to  encounter.  As  dredging  techniques  are 
more  frequently  being  used  to  correct  environmen- 
tal problems,  the  techniques  of  investigation  and 
data  management  will  assume  greater  importance. 
The  problems  of  establishing  the  types  of  data  to 
be  acquired,  the  extent  of  the  data,  and  how  it  is  to 
be  used  are  still  with  us.  Failure  to  address  these 
problems  rigorously  results  in  excessive  costs,  un- 
satisfactory  project   results,   and,   in  some  cases, 


abandonment  of  projects  altogether.  Suggestions 
for  methods  to  solve  these  problems  are  made. 
They  include  examination  of  the  literature  and  of 
existing  records,  charting  an  investigative  plan,  and 
the  appropriate  use  of  laboratory  analysis  and  geo- 
technical engineering.  (Halterman-PTT) 
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1981  CCOPE  PROBE  MESONET  CALIBRA- 
TION AND  MAINTENANCE  PROCEDURES, 

Montana  Dept.  of  Natural  Resources  and  Conser- 
vation, Helena. 

L.  Holman,  and  J.  Mclnerney. 
Technical  Report,  June  1983.  67  p,  11  fig,  6  tab,  5 
ref,  3  append.  1-07-81-V0175. 

Descriptors:  'Measuring  instruments,  'Meteoro- 
logical data  collection,  Data  collection,  Coopera- 
tive Convective  Precipitation  Experiment,  Porta- 
ble Remote  Observation  of  the  Environment  me- 
sonet,  Calibration,  Monitoring,  Quality  control, 
Wind,  Temperature,  Atmospheric  pressure,  Hu- 
midity, Precipitation,  Maintenance. 

Preparation  and  shutdown  activities  associated 
with  the  operation  of  the  1981  CCOPE  (Coopera- 
tive Convective  Precipitation  Experiment) 
PROBE  Mesonetwork  involved  testing  and  cali- 
brating instruments  to  assure  a  quality  data  set. 
Data  quality  control  was  sought  during  all  phases 
of  the  1981  CCOPE  PROBE  Mesonetwork  oper- 
ations for  wind  speed,  wind  direction,  temperature, 
pressure  tendency,  relative  humidity,  and  precipi- 
tation instruments  and  for  the  electronic  interfac- 
ing and  transmission  equipment.  Testing  of  equip- 
ment began  in  August  1979  and  continued  through 
June  1982.  Because  of  the  prototype  nature  of  the 
PROBE  stations,  many  of  the  calibration  proce- 
dures and  techniques  had  not  been  thoroughly 
tested  for  operations  in  Montana.  Subsequently, 
the  further  calibration  and  maintenance  measures 
were  at  times  by  trial  and  error.  Calibration  and 
maintenance  exhibited  reasonable  consideration  for 
the  many  constraints  encountered.  As  a  result,  the 
data  quality  for  each  parameter  was  generally 
good.  Overall  station  performances  were  consid- 
ered acceptable.  (Author) 
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JOINT  HYDROGEOLOGICAL  SURVEYS, 

GRW  Engineers,  Lexington,  KY. 

For  primary  bibliographic  entry  see  Field  6E. 

W86-03579 


LOW  COST  HYDROLOGICAL  DATA  COLLEC- 
TION, 

Institute  of  Hydrology,  Wallingford  (England). 
I.  Strangeways. 

IN:  Challenges  in  African  Hydrology  and  Water 
Resources:  Proceedings  of  the  Harare  Symposium, 
July  1984.  IAHS  Publication  No  144,  1984.  p  229- 
233,  2  fig,  3  append. 

Descriptors:  'Data  aquisition,  'Measuring  instru- 
ments, 'Gages,  'Data  collection,  'Hydrological 
data  collections,  Water  level,  Sensors,  Rain  gages. 

Low-cost  hydrological  instruments,  a  rain  gage 
and  a  water  level  sensor,  were  devised  for  use  in 
developing  countries.  The  rain  gage,  made  by 
vacuum-forming,  has  improved  aerodynamic  prop- 
erties and  a  stainless  steel  rim.  Its  improved  logger 
uses  microchips,  single-pole  plugs  instead  of  multi- 
pin  plugs,  and  a  magnetic  probe  instead  of  toggle 
switches.  The  sensor  for  measuring  groundwater 
level  uses  a  simplified  bubble  technique.  A  small- 
bore plastic  tube  is  left  between  the  well's  outer 
casing  and  the  inner  pumping  tube,  terminating  in  a 
tube  connector  at  the  well  head.  Air  is  compressed 
by  a  bicycle  pump  into  the  air  reservoir.  As  the  air 
escapes  to  the  well  via  an  adjustable  valve,  it 
displaces  water  in  the  sensing  tube.  Air  pressure  in 
the  tube  rises  until  it  reaches  a  constant  value.  The 
pressure  is  then  read  and  correlated  with  depth. 
W86-03581 


CONTINUOUS  MONITORING  OF  RAINFALL, 
STREAMFLOW  AND  SUSPENDED  SEDIMENT 
CONCENTRATION  IN  SEMIARID  ENVIRON- 
MENTS, 

Rhodes    Univ.,    Grahamstown    (South    Africa). 

Dept.  of  Geography. 

A.  Van,  B.  Weaver,  and  D.  A.  Hughes. 

IN:  Challenges  in  African  Hydrology  and  Watei 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No.  144,  1984.  p  363- 

371,  1  fig,  2  tab,  11  ref. 

Descriptors:  'Data  acquisition,  'Measuring  instru 
ments,  'Semiarid  lands,  'Monitoring,  Gages,  'Sus 
pended  sediments,  'Rainfall,  'Streamflow,  Com 
puters,  Rain  gages,  Stream  gages,  Sediments,  Hy 
drologic  data  collections,  Turbidity,  Data  collec 
tions,  Data  storage  and  retrieval,  Ecca  River 
South  Africa,  Water  level  recorders,  Weirs. 

Hydrological  instruments  used  in  semiarid  land: 
must  be  designed  to  measure  extremely  widi 
ranges  of  weather  events  and  must  be  suitable  fo 
remote,  rarely  attended  locations.  Weather  com 
monly  develops  rapidly  and  lasts  a  short  time.  Fo 
example,  sediment  concentrations  in  semiarii 
rivers  have  varied  from  4  to  40  g  per  liter  withii 
50  min,  resulting  from  15  mm  of  rain  falling  withii 
24  min.  Good  accuracy  at  high  and  low  values  am 
the  ability  to  record  at  short  intervals  (10  min  o 
less)  is  very  important.  Variable  recording  is  als< 
desirable.  This  provides  high  resolution  recordini 
during  rapidly  changing  conditions  and  long  re 
cording  intervals  during  slow  or  zero  changinj 
conditions.  For  remote  stations,  equipment  shouli 
have  sufficient  storage  capacity  and  power  supply 
be  simple  to  operate,  and  avoid  the  conventions 
clockwork  recording  systems.  A  microcompute 
recording  system  was  tested  in  five  small  drainag 
basins  in  the  Ecca  River  region  of  South  Africi 
Two  tipping  bucket  rain  gages  with  variable  sarr 
pling  frequency  have  performed  without  failure  fc 
9  months.  Tests  on  a  float-type  streamflow  record 
er  were  not  conclusive.  Weirs  designed  for  flo> 
measurement  in  semiarid  regions  can  be  compoun 
(with  a  sharp  crested  V-notch  for  low  flows)  c 
deep  and  narrow  throated  flumes.  Sediment  cor 
centrations  are  measured  with  a  three-componer 
system:  turbidity  sensor,  water  level  sensor,  an 
recording  unit.  Although  the  probe  becam 
clogged  and  the  vegetal  detritus  deposited  in  th 
weir  throat,  calibration  showed  a  strong  lines 
relationship  between  turbidity  meter  readings  an 
sediment  concentration. 
W86-03591 


REMOTE  SENSING  APPLICATIONS  IN  AFR! 
CAN  EROSION  AND  SEDIMENTATIOl 
STUDIES, 

Reading  Univ.  (England).  Dept.  of  Geograprr 
A.  C.  Millington,  and  J.  R.  G.  Townshend. 
IN:  Challenges  in  African  Hydrology  and  Wat< 
Resources:  Proceedings  of  the  Harare  Symposium 
July  1984.  IAHS  Publication  No.  144,  1984.  p  37: 
384,  2  fig,  2  tab,  15  ref. 

Descriptors:  'Remote  sensing,  'Satellite  technoli 
gy,  'Aerial  photography,  'Vegetation,  'Erosio: 
'Sedimentation,  Soil  erosion,  Maps,  Landsat,  Sc 
loss,  Sierra  Leone,  Senegal,  Africa,  Photograph 
Semiarid  lands,  Arid  lands. 

Several  types  of  remote  sensing  imagery  (aeri 
photography,  Landsat  1-3,  Landsat  4,  and  SPOl 
were  evaluated  for  use  identifying  erosion  a: 
sedimentation  in  Africa.  All  these  have  been  su 
cessfully  used  or  are  feasible  in  the  applicatioi 
mentioned:  splash  erosion,  sheet  wash,  rilling,  gi 
lying,  mass  movement,  channel  and  bank  erosio 
and  sedimentation  within  channels  and  lakes/ir 
poundments.  Identification  of  erosion  is  a  functic 
of  the  scale  of  the  process  and  pixel  size,  the  heig 
of  the  sensor  platform,  the  wavelength  of  the  i: 
agery,  and  the  amount  of  vegetative  cover.  Dire 
observation  is  easy  in  arid  and  semiarid  regions  b 
difficult  in  the  humid  tropical  biomes.  Two  ca 
studies  were  described.  Multitemporal  monitorii 
of  sediment  source  areas  using  vegetation  mappii 
from  NOAA-7  AVHRR  showed  the  movement 
the  greenwave  northward  with  the  onset  of  t! 
rains  and  the  subsequent  progressive  die-back  wi 


76 


RESOURCES  DATA— Field  7 
Evaluation,  Processing  and  Publication — Group  7C 


the  onset  of  the  dry  season.  Changes  in  land  use  in 
Sierra  Leone  were  monitored  by  high  flight  aerial 
photography. 
W86-03592 


MULTI-PARAMETER    REMOTE    MEASURE- 
MENT OF  RAINFALL, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space  Flight   Center. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-03618 


INVESTIGATIONS  OF  LARGE  SCALE  STORM 
SYSTEMS:  FINAL  REPORT, 

Air  Force  Geophysics  Lab.,  Hanscom  AFB,  MA. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-03647 


INVENTORY  OF  CANADIAN  GLACIERS: 
PROCEDURES,  TECHNIQUES,  PROGRESS 
AND  APPLICATIONS, 

Environmental  Protection  Service,  Ottawa  (Ontar- 

io). 

For  primary  bibliographic  entry  see  Field  2C. 

W86-03677 


HYDROLOGICAL  BASINS  IN  WEST  GREEN- 
LAND AND  THEIR  RELATIONSHIP  TO  A 
PRELIMINARY  SECTORIAL  DIVISION  OF 
THE  INLAND  ICE  SHEET, 

Groelands  Geologiske  Undersoegelse,  Copenhagen 

(Denmark). 

For  primary  bibliographic  entry  see  Field  2C. 

W86-03678 


SOME  PROBLEMS  OF  GLACIER  INVENTORY 
IN  THE  HIMALAYAS, 

For  primary  bibliographic  entry  see  Field  2C. 
W86-03680 


PROBLEMS  AND  RESULTS  OF  STUDIES  OF 
MOUNTAIN  GLACIERS  IN  THE  SOVIET 
UNION, 

Akademiya  Nauk  SSSR,  Moscow. 

For  primary  bibliographic  entry  see  Field  2C. 

W86-03686 


STUDIES   OF  GLACIER  FLUCTUATIONS  IN 
THE  USSR, 

For  primary  bibliographic  entry  see  Field  2C. 
W86-03687 


SPECIAL  PROBLEMS  OF  GLACIER  INVEN- 
TORY IN  AFGHANISTAN, 

For  primary  bibliographic  entry  see  Field  2C. 
W86-03688 


SOME  COMMENTS  ON  THE  SWISS  GLACIER 
INVENTORY, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  2C. 

W86-03690 


PROBLEM  OF  A  GLACIER  INVENTORY  OF 
ANTARCTICA, 

British  Antarctic  Survey,  Cambridge  (England). 
For  primary  bibliographic  entry  see  Field  2C. 
W86-03693 


PARAMETERIZATION   OF   GLACIER   EQUI- 
LIBRIUM LINE  ALTITUDE, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  2C. 

W86-03696 


USE  OF  LANDSAT  DIGITAL  INFORMATION 
FOR  ASSESSING  GLACIER  INVENTORY  PA- 
RAMETERS, 

Nebraska  Univ.  at  Omaha.  Remote  Sensing  Appli- 


cations Lab. 

For  primary  bibliographic  entry  see  Field  2C. 

W86-03702 


SATELLITE  IMAGE  ATLAS  OF  GLACIERS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2C. 

W86-03703 


DATA  COLLECTION  FOR  HYDROCHEMICAL 
BALANCES:  THEORETICAL  ASPECTS, 

Oslo  Univ.  (Norway).  Inst,  of  Geophysics. 
For  primary  bibliographic  entry  see  Field  2A. 
W86-03766 


USE  OF  DIFFERENT  PHYSICAL  SEPARA- 
TION TECHNIQUES  FOR  TRACE  ELEMENT 
SPECIATION  STUDIES  IN  NATURAL 
WATERS, 

Oslo  Univ.  (Norway).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W86-03771 


HYDROMETEOROLOGICAL  DATA  ACQUISI- 
TION: INNOVATIVE,  HIGH-RESOLUTION 
PROGRAMMABLE  INSTRUMENTATION  FOR 
STORMWATER  MANAGEMENT, 

McMaster   Univ.,   Hamilton   (Ontario).    Dept.   of 
Civil  Engineering  and  Engineering  Mechanics. 
W.  James,  H.  Haro,  M.  A.  Robinson,  D.  Henry, 
and  R.  Kitai. 

In:  Proceedings  of  Stormwater  and  Water  Quality 
Management  Modeling  Users  Group  Meeting, 
March  25-26,  1982,  Washington,  DC.  EPA-600/9- 
82-015,  August  1982.  p  128-151,  10  fig,  2  tab,  9  ref. 

Descriptors:  *Rainfall  intensity,  *Data  acquisition, 
•Stormwater  management,  Water  management, 
Meteorological  data  collections,  Computer  appli- 
cations, Hydrologic  data  collections. 

This  project  compares  new  and  existing  instrumen- 
tation for  sensing  and  recording  rainfall  intensity  at 
a  high  time  resolution.  The  data  logger  incorpo- 
rates an  audio  cassette  unit  for  data  retrieval  and  a 
single  chip  microcomputer  programmed  to  record 
appropriate  time  series  data  in  compact  form.  The 
data  on  the  retrieved  cassettes  is  input  and  stored 
on  removable  hard-disc  packs  via  a  PDP  1123 
microcomputer  through  a  specially  devised  decod- 
er, also  incorporating  a  single  chip  microcomputer. 
Special  interactive  FORTRAN  applications  soft- 
ware on  the  1123,  processes  the  time  series  data 
files  and  plots  hyetographs  on  a  desk-top  plotter. 
Sample  input/output  is  provided.  The  entire 
system  is  designed  to  be  inexpensive,  for  use  in 
real-time  control.  The  system  is  being  extended  to 
monitor  water  depth  (discharges),  temperature, 
conductivity  and  pH. 
W86-03829 
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MATHEMATICAL   ANALYSIS   OF   GROUND- 
WATER RESOURCES, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03478 


EVALUATION  OF  COMMUNITY  INFORMA- 
TION INDICES  FOR  MISSISSIPPI  RIVER 
FISHERIES, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

H.  N.  Polovino,  M.  P.  Farrell,  and  C.  H. 
Pennington. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE83-002588. 
ORNL/TM-8272,  Publication  No.  1950,  Novem- 
ber 1982.  62  p,  21  fig,  6  tab,  45  ref.  W-7405-eng-26. 

Descriptors:  *Fish  populations,  'Species  composi- 
tion, 'Species  diversity,  *Dikes,  'Stream  fisheries, 


Fisheries,  Fish  management,  Sampling,  Ecology, 
Temporal  distribution,  Spatial  distribution,  Season- 
al variation,  Comparison  studies,  Evaluations. 

Historically,  quantitative  species  diversity  indices 
have  been  used  to  assess  spatial  and  temporal 
changes  in  ecological  communities.  However, 
other  classification  schemes,  namely  binary  similar- 
ity coefficients  and  quantitative  dissimilarity  meas- 
ures, offer  alternative  methodologies  for  delineat- 
ing community  composition  that  may  offer  less 
sampling  error.  The  study  evaluates  the  relative 
performance  of  binary  similarity  coefficients,  dis- 
similarity measures,  and  diversity  indices,  calculat- 
ed for  three  sampling  methods,  in  detecting 
changes  in  fish  communities  associated  with  two 
dike  fields  on  the  Mississippi  River.  Dike  field  fish 
communities  were  studied  for  five  discrete  hydro- 
logic  seasons  based  on  water  temperature  and  flow 
velocities.  Dike  field  fish  cmmunities  were  found 
to  be  least  similar  during  high-water,  low-tempera- 
ture conditions.  Electroshocking  proved  to  be  the 
single  most  representative  gear  type  when  com- 
pared to  hoop  net  and  seine  data.  Of  the  three 
families  of  community  information  measures, 
binary  similarity  coefficients  proved  to  be  the  most 
sensitive  indicators  of  change  in  dike  field  fish 
communities.  Measures  based  on  species  presence/ 
absence  represent  a  valid  alternative  method  for 
characterizing  compositional  change  in  community 
structure.  This  is  especially  true  when  species 
abundance  data  are  highly  variable,  which  is  the 
case  in  many  fisheries  assessments.  (Geiger-PTT) 
W86-03499 


USE  OF  LOG-NORMAL  STATISTICS  IN  ENVI- 
RONMENTAL MONITORING, 

R.  B.  Dean. 

IN:  Chemistry  in  Water  Reuse:  Volume  1,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
William  J.  Cooper,  p  245-258,  7  fig,  3  tab,  15  ref. 

Descriptors:  'Data  interpretation,  'Pollutant  iden- 
tification, 'Water  analysis,  'Statistical  analysis, 
Log-normal  distribution,  Monitoring,  Mathemati- 
cal studies,  Errors,  Trace  levels,  Distribution  pat- 
terns, Lake  Tahoe. 

Most  real  data  obtained  in  analytical  laboratories 
follow  log-normal  statistics.  In  order  to  make  use 
of  the  most  powerful  statistics  that  are  available 
the  data  should  be  transformed  to  logs.  If  log- 
normal  data  are  treated  as  if  they  were  normal, 
quite  erroneous  estimates  of  large  deviations  from 
the  central  value  will  be  made.  Conversely,  if  truly 
normal  data  are  treated  as  log-normal,  the  errors 
will  usually  be  small  and  conservative.  One  should 
justify  in  each  case  the  use  of  normal  statistics 
rather  than  log-normal  on  all  data,  such  as  concen- 
trations, where  values  less  than  zero  are  impossi- 
ble. (Author) 
W86-03531 


GROUND-WATER    LEVELS    IN    ARKANSAS, 
SPRING  1984, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03553 


DIRECTORY  OF  MEMBER  ORGANIZATIONS 
OF  THE  NATIONAL  WATER  DATA  EX- 
CHANGE (NAWDEX), 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field   10D. 

W86-03557 


HYDROGEOLOGICAL  DATA  COLLECTION, 
STORAGE,  RETRIEVAL  AND  WATER  LAW  IN 
BOTSWANA, 

Botswana  Geological  Survey,  Lobatse. 

M.  Sekwale. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No  144,  1984.  p  221- 

228,  1  append. 
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Descriptors:  *Data  collections,  *Hydrologic  data 
collections,  *Water  law,  *Data  storage  and  retriev- 
al, Botswana,  Boreholes,  Regulations,  Permits. 

Botswana  has  required  borehole  registration  and 
submission  of  all  relevant  borehole  data  for  a 
decade.  This  allows  hydrogeological  data  collec- 
tion at  reduced  cost  to  the  government.  To  date, 
almost  10,000  boreholes  have  been  registered.  Rel- 
evant information,  kept  by  the  Department  of  Geo- 
logical Survey,  is  available  to  the  public.  Four 
storage  and  retrieval  systems  exist:  borehole  com- 
pletion certificate  files,  borehole  location  maps, 
lithological  samples,  and  hydrochemical  data. 
Computerized  information  manipulation  saves  time 
and  allows  for  more  detailed  analyses.  A  copy  of 
the  borehole  completion  certificate  is  included. 
W86-03580 


USE  OF  THE  DATA  OF  GLACIER  INVENTO- 
RIES FOR  COMPILATION  OF  THE  WORLD 
ATLAS  OF  SNOW  AND  ICE  RESOURCES, 

Akademiya  Nauk  SSSR,  Moscow. 

For  primary  bibliographic  entry  see  Field  2C. 

W86-03701 


STUDY  OF  THE  SELECTION,  CALIBRATION 
AND  VERIFICATION  OF  MATHEMATICAL 
WATER  QUALITY  MODELS, 

National  Council  of  the  Paper  Industry  for  Air  and 
Stream  Improvement,  Inc.,  Medford,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-03823 


8.  ENGINEERING  WORKS 


8A.  Structures 


REVETMENT  STABILITY  STUDY,  FORT 
FISHER  STATE  HISTORIC  SITE,  NORTH 
CAROLINA:  HYDRAULIC  MODEL  INVESTI- 
GATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

D.  G.  Markle. 

Technical    Report    HL-82-26,    November    1982. 

Final  Report.  93  p,  6  fig,   1   tab,  54  photos,   10 

plates,  1  append. 

Descriptors:  *Hydraulic  models,  *Model  studies, 
•Design  criteria,  *Breakwaters,  *Structural  engi- 
neering, Models,  Revetments,  Hydraulic  struc- 
tures, Gabions,  Stability  analysis,  Wave  action,  Sea 
walls. 

A  hydraulic  model  study  was  conducted  using  a 
two-dimensional  stability  model  at  an  undistorted 
linear  scale  of  1:24  to  develop  both  special-  and 
random-placed  armon-stone  revetment  designs  that 
would  be  stable  for  specified  storm  conditions,  to 
determine  the  stability  response  of  all  plans  to 
depth-limited  breaking  waves,  and  to  check  the 
stabilities  of  the  optimum  designs  when  exposed  to 
depth-limited  breaking  waves.  Test  results  showed 
that  5,900-lb,  special  placed  and  8,600-lb,  random- 
placed  armor  stones  would  be  stable  for  the  depth- 
limited  breaking  wave  conditions  produced  at  the 
+  10.7  still-water  level.  The  5,900-lb,  special- 
placed  armor-stone  design  was  tested  on  revet- 
ments that  had  a  30-ft-wide  gabion  toe  and  a  14-ft- 
wide  Sta  Pod  toe  and  proved  to  be  stable  for  both 
cases.  The  8,600-lb,  random-placed  armor-stone 
design  was  only  tested  on  the  revetment  with  the 
30-ft-wide  gabion  toe.  The  30-ft-wide  toe  included 
a  six-row  gabion  blanket  and  the  14- ft- wide  toe 
used  8.919  lb  Sta  Pods  as  buttressing  on  the  outer 
sea-side  toe.  All  of  the  acceptable  designs  showed 
slightly  higher  degrees  of  damage,  but  none  of 
them  failed  when  exposed  to  depth-limited  break- 
ing waves  at  the  -1-13.0  and  +15.0  still-water 
levels.  None  of  the  designs  showed  any  additional 
stability  problems  when  exposed  to  the  depth-limit- 
ed, breaking  waves  at  the  +8.0  and  +5.0  still- 
water  levels.  (Geiger-PTT) 
W86-03479 


PRESENT  AND  POTENTIAL  USE  OF  MICRO- 
HYDRO-ELECTRIC  SCHEMES  IN  REMOTE 
LOCATIONS, 

Lincoln  Coll.  (New  Zealand).  Tussock  Grasslands 

and  Mountain  Lands  Inst. 

R.  J.  Blakely,  and  K.  F.  O'Connor. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  DE82-904687. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

NZERDC-68,  October  1981.  43  p,  16  fig,  11  tab, 

20  ref,  4  append.  3173. 

Descriptors:  *Hydroelectric  plants,  'New  Zea- 
land, *Powerplants,  Electric  power,  Electric 
power  production,  Farm  management,  Turbines, 
Steam  turbines,  Hydraulic  turbines. 

The  renewal  of  interest  in  the  potential  farm-appli- 
cation of  water  turbines  in  New  Zealand  within  the 
past  five  to  ten  years  has  led  to  the  development  of 
management  plans  by  which  the  water  resources  of 
small  catchments  could  be  conserved  and  used  for 
local  micro-hydro-electric  power  generation.  The 
results  of  research  to  survey  the  present  use  of 
very  small  hydro-electric  power  schemes  in 
remote  locations  of  New  Zealand  and  to  assess  the 
demand  for  recently  developed  small  scale  systems 
in  such  areas  are  discussed.  Results  indicate  that 
only  10%  of  the  farmers  with  appropriate  water 
bodies  are  using  hydroelectric  power.  However, 
replies  from  government  departments,  tourist  fa- 
cilities, and  other  private  users  indicated  a  very 
high  interest  in  future  use  of  small-scale  hydroelec- 
tric power  generation.  (Halterman-PTT) 
W86-03505 


8C.  Hydraulic  Machinery 


SOLAR  POWERED  GROUNDWATER  PUMP- 
ING FOR  MEDIUM  HEADS, 

Ward  (Peter)  and  Associates,  Vancouver  (British 

Columbia). 

P.  R.  B.  Ward,  and  W.  G.  Dunford. 

IN:  Challenges  in  African  Hydrology  and  Water 

Resources:  Proceedings  of  the  Harare  Symposium, 

July  1984.  IAHS  Publication  No  144,  1984.  p  249- 

258,  7  fig,  5  ref. 

Descriptors:  'Hydraulic  machinery,  *  Pumps, 
•Solar  energy,  *Electrical  equipment,  Wells,  Zim- 
babwe, Rural  areas,  Cavity  pumps. 

Solar-powered  water  pumps  for  remote  locations 
in  Zimbabwe  have  costs  comparable  to  diesel- 
powered  pumps.  The  electric-powered  progressive 
cavity  pump,  already  in  use  throughout  Africa,  is 
adaptable  to  solar  power.  Pumping  requirements  in 
this  region  of  deep  water  tables  and  fractured 
crystalline  rocks  are  2.5  cu  m  per  hour  per  10-hour 
day  at  heads  of  35-70  m.  The  pump  uses  a  steel 
helical  drive  shaft  turning  in  an  outer  rubber  jacket 
and  shaped  in  a  double  helix.  It  works  with  high 
efficiency  at  low  speeds.  It  can  pump  water  when 
working  at  a  half  or  quarter  of  the  design  speed. 
With  about  1  kW  per  sq  m  solar  irradiation  under 
conditions  in  Zimbabwe,  10.5  sq  m  of  photovoltaic 
cells  would  be  required  to  produce  2.5  cu  m  per 
hour  of  water  at  a  head  of  35  m.  Use  of  a  DC-DC 
converter  can  overcome  the  problem  of  obtaining 
sufficient  torque  to  start  the  motor  during  periods 
of  low  radiation. 
W86-03583 


DISCHARGE  FORECASTING  FROM  GLA- 
CIERIZED  AREAS  TO  OPTIMIZE  HYDRO- 
ELECTRIC POWER  MANAGEMENT, 

Grande  Dixence  Societe  Anonyme,  Sion  (Switzer- 
land). 

G.  Dayer,  and  Y.  Rey. 

IN:  Applied  Climatology,  Proceedings  of  the  25th 
International  Geographical  Congress  Symposium 
No  18:  Applied  Geography,  1984.  p  59-66,  2  fig,  4 
tab,  22  ref. 

Descriptors:  •Runoff  forecasting,  •Snowmelt, 
•Model  studies,  Forecasting,  Alpine  regions,  Gla- 
ciers, Ablation,  Hydroelectric  power. 

High-head  hydroelectric  energy  production  in 
Switzerland   derives   its   raw   material   essentially 


from  snow  and  glacier  meltwater,  with  wate 
being  stored  in  seasonal  accumulation  basins.  Fore 
casting  on  both  a  long-  and  short-term  basis  i 
necessary  to  assess  the  probability  of  filling  thi 
basin.  In  this  discussion,  short-term  (2-3  days 
meltwater  runoff  is  forecast  in  order  to  optimizi 
pumping  operations  for  the  Grande  Dixence  S.A 
power  scheme,  which  is  located  in  the  pennin 
Alps.  The  prediction  model  uses  the  autoregressiv 
moving  average  (ARMA)  model  techniques.  / 
case  study  is  presented  in  which  the  results  of  thi 
method  are  applied  to  the  Z'Mutt  glacier' 
meltwater  discharge.  (Halterman-PTT) 
W86-03848 


81.  Fisheries  Engineering 


EVALUATION  OF  COMMUNITY  INFORM* 
TION  INDICES  FOR  MISSISSIPPI  RIVE1 
FISHERIES, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sc 

ences  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-03499 


IMPOUNDED  RIVERS:  PERSPECTIVES  FO! 
ECOLOGICAL  MANAGEMENT, 

Loughborough   Univ.  of  Technology  (England 

Dept.  of  Geography. 

For   primary   bibliographic   entry   see   Field   6C 

W86-03516 


PROCEDURE  FOR  DEVELOPING  BIOLOG 
CAL  INPUT  FOR  THE  DESIGN,  LOCATIOT 
OR  MODIFICATION  OF  WATER-INTAK 
STRUCTURES, 

Battelle  Pacific  Northwest  Labs.,  Richland,  W/ 
D.  A.  Neitzel,  and  D.  H.  McKenzie. 
Available  from  the  National  Technical  Informatic 
Service,  Springfield,  VA  22161  as  DE82-02094 
Price  codes:  A05  in  paper  copy,  A01  in  microfich 
PNL-3688/UC-97e,  December  1981.  83  p,  5  fig, 
tab,  67  ref,  2  append.  14-16-0009-79  1401. 

Descriptors:  •Entrainment,  *Fish  ladders,  •Desij 
criteria,  *Fish  behavior,  *Intake  gates,  Intakes,  E 
vironmental  effects,  Fish  management,  Shellfis 
Ecological  effects,  Fish  passages,  Structural  en{ 
neering,  Structural  models,  Models. 

The  report  reviews  behavioral,  physiological,  ai 
ecological  literature  of  fish  and  shellfish.  A  com| 
lation  of  data  describing  the  relationship  betwei 
environmental  stimuli  associated  with  water  inta 
structures  and  behavioral  and  physiological  t 
sponses  of  fish  and  shellfish  is  presented.  T 
report  set  up  a  system  to  provide  biological  infc 
mation  for  engineering  models  used  to  desig 
locate,  or  modify  water  intake  structures.  Exai 
pies  of  biological  research  that  are  potentially  a 
plicable  to  the  design  criteria  presented  are  i 
viewed.  The  literature  reviewed  stresses  the  ne 
for  predictive  laboratory  studies  and  field  verifk 
tion  studies  for  developing  biological  input  in 
intake  design  and  location.  Two  of  the  most  impc 
tant  biological  characteristics  that  need  to  be  : 
eluded  in  all  research  are  ontological  changes  a 
the  threshold  limits  of  the  species  tested.  As  a  fi 
or  shellfish  grows  or  develops,  its  response 
stimuli  will  change.  Biologists  and  engineers  mi 
understand  this  so  biological  data  used  related 
the  life  stages  of  fish  or  shellfish  most  likely  to 
entrained  or  impinged.  The  threshold  response 
an  organism  to  a  stimulus  must  also  be  consider! 
The  functions  that  relate  the  behavioral,  physiolc 
ical,  and  ecological  information  to  the  process 
intake  engineering  must  be  developed  and  < 
scribed.  It  will  then  be  possible  to  describe  the  di 
requirements  to  develop  further  functions  for  b 
logical  characteristics  of  fish  and  shellfish  relevi 
to  the  design,  location,  and  operation  of  wa 
intake  structures.  (Geiger-PTT) 
W86-03519 


AQUACULTURE    IN    DREDGED    MATERL 
CONTAINMENT  AREAS:  PROCEEDINGS, 

Army  Engineer  Waterways  Experiment  Statii 
Vicksburg,  MS.  Environmental  Lab. 
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For  primary  bibliographic  entry  see  Field  2H. 
W86-03704 


SITE  DESCRIPTION  OF  DREDGED  MATERI- 
AL CONTAINMENT  AREAS:  AN  OVERVIEW 
OF  PHYSICAL,  CHEMICAL,  BIOLOGICAL 
FEATURES, 

Army  Engineer  District,  Galveston,  TX. 
For  primary  bibliographic  entry  see  Field  2H. 
W86-03705 


REVIEW  OF  SPECIES  SUITABLE  FOR  CON- 
TAINMENT SITE  CULTURE  (FRESH  WATER), 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Wildlife  and  Fisheries  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W86-03706 


POND  MANAGEMENT:   POLYCULTURE  VS. 
MONOCULTURE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Wildlife  and  Fisheries  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W86-03707 


HEALTH  AND  DISEASE  CONTROL  FOR 
AQUATIC  ANIMALS  IN  DREDGED  MATERI- 
AL CONTAINMENT  SITES, 

Texas  A  and  M  Univ.,  College  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-03709 


POND  DESIGN  AND  MANAGEMENT  FOR 
COASTAL  AQUACULTURE, 

Alabama  Dept.  of  Conservation  and  Natural  Re- 
sources, Gulf  Shores.  Claude  Peteet  Mariculture 
Center. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-03710 


MARICULTURE  IN  OLD  RICE  FIELD  IM- 
POUNDMENTS: AN  ANALOGY  FOR 
DREDGED  MATERIAL  CONTAINMENT 
AREAS, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W86-03711 


DESIGN  CRITERIA  FOR  AQUACULTURE 
PONDS  ON  DREDGED  MATERIAL, 

Soil  Conservation  Service,  Washington,  DC. 
R.  E.  Highfill. 

In:  Aquaculture  in  Dredged  Material  Containment 
Areas:  Proceedings,  September  1982,  Galveston, 
TX.  Miscellaneous  Paper  D-83-2,  October  1983.  p 
163-168,  3  tab,  2  ref. 

Descriptors:  *Ponds,  *Dredging,  *Aquaculture, 
•Aquatic  habitats,  *Fish  ponds,  *Fish  farming, 
Lakes,  Aquatic  life,  Aquatic  animals,  Design  crite- 
ria, Spillways,  Dams,  Water  depth. 

Design  criteria  for  aquaculture  ponds  constructed 
at  dredged  material  sites  are  listed.  The  minimum 
elevation  of  the  top  of  a  pond  embankment  should 
be  1  ft  above  the  water  surface.  The  design  height 
should  also  allow  for  wave  action.  Minimum  em- 
bankment top  widths  depend  on  the  height-6  ft 
wide  for  an  embankment  10  ft  or  less  in  height,  15 
ft  wide  for  an  embankment  35  ft  or  more  in  height. 
Spillways  are  necessary  if  runoff  has  no  natural 
escape.  Wells  are  the  ideal  water  supply;  the  mini- 
mum rate  should  be  15-25  gal  per  min  per  surface 
acre.  Depth  depends  on  the  species  and  climate. 
Most  desirable  depths  in  warm  climates  are  as 
follows:  channel  catfish,  4-6  ft;  crawfish,  1.5-2  ft; 
minnows  and  other  bait  fish,  4-6  ft;  and  trout,  3-5 
for  flowing  water  and  10-12  ft  for  still  water.  Extra 
depth  should  be  allowed  for  ponds  in  cold  cli- 
mates. Pond  bottoms  should  be  smooth  and  sloped 
toward  the  outlet  at  a  minimum  of  2  ft  per  100  ft. 
W86-03713 


AQUACULTURE  AND  DREDGED  MATERIAL 
CONTAINMENT  SITES:  SIGNIFICANCE  OF 
CONTAMINATED  SEDIMENTS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03714 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

IOC.  Secondary  Publication 
And  Distribution 


ALGICIDES     AND     ALGAL     MANAGEMENT 
AND  CONTROL:  BIBLIOGRAPHY, 

Montana  Univ.,  Missoula. 

For  primary   bibliographic   entry   see   Field   5G. 

W86-03494 


AQUACULTURE  THESAURUS:  DESCRIP- 
TORS USED  IN  THE  NATIONAL  AQUACUL- 
TURE INFORMATION  SYSTEM, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
J.  A.  Lanier,  F.  L.  Lawrence,  E.  V.  Collins,  and 
M.  B.  Hollinger. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB268-760, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Virginia  Institute  of  Marine  Science  Special  Scien- 
tific Report  79,  1977.  National  Oceanic  and  Atmos- 
pheric Administration,  Rockville,  MD.  Office  of 
Sea  Grant.  145  p,  14  ref.  SG-04-06- 158-44047. 

Descriptors:  "Thesauri,  *Aquaculture,  "Indexing, 
Information  retrieval,  Descriptors,  Subject  index- 
ing. 

The  Aquaculture  Thesaurus  consists  of  the  de- 
scriptors used  in  entering  material  into  the  Nation- 
al Aquaculture  Information  System  (NAIS).  Terms 
have  been  arranged  in  a  format  similar  to  that  used 
in  the  Thesaurus  of  Water  Resources  Terms  pub- 
lished by  the  U.S.  Department  of  the  Interior.  The 
National  Aquaculture  Information  System  pro- 
vides computer  assisted  access  to  a  broad  range  of 
information  on  growig  marine,  brackish  and  fresh- 
water organisms. 
W86-03643 


10D.  Specialized  Information 
Center  Services 


DIRECTORY  OF  MEMBER  ORGANIZATIONS 
OF  THE  NATIONAL  WATER  DATA  EX- 
CHANGE (NAWDEX), 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

C.  D.  Blackwell. 

USGS  Open-File  Report  84-469,  1983.  66  p. 

Descriptors:  Organizations,  'Information  ex- 
change, Information  systems,  *NAWDEX  mem- 
bership, Directories,  'Information  retrieval,  'Data 
collections,  'Data  storage  and  retrieval. 

The  National  Water  Data  Exchange  (NAWDEX) 
is  a  national  confederation  of  water-oriented  orga- 
nizations working  together  to  improve  access  to 
water  data.  It  consists  of  member  organizations 
from  all  sectors  of  the  water-data  community.  This 
Directory  provides  the  names,  addresses,  and  tele- 
phone numbers  of  all  NAWDEX  member  organi- 
zations and  their  designated  NAWDEX  represent- 
atives. (USGS) 
W86-03557 


PROCEEDINGS:  2ND  ANNUAL  GULF  OF 
MEXICO  INFORMATION  TRANSFER  MEET- 
ING. 

Minerals  Management  Service,  Metairie,  LA.  Gulf 
of  Mexico  OCS  Regional  Office. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE82-900198. 
Price  codes:  A06  in  paper  copy,  A01  im  micro- 


fiche. Held  April  30  -  May  1,  1981,  New  Orleans, 
LA.  Technical  Report  No  81-5-T,  November  1981. 
108  p,  16  fig,  5  tab,  2  append. 

Descriptors:  'Gulf  of  Mexico,  'Information  ex- 
change, Marine  biology,  Biological  oceanography, 
Marine  resources,  Marine  environment,  Marine 
fisheries,  Marine  geology,  Ecological  effects,  Eco- 
nomic aspects,  Ecology. 

The  meeting  discussed  here  was  held  in  order  to 
provide  a  forum  for  exchange  of  current  data  and 
information  generated  through  environmental 
studies  in  the  Gulf  of  Mexico.  Topics  discussed 
include:  topographic  features;  effects  of  oil  and  gas 
activities  on  reef  fish  populations;  assessment  of  the 
IXTOC  oil  spill  damage;  economic  aspects  of  the 
IXTOC  I  spill  and  BURMA  AGATE  spill;  geolo- 
gy studies;  recreational  fisheries  investigations; 
marine  ecological  mapping  projects;  deep  sea  biol- 
ogy; polychaete  studies;  southwest  Florida  shelf 
ecosystems  studies;  satellite  oceanography;  south- 
west Florida  shelf  circulation;  coastal  ecological 
characterizations;  and  endangered  species  studies. 
(Halterman-PTT) 
W86-03841 


MANAGEMENT  OF  BOTTOM  SEDIMENTS 
CONTAINING  TOXIC  SUBSTANCES:  PRO- 
CEEDINGS OF  THE  9TH  US/ JAPAN  EXPERTS 
MEETING. 

Army  Engineer  Inst,  for  Water  Resources,  Fort 

Belvoir,  VA. 

For  primary   bibliographic   entry   see   Field   5G. 

W86-03867 
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MILITARY  HYDROLOGY;  REPORT  3:  A 
REVIEW  OF  ARMY  DOCTRINE  ON  MILI- 
TARY HYDROLOGY, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

D.  L.  Stinson. 

Miscellaneous  Paper  EL-79-6,  June  1981.  Report  3 

of  a  Series.  62  p,  1  tab,  1  append.  4A762719AT40. 

Descriptors:  'Hydrology,  'Military  hydrology, 
'Documentation,  'Surface  water,  'Subsurface 
water,  Doctrine,  Meteorology,  Soil  water,  Stream- 
flow,  Water  supply. 

Military  hydrology  is  a  specialized  area  of  study 
that  deals  with  the  characteristics  of  surface  and 
subsurface  water  features  that  may  affect  the  plan- 
ning and  conduct  of  military  operations.  A  study 
was  conducted  to  review  Army  doctrine  on  mili- 
tary hydrology  to  determine  its  relevance  to 
modern  Army  needs.  Documents  were  reviewed 
with  respect  to  five  thrust  areas:  (1)  organization, 
(2)  meteorology,  (3)  soil  moisture,  (4)  streamflow, 
and  (5)  water  supply.  It  was  found  that  many  of 
the  documents  reviewed,  including  Army  Regula- 
tions, Field  Manuals,  Technical  Bulletins,  and 
Technical  Manuals,  incorporated  doctrinal  con- 
cepts and  technologies  of  the  1950's.  Recommen- 
dations were  made  including  suggestions  on  what 
modern  methodologies  and  doctrinal  concepts 
should  be  adopted  and  what  changes  can  be  made 
to  facilitate  better  understanding  of  the  documents. 
(Author) 
W86-03456 


EVALUATION  OF  THE  PUBLISHED  LITERA- 
TURE IN  THE  WATER  REUSE/RECYCLE 
AREA, 

Versar,  Inc.,  Springfield,  VA. 

For  primary  bibliographic  entry  see  Field  3E. 

W86-03521 


REMOVAL  OF  VARIOUS  TOXIC  HEAVY 
METALS  AND  CYANIDE  FROM  WATER  BY 
MEMBRANE  PROCESSES, 

Trace  Metal  Data  Inst.,  El  Paso,  TX. 

For   primary   bibliographic   entry   see  Field   5D. 

W86-03532 
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SEDIMENT  YIELDS  OF  AFRICAN  RIVERS, 

Exeter  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  2J. 

W86-03584 


LITERATURE  SURVEY  OF  RESERVOIR  CON- 
TAMINANT PROBLEMS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03623 


POTENTIAL     BIOLOGICAL     IMPACTS     OF 
NAVIGATION  TRAFFIC, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For   primary   bibliographic   entry   see   Field   6G. 

W86-03645 
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SUBJECT  INDEX 


ACCUMULATION 

Longitudinal    Distribution    of  Trace    Elements 
(As,  Cd,  Cr,  Hg,  Pb,  and  Se)  in  Fishes  and 
Sediments  in  the  Upper  Mississippi  River, 
W86-03743  5B 

Heavy  Metal  Accumulation  in  Selected  Sessile 
Components  of  Fountain  City  Bay,  Pool  5A,  of 
the  Upper  Mississippi  River, 
W86-03744  5B 

ACID-MINE  WATER 

Hydrology  of  Area  1,  Eastern  Coal  Province, 

Pennsylvania, 

W86-03547  2E 

ACID  RAIN 

Hydrochemical  Budgets  of  Some  Dutch  Wood- 
land  Soils   with   High   Inputs  of  Atmospheric 
Acid  Deposition:  Mobilization  of  Aluminum, 
W86-03774  5B 

Physico-Chemical    Characteristics    of    Surface 
Waters  and  Hydrological  Behavior  of  a  Small 
Granitic  Basin  (Vosges  Massif,  France):  Annual 
and  Daily  Variations, 
W86-03775  5B 

Water  Quality  and  Water  Pollution  Problems  on 

the  Indian  Sub-Continent, 

W86-03781  5B 

ACIDIC  SOILS 

Hydrochemical  Budgets  of  Some  Dutch  Wood- 
land  Soils  with   High   Inputs  of  Atmospheric 
Acid  Deposition:  Mobilization  of  Aluminum, 
W86-03774  5B 

ACRYLAMIDE 

Studies  on  Analytical   Method  of  Acrylamide 
Monomer  and  Accumulation  into  Fish, 
W86-03466  5B 


Accumulation  of  Acrylamide  into  Fish, 
W86-03878 


5C 


ACTIVATED  CARBON 

Control  and  Measurement  of  Organic  Micropol- 

lutants   in   South   African   Water   Reclamation 

Plants, 

W86-03522  5A 

Full  Scale  Experience  with  Activated  Carbon 

Treatment    of    Joint    Municipal    -    Industrial 

Wastewater, 

W86-03892  5D 

Textile  Waste  Treatment  at  a  Municipal  PACT 

Facility, 

W86-03893  5D 

ACTIVATED  SLUDGE 

Pollution  Control:  The  Hidden  Profit  Centre, 
W86-03671  5D 

ACTIVATED  SLUDGE  PROCESS 

Introduction  to  Wastewater  Treatment  Process- 
es, 
W86-03455  5D 

Functional  Design  of  Activated  Sludge  Process- 
es, 
W86-03670  5D 

Procedures  and  Practices  in  Activated  Sludge 

Process  Control. 

W86-03727  5D 

Correlation  of  Process  Control  Strategues  with 
Effluent  BOD  and  Suspended  Solids, 
W86-03728  5D 


Process  Control  Strategies, 
W86-03729 


Computerization:  Can  It  Work  for  You, 
W86-03731  5D 

Computer  as  a  Tool  for  Activated  Sludge, 
W86-03732  5D 

Relating  BOD5  with  On-Line  Oxygen  Uptake 
Rate  Measurements  Using  Automatic  Respiro- 
meters  in  View  of  Process  Monitoring  and  Con- 
trol, 
W86-03733  5D 

Design  of  Activated  Sludge  Facilities  for  Oper- 
ating and  Maintainability, 
W86-03734  5D 

Good  Process  Control:  Planning  and  Implemen- 
tation, 
W86-03735  5D 

Combined  Nitrogen  and  Phosphorus  Removal 

from  Wastewaters, 

W86-03844  5D 

Post-Precipitation  in  Wastewater  Treatment, 
W86-03845  5D 

ACTIVATED  SLUDGE  SYSTEM 

Startup  Critique  of  Sartell  3, 

W86-03736  5D 


ADMINISTRATION 

WATER  2000:  Conservation  Program. 
W86-03445 


3D 


5D 


Understanding    the   Application   of  Analytical 

Data  to  Process  Control, 

W86-03730  5D 


ADSORBENTS 

Transport  of  Contaminants  from  Energy  Process 
Waste  Leachates  through  Subsurface  Soils  and 
Soil  Components  Laboratory  Experiments, 
W86-03500  5B 

ADSORPTION 

Transport  of  Contaminants  from  Energy  Process 
Waste  Leachates  through  Subsurface  Soils  and 
Soil  Components  Laboratory  Experiments, 
W86-03500  5B 

Results  of  a  Solute  Transport   Experiment  at 

Uvas  Creek,  September  1972, 

W86-03556  2E 

Role  of  Bottom  Sediments  in  Modifying  Soluble 

Phosphate  Loads  to  a  Dendritic,  Hypertrophic 

Reservoir, 

W86-03787  2J 

AERATION 

Aeration/Circulation  for  Control  of  Algal  Pro- 
duction, 
W86-03487  2G 

Polysar  Biological  Oxidation  Treatment  Plant, 
W86-03660  5D 

Aeration  Effects  on  Marine  Eutrophication, 
W86-03868  5G 

Textile  Waste  Treatment  at  a  Municipal  PACT 

Facility, 

W86-03893  5D 

AERATION  ZONE 

Hydrogeochemical  Evolution  and  Variability  of 
Groundwater  in  Experimental  Basins  of  S.  W. 
Western  Australia, 
W86-03757  2F 

AERATORS 

Slime  Growth  on  Fine  Bubble  Diffusers, 
W86-03672  5D 

AERIAL  PHOTOGRAPHY 

Remote  Sensing  Applications  in  African  Erosion 

and  Sedimentation  Studies, 

W86-03592  7B 


Glacier  Inventory  of  Bolivia, 
W86-03676 


2C 


Inventory   of  Canadian   Glaciers:    Procedures, 
Techniques,  Progress  and  Applications, 
W86-03677  2C 

Some  Problems  of  Glacier  Inventory  in  the  Hi- 
malayas, 
W86-03680  2C 

AEROBIC  CONDITIONS 

Comparative  Study  of  Sequential  Redox  Proc- 
esses in  Three  British  Aquifers, 
W86-03758  2F 

AFGHANISTAN 

Special  Problems  of  Glacier  Inventory  in  Af- 
ghanistan, 
W86-03688  2C 

AGRICULTURAL  CHEMICALS 

Aerobic   Transformation   of  Nitrogenous   Sub- 
stances in  a  Freshwater  Ecosystem, 
W86-03782  5C 

AGRICULTURAL  RUNOFF 

Erosion   of  Agricultural    Land   -   A   Growing 
Water  Quality  Problem  in  Rural  Areas, 
W86-03780  5B 

AGRICULTURAL  WATERSHEDS 

Erosion   of  Agricultural    Land   -   A   Growing 
Water  Quality  Problem  in  Rural  Areas, 
W86-03780  5B 

Calibration  of  Hydrology  and  Sediment  Trans- 
port on  Small  Agricultural  Watersheds  Using 
HSPF, 
W86-03825  2J 

AGRICULTURE 

Hydrology  and  Land  Use  in  Van  Buren  County, 

Michigan, 

W86-03554  2E 

Evaluation  of  Factors  Influencing  Water  Ero- 
sion in  West  Africa  Using  Rainfall  Simulation, 
W86-03598  2J 

Mulch  Requirements  for  Erosion  Control  with 
the  No-Till  System  in  the  Tropics:  A  Review, 
W86-03600  4D 

Indigenous  Soil  Conservation  Studies  in  Sierra 

Leone, 

W86-03603  '  4D 

Nonpoint  Nitrate  Pollution  of  Municipal  Water 
Supply  Sources:  Issues  of  Analysis  and  Control, 
W86-03649  5G 

Effects  of  Regional  Water  Management  on  N- 
Pollution  in  Areas  with  Intensive  Agriculture, 
W86-03650  5G 

Hydrogeological  Aspects  of  Groundwater  Nitri- 
fication, 
W86-03651  5B 

Impact  of  Nitrogen  Fertilizer  Application  on  the 
Nitrate   Concentration   in   Groundwater:   Cost- 
Benefit  Analysis  Considerations, 
W86-03652  5G 

Integrated  Physical-Economic  Systems  Analysis 

of  Irrigated  Agriculture, 

W86-03658  5G 

AIR  POLLUTION 

Lead  and  Cadmium  in  Precipitation  in  the  Essex 

Region  of  Southwestern  Ontario, 

W86-03772  5B 

Hydrochemical  Budgets  of  Some  Dutch  Wood- 
land  Soils   with   High   Inputs   of  Atmospheric 
Acid  Deposition:  Mobilization  of  Aluminum, 
W86-03774  5B 
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ALCOHOLS 


SUBJECT  INDEX 


I? 


ALCOHOLS 

Development  of  Ethanol-Selective  Membranes, 
W86-03617  5D 

ALGAE 

Chemical  and  Physical  Properties  of  Connecti- 
cut Lakes, 
W86-03438  2H 

Phytoplankton-Environmental     Interactions     in 

Reservoirs:  Volume  1. 

W86-03716  2H 

Phytoplankton  Effects  of  Reservoir  Use, 
W86-03722  5G 

Use  of  Bioassay  Approaches  for  Assessing  Phy- 
toplankton Growth  in  Lakes  and  Reservoirs, 
W86-03723  5C 

Relationship  of  Common  Dominant  Phytoplank- 
ton to  Water  Temperature  and  Season, 
W86-03724  2H 

Relationship  of  Common  Phytoplankton  Genera 
to  Nutrients  in  Eastern  and  Southeastern  Lakes, 
W86-03725  2H 

ALGAL  CONTROL 

Proceedings  of  Workshop  on  Algal  Management 

and  Control, 

W86-03483  4A 

Review  of  Control   Measures  for   Objectional 

Algal  'Blooms', 

W86-03484  5G 


Selective  Algicides, 
W86-03485 


5G 


State-of-the-Art  Summary  of  Phosphorus  Inacti- 
vation  as  a  Lake  Restoration  Technique, 
W86-03486  5G 

Aeration/Circulation  for  Control  of  Algal  Pro- 
duction, 
W86-03487  2G 
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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 

IB.  Aqueous  Solutions  and 
Suspensions 


DESCRIPTION  OF  THE  AGGREGATION 
PROPERTIES  OF  AQUATIC  PEDOGENIC 
FULVIC  ACIDS:  COMBINING  PHYSICO- 
CHEMICAL  DATA  AND  MICROSCOPICAL 
OBSERVATIONS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Ecology  Div. 
For  primary  bibliographic  entry  see  Field  2K. 
W86-04125 


2.  WATER  CYCLE 

2A.  General 


PRELIMINARY  ESTIMATION  OF  NATURAL 
RUNOFF  IN  THE  HUAI  HE  BASIN, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

T.  Qicheng,  C.  Tianwen,  and  L.  Lukai. 
In:   Long-Distance   Water   Transfer:    A   Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  245-255,  3  fig,  3  tab,  5  ref. 

Descriptors:  'Water  transfer,  'Diversion,  *Water 
supply,  *Water  use,  'Runoff,  'China,  Annual 
runoff,  Runoff  volume,  Canals,  Water  supply  de- 
velopment. 

As  part  of  the  evaluation  of  the  proposed  south- 
north  water  transfer  project  in  eastern  China,  the 
runoff  in  the  Huai  He  Basin  was  estimated.  The 
general  characteristics  of  the  basin,  the  average 
annual  precipitation,  and  the  average  annual  eva- 
potranspiration,  are  provided  as  background  infor- 
mation, and  as  part  of  the  calculations.  The  aver- 
age annual  volume  of  natural  runoff  was  calculated 
to  be  35.08  cu  km.  (Halterman  -  PTT) 
W86-03935 


ATMOSPHERIC  MOISTURE  BALANCE  IN 
THE  PROPOSED  WATER  TRANSFER 
REGION, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

S.  Jianzhu,  W.  Yonglian,  Z.  Changduo,  and  Q. 
Geng. 

In:  Long-Distance  Water  Transfer:  A  Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  333-350,  9  fig,  3  tab,  9  ref. 

Descriptors:  'Water  transfer,  'Water  supply,  'Me- 
teorology, 'Precipitation,  'China,  Water  supply 
development,  Diversion,  Canals,  Irrigation,  Envi- 
ronmental effects,  Water  storage,  Water  convey- 
ance. 

As  part  of  the  overall  assessment  of  the  proposed 
south-north  water  transfer  in  eastern  China,  mete- 
orological data  from  May  and  July,  1969-1973, 
were  used  to  make  some  rough  estimates  of  atmos- 
pheric water  vapour  content  and  transport,  the 
moisture  cycle  and  the  possible  change  in  precipi- 
tation in  the  region  which  would  be  affected. 
There  are  large  year-to-year  variations  in  depth  in 
precipitable  water  and  water  vapour  transport 
value.  On  the  average,  1 1  to  25  percent  of  precipi- 
tation is  formed  by  water  vapour  from  local  evapo- 
ration. There  is  year-to-year  variation  in  the  effect 
of  the  endogenous  cycle  which  causes  a  higher 
percentage  of  total  precipitation  in  a  dry  year  than 
in  a  wet  year.  The  average  increase  in  precipitation 
during  May  would  be  about  3  percent.  (Halterman 
-PTT) 
W86-03942 


CONSIDERATIONS  FOR  DEVELOPMENT  OF 
A  BASIN  MODEL  FOR  BANGLADESH, 

Bangladesh  Univ.  of  Engineering  and  Technology, 
Dacca.   Dept.   of  Water  Resources  Engineering. 


M.  S.  K.  Chowdhury,  and  A.  Nishat. 
IN:  River  Basin  Development:  Proceedings  of  the 
National  Symposium  on  River  Basin  Development, 
December  4-10,  1981,  Dacca,  Bangladesh.  1983.  p 
62-68,  1  fig,  9  ref. 

Descriptors:  'Planning,  'Hydrologic  models, 
'River  basins,  'Model  studies,  'Bangladesh,  Water 
management,  Water  resources  development,  Math- 
ematical models,  Political  constraints. 

Requirements  for  a  mathematical  model  to  use  in 
planning  a  river  basin  model  for  Bangladesh  are 
presented.  Conditions  peculiar  to  this  region  are 
the  three  river  systems  (Ganges,  Brahmaputra,  and 
Meghna),  extreme  flatness  of  the  landscape, 
uneven  rainfall  distribution,  and  political  problems. 
(Cassar  -  PTT) 
W86-03961 


CONTRIBUTION  OF  ISOTOPE  TECHNIQUES 
IN  THE  DETERMINATION  OF  THE  RELA- 
TIONSHIP SURFACE  WATER/GROUNDWAT- 
ER  IN  BANGLADESH  (GANGES  AND  BRAH- 
MAPUTRA AREAS), 

International    Atomic    Energy    Agency,    Vienna 
(Austria). 
M.  Dray. 

In:  River  Basin  Development:  Proceedings  of  the 
National  Symposium  on  River  Basin  Development, 
December  4-10,  1981,  Dacca,  Bangladesh.  1983.  p 
158-170,  7  fig. 

Descriptors:  'Surface-groundwater  relationships, 
•Recharge,  'Groundwater  movement,  'Geochem- 
istry, 'Isotope  studies,  'River  basins,  Ganges 
River,  Brahmaputra  River,  Bangladesh,  Tritium, 
Water  level,  Radioisotopes. 

Isotopes  studies  of  the  rivers  of  Bangladesh 
(Ganges  and  Brahmaputra)  showed  that  the 
Ganges  does  not  have  rapid  interaction  with 
groundwater  with  respect  to  the  water  transfer,  as 
shown  by  very  different  chemistry  and  isotope 
contents.  Nevertheless,  the  Ganges  has  an  impor- 
tant role  in  minimizing  water  table  fluctuation  by 
ensuring  the  base  level.  During  flooding  the 
Ganges  groundwater  recharge  exists  by  is  very 
slow.  The  Karatoya-Atrai  River  in  the  north  be- 
haves similarly  to  the  Ganges.  However,  the  Brah- 
maputra system  surface  water  and  groundwater  are 
remarkably  similar.  This  difference  in  behavior  as 
compared  with  the  Ganges  is  related  to  different 
particle  size  and  permeability  of  alluvial  deposits, 
which  are  probably  coarser  in  the  Brahmaputra 
River  bed.  Here  tritium  is  found  in  wells  of  250-ft 
depth,  whereas  in  the  Ganges  area  wells  of  100-ft 
depth  are  tritium  free.  (Cassar-PTT) 
W86-03969 


GROUND-WATER  MODELS,  VOLUME  I: 
CONCEPTS,  PROBLEMS,  AND  METHODS  OF 
ANALYSIS  WITH  EXAMPLES  OF  THEIR  AP- 
PLICATION. 

United  Nations  Educational,  Scientific  and  Cultur- 
al Organization,  Paris  (France).  International  Hy- 
drological  Programme. 
For  primary  bibliographic  entry  see  Field  2F. 
W86-03974 


APPLICABILITY  OF  MODELS  TO  ALLUVIAL 
VALLEYS:  ARKANSAS  RIVER  VALLEY,  COL- 
ORADO, U.S.A., 

Geological  Survey,  Reston,  VA. 

L.  F.  Konikow,  and  J.  D.  Bredehoeft. 

IN:  Ground-water  Models,  Volume  I:  Concepts, 

Problems,  and  Methods  of  Analysis  with  Examples 

of  their  Application,  The  UNESCO  Press:  Paris, 

France,  1982.  p  27-37,  6  fig,  2  tab,  12  ref. 

Descriptors:  'Hydrologic  models,  'Groundwater, 
'Model  studies,  'Rivers,  Arkansas  River,  Colora- 
do, Alluvial  rivers,  Irrigation  effects. 

The  complex  hydrologic  and  water  quality  vari- 
ations that  exist  in  an  irrigated  alluvial  stream- 
aquifer  system  can  be  simulated  with  a  digital 
simulation  model  that  couples  a  finite-difference 
technique,  used  to  solve  the  flow  equation  with  the 
method  of  characteristics,  used  to  solve  the  solute- 


transport  equation.  This  modeling  technique  was 
successfully  applied  to  an  18-km  reach  of  the  Ar- 
kansas River  valley  in  southeastern  Colorado  for  a 
1-year  period.  The  simulation  results  greatly  aided 
the  understanding  of  hydrologic  and  water  quality 
variations  within  this  area  and  their  relations  to 
irrigation  practices.  Changes  in  the  dissolved  solid 
concentration  of  groundwater  were  predominantly 
controlled  by  convective  transport  and  by  mixing 
with  recharged  water  of  different  quality.  In  this 
simulation  the  influence  of  hydrodynamic  disper- 
sion was  relatively  minor.  Once  calibrated,  the 
model  can  be  used  to  predict  future  trends  and  the 
effects  of  changes  in  water  management  practices 
on  the  quality  and  quantity  of  ground  and  surface 
water.  Analysis  of  the  predictive  tests  for  the  study 
area  indicated  that  initial  or  short-term  responses 
to  changes  in  irrigation  practices  are  strongly  relat- 
ed to  antecedent  conditions,  and  do  not  necessarily 
reflect  actual  long-term  responses  to  these  changes. 
(Author's  abstract) 
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Descriptors:  'Hydrologic  models,  'Groundwater, 
'Rivers,  'Model  studies,  San  Luis  Valley,  Rio 
Grande  River,  Conejos  River,  Colorado,  Water 
loss. 

A  three-layer  analog  model  of  the  San  Luis  Valley, 
Colorado,  was  used  to  simulate  the  groundwater 
reservoir  of  the  Rio  Grande  and  Conejos  River. 
Several  conclusions  were  developed.  (1)  The 
source  of  more  than  one-half  the  water  withdrawn 
from  the  confined  aquifer  by  large-capacity  wells 
in  1950-1970  was  water  in  storage  and  evapotran- 
spiration  salvage  in  the  unconfined  aquifer.  (2) 
During  this  time  withdrawal  by  large-capacity 
wells  in  the  confined  aquifer  depleted  the  total 
flow  of  the  Conejos  River  by  270  million  cu  m.  If 
more  groundwater  and  less  surface  water  were 
used,  additional  water  could  be  salvaged  from  eva- 
potranspiration.  For  example,  doubling  the  1970 
rate  of  withdrawal  by  large-capacity  wells  in  the 
confined  aquifer  would  result  in  the  salvaging  from 
evapotranspiration  of  an  additional  185  million  cu 
m  of  water  during  the  first  10  years.  If  withdrawal 
rates  were  held  constant,  a  new  equilibrium  would 
eventually  be  established  and  all  withdrawn  would 
be  derived  from  salvaged  evapotranspiration  and 
streamflow.  (Cassar  -  PTT) 
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Descriptors:  'Hydrologic  models,  *Groundwater, 
•Model  studies,  Serga  River,  USSR,  Serginskoe 
aquifer,  Karst,  Surface-groundwater  relations, 
Aquifers,  Wells,  Recharge. 

Groundwater  resources  were  studied  in  karstic  for- 
mations of  the  Serga  River  Valley,  USSR.  The 
Serginskoe  aquifer,  on  the  western  slope  of  the 
Ural  Mountains,  supplied  a  highly  developed  in- 
dustrial area  with  a  dense  population.  Although 
the  Serga  River  is  polluted  and  unsuitable  for 
drinking  water,  it  serves  as  recharge  to  the  aquifer. 
Model  predictions  showed  optimum  well  locations 
and  pumping  rates.  Calculations  showed  that 
during  the  January-February  period  of  low  water, 
discharge  of  Groundwater  from  both  aquifers  to 
the  Serginskoe  takes  place.  In  March  the  ground- 
water discharge  is  equal  to  the  low  water  dis- 
charge of  the  river.  In  the  flood  period,  when  part 
of  the  valley  is  filled  with  water,  a  sharp  increase 
of  infiltration  to  the  aquifer  from  the  Serga  River 
takes  place.  This  water  recharges  the  alluvium.  At 
the  end  of  the  flood  period  infiltration  from  the 
river  decreases  and  a  portion  of  the  storage  in  the 
alluvium  is  discharged.  Later  this  discharge  ceases, 
and  infiltration  from  the  Serga  River  is  maintained 
until  the  end  of  the  period  of  high  waters.  (Cassar  - 
PTT) 
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The  multilayered  aquifers  in  the  Dnieper  River 
basin  in  the  area  of  Kiev,  USSR,  were  character- 
ized by  model  studies.  The  total  balance  of  exploit- 
able groundwater  resources  was  established  for  the 
principal  aquifers.  The  main  sources  replenishing 
these  resources  are  surface  runoff  and  water  from 
the  overlying  aquifers.  Elastic  resources  play  a 
more  or  less  important  role  only  during  a  relatively 
short  period  of  time  after  withdrawals  are  in- 
creased. In  particular,  with  a  sharp  increase  of  the 
water  intake  capacity  (5  times  as  high  as  the  exist- 
ing capacity),  the  withdrawal  will  be  provided 
from  elastic  resources  in  the  initial  period  dis- 
charge from  the  Cenomanian-Callovian  aquifer 
complex  (20%)  and  from  the  middle  Jurassic  aqui- 
fer (80%).  However,  after  10  years  of  exploitation, 
almost  all  the  water  withdrawn  from  the  Ceno- 
manian-Callovian aquifer  and  70%  of  the  water 
withdrawn  from  the  Jurassic  aquifer  are  derived 
from  recharge.  (Cassar  -  PTT) 
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Descriptors:  'Surface-groundwater  relations,  *Hy- 
drologic  properties,  'Diagnostic  methods,  Pump- 
ing, Groundwater  movement,  Aquifers,  Recharge, 
Basins,  Hydrographs,  Runoff,  North  Carolina, 
Ramona.  California. 

The  paper  examines  two  cases  of  surface  water/ 
groundwater  interrelationships,  one  in  Beaufort 
County,  North  Carolina  and  one  in  Ramona,  Cali- 
fornia. Differential  diagnoses  are  made  between 
alternate  solutions  rendered  by  hydrologic  meth- 
ods. In  the  first  case,  it  is  proven  that  the  pumping 
and  subsequent  wastage  to  the  ocean  of  65  mgd  in 


order  to  operate  the  Texas  Gulf  Sulphur  phosphate 
mine,  poses  no  threat  to  the  environment.  In  the 
second  case,  attempts  were  made  to  obtain,  by 
means  of  the  theory  of  groundwater  flow,  an  esti- 
mate of  the  physiographic  volume  of  the  Santa 
Maria  creek  groundwater  basin  in  Ramona.  The 
outcome  of  these  calculations  have  been  submitted 
to  test  the  compatibility  with  the  results  of  an 
actual  pumping  test,  and  with  pumping  records 
made  available  by  the  Ramona  Municipal  Water 
District.  Results  show  a  water  storage  capacity  on 
the  order  of  4,600  AF  for  the  entire  basin.  In  order 
to  correlate  recharge  of  the  basin  directly  with  the 
precipitation  on  the  basin,  a  hydrograph  analysis 
has  been  done  for  the  20  largest  runoff-producing 
months  of  the  streamflow  records  1965-1982.  From 
this  study  it  follows  that  the  average  (annual) 
recharge  to  the  basin  is  of  the  order  of  1,340  AF/ 
yr  and  that  the  physiographic  volume,  as  derived 
previously,  is  amply  adequate  to  absorb  this  re- 
charge. (Lantz-PTT) 
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Descriptors:  'Rainfall-runoff  relationships,  'Spa- 
tial distribution,  'Catchment  areas,  'Models, 
'Rainstorms,  Precipitation,  Mathematical  models, 
Mathematical  studies,  Flood  frequency,  Storm 
runoff. 

The  portion  of  a  catchment  covered  by  a  station- 
ary rainstorm  is  modeled  by  the  common  area  of 
two  overlapping  circles.  Given  that  rain  occurs 
within  the  catchment  and  conditioned  by  fixed 
storm  and  catchment  sizes,  the  first  two  moments 
of  the  distribution  of  the  common  area  are  derived 
from  purely  geometrical  considerations.  The  vari- 
ance of  the  wetted  fraction  is  shown  to  peak  when 
the  catchment  size  is  equal  to  the  size  of  the 
predominant  storm.  The  conditioning  on  storm  size 
is  removed  by  assuming  a  probability  distribution 
based  upon  the  observed  fractal  behavior  of  cloud 
and  rainstorm  areas.  (Author's  abstract) 
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•Models,  'Error  analysis,  'Rainfall-runoff  relation 
ships,  Sensitivity  analysis,  Hydrologic  models 
Model  studies,  Mathematical  models,  Mathemati 
cal  studies,  Runoff. 

Errors  in  daily-mode  and  storm-mode  runoff  pre 
dictions  given  by  the  U.S.  Geological  Survey  pre 
cipitation-runoff  modeling  system  are  examined  fo 
a  28-month  data  set  from  Blue  Creek  in  Alabama 
Several  error  measures  are  compared,  and  in  son* 
cases,  error  measures  computed  after  a  logarithm* 
transformation  on  runoff  predictions  may  be  mor 
representative  of  model  performance.  By  use  of 
split  sample  validation  period,  various  calibratioi 
methods  are  compared.  It  was  shown  that  maxi 
mum-likelihood-based  procedures  that  are  derive 
from  the  error  structure  exhibited  by  model  pre 
dictions  usually  yield  better  parameter  estimate! 
Sensitivity  analyses  are  employed  to  aid  in  selecl 
ing  parameters  for  calibration  and  computing  esti 
mates  of  uncertainty  in  calibration  results.  Level 
age  of  individual  values  on  calibration  results  i 
examined  using  influence  statistics.  Residual  plol 
are  shown  to  be  very  useful  in  identifying  erro 
structure  and  in  interpreting  calibrations.  It  is  coi 
eluded,  that,  in  general,  the  various  tools  presente 
in  the  statistical  regression  literature  are  valuable  i 
interpreting  errors  in  modeling  and  in  determinin 
appropriate  calibration  strategies.  (Geiger-PTT) 
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Errors  in  complex  conceptual  precipitation-runoff 
models  may  be  analyzed  by  placing  them  into  a 
statistical  framework.  This  amounts  to  treating  the 
errors  as  random  variables  and  defining  the  prob- 
abilistic structure  of  the  errors.  By  using  such  a 
framework,  a  large  aray  of  techniques,  many  of 
which  have  been  presented  in  the  statistical  litera- 
ture, becomes  available  to  the  modeler  for  quanti- 
fying and  analyzing  the  various  sources  of  error.  A 
number  of  these  techniques  are  reviewed  in  this 
paper,  with  special  attention  to  the  peculiarities  of 
hydrologic  models.  Known  methodologies  for  pa- 
rameter estimation  (calibration)  are  particularly  ap- 
plicable for  obtaining  physically  meaningful  esti- 
mates and  for  explaining  how  bias  in  runoff  predic- 
tion caused  by  model  error  and  input  error  may 
contribute  to  bias  in  parameter  estimation.  (Au- 
thor's abstract) 
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cal methods,  Mathematical  models,  Runoff  fore- 
casting. 

Bayesian  Processor  of  forecasts  (BPF)  combines  a 
prior  distribution,  which  describes  the  natural  un- 
certainly about  the  realization  of  a  hydrologic 
process,  with  a  likelihood  function,  which  de- 
scribes the  uncertainty  in  categorical  forecasts  of 
that  process,  and  outputs  a  posterior  distribution  of 
the  process,  conditional  upon  the  forecasts.  The 
posterior  distribution  provides  a  means  of  incorpo- 
rating uncertain  forecasts  into  optimal  decision 
models.  In  this  paper  fundamentals  of  building 
BPF  of  time  series  are  presented.  They  include  a 
general  formulation,  stochastic  independence  as- 
sumptions and  their  interpretation  computationally 
tractable  models  for  forecasts  of  an  independent 
process  and  a  first-order  Markov  process,  and 
parametric  representations  for  normal-linear  proc- 
esses. An  example  is  shown  of  an  application  to  the 
annual  time  series  of  seasonal  snowmelt  runoff 
volume  forecasts.  To  make  rational  decisions  and 
to  derive  the  full  economic  benefit  from  uncertain 
forecasts,  the  decision  maker  needs  a  parsimonious 
description  of  forecast  uncertainty.  The  concept  of 
BPF  offers  a  framework  for  obtaining  such  a  de- 
scription in  the  form  of  posterior  distributions. 
(Rochester-PTT) 
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The  presence  of  chemicals  in  groundwater  is  of 
concern  because  groundwater  is  the  major  source 
of  drinking  water  for  70%  of  the  US  population. 
Unlike  chemicals  in  surface  waters  that  are  effec- 
tively removed  via  natural  or  treatment  processes 
and  are  readily  sampled  to  monitor  concentrations, 
chemicals  in  the  unsaturated  region  and  in  ground- 
water will  be  a  source  of  chemicals  for  many  years 
because  they  move  slowly  and  are  not  accessible 
for  economical  short  term  remedies.  Therefore, 
understanding  how  fast  the  chemicals  move  in 
groundwater  and  the  transformation  reactions  that 
may  alleviate  or  create  problems  posed  by  the 
chemicals  is  important  for  future  planning  of 
groundwater  use.  The  ability  to  predict  the  rates  of 
various  transformation  processes  in  groundwater 
will  assist  in  explaining  the  persistence  or  absence 
of  chemicals  in  these  systems,  and  in  guiding  future 
studies  as  to  which  properties  should  be  measured 
and  which  chemical  species  (especially  products) 
should  be  sought  in  future  studies.  This  paper 
reviews  the  chemical  transformation  processes  that 
may  be  important  for  transforming  some  anthropo- 
genic chemicals  in  groundwater.  (Author's  ab- 
stract) 
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An  example  is  developed  to  illustrate  how  atmos- 
pheric dynamics  may  naturally  lead  to  stochastic 
behavior  in  precipitation.  Due  to  a  process  in  the 
atmosphere  known  as  scale  contraction,  large  fluc- 
tuations in  precipitation  may  be  induced  by  small 
mesoscale  inhomogeneities  in  the  initial  tempera- 
ture field.  During  the  development  of  a  mid-lati- 
tude cyclone,  scale  contraction  occurs  naturally 
over  the  cyclonic  region  of  the  the  system.  The 
rate  of  contraction  is  determined  by  the  rate  of 
growth  of  the  baroclinic  wave.  With  such  a  con- 
tration  imposed  at  the  large  scale,  it  is  expected 
that  small  mesoscale  temperature  modifications 
will  be  able  to  induce  additional  mesoscale  ageos- 
trophic  features.  A  three-dimensional  numerical 
model  simulating  the  growth  of  a  baroclinic  wave 
has  been  used  to  study  this  effect.  Results  of  these 
simulations  show  that  small  temperature  perturba- 
tions of  the  order  of  a  few  Kelvin  at  the  mesoscale 
can  induce,  during  the  growth  of  a  baroclinic 
wave,  strong  mesoscale  ageostrophic  flow  which 
may  cause  the  formation  of  rainbands.  The  degree 
of  randomness  in  precipitation  distribution  may  be 
considerably  amplified  if  latent  heating  effect  is 
included  in  the  models.  (Geiger-PTT) 
W86-04319 


GENERALIZED  SCALE  EWARIANCE  IN  THE 
ATMOSPHERE  AND  FRACTAL  MODELS  OF 
RAIN, 

Etablissement  d'Etudes  et  de  Recherches  Meteoro- 

logiques,  Paris  (France). 

S.  Lovejoy,  and  D.  Schertzer. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  8,  p  1233-1240,  August  1985.  11  fig,  1  tab,  43 

ref.  CNRS  No.  ATP-RA(84)  16. 

Descriptors:  'Rain,  'Precipitation,  'Coriolis  force, 
•Mathematical  models,  'Model  studies,  'Stochas- 
tic hydrology,  Mathematical  studies,  Probability 
distribution,  Rainfall,  Clouds,  Simulation  analysis, 
Theoretical  analysis. 

By  developing  previous  work  on  scaling  and  inter- 
mittency  in  the  atmosphere,  the  scope  of  rain 
models  can  be  greatly  extended.  While  the  atmos- 
phere cannot  be  self-similar,  it  does  obey  a  related 
symmetry  principle  called  generalized  scale  invar- 
iance  in  which  the  relationship  between  small-scale 
and  large-scale  structures  involves  not  only  magni- 
fication but  also  differential  rotation  and  stratifica- 
tion. On  the  other  hand,  the  richness  of  atmospher- 
ic structures  and  the  phenomenology  of  sudden 
changes  (intermittency)  require  that  fluctuations  be 
very  strong  or  hyperbolic  in  form.  These  theories 
were  illustrated  in  the  fractal  sums  of  pulses  proc- 
ess (FSP)  which  models  the  rain  field  by  a  hierar- 
chy of  simple  pulse  shapes,  and  by  the  scaling 
cluster  of  pulses  process  (SCP)  in  which  the  pulse 
centers  are  clustered  so  that  the  basic  element  may 
be  regarded  as  a  complex  (fractal)  pulse.  The  SCP 
gave  closer  agreement  with  the  measured  fractal 
parameters  of  rain  and  served  as  a  crude  model  of 
mid-latitude  cyclones.  The  FSP  process  was  used 


to  illustrate  both  the  horizontal  stratification  of 
rain  and  the  differential  rotation  associated  with 
the  Coriolis  force;  simulations  were  visually  realis- 
tic and  could  display  the  perpendicularity  of  the 
large-  and  small-scale  structures  visible  in  many 
real  cloud  photographs.  A  numerical  procedure 
was  also  developed  which  enabled  fractal  dimen- 
sions to  be  accurately  calculated.  The  question  of 
multidimensionality  was  considered  along  with 
future  developments.  (Geiger-PTT)  ) 
W86-04320 


PARAMETER  ESTIMATION  FOR  A  MODEL 
OF  SPACE-TIME  RAINFALL, 

Interstate    Commission    on    the    Potomac    River 

Basin,  Rockville,  MD. 

J.  A.  Smith,  and  A.  F.  Karr. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  8,  p  1251-1257,  August  1985.  1  fig,  3  tab,  15 

ref,  append. 

Descriptors:  'Model  studies,  'Rainfall,  'Mathe- 
matical models,  'Spatial  distribution,  'Temporal 
distribution,  Rainstorms,  Models,  Mathematical 
models,  Hydrologic  models,  Rain  gages,  Net- 
works, Mathematical  studies,  Numerical  analysis, 
Data  collections. 

Parameter  estimation  procedures,  based  on  data 
from  a  network  of  rainfall  gages,  are  developed  for 
a  class  of  space-time  rainfall  models.  The  models, 
which  are  designed  to  represent  the  spatial  distri- 
bution of  daily  rainfall,  have  three  components, 
one  that  governs  the  temporal  occurrence  of 
storms,  a  second  that  distributes  rain  cells  spatially 
for  a  given  storm,  and  a  third  that  determines  the 
rainfall  pattern  within  a  rain  cell.  Maximum  likeli- 
hood and  method  of  moments  procedures  are  de- 
veloped and  limitations  on  model  structure  that  are 
imposed  by  restricting  data  sources  to  rain  gage 
networks  are  illustrated.  The  estimation  proce- 
dures are  applied  to  a  240  sq  mi  catchment  in  the 
Potamac  River  basin.  The  problems  described  for 
circular  rain  cells  of  fixed  radius  will  be  more 
acute  for  models  which  accomodate  additional 
structure  such  as  elliptical  rain  cells  or  cells  with 
varying  radii.  While  both  estimation  procedures 
can  be  implemented,  the  method  of  moments  pro- 
cedure requires  substantially  less  computational 
effort  than  the  maximum  likelihood  procedure.  Nu- 
merical results  emphasize  the  role  of  spatial  scale 
in  model  development.  Topographically  induced 
inhomogeneities  should  also  play  a  major  role  in 
determining  the  appropriate  scale  or  formulation  of 
space-time  rainfall  models.  (Geiger-PTT) 
W86-04321 


APPROXIMATIONS  OF  TEMPORAL  RAIN- 
FALL FROM  A  MULTIDIMENSIONAL 
MODEL, 

Universidad  Simon  Bolivar,  Caracas  (Venezuela). 
Graduate  Program  in  Hydrology  and  Water  Re- 
sources. 

J.  B.  Valdes,  I.  Rodriquez-Iturbe,  and  V.  K. 
Gupta. 

Water  Resources  Research  WRERAO,  Vol.  21, 
No.  8,  p  1259-1270,  August  1985.  7  fig,  4  tab,  13 
ref.  Army  Research  Office  Grant  No.  21078-GS. 

Descriptors:  'Temporal  distribution,  'Rainfall, 
'Models,  'Rainfall  intensity,  'Simulation  analysis, 
Numerical  analysis,  Mathematical  models,  Statisti- 
cal methods,  Mathematical  studies,  Model  studies. 

The  feasibility  of  representing  the  temporal  struc- 
tures of  a  multidimensional  rainfall  process  with 
simpler  stochastic  models  and  a  study  of  the  effect 
of  parameter  robustness  on  the  time  scale  is  studied 
by  use  of  controlled  numerical  experiments.  A 
multidimensional  representation  for  precipitation  is 
used  to  simulate  rainfall  in  space  and  time.  Two- 
year  traces  of  rainfall  intensities  at  fixed  gage  sta- 
tions were  generated  at  0.1  hr  intervals  for  three 
climates.  These  traces  are  then  aggregated  at  dif- 
ferent time  scales  ranging  from  1  to  24  hr.  First 
and  second-order  statistics  are  examined  from  the 
series  at  each  aggregation  level  and  are  used  for 
estimating  the  parameters  of  three  one-dimensional 
models  of  temporal  rainfall  at  a  point:  Poisson 
model  with  independent  marks,  rectangular  pulses 
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with  independent  intensity  and  duration,  and 
Neyman-Scott  with  independent  marks.  The  com- 
pound Poisson  model  was  able  to  reproduce  the 
statistical  structure  of  the  simulated  traces  only  at 
very  high  levels  of  aggregation.  The  rectangular 
pulses  model  had  parameters  which  varied  signifi- 
cantly with  the  time  scale  of  aggregation  and 
caused  large  distortions  in  the  mean  depth  and 
duration  of  storm  events.  The  Neyman-Scott 
model  was  the  most  stable  model  throughout  the 
different  time  scales,  and  it  also  reproduced  quite 
well  the  average  storm  characteristics  at  the  event 
level.  None  of  these  three  models  gave  a  satisfac- 
tory reproduction  of  the  simulated  extreme  value 
distribution  of  the  multidimensional  model. 
(Geiger-PTT) 
W86-04322 


SCALING  LIMITS  AND  SELF-SIMILARITY  IN 
PRECIPITATION  FIELDS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Mathemat- 
ics. 

E.  Waymire. 

Water  Resources  Research  WRERAO,  Vol.  21, 
No.  8,  p  1271-1281,  August  1985.  1  fig,  51  ref.  NSF 
Grant  No.  CEE-830864. 

Descriptors:  *  Precipitation,  'Hydrologic  models, 
•Model  studies,  Mathematical  studies,  Mathemati- 
cal models,  Probabilistic  process,  Stochastic  proc- 


In  the  literature  on  rainfall  hydrological  models, 
the  exact  calculations  of  probabilities  for  models 
incorporating  cluster  structure  are  typically  not 
possible.  Consequently,  limiting  approximations 
are  often  used  that  involve  some  important  issues 
for  both  theoretical  as  well  as  experimental  consid- 
erations in  precipitation  research.  The  present 
paper  systematically  describes  these  issues  as  they 
pertain  to  rainfall  models.  Some  specific  large-scale 
approximations  are  given  for  Poisson  and  com- 
pound Poisson  models,  double  stochastic  Poisson 
models,  rectangular  pulse  models,  Neyman-Scott 
models,  and  space-time  models.  Two  different  con- 
ceptual approaches  for  obtaining  representations  at 
the  coarser  scale  are  also  discussed.  (Geiger-PTT) 
W86-04323 


NEW  APPROACH  FOR  LNSTANTANEOUS 
RAIN  AREA  DELINEATION  DM  THE  MIDLA- 
TrrUDES  USENG  GOES  DATA, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

A.  A.  Tsonis,  and  G.  A.  Isaac. 

Journal  of  Climate  and  Applied  Meteorology,  Vol. 

24,  No.  11,  p  1208-1218,  November,  1985.  9  fig,  4  tab, 

18  ref. 

Descriptors:  *Satellite  technology,  'Rainfall  area, 
'Rainfall  distribution  •Infrared  imagery,  'Radar, 
Cloud  physics,  Mathematical  studies,  Models,  Pre- 
diction, Temperate  zone,  Remote  sensing,  Convec- 
ti  ve  precipitation. 

A  new  approach  is  presented  for  instantaneous  rain 
area  delineation  in  the  midlatitudes  using  GOES 
visible  and  infrared  data.  In  the  first  part  of  the 
method,  a  technique  for  the  differentiation  between 
raining  and  nonraining  clouds  is  developed  based 
on  the  location  of  peaks  in  the  visible/infrared 
domain.  In  the  second  part,  a  scheme  which  delin- 
eates the  rain  area  is  presented.  Use  of  the  ap- 
proach showed  that  during  daylight,  the  visible 
image  contains  more  information  about  rainfall 
than  does  the  infrared  image  in  the  midlatitudes. 
However,  in  some  instances,  the  infrared  data  are 
useful  in  differentiating  between  raining  and  non- 
raining  clouds  that  give  similar  responses.  The 
scheme  was  found  to  be  very  satisfactory  in  delin- 
eating the  instantaneous  rain  area  in  convective 
cases,  suggesting  that  the  method  could  also  be 
used  in  the  tropics.  When  convective  and  noncon- 
vective  cases  are  considered,  the  resulting  average 
probability  of  detection  was  about  66%  and  the 
false  alarm  ratio  was  about  37%.  (Geiger-PTT) 
W86-04325 


RADIOMETRIC  OBSERVATIONS  OF  SUPER- 
COOLED LIQUID  WATER  WITHIN  A  SPLIT 
FRONT  OVER  THE  SIERRA  NEVADA, 


Bureau   of  Reclamation,    Auburn,   CA.   Auburn- 

Folsom  South  Unit. 

M.  F.  Heggli,  and  D.  W.  Reynolds. 

Journal  of  Climate  and  Applied  Meteorology,  Vol. 

24,  No.ll,  p  1258-1261,  November,  1985.  3  fig,  5 

ref. 

Descriptors:  'Cloud  seeding,  'Sierra  Nevada, 
•Clouds,  'Weather  modification,  'Artificial  pre- 
cipitation, Radiometry,  Precipitation,  Ice,  Storms, 
Artificial  storms,  Models,  Model  studies,  Radar, 
California,  Katafront,  Supercooled  liquid  water, 
Water  supply  development. 

A  storm  bearing  close  structural  resemblance  to  a 
katafront  was  observed  from  the  ground  with  a 
microwave  radiometry  and  a  vertically  pointing 
Ka-band  radar  over  the  Sierra  Nevada  of  Califor- 
nia to  study  opportunities  for  precipitation  en- 
hancement. The  onset  and  duration  of  supercooled 
liquid  water  (SLW)  was  determined  and  matched 
to  a  split  front  model  used  to  describe  the  synoptic 
features  of  a  katafront.  Previous  studies  show  a 
tendency  for  SLW  to  be  in  shallow  clouds  where 
low  level  moisture  fields  appear  to  show  the  great- 
est potential  for  cloud  seeding.  Results  indicate 
that  prior  to  the  passage  of  the  upper  front  no 
SLW  was  observed.  This  portion  of  the  storm 
provided  the  deepest  clouds  and  coldest  cloud 
tops.  SLW  was  most  prevalent  after  the  upper 
front  passage,  and  persisted  until  the  suspected 
surface  front  passage.  The  duration  of  the  meas- 
ured SLW  was  16  hr.  Future  studies  will  attempt 
to  assess  the  amount  of  SLW  that  constitutes  a 
seedable  situation  and  the  seeding  strategy  to  be 
used  to  extract  this  water  effectively  in  order  to 
increase  the  region's  water  supply.  (Geiger-PTT) 
W86-04326 


CHARACTERISTICS  OF  THUNDERSTORMS 
US  ZARIA,  NIGERIA, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  of 

Geography. 

E.  O.  Oladipo,  and  M.  E.  Mornu. 

Weather  WTHRAL,  Vol.  40,  No.  10,  p  316-322, 

October  1985.  4  fig,  1  tab,  9. 

Descriptors:  'Diurnal  distributions,  'Thunder- 
storms, 'Nigeria,  'Afternoon  evening  thunder- 
storm regime,  'Monthly  variation,  Conditional  in- 
stability, Weather  mechanisms,  Squall  libes,  Rain- 
fall distribution,  Weather  patterns,  Convection, 
Tropical  regions,  Zaria,  Nigeria. 

Monthly  variation,  diurnal  variation,  and  thunder- 
storm-day and  rain-day  events  in  the  vicinity  of 
Zaria,  Nigeria,  were  analyzed.  The  results  of  the 
diurnal  variation  analysis  indicate  that  the  thunder- 
storm regime  is  an  'afternoon  evening'  type.  Expla- 
nations for  the  afternoon-evening  nature  of  thun- 
derstorms over  a  continental  zone  such  as  Zaria 
are  complex.  No  single  hypothesis  is  capable  of 
explaining  the  evening  maximum  thunderstorm  ac- 
tivity over  Zaria.  An  explanation  is  suggested  here 
in  which  conditional  instability,  which  is  nearly 
always  present  in  the  tropics,  combines  with  a 
diurnal  cycle  of  convection  to  produce  thunder- 
storms. The  timing  of  convection  of  Zaria  is  con- 
trolled principally  by  the  passage  of  disturbance 
lines  or  squall  lines.  With  the  passage  of  a  disturb- 
ance line,  there  is  always  a  sharp  decrease  in 
temperature  and  an  increase  in  relative  humidity. 
A  high  rate  of  generation  of  squall  lines  has  been 
observed  in  the  Jos  Plateau  of  Nigeria,  mainly  in 
the  afternoon.  Because  the  Jos  Plateau  is  only  200 
km  east  of  Zaria,  the  disturbance  lines(s)  formed  in 
the  region  would  pass  over  Zaria  mostly  in  the 
afternoon-early  evening  period,  thus  accounting 
for  a  sizeable  proportion  of  the  thunderstorms  in 
this  area.  (Roches ter-Pll) 
W86-04509 


AIRBORNE  MERCURY   EN  PRECIPITATION 
IN  THE  LAKE  SUPERIOR  REGION, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5B. 
W8604525 


FOURIER  LNFERENCE:  SOME  METHODS 
FOR  THE  ANALYSIS  OF  ARRAY  AND  NON- 
GAUSSIAN  SERIES  DATA, 


California  Univ.,  Berkeley.  Dept.  of  Statistics. 
For  primary  bibliographic  entry  see  Field  7C. 
W86-04530 


STUDLES  OF  THE  EFFECTS  OF  COLD 
FRONTS  DURTNG  THE  RAINY  SEASON  IN 

ZIMBABWE, 

Meteorological  Office,  Bulawayo  (Zimbabwe). 

A.  V.  Smith. 

Weather  WTHRAL,  Vol  40,  No.  7,  p   198-203, 

July  1985.  2  fig,  1  tab,  2  ref. 

Descriptors:  'Zimbabwe,  'Rainfall,  'Satellites, 
•Barometric  pressure,  South  Africa,  Mozambique, 
Zambia,  Infra-red  imagery,  Summer,  Weather  pat- 
terns. 

Synoptic  occasions  that  produce  the  major  part  of 
Zimbabwean  rainfall  were  studied  by  the  following 
means:  (1)  daily  Meteostat  infra-red  satellite  photo- 
graphs covering  February  1978  until  April  1979; 
700  millibar  wind  patterns  and  surface  pressure 
gradients  from  Durban,  South  Africa  to  Beira, 
Mozambique;  and  rainfall  charts,  from  which  the 
number  of  stations  reporting  over  25  mm  of  rain 
daily  were  totalled  for  every  day.  Changes  in 
surface  pressure  gradients  from  Durban  to  Beira 
were  correlated  with  the  number  of  stations  re- 
cording over  25  mm  of  rainfall.  The  surface  pres- 
sure surges  on  the  Natal  Coast  (Durban)  reflect  the 
intensity  of  cold  fronts/trough  affecting  South 
Africa.  The  major  increase  in  rainfall  over  Zim- 
babwe occurs  as  the  24-hour  pressure  changes 
reach  Natal  and  are  therefore  best  predicted  by  a 
prebaratic  chart  for  the  next  day.  Satellite  pictures 
indicate  that  most  of  the  rainfall  over  Zimbabwe 
reflects  developments  over  South  Africa  (apart 
from  the  occasional  tropical  disturbance  moving 
west  into  Zimbabwe  from  the  Mozambique  Chan- 
nel). The  amount  of  annual  rainfall  over  Zimbabwe 
is  thus  related  to  the  intensity  and  vigor  of  the  cold 
fronts  affecting  Durban  each  summer  season.  Rain- 
fall is  greatest  when  the  meridional  flow  is  great- 
est. (Rochester-PTT) 
W86-04557 


EXCEPTIONALLY  HEAVY  SPRLNG  RAINS  LN 
SYDNEY, 

D.White. 

Weather  WTHRAL,  Vol.  40,  No.  7,  p  210-212, 

July  1985.  3  fig. 

Descriptors:  'Weather  pattern,  'Rainfall,  'Austra- 
lia, Barometric  pressure,  Rainfall  intensity, 
Sydney. 

Between  5  and  12  November  1984,  Sydney,  Aus- 
tralia, had  471  mm  of  rain,  or  just  under  40%  of  its 
annual  average.  The  nearby  suburban  of  Randwick 
had  628  mm  of  rain  in  the  same  week.  This  was  the 
wettest  week  in  Sydney  in  this  century;  on  three 
separate  occasions  in  the  space  of  four  days  parts 
of  Sydney  received  2-hr  rainfalls  that,  based  on 
past  records,  would  have  a  return  period  of  well  in 
excess  of  100  yr.  An  isohyet  map  of  Sydney  and  its 
suburbs,  synoptic  charts  for  Australia,  and  upper- 
air  (500  mbar)  charts  are  included  that  cover  early- 
mid  November  1984.  (Rochester-PTT) 
W86-04558 


LNTERNATIONAL  CORRELATION  BETWEEN 
SEA  LEVEL  AIR  PRESSURE  AND  RALNFALL 
D>I  THE  BRITISH  ISLES  -  NORTH  SEA 
REGION, 

P.  L.  Woodworth. 

Weather  WTHRAL,  Vol.  40,  No.  9,  p  285-292, 

September  1985.  2  fig,  3  tab,  5  ref. 

Descriptors:  'Weather  patterns,  'Rainfall,  'Baro- 
metric pressure,  'England,  'Scotland,  'North  Sea, 
'England,  Sea  level  pressure.  Rainfall  measure- 
ments, Principal  components  analysis.  Rainfall  esti- 
mator. 

The  correlation  between  annual  means  of  sea  level 
barometric  pressure  (SLP)  and  rainfall  was  sought 
in  long-term  weather  records  at  21  stations  in  the 
British  Isles-North  Sea  area.  More  than  30  yr  of 
data  were  available  for  most  stations.  Anticorrela- 
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tions  between  SLP  ranged  from  -0.35  to  -0.72  at 
the  21stations,  with  an  average  of  -0.58.  The  mag- 
nitude of  the  anticorrelation  varies  from  station  to 
station  owing  to  the  large  amount  of  'local  varia- 
bility' contained  in  the  individual  monthly  mean 
rainfall  and,  to  a  lesser  extent,  SLP  records.  'Re- 

fionally  representative'  time  series  of  rainfall  and 
LP,  obtained  by  principal  components  analysis 
(PCA)  of  data  from  a  geographical  spread  of  sta- 
tions, were  even  more  strongly  anticorrelated 
throughout  the  year,  with  a  maximum  anticorrela- 
tion of  -0.90  in  October-November,  although  the 
proportionality  between  rainfall  and  SLP  changes 
from  month  to  month.  A  PCA  of  British  Isle- 
North  Sea  SLP  could  therefore  be  considered  a 
highly  efficient  regional  'rainfall  estimator'  over 
long  time  scales.  (Roches ter-Pl 'I ) 
W86-04560 


INTEGRATED    ANALYSIS     OF    ACIDIFICA- 
TION IN  EUROPE, 

National    Board   of  Waters,    Helsinki   (Finland). 

Water  Research  Inst 

For  primary  bibliographic  entry  see  Field  5B. 

W8£04589 


SIMPLE  STOCHASTIC  MODEL  OF  THE  PRE- 
CIPITATION PROCESS, 

Uppsala  Univ.  (Sweden).  Meteorologiska  Institu- 

tionen. 

H.  Alexandersson. 

Journal    of  Climate   and    Applied    Meteorology 

JCAMEJ,  Vol.  24,  No.  12,  p  1285-1295,  December 

1985.  11  fig,  3  tab,  18  ref. 

Descriptors:  'Precipitation,  'Mathematical 
models,  'Model  studies,  'Stochastic  process, 
Mathematical  studies,  Precipitation  intensity,  Con- 
vective  precipitation,  Poisson  ratio,  Rainfall, 
Sweden,  Markov  Process. 

The  compound  Poisson-exponential  (Cpe)  model,  a 
simple  and  rather  general  model  of  the  precipita- 
tion process  is  reviewed  using  some  applications 
and  comparisons  found  in  data  from  Sweden.  The 
Cpa  model,  which  is  a  continuous  stochastic  proc- 
ess, links  together  models  simulating  time  series  of 
precipitation,  hitherto  as  a  rule  using  Markov 
chains  applied  to  sequences  of  dry  and  wet  days, 
and  empirical  distributions  used  for  integrated 
amounts  or  extreme  daily  amounts.  The  basic  as- 
sumptions of  the  simple  Cpe  model  can  be  modi- 
fied to  allow  for  a  more  realistic  description  of  the 
precipitation  process  without  losing  the  natural 
parameters  involved.  The  modified  Cpa  process 
gives  a  realistic  time  structure  of  the  true  precipita- 
tion process  as  far  as  daily  autocorrelations  are 
concerned.  The  model  can  also  incorporate 
memory,  making  nearby  events  correlated  and  no 
longer  independent,  or  the  precipitation  process 
can  be  separated  into  two  (or  more)  parts,  one 
describing  the  convective  precipitation,  the  other 
the  frontal  or  less  intense  precipitation.  A  very  fast 
method  of  deriving  percentiles  from  a  single  table 
for  a  Cpe  distribution  is  presented.  (Geiger-PTT) 
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CLIMATIC  PATTERN  ANALYSIS  OF  THREE- 
AND  SEVEN-DAY  SUMMER  RAINFALL  IN 
THE  CENTRAL  UNITED  STATES:  SOME 
METHODOLOGICAL  CONSIDERATIONS 

AND  A  REGIONALIZATION, 
Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  At- 
mospheric Sciences. 
M.  B.  Richman,  and  P.  J.  Lamb. 
Journal    of   Climate   and    Applied    Meteorology 
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81-00158. 

Descriptors:  'Climatology,  'Rainfall,  'Regional 
analysis,  'Networks,  'Meteorological  data  collec- 
tion, Analysis  of  variance,  Variability,  Seasonal 
variation,  Mathematical  studies,  Statistical  meth- 
ods, Eigen vectorial  methods. 

Results  of  climatic  pattern  analyses  of  three-  and 
seven-day  summer  rainfall  totals  for  the  central 
United  States  are  presented.  A  range  of  eigenvec- 
torial  methods  is  applied  to  1949-1980  data  for  a 


network  of  402  stations  extending  from  the  Rocky 
to  the  Appalachian  Mountains  and  from  the  Gulf 
Coast  to  the  Canadian  border.  The  entire  domain 
variance  fractions  cumulatively  explained  by  the 
first  10  correlation-based  unrotated  Principal  Com- 
ponents (PCs)  and  the  10  orthogonally  rotated 
(VARIMAX)  criterion.  PCs  derived  from  them 
are  identical  for  the  same  data.  They  vary  between 
35-47%,  depending  on  the  data  time  scale  and 
form,  the  highly  contrasting  sets  of  unrotated  and 
VARIMAX  PC  spatial  loading  patterns  receive 
little  physical  support  from  analyses  performed 
separately  for  subareas  of  the  domain  or  from 
comparison  with  the  interstation  correlation  matrix 
from  which  they  are  derived.  The  VARIMAX  PC 
loading  patterns,  in  contrast,  derive  strong  physical 
support  from  those  verifications.  Each  of  these 
patterns  emphasizes  a  relatively  strong  anomaly  in 
a  different  part  of  the  domain;  they  collectively 
yield  a  regionalization  of  the  domain  into  10  sub- 
areas  within  which  three-  and  seven-day  summer 
rainfall  tends  to  be  spatially  coherent.  The  region- 
alization shows  potential  for  use  in  crop-yield  mod- 
eling, short-range  weather  prediction,  and  research 
into  climatic  variation  and  change.  (Geiger-PTT) 
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WARM  SEASON  NOCTURNAL  PRECIPITA- 
TION IN  THE  GREAT  PLAINS  OF  THE 
UNITED  STATES, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Geography. 
R.C.  Balling,  Jr. 

Journal  of  Climate  and  Applied  Meterology 
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1985.  6  fig,  32  ref.  NOAA  Grant  NA84RAA07418. 

Descriptors:  'Precipitation,  'Spatial  distribution, 
•Temporal  distribution,  'Rainfall  distribution,  'Di- 
urnal distribution,  Thunderstorms,  Seasonal  varia- 
tion, Rainstorms,  Nebraska,  Oklahoma,  Texas, 
Rainfall  intensity,  Model  studies. 

This  paper  identifies  temporal  and  spatial  patterns 
in  the  diurnal  cycle  of  hourly  warm  season  precipi- 
tation events  over  the  Great  Plains  of  the  United 
States.  Results  from  30  yr  of  hourly  precipitation 
records  from  515  stations  indicate  that  over  60%  of 
all  warm  season  rainfall  (>  or  =  0.25  mm)  occurs 
at  night  from  southern  Nebraska  to  panhandle 
Oklahoma  and  portions  of  northern  Texas.  The 
larger  precipitation  events  (>  or  =  2.54  mm) 
display  a  much  larger  region  where  60%  of  the 
warm  season  precipitation  occurs  at  night.  Har- 
monic analysis  reveals  all  remarkably  uniform  lon- 
gitudinal gradient  in  the  timing  of  maximum  rain- 
fall frequencies  across  much  of  the  Great  Plains. 
The  more  precise  identification  of  these  spatial  and 
temporal  patterns  should  be  particularly  useful  in 
assessing  the  many  theories  of  nocturnal  precipita- 
tion in  the  central  United  States,  verifying  numeri- 
cal precipitation  models  for  the  models  for  the 
region,  and  generating  rainfall  forecasts  for  various 
times  of  the  day.  (Author's  abstract) 
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SUB-SAHARAN  RAINFALL  1981-1984, 

Clark  Univ.,  Worcester,  MA.  Dept.  of  Geography. 

S.  E.  Nicholson. 

Journal    of  Climate   and    Applied    Meteorology 
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Descriptors:  'Drought,  'Rainfall  intensity,  'Semi- 
arid  lands,  'Climatology,  'Meteorological  data 
collection,  Rainfall  distribution,  Semiarid  climates, 
Rainfall,  Networks,  Albedo,  Vegetation,  Hydro- 
logic  data  collection,  Sahelo-Saharan,  Sahel, 
Soudan,  Sahara,  Africa. 

Evidence  is  presented  from  analyses  of  rainfall 
fluctuations  from  the  Sahelo-Saharan,  Sahel,  and 
Soudan  zones  from  1901  to  1981  to  support  the 
contention  that  the  drought  situation  in  West 
Africa  is  continuing  and  probably  intensifying. 
Rainfall  deficits  from  1981  through  1984  equal  or 
exceed  those  of  the  early  1970's  in  all  three  zones. 
In  most  cases,  rainfall  was  considerably  lower  in 
1983  than  in  1972,  the  peak  drought  year  of  the 
early  1970's.  Rainfall  in  1950  was  two  to  three 


Precipitation — Group  2B 

times  greater  than  during  the  years  1972  and  1983. 
Although  there  is  yet  no  sufficient  meteorological 
explanation  for  the  extreme  and  persistent  sub- 
Saharan  droughts,  several  hypotheses  have  been 
offered,  mostly  based  on  numerical  models. 
Changes  of  surface  albedo  induced  by  overgrazing 
may  have  been  a  cause  of  drought  conditions  in  the 
early  1970's.  Other  theories  suggest  that  surface 
changes  induced  by  drought  such  as  depletion  of 
soil  moisture  or  decrease  of  vegetation  cover  may 
feed  back  upon  the  atmosphere  in  such  a  way  as  to 
reinforce  the  drought.  A  bimodal  cause  for  sub- 
Saharan  drought  involving  an  atmospheric  trigger 
mechanism  and  the  cause  for  its  persistence  has  not 
been  ruled  out.  (Geiger-PTT) 
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DAIXY  RAINFALL  PROBABILITIES:  CONDI- 
TIONAL UPON  PRIOR  OCCURRENCE  AND 
AMOUNT  OF  RAIN, 

Cordoba  Univ.  (Spain).  Escuela  Technica  Superior 

de  Ingenieros  Agronomos. 
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Journal    of   Climate    and    Applied    Meteorology 
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Descriptors:  'Rainfall,  Stochastic  process, 
•Models,  'Markov  process,  'Monte  Carlo  method, 
Probabilistic  process,  Probable  maximum  precipi- 
tation, Statistical  methods,  Mathematical  studies, 
Mathematical  models,  Model  studies,  Los  Angeles, 
California. 

A  generalization  of  the  chain-dependent  process  is 
proposed  to  describe  daily  rainfall,  the  model  uti- 
lizes probabilities  of  rain  based  on  the  amount  of 
rain  on  the  preceding  day.  The  model  can  also 
accomodate  a  second  order  dependence  in  the 
Markov  chain,  the  influence  of  the  antecedent 
amount  of  rain  on  the  next  day  occurrence  is  called 
feedback.  A  method  for  identification  of  feedback 
effects  in  a  series  of  observations  is  derived  and 
applied  to  rainfall  occurrence  at  Los  Angeles.  Per- 
formance of  the  model  in  reproducing  other  pre- 
cipitation patterns,  such  as  maximum  daily  rainfall 
or  total  amount  of  rainfall  in  successive  day  peri- 
ods, was  checked  by  the  Monte  Carlo  method. 
Results  showed  that  the  stochastic  processes  cou- 
pled with  the  feedback  can  give  a  realistic  descrip- 
tion of  certain  meteorological  events.  (Geiger- 
PTT) 
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INFLUENCE  OF  LOCAL  LAND-SURFACE 
PROCESSES  ON  THE  INDIAN  MONSOON:  A 
NUMERICAL  STUDY, 

National  Aeronautics  and  Space  Administration, 

Greenbelt,  MD.  Lab.  for  Atmospheric  Sciences. 

Y.  C.  Sud,  and  W.  E.  Smith. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  24,  No.  10,  p  1015-1036,  October 
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28074. 

Descriptors:  'Rainfall,  'India,  'Monsoons, 
'Albedo,  'Evapotranspiration,  'Numerical  analy- 
sis, Vegetation,  Models,  Coriolis  force,  Mathemati- 
cal studies,  Model  studies,  Mathematical  models, 
Goddard  Laboratory  for  Atmospheres  General 
Circulation  Model,  Charney's  hypothesis,  Radi- 
ation. 

Twelve  July  integrations  were  made  with  the 
GLAS  (Goddard  Laboratory  for  Atmospheres) 
GCM  (General  Circulation  Model)  to  investigate 
the  influence  of  changes  in  the  land-surface  fluxes 
over  the  Indian  subcontinent  on  the  monsoon  cir- 
culation and  rainfall.  The  runs  consisted  of  an 
ensemble  of  three  integrations  for  each  of  four 
separate:  a  control,  an  experiment  with  increased 
land-surface  albedo,  an  experiment  with  increased 
land-surface  albedo  and  reduced  land-surface 
roughness,  and  an  experiment  with  increaseed 
land-surface  albedo,  reduced  surface  roughness 
and  no  evapotranspiration.  An  intercomparison  of 
the  ensemble  means  of  monthly  fields  produced  by 
the  experiments  with  those  of  the  control  showed 
that  the  Indian  Monsoon  was  significantly  weak- 
ened by  the  increase  of  surface  albedo  and  the 
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reduction  in  surface  roughness.  Higher  surface 
albedo  reduced  the  monsoon  rainfall  in  conformity 
with  Charney's  hypothesis;  the  low  surface  rough- 
ness made  the  horizontal  transport  of  moisture  in 
the  planetary  boundary  layer  (PBL)  more  western- 
ly,  which  reduced  the  cross-isobaric  moisture  con- 
vergence and  hence  the  rainfall  over  northwestern 
India  while  correspondingly  increasing  it  over 
China.  Rainfall  was  essentially  unaltered  by  the 
absence  of  evapotranspiration,  because  the  in- 
creased moisture  convergence  produced  by  the 
enhanced  sensible  heating  of  the  PBL  largely  com- 
pensated for  the  reduction  in  evapotranspiration. 
(Geiger-PTT) 
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DEDUCING  THE  MICRO-PHYSICAL  CHARAC- 
TER OF  PRECIPITATION  FROM  MULTIPLE- 
PARAMETER  RADAR  POLARIZATION 
MEASUREMENTS, 

Applied  Research  Corp.,  Landover,  MD. 
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Descriptors:  *Radar,  'Precipitation,  *Polarization, 
•Physical  properties,  Remote  sensing,  Meteorolog- 
ical data  collection,  Rainstorms,  Mathematical 
studies,  Micrometeorology,  Remote  sensing. 

Radar  polarization  measurements  are  influenced  by 
the  distribution  of  shapes  (weighted  by  the  index  of 
refraction)  and  the  fall  behaviors  of  the  hydrome- 
teors.  In  so  far  as  precipitation-sized  hydrometeors 
are  symmetric  oblates  in  the  Rayleigh-Gans  scat- 
tering regime,  the  effects  of  canting  and  shapes  can 
in  principle,  be  separated  using  the  co-  and  cross- 
polarized  backscattered  signals  at  both  horizontal 
and  vertical  polarizations.  These  measurements 
yield  estimates  of  the  variance  of  a  two-parameter 
distribution  of  canting  angles  as  well  as  the  refrac- 
tive index  weighted  estimates  of  the  mean  and 
variance  of  the  shape  (axis  ratio)  distribution.  To 
the  extent  that  hydrometeor  asymmetries  can  be 
neglected,  these  quantities  provide  a  possible 
framework  for  precipitation  identification  from 
radar  polarization  measurements  at  long  wave- 
lengths. (Author's  abstract) 
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DIURNAL  VARIATION  OF  THUNDERSTORM 
ACTIVITY  IN  THE  UNITED  STATES, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 

Geography. 

D.  R.  Easterling,  and  P.  J.  Robinson. 

Journal    of   Climate    and    Applied    Meteorology 
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Descriptors:  'Diurnal  distribution,  'Thunder- 
storms, 'Theoretical  analysis,  'Seasonal  variation, 
Storms,  Meteorological  data  collection,  Weather 
patterns,  Harmonic  analysis  techniques. 

Starting  times  of  thunderstorms  for  450  stations  in 
the  conterminous  United  States  for  a  25-year 
period  were  analyzed  using  harmonic  analysis 
techniques.  Diurnal  variations  were  expressed  as 
both  the  time  of  maximum  storm  occurrence  and 
the  concentration  of  activity  around  this  time.  Dis- 
tinct seasonal  and  spatial  variations  in  diurnal  ac- 
tivity occur.  Analysis  of  these  variations  indicates 
that  the  country  can  be  divided  into  nine  thunder- 
storm regions.  In  the  central  states  the  majority  of 
storms  occur  at  night,  but  storms  are  frequent  at 
any  time.  In  both  the  east  and  the  west,  there  is  a 
marked  concentration  of  storms  in  the  afternoon. 
In  the  west  and  northeast  winter  storms  are  rare, 
while  along  the  Pacific  Coast  summer  thunder  is 
uncommon.  It  is  possible  to  offer  tentative  explana- 
tions of  the  variations  in  each  of  these  regions  by 
linking  results  of  the  harmonic  analysis  to  the 
causal  mechanisms  of  the  storms.  In  winter  in 
inland  regions,  storms  associated  with  depressions 
and  fronts  appear  to  dominate,  while  along  coast- 
lines sea  breeze  effects  are  most  important.  In  the 
other  seasons  air  mass  storms  seem  to  dominate  in 
those  regions  having  an  afternoon  maximum,  al- 
though tney  also  play  a  role  in  the  areas  where  line 


thunderstorms,  giving  a  nocturnal  maximum,  are 

most  important.  (Geiger-PTT) 
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HAILSTONE  SIZE  DISTRIBUTIONS  AND 
THEIR  RELATIONSHIP  TO  STORM  THER- 
MODYNAMICS, 

Research  Council  of  Alberta,  Edmonton.  Atmos- 
pheric Sciences  Dept. 
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Journal    of   Climate    and    Applied    Meteorology 
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Descriptors:  'Hail,  'Thermodynamics,  'Storms, 
♦Mathematical  studies,  'Particle  size,  Mathemati- 
cal equations,  Meteorological  data  collection, 
Weather,  Weather  forecasting,  Alberta. 

Hailstone  size  distributions  have  been  determined 
from  time-resolved  hail  samples  collected  from  ten 
storms  that  occurred  in  Alberta  in  the  summers  of 
1980,  1982  and  1983,  and  an  intercept  parameter 
and  slope  parameter  were  obtained  for  each  hail 
sample.  The  intercept  parameters  are  related  to  the 
slope  parameters  by  a  power  relationship  which 
equates  the  intercept  parameter  to  the  product  of  a 
coefficient  parameter  (A)  and  the  slope  parameter 
to  the  exponent  power  (b),  where  b  is  constant 
from  storm  to  storm,  and  A  depends  upon  the 
storm  thermodynamics.  The  value  of  A  increases 
with  the  cloud  base  temperature  of  the  storm  and 
the  maximum  water  mass  flux.  The  derived  rela- 
tionships between  hailstone  size  distributions  and 
storm  thermodynamics  may  greatly  facilitate  the 
measurement  of  hailfall  by  weather  radar  and  help 
to  evaluate  hail  suppression  programs.  (Geiger- 
PTT) 
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CLOUDS  OVER  THE  SIERRA  NEVADA  TO 
SEEDING  WITH  DRY  ICE, 
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RELATIONSHIP  BETWEEN  ACID  PRECIPI- 
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Descriptors:  'Tropical  regions,  'Monsoons,  'Rain- 
fall, 'Water  temperature,  'Soil  temperature,  Cli- 
matology, Albedo,  Correlation  analysis,  Air  tem- 
perature, Weather  patterns,  Mathematical  studies, 
Rainfall  intensity. 

During  the  northern  summer,  the  Tibetan  Plateau 
is  a  heat  source  for  the  atmosphere,  and  the  Equa- 
torial Pacific  Ocean  Cold  Tongue  (ECT)  is  a  heat 
sink,  both  contributing  to  the  thermal  forcing  of 
large-scale  quasi-zonal  atmospheric  circulation. 
For  the  period  1954-1979,  there  exists  a  high  corre- 


lation between  the  zonal  large-scale  sea-land  ther- 
mal contrast  and  Indian  monsoon  rainfall.  When 
the  thermal  contrast  between  the  Tibetan  Plateau 
and  the  Equatorial  Cold  Tongue  is  strong  (sea  land 
oscillation  >  0),  the  monsoon  rainfall  tends  to  be 
large,  and  when  it  is  weak  sea-land  oscillation 
(SLO)  <  0,  the  monsoon  rainfall  tends  to  be  small. 
The  interannual  variability  of  the  Tibetan  soil  tem- 
perature and  the  eastern  Pacific  sea  surface  tem- 
perature are  of  comparable  magnitude,  but  their 
variations  appear  to  be  independent  of  each  other. 
For  the  entire  period  the  sea  surface  temperature 
in  ECT  which  is  far  removed  from  the  monsoon 
region  shows  much  higher  correlation  with  Indian 
monsoon  rainfall  variability  than  does  temperature 
of  the  Tibetan  Plateau,  which  is  much  nearer  the 
monsoon  region.  For  the  anomalous  monsoon 
years,  the  ground  surface  temperature  of  the  Tibet- 
an Plateau  and  the  surface  temperature  of  the 
Equatorial  Cold  Tongue  make  nearly  equal  contri- 
butions to  the  correlation  of  SLO  with  monsoon 
rainfall.  These  are  generally  years  of  strong  ther- 
mal contrast.  When  the  thermal  contrast  is  strong 
(SLO  >  0),  it  is  a  better  indicator  of  Indian 
monsoon  rainfall  than  when  it  is  weak  (SLO  <  0). 
(Geiger-PTT) 
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Descriptors:  'Clouds,  'Models,  'Convective  pre- 
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cipitation, Model  studies,  Remote  sensing,  Com- 
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Model,  Temporal  distribution,  Spatial  distribution. 

Two  one-dimensional  steady-state  models  of  cumu- 
lus convection  in  common  use  in  weather  modifi- 
cation research,  the  NOAA  Experiemental  Mete- 
orology Branch  model  (EMB)  and  the  Great 
Plains  Cumulus  Model  (GPCM),  differ  in  their 
formulations  in  several  ways.  Some  of  the  differ- 
ences arise  from  the  conceptualization  of  the  con- 
vective phenomenon  which  is  modeled  in  each  and 
some  from  the  physical  parameterizations  utilized. 
Predictions  of  cloud  top  and  dynamic  modification 
potential  (seedability)  by  the  two  models  for  57 
midday  radiosondes  in  the  Midwest,  differed  sig- 
nificantly, with  the  EMB  values  consistently 
higher.  GPCM  simulations  provided  a  better  over- 
all estimate  of  observed  radar  echo  tops,  while 
EMB  consistently  overestimated,  by  largest 
amounts  when  tops  were  below  12  km.  Study  of 
the  impact  of  temporal  and/or  spatial  separation 
between  sounding  and  cloud  area  emphasizes  the 
need,  in  the  Midwest,  to  consider  factors  other 
than  thermodynamic  stratification  (e.g.,  forced  lift- 
ing, convergence)  on  the  synoptic  and  mesoscale 
when  applying  the  model  for  prediction  of  cloud 
development.  However,  it  was  also  found  that  the 
average  difference  in  predictions  by  the  two 
models,  for  the  same  sound,  was  of  the  same  order 
as  the  average  difference  in  predictions  arising 
from  spatial  or  temporal  separation.  (Author's  ab- 
stract) 
W86-04632 


AUtBORNE  DOPPLER  RADAR  OBSERVA- 
TIONS OF  A  CONVECTTVE  STORM, 

National  Severe  Storms  Lab.,  Norman,  OK. 
P.  S.  Ray,  D.  P.  Jorgensen,  and  S.-L.  Wang. 
Journal    of   Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  24,  No.  7,  p  687-698,  July  1985.  12 
fig,  6  ref.  NSF  Grant  ATM-8403452. 

Descriptors:  'Doppler  radar,  'Storms,  'Meteoro- 
logic  data  collection,  'Convective  precipitation, 
•Error  analysis,  Data  collections.  Networks, 
Remote  sensing,  Mathematical  studies,  Statistical 
methods,  Statistical  analysis,  Wind  velocity,  Radar, 
Florida. 
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Airborne  Doppler  radar  can  collect  data  on  target 
storms  that  are  quite  widely  dispersed.  However, 
the  relatively  long  time  required  to  sample  an 
individual  storm  in  detail,  particularly  with  a  single 
aircraft,  and  the  amplification  of  the  statistical  un- 
certainty in  the  radial  velocity  estimates  when 
Cartesian  wind  components  are  derived,  suggests 
that  errors  in  wind  fields  derived  from  airborne 
Doppler  radar  measurements  would  exceed  those 
from  a  ground  based  radar  network  which  was 
better  located  to  observe  the  same  storm.  Error 
distributions  for  two  analysis  methods  (termed 
Overdetermined  and  Direct  methods)  are  given 
and  discussed  for  various  flight  configurations. 
Both  methods  are  applied  to  data  collected  on  a 
sea  breeze  induced  storm  that  occurred  in  western 
Florida  on  28  July  1982.  Application  of  the  direct 
solution,  which  does  not  use  the  continuity  equa- 
tion, and  the  overdetermined  dual-solution,  which 
requires  the  use  of  the  continuity  equation,  resulted 
in  similar  fields.  Since  the  magnitude  of  all  errors 
are  unknown  and  the  response  of  each  method  to 
errors  is  different,  it  is  difficult  to  assess  overall 
which  analysis  performs  better,  indeed  each  might 
be  expected  to  perform  best  in  different  parts  of 
the  analysis  domain.  A  flexible  collection  strategy 
can  be  followed  with  different  analysis  methods  to 
optimize  the  quality  of  resulting  synthesized  wind 
fields.  (Author's  abstract) 
W86-04633 


RETRIEVAL  OF  PRECIPrTABLE  WATER 
FROM  BHASKARA-II  MICROWAVE  MEAS- 
UREMENTS AND  ITS  COMPARISON  WITH 
NOAA-7  AND  RADIOSONDE  DATA, 

Indian  Space  Research  Organization,  Ahmedabad. 

Space  Applications  Centre. 

For  primary  bibliographic  entry  see  Field  7B. 
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FEVER, 
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Lab. 

For  primary  bibliographic  entry  see  Field   5G. 
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SEA  ICE  DYNAMICS  AND  REGIONAL  METE- 
OROLOGY FOR  THE  ARCTIC  POLYNYA  EX- 
PERIMENT (APEX)  -  BERING  SEA  1985, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

C.  H.  Pease,  M.  Reynolds,  G.  A.  Galasso,  V.  L. 
Long,  and  S.  A.  Salo. 

NOAA  Technical  Memorandum  ERL  PMEL-64, 
October   1985.    120  p,   18  fig,  20  ref,  4  append. 

Descriptors:  *Sea  ice  dynamics,  *Sea  ice,  *Ice, 
•Meteorological  data  collection,  *Bering  Sea, 
Arctic,  Polar  regions,  St.  Lawrence  Island. 

The  physical  processes  in  the  atmosphere,  sea  ice, 
and  ocean  in  the  vicinity  of  St.  Lawrence  Island,  in 
the  northern  Bering  Sea,  were  investigated.  The 
interaction  of  a  wind-created  polynya  with  region- 
al dynamics  and  thermodynamics  were  observed. 
Ice  drifted  toward  the  south  and  west  across  most 
of  the  Bering  Sea  shelf  from  mid-February  until 
the  beginning  of  May  1985  due  to  a  prolonged 
period  of  northerly  winds.  The  net  drift  pattern  of 
sea  ice  from  the  northern  Bering  Sea  was  from  the 
north  to  the  south.  This  is  compared  with  earlier 
studies  in  which  the  net  drift  was  from  the  north 
Bering  Sea  toward  the  Chukshi  Sea.  This  contrast 
points  out  the  enormous  interannual  variations  in 
ice  transport  in  this  area  and  suggests  that  it  is 
possible  that  the  winter  ice  direction  may  change 
through  the  Bering  Strait  from  year  to  year.  (Hal- 
terman-PTT) 
W86-03903 


MONITORING  CHANGES  IN  TOTAL  AND 
UNFROZEN  WATER  CONTENT  IN  SEASON- 
ALLY FROZEN  SOIL  USING  TIME  DOMAIN 


REFLECTOMETRY  AND  NEUTRON  MODER- 
ATION TECHNIQUES, 

Department  of  Agriculture,  Ottawa  (Ontario). 
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CLOSED-SYSTEM    FREEZING    OF    SOIL    IN 
EARTH  DAMS  AND  CANALS, 
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search and  Lab.  Services. 
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RADIO  ECHO-SOUNDING  STUDIES  OF  ENG- 
LACIAL  WATER  MOVEMENT  IN  VARIEGAT- 
ED GLACIER,  ALASKA, 

Washington  Univ.,  Seattle.  Geophysics  Program. 

R.  Jacobel,  and  C.  Raymond. 

Journal  of  Glaciology  JOGLAO,  Vol.  30,  No.  104, 

p  22-29,  1984.  6  fig,  1  tab,  6  ref.  NSF  Grant  DPP 

8200725. 

Descriptors:  *Radiosondes,  *Englacial  water 
movement,  'Glaciers,  'Alaska,  Variegated  Gla- 
cier, Radiation,  Flow  velocity,  Flow  pattern,  Flow 
rates,  Cavitation,  Hydraulics. 

Radio-echo  returns  from  internal  reflectors  were 
monitored  for  three  weeks  during  surge  motion  on 
Variegated  Glacier,  Alaska  in  July  1982.  A  mono- 
pulse  transmitter  with  3  MHz  center  frequency 
was  fixed  on  the  glacier  surface  near  the  equilibri- 
um line.  Data  were  recorded  on  magnetic  tape 
approximately  three  times  daily  and  contain  both 
amplitude  and  phase  information.  The  frequency 
spectrum  of  returned  radiation  from  englacial  scat- 
ters shows  peaks  in  the  12  to  30  MHz  range  which 
places  constraints  on  the  size  and  geometry  of  the 
scatterers.  Timing  of  variations  in  the  amplitude 
and  frequency  of  returned  radiation  were  found  to 
coincide  with  changes  in  glacier  velocity,  basal 
water  pressure,  and  surface  melt  rate.  These 
changes  in  the  echo  pattern  are  interpreted  in 
terms  of  the  redistribution  of  water  in  englacial 
channels  and  cavities  connected  to  the  bed  some 
distance  down-glacier.  This  connection  has  large 
hydraulic  resistance  compared  to  a  bore  hole  con- 
nected vertically  to  the  bed.  The  inflow  of  water 
to  the  cavities  from  surface  melt  and  rain  and  the 
drainage  are  generally  in  equilibrium  except  in 
times  of  changed  surface  input  and  during  surge 
pulses.  In  the  latter  case,  water  may  fill  these 
cavities  due  to  increased  pressure  at  the  bed  associ- 
ated with  the  motion  pulse.  The  information  ob- 
tained is  therefore  complementary  to  bore-hole 
water  pressure  levels  but  cannot  duplicate  it.  This 
is  apparently  due  to  fundamental  differences  in  the 
hydraulics  of  the  natural  cavity  and  conduit 
system,  and  a  bore  hole  connected  vertically  to  the 
bed.  (Author's  abstract) 
W86-04350 


SOLUTE  ACQUISITION  IN  GLACIAL  MELT 
WATERS.  I.  FJALLSJOKULL  (SOUTH-EAST 
ICELAND):  BULK  MELT  WATERS  WITH 
CLOSED-SYSTEM  CHARACTERISTICS, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

R.  Raiswell,  and  A.  G  Thomas. 

Journal  of  Glaciology  JOGLAO,  Vol.  30,  No.  104, 

p  35-43,  1984.  7  fig,  3  tab,  24  ref.  NERC  Grant 

GR3/3343. 

Descriptors:  'Glaciohydrology,  *Melt  waters, 
•Solute  transport,  *Fjallsjokull  Glacier,  *Iceland, 
Glacial  streams,  Dissolved  cations,  Alkalinity,  Sul- 
fates, Hydrogen  ion  concentrations,  Closed  sys- 
tems, Solutes,  Carbon  dioxide. 

The  glacier  at  Fjallsjokull,  drains  through  deep 
valleys  cut  in  the  flanking  mountains.  The  width  of 
the  glacier  ranges  from  1.5  km  to  4  km.  Samples 
were  taken  from  an  area  just  north  of  the  glacier 
where  the  steep  ice  front  is  paralleled  by  the  main 
melt  water  stream,  which  is  fed  by  a  series  of 
tributaries  emerging  with  force  from  various  por- 
tals. Variations  in  dissolved  cations,  total  alkalinity, 
sulphate,  and  field  pH  are  recorded  for  samples  of 
precipitation,  supraglacial  melt,  and  bulk  melt 
waters  (those  emerging  at  the  portal)  from  Fjallsjo- 


WATER  CYCLE— Field  2 
Snow,  Ice,  and  Frost — Group  2C 

kull  (south-east  Iceland).  The  composition  of  su- 
praglacial melt  indicates  derivation  from  precipita- 
tion by  the  acquisition  of  solutes  from  the  weather- 
ing and  dissolution  of  rock  debris,  in  a  system  open 
to  atmospheric  carbon  dioxide.  Bulk  melt  waters 
have  variable  compositions,  approaching  saturation 
with  calcite,  which  can  be  derived  from  supragla- 
cial melt  water  by  continued  solute  acquisition  in  a 
system  closed  to  atmospheric  carbon  dioxide. 
Solute/discharge  relationships  at  Fjallsjokull  are 
complex.  A  simple  mixing  model  between  dilute 
englacial  water  (derived  from,  and  compositionally 
similar  to,  supraglacial  melt)  and  more  concentrat- 
ed subglacial  water  only  applied  over  intermediate 
discharges  (0.5-0.9  m3  s-1),  where  variations  in  the 
composition  of  either  component  are  small  com- 
pared to  variations  in  their  mixing  ratio.  Time- 
dependent  chemical  reflections  occur  after  mixing 
and  exert  significant  effects  on  composition  at 
either  discharge  extreme.  (Lantz-PTT) 
W86-04351 
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Descriptors:  *Glaciohydrology,  *Melt  waters, 
•Solute  transport,  *Argentina,  *France,  Open  sys- 
tems, Kinetics,  Sediment-water  interfaces,  Carbon 
dioxide,  Calcium,  Bicarbonate,  Solutes,  Hydrogen 
ion  concentration. 

Chemical  models  for  the  evolution  of  glacial  melt 
waters  suggest  that  kinetic  factors  exert  a  critical 
control  on  the  nature  and  magnitude  of  sediment- 
water  interactions  and  thus  on  the  composition  of 
bulk  melt  waters.  Solute  acquisition  in  the  glacial 
system  may  follow  two  distinct  chemical  path- 
ways, where  C02  dissolution  is  the  principal 
source  of  the  H(+)  consumed  during  the  weather- 
ing and  dissolution  of  rock  minerals.  The  paper 
describes  the  chemical  evolution  of  bulk  melt 
waters  with  open  system  characteristics  (rates  of 
C02  consumption  by  weathering  lower  than  rates 
of  renewal  by  dissolution.  Glacier  d'Argentiere  is 
on  the  south-west  side  of  the  Chamonix  valley,  in 
the  Mont  Blanc  massif  of  the  French  Alps.  All  the 
bulk  melt  waters  were  collected  from  a  site  ap- 
proximately 150  m  down-stream  from  the  glacier 
snout.  The  melt  waters  were  sampled  at  approxi- 
mately hourly  intervals  for  10  hr  (from  10.00  to 
20.00  h)  in  April  1975,  and  for  36  h  (from  7.00  to 
19.00  h)  in  September  1976.  Results  indicate  that 
the  nature  of  the  dissolved  load  in  bulk  melt  waters 
from  glacier  d'Argentiere  is  essentially  uniform 
under  both  autumn  high-flow,  and  spring  reces- 
sion-flow conditions.  In  both  cases,  Ca(2+)  (70- 
80%)  and  HC03  (80-90%)  are  the  major  ions.  The 
bulk  melt  waters  are  close  to  equilibrium  with 
atmospheric  C02  and  display  the  characteristic 
open-system  relationship  between  solute  load  and 
pH.  The  magnitude  of  the  dissolved  load  in  bulk 
melt  waters  is  considerably  higher  under  recession- 
flow  conditions.  Subglacial  melt  waters  are  similar 
in  their  total  dissolved  load  to  the  recession-flow 
samples,  but  are  comparatively  depleted  in  Ca(2+) 
and  enriched  in  Na(  +  )  and  K(  +  ).  The  develop- 
ment of  open-  or  closed-system  characteristics  de- 
pends on  whether  dissolution/weathering  reactions 
occur  when  chemically  aggressive  englacial  waters 
are  mixed  with  solute  and  sediment-rich  subglacial 
melt.  Occurrence  of  dissolution/weathering  reac- 
tions leads  to  closed-system  conditions;  otherwise 
open  systems  are  observed.  Such  closed-system 
characteristics  may  be  modified  by  re-equilibration 
with  atmospheric  C02  or  groundwater  mixing  to 
give  bulk  melt  waters  with  open-system  character- 
istics. (Lantz-PTT) 
W86-04352 
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Descriptors:  *Melt  waters,  'Chemical  models, 
•Solute  transport,  Earth-water  interfaces,  Hydro- 
gen ion  concentration,  Carbonates,  Dissolved  ca- 
tions, Carbon  dioxide,  Closed  systems,  Open  sys- 
tems, Weathering,  Equilibrium. 

Relatively  little  attention  has  been  directed  toward 
identifying  the  nature  and  controls  of  solute  acqui- 
sition by  water-rock  interactions  in  the  glacial 
system.  Previous  work  has  suggested  that  cations 
are  acquired  by  desorption  from  suspended  sedi- 
ment, while  others  have  shown  that  the  relative 
abundance  of  different  cations  is  determined  by 
their  rates  of  leaching  from  silicate  minerals  and 
replacement  by  hydrogen  ions.  It  has  also  been 
shown  that  pH  exerts  a  significant  influence  on 
water-rock  interactions  in  melt  waters,  as  they  do 
in  general  on  most  weathering  reactions.  In  surface 
waters,  pH  is  principally  controlled  by  carbonate 
equilibria,  which  can  only  be  quantified  by  analysis 
for  cations,  dissolved  carbonate  species  and  pH.  It 
is  the  purpose  of  the  paper  to  present  chemical 
models  which  define  the  controls  of  solute  acquisi- 
tion by  glacial  melt  waters  in  terms  of  carbonate 
equilibria.  Chemical  models  for  the  evolution  of 
bulk  melt  waters  can  be  constructed  by  assuming 
that  rock  mineral  weathering  and  solute  acquisition 
are  controlled  by  carbonate  equilibria.  Different 
open-  and  closed-system  models  are  defined  by 
variations  in  the  rates  of  weathering  relative  to  the 
rate  of  hydrogen-ion  supply  by  the  dissolution  and 
dissociation  of  C02  and  can  be  recognized  by 
characteristic  pH  and  sigma  (  +  )  relationships.  The 
observed  and  inferred  compositions  of  englacial 
and  subglacial  melt  suggest  that  mixing  is  unlikely 
to  be  conservative  and  that  closed-system  condi- 
tions result  where  post-mixing  weathering  reac- 
tions occur.  The  final  composition  of  bulk  melt 
waters  is  determined  by  the  mixing  ratio  between 
englacial  and  subglacial  melt,  the  extent  of  post- 
mixing  evolution,  and  opportunity  for  mixing  with 
ground  waters  or  re-equilibration  with  the  atmos- 
phere. (Lantz-PTT) 
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Descriptors:  'Network  design,  'Clustering,  'Prin- 
cipal component  analysis,  'Water  equivalent, 
•Snow  surveys,  Alps,  Italy,  Cost  analysis,  Statisti- 
cal Methods. 

Snow  cover  measurement  data  in  the  northeastern 
Alps  (Italy)  were  analyzed  in  order  to  select  a 
reduced  number  of  measurement  stations  from 
which  to  evaluate  the  water  equivalent  amount. 
The  selection  was  based  on  cluster  methods  for 
identification  of  homogeneous  areas  and  on  princi- 
pal components  analysis  for  individualization  of 
representative  stations.  This  analysis  shows  clearly 
that  about  30%  of  the  operating  stations  can  be 
ignored  and,  if  necessary,  their  values  drawn  from 
their  more  closely  associated  stations.  The  results 
obtained  for  the  years  1983  and  1984,  which  were 
not  included  in  the  original  analysis,  were  practi- 
cally identical,  confirming  the  validity  of  the  selec- 
tion made.  The  reduction  in  number  of  stations 
allows,  with  the  same  results,  immediate  savings  in 
terms  of  human  and  technical  resources.  The  sta- 
tions not  discarded  can  be  more  accurately  con- 
trolled with  regard  to  quantity  and  quality  of  meas- 
urements and  the  more  significant  stations  could  be 


used  for  further  analysis  or  for  forecasting.  (Roch- 

ester-PTT) 
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Descriptors:  'Conductivity,  'Snowmelt,  'Dilution 
method,  'Glaciohydrology,  'Water  content,  Field 
tests,  Physical  properties. 

Field  trials  of  the  dilution  technique  for  measuring 
snow  liquid  water  content  show  that  the  procedure 
is  rapid  and  simple.  Measurements  of  the  liquid 
water  mass  fraction  with  an  absolute  error  of  ap- 
proximately 1.5%  can  be  obtained  by  one  operator 
at  a  rate  of  10-15  samples  per  hour,  but  if  the  water 
content  is  low  (0-2%),  the  relative  error  can  be 
high.  Electrolytic  conductivity  is  the  preferred 
method  of  measuring  concentrations,  using  a  stock 
solution  of  0.01  Normal  HC1.  The  recommended 
amount  of  stock  solution  to  add  is  0.5-0.8  times  the 
mass  of  the  snow  sample.  Extraction  of  the  result- 
ing mixture  of  stock  solution  and  snow  liquid 
water  is  best  done  with  a  screened  pipette,  instead 
of  by  decanting.  (Appendixes  on  error  analysis  and 
porosity,  liquid  water  saturation,  and  volume  frac- 
tion computations  are  included.)  (Author's  ab- 
stract) 
W86-04540 


INTERCEPTION  OF  SNOW  BY  THE  FOREST 
CANOPY, 

Tennessee  Div.  of  Health  Planning,  Nashville. 
A.  F.  Kolesov. 

Soviet  Soil  Science  SSSCAE,  Vol.  17,  No.  4,  p 
123-126,  July-August  1985.  2  tab,  5  ref.  Translated 
from  Pochvovedniye,  No.  8,  p  136-138,  1985. 

Descriptors:  'Snow  surveys,  'Forests,  'Tree 
crowns,  'Water-equivalent,  'Hydrologic  budget, 
Square-Meter  Plot  Method,  Spruce,  Deciduous 
Forests,  USSR. 

Studies  at  the  Istra  hydrologic  station  (USSR) 
demonstrated  that  the  portion  of  the  snow  inter- 
cepted by  tree  crowns  and  then  falling  to  the  soil 
surface  during  windy  periods  and  warm  spells 
amounts  to  10-15%  of  the  total  amount  of  snow 
falling  in  winter.  This  amount  is  not  accounted  for 
by  standard  snow-survey  methods.  A  method 
('square-meter  plot  method')  is  proposed  for  esti- 
mating snowfall.  Compared  to  the  square-meter 
plot  method,  which  accounts  for  all  the  snow, 
including  that  fallen  from  the  tree  crowns,  stand- 
ard instruments  underestimate  the  water  equivalent 
of  snow  in  pure  spruce  plantations  by  as  much  as 
15-16%  and  under  deciduous  plantations  by  as 
much  as  5%.  This  value  must  be  taken  into  ac- 
count in  water-budget  computations.  This  is  not 
the  same  as  100%  of  the  snow  intercepted  by  tree 
crowns,  of  which  55-60%  represents  pure  losses 
(evaporation)  and  40-45%  reaches  the  soil  surface 
and  participates  in  all  hydrologic  processes.  (Roch- 
ester-PTT) 
W86-04555 


HIGH  DENSITIES,  WATER  EQUIVALENTS, 
AND  MELT  RATES  OF  SNOW  IN  THE  CATRN- 
GORM  MOUNTAINS,  SCOTLAND, 

Stirling  Univ.  (Scotland).  Dept.  of  Environmental 

Science. 

R.  I.  Ferguson. 

Weather  WTHRAL,  Vol.  40,  No.  9,  p  272-277, 

September  1985.  3  fig,  1  tab,  8  ref. 


Descriptors:  'Snow  depth,  'Snow  density,  'Scot- 
land, Seasonal  distribution,  Melting,  Snowmelt 
Snowpack,  Cairngorm  Mountains. 

Depths  and  densities  of  snow  were  measured  ai 
several  snow  courses  above  Glen  Feshie  during  th< 
winter  and  spring  of  1984.  Snow  densities  wen 
very  high  by  British  standards  at  all  sites  on  al 
dates.  Even  fresh-looking  powder  snow  had  a  den 
sity  around  0.27  g/cu  cm,  and  mean  densities  foi 
old  snow  increased  from  0.44  in  February  to  0.4" 
in  mid-March,  0.51  at  the  start  of  April,  and  0.63  ir 
late  April  and  mid-May.  Estimated  water  equiva 
lents  showed  a  more  complicated  spatial  and  tern 
poral  pattern.  Differences  of  up  to  250  mm  watei 
equivalent  were  maintained  between  two  sites  or 
opposite  sides  of  the  same  ridge  (N  vs  S),  and  th< 
overall  range  over  the  season  varied  considerablj 
among  sites.  Mean  point  melt  rates  were  in  th< 
range  8-23  mm  water  equivalent/day  during  the  3 
29  April  period  and  18-31  mm  water  equivalent  pei 
day  during  the  29  April- 13  May  period.  The  result: 
of  this  study  highlight  several  features  of  th< 
Cairngorm  snowpack:  great  spatial  variability  ii 
accumulation,  high  densities  of  old  snow,  ven 
high  water  equivalents  that  do  not  reach  peal 
values  until  early  April,  and  sustained  high  mel 
rates  thereafter.  (Rochester-PTT) 
W86-04559 


2D.  Evaporation  and  Transpiration 


POTENTIAL  EVAPORATION  AND  FIELI 
WATER  CONSUMPTION  IN  THE  NORTT 
CHINA  PLAIN, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra 

phy. 

C.  Weixin. 

In:    Long-Distance    Water   Transfer:    A   Chines 

Case  Study  and  International  Experiences,  Tycoo 

ly  International  Publishing  Ltd.:  Dublin,  Ireland 

1983.  p  271-287,  7  fig,  3  tab,  5  ref. 

Descriptors:  Water  transfer,  'Water  supply,  *Di 
version,  'China,  Water  supply  development,  Evap 
oration,  Water  supply  development,  Irrigation. 

Potential  evaporation  and  field  water  consumptio; 
in  the  North  China  Plain  are  estimated  as  part  c 
the  overall  assessment  of  the  south-north  wate 
transfer  project  planned  for  eastern  China.  Th 
methods  for  estimating  the  potential  evaporatio 
are  provided.  The  estimates  of  these  values  shov 
that  at  the  present  state  of  agricultural  technologj 
natural  moisture  conditions  fail  to  satisfy  agricul 
tural  requirements.  These  findings  indicate  that  th 
area  north  of  the  Huang  He  should  be  the  ke 
water  importing  region.  (Halterman  -  PTT) 
W86-03937 


EVAPOTRANSPIRATION  AND  SOIL  WATEI 
RELATIONSHIPS  FOR  SPRING  WHEAT  AN1 
SOYBEAN, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  So 

Science. 

L.  J.  Brun,  L.  Prunty,  J.  K.  Larsen,  and  J.  W.  Enz 

Soil  Science  SOSCAK,  Vol.  139,  No.  6,  p  547-55; 

June  1985.  4  fig,  3  tab,  13  ref. 

Descriptors:  'Evapotranspiration,  'Soil-watei 
plant  relationships,  Wheat,  Soybeans,  Statistics 
models,  Soil  water,  Lysimeters,  Root  zone,  Plan 
water. 

Nonlinear  models  to  statistically  analyze  the  reli 
tionship  between  evapotranspiration  and  soil  wate 
content  at  variable  levels  of  potential  evapotrai 
spiration  were  studied.  Using  precision  weighin 
lysimeters,  daily  evapotranspiration  for  sprin 
wheat  (Triticum  aestivum  L.)  and  soybean  (GI5 
cine  max  (L.)  Merrrill)  was  obtained.  Soil  wate 
content  in  the  root  zone  was  measured  by  neutro 
attenuation.  For  purposes  of  analysis,  the  highe 
volumetric  water  content  within  the  root  zone  ws 
used  as  the  indicator  of  available  water  to  tl 
plant.  Similarly,  pan  evaporation  was  used  as  a 
index  of  potential  evapotranspiration.  Eight  mode 
were  tested,  using  pan  evaporation,  soil  water  coi 
tent,  or  both  to  predict  evapotranspiration.  The  F 
square  values  obtained  were  0.89  for  wheat  an 
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0.76  for  soybean.  The  two  simple  variables  do  a 
good  job  of  predicting  evapotranspiration  and  de- 
scribing the  relationship  of  soil  water  content  and 
potential  evapotranspiration  to  actual  plant  water 
use.  (Lantz-PTT) 
W86-04407 


WATER-LIMITED  EQUILIBRIUM  OF  SAVAN- 
NA VEGETATION  SYSTEMS, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
For  primary  bibliographic  entry  see  Field  21. 
W86-04545 


INFLUENCE  OF  LOCAL  LAND-SURFACE 
PROCESSES  ON  THE  INDIAN  MONSOON:  A 
NUMERICAL  STUDY, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Lab.  for  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-04624 


RELATIONSHIP  BETWEEN  TIBET-TROPI- 
CAL OCEAN  THERMAL  CONTRAST  AND  IN- 
TERANNUAL  VARIABHITY  OF  INDIAN 
MONSOON  RAINFALL, 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  2B. 

W86-04631 

IE.  Streamflow  and  Runoff 


MODEL  ANALYSIS  OF  GROUND  WATER  IN 
THE  SAN  LUIS  VALLEY,  COLORADO,  U.S.A., 

Geological  Survey,  Louisville,  KY. 

For  primary  bibliographic  entry  see  Field  2A. 

W86-03977 


METHODS  OF  HYDROLOGICAL  COMPUTA- 
TIONS FOR  WATER  PROJECTS. 

United  Nations  Educational,  Scientific  and  Cultur- 
al Organization,  Paris  (France).  International  Hy- 
drological  Programme. 

For  primary  bibliographic  entry  see  Field  7A. 
W86-O4O0O 


CONSn>ERATIONS  ABOUT  WATER  MINER- 
ALIZATION OF  SOME  MOZAMBICAN 
RIVERS, 

Direccao  Nactional  de  Aq 

J.  Suschka. 

Aqua  AQUAAA,  No.  1,  p  19-24,  1986.  13  fig,  1 

tab. 

Descriptors:  'Water  quality,  'Rivers,  'Mozam- 
bique, 'Mineralization,  Salinity,  Total  dissolved 
solids,  Water  level  fluctuations,  Saline  water  intru- 
sion, Limpopo  River. 

The  salinity  of  the  main  Mozambican  rivers  has 
been  examined.  Most  of  the  river  waters  turned  out 
to  have  a  salinity  below  200  mg  total  dissolved 
solids  (TDS/1),  while  a  few  water  courses  had  a 
salinity  below  50  mg  TDS/1.  Rivers  subjected  to 
great  fluctuations  in  flow  are  affected  in  the  dry 
season  by  back  flow  of  saline  sea  water,  sometimes 
to  an  extent  of  20  to  40  km.  Attention  is  drawn  to 
the  direct  effects  of  extensive  water  use  for  agricul- 
ture and  the  indirect  effects  through  water  storage, 
on  the  water  mineralization  increase.  In  particular 
cases  like  the  Limpopo  river  basin,  further  water 
development  construction,  can  affect  the  water 
quality  adversely  and  limit  the  water  use  for  agri- 
cultural purposes.  (Author's  abstract) 
W86-04151 


TOPOGRAPHIC  PARTITION  OF  WATER- 
SHEDS WITH  DIGITAL  ELEVATION 
MODELS, 

Hunter  Coll.,  New  York.  Dept.  of  Geology  and 

Geography. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-04157 


PERSISTENCE  IN  THE  SIZE  DISTRIBUTION 
OF  SURFICIAL  BED  MATERIAL  DURING  AN 
EXTREME  SNOWMELT  FLOOD, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04173 


STOCHASTIC  MODEL  OF  SEASONAL 
RUNOFF  FORECASTS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Systems 

Engineering. 

R.  Krzysztofowicz,  and  L.  M.  Watada. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  3,  p  296-302,  March  1986.  7  fig,  2  tab,  13  ref,  1 

append.  NSF  Grant  No.  CEE-8300928. 

Descriptors:  'Stochastic  models,  'Seasonal  runoff, 
•Runoff  forecasting,  Markov  Process,  Snowmelt, 
Snake  River,  Idaho,  Bayesian  models,  Model  stud- 
ies, Actual  runoff. 

Each  year  the  National  Weather  Service  and  the 
Soil  Conservation  Service  issue  a  monthly  se- 
quence of  five  (or  six)  categorical  forecasts  of  the 
seasonal  snowmelt  runoff  volume  to  describe  un- 
certainties in  these  forecasts  for  the  purposes  of 
optimal  decision  making,  a  stochastic  model  is 
formulated.  A  Bayesian  Markov  model  of  a  se- 
quence of  categorical  forecasts  of  the  seasonal 
snowmelt  runoff  volume  has  been  developed.  The 
model  provides  a  formal  description  of  forecast 
uncertainties  for  the  purposes  of  optimal  decision 
making.  The  most  likely  class  of  decision  problems 
to  benefit  from  this  model  are  Markov  decision 
processes,  which  can  fit  into  a  discrete-time,  finite, 
continuous-space,  nonstationary  Markov  process. 
Posterior  densities  of  the  actual  runoff  conditional 
upon  a  forecast,  and  transition  densities  of  forecasts 
are  obtained  from  a  Bayesian  information  proces- 
sor. Parametric  densities  are  derived  for  the  proc- 
ess with  a  normal  prior  density  of  the  runoff  and  a 
linear  model  of  the  forecast  error.  The  structure  of 
the  model  and  estimation  procedure  are  motivated 
by  analyses  of  forecast  records  from  five  stations  in 
the  Snake  River  basin,  from  the  period  1971-1983. 
The  advantages  of  supplementing  the  current  fore- 
casting scheme  with  a  Bayesian  analysis  are  dis- 
cussed. They  are:  (1)  The  format  of  the  current 
forecasts,  to  which  users  have  become  accustomed, 
is  preserved;  (2)  The  credible  interval  has  attached 
to  it  an  explicit  probability  which  can  be  set  at  any 
desired  level;  (3)  The  information  contained  in  the 
forecast  specifies  completely  the  posterior  density; 
and  (4)  The  posterior  density  provides  necessary 
information  for  optimal  decision  making  and  eco- 
nomic evaluation  of  forecasts.  (Lantz-PTT) 
W86-04192 


OPTIMAL      WATER      SUPPLY      PLANNING 
BASED  ON  SEASONAL  RUNOFF  FORECASTS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Systems 

Engineering. 

For  primary  bibliographic  entry  see  Field  6B. 

W86-04194 


LOW-COST  SYSTEM  TO  REMOTELY  MEAS- 
URE PDZZOMETRIC  HEAD, 

M.  E.  Schaefer,  and  H.  F.  Hemond. 

Ground  Water  Monitoring  Review,  Vol.  6,  No.  2, 

p  87-91,  Spring  1986.  3  fig,  1  ref. 

Descriptors:  'Piezometric  head,  'Remote  control, 
•Cost  analysis,  Piezometers,  Measuring  instru- 
ments, Computers,  Temperature  effect,  Data  trans- 
mission,  Salt  marshes,  Radios,   Data  acquisition. 

A  low-cost  rapid  response  system  to  remotely  col- 
lect piezometric  head  data  in  compressible  porous 
media  has  been  constructed.  The  system  is  based 
on  low-cost  temperature  compensated  pressure 
transducers,  standard  low-cost  CMOS  logic  de- 
vices, low-cost  commercially  available  two-way 
radios  and  a  portable  microcomputer.  The  basic 
system  operation  involves  encoding  a  pressure 
transducer  output,  which  is  then  transmitted  on 
command  via  two-way  FM  radios  to  a  base  station 
located  up  to  one-half  mile  away.  The  base  station 
includes  a  TRS-80  Model  100  microcomputer 
which  controls  the  network  of  remote  stations  and 
decodes  and  stores  the  information.  The  system  has 


been  field-tested  using  one  nest  of  four  piezo- 
meters. The  system  range  in  the  marsh  was  about 
1/2  mile  for  line-of-sight  transmission  and  1/4  mile 
when  trees  and  shrubs  interfered.  One  of  the  four 
piezometers  was  used  as  a  control  by  opening  both 
ports  of  the  transducer  to  the  atmosphere.  In  all 
field  tests,  there  is  a  slight  dip  in  the  data  for  the 
control  piezometer,  which  seems  to  result  from 
temperature  changes  over  the  period  of  the  test. 
This  data  collection  system  can  also  be  used  to 
monitor  any  set  of  environmental  instruments  that 
have  a  voltage  output  that  can  be  scaled  to  1  to  6 
volts.  This  allows  measurements  of  salinity,  wind 
speed  and  direction,  tide,  or  other  environmental 
parameters  to  be  made.  As  many  as  16  nest  of  four 
instruments  each  can  be  sampled  with  the  current 
setup.  It  is  also  possible  to  modify  the  system  for 
long-term  measurements  by  turning  the  non-essen- 
tial circuitry  off  and  on  as  needed.  Because  the 
Model  100  has  a  built-in  modem,  it  could  be  con- 
nected to  a  telephone  line  in  the  field  and  operated 
remotely.  Other  modifications  may  be  envisioned 
that  further  expand  the  realm  of  applicability  of 
this  system.  (Lantz-PTT) 
W86-04214 


DIAGNOSTIC  HYDROLOGY, 

Florida  Agricultural  and  Mechanical  Univ.,  Talla- 
hassee. Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W86-04277 


MIXING     OF    A     STRATIFTED     RIVER     BY 
BARGE  TOWS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

For  primary  bibliographic   entry  see   Field   5G. 

W86-04306 


SOLUTION  TO  THE  KINEMATIC  WAVE  AP- 
PROACH TO  OVERLAND  FLOW  ROUTING 
WITH  RAINFALL  EXCESS  GIVEN  BY  PHIL- 
D7'S  EQUATION, 

Washington  Univ.,  Seattle.  Coll.  of  Forest  Re- 
sources. 

T.  W.  Cundy,  and  S.  W.  Tento. 
Water  Resources  Research  WRERAO,  Vol.  21, 
No.  8,  p  1132-1140,  August  1985.  9  fig,  4  tab,  14 
ref,  1  append. 

Descriptors:  'Kinematic  wave  theory,  'Overland 
flow,  'Rainfall,  'Mathematical  models,  Flow  pat- 
tern, Mathematical  studies,  Algorithms,  Models, 
Mathematical  equations,  Rainfall-runoff  relation- 
ships, Infiltration. 

A  solution  to  the  kinematic  wave  equations  for 
overland  flow  routing  where  the  lateral  inflow 
term  is  determined  from  a  constant  rainfall  rate  and 
the  infiltration  model  of  Philip  is  presented.  The 
solution  uses  the  methdo  of  characteristics,  and 
while  it  is  not  completely  analystical,  it  reduces  to 
a  simple  numerical  procedure  requiring  only  a 
Newton  method  or  similar  algorithm.  The  analysis 
presented  deals  with  both  the  rising  and  falling 
stages.  Example  calculations,  water  surface  pro- 
files, and  hydrographs  are  illustrated.  The  method 
may  also  serve  as  a  test  for  finite  difference 
schemes  designed  to  solve  the  more  difficult  prob- 
lem of  unsteady,  nonuniform  lateral  inflow,  since 
at  least  parts  of  the  solution  are  known  analytical- 
ly. (Geiger-PTT) 
W86-04310 


MOMENTS  OF  CATCHMENT  STORM  AREA, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W86-04316 


ERRORS  AND  PARAMETER  ESTIMATION  IN 
PRECIPITATION-RUNOFF  MODELING.  1. 
THEORY, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2A. 

W86-04317 
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ERRORS  AND  PARAMETER  ESTIMATION  IN 
PRECIPITATION-RUNOFF  MODELING.  2. 
CASE  STUDY, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2A. 

W86-04318 


EVALUATION  OF  THORNTHWAITE'S 
WATER  BALANCE  TECHNIQUE  IN  PREDICT- 
ING STREAM  RUNOFF  IN  COSTA  RICA, 

Instituto   Tecnologico   de   Costa   Rica,    Cartago. 

Dept.  de  Ingenieria  Forestal. 

J.  C.  Calvo. 

Hydrological  Sciences  ~  Journal  —  des  Sciences 

Hydrologiques  HSJODN,  Vol.  31,  No.  1,  p  51-60, 

March  1986.  2  fig,  2  tab,  15  ref. 

Descriptors:  'Hydrologic  budget,  'Thornthwaite 
water  balance  method,  'Stream  discharge,  'Statis- 
tical analysis,  *Rio  Macho,  'Costa  Rica,  Confi- 
dence intervals.  Runoff. 

The  Thornthwaite  water  balance  technique  was 
used  to  predict  monthly  stream  runoff  from  the 
Rio  Macho  basin  in  Costa  Rica.  The  method  was 
tested  by  comparing  observed  and  predicted  runoff 
over  a  15  water-year  period.  The  study  shows  that 
this  method  provides  mean  annual  and  monthly 
estimates  in  close  agreement  with  measured  values. 
Generally  these  mean  estimated  values  fall  be- 
tween the  90%  confidence  intervals  for  the  meas- 
ured runoff.  These  results  indicate  that  the 
Thornthwaite  method  can  be  satisfactorily  applied 
to  estimate  mean  monthly  streamflow  in  the  up- 
lands of  Costa  Rica.  (Author's  Abstract) 
W86-04393 


PERIODIC  AUTOREGRESSIVE-MOVING  AV- 
ERAGE (PARMA)  MODELING  WITH  APPLI- 
CATIONS TO  WATER  RESOURCES, 

Geological  Survey,  Denver,  CO. 

A.  V.  Vecchia. 

Water  Resources  Bulletin  WARBAQ,  21,  No.  5,  p 

721-730,  October  1985.  2  fig,  4  tab,  16  ref. 

Descriptors:  'Streamflow  time  series,  'Model  stud- 
ies, 'Model  selection  criteria,  'Multivariate  analy- 
sis, 'Fourier  analysis,  Mathematical  models. 

Results  involving  correlation  properties  and  pa- 
rameter estimation  for  autoregressive-moving  aver- 
age models  with  periodic  parameters  are  presented. 
A  multivariate  representation  of  the  PARMA 
model  is  use  to  derive  parameter  space  restrictions 
and  difference  equations  for  the  periodic  autocor- 
relations. Close  approximation  to  the  likelihood 
function  for  Gaussian  PARMA  processes  results  in 
efficient  maximum-likelihood  estimation  proce- 
dures. Terms  in  the  Fourier  expansion  of  the  pa- 
rameters are  sequentially  included,  and  a  selection 
criterion  is  given  for  determining  the  optimal 
number  of  harmonics  to  be  included.  Application 
of  the  techniques  is  demonstrated  through  analysis 
of  a  monthly  streamflow  time  series.  The  PARMA 
model  provides  a  powerful  tool  for  modeling  hy- 
drologic  time  series  that  are  observed  at  time  reso- 
lutions smaller  than  one  year.  Maximum-likelihood 
estimation  of  PARMA  models  through  the  proce- 
dure set  forth  here  involves  little  more  computa- 
tional difficulty  than  estimation  with  standard 
PARMA  models.  (Rochester-PTT) 
W86-04529 


PARAMETRIC/NONPARAMETRIC  MIXTURE 
DENSITY  ESTIMATION  WITH  APPLICATION 
TO  FLOOD-FREQUENCY  ANALYSIS, 

Texas  Univ.  at  El  Paso.  Dept.  of  Mathematics. 
E.  Schuster,  and  S.  Yakowitz. 
Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
5,  p  797-804,  October  1985.  4  fig,  3  tab,  31  ref.  NSF 
CEE-8 1-10889,  DPP-82-19439. 

Descriptors:  'Mathematical  models,  'Statistical 
methods,  'Flood  peak,  'Flood  frequency,  Simula- 
tion analysis,  Hypothesis  testing. 

Nonparametric  density  estimation  methodology  is 
suggested  as  a  means  of  sidestepping  the  dilemma 
of  choosing  a  model  in  analysis  of  peak  annual 
flows  in  the  context  of  flood  frequency  analysis. 


Simultaneously,  the  authors  recognize  that  the 
standard  nonparametric  estimators  preclude  the 
use  of  prior  information  and  related  data  and, 
furthermore,  have  virtually  no  tail  at  all.  They 
offer  a  remedy  for  these  inadequacies  by  introduc- 
ing an  estimator  that  mixes  parametric  and  nonpar- 
ametric density  estimates.  The  procedure  allows 
incorporation  of  prior  information,  experience,  and 
regional  data  information,  but  provides  a  safeguard 
against  incorrect  model  choice.  Pointers  are  of- 
fered on  implementation  of  the  suggested  proce- 
dures and  the  results  of  a  simulation  study  are 
described.  Application  to  the  regionalization  prob- 
lem is  outlined  and  some  connections  with  hypoth- 
esis testing  are  discussed.  (Rochester-PTT) 
W86-04531 


KALMAN  FILTER  ESTIMATION  AND  PRE- 
DICTION OF  DAILY  STREAM  FLOWS:  I. 
REVIEW,  ALGORITHM,  AND  SIMULATION 
EXPERIMENTS, 

Halff  (Albert   H.)  Associates,   Inc.,   Dallas,   TX. 
M.  J.  Bergman,  and  J.  W.  Delleur. 
Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
5,  p  815-826,  October  1985.  4  fig,  4  tab,  31  ref. 

Descriptors:  'Streamflow  forecasting,  'Mathemat- 
ical models,  'Forecasting,  Simulation  analysis,  Hy- 
drologic  models,  Statistical  methods. 

State  space  techniques  and  Kalman  filtering  are 
applied  to  the  class  of  autoregressive  (AR)  models 
for  real-time  flow  forecasting.  State-space  formula- 
tion is  reviewed  and  an  adaptive  algorithm  is  dis- 
cussed that  estimates  model  parameters,  system 
noise  statistics,  and  measurement  noise  statistics 
simultaneously  with  the  state  variables  (stream 
flows).  To  estimate  the  parameters,  the  filter  oper- 
ates alternately  in  the  state  space  and  the  parame- 
ter space.  Estimation  of  the  noise  statistics  in- 
volved linearization  of  the  measurement  equation. 
The  procedures  made  explicit  use  of  the  optimality 
properties  of  the  Kalman  filter.  The  several  cases 
presented  showed  good  estimation  and  forecasting 
capabilities.  This  was  confirmed  by  analysis  of  an 
innovation  sequence,  which  indicated  near  optimal 
filter  behavior.  Model  parameter  estimates  were 
improved  compared  to  others  commonly  used  in 
hydrology,  such  as  least  squares  and  maximum 
likelihood  estimators.  This  was  due  to  noise  in  the 
observations,  (see  also  W86-04534)(Rochester- 
PTT) 
W86-04533 


KALMAN  FILTER  ESTIMATION  AND  PRE- 
DICTION OF  DAILY  STREAM  FLOWS:  H  AP- 
PLICATION TO  THE  POTOMAC  RIVER, 

Halff  (Albert  H.)  Associates,   Inc.,   Dallas,   TX. 
M.  J.  Bergman,  and  J.  W.  Delleur. 
Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
5,  p  827-832,  October  1985.  4  fig,  3  tab,  11  ref. 

Descriptors:  'Forecasting,  'Streamflow  forecast- 
ing, 'Mathematical  models,  Statistical  method, 
Simulation  analysis,  Potomac  River,  Hydrologic 
models. 

State  space  formulation  and  Kalman  Filtering  were 
applied  to  the  general  class  of  autoregressive 
models.  Methodologies  pertaining  to  the  estimation 
of  parameters  and  noise  statistics  were  applied  to 
the  daily  flows  of  the  Potomac  River.  The  results 
from  the  implementation  of  the  model  to  the  fore- 
casting of  daily  river  flows  up  to  four  days  ahead 
are  reported.  The  use  of  Kalman  filtering  tech- 
niques could  result  in  an  overall  reduction  of  mean 
square  forecast  error  compared  to  non-filtering 
techniques  (maximum  likelihood  method).  This 
trend  was  not  always  consistent  for  all  forecast 
periods  investigated,  however,  (see  also  W86- 
04533XRochester-PTT) 
W86-04534 


2F.  Groundwater 


SHALLOW  GROUNDWATER  RESOURCES  OF 
THE  HUANG-HUAI-HAI  PLAIN, 

Z.  Y  annua,  and  Z.  Xianglin. 

In:    Long-Distance   Water   Transfer:    A    Chinese 


Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  257-270,  3  fig,  2  tab. 

Descriptors:  'Diversion,  'Water  transfer,  'China, 
Agriculture,  Industrial  water,  Water  use,  Water 
supply.  Water  supply  development,  Basins. 

As  part  of  the  assessment  of  the  proposed  south- 
north  water  transfer  project  in  eastern  China,  the 
shallow  groundwater  resources  of  the  Huang- 
Huai-Hai  Plain  is  described,  and  the  hydrogeologi- 
cal  problems  along  one  of  the  proposed  routes  of 
the  project  is  discussed.  Although  the  shallow 
groundwater  resources  of  the  basin  are  not  exces- 
sive, a  tremendous  potential  remains.  It  is  suggest- 
ed that  this  could  satisfy  the  requirements  of  agri- 
culture and  industry  in  the  near  future.  (Halterman 
-PTT) 
W86-03936 


CONTRIBUTION  OF  ISOTOPE  TECHNIQUES 
IN  THE  DETERMINATION  OF  THE  RELA- 
TIONSHIP SURFACE  WATER/GROUNDWAT- 
ER  ES  BANGLADESH  (GANGES  AND  BRAH- 
MAPUTRA AREAS), 

International  Atomic  Energy  Agency,  Vienna 
(Austria). 

For  primary  bibliographic  entry  see  Field  2A. 
W86-03969 


GROUND-WATER  MODELS,  VOLUME  I: 
CONCEPTS,  PROBLEMS,  AND  METHODS  OF 
ANALYSIS  WITH  EXAMPLES  OF  THEIR  AP- 
PLICATION. 

United  Nations  Educational,  Scientific  and  Cultur- 
al Organization,  Paris  (France).  International  Hy- 
drological Programme. 
The  UNESCO  Press:  Paris,  France,  1982.  235  p. 

Descriptors:  'Groundwater,  'Hydrologic  models, 
•Model  studies,  Aquifers,  Mathematical  models, 
Alluvial   fans,   Karst,   Artesian  basins,   Recharge. 

The  use  of  models  for  studying  groundwater  is 
explored.  General  information  includes  human  ac- 
tivities which  influence  groundwater,  the  mathe- 
matical framework  of  models,  types  of  groundwat- 
er models,  methods  of  solution  (analytical,  stochas- 
tic, discretized,  analog),  management  models,  and 
adaptability  of  models  for  developing  countries. 
Twenty-one  case  histories  of  model  applications 
are  presented.  These  are  grouped  into  several  cate- 
gories: alluvial  valleys,  mountain  valleys,  alluvial 
fans,  large  phreatic  aquifer  fans,  fractured  rock, 
karst,  and  small  artesian  basins.  (Cassar  -  PTT) 
W86-03974 


APPLICABHJTY  OF  MODELS  TO  ALLUVIAL 
VALLEYS:  ARKANSAS  RIVER  VALLEY,  COL- 
ORADO,  U.S.A., 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2A. 

W86-03975 


MODEL  OF  THE  AQUIFERS  IN  THE  LLO- 
BREGAT  DELTA  (CATALONIA,  SPAIN), 

Curso  International  de  Hidrolgia  Subterranea,  Bar- 
celona (Spain). 
E.  Custodio. 

IN:  Groundwater-water  Models,  Volume  I:  Con- 
cepts, Problems,  and  Methods  of  Analysis  with 
Examples  of  their  Application,  The  UNESCO 
Press:  Paris,  France,  1982.  p  39-51,  5  fig,  11  ref. 

Descriptors:  'Groundwater,  'Hydrologic  models, 
•Model  studies,  'Rivers,  Llobregat  River,  Spain, 
Aquifers,  Coastal  aquifers,  Saline  water  intrusion, 
Groundwater  depletion,  Water  supply. 

A  model  was  developed  to  study  the  aquifers  of 
the  Llobregat  Delta  near  Barcelona,  Spain.  The 
two-layer  system  has  a  semipermeable  layer  which 
isolates  the  two  aquifers  in  the  central  coastal  area 
of  the  delta.  There  is  only  a  single  aquifer  in  the 
sides  and  lower  end  of  the  valley.  The  system  is 
surrounded  by  impermeable  material,  which  limits 
the  flow  of  water  from  the  alluvial  deposits  up- 
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stream.  Both  aquifers  contact  the  seabed  in  places. 
The  water  supply  in  this  region  of  high  population 
and  extensive  groundwater  withdrawal  is  believed 
to  be  near  its  limit.  Modeling  results  indicated  that 
with  the  present  withdrawal  situation,  a  period  of 
three  consecutive  dry  years  would  make  it  impossi- 
ble to  maintain  withdrawals  for  more  than  two 
years.  However,  at  the  end  of  a  sequence  of  three 
consecutive  dry  years  followed  by  two  wet  years, 
the  groundwater  levels  would  recover.  Human 
interventions  such  as  channeling  and  increased  reg- 
ulation of  upriver  dams  would  produce  the  same 
result.  The  aquifer  system  could  not  support  an 
increase  in  pumping  rate  of  15  cu  hm/yr.  (Cassar  - 
PTT) 
W86-03976 


AQUIFER  OF  ULLUM-ZONDA  VALLEY  (AR- 
GENTINA), 

United  Nations,  New  York. 

A.  A.  Navarro,  and  J.  A.  Pazos. 

IN:  Ground-water  Models,  Volume  I:  Concepts, 

Problems,  and  Methods  of  Analysis  with  Examples 

of  their  Application,  The  UNESCO  Press:  Paris, 

France,  1982.  p  67-72,  2  fig,  2  ref. 

Descriptors:  'Hydrologic  models,  *Groundwater, 
•Model  studies,  Aquifers,  Recharge,  Reservoirs, 
Ullum  Valley,  San  Juan  Valley,  Argentina, 
Groundwater  recharge,  Dams,  Reservoirs. 

Three  digital  models  were  used  to  simulate  the 
groundwater  regime  of  the  uninhabited  Ullum- 
Zonda  Valley,  Argentina.  This  region  is  upstream 
from  the  agricultural  San  Juan  Valley,  which  re- 
quires additional  irrigation  water.  A  dam  is 
planned  to  transfer  water  from  the  Ullum  Valley  to 
San  Juan  Valley.  Results  indicated  that  the  reser- 
voir, inundating  13  sq  km  of  land,  was  necessary  if 
water  is  pumped  continuously  from  the  Ullum  well 
field.  This  would  create  additional  recharge  in  the 
complex  hydraulic  system,  river-reservoir-aquifer- 
wells.  (Cassar  -  PTT) 
W86-03978 


SAN  JOSE  DEL  CABO,  BAJA  CALIFORNIA, 
NARROW  VALLEY  AQUIFER, 

Universidad     Nacional     Autonoma    de    Mexico, 

Mexico  City. 

C.  V.  Cruickshank. 

IN:  Ground-water  Models,  Volume  I:  Concepts, 

Problems,  and  Methods  of  Analysis  with  Examples 

of  their  Application,  The  UNESCO  Press:  Paris, 

France,  1982.  p  73-78,  3  fig,  3  ref. 

Descriptors:  'Groundwater  *Model  studies, 
Aquifers,  Coastal  aquifers,  Saline  water  intrusion, 
San  Jose  del  Cabo,  Mexico. 

Aquifer  behavior  was  modeled  in  the  semiarid  San 
Jose  del  Cabo  Valley,  Baha  California,  to  study 
pumping  rates  and  well  locations.  Salt  water  intru- 
sion was  prevented  with  an  alternative  which  ex- 
tracted up  to  20  million  cu  m/yr  with  wells  located 
in  the  downstream  end  of  the  valley,  but  not  too 
close  to  the  sea  (the  closest  well  was  4  km  from  the 
coast).  Larger  extractions  could  have  been  ob- 
tained by  locating  the  wells  further  upstream;  how- 
ever, pumping  levels  would  then  have  been  too 
low  and  the  water  volume  exploited  far  in  excess 
of  the  estimated  recharge.  (Cassar  -  PTT) 
W86-03979 


ASSESSMENT  OF  EXPLOITABLE  GROUND- 
WATER RESOURCES  OF  THE  SOKH  DEBRIS 
CONES, 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 

drogeologii    i    Inzhenerdoi    Geologii,     Moscow 

(USSR). 

I.  V.  Garmanov. 

IN:  Ground-water  Models,  Volume  I:  Concepts, 

Problems,  and  Methods  of  Analysis  with  Examples 

of  their  Application,  The  UNESCO  Press:  Paris, 

France,  1982.  p  79-83,  1  fig,  3  ref. 

Descriptors:  *Hydrologic  models,  'Groundwater, 
•Model  studies,  'Alluvial  fans,  'Debris  cone, 
Aquifers,  Infiltration,  Recharge,  Sokh  debris  cone, 
USSR. 


Debris  cones  (alluvial  fans)  are  found  where  moun- 
tain streams  emerge  upon  a  plain  or  intermountain 
area.  The  Sokh  debris  cone  in  the  Soviet  Union 
was  studied  by  a  mathematical  model  to  provide 
information  on  groundwater  exploitation.  Located 
in  an  old  irrigated  agricultural  area,  the  cone  con- 
sists of  several  zones:  (1)  a  zone  of  surface  runoff 
infiltration  and  groundwater  transit,  (2)  a  zone  in 
which  permeable  deposits  wedge  out,  (3)  a  zone  of 
poor  unconfined  groundwater,  (4)  a  zone  of  shal- 
low unconfined  groundwater.  The  main  source  of 
recharge  is  infiltration.  Several  aquifers,  some  arte- 
sian, are  present  in  the  lower  part  of  the  cone. 
Patterns  of  groundwater  movement  and  recharge 
are  complex,  with  confined  and  unconfined  condi- 
tions. The  hydrogeological  conditions  vary  not 
only  down  the  slope  but  also  laterally  across  the 
slope.  Model  results  showed  that  the  seasonal  and 
perennial  groundwater  regime  in  the  confined 
aquifers  is  determined  by  the  surface  water  dis- 
charge. Calculations  of  data  from  the  Sokh  debris 
cone  established  that  the  average  discharge  of  the 
groundwater  flow  formed  in  the  zone  of  the  sur- 
face runoff  infiltration  for  the  period  1955-1956 
averaged  27  cu  m/sec,  of  which  18  cu  m/sec 
returned  to  the  surface  in  the  zone  of  pinch  out. 
Later,  in  the  1960's,  after  many  irrigation  canals 
were  concrete-lined  in  the  zone  of  surface  infiltra- 
tion, the  average  annual  discharge  of  the  ground- 
water flow  was  reduced  by  4  cu  m/sec  and  the 
groundwater  discharge  in  the  zone  of  pinch  out  by 
7  cu  m/sec.  (Cassar  -  PTT) 
W86-03980 


APPLICABILITY  OF  MODELS  TO  A  LARGE 
AQUIFER:  THE  OGALLALA  FORMATION  OF 
COLORADO, 

Geological  Survey,  Denver,  CO. 

R.  R.  Luckey. 

IN:  Ground-water  Models,  Volume  I:  Concepts, 

Problems,  and  Methods  of  Analysis  with  Examples 

of  their  Application,  The  UNESCO  Press:  Paris, 

France,  1982.  p  85-91,  2  fig,  10  ref. 

Descriptors:  'Groundwater  mining,  'Model  stud- 
ies, 'Hydrologic  models,  Ogallala  Aquifer,  Colora- 
do. 

Modeling  of  the  Ogallala  formation  in  Colorado 
predicted  water  level  declines  to  the  year  2000 
under  several  pumping  regimes.  Projected  water 
level  declines  ranged  from  nearly  zero  in  areas  of 
little  or  no  development  to  nearly  40  m  in  areas  of 
maximum  projected  development.  Maps  were 
drawn  to  indicate  those  areas  in  which  irrigation 
would  soon  no  longer  be  practical.  These  coincid- 
ed with  the  areas  which  were  heavily  developed 
prior  to  regulation  of  the  groundwater  system. 
Large  areas  will  have  less  than  30  m  of  saturated 
thickness  remaining  by  the  year  2000.  This  is  the 
minimum  amount  required  for  irrigation  develop- 
ment. (Cassar  -  PTT) 
W86-03981 


PREDICATION  OF  CHANGES  IN  NATURAL 

GROUND-WATER  RESOURCES  OF  A  LARGE 

REGION  (KAZAKH  SSR), 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 

drogeologii    i     Inzhenerdoi    Geologii,     Moscow 

(USSR). 

A.  A.  Konoplyantsev,  and  S.  M.  Semenov. 

IN:  Ground-water  Models,  Volume  I:  Concepts, 

Problems,  and  Methods  of  Analysis  with  Examples 

of  their  Application,  The  UNESCO  Press:  Paris, 

France,  1982.  p  93-96,  1  fig,  2  ref. 

Descriptors:  'Groundwater,  'Hydrologic  models, 
'Model  studies,  Recharge,  Groundwater  recharge, 
Kazakh,  SSR,  USSR. 

A  model  was  applied  to  the  groundwater  resources 
of  the  steppe-desert  of  the  Kazakh  SSR,  where 
cities,  industry,  irrigated  agriculture,  and  stock 
breeding  are  the  principal  water  users.  A  map 
shows  predicted  changes  in  natural  unconfined 
groundwater  resources  over  the  2.8  million  sq  km 
area.  (Cassar  -  PTT) 
W86-03982 


RADIOACTTVE  AND  CHEMICAL  WASTE  MI- 
GRATION IN  THE  SNAKE  RTVER  PLAIN  AQ- 


UIFER,   IDAHO    NATIONAL   ENGINEERING 
LABORATORY, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03983 


CHANGES  IN  GROUND- WATER  RESOURCES 
AS  A  RESULTS  OF  MINE  DRAINAGE  IN  THE 
SEVEROURALSK  BAUXITE  AREA, 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 

drogeologii    i    Inzhenerdoi    Geologii,     Moscow 

(USSR). 

Z.  P.  Lebedyanskaya. 

IN:  Ground-water  Models,  Volume  I:  Concepts, 

Problems,  and  Methods  of  Analysis  with  Examples 

of  their  Application,  The  UNESCO  Press:  Paris, 

France,  1982.  p  123-130,  5  fig,  5  ref. 

Descriptors:  'Groundwater  movement,  'Mine 
drainage,  'Model  studies,  'Hydrologic  models,  Se- 
verouralsk  mine,  Drainage,  Geohydrology,  Karst, 
Aquifers,  USSR. 

Integrated  application  of  a  stochastic  model  of  a 
karstic  basin  and  a  network  analog  model  permit- 
ted the  solution  of  a  number  of  practical  problems 
associated  with  bauxite  mining  in  the  Severouralsk 
area  (USSR),  namely:  (1)  to  evaluate  a  change  in 
the  groundwater  regime  due  to  mine  drainage  and 
to  predict  changes  in  the  water  resources  in  the 
region  caused  by  future  mining;  (2)  to  predict  the 
changes  in  the  groundwater  balance  at  different 
stages  of  mining;  (3)  to  evaluate  possible  general 
mean  inflow  into  the  system  of  mine  works  at 
design  depths  to  1000  m;  (4)  to  show  the  expedien- 
cy of  diverting  a  river  in  a  karst  area,  thereby  to 
evaluate  the  hydrogeological  efficiency  of  this 
measure  and  to  identify  the  river  bed  sections  to  be 
isolated;  and  (5)  to  recommend  a  rational  scheme 
for  draining  deep  aquifers  providing  outflow 
through  drainage  systems,  galleries,  and  pumping 
wells.  (Author's  abstract) 
W86-03984 


ASSESSMENT  OF  EXPLOITABLE  GROUND- 
WATER RESOURCES  ON  THE  BASIS  OF 
MEASUREMENTS  OF  SPRING  FLOW, 

Vsesoyuznyi   Nauchno-Issledovatel'skii    Inst.    Gi- 

drogeologii    i     Inzhenerdoi     Geologii,     Moscow 

(USSR). 

M.  A.  Khordikainen. 

IN:  Ground- water  Models,  Volume  I:  Concepts, 

Problems,  and  Methods  of  Analysis  with  Examples 

of  their  Application,  The  UNESCO  Press:  Paris, 

France,  1982.  p  131-136,  3  fig,  1  ref. 

Descriptors:  'Groundwater,  'Springs,  'Karst, 
Crimea,  Filtration  springs,  Perennial  springs,  Filia- 
tion springs,  Karst  hydrologu,  USSR. 

The  springs  of  the  southern  coast  of  Crimea  serve 
as  a  water  supply  for  the  population.  Discharge 
measurements  involved  85  springs.  The  area  is 
composed  of  Jurassic  karstic  limestones.  One  series 
measured  discharges  10  times  a  month  for  3  to  24 
years.  The  other  statistics  were  obtained  once 
during  the  low  water  period,  both  for  high  and 
low  water  years.  Mathematical  analysis  revealed 
the  reliable  resources  from  filtration-type  springs, 
mixed-type  springs,  and  floation-type  springs.  Fil- 
tration-type springs  have  very  small  variations  in 
the  amplitude  of  discharge.  They  are  perennial. 
Floation-type  springs  have  a  much  greater  variabil- 
ity in  discharge.  They  react  quickly  to  precipita- 
tion, usually  1-3  days,  sometimes  5-10  days.  Mixed- 
type  springs  have  discharges  more  like  filtration 
springs  but  with  greater  amplitude.  Both  filtration- 
and  mixed-type  springs  have  a  peak  discharge  in 
February-March,  then  a  smooth  decrease  in  dis- 
charge takes  place.  In  karstic  regions  the  exploit- 
able groundwater  resources  are  much  less  than  the 
mean  perennial  discharges.  For  the  filtration-type 
springs  this  difference  is  not  more  than  2-10  fold; 
for  mixed-type  springs,  4-20  fold;  and  for  floation- 
type  springs,  40-50  fold.  (Cassar  -  PTT) 
W86-03985 


MODELING     OF     THE     SUBSIDENCE     OF 
VENICE, 
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Centro  di  Ricerca  IBM  di  Venezia  (Italy). 

For   primary   bibliographic   entry   see   Field   6G. 

W86-03987 


SIMULATED   OIL-SHALE  MINE   DEWATER- 

ING  USING  A  CONFINED  MULTIAQUIFER 

MODEL,     PICEANCE     BASIN,     COLORADO, 

U.S.A., 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  4C. 

W86-03988 


MODELING  OF  GROUND-WATER  HYDROL- 
OGY IN  THE  HOUSTON  DISTRICT,  TEXAS, 

Kansas  State  Geological  Survey,  Lawrence. 

D.  G.  Jorgensen. 

IN:  Ground-water  Models,  Volume  I:  Concepts, 

Problems,  and  Methods  of  Analysis  with  Examples 

of  their  Application,  The  UNESCO  Press:  Paris, 

France,  1982.  p  167-176,  4  fig,  1  tab,  10  ref. 

Descriptors:  'Groundwater,  'Environmental  ef- 
fects, 'Subsidence,  'Hydrologic  models,  'Model 
studies.  Soil  compaction,  Compaction,  Houston, 
Texas,  Aquifers. 

Groundwater  withdrawal  and  its  effect  on  hydrol- 
ogy in  the  Houston,  Texas,  area  were  modeled, 
using  two  analog  models  and  a  digital  model. 
Problems  encountered  in  this  region  are  water 
level  decline,  land  subsidence,  and  salt  water  intru- 
sion. Three  aquifers  are  present:  Chicot  (upper), 
Evangeline  (underlying  Chicot  and  the  most  im- 
portant water  source),  and  the  Burkeville  confining 
layer.  The  second,  more  refined  analog  model  sim- 
ulated water  level  declines  and  quantity  of  water 
resulting  from  clay  compaction  with  a  high  degree 
of  accuracy.  It  also  simulated,  to  a  reasonable 
degree,  the  total  amount  of  water  derived  from 
clay  compaction.  The  digital  model  correctly  sim- 
ulated head  in  both  aquifers,  the  quantity  of  water 
resulting  from  clay  compaction,  and  the  correct 
spatial  distribution  of  the  compaction  (subsidence). 
Figures  illustrate  the  groundwater  withdrawals 
from  1890  to  1976  and  predicted  withdrawals  to 
1981,  decline  in  the  altitude  of  the  potentiometnc 
surface  in  the  Evangeline  aquifer  (up  to  120  cm), 
and  land  subsidence  (up  to  210  cm).  A  table  lists 
the  volume  of  water  derived  from  clay  compaction 
and  the  total  groundwater  pumped  during  several 
periods  between  1980  and  1964.  The  compaction 
ratios  (compaction  divided  by  water  pumped)  are 
0.17  to  0.22.  (Cassar  -  PTT) 
W86-03989 


ANALOGUE  MODEL  OF  THE  CHAD  BASIN, 

Kwara  State  Water  Corp.,  Ilorin  (Nigeria). 

J.  U.  Uzoma. 

IN:  Ground-water  Models,  Volume  I:  Concepts, 

Problems,  and  Methods  of  Analysis  with  Examples 

of  their  Application,  The  UNESCO  Press:  Paris, 

France,  1982.  p  183-192,  2  fig,  1  tab,  3  ref. 

Descriptors:  'Groundwater,  'Model  studies,  *Sur- 
face-groundwater  relationships,  Chad,  Africa,  Ar- 
tesian basins,  Hydrographs,  Confined  aquifers, 
Analog  models.  Aquifers. 

An  electric  analog  model  of  the  Chad  Basin  aquifer 
(chiefly  Pleistocene  deposits)  was  constructed  in 
1968  to  help  in  the  operation  and  management  of 
the  groundwater  resources  of  the  basin.  Confined 
groundwater  exists  in  the  sand  bodies  within  the 
quaternary  argillaceous  sequence.  Flowing  artesian 
wells  are  common  here.  Drilling  of  boreholes  and 
other  field  exploration  tests  identify  three  aquifer 
zones:  the  upper  or  shallow,  largely  unconfined 
aquifer;  the  middle  zone,  which  has  the  most  im- 
portant yield;  and  the  lower  zone,  which  has  a 
lesser  yield  than  the  middle  zone.  No  hydraulic 
intercommunication  exists  between  the  confined 
aquifer  and  Lake  Chad.  However,  the  shallow 
aquifer  receives  seasonal  recharge  from  surface 
waters.  The  analog  model  of  the  Chad  Basin  arte- 
sian aquifer  has  been  described  as  hypothetical  and 
best  suited  for  demonstration.  Problems  with  the 
model  are  lack  of  sufficient  data.  The  model  could 
have  greater  use  if  the  enormous  amount  of  data 
that  have  accrued  is  incorporated.  (Cassar  -  PTT) 
W86-03991 


MODEL  OF  THE  TERMINAL  COMPLEX  OF 
THE  OUED  R'HIR  (ALGERIA), 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 
Fontainebleau     (France).     Centre     d'Infonnation 
Geologique. 
A.  Levassor. 

IN:  Ground-water  Models,  Volume  I:  Concepts, 
Problems,  and  Methods  of  Analysis  with  Examples 
of  their  Application,  The  UNESCO  Press:  Paris, 
France,  1982.  p  193-204,  4  fig,  3  tab,  4  ref. 

Descriptors:  'Groundwater  'Model  studies,  'Hy- 
drologic models,  'Irrigation  requirements,  Oued 
R'hir  Valley,  Algeria,  Date  palms. 

Model  studies  of  the  Oued  R'hir  region  of  Algeria 
were  conducted  to  assess  the  groundwater  re- 
serves, considering  that  slow  depletion  in  this  date- 
growing  region  appears  inevitable.  A  four-year 
plan  to  plant  and  irrigate  10,000  additional  hectares 
of  palm  groves  and  to  improve  irrigation  practices 
cannot  be  achieved  with  the  water  resources  in  this 
region  alone.  For  the  year  2000  the  projected 
maximum  withdrawals  are  less  than  half  of  the 
projected  requirements.  Since  dates  require  a  large 
amount  of  water  (4000  to  6000  cu  m)  to  produce  1 
ton  of  dates,  it  is  suggested  that  development  de- 
emphasize  agriculture.  (Cassar  -  PTT) 
W86-03992 


GROUND-WATER  BALANCE  IN  THE  AQUI- 
TAINE  BASIN, 

Ecole  Nationale  des  Ingenieurs  de  Tunis  (Tunisia). 
M.  Besbes,  G.  de  Marsily,  and  M.  Plaud. 
IN:  Ground-water  Models,  Volume  I:  Concepts, 
Problems,  and  Methods  of  Analysis  with  Examples 
of  their  Application,  The  UNESCO  Press:  Paris, 
France,  1982.  p  205-217,  4  fig,  8  tab,  8  ref. 

Descriptors:  'Groundwater,  'Model  studies,  'Hy- 
drologic models,  Aquitaine  basin,  France. 

Aquitaine,  the  largest  sedimentary  basin  in  France 
and  the  most  abundant  source  of  groundwater,  has 
been  exploited  for  more  than  a  century.  This 
report  summarizes  the  past  ten  years'  efforts  to 
forecast  groundwater  flow  patterns  using  digital 
models.  Modeling  has  added  considerably  to  the 
knowledge  of  basin  hydrology.  One  figure  illus- 
trates the  computed  head  for  1965  in  the  Eocene 
level  (layer  4).  Another  figure  diagrams  the  steady- 
state  gains  and  losses  corresponding  to  groundwat- 
er layers  in  1965.  (Cassar  -  PTT) 
W86-03993 


ASSESSMENT  OF  EXPLOITABLE  RE- 
SOURCES OF  FRESH  WATER  LENSES  IN 
ARID  REGIONS, 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 

drogeologn     i     Inzhenerdoi    Geologii,     Moscow 

(USSR). 

V.  A.  Babushkin. 

IN:  Ground-water  Models,  Volume  I:  Concepts, 

Problems,  and  Methods  of  Analysis  with  Examples 

of  their  Application,  The  UNESCO  Press:  Paris, 

France,  1982.  p  229-234,  3  fig,  6  ref. 

Descriptors:  'Groundwater,  'Hydrologic  models, 
•Model  studies,  'Lenses,  Yashkanian  Lens,  Tur- 
menian,  USSR,  Wells,  Injection  wells,  Aquifers. 

An  electric  analog  model  was  used  to  study  the 
groundwater  resource  of  the  fresh  water  lenses  in 
arid  regions  of  the  USSR,  specifically  the  Yaskhan- 
ian  lens  in  Turkmenia.  Paired  wells,  used  to  pre- 
vent salt  water  intrusion,  have  been  operated  in  the 
Yaskhanian  water  system  for  15  years  at  a  rate 
computed  to  be  about  20%  of  the  total  exploitable 
resources.  During  operation  the  fresh-salt  water 
interface  was  practically  stable.  Around  the  dis- 
charging wells  a  cone  of  depression  with  a  draw- 
down of  3-4  m  was  formed.  The  size  of  the  cone 
did  not  exceed  4-5  km.  Model  results  confirmed 
these  data.  (Cassar  -  PTT) 
W86-03995 


SECOND  INTERNATIONAL  CONFERENCE 
ON  GROUND  WATER  QUALITY  RESEARCH: 
PROCEEDINGS. 

Oklahoma  State  Univ.,  Stillwater.  Univ.  Center  for 


Water  Research. 

National  Center  for  Ground  Water  Researcl 
Houston,  Texas.  (1985).  Edited  by  Norman  IS 
Durham  and  Ann  E.  Redelfs.  222  p. 

Descriptors:  'Groundwater  quality,  'Groundwat 
er  contamination,  'Path  of  contamination,  'Wata 
quality  control,  'Groundwater  protection,  Watt 
quality,  Water  chemistry,  Fate  of  pollutants. 

This  conference  addresses  many  groundwatc 
quality  issues  which  have  become  of  public  cor 
cern,  with  the  recent  increase  in  public  awarenet 
of  the  potential  problems  of  groundwater  pollu 
ants  and  contaminants.  The  conference  emphasize 
physical,  chemical  and  biological  processes  tht 
control  the  movement  and  fate  of  contaminants  i 
the  subsurface.  New  and  improved  processes  an 
methodologies  were  discussed  and  coordinate 
with  biotic  and  abiotic  molecular  transformatio 
processes.  Transport  processes  and  sorption  proot 
dures  exhibited  new  concepts  and  philosophic: 
Information  presented  should  be  an  aid  to  watt 
quality  research  programs,  where  the  technique 
and  methodologies  discussed  may  be  put  to  prac 
tice.  (Lantz  -  PTT) 
W86-04042 


MICROBIOLOGICAL  PARAMETERS  COf> 
TROLLING  PLUGGING  OF  WELLS  AN! 
GROUNDWATER  SYSTEMS, 

Regina  Water  Research  Inst.  (Saskatchewan). 
D.  R.  Cullimore. 

IN:  Second  International  Conference  on  Groun 
Water  Quality  Research:  Proceedings,  Natiom 
Center  for  Ground  Water  Research,  Houstoi 
Texas.  (1985).  p  12-14,  16  ref. 

Descriptors:  'Water  well  plugging,  'Cloggini 
'Obstruction  to  flow,  'Groundwater  movemen 
•Wells,  Bio  film,  Groundwater  barriers,  Gallioi 
ella,  Bacteria,  Heterotrophic  bacteria,  Biochemici 
tests. 

The  plugging  of  well  screens  and  the  neighborin 
interstitial  zones  of  the  aquifer  can  be  microbiok 
gical  in  origin.  In  Saskatchewan,  most  microbi; 
plugging  is  a  direct  result  of  biofilm  generatioi 
Microbiological  examination  of  the  wells  reveale 
a  diverse  group  of  bacteria  involved.  These  ha\ 
been  differentiated  into  three  groups:  (1)  Gallioi 
ella,  (2)  other  bacteria  able  to  deposit  iron  c 
manganese  oxides  or  hydroxides  in  or  around  th 
cell,  and  (3)  heterotrophic  bacteria  able  to  grow  i 
a  biofilm.  The  major  factors  which  are  involved  i 
developing  a  predictive  formula  for  the  risk  < 
plugging  are  organic  carbon,  total  iron,  total  mai 
ganese,  total  Kjeldahl  nitrogen,  pH,  temperatui 
and  bacterial  loading.  A  Plugging  Risk  Facte 
(P.R.F.)  is  under  development.  (Author's  abstrac 
W86-04045 


ISOLATION  AND  GROWTH  OF  TMATURALL 
OCCURRING'  BACTERIA  FROM  GROUN 
WATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  an 

Immunology. 

L.  D.  Stetzenbach,  N.  A.  Sinclair,  and  L.  M. 

Kelley. 

IN:  Second  International  Conference  on  Groun 

Water   Quality   Research:   Proceedings,   Nation: 

Center   for   Ground    Water    Research,    Houstoi 

Texas.  (1985).  p  28-29,  2  fig,  1  tab,  13  ref. 

Descriptors:  'Groundwater,  'Bacteria,  *Microbi< 
logical  studies,  Aquifers,  Acinetobacter,  Flavobai 
terium. 

Ground  water  is  an  increasingly  significant  sourc 
of  potable  water  and  is  one  of  the  least  studie 
ecosystems.  Assessment  of  man's  impact  on  th 
resource  requires  knowledge  of  the  'naturally  oi 
curring'  microbial  populations.  Since  ground  wab 
from  deep  protected  aquifers  is  generally  assume 
to  be  oligotrophy,  a  low  nutrient  medium  (R2/ 
was  selected  for  the  primary  isolation  and  em 
meration  of  bacteria  from  well  water.  Of  the  5( 
isolates  recovered,  >80%  were  Gram  negativ 
non-motile,  rod  shaped  bacteria.  These  organisn 
were  identified  according  to  the  three  tube  methc 
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of  Lassen.  Acinetobacter  spp.  predominated  and 
comprised  59%  of  the  total  isolates.  Moraxella 
spp.,  Flavobacterium  supp.,  and  an  unidentified, 
oxidase  negative,  pigmented  bacterium  (PO)  were 
also  present.  Direct  counts  using  epifluorescent 
microscopy  revealed  that  representative  isolates 
grew  significantly  (4  orders  of  magnitude)  in  fil- 
tered well  water.  Enrichment  of  well  water  with 
low  concentrations  (100  microgm  carbon/liter  or 
1000  microgm  carbon/liter)  of  glucose,  acetate, 
succinate  or  pyruvate  enhanced  the  growth  of  the 
PO  and  Acinetobacter  isolates.  (Author's  abstract) 
W86-04049 


GROUNDWATER       CONTAMINATION       AT 
CONROE  WASTE  DISPOSAL  SITE, 

Rice  Univ.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04054 


DIREVERSD3LE  SORPTION  OF  TRACE 
LEVEL  ORGANICS  BY  GROUND  WATER 
HUMIC  SUBSTANCES:  A  NEW  MECHANISM 
OF  TRANSPORT, 

Rice  Univ.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04055 


ORGANIC  SOLUTE  TRANSPORT  IN 
GROUNDWATER  DISCHARGE  ENVIRON- 
MENTS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04056 


CHEMICAL  TRANSFORMATIONS  IN 

GROUNDWATER, 

SRI  International,  Menlo  Park,  CA.  Physical  Or- 
ganic Chemistry  Dept. 

For  primary  bibliographic  entry  see  Field  2B. 
W86-O4057 


GEOCHEMICAL  INVESTIGATIONS  INTO 
GROUNDWATER  POTENTIAL  CONTAMI- 
NANTS RESULTING  FROM  UNDERGROUND 
COAL  GASD7ICATION  (UCG), 
Ground  Water  Sampling,  Inc.,  Englewood,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04058 


DISTRIBUTION  OF  SELECTED  TRACE  OR- 
GANICS IN  THE  LEACHATE  PLUME  OF  A 
MUNICIPAL  LANDFTLL, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04059 


FACTORS  INFLUENCING  THE  SURVIVAL  OF 
VntUSES  IN  GROUND  WATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04060 


REMOVAL  OF  HtON  AND  MANGANESE 
FROM  GROUND  WATER  WITH  THE  VYRE- 
DOX  METHOD, 

Ground  Water  Associates,  Inc.,  Arlington,  MA. 
For  primary  bibliographic  entry  see  Field  5G. 
W86-04061 


SALINE  CONTAMINANTS  IN  THE  GROUND- 
WATERS OF  EASTERN  SAUDI  ARABIA, 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04062 


MODELING  GROUND  WATER  TRANSPORT 
AT  CONROE  CREOSOTE  WASTE  SITE, 

National    Center    for    Ground    Water    Research, 

Norman,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 


W86-04063 


GEOHYDROLOGY  SURROUNDING  A  PO- 
TENTIAL HIGH  LEVEL  NUCLEAR  WASTE 
REPOSITORY  IN  THE  PALO  DURO  BASIN, 
TX, 

Battelle  Project  Management  Div.,  Columbus,  OH. 

Office  of  Nuclear  Waste  Isolation. 

M.  A.  Deyling,  P.  G.  Smith,  and  L.  Picking. 

In:  Second  International  Conference  on  Ground 

Water   Quality   Research:   Proceedings,   National 

Center  for  Ground  Water  Research,  Houston,  TX. 

(1985).  p  91-94,  6  fig,  1  tab,  6  ref. 

Descriptors:  'Groundwater  pollution,  'Radioac- 
tive wastes,  'Groundwater  movement,  'Geohy- 
drology,  Aquifers,  Radionuclides,  Waste  storage, 
Palo  Duro  Basin,  TX. 

The  Palo  Duro  Basin  of  the  Texas  Panhandle  is 
being  investigated  as  a  potential  high  level  nuclear 
waste  repository  site.  As  groundwater  is  the  most 
likely  mechanism  for  radionuclide  movement,  it  is 
desirable  to  locate  a  repository  in  a  hydrologic 
regime  which  is  favorable  for  waste  isolation  and 
containment.  The  Palo  Duro  Basin  consists  of  deep 
brine  aquifers  of  low  regional  permeability  under- 
lying a  thick  Permian  age  evaporite  section.  Over- 
lying the  Permian  age  evaporites  are  the  Dockum 
and  Ogallala  fresh  water  aquifers.  Observed  poten- 
tiometric  data  in  the  principal  aquifers  indicate  a 
potential  for  downward  flow  from  the  surficial 
aquifers  to  the  deep  brine  aquifers.  Groundwater 
movement  in  these  deep  aquifers  is  very  slow. 
Modeling  efforts  indicate  flow  times  of  hundreds 
of  thousands  to  over  a  million  years  for  ground- 
water to  reach  the  basin  margins.  Investigative 
methods  have  included  drill-stem  testing  similar  to 
oil  field  methodology,  modified  drill-stem  testing 
with  tools  developed  for  low-permeability  forma- 
tions and  long  term  production  tests  similar  to 
conventional  water  well  pumping  tests.  Testing  has 
generally  indicated  permeability  of  .1-10  millidar- 
cies  in  the  water  transmitting  units.  (Author's  ab- 
stract) 
W86-04064 


ADVECTION  AND  RETARDATION  IN  AN  EX- 
PERIMENTAL PLUME  OF  SORBING  AND 
NON-SORBING  SOLUTES, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04065 


CONTRJBUTIONS  TO  THE  FATE  OF  UNDER- 
GROUND ORGANIC  CONTAMINANTS 
DURING  UNDERGROUND  PASSAGE, 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04066 


ASSESSING  THE  QUALITY  OF  GROUND- 
WATER NEAR  A  COASTAL  PLAIN  USED  FOR 
AGRICULTURE  AND  DISCHARGE  OF 
SEWAGE, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water  Re- 
sources Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04067 


ONE-DIMENSIONAL  MATHEMATICAL 

MODEL  OF  VntUS  TRANSPORT, 

Holzmacher,   McLendon   and   Murrell,    Melville, 

NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04068 


TRANSPORT  OF  HALOGENATED  ORGANIC 
COMPOUNDS  WITH  SATURATED  GROUND- 
WATER FLOW, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04071 


MODEL  TO  EVALUATE  SALT  WATER  IN- 
TRUSION DUE  TO  DIFFERENT  CONJUNC- 
TIVE USE  STRATEGDXS  IN  COASTAL 
AQUD7ERS  IN  SAUDI  ARABIA, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For   primary  bibliographic   entry  see   Field   5G. 

W86-04072 


IMPROVED  NUMERICAL  MODELLING  OF 
CONTAMINANT  TRANSPORT  IN  SATURAT- 
ED AQUTFERS, 

North  Carolina  Univ.  at  Charlotte. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04073 


GROUNDWATER    POLLUTION    IN   NORTH- 
WEST ARKANSAS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04074 


PHYSICAL  TRANSPORT  PROCESS  FOR  HY- 
DROCARBONS IN  THE  SUBSURFACE, 

Underground  Resource  Management,  Inc.,  Austin, 

TX. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04075 


DELINEATING   GROUNDWATER  CONTAMI- 
NATION BY  HOUSEHOLD  WASTEWATER, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-04076 


VIRAL  AND  BACTERIAL  CONTAMINATION 
OF  GROUNDWATER  BY  ON-SITE 
WASTEWATER  TREATMENT  SYSTEMS  IN 
SANDY  COASTAL  SOILS, 

North  Carolina  Univ.  at  Chapel   Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04077 


FINITE  ANALYTIC  METHOD  FOR  SOLU- 
TION OF  ONE-DIMENSIONAL  TRANSIENT 
TRANSPORT  EQUATIONS, 

Drexel  Univ.,  Philadelphia,   PA.   Dept.   of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04079 


DEVELOPING  E\FORMATION  ON  ALDI- 
CARB  LEVELS  IN  LONG  ISLAND  GROUND- 
WATER, 

Cornell  Univ.,  Ithaca,  NY.  Center  for  Environ- 
mental Research. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04080 


SPRINGS  ARE  MORE  EFFICIENT  AND  RELI- 
ABLE THAN  WELLS  FOR  MONITORING 
GROUND  WATER  QUALITY  IN  MOST  LIME- 
STONE TERRAINS  -  A  CONSEQUENCE  OF 
TRANSPORT  PROCESSES  OCCURRING  IN 
CONDUITS, 

National  Park  Service,  Mammoth  Cave,  KY. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04081 


SEAWATER  INTRUSION  IN  THE  SAN  JUAN 
ISLANDS, 

San   Diego   State   Univ.,   CA.   Dept.   of  Natural 

Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04083 


SUBSURFACE      TRANSPORT      OF      URBAN 
RUNOFF  POLLUTANTS, 

Arizona  Univ.,  Tucson. 
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For  primary 
W86-04084 


For  primary  bibliographic  entry  see  Field  5B. 
""86-0 '"" 


5: 


FINITE  ELEMENT  METHOD  WITH  REGION 
WISE  ITERATION  SCHEME  FOR  SOLVING 
GROUNDWATER  SOLUTE  TRANSPORT 
EQUATION, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04085 


SOME  CONCEPTS  PERTAINING  TO  INVESTI- 
GATIVE METHODOLOGY  FOR  SUBSURFACE 
PROCESS  RESEARCH, 

Robert   S.    Kerr   Environmental    Research    Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-O4086 


STATISTICAL  EXAMINATION  OF  SMALL- 
SCALE  SPATIAL  VARIABILITY  OF  VOLA- 
TILE ORGANIC  COMPOUNDS  AND  INOR- 
GANIC ANIONS  IN  GROUNDWATER, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04089 


SAMPLING  ANALYTICAL  CONCERNS  IN 
VOLATILE  ORGANIC  CONTAMINANT  STUD- 
IES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-O4O90 


IN-SITU  DETERMINATION  OF  DISPERSION 
COEFFICIENTS  AND  ADSORPTION  PARAM- 
ETERS FOR  CONTAMINANTS  USING  A 
PUSH-PULL  TEST, 

Insitu  Consulting,  Laramie,  WY. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04092 


IDENTIFICATION  OF  SUBSURFACE  BRINES 
USING  STATISTICAL  TECHNIQUE, 

National  Inst,  of  Hydrology,  Roorkee  (India). 
For  primary  bibliographic  entry  see  Field  5 A. 
W86-04093 


MINIMIZING  PROBLEMS  CAUSED  BY  UN- 
EQUAL   DEVELOPMENT    OF    BIOLOGICAL 

ACTrvrrY  within  column  microcosms 

USED  TO  PREDICT  THE  FATE  OF  POLLUT- 
ANTS IN  SUBSURFACE  MATERIALS, 
Robert   S.    Kerr   Environmental   Research   Lab., 
Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-04095 


QUANTIFYING  GROUNDWATER  STORAGE 
AND  INTERACTION  IN  A  MULTI-LAYERED 
ALLUVIAL  AQUIFER, 

Agricultural  Research  Service,  Durant,  OK. 
J.  W.  Naney,  D.  C.  Kent,  M.  R.  Hemann,  and  R. 
Neafus. 

In:  Second  International  Conference  on  Ground- 
water Quality  Research:  Proceedings,  National 
Center  for  Groundwater  Research,  Houston,  TX. 
(1985).  p  199-202,  4  fig,  2  tab,  6  ref. 

Descriptors:  'Groundwater  storage,  'Alluvial 
aquifers,  'Hydraulic  properties,  Hydrology,  Wells, 
Irrigation  wells,  Aquifers,  Pumping  tests,  Washita 
River,  Anadarko,  Oklahoma. 

Comparisons  are  made  between  total  penetration 
wells  and  those  completed  in  selected  layers  of  the 
Washita  River  alluvium  near  Anadarko,  Oklahoma 
in  order  to  determine  the  effects  of  layered  litholo- 
gy  on  aquifer  yield.  The  hydraulic  characteristics 
developed  from  analysis  of  core  samples  from  indi- 
vidual sand  and  silt  layers  within  the  alluvium  are 
used  to  estimate  groundwater  storage  and  move- 
ment within  the  alluvium.  Pumping  tests  of  a 
nearby  total  penetration  irrigation  well  and  those 
from  research  test  wells  are  compared  in  order  to 


relate  yield  determined  by  analytical  techniques  to 
that  of  a  producing  well.  Aquifer  test  results  are 
presented  for  wells  in  specific  layers.  A  unique 
relationship  between  the  DSO  grain  size  and  the 
permeability  within  each  layer  is  demonstrated 
which  makes  it  feasible  to  use  the  laboratory  test, 
rather  than  the  more  expensive  pumping  test  to 
determine  permeability.  The  results  of  the  multi- 
layered  and  homogeneous  cases  are  compared 
using  a  map  of  transmissivity  residuals  which  indi- 
cates areas  of  reduced  storage  within  nearly  70,000 
acres  of  aquifer  during  a  20  year  period  of  simulat- 
ed pumping  in  the  Washita  River  alluvium.  (Au- 
thor's abstract) 
W86-O4096 


USE  OF  ELECTRICAL  RESISTIVITY 
METHOD  TO  STUDY  VERTICAL  HYDRO- 
LOGIC  BOUNDARIES  IN  WADI  SUDR,  SINAI 
PENINSULA,  EGYPT, 

King  Faisal  Univ.,  Al-Hasa  (Saudi  Arabia).  Coll.  of 
Agriculture. 
M.  A.  A.  Sayed. 

In:  Second  International  Conference  on  Ground- 
water Quality  Research:  Proceedings,  National 
Center  for  Groundwater  Research,  Houston,  TX. 
(1985).  p  203-207,  4  fig,  2  tab,  4  ref. 

Descriptors:  'Electrical  properties,  'Resistivity, 
'Vertical  flow,  'Geohydrologic  boundaries.  Hy- 
drology, Saline  water,  Groundwater,  Boundary 
layers,  Wells,  Wadi  Sudr,  Sinai  Peninsula,  Egypt. 

The  method  of  electrical  resistivity  sounding  was 
applied  to  the  Delta  of  Wadi  Sudr  in  Sinai  Penin- 
sula to  study,  within  the  upper  25-35  m  of  Pliocene 
and  Quaternary  strata,  the  relation  between  the 
lithologic  succession  and  the  presence  of  both 
fresh  and  saline  water  bearing  formations  at  differ- 
ent depths.  Interpretation  of  the  sounding  curves 
indicates  that  the  geoelectric  succession  in  the  area 
corresponds  to  hydrologic  rather  than  lithologic 
boundaries.  The  results  indicate  that:  (1)  Four 
geoelectric  layers  are  recognized  which  represent 
the  soil  zone,  aeration  zone,  fresh  water  zone  and 
sea  water  zone.  (2)  Depths  of  the  boundaries  be- 
tween these  zones  are  1-2.5  m,  4-10.5  m  and  21-17 
m  respectively  from  ground  surface.  (3)  Resistivi- 
ties of  the  four  geoelectric  layers  are  53-1000 
ohm.m,  25-343  ohm.m,  18-120  ohm.m  and  5-16 
ohm.m  respectively.  The  results  obtained  show 
good  agreement  with  the  known  geologic  and 
hydrologic  settings  of  the  area  and  the  method 
used  has  proved  to  be  useful  in  locating  vertical 
hydrologic  successions.  The  results  show  also  that 
water  wells  to  be  drilled  in  the  future  in  the  area 
should  not  exceed  a  depth  of  25  m  and  that  pump- 
ing rates  and  periods  should  be  under  accurate 
control  as  to  the  change  in  water  quality  due  to 
overpumping.  (Author's  abstract) 
W86-04097 


SIMPLIFIED     GROUNDWATER     SAMPLING 
TECHNIQUES  AT  LANDFDLLS, 

Beling  Consultants,  Inc.,  Moline,  IL. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04098 


POROUS  FLOW  MODEL  FOR  STEADY  STATE 
TRANSPORT  OF  RADIUM  ES  GROUNDWAT- 
ER, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    North   Ryde   (Australia).    Div.   of 

Mineral  Physics. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04159 


ORIGIN  AND  DISTRIBUTION  OF  SULFATE 
IN  A  FRACTURED  TUX  IN  SOUTHERN  AL- 
BERTA, CANADA, 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Groundwater  Section. 

For  primary  bibliographic  entry  see  Field  2K. 

W86-O4160 


REVIEW  OF  PARAMETER  IDENTIFICATION 
PROCEDURES  IN  GROUNDWATER  HY- 
DROLOGY: THE  INVERSE  PROBLEM, 


California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 
W.  W.-G  Yeh. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  2,  p  95-108,  February  1986.  2  tab,  1 1 8  ref.  NSF 
Grant  Nos.  CEE  81B500  and  CEE  8301230. 

Descriptors:  'Geohydrology,  'Parametric  hydrol- 
ogy, 'Inverse  problem,  'Reviews,  Mathematical 
studies,  Evaluation. 

The  purpose  of  this  survey  is  to  review  parameter 
identification  procedures  in  groundwater  hydrolo- 
gy and  to  examine  computational  techniques  which 
have  been  developed  to  solve  the  inverse  problem. 
Parameter  identification  methods  are  classified 
under  the  error  criterion  used  in  the  formation  of 
the  inverse  problem.  The  problem  of  ill-posedness 
in  connection  with  the  inverse  problem  is  ad- 
dressed. Typical  inverse  solution  techniques  are 
highlighted;  specifically,  the  (1)  generalized  matrix 
method  based  upon  the  equation  error  criterion 
method,  and  the  (2)  Gauss-Newton  minimization 
based  upon  the  output  error  criterion  method.  The 
review  also  includes  the  evaluation  of  methods 
used  for  computing  the  sensitivity  matrix  (influ- 
ence coefficient  method,  sensitivity  equation 
method).  Statistics  which  can  be  used  to  estimate 
the  parameter  uncertainty  are  outlined.  Attempts 
have  been  made  to  compare  and  contrast  repre- 
sentative inverse  procedures,  and  direction  for 
future  research  is  suggested.  (Lantz-PTT) 
W86-04164 


ESTIMATION  OF  AQUIFER  PARAMETERS 
UNDER  TRANSIENT  AND  STEADY  STATE 
CONDITIONS:  1.  MAXIMUM  LIKELIHOOD 
METHOD  INCORPORATING  PRIOR  INFOR- 
MATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 
J.  Carrera,  and  S.  P.  Neuman. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  2,  p  199-210,  February   1986.  3  fig,  80  ref. 
Research  Grant  T3770171. 

Descriptors:  'Groundwater  movement,  'Aquifer 
characteristics,  'Transient  conditions,  'Steady- 
state  conditions,  'Maximum  liklihood  method, 
'Statistical  analysis,  Inverse  problem,  Hydraulic 
properties,  Regression  analysis. 

Some  of  the  advantages  in  treating  the  inverse 
problem  in  groundwater  flow  analysis  statistically 
and  in  regularizing  its  solution  by  means  of  penalty 
criteria  are  discussed  based  on  use  of  prior  esti- 
mates of  the  parameters.  The  inverse  problem  is 
posed  in  the  framework  of  maximum  likelihood 
theory  cast  in  a  manner  that  accounts  for  prior 
information  about  the  parameters.  Since  not  all  the 
factors  which  contribute  to  the  prior  errors  can  be 
quantified  statistically  at  the  outset,  the  covariance 
matrices  of  these  errors  are  expressed  in  terms  of 
several  parameters  which,  if  unknown,  can  be  esti- 
mated jointly  with  the  hydraulic  parameters  by  a 
stagewise  optimization  process.  When  transient 
head  data  are  separated  by  a  fixed  time  interval, 
the  temporal  structure  of  these  data  is  approximat- 
ed by  a  lag-one  autoregressive  model  with  a  corre- 
lation coefficient  that  can  be  treated  as  another 
unknown  parameter.  Estimation  errors  are  ana- 
lyzed by  examining  the  lower  bound  of  their  co- 
variance  matrix  in  the  eigenspace.  Conclusions  are 
drawn  which  suggest  that  certain  model  identifica- 
tion criteria  developed  in  the  time  series  literature, 
all  of  which  are  based  on  the  maximum  likelihood 
concept,  might  be  useful  for  selecting  the  best 
groundwater  model  (or  the  best  method  of  parame- 
terizing a  particular  model)  among  a  number  of 
given  alternatives,  (see  also  W86-04175  and  W86- 
04176)  (Lantz-PTT) 
W86-04174 


ESTIMATION  OF  AQUIFER  PARAMETERS 
UNDER  TRANSIENT  AND  STEADY  STATE 
CONDITIONS:  2.  UNIQUENESS,  STABILITY, 
AND  SOLUTION  ALGORITHMS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

J.  Carrera,  and  S.  P.  Neuman. 
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Water  Resources  Research  WRERAO,  Vol.  22, 
No.  2,  p  211-227,  February  1986.  10  fig,  ltab,  32 
ref.  Research  Grant  T3770171. 

Descriptors:  'Groundwater  movement,  *Aquifer 
characteristics,  'Transient  conditions,  'Steady- 
state  conditions,  Algorithms,  Uniqueness,  Stability, 
Solutions,  Ill-posed  problems,  Conjugate  gradient 
algorithms. 

After  defining  the  terms  uniqueness,  identifiability, 
and  stability,  theoretical  considerations  and  syn- 
thetic examples  are  used  to  demonstrate  that  ill- 
posedness  of  the  aquifer  inverse  problem  can  be 
mitigated  by  including  prior  information  about  the 
parameters  in  the  estimation  criterion  to  be  mini- 
mized. At  the  same  time,  the  inclusion  of  such 
information  is  shown  to  be  insufficient  to  guarantee 
uniqueness  and  stability  in  all  cases.  Several  test 
problems  in  the  recent  literature,  which  have  re- 
sulted in  pessimistic  conclusions  about  the  solvabil- 
ity of  the  aquifer  inverse  problem,  are  shown  to  be 
ill-posed;  a  question  is  thus  raised  about  the  validi- 
ty of  these  conclusions  in  the  general  case.  Various 
conjugate  gradient  algorithms,  coupled  with  the 
adjoint  state  finite  element  method  for  computing 
the  gradient  of  the  estimation  criterion,  and  with 
Newton's  method  for  determining  the  optimum 
step  size  downgradient,  are  compared.  A  marked 
improvement  in  the  rate  at  which  these  algorithms 
converge  is  shown  to  be  achieved  by  switching 
from  one  method  to  another  when  the  former 
slows  down  or  fails  to  converge,  (see  also  W86- 
04174  and  W86-04176)  (Lantz-PTT) 
W86-04175 


ESTIMATION  OF  AQUIFER  PARAMETERS 
UNDER  TRANSIENT  AND  STEADY  STATE 
CONDITIONS:  3.  APPLICATION  TO  SYN- 
THETIC AND  FEELD  DATA 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

J.  Carrera,  and  S.  P.  Neuman. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  2,  p  228-242,  February  1986.  16  fig,  18  tab,  14 

ref.  Research  Grant  T3770171. 

Descriptors:  'Groundwater  movement,  'Aquifer 
characteristics,  'Transient  conditions,  'Steady- 
state  conditions,  'Field  tests,  'Synthetic  data, 
Model  studies,  Model  testing,  Autocorrelation,  Ei- 
genspace. 

Illustrated  and  explored  are  various  features  of  a 
methodology  for  solving  the  inverse  problem  of 
aquifer  hydrology,  by  applying  it  to  a  synthetic 
test  case  and  to  a  set  of  field  data  from  the  south- 
western United  States.  In  addition  to  demonstrat- 
ing the  ability  of  the  method  to  estimate  model 
parameters  under  a  variety  of  conditions,  the  syn- 
thetic example  is  used  to  investigate  the  relative 
worth  of  transient  and  steady  state  data  in  terms  of 
their  ability  to  bring  about  an  improvement  in  the 
quality  of  the  estimates.  A  similar  investigation  is 
performed  with  regard  to  the  role  that  prior  infor- 
mation may  play  in  reducing  the  variance  of  the 
estimation  errors.  The  paper  demonstrates  the  po- 
tential utility  of  the  author's  inverse  methodology 
to  the  optimum  design  of  observation  and  measure- 
ment networks  in  space  and  time.  Based  on  a 
synthetic  example,  it  is  shown  that  the  model  struc- 
ture identification  criteria  previously  introduced 
can  be  used  successfully  to  choose  the  best  parame- 
ter zonation  pattern  among  a  number  of  given 
alternatives.  The  field  example  illustrates  a  case 
where  one  must  account  for  temporal  autocorrela- 
tion between  water  level  data  at  a  given  observa- 
tion point.  By  validating  the  model  against  data 
which  have  not  been  used  for  parameter  estima- 
tion, one  finds  that  the  validation  results  improve 
when  the  temporal  error  structure  of  the  water 
level  data  is  represented  by  a  lag-one  autocorrela- 
tion model.  Both  the  synthetic  and  the  field  exam- 
ples are  used  to  obviate  the  advantages  of  perform- 
ing the  analysis  of  the  estimation  errors  in  the 
eigenspace  instead  of  the  original  parameter  space 
and  to  relate  the  results  of  this  analysis  to  the 
fundamental  questions  of  identifiability,  unique- 
ness, and  stability  where  appropriate,  (see  also 
W86-04174  and  W86-04175)  (Lantz-PTT) 
W86-04176 


TRANSPORT  OF  ORGANIC  COMPOUNDS 
WITH  SATURATED  GROUNDWATER  FLOW: 
MODEL  DEVELOPMENT  AND  PARAMETER 
SENSITIVITY, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04190 


TRANSPORT  OF  ORGANIC  COMPOUNDS 
WITH  SATURATED  GROUNDWATER  FLOW: 
EXPERIMENTAL  RESULTS, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04191 


FINITE  ELEMENT  ALGORITHMS  FOR  SIMU- 
LATING THREE-DIMENSIONAL  GROUND- 
WATER FLOW  AND  SOLUTE  TRANSPORT  IN 
MULTILAYER  SYSTEMS, 

GeoTrans,  Inc.,  Herndon,  VA. 
P.  S.  Huyakorn,  B.  G.  Jones,  and  P.  F.  Andersen. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  3,  p  361-374,  March  1986.  16  fig,  2  tab,  24  ref. 
E.I.  duPont  deNemours  Contract  AX-654761. 

Descriptors:  'Groundwater  movement,  'Finite 
element  method,  'Algorithms,  Aquifers,  Flow 
system,  Mathematical  analysis,  Simulation  analysis, 
Mathematical  studies. 

A  finite  element  formulation  is  developed  for  the 
simulation  of  groundwater  flow  and  solute  trans- 
port in  multilayer  systems  of  several  aquifers  and 
aquitards.  This  formulation  is  general,  flexible,  and 
capable  of  taking  full  advantage  of  the  nature  of 
flow  in  such  multilayer  systems.  A  fully  three- 
dimensional  spatial  representation  can  be  per- 
formed for  certain  aquifers  or  for  the  entire  flow 
system  if  needed.  Those  parts  of  the  system  that 
require  three-dimensional  spatial  discretization  are 
handled  effectively  by  combining  two-dimensional 
basis  functions  in  the  x-y  space  and  one-dimension- 
al basis  functions  in  the  z  space.  Furthermore,  the 
formulation  has  a  desirable  option  to  perform  one- 
dimensional  representation  of  flow  and  transport  in 
aquitards  and  areal  representation  of  flow  and 
transport  in  certain  aquifers  that  do  not  require  the 
fully  three-dimensional  discretization.  When  the 
one-dimensional  representation  of  an  aquitard  is 
used,  coupling  of  adjacent  aquifer  and  aquitard 
layers  is  handled  using  a  convolution  integral  ap- 
proach. A  general  solution  strategy  is  also  devel- 
oped to  allow  systematic  time  stepping  and  cost- 
effective  matrix  handling  schemes.  For  those  parts 
of  the  system  that  require  three-dimensional  discre- 
tization, an  algorithm  referred  to  as  the  alternate 
sublayer  and  line  sweep  procedure  is  presented  for 
decomposing  three-dimensional  matrix  equations. 
This  algorithm  can  accomodate  several  thousand 
nodal  unknowns  without  requiring  excessive  core 
storage  and  CPU  time.  Four  examples  of  transient 
flow  and  transport  problems  are  provided.  These 
examples  show  verification  of  numerical  results 
and  demonstrate  that  the  present  finite  element 
models  are  far  more  cost-effective  than  earlier 
three-dimensional  models  that  are  based  on  the 
conventional  Galerkin  approach  and  direct  matrix 
solution  algorithms.  (Author's  abstract) 
W86-04200 


MODELING  CONTAMINATION  OF  SHAL- 
LOW UNCONFTNED  AQUIFERS  THROUGH 
INFILTRATION  BEDS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04201 


INTERPRETATION    OF    AN    UNCONFTNED 
GROUNDWATER  FLOW  EXPERIMENT, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

W.  Brutsaert,  and  A.  I.  el  Kadi. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  3,  p  419-422,  March  1986.  4  fig,  8  ref.  NSF 

Grant  INT-82 13639. 


Descriptors:  'Groundwater  movement,  'Uncon- 
fined  groundwater,  'Data  interpretation,  Experi- 
mental data,  Water  table  profiles,  Aquifers,  Satura- 
tion. 

A  laboratory  experiment  is  considered  that  was 
carried  out  on  a  sand  tank  to  study  the  problem  of 
water  table  geometry  during  flow  to  an  adjacent 
stream.  The  purpose  of  the  analysis  is  to  determine 
whether  the  effects  of  partial  saturation  and  of 
compressibility  are  likely  to  be  important  in  this 
type  of  problem.  Through  numerical  simulations 
and  other  considerations,  it  is  concluded  that  com- 
pressibility alone,  however  large,  cannot  repro- 
duce these  experimental  results.  The  results  can 
only  be  simulated  if  proper  account  is  taken  of  the 
partly  saturated  flow  above  the  water  table.  Com- 
pressibility effects  of  aquifer  material  and  of  the 
water  may  be  safely  neglected.  (Lantz-PTT) 
W86-04205 


ADAPTATION  OF  THE  CARTER-TRACY 
WATER  INFLUX  CALCULATION  TO 
GROUNDWATER  FLOW  SIMULATION, 

Geological  Survey,  Denver,  CO. 

K.  L.  Kipp. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  3,  p  423-428,  March  1986.  2  fig,  1  tab,  16  ref. 

Descriptors:  'Carter-Tracy  equation,  'Ground- 
water movement,  'Mathematical  analysis, 
Aquifers,  Computer  models,  Boundary  processes, 
Boundary  conditions,  Flow  rates. 

The  Carter-Tracy  calculation  for  water  influx  is 
adapted  to  groundwater  flow  simulation  with  clari- 
fying explanations.  The  Van  Everdingen  and  Hurst 
aquifer-influence  functions  for  radial  flow  from  an 
outer  aquifer  region  are  employed.  This  technique, 
based  on  convolution  of  unit-step  response  func- 
tions, offers  a  simple  but  approximate  method  for 
embedding  an  inner  region  of  groundwater  flow 
simulation  within  a  much  larger  aquifer  region 
where  flow  can  be  treated  in  an  approximate  fash- 
ion. The  use  of  aquifer-influence  functions  in 
groundwater  flow  modeling  reduces  the  size  of  the 
computational  grid  with  a  corresponding  reduction 
in  computer  storage  and  execution  time.  The 
Carter-Tracy  approximation  to  the  convolution  in- 
tegral enables  the  aquifer  influence  function  calcu- 
lation to  be  made  with  an  additional  storage  re- 
quirement of  only  two  times  the  number  of  bound- 
ary nodes  more  than  that  required  for  the  inner 
region  simulation.  It  is  a  good  approximation  for 
constant  flow  rates  but  is  poor  for  time-varying 
flow  rates  where  the  variation  is  largely-relative  to 
the  mean.  A  variety  of  outer  aquifer  region  geome- 
tries, exterior  boundary  conditions,  and  flow  rate 
versus  potentiometric  head  relations  can  be  used. 
The  radial,  transient-flow  case  presented  is  repre- 
sentative. An  analytical  approximation  to  the  func- 
tion of  Van  Everdingen  and  Hurst  for  the  dimen- 
sionless  potentiometric  head  versus  dimensionless 
time  is  given.  (Author's  abstract) 
W86-04206 


EFFECTIVE  AND  INEXPENSIVE  GAS-DRTVE 
GROUND  WATER  SAMPLER, 

GHR  Environmental,   Inc.,   New   Bedford,   MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04208 


FACTORS  WHICH  AFFECT  SOIL-PORE 
LIQUID:  A  COMPARISON  OF  CURRENTLY 
AVAILABLE  SAMPLERS  WITH  TWO  NEW 
DESIGNS, 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04209 


SAMPLING  FOR  TOXIC  CONTAMINANTS  IN 
GROUND  WATER, 

Kennedy/Jenks  Engineers,  San  Francisco,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04210 
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LOW-COST  APPARATUS  FOR  ON-SITE  MON- 
ITORING OF  METHANE  IN  GROUND 
WATER, 

Allegheny  Coll.,  Meadville,  PA.  Dept.  of  Geolo- 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04211 


NEW  VALVED  AND  AIR-VENTED  SURGE 
PLUNGER  FOR  DEVELOPING  SMALL-DIAM- 
ETER MONITOR  WELLS, 

Handle  Project  Management  Div.,  Richland,  WA. 
Office  of  Hazardous  Waste  Management. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04212 


USE  OF  A  GEO  FLOWMETER  FOR  THE  DE- 
TERMINATION OF  GROUND  WATER  FLOW 
DIRECTION, 

ARCO  Petroleum  Products  Co.,  Houston,  TX. 
M.  Guthrie. 

Groundwater  Monitoring  Review,  Vol.  6,  No.  2,  p 
81-86,  Spring  1986.  10  fig,  1  ref. 

Descriptors:  *Flowmeters,  'Groundwater  move- 
ment, *Geo  Flowmeter,  Landfills,  Geohydrology, 
Water  level,  Channels,  Flow  velocity,  Flow  pat- 
tern, Drilling. 

This  paper  is  a  case  history  of  the  use  of  the  Geo 
Flowmeter  (which  is  used  to  determine  ground- 
water flow  direction  and  velocity  in  monitoring 
wells  or  open  boreholes)  in  a  complex  hydrogeolo- 
gic  setting  consisting  of  a  partially  above  grade 
landfill  located  between  a  navigable  waterway  and 
a  large  storm  water  impoundment  basin.  Mounding 
effects  of  the  landfill,  tidal  changes  in  the  channel, 
varying  water  levels  in  the  impoundment  basin  and 
a  complex  substrate  (alternating  layers  of  sand,  silt 
and  clay)  presented  a  challenge  for  groundwater 
interpretation  and  analysis.  The  Geo  Flowmeter 
was  lowered  into  existing  monitoring  wells  sur- 
rounding the  landfill  to  determine  groundwater 
flow  direction  and  rate.  Sensitivity  of  the  meter 
was  sufficient  to  distinguish  two  separate  flow 
directions  in  a  single  well  screen.  Later  investiga- 
tion involving  installation  of  piezometers,  long- 
term  groundwater  level  monitoring  and  plotting  of 
groundwater  contours  verified  initial  findings  of 
the  meter.  When  compared  to  an  extensive  drilling 
program,  it  is  relatively  inexpensive.  In  addition, 
much  information  can  be  derived  by  using  the 
instrument  and  only  a  few  wells.  Disadvantages 
would  include  the  time  and  effort  it  takes  to  under- 
stand and  use  the  instrument  properly.  The  operat- 
ing manual  certainly  needs  to  be  more  explicit.  It 
must  be  remembered  that  in  many  cases  the  meter 
will  indicate  a  very  local  situation  that  could  be 
subject  to  change.  For  example,  the  flow  in  some 
wells  actually  reversed  because  of  tidal  situations. 
Not  all  readings  taken  during  the  testing  of  this 
instrument  were  100%  convincing,  particularly 
those  taken  in  open  boreholes.  In  a  deep  boring,  it 
was  very  difficult  to  determine  if  the  instrument 
was  placed  in  the  soil  correctly.  (Lantz-PTT) 
W86-04213 


LOW-COST  SYSTEM  TO  REMOTELY  MEAS- 
URE PD2ZOMETRIC  HEAD, 

For  primary  bibliographic  entry  see  Field  2E. 
W86-04214 


DETERMINING  HEAD  AND  PRESSURE  DIS- 
TRIBUTION IN  LOW  TRANSMISSIVITY  FOR- 
MATIONS AND  SOILS, 

Gartner  Lee  Associates  Ltd.,  Markham  (Ontario). 

K.  G.  Kennedy,  S.  C.  Hollingshead,  and  R.  E.  J. 

Leech. 

Ground  Water  Monitoring  Review,  Vol.  6,  No.  2, 

p  92-98,  Spring  1986.  6  fig,  1  tab,  3  ref. 

Descriptors:  *Soil  water,  'Pressure  distribution, 
•Pressure  head,  Transmissivity,  Model  studies, 
Groundwater  movement,  Permeability  coefficient, 
Drilling,  Monitoring,  Flow  velocity.  Data  inter- 
pretation. 

The  prediction  of  groundwater  flow  system  behav- 
ior relies  on  defining  the  transmissivity  and  poten- 


tials within  the  individual  hydrostratigraphic  units 
that  are  part  of  the  system.  Testing  can  be  done  to 
quantify  the  transmissivity,  generally  within  a  rela- 
tively short  period  of  time  after  drilling  or  moni- 
toring devices  have  been  installed.  However,  the 
ability  to  determine  the  heads  or  pressures  in  the 
individual  units  can  take  longer  periods  of  time. 
This  is  particularly  true  when  the  hydraulic  con- 
ductivity of  units  is  less  than  about  10  to  the  -8  m/ 
s.  These  are  commonly  the  most  sought  after  types 
of  deposits  for  waste  management  sites.  Two  appli- 
cation models  were  developed  to  determine  the 
potentials  in  low  transmissivity  units.  The  first 
model,  called  headrop,  was  applied  to  shallow 
groundwater  flow  systems  where  hydraulic  head 
and  average  linear  velocities  were  typically  of 
interest  in  relatively  flat-lying  layered  sequences  of 
low  permeability  soils.  Water  levels  were  meas- 
ured in  the  more  permeable  hydrostratigraphic  for- 
mations but  no  such  data  could  be  reliably  ob- 
tained from  the  tighter  clays  and  clayey  till  units. 
A  second  model,  called  pressdrop,  was  applied  to 
deeper  groundwater  investigations  where  pressures 
and  fluid  densities  were  measured  but  no  useful 
fluid  level  information  could  be  obtained.  The  fol- 
lowing conclusions  can  be  made  from  the  studies 
done  to  date  with  the  two  models:  1)  Long  periods 
of  time  are  required  to  obtain  samples  from  and 
measure  water  levels  in  tight  formations;  2)  The 
head  distribution  within  any  flow  system  can  be 
extrapolated  knowing  the  transmissivity  of  individ- 
ual units  and  the  total  head  drop  across  the  system 
or  between  higher  permeability  formations  within 
the  system;  3)  The  head  profile  can  be  used  to 
determine  the  average  linear  groundwater  veloci- 
ties and  total  flux  through  the  system;  4)  The 
pressure  profile  in  any  deep  groundwater  flow 
system  can  also  be  determined  knowing  the  trans- 
missivity of  individual  units  and  the  total  pressure 
change  and  density  differences  in  the  system;  and, 
5)  The  application  of  these  principles  to  both  shal- 
low and  deep  flow  systems  analysis  has  led  to  a 
better  understanding  of  the  systems  and  how  they 
may  potentially  respond  to  external  influences. 
(Lantz-PTT) 
W86-04215 


ELECTRONIC  SENSING  DEVICES  USED  FOR 
IN  SITU  GROUND  WATER  MONITORING, 

Woodward-Clyde    Consultants,    Overland    Park, 

KS. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-04217 


FM  RADIOTELEMETRY  COUPLED  WITH 
SONIC  TRANSDUCERS  FOR  REMOTE  MONI- 
TORING OF  WATER  LEVELS  IN  DEEP 
AQUIFERS, 

Corps  of  Engineers,  Winchester,  VA.  Middle  East 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-04218 


ANALYSIS  OF  A  CONTAMINATED  BEDROCK 
AQUIFER  BY  MEANS  OF  A  PACKER  AND 
ATTEMPTS  AT  REMEDIATION  USING  A 
PACKER, 

Olin  Chemical  Group,  Charleston,  TN. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04220 


MICRO  COMPUTERS  APPLIED  TO  GROUND 
WATER  MONITORING  AND  TESTING, 

Dames  and  Moore,  Baldwinsville,  NY. 

L.  K.  Brannaka,  and  L.  R.  Keefe. 

Ground  Water  Monitoring  Review,  Vol.  6,  No.  2, 

p  135-139,  Spring  1986.  3  fig. 

Descriptors:  'Computers,  'Groundwater  monitor- 
ing, 'Aquifers,  Piezometry,  Data  acquisition,  Data 
storage,  Pump  testing,  Porosity. 

Documented  are  systems  which  have  been  devel- 
oped and  used  for  simultaneous  monitoring  of  sev- 
eral wells  during  aquifer  tests,  and  systems  in- 
stalled for  long-term  monitoring  of  piezometric 
surface  fluctuations.  Both  systems  can  be  contained 
in  a  small  suitcase  or  insulated  cooler.  Specific 
features  of  the  systems  include  multiple  channel 


capacity,  one-month  maintenance  period,  variable 
computer  controlled  reading  intervals,  magnetic 
tape  data  storage,  data  reduction  and  analysis  capa- 
bilities while  maintaining  monitoring,  graphic  dis- 
play of  time  and  measurements,  hard  copy  capabil- 
ity and  barometric  pressure  change  corrections. 
Other  applications  are  examined  for  the  complete 
control  of  pumping  tests,  including  pumping  rate; 
in  situ  permeability  tests;  monitoring  changes;  and 
even  strain.  The  pressure  transducer  system  may 
also  be  applied  for  river  gauging  and  current  meas- 
urement. (Lantz-PTT) 
W86-04222 


RELATIONSHIP  OF  GEOLOGY,  PHYSIOGRA- 
PHY, AGRICULTURAL  LAND  USE,  AND 
GROUND-WATER  QUALITY  IN  SOUTHWEST 
GEORGIA, 

Florida  Sinkhole  Research  Inst.,  Orlando. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04240 


PROGRAM  TO  CALCULATE  AQUIFER 
TRANSMISSD7ITY  FROM  SPECIFIC-CAPAC- 
ITY DATA  FOR  PROGRAMMABLE  CALCULA- 
TORS, 

Geological  Survey,  Denver,  CO.  Nuclear  Hydrol- 
ogy Program. 

For  primary  bibliographic  entry  see  Field  7C. 
W86-04243 


SOLUTE-TRANSPORT  SIMULATION  OF 
BRACKISH-WATER  INTRUSION  NEAR  BAL- 
TIMORE, MARYLAND, 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04274 


RADIAL  INJECTION  TRACER  EXPERIMENT 
IN  A  CONFINED  AQUIFER,  SCARBOROUGH, 
ONTARIO,  CANADA, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Geological 

Sciences. 

C.  D.  Palmer,  and  R.  L.  Nadon. 

Ground  Water  GRWAAP,  Vol.  24,  No.  3,  p  322- 

331,  May-June  1986.  16  fig,  2  tab,  13  ref. 

Descriptors:  'Radial  injection,  'Tracers,  'Con- 
fined aquifers,  'Scarborough,  Ontario,  Water  stor- 
age, Thermal  water,  Injection  wells,  Monitoring 
wells,  Mathematical  analysis,  Resistivity,  Chlor- 
ides. 

A  radial  injection  tracer  experiment  was  conduct- 
ed to  evaluate  the  feasibility  of  using  a  confined 
aquifer  for  the  storage  of  chilled  and/or  heated 
water  for  a  seasonal  thermal  energy  storage 
system.  Water  was  injected  into  the  aquifer  over  a 
period  of  four  hours  at  a  rate  of  22.7  1/s.  Injection 
of  the  water  into  the  aquifer  continued  for  an 
additional  15  hours  following  injection  of  the  salt 
solution.  Samples  were  collected  from  a  monitor- 
ing well  located  6.54  m  from  the  injection  well.  A 
sampling  device  was  installed  prior  to  the  injection 
experiment  to  permit  the  collection  of  water  sam- 
ples at  different  elevations  within  the  screened 
portion  of  the  monitoring  well.  The  samples  which 
were  collected  at  five  different  elevations  at  vari- 
ous times,  both  during  and  following  the  salt  injec- 
tion, were  analyzed  for  specific  conductance  and 
chloride  concentration.  The  data  suggest  that  the 
aquifer  is  inhomogeneous  and  that  the  ratio  of  the 
hydraulic  conductivity  to  porosity  increases  from 
the  lowest  sampling  port  to  the  highest  sampling 
port  near  the  top  of  the  aquifer.  A  linear  relation- 
ship was  obtained  between  the  time  of  arrival  of 
the  tracer  and  the  apparent  resistivity  of  the  forma- 
tion. This  linear  relationship  was  used  to  calibrate 
the  apparent  resistivity  log  of  the  injection  well  to 
provide  a  continuous  characterization  of  the  verti- 
cal variation  in  the  hydraulic  conductivity /porosi- 
ty ratio  across  the  full  thickness  of  the  aquifer. 
Data  analysis  also  suggests  that  the  dispersivity 
parameter  varies  linearly  with  the  time  of  arrival  of 
the  tracer.  The  combination  of  geophysical  logs 
with  tracer  experiments  may  permit  detailed  char- 
acterization of  the  hydraulic  properties  of  aquifers. 
(Lantz-PTT) 
W86-04276 
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DIAGNOSTIC  HYDROLOGY, 

Florida  Agricultural  and  Mechanical  Univ.,  Talla- 
hassee. Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W86-04277 


CONTAMINANT  MOVEMENT  UNDER  PUMP- 
AGE-RECHARGE  CONDITION  IN  STEADY 
GROUNDWATER  FLOW  SYSTEM, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04278 


EVALUATION  OF  TRANSDINT  ELECTRO- 
MAGNETIC SOUNDINGS  FOR  DEEP  DETEC- 
TION OF  CONDUCTIVE  FLUIDS, 

University  of  South  Florida,  Tampa.  Dept.  of  Ge- 
ology. 

M.  Stewart,  and  M.  C.  Gay. 

Ground  Water  GRWAAP,  Vol.  24,  No.  3,  p  351- 
356,  May- June  1986.  7  fig,  5  ref. 

Descriptors:  *  Electromagnetic  waves,  ♦Geophys- 
ics, *Aquifer  characteristics,  *Sounding,  •Saline- 
freshwater  interfaces,  'Conductivity,  Resistivity, 
Unconfined  aquifers,  Saline-freshwater  interfaces, 
Karst,  Aquifers,  Porosity,  Chloride,  Geohydro- 
logy. 

Transient  electromagnetic  sounding  methods 
(TEM)  have  several  advantages  over  DC  resistivi- 
ty soundings.  The  primary  advantage  is  that  sound- 
ing depths  several  times  the  receiver-transmitter 
spacing  can  be  achieved,  resulting  in  less  cumber- 
some field  work  and  more  flexible  sounding  site 
selection.  The  TEM  method  was  tested  using  a 
commercially  available  instrument  (Geonics  EM- 
37)  in  the  Gulf  Springs  region  of  west-central 
Florida  to  locate  the  salt-water  interface  in  the 
Floridan  Aquifer.  The  Floridan  is  a  thick  (200  m), 
unconfined,  karstic,  carbonate  aquifer  within  the 
study  area.  High  annual  rainfall  and  internal  drain- 
age create  a  deep  and  dynamic  interface.  Eighty 
transient  soundings  were  completed  in  18  field 
days.  Seventy-one  soundings  used  a  square  80  m  x 
80  m  transmitter  loop,  and  the  other  nine  used  a 
160  m  x  160  m  coU.  The  interface  was  easily 
detected  from  a  minimum  depth  of  60  m  to  its 
maximum  depth  of  about  140  m.  Also  a  high- 
resistivity,  low-porosity  zone  was  detected  at 
depths  ranging  from  180  -  250  m.  The  TEM  data 
compare  well  with  available  chloride  concentra- 
tion data.  The  TEM  interface  corresponds  to  chlo- 
ride values  in  excess  of  200  -  400  mg/1.  The  sound- 
ing curves  obtained  suggest  that  with  presently 
available  instruments  the  TEM  method  is  not  well- 
suited  for  shallow  soundings  (less  than  40-50  m). 
(Lantz-PTT) 
W86-04279 


SATURATED    THICKNESS    FOR    DROUGHT 
AND  LITIGATION  PROTECTION, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 
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GROUND-WATER  PROBLEMS  IN  THE  MES- 
OZOIC  PAX  MOUNTAIN  FAULT  ZONE, 

Clemson  Univ.,  SC.  Dept.  of  Chemistry  and  Geol- 
ogy- 

d.  S.  Snipes,  P.  R.  Manoogian,  M.  W.  Davis,  L.  L. 
Burnett,  and  J.  A.  Wylie. 

Ground  Water  GRWAAP,  Vol.  24,  No.  3,  p  375- 
381,  May- June  1986.  3  fig,  3  tab,  16  ref. 

Descriptors:  'Groundwater  potential,  'Geohydro- 
logy,  *Pax  Mountain,  'Geologic  fractures,  Igneous 
rocks,  Metamorphic  roles,  Boreholes,  South  Caro- 
lina, Wells,  Clay,  Potable  water,  Turbidity. 

The  present  investigation  deals  with  the  hydrologi- 
cal  problems  encountered  in  exploring  for  ground- 
water in  the  Pax  Mountain  Fault  zone,  which  is  cut 
across  by  Paleozoic  igneous  and  metamorphic 
rocks.  This  is  the  largest  known  Mesozoic  fault  in 
the  Carolinas,  having  a  length  of  more  than  75  km 
and  attaining  a  width  of  1  km  in  places.  Subsurface 


studies  of  seven  wells,  which  were  drilled  along 
the  axis  of  Pax  Mountain,  South  Carolina,  show 
that  the  composition  of  the  fault  rocks  is  much 
more  complicated  than  was  known  before.  These 
rocks  consist  of  angular  particles  of  quartz  and 
feldspar  fault  breccia  enclosed  in  a  kaolinitic  clay 
gouge.  They  vary  greatly  in  degrees  of  consolida- 
tion and  permeability,  and  these  variations  were 
the  cause  of  some  serious  groundwater  problems. 
Two  wells  were  dry  holes  because  the  intergranu- 
lar  spaces  of  the  breccia  were  clogged  with  clay 
and  also  because  most  of  the  joints  were  filled  with 
secondary  minerals.  Three  wells,  which  were 
drilled  in  more  permeable,  but  poorly  consolidated 
fault  rocks,  caved  in  at  a  depth  of  about  80  m  just 
when  they  had  encountered  large  volumes  of 
water.  Two  of  the  seven  wells  produce  potable 
water,  but  chemical  analyses  of  the  groundwater 
showed  that  their  turbidity  values  were  6.0  turbidi- 
ty units  (t.u.)  and  2.0  t.u.,  which  exceed  the  limit  of 
1.0  recommended  by  the  South  Carolina  Depart- 
ment of  Health  and  Environmental  Control. 
(Lantz-PTT) 
W86-04282 


ANALYTICAL  AND  APPROXIMATE  SOLU- 
TIONS TO  RADIAL  DISPERSION  FROM  AN 
INJECTION  WELL  TO  A  GEOLOGICAL  UNIT 
WITH  SIMULTANEOUS  DIFFUSION  INTO 
ADJACENT  STRATA, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
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GROUNDWATER  MASS  TRANSPORT  AND 
EQUILIBRIUM  CHEMISTRY  MODEL  FOR 
MULTICOMPONENT  SYSTEMS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04307 


MACROSCOPIC  BALANCE  EQUATIONS  IN 
SODLS  AND  AQUIFERS:  THE  CASE  OF 
SPACE-  AND  TIME-DEPENDENT  INSTRU- 
MENTAL RESPONSE, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  2G. 
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TRANSIENT  FLOW  TO  A  LARGE-DIAMETER 
WELL  IN  AN  AQUIFER  WITH  STORATTVE 
SEMICONFINING  LAYERS, 

Geological  Survey,  Menlo  Park,  CA. 

A.  F.  Moench. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  8,  p  1121-1131,  August  1985.  8  fig,  38  ref,  1 

append. 

Descriptors:  'Mathematical  studies,  'Aquifers, 
'Leaky  aquifers,  'Pumped  storage,  'Observation 
wells,  Pump  wells,  Test  wells,  Transition  flow, 
Aquifer  testing,  Theoretical  analysis. 

The  Hantush  theory  of  leaky  aquifers  with  storage 
in  the  semiconfining  layers  is  combined  with  large- 
diameter  well  theory  to  produce  equations  that  can 
be  used  to  analyze  pumped-well  and  observation 
well  data  for  stratified  formations.  The  equations 
take  into  account  pumped  well  storage  and  a  linear 
resistance  to  flow  at  the  sand  face  or  well  bore 
skin.  Three  cases  proposed  by  Hantush  are  consid- 
ered. These  depend  upon  whether  the  upper 
boundary  of  the  overlying  semiconfining  layer  or 
the  lower  boundary  of  the  underlying  semiconfin- 
ing layer  are  constant  head  or  no-flow  boundaries. 
Laplace  transform  solutions  valid  for  the  complete 
time  domain,  are  given  for  each  of  the  three  cases 
for  the  hydraulic  head  in  the  pumped  well,  the 
aquifer,  and  each  of  the  semiconfining  layers.  Type 
cures  obtained  by  numerical  inversion  are  used  to 
show  the  effects  of  well  bore  storage,  well  bore 
skin,  and  leakage.  Although  several  dimensionless 
parameters  are  involved,  these  parameters  tend  to 
influence  the  character  of  different  portions  of  the 
type  curves,  suggesting  that  unique  matches  are 
possible.  The  type  curves  illustrate  that  well  bore 
storage  in  a  large-diameter  well  may  completely 


obliterate  effects  of  leakage  derived  from  com- 
pressible storage  in  semiconfining  layers.  For  the 
purposes  of  aquifer  testing,  it  may  be  possible  to 
reduce  the  magnitude  of  well  bore  storage  in  a 
large-diameter  well  and  reveal  the  presence  of 
leaky  semiconfining  layers,  thus  preventing  errone- 
ous interpretation  of  the  well  test  data  and  incor- 
rect evaluation  of  the  aquifer  parameters.  (Geiger- 
PTT) 
W86-04309 


DISCRIMINATION  OF  GROUNDWATER 
SOURCES  USING  CLUSTER  ANALYSIS, 
MANOVA,  CANONICAL  ANALYSIS  AND  DIS- 
CRIMINANT ANALYSIS, 

Idaho  Univ.,  Moscow.  Dept.  of  Mathematics  and 

Applied  Statistics. 

R.  K.  Steinhorst,  and  R.  E.  Williams. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  8,  p  1149-1156,  August  1985.  5  fig,  3  tab,  12 

ref.  NRC  02  82  044. 

Descriptors:  'Multivariate  analysis,  'Statistical 
methods,  'Groundwater  recharge,  'Mathematical 
studies,  Mathematical  models,  Aquifers,  Water 
quality,  Chemical  properties. 

Multivariate  statistical  analysis  of  water  chemistry 
variables  provides  an  empirical  method  of  estab- 
lishing relationships  and/or  differences  among 
groundwater  samples  taken  spatially  or  temporally. 
Careful  application  of  cluster  analysis,  multivariate 
analysis  of  variance,  canonical  analysis,  and  dis- 
criminant analysis  provides  insight  into  possible 
segregation  among  groundwater  sources  or  mixing 
among  aquifers  and  a  subsequent  test  of  that  con- 
jecture. The  present  method  has  been  used  success- 
fully in  an  analysis  of  water  sample  data  from  the 
area  of  a  proposed  molybdenum  mine  in  western 
Colorado,  and  in  differentiating  water  quality 
among  aquifers  in  basalt  flows  and  interbeds  on  the 
Hanford  Reservation  in  south  central  Washington. 
The  statistically  distinct  groups  of  samples  identi- 
fied by  the  above  methods  are  supported  by  struc- 
tural and  geochemical  stratification  mapping. 
(Geiger-PTT) 
W86-04312 


COMPARATIVE  STUDY  OF  GREEN  AND 
AMPT  ANALYSIS  FOR  A  FALLING  WATER 
TABLE  IN  A  HOMOGENEOUS  SAND  PRO- 
FILE, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

For  primary  bibliographic   entry  see   Field  2G. 

W86-04313 


FIELD  EXAMPLE  OF  MEASURING  HYDRO- 
DYNAMIC  DISPERSION  IN  A  SINGLE  FRAC- 
TURE, 

Atomic  Energy  of  Canada  Ltd.,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04314 


FREQUENCY  DOMAIN  APPROACH  TO 
WATER  QUALITY  MODELING  IN  GROUND- 
WATER: THEORY, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04315 


IDENTIFYING  HYDRAULICALLY  CONDUC- 
TIVE FRACTURES  WITH  A  SLOW-  VELOCITY 
BOREHOLE  FLOWMETER, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-04337 


EMPIRICAL  EQUATIONS  OF  GROUNDWAT- 
ER RECHARGE  PATTERNS, 

Ife  Univ.  (Nigeria).  Dept.  of  Geography. 

E.  O.  Omorinbola. 

Hydrological  Sciences  -  Journal  -  des  Sciences 

Hydrologiques  HSJODN,  Vol.  31,  No.  1,  p  1-11, 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 


:i 


March  1986.  4  fig,  3  tab,  18  ref. 

Descriptors:  *Regolith  aquifers,  •Groundwater  re- 
charge, •Temporal  pattern,  'Spatial  pattern,  'Satu- 
rated zone,  'Rainfall-recharge  relationship,  'Least 
Squares  method,  Nigeria,  Middle  Osun  Valley. 

The  paper  resulted  from  attempts  at  fitting  empiri- 
cal equations  to  describe  the  patterns  of  ground- 
water recharge  in  the  regolith  of  the  Middle  Osun 
Valley  in  the  Nigerian  Basement  Complex.  Equa- 
tions of  both  the  temporal  and  spatial  patterns 
were  derived  empirically  by  analyzing  sample  data 
on  saturated  zone  thickness  using  a  least-squares 
curvilinear  regression  technique.  The  temporal  pat- 
tern for  the  study  period  conforms  with  the  pre- 
vailing rainfall  regime  and  is  optimally  described 
by  fourth-degree  polynomial  regression  equations, 
the  spatial  pattern  is  optimally  described  by  quad- 
ratic equations  and  suggests  that  an  almost  uni- 
formly thick  annual  groundwater  recharge  zone  of 
about  2.4  m  overlies  the  gross  spatial  distribution 
of  the  saturated  zone  thickness  from  the  major 
river  channel  to  the  major  water  divide.  The  quan- 
titative methodology  of  this  study  is  universally 
applicable  and  could  greatly  facilitate  direct  calcu- 
lation of  groundwater  recharge  and  rainfall-re- 
charge correlation  if  reliable  information  about 
relevant  parameters  of  Basement  Complex  regolith 
aquifers  is  available.  (Author's  Abstract) 
W86-04390 


CHARACTERIZATION  OF  DYE  TRACER 
PLUMES:  IN  SITU  FIELD  EXPERIMENTS, 

Battelle  Memorial  Inst.,  Columbus,  OH. 

T.  G.  Naymik,  and  M.  E.  Sievers. 

Ground  Water  GRWAAP,  Vol.  23,  No.  6,  p  746- 

752,  November-December  1985.  6  fig,  2  tab,  8  ref. 

EPA  Contract  No.  806391. 

Descriptors:  'Dye  dispersion,  'Dye  releases, 
'Tracers,  'Groundwater  movement,  'In  situ  tests, 
Fluorescent  dyes,  Aquifers,  Hydraulic  gradient, 
Wells,  Solute  transport,  Plumes. 

In  the  Spring  of  1984,  the  second  in  a  series  of 
groundwater  dye  tracer  experiments  at  Sand  Ridge 
State  Forest,  Illinois,  was  conducted.  Slugs  of 
three  different  fluorescent  dyes  (Rhodamine  Wt, 
Amino  G  Acid,  and  Lissamine  FF)  were  allowed 
to  migrate  under  natural  hydraulic  gradient  condi- 
tions through  a  water  table  aquifer  composed  of 
windblown  sand  overlaying  glacial  outwash  sand 
and  gravel.  The  plumes  in  the  outwash  deposit  and 
in  the  dune  sand  were  monitored  first  by  a  line  of 
sand  point  wells  placed  perpendicular  to  flow  at  a 
distance  of  10  ft  and  5  ft,  respectively,  from  the 
source  wells.  A  trilevel  nest  of  sand  points  was 
then  placed  in  the  path  of  each  plume  at  a  greater 
distance  (50  feet  from  the  sources  of  the  deep 
plumes).  The  field  data  suggest  that  the  plume 
geometry  varied  with  distance  from  the  source.  A 
solute  transport  model,  calibrated  to  the  field  data, 
provided  estimates  of  longitudinal  dispersivity 
(0.10  ft  and  0.17  ft  for  the  plumes  in  the  lower 
unit).  The  model  was  then  used  as  a  mass  account- 
ing system  to  relate  the  tracer  concentrations  de- 
tected in  monitoring  wells  to  the  mass  within  the 
plumes.  (Lantz-PTT) 
W86-04468 


ESTIMATING  AQUIFER  PERMEABILrTY 
FROM  FORMATION  RESISTTvTTY  FACTORS, 

Woodward-Clyde  Consultants,  Tallahassee,  FL. 
T.  Kwader. 

Ground  Water  GRWAAP,  Vol.  23,  No.  6,  p  762- 
766,  November-December  1985.  3  fig,  1  tab,  8  ref. 

Descriptors:  'Aquifer  characteristics,  'Resistivity, 
•Permeability,  Pumping  tests,  Flow  movement, 
Saturated  soils,  Conductance,  Boreholes,  Aquifers. 

A  comparison  of  permeability  results  for  individual 
producing  zones  obtained  from  pumping  tests  and 
flowmeter  logs  showed  a  good  correlation  to  cal- 
culated corresponding  formation  resistivity  factors 
(F).  Unlike  formations  containing  saline  water, 
where  the  electrical  current  is  conducted  through 
the  pore  fluid,  in  fresh  water  aquifers,  the  electrical 
current  appears  to  be  conducted  along  the  grain- 
aqueous  interface  by  surface  conductance  rather 


than  through  the  grain  or  pore  fluid.  Surface  con- 
ductance of  the  current  serves  to  increase  the 
current  path  length  which  is  recorded  as  an  in- 
crease in  the  measured  saturated  resistivity.  The 
current  path  direction  and  length  through  the  for- 
mation is  directly  related  to  the  shape,  diameter, 
and  sorting  of  the  grains,  geometric  packing  ar- 
rangement, and  degree  of  matrix  cementation.  For- 
tunately, all  of  these  factors  that  serve  to  increase 
the  current  path  also  are  factors  that  increase  for- 
mation permeability.  Relative  changes  in  F  values 
can  be  matched  with  known  permeabilities  from 
aquifer  tests  and  flowmeter  logs  to  quantify  the 
relative  productivity  of  the  various  zones  analyzed. 
Once  this  relationship  is  established,  F  values  can 
be  used  to  assign  relative  permeabilities  within  a 
single  borehole  or  from  borehole  to  borehole  for  a 
given  geographical  area.  This  method  has  been 
successfully  used  to  estimate  permeability  in  both 
unconsolidated  sands  and  Tertiary  carbonate 
aquifers  in  the  southeastern  Coastal  Plain  of  the 
United  States.  (Lantz-PTT) 
W86-04469 


ENVIRONMENTAL  ANALYSIS  OF  IRON-PRE- 
CIPITATING BACTERIA  IN  GROUND  WATER 
AND  WELLS, 

Smith  (S.A.)  Consulting  Services,  Columbus,  OH. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-O4470 


GEOPHYSICAL  TECHNIQUES  TO  DELIN- 
EATE SATURATED  ALLUVIAL  ZONES  FOR 
THE  SITING  OF  HVDC  POWER  TRANSMIS- 
SION RETURN  ELECTRODES, 

Ertec  Western,  Inc.,  Long  Beach,  CA. 

K  Hennon. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  5,  No.  4,  p  53-57,  Fall  1985.  4  7  ref. 

Descriptors:  'Geophysics,  'Saturated  alluvial 
zones,  'High- voltage  direct  current,  Electrodes, 
Geologic  formations,  Hydrogeology,  Groundwat- 
er movement,  Water  quality,  Seasonal  variations, 
Resistivity,  Soil  properties,  Model  studies. 

As  high-voltage,  direct-current  (HVDC)  electrical 
power  transmission  technology  advances,  the 
siting  and  design  of  the  grounded  return  electrodes 
become  critical  factors.  Electrode  sites  should  be 
chosen  where  surrounding  geologic  conditions  will 
not  unfavorably  channel  large  earth  currents  and 
harmfully  affect  nearby  populations,  with  an  opti- 
mum site  allowing  direct  contact  between  the  elec- 
trode and  a  large  volume  of  a  stable,  low-resistivity 
material.  A  saturated  alluvial  zone  between  dry 
surface  soils  and  an  underlying  crystalline  bedrock 
is  an  ideal  material  for  containing  the  current  flow 
from  the  electrode.  A  hydrogeologic  investigation 
was  conducted  to  delineate  the  saturated  zone  in 
several  alluvial  valleys  in  the  southwestern  desert 
region.  Regional  groundwater  flow  directions, 
water  quality,  and  seasonal  fluctuations  of  the 
water  table  elevations  were  determined.  The  struc- 
tural shape  and  topography  of  the  crystalline  base- 
ment beneath  the  valleys  were  interpreted  from 
gravity  data.  Iterative  forward-modeling  of  the 
data  provided  a  low-cost  means  of  deducing  the 
volume  of  the  lightweight  alluvium.  Electrical  re- 
sistivity surveys  were  completed  to  measure  the 
lateral  and  vertical  variations  in  soil  resistivities 
throughout  the  valleys.  The  geophysical  data  were 
used  to  extend  the  known  hydrologic  information 
into  areas  with  no  wells.  Composite  models  of  the 
saturated  zones  in  each  valley  were  produced  by 
integrating  gravity  interpretations  with  hydrologic 
and  resistivity  results.  The  composite  models  were 
used  to  predict  current  density  in  the  ground  that 
would  be  associated  with  a  HVDC  electrode.  This 
methodology  proved  to  be  a  cost-effective  means 
of  siting  electrodes  in  a  suitable  geologic  environ- 
ment that  would  minimize  their  detrimental  effects. 
(Lantz-PTT) 
W86-04471 


GEOPHYSICAL  MONITORING  OF  GROUND 
WATER  CONTAMINATION  AROUND  WASTE 
DISPOSAL  srrES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 


W86-04473 


ANALYSIS  OF  WELL-AQUIFER  RESPONSE 
TO  A  SLUG  TEST, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
Z.  J.  Kabala,  G.  F.  Pinder,  and  P.  C.  D.  Milly. 
Water  Resources  Research  WRERAO,  Vol.  21, 
No.  9,  p  1433-1436,  September  1985.  7  fig,  7  ref. 

Descriptors:  'Confined  aquifer,  'Numerical  analy- 
sis, 'Water  level,  'Mathematical  models,  Field 
tests,  Fully  penetrating  wells,  Transmissivity,  New 
Brunswick. 

The  response  of  a  fully  penetrating  well  to  a  slug 
test  in  a  confined  aquifer  can  be  described  by  a 
single  differential  equation  that  is  valid  for  any 
degree  of  damping.  Although  an  analytical  solu- 
tion is  not  available,  numerical  methods  are  applied 
readily.  The  impact  of  nonlinear  terms  becomes 
significant  only  when  the  initial  water  level  dis- 
placement is  a  large  fraction  of  the  effective  water 
column  height.  Linear  and  nonlinear  models  pre- 
sented here  represent  a  unified  approach  to  the 
description  of  underdamped,  critically  damped, 
and  overdamped  responses  of  a  fully  penetrating 
well  in  a  confined  aquifer.  It  appears  that  the  linear 
model  is  sufficiently  accurate  in  all  practical  cases. 
Simulations  of  well  responses  at  Cap  Pele  and 
York  Point  (New  Brunswick)  demonstrated  that 
the  proposed  model  is  capable  of  reproducing  ob- 
served field  behavior  over  a  broad  range  of  physi- 
cal responses.  The  proposed  model  can  serve  as  a 
'refining  device'  for  estimation  of  transmissivity  for 
overdamped  and  underdamped  well  responses. 
The  model  is  the  only  reliable  tool  for  estimation 
of  transmissivity  from  critically  damped  well  re- 
sponses. (Rochester-PTT) 
W86-04541 


OPTIMAL  CONTROL  OF  NONLINEAR 
GROUNDWATER  HYDRAULICS:  THEORETI- 
CAL DEVELOPMENT  AND  NUMERICAL  EX- 
PERIMENTS, 

Humboldt  State  Univ.,  Areata,  CA.  Dept.  of  Envi- 
ronmental Resources  Engineering. 
R.  Willis,  and  B.  A.  Finney. 

Water  Resources  Research  WRERAO,  Vol.  21, 
No.  10,  p  1476-1482,  October  1985.  5  fig,  5  tab,  23 
ref.  NSF  CEE  83-01230  and  INT  82-03044. 

Descriptors:  'Unconfined  aquifers,  'Mathematical 
models,  'Finite  difference  methods,  'Optimal 
pumping  pattern,  'Planning  model,  Water  demand, 
Algorithms,  Groundwater  management,  Well  hy- 
draulics. 

Nonlinear  optimization  models  are  presented  for 
the  optimal  operation  of  an  unconfined  aquifer 
system.  The  aquifer's  response  equations  were  de- 
veloped using  finite  difference  methods,  aquasilin- 
earization,  and  matrix  calculus.  The  optimization 
model,  which  is  structured  as  a  discrete  time  opti- 
mal control  problem,  identifies  the  optimal  pump- 
ing pattern  necessary  to  satisfy  an  exogenous  water 
demand.  A  quasilinearization  optimization  algo- 
rithm and  project  Lagrangian  methods  are  used  for 
the  solution  of  the  planning  models.  Several  exam- 
ples are  presented  to  demonstrate  the  applicability 
of  the  solution  algorithms  for  nonlinear  ground- 
water management  problems.  Groundwater  opti- 
mization models  can  be  used  to  identify  locally 
optimal  planning,  design,  or  operational  problems 
in  nonlinear  and  nonconvex  groundwater  systems. 
(Rochester-PTT) 
W86-04544 


IMPROVED      FORMULAS      FOR      A      DAM 
PHREATIC  SURFACE  WTTH  ACCRETION, 

Hochschule  der  Bundeswehr  Muenchen,  Neubi- 

berg  (Germany,  F.R.).  Fachbereich  Informatik. 

U.  Hornung,  and  T.  T.  Krueger. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  10,  p  1494-1496,  October  1985.  5  fig,  2  tab,  13 

ref. 

Descriptors:  'Unconfined  aquifer,  'Groundwater 
movement,    'Phreatic    surface,    'Accretion    rate, 
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•Dupuit-Forchheimer  theory,  Steady  flow,  Mathe- 
matical techniques,  Numerical  methods. 

The  free  boundary  value  problem  of  steady 
groundwater  flow  in  an  unconfined  aquifer  with 
accretion  is  solved  by  numerical  methods  in  an 
exemplary  situation.  New  formulas,  which  im- 
prove the  results  of  the  commonly-used  Dupuit- 
Forchheimer  theory,  are  given  for  the  dependence 
of  the  height  of  the  phreatic  surface  on  the  accre- 
tion rate.  It  is  shown  that  simple  formulas,  which 
describe  the  flow  of  groundwater  in  a  more  accu- 
rate way  than  the  classical  ones,  can  be  derived 
with  the  help  of  modern  mathematical  techniques. 
(Author's  abstract) 
W86-04546 


GROUNDWATER  CONTAMINATION:  A  NA- 
TIONAL PROBLEM  WITH  IMPLICATIONS 
FOR  STATE  AND  LOCAL  ENVIRONMENTAL 
HEALTH  PERSONNEL, 

Winnebago  County  Dept.  of  Public  Health,  Rock- 
ford,  IL. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04609 


SHALLOW  SEISMIC  REFRACTION  SURVEY 
OF  NEAR-SURFACE  GROUND  WATER  FLOW, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Geological 

Sciences. 

K.  A.  Sverdrup. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  6,  No.  1,  p  80-83,  Winter  1986.  4  fig,  1  tab,  11 

ref. 

Descriptors:  'Groundwater  movement,  *Seismic 
waves,  'Refraction,  *Geohydrology,  Geological 
surveys,  Monitoring  wells,  Cores,  Illinois. 

A  shallow  seismic  refraction  survey  was  conduct- 
ed as  part  of  a  geological  and  hydrologic  investiga- 
tion of  an  area  adjacent  to  a  proposed  coal  strip 
mine  in  southeastern  Illinois.  Data  obtained  from 
the  survey  were  used  to  estimate  the  thickness  and 
geometry  of  lithologic  units  within  approximately 
40  feet  of  the  surface  in  unconsolidated  material 
overlying  bedrock.  Data  from  a  nearby  ground- 
water monitoring  well  and  several  shallow  geolog- 
ic cores  obtained  in  the  survey  area  indicated  the 
presence  of  silt-clay  unit  roughly  10  feet  beneath 
the  surface.  This  unit  strongly  inhibits  the  vertical 
movement  of  groundwater,  resulting  in  a  perched 
water  table.  The  refraction  survey  revealed  that 
the  morphology  of  the  top  of  this  silt-clay  layer  is 
dominated  by  a  narrow,  sinuous  channel  criss- 
crossing the  survey  region  with  an  overall  down- 
ward trend  in  elevation  from  the  mine  site  to  a 
small  creek  roughly  0.25  miles  away.  Detailed 
knowledge  of  the  location  of  this  channel  was  used 
to  identify  optimal  sites  for  shallow  groundwater 
monitoring  stations.  The  method  proved  to  be  a 
relatively  rapid  and  cost-efficient  means  of  ob- 
tained detailed  information  concerning  the  thick- 
ness and  geometry  of  the  near-surface  unconsoli- 
dated materials.  (Author's  abstract) 
W86-04658 


METHOD  FOR  SIMULTANEOUS  IN  SITU 
MEASUREMENT  IN  THE  VADOSE  ZONE  OF 
FOLD-SATURATED  HYDRAULIC  CONDUC- 
TIVITY, SORPTTVrTY  AND  THE  CONDUCTIV- 
ITY-PRESSURE HEAD  RELATIONSHIP, 
Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 
Science. 

For  primary  bibliographic  entry  see  Field  SB. 
W86-04659 


CHARACTERIZATION  OF  SUBSURFACE 
BACTERIA  ASSOCIATED  WITH  TWO  SHAL- 
LOW AQUIFERS  IN  OKLAHOMA, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
cal Science. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-04664 


DISSOLVED  IRON  IN  CHALK  GROUNDWAT- 
ERS FROM  NORFOLK,  ENGLAND, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Technol- 


ogy. 

For  primary  bibliographic  entry  see  Field  2K. 

W86-04678 
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IRREVERSIBLE  SORPTION  OF  TRACE 
LEVEL  ORGANICS  BY  GROUND  WATER 
HUMIC  SUBSTANCES:  A  NEW  MECHANISM 
OF  TRANSPORT, 

Rice  Univ.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04055 


DIELECTRIC  PROPERTIES  OF  SATURATED 
SOILS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Phys- 
ics. 

A.  Alharthi,  and  J.  Lange. 

IN:  Second  International  Conference  on  Ground 
Water  Quality  Research:  Proceedings,  National 
Center  for  Ground  Water  Research,  Houston, 
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Characterizing  the  flow  of  two  fluid  components 
in  a  porous  structure  is  a  complex  task.  There  is  a 
need  for  new  investigative  techniques  which  will 
determine  the  time  evolution  of  the  flow.  This 
research  is  directed  to  developing  a  time  resolved 
measuring  method  based  on  microwave  tech- 
niques. The  porous  material  is  interrogated  by  a 
microwave  impulse  and  its  response  is  used  to 
determine  the  dielectric  properties  of  the  compos- 
ite structure  consisting  of  the  soil  and  saturating 
fluids.  The  dielectric  constant  of  the  composite 
material  can  be  related  to  the  saturating  fluid  con- 
tent. The  object  of  this  investigation  is  to  deter- 
mine the  feasibility  of  using  the  dielectric  constant 
of  saturated  soils  to  characterize  their  fluid  con- 
tent. The  large  difference  in  the  dielectric  constant 
of  water  and  soil  components  indicates  that  the 
composite  dielectric  constant  of  the  wet  soil  is 
strongly  dependent  on  the  water  content.  The  ini- 
tial stages  of  this  investigation  focused  on  three 
areas.  First,  a  measurement  technique  to  obtain  the 
dielectric  constant  of  saturated  soils  was  estab- 
lished. Second,  the  relationship  between  the  meas- 
ured dielectric  constant  and  the  volume  of  saturat- 
ing fluid  was  determined.  Finally,  a  variety  of  fluid 
saturants  were  used  in  the  measurements  which 
emphasized  the  behavior  of  immiscible  organic 
fluids,  particularly  those  which  are  not  susceptible 
to  any  appreciable  biological  degradation  on  a  long 
term  basis.  (Author's  abstract) 
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A  methodology  is  developed  for  estimating  and 
forecasting  soil  water  depletion  and  crop  evapo- 
transpiration, with  explicit  consideration  of  model- 
ing errors  and  stochastic  inputs.  The  water  balance 
of  an  irrigated  field  and  a  time  series  model  for 
reference  crop  evapotranspiration  are  formulated 
in  state-space  form,  with  soil  moisture  depletion 
and  reference  evapotranspiration  as  state  variables. 
The  Kalman  filter  is  used  to  generate  estimates  and 
forecasts  of  the  state  variables,  together  with  statis- 
tical information  on  their  associated  errors.  Model 
calibration  and  validity  tests  are  performed  with 


two  independent  data  sets  from  locations  in  Colo- 
rado. Each  set  includes  several  years  of  reference 
crop  evapotranspiration  data  calculated  from  cli- 
matological  observations,  one  season  of  soil  mois- 
ture measurements,  and  concurrent  irrigation  ap- 
plications. The  estimates,  forecasts,  and  error  co- 
variance  information  provided  by  the  model  can 
allow  irrigation  decisions  to  be  made  with  explicit 
consideration  of  the  inherent  risks  of  crop  damage 
or  failure  under  limitations  in  water,  energy,  labor, 
and  capital.  (Author's  abstract) 
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The  transfer  function  model  (TFM)  of  solute  trans- 
port through  unsaturated  soil  is  generalized  to 
describe  the  movement  of  a  solute  that  may  under- 
go physical,  chemical,  or  biological  transforma- 
tions as  it  moves  in  a  soil  unit  through  which  the 
water  flow  may  vary  in  both  space  and  time.  The 
generalized  TFM  is  shown  to  be  related  to  the  law 
of  mass  balance  for  a  solute  as  interpreted  in  the 
context  of  probability  theory.  The  principal  con- 
ceptual entity  in  the  TEM  is  the  solute  lifetime 
probability  density  function.  Methodologies  for  de- 
termining this  function  experimentally  are  outlined 
and  its  relation  to  the  solute  travel  time  density 
function  defined  by  Jury  is  shown.  Since  the  gener- 
alized TFM  is  formulated  independently  of  any 
particular  mechanism  of  solute  transport  through 
soil,  it  is  concluded  that  mechanistic  models  of 
solute  movement  consistent  with  the  law  of  mass 
balance  are  also  consistent  with  the  TFM.  (see  also 
W86-04178  and  W86-04179)  (Author's  abstract)  ) 
W86-04177 
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The  results  of  field  and  laboratory  studies  of  solute 
transport  through  undisturbed  soils  following 
narrow  pulse  or  step-change  inputs  of  soluble  or 
bacteria  have  been  analyzed  using  the  transfer 
function  equation  previously  developed.  The 
travel  time  probability  density  function  observed 
for  Br  and  CI  during  unsteady  flow  in  an  unsaturat- 
ed, well  structured  clay  suggested  a  two-compo- 
nent mechanism  comprising  fast  solute  transport 
through  large,  interped  voids  and  slow  to  negligi- 
ble transport  through  small,  intraped  voids.  The 
modal  and  median  travel  times  varied  with  soil 
type,  initial  water  content,  and  rate  of  water  input. 
The  fractional  volume  of  water  that  participated  in 
solute  transport,  theta  sub  st,  was  calculated  from 
the  rate  of  water  input  and  the  median  solute  travel 
time.  Values  of  theta  sub  st  ranged  from  14%  to 
nearly  90%  of  the  mean  volumetric  water  contents 
of  the  soils.  (See  also  W86-04177  and  W86-04179) 
(Author's  abstract) 
W86-04178 
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The  two-component  convection-dispersion  equa- 
tion (CDE)  model  is  developed  as  a  special  case  of 
the  transfer  function  model  (TFM)  of  solute  trans- 
port. It  is  shown  that  the  two-component  CDE 
model  can  be  reformulated  as  an  integral  equation 
for  the  'fast'  solute  component  which  has  the  same 
form  and  interpretation  as  the  TFM  integral  equa- 
tion specialized  to  (1)  steady  water  flow  conditions 
and  (2)  solute  input  or  loss  restricted  to  the  en- 
trance or  exit  surface  of  a  soil  unit.  The  travel  time 
probability  density  function  (pdf)  for  a  solute  ac- 
cording to  the  two-component  CDE  model  then  is 
calculated  analytically  as  a  Laplace  transform.  Nu- 
merical inversion  of  the  transformed  pdf  is  carried 
out  for  several  different  sets  of  values  of  the  four 
adjustable  parameters  in  the  CDE  model.  The  ef- 
fects of  convection,  dispersion,  and  linear  sorption 
processes,  as  well  as  the  influence  of  the  slow 
solute  component,  are  illustrated  by  the  numerical- 
ly simulated  travel  time  pdf.  It  is  suggested  that  the 
fractional  transport  volume  is  the  most  significant 
physical  parameter  in  the  model  in  terms  on  the 
shape  of  the  travel  time  pdf.  (See  also  W86-04177 
and  W86-04178)  (Author's  abstract) 
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ic  models,  Channels,  Soil  water,  Channel  flow, 
Homogeneity,  Soil  water  movement. 

A  population  of  channels  penetrates  a  soil  matrix 
that  is  otherwise  homogeneous.  The  channels  are 
assumed  to  be  vertical  and  of  circular  cross  section 
with  constant  diameter,  but  channel  depths  and 
radii  are  allowed  to  vary  over  the  population.  This 
paper  uses  a  model  based  on  the  Green-Ampt 
assumptions  to  predict  infiltration  rates  through 
the  walls  and  bases  of  channels,  resulting  in  a 
mathematical  description  of  the  way  in  which  infil- 
tration develops  in  the  soil  and  in  which  channels 
fill  with  water  until  eventually  overland  flow  is 
initiated.  This  model  takes  account  of  the  fact  that 
there  may  be  a  random  distribution  of  channels  in 
space.  Expressions  for  the  expected  mean  and  vari- 
ance of  infiltration  volumes  are  derived.  Some 
example  results  are  given  and  show  that  below  the 
matrix  wetting  front,  the  variance  of  the  change  in 
water  content  with  30  and  50  channels  per  square 
meter  may  be  of  the  same  order  as  the  mean 
change  in  water  content.  The  presence  of  channels 
can  lead  to  significant  increases  in  predicted  chan- 
nel volumes.  (Author's  abstract) 
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gregates, Model  studies,  Mathematical  studies. 

Solutions  are  presented  for  solute  transport  in  a 
system  of  spherical  aggregates  for  flux  concentra- 
tions (C  sub  f)  and  for  resident  concentrations  in 
mobile  and  immobile  zones  and  in  the  bulk  porous 
medium,  subject  to  continuous  injection  or  pulse 
injection  of  infinitesimal  or  finite  duration.  By 
equating  second  moments  of  C  sub  f  versus  time 
for  the  biocontinuum  spherical  diffusion  model 
(SD)  with  those  of  a  monocontinuum  model  which 
assumes  local  equilibrium  (LE),  an  expression  for 
the  apparent  dispersion  coefficient  (D  sub  e)  in  the 
LE  model  in  terms  of  physically  meaningful  SD 
model  parameters.  Constraints  on  the  validity  of 
the  LE  model  are  derived  by  evaluating  differ- 
ences (delta  mu  sub  3(LE))  between  third  moments 
of  C  sub  f  versus  a  temporal  variable  normalized 
by  the  mean  residence  time.  The  expression  for 
delta  mu  sub  3(LE)  indicates  the  manner  in  which 
SD-LE  model  deviation  decreases  with  diminish- 
ing aggregate  size  and  immobile  zone  retardation 
factor  and  with  increasing  mobile  zone  retardation, 
mobile  pore  fraction,  and  distance  from  source. 
For  continuous  injection  delta  mu  sub  3(LE)  = 
0.01  generally  yields  close  correspondence  be- 
tween SD  and  LE  models  when  appropriate  D  sub 
e  values  are  used  in  the  latter.  For  pulse  injection 
of  diminishing  duration,  criteria  for  the  degrada- 
tion of  the  SD  model  to  the  LE  model  become 
more  stringent.  The  SD  model  is  also  compared  to 
a  first-order  kinetic  (FO)  model  to  evaluate  con- 
straints on  the  latter  in  structured  soils.  Equating 
second  moments  of  SD  and  FO  models  yields  an 
expression  for  the  apparent  first-order  rate  coeffi- 
cient in  terms  of  SD  model  parameters.  Compari- 
son of  third  moments  yields  a  criterion  delta  mu 
sub  3(FO)  for  SD-FO  model  equivalence.  A  com- 
parison of  the  error  criteria  for  SD-FO  and  SD-LE 
equivalence  indicates  that  the  FO  model  always 
represents  the  diffusional  kinetics  more  accurately 
than  the  LE  model  when  near  a-equilibrium  condi- 
tions prevail.  Surprisingly,  for  severe  nonequili- 
brium  conditions,  the  LE  model  may  in  some 
instances  approximate  the  SD  model  results  more 
accurately  than  the  FO  model.  (Lantz-PTT) 
W86-04203 


DETERMINING  HEAD  AND  PRESSURE  DIS- 
TRIBUTION IN  LOW  TRANSMISSrVTrY  FOR- 
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MENT IN  SLOWLY  PERMEABLE  SOULS, 
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p  99-105,  Spring  1986.  5  fig,  3  tab,  16  ref. 

Descriptors:  'Transiometers,  'Soil  water,  'Soil  po- 
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acquisition,  Saturated  soils,  Data  interpretation, 
Voltmeters,  Atmospheric  pressure. 

The  union  of  a  piezoresistive  pressure  transducer 
and  a  porous  ceramic  cup  was  termed  'transio- 
meter.'  The  transiometer  was  constructed  from 
economical  and  readily  available  materials.  It  can 
be  used  to  be  measure  soil  water  potentials  in  both 
saturated  and  unsaturated  conditions,  and  is  well 
suited  to  continuous  monitoring  with  data  acquisi- 
tion equipment.  Transiometer  testing  was  conduct- 
ed at  two  sites,  one  of  moderate  permeability  and 
the  other  of  slow  permeability.  The  slowly  perme- 
able site  was  instrumented  with  four  replications  of 
the  following:  (1)  transiometers  installed  at  four 
depths,  (2)  a  transiometer  without  the  ceramic  cup, 
(3)  a  piezometer,  and  (4)  access  tubes  for  monitor- 
ing soil  moisture  with  a  neutron  probe.  The  moder- 
ately permeable  site  was  instrumented  with  a  tran- 
siometer, two  piezometers,  and  an  access  tube  for 
monitoring  with  a  neutron  probe.  In  saturated  con- 
ditions the  transiometer  had  a  faster  response  time 
after  installation  than  the  piezometer.  Faster  re- 


sponse makes  the  transiometer  more  desirable  fo 
use  in  slowly  permeable  soils,  especially  whe 
monitoring  dynamic  soil  water.  Calculated  randor 
error  of  the  transiometer  measuring  system,  includ 
ing  a  digital  voltmeter  and  a  scanner,  was  typical! 
0.09  feet  ,  with  a  maximum  calculated  to  be  0.3 
feet.  The  two  most  significant  components  wer 
imprecision  of  the  scanner  card  and  calibratio 
shift.  The  transiometer  was  sensitive  to  atmosphei 
ic  pressure  fluctuations,  with  sensitivity  to  atmoi 
pheric  pressure  change  increasing  with  installatio 
depth.  (Lantz-PTT) 
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ATION  TECHNIQUES, 
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Descriptors:  'Soil  water,  'Moisture  profile 
•Snowmelt,  'Monitoring,  'Seasonal  vanatio 
Spatial  distribution,  Soil  temperature,  Freezin 
Neutron  activation  analysis,  Loam. 

This  paper  presents  the  results  of  a  study  utilizii 
time  domain  reflectometry  and  the  neutron  mode 
ation  technique  to  monitor  changes  in  total  wati 
content  and  unfrozen  water  content  during  fa 
winter,  and  spring  on  a  sandy  loam  site  which  wi 
maintained  snow  free  to  maximize  seasonal  fro 
penetration.  Soil  temperatures  were  recorded  co 
tinuously,  and  meteorological  conditions  were  or 
served  at  a  nearby  climatological  station.  The  pr 
cedure  of  combining  the  neutron  probe  and  tin 
domain  reflectometry  employed  here  showed  goc 
potential  for  augmenting  the  limited  data  on  k 
moisture  redistribution  in  freezing  soils  under  nat 
ral  conditions.  The  data  indicated  the  importane 
obtaining  a  representative  spatial  average  of  wat 
content  measured  with  time  domain  refiectometi 
in  order  to  obtain  a  good  correspondence  wi 
neutron  probe  observations.  (Author's  abstract) 
W86-04305 


MACROSCOPIC  BALANCE  EQUATIONS  I 
SOILS  AND  AQUIFERS:  THE  CASE  C 
SPACE-  AND  TIME-DEPENDENT  INSTR1 
MENTAL  RESPONSE, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  E 

vironmental  Sciences. 
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Spatial  distribution,  Neutron  activation  analys 

Macroscopic  balance  equations  for  mass  and  line 
momentum  in  soils  and  aquifers  are  derived  in  tl 
relativist  concept  under  the  condition  that  all  phj 
ical  variables  are  associated  with  a  single  insti 
mental  weighting  function  that  depends  on  bo 
position  and  time.  The  resulting  balance  equatio 
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iffer  in  concept  from  expressions  obtained  recent- 
/  in  the  representative  elementary  volume  (REV) 
pproach  by  exhibiting  additional  terms  that 
epend  on  the  time  and  space  derivatives  of  the 
istrumental  weighting  function.  These  terms  indi- 
ate  that  mass  and  linear  momentum  balance  at  the 
lacroscopic  scale  are  not  preserved  unless  the 
weighting  function  has  space-time  invariance  prop- 
rties  over  the  period  and  spatial  domain  of  meas- 
rement.  (Author's  abstract) 
^86-04308 


OMPARATTVE  STUDY  OF  GREEN  AND 
MPT  ANALYSIS  FOR  A  FALLING  WATER 
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/ater  Resources  Research  WRERAO,  Vol.  21, 
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Water  table  decline,  'Numerical  analysis,  'Soil 
orosity,  Comparison  studies,  Sand,  Soil  water, 
oil  water  table,  Water  table  fluctuations. 

Equations  are  developed  for  a  Green  and  Ampt 
roe  analysis  for  a  falling  water  table  regime  in  an 
utially  saturated  homogeneous  profile  of  porous 
laterial  both  with  and  without  the  presence  of  an 
pplied  surface  flux  of  constant  magnitude.  The 
redictive  capability  of  these  Green  and  Ampt 
quations  for  a  homogeneous  medium  sand  is  then 
sted  against  results  obtained  from  a  computer- 
ised numerical  analysis  of  the  differential  equa- 
on  describing  water  movement  in  unsaturated 
orous  media.  Three  simulations  with  different 
ites  of  water  table  fall  are  described  for  the  zero 
irface  flux  case  with  one  of  these  rates  also  being 
ted  when  an  applied  surface  infiltration  flux  is 
icluded  in  the  system.  Comparisons  with  Green 
nd  Ampt  results  are  then  made  for  these  simula- 
ons  in  terms  of  the  discharge-time  relationship, 
le  position  of  the  draining  front  with  time,  and 
le  thickness  of  the  draining  capillary  fringe  with 
me.  In  certain  cases  the  approximate  analysis  is 
town  to  agree  with  the  numerical  simulations 
uite  satisfactorily  while  in  others,  notably  those 
lvolving  a  more  rapid  water  table  fall,  the  differ- 
nces  are  significant.  (Author's  abstract) 
V86-04313 


TEADY  STATE  INFILTRATION:  CONSE- 
QUENCES OF  (ALPHA)  DEPENDENT  ON 
I OISTURE  CONTENT, 

rriffith  Univ.,  Nathan  (Australia).  School  of  Aus- 

■alian  Environmental  Studies. 

-Y.  Parlange,  and  W.  L.  Hogarth. 

Vater  Resources  Research  WRERAO,  Vol.  21, 

lo.  8,  p  1283-1284,  August  1985.  1  fig,  8  ref.  URG 

ad  ARGS  F84161771. 

)escriptors:  'Infiltration,  'Mathematical  equa- 
ons,  'Soil  water,  'Clay,  'Sand,  Saturated  flow, 
Insaturated  flow,  Infiltration  coefficient,  Infiltra- 
lon  rate,  Moisture  content,  Soil  porosity,  Mathe- 
matical studies. 

t  is  shown  from  the  examples  of  a  clay  and  a  sand 
bat  the  alpha  parameter,  in  the  steady  state  infil- 
ration  equation,  is  usually  far  from  constant  over 
he  whole  range  of  moisture  content.  Thus  the 
nearized  form  of  the  steady  state  infiltration  equa- 
ion  does  not  give,  in  general,  an  accurate  descrip- 
ion  of  the  flow  of  water  in  a  soil  if  it  has  both  dry 
nd  saturated  regions.  When  alpha  is  dependent  on 
aoisture  content,  the  small  limit  of  alpha  may 
epresent  either  a  saturated  soil  or  a  soil  of  low 
vntet  content.  The  former  is  more  readily 
chieved  in  a  coarse-textured  soil  and  the  latter  in 
fine-textured  soil.  (Author's  abstract) 
V86-04324 


-OIL  WATER  SAMPLERS  IN  ION  BALANCE 
STUDIES  ON  ACIDIC  FOREST  SOD1S, 

rechnical  Univ.  of  Denmark,  Lyngby.   Lab.  of 

Environmental  Science  and  Ecology. 

-or ^primary  bibliographic  entry  see  Field  7B. 


NUMERICAL  STUDY  OF  THE  EFFECTS  OF 
SOIL  SURFACE  SHAPE  UPON  THE  SOIL 
TEMPERATURE  AND  MOISTURE  REGIMES, 

Cooperative  Inst,  for  Research  in  the  Atmosphere, 

Fort  Collins,  CO. 

Y.  Mahrer,  and  R.  Avissar. 

Soil  Science  SOSCAK,  Vol.  139,  No.  6,  p  483-490, 

June  1985.  10  fig,  2  tab,  17  ref. 

Descriptors:  'Mathematical  analysis,  'Soil  sur- 
faces, 'Soil  temperature,  'Soil  water,  Model  stud- 
ies, Soil  physical  properties,  Environment,  Slopes, 
Diurnal  distribution. 

The  purpose  of  the  study  was  to  simulate  the 
diurnal  variations  and  the  overall  trends  of  soil 
temperature  and  moisture  regime  in  differently  ori- 
ented soil  shapes.  Developed  was  a  numerical, 
two-dimensional  model  to  study  the  effect  of  soil 
surface  shape  (ridge,  furrow,  flat),  produced  by 
different  cultivation  techniques,  on  the  soil  mois- 
ture and  temperature  regimes.  To  simplify  the 
study  of  different  soil  surface  shapes,  a  terrain- 
following  coordinate  system  was  used.  Environ- 
mental conditions,  soil  physical  characteristics,  and 
the  slope  and  aspect  of  the  surface  are  considered. 
Calculated  moisture  and  temperature  profiles  are 
compared  against  observed  ones,  and  the  study 
shows  that  they  are  significantly  influenced  by 
both  slope  and  aspect.  In  general,  good  agreement 
was  obtained  between  predicted  soil  temperatures 
and  observations.  Predicted  trends  of  moisture 
contents  also  agreed  well  with  the  observed  data. 
The  model  results  show  a  significant  diurnal  effect 
in  volumetric  moisture  contents  up  to  a  depth  of 
0.1  m.  Therefore,  future  studies  will  have  to  be 
undertaken  to  acquire  additional  experimental  data 
to  verify  the  model  results.  (Lantz-PTT) 
W86-04404 


NOTE  ON  THE  PHYSICAL  CHARACTERIS- 
TICS OF  LINEAR  SOILS, 

Ceske  Vysoke  Uceni  Technicke  v  Praze. 

M.  Kutilek,  T.  Vogel,  and  D.  R.  Nielsen. 

Soil  Science  SOSCAK,  Vol.  139,  No.  6,  p  497-499, 

June  1985.  2  tab,  12  ref. 

Descriptors:  'Linear  soils,  'Soil  physical  proper- 
ties, 'Hydraulic  conductivity,  Mathematical  stud- 
ies, Diffusivity. 

The  relationship  between  relative  hydraulic  con- 
ductivity, soil  water  content,  and  the  soil  water 
characteristic  curve,  was  related  to  a  soil  water 
diffusivity  (D)  of  constant  value.  The  dissimilarity 
of  such  so-called  linear  soils  from  other  soils  is 
manifested  by  a  special  relation  that  exists  between 
the  unsaturated  hydraulic  conductivity  and  the  soil 
water  content,  rather  than  a  special  relation  for 
their  soil  water  characteristic  curves.  The  derived 
relationships  can  be  used  when  the  results  of  nu- 
merical methods  are  tested  by  analytical  proce- 
dures. (Lantz-PTT) 
W86-04405 


CHANGES  IN  SOIL  POROSITY  AND  SUR- 
FACE SHRINKAGE  IN  A  REMOLDED, 
SALINE  CLAY  SOIL  TREATED  WITH  COM- 
POST, 

Florence  Univ.  (Italy).  Inst,  of  Geopedology  and 

Applied  Geology. 

G.  Sartori,  G.  A.  Ferrari,  and  M.  Pagliai. 

Soil  Science  SOSCAK,  Vol.  139,  No.  6,  p  523-530, 

June  1985.  7  fig,  2  tab,  29  ref. 

Descriptors:  'Soil  porosity,  'Saline  soils,  'Clays, 
'Compost,  Soil  aggregates,  Pore  size,  Soil  dynam- 
ics, Soil  absorption  capacity,  Moisture  availability. 

Studied  were  modifications  induced  in  soil  porosi- 
ty and  in  surface  shrinkage  in  a  saline  clay  soil 
treated  with  compost  in  laboratory  trials,  and  the 
effects  of  wetting  and  drying  cycles  were  tested. 
Porosity  and  pore  size  distribution  were  measured 
on  thin  sections  prepared  from  soil  samples  by 
using  electrooptical  image-analysis  (Quantimet 
720).  Shrinkage  was  measured  on  the  surface  of 
dried  samples  using  the  same  apparatus.  The  appli- 
cation of  wetting  and  drying  cycles  to  the  control 
samples  first  increased  the  proportion  of  pores 
ranging  from  30  micrometers  to  1  mm  in  equiva- 


lent pore  diameter  to  a  maximum,  and  then  these 
pores  decreased  steadily  with  further  wetting  and 
drying  cycles.  In  treated  samples  the  intra-aggre- 
gate  porosity  was  higher  than  in  control  samples 
only  after  the  first  wetting  and  drying  cycles;  then 
it  was  always  lower  and  at  the  end  of  the  experi- 
ment it  decreased  with  respect  to  the  beginning. 
Modifications  of  pore  size  distribution  were  also 
observed.  The  total  surface  shrinkage  increased 
after  wetting  and  drying  cycles  and  in  control 
samples  was  always  higher  than  in  treated  samples 
but,  at  the  end  of  the  experiment,  cracks  were 
larger  in  treated  samples.  This  unusual  behavior  of 
soil-compost  interactions  could  be  ascribed  to  the 
salinity  of  both  soil  and  compost.  (Lantz-PTT) 
W86-04406 


EVAPOTRANSPIRATION  AND  SOIL  WATER 
RELATIONSHIPS  FOR  SPRING  WHEAT  AND 
SOYBEAN, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

For  primary  bibliographic   entry  see   Field   2D. 

W86-04407 


STEADY-STATE  EVAPORATION  FROM  LAY- 
ERED SOILS, 

Agricultural  Coll.   of  Athens  (Greece).   Lab.   of 

Agricultural  Hydraulics. 

A.  Poulovassilis,  and  M.  Psychoyou. 

Soil  Science  SOSCAK,  Vol.  140,  No.  6,  p  399-405, 

December  1985.  6  fig,  13  ref. 

Descriptors:  'Soil  water,  'Evaporation,  'Layered 
soils,  Pressure  head,  Water  table  fluctuations,  Soil 
types,  Soil  properties. 

The  paper  theoretically  examines  the  shape  of  the 
steady-state  soil  water  profile  in  layered  soils,  and 
the  effect  of  layering  on  the  evaporation  rate.  It  is 
shown  that  the  soil  water  pressure  head  gradient 
(and  the  hydraulic  head  gradient)  may  show  a 
discontinuity  at  the  layer  junction.  The  character- 
istics of  this  discontinuity  depend  on  the  value  of 
the  pressure  head  prevailing  at  the  junction  and  the 
type  of  layer  considered.  Further  shown  is  that  the 
relationships  between  maximum  heights  Z  above 
the  water  table,  and  the  constant  evaporation  rates 
U  maintained  for  a  relatively  coarse  and  for  a 
relatively  fine  soil,  cross  each  other  at  an  interme- 
diate value  of  U,  with  the  relationship  for  the 
coarse  soil  lying  lower  at  small  U  and  higher  at 
large  U  than  that  for  the  fine  soil.  Finally  shown  is 
that  when  at  the  layer  junction,  pressure  head 
values  prevail,  at  which  the  pressure  head-hydrau- 
lic conductivity  relationships  for  the  two  layers 
cross  each  other.  Then  the  U-Z  sub  c,f  and  the  U- 
Z  sub  f,c  relationships  (where  Z  sub  c,f  and  Z  sub 
f,c  denote  maximum  heights  in  a  fine  over  coarse 
and  a  coarse  over  fine  layer  sequence,  respective- 
ly) form  an  upper  and  a  lower  bound  of  all  other 
relationships  for  the  layered  soils,  and  of  those  for 
the  uniform  materials  that  may  take  part  in  forming 
the  layered  profiles.  (Lantz-PTT) 
W86-04409 


VARIATION  IN  THE  QUALITY  OF  TENSION 
LYSIMETER  SOIL  WATER  SAMPLES  FROM 
A  FINNISH  FOREST  SOIL, 

Finnish  Forest  Research  Inst.,  Helsinki. 

M.  R.  Starr. 

Soil  Science  SOSCAK,  Vol.  140,  No.  6,  p  453-461, 

December  1985.  3  fig,  4  tab,  20  ref. 

Descriptors:  'Soil  water,  'Lysimeters,  'Water 
quality,  'Forest  soils,  Iron  podsol,  Hydrogen,  Am- 
monia, Phosphates,  Potassium,  Calcium,  Conduc- 
tivity. 

The  paper  examines  sources  of  variation  in  the 
chemical  quality  of  soil  water  collected  during  a  9- 
wk  period  (July  to  September  1981)  with  six  ten- 
sionlysimeters  installed  at  a  forest  harvested  site  in 
central  Finland.  The  soil  was  an  iron  podsol,  and 
the  lysimeters  were  installed  to  a  depth  of  25  cm. 
Three  lysimeters  were  installed  at  2-  to  3-m  spac- 
ings  in  the  center  of  two  plots,  some  200  m  apart, 
and  were  fitted  with  6  cm  long  x  3  cm  o.d.  sintered 
glass   cups  of  pore  size    10  to    16   micrometers. 
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Field  2— WATER  CYCLE 
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Group  2G — Water  In  Soils 

Replicate  samples,  usually  five,  were  drawn  regu- 
larly each  week  with  each  lysimeter,  using  a  ten- 
sion pressure  of  ca.  42  kPa.  The  mean  soil  water 
tension  at  the  15-  and  35-cm  depths  was  4.1  and  3.1 
kPa,  respectively.  Chemical  analysis  (conductivity 
and  H(  +  ),  NH4(  +  ),  P04(3-),  and  K(  +  )  and 
Ca(2  +  )  ion  concentrations)  of  the  unfiltered  sam- 
ples was  completed  within  72  hr  of  collection.  The 
sampling  error  among  replicates  was  found  to  de- 
crease in  the  order:  NH4(-|-),  H(  +  ),  P04(3-), 
K(  +  )  and  Ca(2  +  ),  conductivity.  Significant  differ- 
ences (P  =  0.05)  in  lysimeter  water  quality  within 
the  same  plot  were  found  for  all  determinations 
except  P04(3-).  Significant  differences  among 
plots  were  found  for  all  determinations  except 
NH4(  +  )  and  P04(3-).  The  amount  of  spatial  varia- 
tion at  each  sampling  date  varied,  but  the  differ- 
ences among  lysimeters  were  consistent  through- 
out, and  all  six  lysimeters  showed  generally  similar 
trends.  The  mean  lysimeter/rain  quality  ratios 
were:  conductivity,  1.9;  H(  +  ),  1.1;  NH4(  +  ),  0.04; 
PC4(3-),  0.2;  K(  +  ),  6.3;  and  Ca(2+),  29.3.  With 
the  exception  of  conductivity,  lysimeter  water 
quality  showed  no,  or  only  weak  rainfall-related 
dilution  effects.  Peak  concentrations  of  H(+)  and 
Ca(2  +  )  followed  rainfall  with  extreme  concentra- 
tions and  loads  of  these  ions.  (Lantz-PTT) 
W86-O4410 


SATURATED  AND  UNSATURATED  HYDRAU- 
LIC CONDUCTIVITY  OF  SWELLING  CLAYS, 

Tokyo  Univ.  (Japan).  Faculty  of  Agriculture. 
M.  Nakano,  Y.  Amemiya,  and  K.  Fujii. 
Soil  Science  SOSCAK,  Vol.   141,  No.   1,  p  1-6, 
January  1986.  8  fig,  16  ref. 

Descriptors:  *Soil  water  movement,  'Saturated 
soils,  'Unsaturated  soils,  'Hydraulic  conductivity, 
•Clays,  Soil  water,  Flow  discharge,  Swelling 
clays,  Infiltration,  Bentonite. 

The  theory  of  water  flow  in  swelling  clays  may  be 
developed  in  a  space  coordinate  system  at  rest, 
assuming  that  the  flux  of  clay  particles  can  be 
defined  by  the  space  gradients  of  potential  respon- 
sible for  the  movement  of  clay  particles,  which  is 
related  to  the  gradients  of  water  potential.  Within 
this  framework,  the  hydraulic  conductivity  of  satu- 
rated and  unsaturated  swelling  clays  is  defined  and 
measured,  from  the  water  and  clay  content  profiles 
obtained  from  infiltration  experiments  into  unsatu- 
rated bentonite.  As  a  result,  the  hydraulic  conduc- 
tivity is  found  to  increase  from  0.000001  -  0.1  cm/d 
when  the  volumetric  water  content  increases  from 
0.5  to  0.95  cu  cm/cu  cm.  (Lantz-PTT) 
W86-04411 


DETERMINATION  OF  DIFFUSrVTTY  AND 
HYDRAULIC  CONDUCTIVnY  IN  SOILS  AT 
LOW  WATER  CONTENTS  FROM  NONDE- 
STRUCTIVE TRANSDZNT  FLOW  OBSERVA- 
TIONS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

M.  E.  Grismer,  D.  B.  McWhorter,  and  A.  Klute. 
Soil  Science  SOSCAK,  Vol.  141,  No.  1,  p  10-19, 
January  1986.  9  fig,  1  tab,  15  ref. 

Descriptors:  *Soil  water  movement,  'Diffusivity, 
•Hydraulic  conductivity,  'Soil  water,  'Transient 
flow,  Experimental  design,  Mathematical  studies, 
Gamma  radiation,  Vapor  adsorption,  Reproduc- 
ibility. 

Presented  is  an  experimental  method  that  nondes- 
tructive^, relatively  quickly,  and  reproducibly  de- 
velops data  necessaary  for  finite-difference  calcula- 
tions of  liquid-vapor  diffusivities  for  water  con- 
tents between  approximately  1%  and  any  interme- 
diate value  of  interest.  The  method  relies  on  deter- 
mining the  temporal  and  spatial  distribution  of 
water  content  using  gamma-attentuation  tech- 
niques during  water  absorption  into  a  horizontal 
column  containing  oven-dry  soil.  Diffusivities  (and 
conductivities  given  the  water  retention  curve)  are 
calculated  from  the  measured  water-content  distri- 
butions using  a  finite  difference  form  of  the  conti- 
nuity equation.  The  method  is  successfully  applied 
to  soils  varying  in  texture  from  a  fine  sand  to  a  clay 
loam.  Vapor  adsorption  and  transport  mechanisms 
are  discussed  in  the  context  of  the  liquid-vapor 


diffusivity  function,  using  experimentally  measured 
vapor  adsorption  isotherms.  Conductivities  calcu- 
lated from  results  of  experiments  conducted  using 
thermocouple  psychrometers  to  nondestructively 
measure  suction  heads  in  a  clay  loam  during  the 
flow  processes  are  also  presented.  (Lantz-PTT) 
W86-04412 


1984  DROUGHT  ON  THE  CANADIAN  PRAI- 
RIES, 

Saint  Patrick's  Coll.,  Maynooth  (Ireland). 

J.  Sweeney. 

Weather  WTHRAL,  Vol.  10,  p  302-3009,  October 

1985.  6  fig,  20  ref. 

Descriptors:  'Drought,  'Canada,  'Prairies,  'Soil 
Water,  'Precipitation,  Grain  crops,  Alberta,  Sas- 
katchewan, Manitoba,  Evapotranspiration. 

The  1984  drought  in  the  three  Prairie  Provinces, 
Alberta,  Saskatchewan,  and  Manitoba,  Canada,  is 
described,  including  water  balance  components 
(soil  water,  potential  evapotranspiration,  actual 
evapotranspiration,  and  precipitation),  the  chronol- 
ogy of  the  drought,  short-  and  long-term  perspec- 
tives on  causes  of  the  drought,  and  its  cost.  Pre- 
cipitation, snow,  and  barometric  pressure  during 
the  1983-1984  period  are  discussed.  Drought  on  the 
prairies  can  stem  either  from  a  poor  winter  snow 
season  or  from  a  failure  of  summer  precipitation; 
both  had  a  role  in  the  1984  drought.  A  relationship 
between  enhanced  zonal  flow,  which  promotes 
drought  on  the  Plains  and  Prairies,  and  solar  cycles 
may  be  a  reality,  and  the  1984  drought  may  be  seen 
in  this  context.  A  figure  in  excess  of  $2.5  billion 
may  be  attached  to  the  1984  drought,  primarily  as 
a  result  of  drops  in  production  of  major  grain 
crops.  (Rochester-PTT) 
W86-04508 


MEASURED  AND  CREAMS-PREDICTED  NI- 
TROGEN LOSSES  FROM  TOMATO  AND 
CORN  MANAGEMENT  SYSTEMS, 

Southeast  Kansas  Branch  Experiment  Station,  Par- 
sons. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04538 


ROLE  OF  WATER  IN  SODL  FORMATION, 

Vsesoyuznyi       Nauchno-Issledovatel'skii        Inst. 

Tabaka  i  Makhorki,  Krasnodar  (USSR). 

V.  K.  Uvarov,  and  A.  I.  Ionov. 

Soviet  Soil  Science  SSSCAE,  Vol.  17,  No.2,  p  1-6, 

March-April  1985.  1  fig,  16  refs.  Translated  from 

Pochvovedeniye,  No  2,  p  15-20,  1985. 

Descriptors:  'Soil  water,  'Soil  genesis,  'Soil  water 
movement,  'Slopes,  Caucasus,  Soil  catena,  Eleva- 
tion, Precipitation,  Chernozems,  Podzols,  Subsur- 
face water. 

The  role  of  water  in  the  formation  of  soils  on  short 
slope  and  on  the  general  slope  of  the  northwest 
Caucasus  is  illustrated.  The  roles  of  slope,  altitude, 
annual  precipitation,  and  slope  aspect  in  soil  devel- 
opment are  discussed.  With  respect  to  the  direction 
in  which  the  water  moves  on  the  general  slope  of 
the  western  Caucasus,  soils  can  be  divided  into  two 
groups:  (1)  soils  in  which  the  water  moves  pre- 
dominantly in  a  lateral  direction  and  (2)  soils  in 
which  the  water  moves  in  a  predominantly  vertical 
direction.  To  the  first  group  belong  the  soils  of  the 
mountains  and  the  foothills,  beginning  with  the 
Mountain  Meadow  soils  and  ending  with  the  Gray 
Mountain  Forest  soils.  To  the  second  group  belong 
the  soils  of  the  plain  at  the  foot  of  the  mountains: 
Compact  Chernozems  and  dense  leached  Cherno- 
zems. The  most  typical  soils  of  the  first  group  are 
the  gray  Typical  Mountain  Forest  soils.  Almost  all 
of  the  water  in  these  soils  moves  as  a  lateral 
subsurface  flow  and  only  a  very  small  part  perco- 
lates into  the  substratum.  The  typical  soils  in  the 
second  group  are  the  leached  Chernozems,  in 
which  the  lateral  flow  is  almost  absent.  Podzoliza- 
tion  arises  in  areas  where  there  is  a  sharp  bend  in 
the  surface.  As  a  result  of  decrease  in  slope  in  these 
areas,  water  movement  slows  and  flooding  occurs. 
(Rochester-PTT) 
W86-O4550 


SOIL  FORMATION  ON  TUFF  PARENT  MATE 
RIAL  IN  THE  POKAMENYA  TUNGUSK7 
RIVER  BASIN, 

Akademiya    Nauk    SSSR,    Moscow.    Pochvenny 

Inst. 

N.  I.  Belousova,  I.  I.  Vasenev,  and  Y.  B. 

Tsekhanovskaya. 

Soviet  Soil  Science  SSSCAE,  Vol.  17,  No.  2,  p  7 

17,  March-April  1985.  3  fig,  3  tab,  14  ref.  Translat 

ed   from   Pochvovedeniye,   No  3,   p  9-19,    1985 

Descriptors:  'Soil  genesis,  'Sedimentary  rocki 
•Soil  water,  'Precipitation,  'Leaching,  'Soil  pre 
files,  'Soil  solution,  Iron,  Slope  movements,  Tern 
perature,  Podzols,  Permeability,  Seasonal  varia 
tion. 

Podzol  formation  on  basal  tuff  sedimentary  rock 
is  evaluated  from  indirect  landscape  and  soil  datl 
direct  determinations  of  permeability  and  fiel 
moisture  percentage,  and  observations  carried  on 
on  the  soil  moisture  dynamics  and  penetration  c 
atmospheric  precipitation  into  the  soil  profile  i 
years  differing  in  amount  of  soil  moisture.  The  soil 
studied  here  are  characterized  by  the  following:  (1 
a  leaching  regime  with  an  intensive  water  ej 
change  that  ensures  the  removal  of  soluble  sul 
stances  from  the  soil  profile,  thereby  creating  th 
real  conditions  for  the  formation  of  podzolic  soil 
(2)  a  seasonally  variable  water  regime  that  may  nc 
arise  every  year,  but  results  in  the  segregation  c 
Fe  in  the  A2  horizons  typical  of  texturally  differei 
tiated  Taiga  soils;  (3)  fall  and  spring  waterloggin 
of  the  soil  that  may  cause  the  temporary  disaggn 
gation  and  makes  plastic  the  substrate  in  the  low< 
part  of  the  profile,  thereby  creating  the  conditioi 
for  slope  movements,  and  (4)  judging  by  the  ten 
perature,  the  present  sod-podzolic  soils  are  muc 
older  than  the  loamy  sod-podzolic  soils  of  tl 
European  USSR.  (Rochester-PTT) 
W86-04551 


RELATIONSHIPS  BETWEEN  THE  SWELLIN 
OF  SOME  SODLS  AND  SPECIFIC  SURFAC 
CATEGORIES  AND  THE  ENERGETICS  0 
SOIL  MOISTURE, 

Akademiya   Nauk   SSSR,    Moscow.    Pochvenn 

Inst. 

P.  M.  Sapozhnikov. 

Soviet  Soil  Science  SSSCAE,  Vol.  17,  No.  3,  p  8 

93,  May-June  1985.  2  fig,  2  tab,  11  ref.  Translat* 

from  Pochvovedeniye,  No  3,  p  40-45,  1985. 

Descriptors:  'Soil  water,  'Wetting,  'Humas,  S< 
properties,  Podzols,  Chernozems. 

The  relationship  between  swelling,  specific  sulfa 
categories,  and  the  energy  status  of  soil  water  w 
examined  in  sod-podzolic  soils,  ordinary  chern 
zems,  and  red  ferralitic  soils.  External  specific  si 
face  has  the  greatest  effect  on  the  swelling  of  so 
podzolic  and  ferralitic  soils,  whereas  the  hum 
and  specific  surface  (determined  by  low-tempe: 
ture  nitrogen  absorption)  have  the  greatest  effe 
on  the  swelling  of  Chernozemic  soils.  Two  stag 
of  swelling,  corresponding  to  the  energy  states 
soil  water  can  be  distinguished:  intradomain  ai 
interdomain.  Intradomain  swelling  corresponds 
the  interval  of  potentials  from  the  initial  potentii 
to  the  first  layer  of  the  wetting  film.  Interdoms 
swelling  corresponds  to  the  interval  of  potenti 
from  the  first  layer  of  the  wetting  film  to  the  fii 
critical  potential,  which  corresponds  to  the  ma 
mum  film  moisture.  (Rochester-PTT) 
W86-04552 


DIURNAL  VARIATIONS  OF  SOEL-MOISTUI 
TENSION, 

Moscow  State  Univ.  (USSR).  Dept.  of  Soil  S 

ence. 

A.  D.  Voronin,  Y.  V.  Shein,  and  1. 1.  Gudima. 

Soviet  Soil  Science  SSSCAE,  Vol.  17,  No.  4,  p  I 

93,  July-August  1985.  4  fig,  12  ref.  Translated  frc 

Pochvovedeniye,  No  6,  p  66-74,  1985. 

Descriptors:  'Soil  water,  'Temperature,  'Evat 
transpiration,  'Diurnal  distribution,  Clay  loa 
Cotton,  Alfalfa,  Hysteresis,  Cultivated  lands,  P< 
zols. 
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WATER  CYCLE— Field  2 


Diurnal  variations  in  soil-moisture  tension  (P  sub  t) 
and  their  causes  were  conducted  on  various  clay 
loam  soils,  either  fallow,  or  under  cotton  or  alfalfa 
cultivation.  Tensiometers  with  combined  water- 
mercury  manometers  were  employed  in  sampling. 
P  sub  t  fluctuates  considerably  during  the  day, 
from  -20  to  -44  kPa  in  the  surface  layers.  The 
amplitude  of  the  fluctuations  decreases  with  depth, 
reaches  maximum  values  for  P  sub  t  from  -20  to  -40 
kPa,  and  decreases  as  the  soil  dries  more  deeply. 
The  minimum  P  sub  t  values  are  observed  at  7-11 
pm,  and  the  maximum  values  at  9-11  am.  The 
diurnal  variations  of  P  sub  t  are  produced  primari- 
ly by  evapotranspiration  and  water  inflow  from 
neighboring  soil  layers.  The  existence  of  a  diurnal 
P  sub  t  variation,  its  dependence  on  the  inflow  and 
outflow  of  water  and,  to  a  lesser  extent,  on  meteor- 
ological conditions  and  soil  temperature,  elucidates 
some  difficult-to-explain  facts,  and  raises  several 
new  problems.  The  dynamics  of  P  sub  t  make  it 
difficult  to  obtain  a  water-retention  curve  from 
field  data.  Hysteresis  also  complicates  the  analysis 
of  field  data.  (Rochester-PTT) 
W86-04553 


MODEL  OF  THE  HYSTERESIS  OF  WATER 
RETENTION  BY  SOILS, 

Akademiya  Nauk  SSSR,  Moscow.   Inst,  of  Soil 

Science  and  Photosynthesis. 

R.  A.  Shcherbakov. 

Soviet  Soil  Science  SSSCAE,  Vol.   17,  No.  4,  p 

103-111,  July-August  1985.  3  fig,  33  ref.  Translated 

from  Pochvovedeniye,  No.  8,  p  54-60,  1985. 

Descriptors:  'Soil  water  retention,  *Soil  water, 
•Capillary  water,  'Hysteresis,  'Sorption,  'Desorp- 
tion,  Mathematical  model,  Retention  capacity. 

A  mathematical  model  of  capillary  hysteresis  is 
proposed  that  makes  it  possible  to  construct  inter- 
mediate curves  from  the  sorption  and  desorption 
curves  of  soil  water  retention.  The  model  is  based 
on  a  description  of  the  relation  between  the  surfi- 
cial  and  spatial  filling  of  pores  and  on  the  correla- 
tion of  pore  filling  with  suction  pressure.  In  an 
example,  second  order  wetting  and  drying  curves 
are  constructed.  Experimental  and  computed 
curves  of  water  retention  by  soils  (sand,  sandy 
loam,  clay,  silt  loam,  and  clay  loam)  showed  good 
agreement,  thus  verifying  the  present  method  for 
computing  intermediate  wetting  and  drying 
curves.  Intermediate  curves  of  higher  order  can  be 
constructed  similarly  to  second-order  curves, 
making  it  possible  to  compute  water  transport  in 
soils  with  allowance  for  hysteretical  phenomena.  A 
correlation  function  of  pore  filling  characterizes 
the  structure  of  the  pore  space  of  soil.  (Rochester- 
PTT) 
W86-04554 


INTERCEPTION  OF  SNOW  BY  THE  FOREST 
CANOPY, 

Tennessee  Div.  of  Health  Planning,  Nashville. 
For  primary  bibliographic  entry  see  Field  2C. 
W86-04555 


HYDROMORPHIC  SOILS  WETTED  BY 
GROUNDWATER  IN  NORTHERN  KAZAKH- 
STAN, 

Kazakhskii  Gosudarstvennyi  Selskokhozyaistven- 

nyi  Inst.,  Alma-Ata  (USSR). 

V.  A.  Bobrov,  and  A.  G.  Safronov. 

Soviet  Soil  Science  SSSCAE,  Vol.  17,  No.  1,  p  11- 

20,  January-February   1986.  2  fig,  5  tab,   10  ref. 

Translated  from  Pochvovedeniye,  No  2,  d  5-14. 

1985. 

Descriptors:  'Soil  water,  'Soil  classification,  'Sur- 
face water,  'Groundwater,  'Kazakhstan,  Steppes, 
Plains,  Soil  profiles. 

New  large-scale  studies,  which  included  boring 
into  main  profiles  to  the  groundwater  level  in  soils 
of  Northern  Kazakhstan,  revealed  substantial  areas 
of  soils  with  groundwater  close  to  the  surface.  The 
soils  of  the  slightly  undulating  plains  of  this  area 
previously  were  considered  to  be  automorphic. 
Based  on  all  the  currently  available  data,  the  au- 
thors divide  the  hydromorphic  soils  of  the  steppes 
(including  semihydromorphic  into  three  groups: 


(1)  hydromorphic  soils  with  surface  wetting,  in- 
cluding (a)  surface  flowing  and  (b)  surface  stag- 
nant; (2)  hydromorphic  soils  wetted  by  groundwat- 
er, including  (a)  ground-transpiration  and  (b) 
ground-hydrodynamic  wetting;  and  (3)  hydromor- 
phic soils  with  mixed  wetting,  including  (a)  flow- 
ing and  (b)  stagnant.  The  genesis  of  the  ground- 
water lying  under  these  soils  requires  further 
study.  (Rochester-PTT) 
W86-04556 


2H.  Lakes 


MANAGEMENT  OF   LAKE  COMO:   A   MUL- 
TIOBJECnVE  ANALYSIS, 

Consiglio  Nazionale  delle  Pucerche,  Milan  (Italy). 

Centro  di  Teoria  dei  Sistemi. 

For  primary  bibliographic  entry  see  Field  6A. 

W86-04165 


FROM  PHYTOPLANKTON  TO  DETRITUS 
AND  BACTERIA:  EFFECTS  OF  SHORT-TERM 
NUTRIENT  AND  FISH  PERTURBATIONS  IN 
A  EUTROPHIC  LAKE, 

Oslo  Univ.  (Norway).  Biologisk  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04180 


REGULATING  FACTORS  OF  THE  CONCEN- 
TRATION OF  DISSOLVED  CARBOHYDRATES 
IN  A  CENTRAL  WATER  COLUMN  OF  LAKE 
SUWA,  JAPAN, 

Yamagata  Univ.  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W86-04182 


LIMNOLOGY  OF  A  SUBALPINE  LAKE  WITH 
A    HIGH    THROUGH    FLOW    RATE    (LAKE 
KOCHEL):   1.  DYNAMICS  OF  PRODUCTION 
AND  POPULATION  OF  THE  PHYTOPLANK- 
TON IN  DEPENDENCE  ON  NUTRIENTS  (ZUR 
LEMNOLOGIE   DES   STARK   DURCHSTROM- 
TEN   SUBALPINEN    KOCHELSEES:    1.    PRO- 
DUCTIONS-   UND    POPULATIONSDYNAMIK 
DES  PHYTOPLANKTONS  IN  ABHANGIGKEIT 
VOM  NAHRSTOFFANGEBOT), 
Bayerische   Landesanstalt   fuer   Wasserforschung, 
Wielenbach  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04183 


LIMNOLOGY  OF  A  SUBALPINE  LAKE  WITH 
A    HIGH    THROUGH    FLOW    RATE    (LAKE 
KOCHEL):    2.    SEASONAL,    VERTICAL    AND 
HORIZONTAL    DISTRIBUTION    OF    BACTE- 
RIA (ZUR  LIMNOLOGm  DES  STARK  DURCH- 
STROMTEN  SUBALPINEN  KOCHELSEES:  2. 
SAISONALE,    VERTIKALE    UND    HORIZON- 
TALE  VERTEILUNG  DER  BAKTERIEN), 
Bayerische   Landesanstalt   fuer   Wasserforschung, 
Wielenbach  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04184 


UPTAKE  OF  INORGANIC  CARBON  AND  NI- 
TROGEN BY  PHYTOPLANKTON  DURING 
THE  WINTER  MIXING  PERIOD  IN  A  FRESH- 
WATER LAKE,  LAKE  NAKANUMA,  JAPAN, 

Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

T.  Miyazaki,  and  S.  -E.  Ichimura. 
Archiv  fur  Hydrobiologie  AHYBAY,  Vol.    105, 
No.  4,  p  409-421,  February  1986.  5  fig,  4  tab,  20 
ref.  Japan  Ministry  of  Education,  Science  and  Cul- 
ture Grant  No.  60540419. 

Descriptors:  'Absorption,  'Inorganic  compounds, 
•Carbon,  'Nitrogen,  'Phytoplankton,  'Lake  Na- 
kanuma,  Mixing,  Light  penetration,  Opacity,  Ni- 
trates, Nitrites,  Ammonium,  Model  studies,  Japan. 

Assimilation  of  inorganic  carbon  and  nitrogen  into 
phytoplankton  was  examined  during  the  winter 
mixing  period  in  a  small,  freshwater  lake,  Lake 
Nakanuma,  Japan.  Carbon  assimilation  in  the  sur- 
face layer  (1  m)  was  larger  than  that  in  the  deeper 
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layers  (4  and  8  m).  The  difference  between  the 
assimilation  in  the  light  and  that  in  the  dark  was 
large.  Ammonium  assimilation  was  largest  among 
inorganic  nitrogen  examined  (ammonium,  nitrite 
and  nitrate).  Uptake  of  nitrate  and  nitrite  was 
almost  negligible,  compared  to  that  of  ammonium. 
Ammonium  assimilation  in  the  dark  was  slightly 
smaller  than  that  in  the  light,  the  difference  be- 
tween light  and  dark  assimilation  of  ammonium 
was  not  as  large  as  that  of  carbon.  These  results  are 
consistent  with  the  model  that  carbon  and  nitrogen 
assimilation  into  phytoplankton  does  not  necessari- 
ly occur  simultaneously,  and  that  sorted  carbon 
may  be  used  for  assimilation  of  nitrogen  and  for 
synthesis  of  nitrogen  compounds  including  amino 
acids,  protein  and  nucleic  acids.  (Lantz-PTT) 
W86-04185 


ENERGY  FLOW  IN  THE  POPULATIONS  OF 
EUDIAPTOMUS  GRACDLOIDES  AND  DAPH- 
NIA  GALEATA  IN  LAKE  ESROM, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04189 


VERTICAL  DISTRIBUTION  OF  FEEDING 
AND  PARTICLE-SELECTIVE  TRANSPORT  OF 
137CS  IN  LAKE  SEDIMENTS  BY  LUMBRICU- 
LU>  OLIGOCHAETES, 

Wisconsin    Univ.-Milwaukee.    Center    for    Great 

Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04246 


EFFECT  OF  FALL  TURNOVER  ON  TERMI- 
NAL CARBON  METABOLISM  IN  LAKE  MEN- 
DOTA  SEDIMENTS, 

Wisconsin  Univ. -Madison.  Dept.  of  Bacteriology. 
T.  J.  Phelps,  and  J.  G.  Zeikus. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  50,  No.  5,  p  1285-1291,  Nov.  1985. 
2  fig,  6  tab,  39  ref. 

Descriptors:  'Carbon  Cycle,  'Sediment  Analysis, 
'Lake  Sediments,  'Lake  Mendota,  Wisconsin, 
'Bacterial  Analysis,  Methane  Bacteria,  Sulfates, 
Eutrophic  Lakes,  Seasonal  Variation,  Methanol, 
Acetate,  Ethanol,  Stratification,  Carbon  Dioxide. 

The  carbon  and  electron  flow  pathways  and  the 
bacterial  populations  responsible  for  the  transfor- 
mation of  H2-C02,  formate,  methanol,  methyla- 
mine,  acetate,  ethanol,  and  lactate  were  examined 
in  eutrophic  sediments  collected  during  summer 
stratification  and  fall  turnover  in  Lake  Mendota, 
Wisconsin.  The  rate  of  methane  formation  aver- 
aged 1.130  micromol  of  CH4/liter  of  sediment/day 
during  late-summer  stratification  versus  433  micro- 
mol of  CH4/liter  sediment/day  during  the  early 
portion  of  fall  turnover,  whereas  the  rate  of  sulfate 
reduction  of  280  micromol  of  sulfate/liter  of  sedi- 
ment/day versus  1,840  micromol  of  sulfate/liter  of 
sediment/day  during  the  same  time  periods,  re- 
spectively. The  sulfate-reducing  population  re- 
mained constant  while  the  methanogenic  popula- 
tion decreased  by  one  to  two  orders  of  magnitude 
during  turnover.  The  acetate  concentration  in- 
creased from  32  to  81  micromol/liter  of  sediment 
while  the  acetate  transformation  rate  constant  de- 
creased from  3.22  to  0.71/h,  respectively,  during 
stratification  versus  turnover.  Acetate  accounted 
for  nearly  100%  of  total  sedimentary  methanogen- 
esis  during  turnover  versus  70%  during  stratifica- 
tion. The  fraction  14C02  produced  from  all  Re- 
labeled substrates  examined  was  10  to  40%  higher 
during  fall  turnover  than  during  stratification.  The 
addition  of  Desulfovibrio  vulgaris  to  sulfate- 
amended  sediments  greatly  enhanced  the  amount 
of  C02  produced  from  either  (14C)methanol  or  (2- 
14C)acetate,  suggesting  that  H2  consumption  by 
sulfate  reducers  can  alter  methanol  or  acetate 
transformation  by  sedimentary  methanogens. 
These  data  suggest  that  turnover  dynamically 
alters  carbon  transformation  in  eutrophic  sediments 
such  that  sulfate  reduction  dominates  over  methan- 
ogenesis  principally  as  a  consequence  of  altering 
hydrogen  metabolism.  (Author's  abstract) 
W86-04253 
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Group  2H — Lakes 

TRACE  METAL  DEPOSITION  AND  MOBILI- 
TY IN  THE  SEDIMENTS  OF  TWO  LAKES 
NEAR  SUDBURY,  ONTARIO, 

Institut    National   de   la   Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04349 


WATER  BALANCE  OF  LAKE  VICTORIA, 

Institute  of  Hydrology,  Wallingford  (England). 
B.  S.  Piper,  D.  T.  Plinston,  and  J.  V.  Sutcliffe. 
Hydrological   Sciences  -  Journal  -  des  Sciences 
Hydrologiques  HSJODN,  Vol.  31,  No.  1,  p  25-37, 
March  1986.  5  fig,  3  tab,  16  ref. 

Descriptors:  'Water  balance,  'Lakes,  'Hydrologic 
budget,  *Rain  gages,  'Stream  discharge,  'Rainfall- 
runoff  relationship,  'Lake  Victoria,  'Africa,  Statis- 
tical analysis. 

After  reviewing  lake  inflows  and  the  method  of 
calculating  lake  rainfall  from  lakeside  gauges,  the 
historic  lake  water  balance  between  1961  and  1964 
was  reproduced.  The  historic  sequence  of  lake 
levels  can  be  reproduced  using  relatively  simple 
combinations  of  the  lakeside  rainfall  records,  with- 
out the  need  for  adjustment  of  the  rainfall  compo- 
nent during  periods  of  lake  rise.  This  rainfall  series 
can  be  used  either  with  measured  tributary  inflows 
of  1956-1978  or  with  tributary  inflows  simulated 
from  catchment  rainfall  over  the  longer  period 
1925-1978.  The  rainfall  and  tributary  inflows,  in 
combination  with  a  reasonable  estimate  of  evapora- 
tion, can  reproduce  the  measured  lake  levels  and 
lake  outflows  through  the  water  balance  in  terms 
of  seasonal  and  long-term  variations.  This  success 
can  be  attributed  to  the  fact  that  a  constant  set  of 
rain  gauges  was  used,  with  no  scaling  constraint  on 
the  weighting  factors,  so  that  the  important  rainfall 
in  the  northeast  was  properly  represented.  A  se- 
quence of  three  years  with  rainfall  above  average, 
but  amplifying  its  variation  from  the  mean,  was 
sufficient  to  explain  what  appears  to  have  been  an 
exceptional  event  when  the  lake  level  series  is 
studied  in  isolation.  (Rochester-PTT) 
W86-04386 


INTERNAL  FACTORS  CONTROLLING  PEAT- 
LAND-LAKE  ECOSYSTEM  DEVELOPMENT, 

Wisconsin  Univ. -Madison.  Center  for  Limnology. 
T.  K.  Kratz,  and  C.  B.  DeWitt. 
Ecology  ECOLAR,  Vol.  67,  No.   1,  p   100-107, 
February  1986.  7  fig,  1  tab,  32  ref.  NSF  Grant  Nos. 
DEB77-14501  and  DEB80-12313. 

Descriptors:  'Peat  bogs,  'Lakes,  'Ecosystems, 
•Model  studies,  'Limnology,  Stratification,  Mat 
peat,  Peat  density,  Vertical  distribution,  Growth 
rates,  Radioactive  dating,  Wisconsin. 

To  examine  nonclimatic  factors  controlling  a 
small-peatland  development,  the  classical  model  of 
peatland  development  by  hypothesizing  the  exist- 
ence of  three  horizontal  zones  was  expanded.  Then 
tested  were  five  predictions  derived  from  the  ex- 
panded model.  Prediction  (1):  Pete  Strata.  There 
are  two  vertical  strata  of  peat,  an  upper  layer 
consisting  of  peat  formed  in  the  floating  or  ground- 
ed mat  (mat  peat)  and  a  lower  layer  of  peat  formed 
in  the  floating  mat,  but  dropped  from  the  side  or 
bottom  of  the  mat  (debris  peat).  Underlying  these 
strata  are  lake  sediments  originating  in  the  water 
column.  Prediction  (2):  Strata  Boundary.  Chamae- 
daphne  calculata  provides  the  framework  for  mat 
growth,  and  therefore  stems  and  roots  of  this  plant 
from  the  lake  edge  to  the  upland.  Prediction  (3): 
Strata  Thickness.  Thickness  of  mat  peat  increases 
as  a  function  of  the  depth  of  the  original  basin  and 
the  length  of  time  peat  has  been  accumulating. 
Prediction  (4):  Peat  Density.  The  density  of  peat 
increases  with  distance  from  the  lake  edge  up  to  a 
zone  in  which  peat  has  reached  a  maximum  density 
and  mean  density  is  constant.  Prediction  (5):  Verti- 
cal Accumulation  Rate.  The  long-term  rate  of  ver- 
tical accumulation  (in  grams/sq  m/yr)  decreases 
with  distance  from  the  lake  edge.  To  test  these 
predictions,  data  were  collected  on  peat  stratigra- 
phy, lake-edge  vegetation,  and  peat  age  and  densi- 
ty in  Fallison  Bog,  a  5.5-ha  peatland  lake  system  in 
Northern  Wisconsin,  and  to  a  lesser  extent  from  1 3 
other  peatlands  in  the  region.  Each  prediction  was 


confirmed,  except  that  thickness  of  mat  peat  ap- 
pears to  be  independent  of  peat  accumulation  time. 
The  vertical  growth  rate  of  the  mat  was  estimated 
by  radiocarbon  dating  of  C.  calculata  stems.  By 
dating  twigs  at  different  locations  in  the  mat,  it  was 
estimated  that  the  rate  of  vertical  peat  accumula- 
tion ranges  from  34-75  gm/sq  m/yr,  depending  on 
location  within  the  peatland.  (Lantz-PTT) 
W86-04400 


DIURNAL  MIXED  LAYER, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 

Engineering. 

J.  Imberger. 

Limnology  and  Oceanography  LIOCAH,  Vol.  30, 

No.  4,  p  737-770,  July  1985.  26  fig,  2  tab,  49  ref. 

Descriptors:  'Wind,  'Solar  energy,  'Mathematical 
model,  'Mixolimnion,  'Isotherms,  Energy  conver- 
sion, Upwelling,  Monin-Obukhov  length,  Welling- 
ton reservoir,  Australia,  Diurnal  distribution,  Lim- 
nology. 

Fine-scale  measurements  and  temperature  gradient 
microstructure  data  are  used  to  describe  the  diur- 
nal energetics  of  the  mixed  layer  in  the  Wellington 
Reservoir,  Western  Australia.  The  Wedderburn 
number  (W)  ranged  from  0.02  at  the  start  of  the 
heating  phase  to  about  10  at  the  end  of  the  convec- 
tive  period.  During  the  intermediate  strong  wind 
period,  W  remained  at  about  0. 1 ;  the  surface  wind 
stress  induced  a  strong  tilt  of  the  isotherms  at  the 
base  of  the  mixed  layer.  The  ratio  of  the  Monin- 
Obukhov  length  to  the  depth  of  the  mixed  layer 
ranged  from  about  5.0  during  the  morning  to  0.005 
at  the  end  of  the  convective  period.  A  simple  one- 
dimensional  integral  mixed  layer  model  was  ap- 
plied to  assess  the  importance  of  the  temporal 
terms  in  diurnal  simulations  and  to  verify  the 
values  of  the  energy  conversion  efficiences  used  in 
such  models.  Overall,  the  model  performed  ex- 
tremely well,  but  the  results  showed  the  need  to 
develop  paramaterizations  for  the  energetics  of 
billowing  induced  by  large  shears  across  the  base 
of  the  mixed  layer  and  for  the  mixing  accompany- 
ing upwelling.  (Rochester-PTT) 
W86-04510 


SPECIAL  CONTRIBUTION,  MANAGING  THE 
GREAT  LAKES  BASIN  AS  A  HOME, 

Bundesministerium  der  Finanzen,  Bonn  (Germany, 

F.R.). 

W.  J.  Christie,  M.  Becker,  J.  W.  Cowden,  and  J.  R. 

Vallentyne. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

12,  No.  1,  p  2-17,  1986.  16  ref. 

Descriptors:  'Great  Lakes,  'Water  management, 
'Lake  basins,  Lake  morphology,  Environmental 
policy,  Ecosystems,  Economic  impact,  Public  par- 
ticipation. 

The  ecosystem  approach,  a  more  holistic  way  to 
planning,  research,  and  management  of  the  Great 
Lakes  basin,  was  articulated  as  a  concept  in  the 
1978  Great  Lakes  Water  Quality  Agreement.  In 
order  to  stimulate  movement  of  this  concept  to  a 
series  of  implementable  actions,  and  Ecosystem 
Approach  Workshop  was  held  in  March  1983.  The 
paper  describes  the  process  used  to  define  common 
cause  for  a  group  of  fifty-six  participants  a  diverse 
spectrum  of  backgrounds.  Three  generic  obstacles 
to  attainment  of  an  ecosystem  approach,  which 
emerged  from  pre- workshop.  They  were:  (1)  lack 
of  an  holistic  perspective,  (2)  predominance  of 
egosystem  thinking,  and  (3)  lack  of  a  preventive 
approach.  The  strategy  suggested  for  overcoming 
the  obstacles  was  identified  as  'enlightened  self- 
interest.'  The  participants  proposed  33  initiatives 
for  advancing  the  ecosystem  approach.  These  ini- 
tiatives related  to  improving  the  acquisition  of 
scientific  data,  directing  institutional  change  for 
ecosystem  management,  improving  citizen  partici- 
pation, paying  the  costs  for  resources  use,  educa- 
tion, and  public  awareness.  In  order  to  help  imple- 
ment these  initiatives,  establishment  of  an  ecosys- 
tem approach  monitoring  group  and  an  improved 
public  information  program  is  recommended.  (Au- 
thor's abstract) 
W86-04524 


SEASONAL  AND  SPATIAL  DISTRIBUTION 
OF  BACTERIA,  CHLOROPHYLL,  AND  NU 
TRIENTS  IN  NEARSHORE  LAKE  MICHIGAN 

Michigan   Univ.,   Ann   Arbor.   Great   Lakes   Re 

search  Div. 

R.  Moll,  and  M.  Brahce. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol 

12,  No.    1,  p  52-62,    1986.   5  fig,  4  tab,  46  rd 

Descriptors:  'Lake  Michigan,  'Bacteria,  'Chloro 
phyll,  'Nutrients,  'Spatial  distribution,  Seasoiu 
distribution,  Biomass,  Grand  River,  Population  dj 
namics,  Ecological  effects,  Lake  morphology,  Gli 
cose,  Biological  analysis. 

Bacterial  abundances  and  metabolic  activity  wei 
related  to  chlorophyll  concentrations,  nutrier 
concentrations,  and  the  physical  environment  i 
the  vicinity  of  the  Grand  River  discharge  int 
Lake  Michigan.  The  results  show  that  bacteria  an 
phytoplankton  displayed  almost  opposite  season: 
and  spatial  distributions.  Bacterial  abundance 
were  at  their  annual  high  in  the  late  summer  an 
early  fall  when  chlorophyll  concentrations  an 
primary  productivity  were  at  a  seasonal  low  an 
nutrient  concentrations  were  at  their  annual  nadi 
These  results  indicate  that  bacterial  populatioi 
were  not  highly  stimulated  by  the  presence  ( 
algae  or  algal  extracellular  excretions.  However, 
complete  separation  of  bacterial  and  algal  dynar 
ics  was  difficult  because  of  the  ecological  overls 
between  microalgae  (less  than  3  micro  in  diamete 
and  bacterioplankton.  Analysis  of  bacterial  abui 
dance,  chlorophyll  concentration,  and  gluca 
uptake  by  size  fractions  showed  that  Lake  Midi 
gan  has  an  abundant  crop  of  microalgae.  The 
microalgae  were  difficult  to  separate  from  the  ba 
terioplankton.  The  glucose  uptake  data  by  sL 
class  suggested  a  significant  portion  of  dark  heter 
trophy  was  conducted  by  algae.  (Author's  a 
stract) 
W86-04526 


ANTHROPOGENIC,  POLYHALOGENATE1 
ORGANIC  COMPOUNDS  IN  NON-MIGRAT< 
RY  FISH  FROM  THE  NIAGARA  RIVER  ARI 
AND  TRIBUTARIES  TO  LAKE  ONTARIO, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Chemistl 
R.  Jaffe,  and  R.  A.  Hites. 

Journal  of  Great  Lakes  Research  JGLRDE,  V< 
12,  No.  1,  p  63-71,  1986.  3  fig,  3  tab,  18  ref.  EF 
Grant  No.  R-808961/. 

Descriptors:  'Organic  compounds,  'Halogei 
•Fish,  'Niagara  River,  'Lake  Ontario,  Methai 
Gas  chromatography,  Mass  spectrometry,  Wal 
pollution  effects,  Bromine,  Industrial  wastewat 
Pesticides,  Chlorinated  hydrocarbons. 

Non-migratory  fish  from  the  mouths  of  tributar 
to  Lake  Optario  and  from  the  Niagara  River  a 
its  tributaries  were  analyzed  for  anthropogenic  < 
ganic  compounds  by  methane  enhanced,  negati 
ion,  gas  chromatographic  mass  spectrometry.  T 
results  indicate  that  non-migratory  fish,  sampled 
distances  of  up  to  300  km  from  Niagara  Falls,  N( 
York,  accumulate  pollutants  originating  at  a  p 
ticular  hazardous  waste  site  in  that  city.  Seve 
brominated  aromatic  compounds  that  apparen 
come  from  Rochester,  New  York,  were  also  idei 
fied.  A  variety  of  chlorinated  pesticides  and  co 
pounds  of  industrial  origin  were  found.  (Autho 
abstract) 
W86-04527 


RELATIONSHIPS  BETWEEN  CHLORINAT1 
HYDROCARBON  CONCENTRATIONS  AT 
REARING  MORTALITY  OF  CHINO< 
SALMON  (ONCORHYNCHUS  TSHAWY1 
CHA)  EGGS  FROM  LAKE  MICHIGAN, 
Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fi 
eries  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04528 


EVALUATION  OF  MANAGEMENT  ASPEC 
OF  A  HYPERTROPHIC  AFRICAN  IMPOUK 
MENT, 

National  Inst,  for  Water  Research,  Pretoria  (So 
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Africa). 

For  primary  bibliographic   entry  see   Field   5G. 

W86-04569 


SIMULATION  OF  WATER-BLOOM  IN  A  EU- 
TROPHIC  LAKE  -  TV:  MODELING  THE  VER- 
TICAL MIGRATION  IN  A  POPULATION  OF 
MICROCYSTIS  AERUGINOSA, 

Tokyo    Univ.    of   Agriculture    and    Technology 
(Japan).  Dept.  of  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04579 


USE   OF   ENHANCED    LANDSAT    IMAGERY 
FOR  MAPPING  LAKE  DEPTH, 

Winnipeg  Univ.  (Manitoba).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7B. 
W86-04603 


MODEL  FOR  SEDIMENT  OXYGEN  DEMAND 
IN  LAKES, 

Beak  Consultants  Ltd.,  Mississauga  (Ontario). 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04639 


RESPONSE  OF  PHOTOSYNTHETIC  PARAM- 
ETERS TO  ENVIRONMENTAL  FACTORS  IN 
SIGGEFORASJON,  SWEDEN, 

Uppsala   Univ.    (Sweden).    Limnologiska   Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04647 


MACROPHYTE   DECOMPOSITION   IN   TWO 
TROPICAL  LAKES, 

Fisheries  Research  Inst.,  Szarvas  (Hungary). 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04649 


ECOLOGICAL  ZOOGEOGRAPHY  OF  PALAE- 
MONETES  ANTENNARTUS  (CRUSTACEA,  DE- 
CAPODA), 

Innsbruck  Univ.  (Austria).  Inst,  fuer  Zoologie. 
G.  J.  Dalla  Via. 

Archiv  fur  Hydrobiologie  AHYBAY,  Vol.  106, 
No.  2,  p  251-262,  April  1986.  3  fig,  3  tab,  35  ref. 
Osterreichische  Nationalbank   Project  No.    1208. 

Descriptors:  *Shrimp,  'Physiological  ecology, 
'Palaemonetes  antennarius,  Ecological  distribu- 
tion, Temperature  effects,  Hydrogen  ion  concen- 
tration, Sodium,  Calcium,  Brackish  water,  Salinity, 
Lakes,  Lagoons,  Rivers,  Italy. 

The  distribution  pattern  of  the  fresh  and  brackish 
water  shrimp  Palaemonetes  antennarius,  shows 
specific  ecological  and  physiological  requirements. 
These  are  discussed  and  reviewed  for  the  species 
found  in  Italian  lakes,  lagoons  and  rivers.  Water 
temperature  influences  the  occurence  of  the 
shrimps,  with  a  temperature  level  above  18-20  C 
which  continues  for  at  least  3-4  months,  necessary. 
Palaemonetes  antennarius  occurs  only  in  water 
with  pH  values  above  8.0.  The  ion  requirements  of 
the  shrimp  are  also  very  specific;  in  fresh  water, 
the  critical  Na(+)  concentration  lies  between 
0.125  and  0.183  mM  Na(+)/l  at  0.8  mM  Ca(+  +)/ 
1.  Below  these  levels  the  mortality  rate  increases. 
In  4%  brackish  water,  the  critical  Ca(++)  level 
drops  to  0.09  mM  Ca(++)/l.  In  fresh  water  as 
well  as  in  brackish  water  a  high  Na(+)  concentra- 
tion can  compensate  for  a  Ca(-t-  +)  concentration 
that  is  lower  than  required  by  the  shrimps.  The 
upper  limit  of  the  tolerable  salinity  range  of  Palae- 
monetes antennarius  is  around  20%.  The  highest 
survival  rate  of  the  species  in  brackish  water  is 
between  3-5%.  (Lantz-PTT) 
W86-04650 


STUDIES  ON  THE  ACUTE  TOXICITY  OF  POL- 
LUTANTS TO  FRESHWATER  MACROINVER- 
TEBRATES:  4.  LINDANE  (GAMMA-HEXACH- 
LOROCYCLOHEXANE), 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 


W86-04651 


MICROBIAL  DECOMPOSITION  OF  CELLU- 
LOSE IN  ACIDIFYING  LAKES  OF  SOUTH- 
CENTRAL  ONTARIO, 

Toronto  Univ.  (Ontario).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04672 


INCIDENCE  OF  VIBRIO  CHOLERAE  AND  RE- 
LATED VIBRIOS  IN  A  COASTAL  LAGOON 
AND  SEAWATER  INFLUENCED  BY  LAKE 
DISCHARGES  ALONG  AN  ANNUAL  CYCLE, 

Valencia  Univ.   (Spain).   Dept.   of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04674 


MODEL  FOR  THE  DISTRIBUTION  OF  SUL- 
FATE REDUCTION  AND  METHANOGENESIS 
IN  FRESHWATER  SEDIMENTS, 

Michigan   State   Univ.,   Hickory   Corners.    W.K. 

Kellogg  Biological  Station. 

D.  R.  Lovley,  and  M.  J.  Klug. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 

Vol.  50,  No.  1,  pi  1-18,  January  1986.  4  fig,  1  tab, 

70  ref.  NSF  grant  DEB  81-09994. 

Descriptors:  *Mathematical  models,  "Lake  sedi- 
ments, 'Methane  bacteria,  'Sulfates,  Acetate, 
Microorganisms,  Sediments,  Bacterial  physiology. 

A  model  based  on  the  in  situ  physiological  charac- 
teristics of  methanogens  and  sulfate  reducers  was 
developed  to  describe  the  distribution  of  methano- 
genesis  and  sulfate  reduction  in  freshwater  sedi- 
ments. The  model  predicted  the  relative  impor- 
tance of  methane  production  and  sulfate  reduction 
in  lakes  of  various  trophic  status  and  generated 
profiles  of  sulfate,  acetate,  methanogenesis,  and 
sulfate  reduction  comparable  to  the  profiles  that 
are  expected  based  on  field  studies.  The  model 
indicated  that  at  sulfate  concentrations  30  micro- 
molar  a  sulfate-reducing  zone  develops  because 
sulfate  reducers  maintain  acetate  concentrations 
too  low  for  methanogens  to  grow.  At  lower  sulfate 
concentrations  a  methanogenic  zone  develops  be- 
cause the  dual  limitations  of  low  sulfate  concentra- 
tions and  acetate  consumption  by  methanogens 
prevents  sulfate  reducers  from  growing.  The 
model  and  a  compilation  of  previously  published 
field  data  indicate  that,  within  the  reported  range 
of  sulfate  concentrations  (0-280  micromolar)  the 
relative  importance  of  methanogenesis  and  sulfate 
reduction  in  freshwater  sediments  is  primarily  de- 
pendent upon  the  rates  of  organic  matter  decompo- 
sition. (Peters-PTT) 
W86-04680 
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GAMMA  RAY  ATTENUATION  STUDIES  OF 
INTERCEPTION  FROM  SITKA  SPRUCE: 
SOME  EVIDENCE  FOR  AN  ADDITIONAL 
TRANSPORT  MECHANISM, 

Institute  of  Hydrology,  Wallingford  (England). 
I.  R.  Calder,  and  I.  R.  Wright. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  3,  p  409-417,  March  1986.  6  fig,  1  tab,  48  ref. 

Descriptors:  'Interception,  'Gamma  radiation, 
'Sitka  spruce,  Plant  water  potential,  Water  loss, 
Canopy,  Water  storage,  Wales,  Scotland,  Water 
vapor. 

Various  forest  canopy  characteristics  of  stands  of 
Sitka  spruce  (Picea  sitchensis  (Bong.)  Carr.),  in- 
cluding canopy  density,  the  aerodynamic  resist- 
ance to  the  transfer  of  water  vapor,  and  the  rates 
of  change  of  drainage  and  evaporation  of  water 
with  respect  to  canopy  storage,  were  investigated 
using  direct  measurements  of  canopy  mass  and 
water  storage.  The  measurements,  made  at  sites 
located  in  Wales  and  Scotland,  utilized  the  atten- 
tuation  of  a  horizontal  beam  of  gamma  rays  which 
was  arranged  to  scan  through  the  canopy  at  differ- 
ent levels.  The  aerodynamic  resistance  to  the  trans- 
port of  water  vapor  from  the  canopy  to  a  reference 
level  5  m  above  mean  tree  height  was  found  to  be 


consistent  with  the  value  of  3.5  s/m,  determined 
from  earlier  modeling  studies.  This  value  is,  how- 
ever, lower  and  shows  less  wind  speed  dependence 
than  would  be  expected  from  conventional  formu- 
lae which  are  based  on  eddy  diffusion  theory  and 
tree  height.  The  possibility  of  explaining  these 
discrepancies  in  terms  of  an  additional  transport 
mechanism  involving  large-scale  eddies  is  dis- 
cussed. (Author's  abstract) 
W86-04204 


EVAPOTRANSPIRATION  AND  SOIL  WATER 
RELATIONSHD?S  FOR  SPRING  WHEAT  AND 
SOYBEAN, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

For  primary  bibliographic   entry  see   Field   2D. 

W86-04407 


WATER-LIMITED  EQUILIBRIUM  OF  SAVAN- 
NA VEGETATION  SYSTEMS, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

P.  S.  Eagleson,  and  R.  I.  Segarra. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  9,  p  1483-1493,  October  1985.  7  fig,  3  tab,  40 

ref,  NSF  ATM-8 114723. 

Descriptors:  'Mathematical  models,  'Hydrologic 
budget,  'Evapotranspiration,  'Ecological  optima- 
lly hypotheses,  'Climates,  'Plant  populations, 
Trees,  Grass,  Vegetation  canopy,  Vegetation  den- 
sity, Sudan,  South  Africa. 

The  average  annual  water  balance  of  savanna 
vegetation  systems  is  modeled  as  an  interactive 
competition  between  trees  and  grass  for  water  and 
energy.  Ecological  optimality  hypotheses  are  in- 
troduced that  allow  specification  of  the  woodland 
canopy  density,  the  grass  canopy  density,  and  the 
plant  (water  use)  coefficients  of  both  tree  and  grass 
under  conditions  of  natural  equilibrium.  Only  one 
tree-grass  equilibrium  state  was  found;  it  agreed 
well  with  the  observed  state  of  savanna  in  Sudan 
and  the  Transvaal  (South  Africa).  This  state  is 
stable  with  respect  to  perturbations  of  vegetation 
canopy  density,  but  is  metastable  with  respect  to 
shifts  in  climate.  Two  other  equilibrium  states  exist 
as  vegetation  monocultures,  i.e.,  grassland  and 
forest,  but  both  are  shown  to  be  unstable  with 
respect  to  perturbations  in  vegetation  density.  (Au- 
thor's abstract) 
W86-04545 


ECOLOGY  OF  ACHENE  DIMORPHISM  IN 
HETEROTHECA  LATIFOLIA.  HI.  CONSE- 
QUENCES OF  VARIED  WATER  AVAILABIL- 
ITY, 

Arizona  Univ.,   Tucson.   Dept.   of  Ecology   and 

Evolutionary  Biology. 

D.  L.  Venable. 

Journal  of  Ecology  JECOAB,  Vol.  73,  No.  3,  p 

757-763,  November  1985.  2  fig,  1  tab,  23  ref. 

Descriptors:  'Drought,  'Water  shortage,  'Germi- 
nation, 'Plant  growth,  'Available  water,  Water 
deficit,  Competing  use,  Water  stress,  Weeds,  Bio- 
mass,  Heterotheca  latifolia,  Athenes. 

The  relative  success  of  plants  derived  from  the  ray 
and  disc  achenes  of  Heterotheca  latifolia  when  in 
competition  and  potentially  short  of  water  was 
examined.  The  number  of  living  plants  was  count- 
ed at  various  times  during  the  growth  of  pure  and 
mixed  sowings  with  regular  watering,  and  mixed 
sowings  with  droughts  beginning  and  ending  at 
various  times.  Disc  achenes  proved  more  success- 
ful than  ray  achenes  when  a  plentiful  water  supply 
resulted  in  a  high  overall  biomass  and  density  at 
the  end  of  the  experiment.  The  inferior  perform- 
ance of  ray  achenes  is  attributed  to  lower  embryo 
provisioning,  lower  and  later  germination,  and  sup- 
pression by  the  early-germinating  disc  achenes. 
Ray  achenes  were  more  successful  than  disc 
achenes  when  water  was  scarce  and  overall  bio- 
mass and  density  were  low  at  the  end  of  the 
experiment.  Their  superior  performance  resulted 
from  escaping  the  water  shortage  by  dormancy. 
While  the  disc  achene  strategy  resulted  in  a  higher 
mean    performance    across    treatments,    the    ray 
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achene  strategy  exhibited  lower  variance  in  per- 
formance. This  result  is  discussed  in  terms  of  fit- 
ness in  variable  environments.  (Geiger-PTT) 
W86-04618 


EFFECTS  OF  03  AND  ACIDIC  RAIN  ON  PHO- 
TOSYNTHESIS AND  GROWTH  IN  SUGAR 
MAPLE  AND  NORTHERN  RED  OAK  SEED- 
LINGS, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W  86-04660 


WATER  USE  TN  WINTER  WHEAT  AS  INFLU- 
ENCED BY  CEPHALOSPORIUM  GRAMIN- 
EUM. 

Montana  State  Univ.,  Bozeman.  Dept.  of  Plant  and 

Soil  Science. 

J.  M.  Martin,  D.  E.  Mathre,  and  R.  H.  Johnston. 
Crop  Science  CRPSAY,  Vol.  26,  No.  1,  p  14-20, 
January-February  1986.  5  fig,  2  tab,  15  ref. 

Descriptors.  'Winter  wheat,  'Soil-water-plant  re- 
lationships, *Plant  pathology,  *Cephalosporium 
gramineum,  Water  use,  Soil  water  depletion,  Grain 
crops,  Bozeman,  Montana. 

Cephalosporium   stripe   disease  of  winter   wheat 
fTriticum  aestivum  L.)  is  caused  by  the  soil  borne 
fungus  Cephalosporium  gramineum.  The  effect  of 
C.  gramineum  on  root  activity  and  subsequent  soil 
water  depletion  is  unknown.  Our  objective  was  to 
measure  water  use  and  soil  water  depletion  pat- 
terns for  six  winter  wheat  genotypes  with  differing 
reactions  to  C.  gramineum,  under  disease  and  non- 
disease  conditions.   Six  winter  wheat  genotypes, 
'arias',  'Widridge',  'Redwin',  'Lenore',  MT  7579, 
and  MT  7811  were  evaluated  for  grain  yield  in 
replicated  control  and  inoculated  plots  in  1982  and 
1983  near  Bozeman,  MT,  of  an  Amsterdam  silt 
loam  (fine  silty  mixed  family  of  Haploborolls).  Soil 
water  was  measured  in  each  plot  at  15-cm  depth 
increments  to   145-cm  with  a  neutron  moisture 
meter.   Soil   water  measurements  were  taken  at 
roughly   weekly   intervals   commencing  in   early 
May  and  continuing  until  harvest  in  early  August. 
C.  gramineum  reduced  grain  yield,  water  use,  and 
water  use  efficiency  in  both  years  but  to  a  greater 
extent  in  1982  than  in  1983.  Lenore  proved  least 
susceptible  and  Marias  and  MT  7811  were  most 
susceptible   as   measured   by   reduction   in   grain 
yield,  water  use,  and  water  use  efficiency  when 
averaged  over  both  years.  Genotypes  differed  in 
rate  of  water  use  in  both  years  in  the  presence  of 
the  disease,  but  differences  among  genotypes  were 
detected  only  in  1982  in  the  non-disease  situation. 
Infection  by  C.  gramineum  affected  water  deple- 
tion patterns  least  in  Lenore  and  Winridge,  and 
most  in  Marias  and  MT  781 1.  Genotype  x  time  and 
genotype  x  depth  interactions  were  such  that  rela- 
tive differences  among  genotypes  were  amplified 
with  increasing  time  and  depth.   C.   gramineum 
affected  soil  water  extraction  throughout  the  soil 
profile.  Reduction  in  water  extraction  may  be  due 
to  reduced  root  activity  and/or  reduced  demand 
for  water  by  infected  plants.  (Lantz-PTT) 
W86-04667 

2J.  Erosion  and  Sedimentation 


SEDIMENTATION  PROBLEMS  TN  RIVER 
BASINS. 

United  Nations  Educational,  Scientific  and  Cultur- 
al Organization,  Paris  (France).  International  Hy- 
drological  Programme. 

UNESCO:  Paris,  France,  1982.  Edited  by  W.  R. 
White.   152  p,  92  fig,  4  tab,   178  ref,   1   append. 

Descriptors:  'Erosion,  'Erosion  control,  'Sedi- 
ment transport,  'River  basins,  'Environmental  ef- 
fects, Sedimentation,  Land  use,  Agriculture,  Graz- 
ing, Urbanization,  Construction,  Channels,  Weath- 
ering, Vegetation,  Remote  sensing,  Watersheds, 
Model  studies,  Mathematical  models,  Forest  hy- 
drology, Hydrology,  Rivers,  Hydraulic  structures, 
Dams,  Reservoirs,  Banks. 

This  report  has  several  objectives:  (1)  to  define  the 
effects  of  man's  activities  (hind  use,  agriculture, 


forestry,  grazing,  mining,  construction,  urban  de- 
velopment, and  hydraulic  structures)  on  erosion 
and  sedimentation  processes  in  river  basins,  (2)  to 
describe  the  state  of  knowledge  of  the  cause-effect 
relationships  between  plant  cover,  surface  runoff, 
sediment  production  and  deposition,  (3)  to  inform 
about  amelioration  of  existing  sedimentary  condi- 
tions, and  (4)  to  describe  methods  for  estimating 
and  predicting  changes  in  erosion  and  sedimenta- 
tion processes  following  manmade  changes  in  wa- 
tersheds and  river  channels.  Data  can  be  acquired 
by  review  of  existing  data,  ground  inspection, 
aerial  photography,  and  remote  sensing.  Predictive 
methods  include  empirical  methods,  calculation 
methods,  and  modeling  (mathematical  and  scale). 
Control  techniques  in  river  basins  are  divided  into 
agrotechnical  measures,  forest  reclamation,  and 
hydrotechnical  measures.  Control  techniques  in 
the  water  courses  may  involve  bank  protection, 
flow  retardation,  flow  deflection,  and  hydraulic 
structures.  Several  case  studies  are  presented:  sedi- 
ment study  of  a  wet  tropical  area  of  Puerto  Rico, 
problems  related  to  creation  of  a  lake  in  a  semi-arid 
region  of  Tanzania,  use  of  a  mathematical  model  to 
simulate  long-term  changes  in  bed  levels  in  estu- 
aries, use  of  a  scale  model  to  study  problems 
associated  with  dam  construction,  and  quantifica- 
tion of  soil  erosion  caused  by  storms  in  a  semi-arid 
region.  (Cassar  -  PTT) 
W86-03973 


PERSISTENCE  TN  THE  SIZE  DISTRIBUTION 
OF  SURFICIAL  BED  MATERIAL  DURING  AN 
EXTREME  SNOWMELT  FLOOD, 

Geological  Survey,  Denver,  CO. 

E.  D.  Andrews,  and  D.  C.  Erman. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  2,  p   191-197,  February   1986.  3  fig,  80  ref. 

Research  Grant  T3770171. 

Descriptors:  'Maximum  likelihood  method,  'Sedi- 
ment transport,  'Bed  load,  'Sediment  load, 
'Floods,  Statistical  analysis,  Inverse  problem,  Hy- 
draulic properties,  Regression  analysis,  Transient 
conditions,  Steady-state  conditions. 

Sagehen  Creek  is  a  small,  gravel  bed  stream  in  the 
Sierra  Nevada  of  California.  The  reach  studied  has 
a  single-thread,  meandering  channel  with  alluvial 
bed   and   banks.    Surficial   bed   material   sampled 
throughout  a  160-m-long  reach  has  a  median  diam- 
eter of  58  mm.  The  underlying  subsurface  bed 
material  is  appreciably  finer  and  has  median  diame- 
ter of  30  mm.  The  bank-full  discharge  is  approxi- 
mately 2.0  cu  m/s,  and  has  been  equaled  or  exceed- 
ed on  an  average  of  12.1  days  per  year  during  the 
period  of  continuous  gage  operation,  water  years 
1953-1983.  Snowmelt  runoff  in  the  spring  of  1983 
was  the  longest  period  of  sustained,  high  flows  that 
has  occurred  in  the  past  30  years.  Bed  load  trans- 
port rates  were  sampled  daily  at  the  peak  of  the 
snowmelt  flood,  May  30  to  June  12,  1983.  Whole- 
channel  bedload  transport  rates  varied  between 
0.012  and  0.10  kg/s.   An  estimated   5800  kg  of 
material  larger  than  45  mm  was  transported  past 
the  sampling  cross  section  between  May  30  and 
June  12,  1983.  These  measurements  show  that  a 
significant  quantity  of  material  involving  a  majori- 
ty of  the  particle  sizes  present  in  the  streambed 
surface  was  transported  during  the  period  of  sus- 
tained, large  discharges.  The  size  distribution  of 
surficial  bed  material  immediately  upstream  of  the 
bedload  sampling  cross  section  was  measured  on 
June  6  near  the  flood  peak  and  again  on  July  12 
after  the  flood  had  subsided.   In  spite  of  large 
differences  in  discharge  and  bedload  transport  the 
size  distributions  of  particle  sizes  in  the  surficial 
bed   material   that  is  present   in   Sagehen   Creek 
during   small   discharges  also   was  in   place  and 
unchanged  during  a  sustained  period  of  very  large 
discharges.  Bedload  sampling  and  measurements  of 
trace-particle  movement  indicate  that  only  a  few 
particles,    though   involving   nearly   all   available 
sizes,  were  entrained  at  any  instant  by  even  the 
peak  flood  flows.  (Author's  abstract) 
W86-04173 


amies. 

For  primary   bibliographic  entry  see   Field   51 

W86-04229 


ROLE  OF  COAGULATION  IN  THE  KINETICS 
OF  SEDIMENTATION, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 


VERTICAL  DISTRIBUTION  OF  FEEDINi 
AND  PARTICLE-SELECTIVE  TRANSPORT  O 
137CS  IN  LAKE  SEDIMENTS  BY  LUMBRICl 
LID  OLIGOCHAETES, 

Wisconsin    Univ. -Milwaukee.    Center    for    Grei 

Lakes  Studies. 

J.  R.  Krezoski,  and  J.  A.  Robbins. 

Journal  of  Geophysical  Research,  Vol.  90,  No.  C 

p  11,999-12,006,  November  20,  1985.  5  fig,  1  tab, 

ref.  OCE-7825680. 

Descriptors:  'Lake  sediments,  'Deposit  feedit 
species,  'Tracers,  'Sediment  redistribute 
•Cesium  radioisotopes,  Sediment-water  interface 
Bottom  sediments,  Sedimentation. 

Two  replicate   microcosms  of  rectangular  cro 

section  (3x5  cm)  containing  evenly  spaced  (1  ci 

thin   layers   (0.5   mm)  of  sediment  labeled   wi 

gamma-emitting  137Cs  were  inoculated  with  i 

lumbriculid  Stylodrilus  heringianus  at  a  density 

7.9  x  10000/sq  m  (10  C).  The  subsequent  amount 

tracer  lost  from  each  layer  as  well  as  the  dow 

ward  movement  of  the  layers  were  determined  I 

periodically  scanning  the  length  of  the  cells  will 

well-collimated  gamma  detector  system.   Duri 

the  course  of  the   600-hour  experiment,    137-" 

activities  decreased  only  in  layers  between  0  and 

cm  depth.  These  decreases  were  accompanied 

the  appearance  of  a  new  layer  at  the  sedimc 

surface.  Between  80  and  90%  of  the  activity  li 

from  the  underlying  layers  appeared  in  the  emi 

gent  surface  peak,  thus  indicating  that  subsurft 

defecation  is  a  minor  aspect  of  conveyor  belt  trai 

port.  Decreases  in   137-Cs  activity  within  layi 

were  consistent  with  first-order  kinetics  with 

maximum  loss  rate  of  about  0.08%/hr.  The  verti 

distribution  of  the  rate  constant  was  very  nea 

Gaussian  with  the  maximum  at  3.3  cm  and  a  spre 

(SD)  of  1.4  cm.  The  rate  of  layer  burial  decrea! 

monotonically  but  nonlinearly  with  sediment  dq 

from  an  extrapolated  surface  value  of  about  1.1 

0.01  mm/hr.  A  model  based  on  conservation 

mass  was  developed  which  relates  the  tracer  fe 

ing  distribution  to  the  velocity  distribution  assi 

ing  that  the  distribution  of  mass  removed  throt 

feeding  was  proportional  to  the  amount  of  tra 

removed.  The  model  takes  rigorous  account 

depth-dependent  porosity  and  provides  an  e« 

lent  description  of  the  velocity  distributions  if 

transfer  of  137-Cs  is  taken  to  be  1.67  times  the  m 

transfer  rate.  This  factor,  termed  the  feeding  sel 

tivity  factor,  is  attributed  to  the  selection  of  1 

particles  by  worms  and  is  important  in  moc 

describing   trace   and   contaminant   diagenesis 

sediments  reworked  by  conveyor  belt  species.  (> 

thor's  abstract) 

W86-04246 


DISSOLVED  AND  SUSPENDED  MATT 
TRANSPORTED  BY  THE  GIROU  RIV 
(FRANCE):  MECHANICAL  AND  CHEMIC 
EROSION  RATES  IN  A  CALCAREOUS  \ 
LASSE  BASIN, 

Centre    National    de    la    Recherche    Scientific 
Strasbourg  (France).  Centre  de  Sedimentologii 
de  Geochimie  de  la  Surface. 
J.-L.  Probst. 

Hydrological  Sciences  -  Journal  -  des  Sciei 
Hydrologiques  HSJODN,  Vol.  31,  No.  1,  p  61 
March  1986.  14  fig,  4  tab,  52  ref. 

Descriptors:  'Dissolved  load,  'Suspended  1( 
•Girou  River,  'France,  'Erosion  rates,  'Calc 
ous  soils,  Temperate  region,  Geologic  eros 
Runoff,  Mechanical  erosion,  Chemical  eros 
Simple  mixing  model,  Fluvial  transport,  Sedin 
yield,  Calcium,  Biocarbonate,  Weathering,  Stoi 

The  mean  mechanical  and  chemical  erosion  I 
of  the  Girou  basin  are  calculated  from  the  am( 
of  suspended  and  dissolved  material  transport© 
the  river.  The  chemical  and  mineralogical  cha 
teristics  of  the  river  load  and  its  behavior 
studied  during  the  water  year  1980-1981  Tne 
gins  of  the  major  compounds  in  the  drainage  t 


WATER  CYCLE— Field  2 


were  determined  and  the  contribution  of  mechani- 
cal and  chemical  erosion  to  the  fluvial  transport  of 
each  compound  were  calculated.  Calcium  and  bi- 
carbonate represent  about  80%  of  the  total  dis- 
solved load,  and  carbonate  dissolution  is  responsi- 
ble for  93%  of  the  chemical  weathering  processes, 
whereas  rock  weathering  accounts  for  only  61%  of 
the  dissolved  material  carried  by  the  river.  The 
suspended  and  dissolved  concentrations  in  the 
river  result  from  a  hydrological  and  geochemical 
mixing  of  runoff  from  different  sources.  Suspended 
material  is  exported  mainly  by  surface  runoff 
during  storm  periods.  A  simple  mixing  model  sug- 
gests that  the  suspended  sediment  concentration  of 
surface  runoff  may  be  assumed  to  have  a  constant 
value  of  0.5  g/liter.  The  Girou  suspended  sedi- 
ments closely  reflect  the  nature  of  soil  materials  in 
the  temperate  regions.  (Rochester-PTT) 
W86-04387 


SUSPENDED  SEDIMENT  PRODUCTION  IN  A 

SUBURBAN   TROPICAL   BASIN   (LUBUMBA- 

SHI,  ZAIRE), 

Ghent  Rijksuniversiteit  (Belgium). 

M.  Lootens,  and  S.  Lumbu. 

Hydrological  Sciences  -  Journal  -  des  Sciences 

Hydrologiques  HSJODN,  Vol.  31,  No.  1,  p  39-49, 

March  1986.  4  fig,  3  tab,  29  ref. 

Descriptors:  'Runoff,  'Suspended  sediment  yield, 
•Suburban  areas,  *Tropic  zone,  'Suspended  load, 
•Floods,  Seasonality,  River  Lubwe,  Zaire,  Rating 
Curve  technique. 

A  study  of  suspended  sediment  transport  in  the  8.5 
sq  km  River  Lubwe  catchment  was  carried  out 
during  the  wet  season  1983-1984.  The  suspended 
sediment  yield  was  estimated  using  the  suspended- 
sediment  rating  curve  technique  and  detailed  ob- 
servations of  10  runoff  events.  The  River  Lubwe  is 
characterized  by  periodic  high  magnitude  floods, 
(luring  which  the  bulk  of  the  load  is  transported. 
The  total  suspended  load  for  the  hydrologic  year 
1983-1984  is  estimated  at  108  t,  representing  a 
sediment  yield  of  12.7  t  per  sq  km  per  yr.  (Author's 
Abstract) 
W86-04392 


GEOCHEMISTRY  OF  SUSPENDED  PARTICU- 
LATE MATTER  IN  TWO  NATURAL  SEDI- 
MENTATION BASINS  OF  THE  RTVER  RHINE, 

rechnische  Hogeschool  Delft  (Netherlands).  Dept. 
of  Chemical  Engineering  and  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04547 


2K.  Chemical  Processes 


DESCRIPTION  OF  THE  AGGREGATION 
PROPERTD3S  OF  AQUATIC  PEDOGENIC 
FULVIC  ACTOS:  COMBINING  PHYSICO- 
CHEMICAL  DATA  AND  MICROSCOPICAL 
OBSERVATIONS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Ecology  Div. 
G.  G.  Leppard,  J.  Buffle,  and  R.  Baudat. 
Water  Research  WATRAG,  Vol.  20,  No.  2,  p  185- 
196,  February  1986.  9  fig,  1  tab,  54  ref. 

Descriptors:  *Aggregates,  *Fulvic  acids,  *Soil  or- 
ganic matter,  *Water  analysis,  'Organic  matter, 
Electron  microscopy,  Ultrafiltration. 

The  size  and  aggreggation  properties  of  water 
fulvic  acids  of  pedogenic  origin  (the  pedogenic 
refractory  organic  matter  of  PROM)  is  discussed 
on  the  basis  of:  (1)  physico-chemical  data  (molecu- 
lar weight,  diffusion  coefficient,  molecular  size 
both  in  solution  and  while  adsorbed  at  air-water 
and  mercury-water  interfaces);  and  (2)  photomi- 
crographic  data  using  transmission  electron  mi- 
croscopy, or  TEM,  applied  to  ultrathin  sections  of 
embedded  PROM.  The  usefulness  of  combining 
these  two  types  of  technologies  is  demonstrated. 
The  former  indicates  that  aggregation  occurs  at 
PROM  concentrations  >200  mg/1  and  that  the 
size  of  dissolved  non-aggregated  molecules  is  close 
to  1  nanometer.  The  size  of  molecules  adsorbed  at 
some  interfaces  is  smaller,  possibly  as  a  result  of 


dehydration.  Using  TEM,  only  particles  with  a 
size  >2-3  nanometer  are  clearly  resolved,  a  result 
which  may  be  due  to  (a)  the  limited  resolution  of 
the  TEM  technique  employed  and/or  (b)  possible 
aggregation  processes  which  occur  during  the 
preparation  of  samples.  Microscopical  observations 
show  that  most  of  the  PROM  fraction  is  composed 
of  3  nanometer  granules,  either  isolated  or  aggre- 
gated together  into  much  larger  entities.  The  gran- 
ules are  similar  to  those  observed  by  others  study- 
ing soil  fulvic  acids.  The  aggregates  must  be  loose 
ones,  as  they  can  pass  ultrafiltration  membranes, 
even  when  the  aggregate  size  is  much  larger  than 
the  pore  size.  An  integrated  interpretation  of  the 
results  from  both  types  of  technologies  suggests 
that,  in  fresh  surface  waters,  PROM  can  form  a 
continuum  of  aggregated  particles  with  widely 
varying  size,  in  rather  fast  equilibrium.  At  surfaces, 
dehydration  may  occur,  making  the  aggregation  a 
less  readily  reversible  process.  (Author's  abstract) 
W86-04125 


SCAVENGING  OF  AIRBORNE  POLYCYCLIC 
AROMATIC  HYDROCARBONS  BY  RAIN, 

Ministerie  van  Volksgezondheid  en  Milieuhygiene, 

Leidschendam  (Netherlands).   Lab.  for  Ecology, 

Water  and  Drinking  Water. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04135 


CONSIDERATIONS  ABOUT  WATER  MINER- 
ALIZATION OF  SOME  MOZAMBICAN 
RIVERS, 

Direccao  Nactional  de  Aq 

For  primary  bibliographic  entry  see  Field  2E. 

W86-04151 


ORIGIN  AND  DISTRIBUTION  OF  SULFATE 
IN  A  FRACTURED  TILL  IN  SOUTHERN  AL- 
BERTA, CANADA, 

Department  of  Agriculture,  Lethbridge  (Alberta). 
Groundwater  Section. 

M.  J.  Hendry,  J.  A.  Cherry,  and  E.  I.  Wallick. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  1,  p  45-61,  January  1986.  12  fig,  5  tab,  40  ref. 

Descriptors:  'Sulfates,  'History,  'Alberta, 
•Canada,  Weathering,  Sulfur,  Groundwater  pollu- 
tion, Path  of  pollutants,  Calcium,  Fluctuations, 
Groundwater  movement,  Distribution  patterns. 

Glacial  till  in  a  22  sq  km  area  of  the  Interior  Plains 
Region  of  southern  Alberta,  Canada  consists  of  an 
upper  brown  gypsiferous  weathered  zone  (up  to  20 
m  thick)  and  a  lower  discontinuous  grey  non- 
weathered  zone  (up  to  25  m  thick).  Although  the 
total  sulfur  content  of  the  two  till  zones  is  the  same 
(0.34%),  the  mean  total  sulfate  content  of  the 
weathered  till  (4.0  mg/g)  exceeds  that  of  the  non- 
weathered  till  (0.8  mg/g).  Similarities  suggest  that 
all  S04(2)  in  the  nonweathered  till  and  20%  of  the 
sulfate  in  the  weathered  till  was  derived  from 
sulfate-rich  bedrock  fragments  incorporated  in  the 
till  during  deposition.  Laboratory  experiments  and 
delta- 18  O  and  delta-34  S  analyses  of  total  S04(2) 
and  the  sulfur  forms  in  the  two  zones  show  that  the 
majority  of  the  sulfate  in  the  weathered  till  was 
derived  from  the  oxidation  of  organic  S  at  some 
time  after  the  till  was  deposited.  Mass  balance  and 
flux  calculations  indicate  that  this  oxidation  oc- 
curred under  partially  saturated  conditions. 
Groundwater  flow  simulations  suggest  that  the 
water  table  was  much  lower  and  that  a  thick 
partially  saturated  zones  was  possible  during  the 
drier  Altithermal  period  (11,000  to  3,000  years 
B.P.).  The  following  chemical  processes  account 
for  the  major  ions  that  are  found  in  the  groundwat- 
er but  were  generated  when  the  partially  saturated 
zone  existed.  The  oxidation  of  reduced  S  produced 
S04(2)  and  H(+).  The  H(+)  reacted  with  carbon- 
ate minerals  under  elevated  p  sub  C02,  with 
Ca(2  +  )  loss  by  exchange  for  Na(+)  and  gypsum 
precipitation.  Volume  shrinkage  in  the  weathered 
till  resulting  from  these  geochemical  processes  may 
have  enhanced  the  development  of  fractures  and 
caused  the  associated  increased  hydraulic  conduc- 
tivity. (Lantz-PTT) 
W86-04160 


Chemical  Processes — Group  2K 

SOLUTE  DISPERSION  IN  MULTIDIMEN- 
SIONAL PERIODIC  SATURATED  PORUS 
MEDIA, 

Mississippi  Univ.,  University.  Dept.  of  Civil  Engi- 
neering. 

V.  K.  Gupta,  and  R.  N.  Bhattacharya. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  2,  p  156-164,  February  1986.  1  fig,  25  ref.  NSF 
Grant    Nos.     ECE-8513638,     ECE-8513980    and 
CME-8004498. 

Descriptors:  'Solute  transport,  'Porus  media, 
'Saturation,  'Mathematical  analysis,  Gaussian  den- 
sity, Aquifers,  Velocity,  Dispersion  coefficients, 
Parametric  hydrology,  Path  of  pollutants. 

If  in  a  convection-dispersion  equation,  governing 
solute  movement  in  a  saturated  porous  medium  of 
infinite  extent,  the  convection  velocity  components 
are  periodic  functions  of  spatial  coordinates,  then  it 
follows  from  a  general  mathematical  result  that  the 
solute  concentration  can  be  asymptotically  ap- 
proximated by  a  Gaussian  density.  Two  theoretical 
examples,  with  and  without  a  constant  vertical 
velocity,  are  given  to  illustrate  an  application  of 
this  mathematical  result  to  solute  dispersion  in  a 
parallel-bedded,  three-dimensional  aquifer  of  infi- 
nite extent.  Analytical  expressions  are  obtained  for 
dispersion  coefficients  in  the  asymptotic  Gaussian 
approximations  in  the  two  examples.  The  disper- 
sion coefficients  functionally  depend  on  a  velocity 
scaling  parameter  U  sub  o  and  a  spatial  scaling 
parameter  (period)  a  via  their  product  aU  sub  o, 
and  this  functional  dependence  on  aU  sub  o  is 
different  in  the  two  examples.  The  expressions  for 
dispersion  coefficients  are  formally  contrasted  and 
compared  with  those  obtained  previously  by  other 
authors  in  a  parallel-bedded  infinite  aquifer  in 
which  the  convection  velocity  is  a  random  field. 
Some  physical  implications  of  dependence  of  dis- 
persion coefficients  on  a  spatial  scaling  parameter 
(i.e.,  the  scale  effect)  are  discussed  in  the  context  of 
modeling  in  an  aquifer  with  evolving  heterogene- 
ities. This  interpretation  of  'scale  effect'  in  disper- 
sion coefficients  is  contrasted  with  the  preasympto- 
tic  interpretation  in  the  current  literature.  (Au- 
thor's abstract) 
W86-04170 


STOCHASTIC  MODELING  OF  THE  SPACE- 
TIME  STRUCTURE  OF  ATMOSPHERIC 
CHEMICAL  DEPOSITION, 

Washington  Univ.,  Seattle.  Geophysics  Program. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04171 


REGULATING  FACTORS  OF  THE  CONCEN- 
TRATION OF  DISSOLVED  CARBOHYDRATES 
EN  A  CENTRAL  WATER  COLUMN  OF  LAKE 
SUWA,  JAPAN, 

Yamagata  Univ.  (Japan).  Dept.  of  Chemistry. 
Y.  Satoh,  H.  Hayashi,  N.  Nakamoto,  and  T.  Okino. 
Archiv  fur  Hydrobiologie  AHYBAY,  Vol.   105, 
No.  3,  p  299-319,  January  1986.  1 1  fig,  2  tab,  57  ref. 
Japan  Ministry  of  Education  Grant  No.  503040. 

Descriptors:  'Water  columns,  'Dissolved  carbohy- 
drates, 'Lake  Suwa,  'Japan,  Water  chemistry,  Dis- 
solved organic  carbon,  Ammonia,  Phosphates,  Ni- 
trates, Nitrites,  Phytoplankton,  Bacteria,  Ecosys- 
tems. 

In  order  to  elucidate  the  interrelationships  between 
dissolved  carbohydrates  (DCHO)  and  other  chem- 
ical and  biological  parameters,  and  to  make  clear 
the  regulating  factors  of  the  concentration  of 
DCHO,  a  15  month  observation  was  carried  out  in 
a  central  water  column  of  a  eutrophic  lake,  Lake 
Suwa,  in  Japan.  The  results  include  the  vertical 
and  seasonal  changes  in  the  concentration  of 
DCHO,  seasonal  changes  in  the  standing  stock  of 
DCHO,  seasonal  changes  in  the  ratio  of  DCHO/ 
DOC  and  correlation.  The  concentrations  of  DOC, 
ammonia,  reactive  phosphate,  Chl-a  and  seston 
were  positively  and  nitrite  and  nitrate  were  in- 
versely correlated  with  the  concentration  of 
DCHO  at  p  =  0.01  level.  The  study  suggests  the 
following:  1)  Phytoplankton  played  the  role  of 
supplier  of  DCHO,  through  the  release  of  photo- 
synthetic    carbohydrates    or    those    contained    in 
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sheath  materials;  2)  Aquatic  animals  also  take  part 
in  the  supply  of  DCHO  probably  through  damag- 
ing phytoplankton  during  feeding,  from  which  car- 
bohydrates may  be  lost  into  water;  3)  Heterotro- 
phic bacteria  solubilize  carbohydrates  contained  in 
decomposing  particulate  organic  matter,  and  at  the 
same  time  they  consume  DCHO.  Thus  heterotro- 
phic bacteria  have  two  faces  of  suppliers  and  con- 
sumers; and,  4)  The  combined  effect  caused  by 
primary  producers,  secondary  producers  and  de- 
composers controls  the  vertical  and  seasonal 
changes  in  the  concentration  of  DCHO  in  Lake 
Suwa.  (Lantz-PTT) 
W86-04182 


UPTAKE  OF  INORGANIC  CARBON  AND  NI- 
TROGEN BY  PHYTOPLANKTON  DURING 
THE  WINTER  MIXING  PERIOD  IN  A  FRESH- 
WATER LAKE,  LAKE  NAKANUMA,  JAPAN, 

Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-04185 

COMPARISON  OF  METHODS  FOR  THE  CON- 
CENTRATION OF  SUSPENDED  SEDIMENT 
IN  RIVER  WATER  FOR  SUBSEQUENT  CHEM- 
ICAL ANALYSIS, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-04225 


WATER    SOLUBILITY    OF    2,3,7,8-TETRACH- 
LORODIBENZO-P-DIOXIN, 

Syntex  Research,  Inc.,  Palo  Alto,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04227 


INSIGHT  INTO  THE  MECHANISM  OF  ACCU- 
MULATION OF  ARSENATE  AND  PHOS- 
PHATE IN  HYDRO  LAKE  SEDIMENTS  BY 
MEASURING  THE  RATE  OF  DISSOLUTION 
WITH  ETHYLENEDIAMTNETETRAACETIC 
ACTO, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Chemis- 
try- 
For  primary  bibliographic  entry  see  Field  5B. 

W86-04228 


SHORT-TERM       STABILITY       OF       TRACE 
METALS  IN  ESTUARTNE  WATER  SAMPLES, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W86-04232 


that  combined  parameters,  such  as  Na/Cl,  sodium 
adsorption  ratio,  and  noncarbonate  hardness,  be 
preferred  over  the  concentration  plots  of  single 
ions.  Observed  patterns  are  verified  with  the  aid  of 
a  single-cell  simulation  model.  (Peters-PTT) 
W86-04241 


GROUND-WATER  PROBLEMS  IN  THE  MES- 
OZOIC  PAX  MOUNTAIN  FAULT  ZONE, 

Clemson  Univ.,  SC.  Dept.  of  Chemistry  and  Geol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2F. 
W8MM282 


DISCRIMINATION  OF  GROUNDWATER 
SOURCES  USING  CLUSTER  ANALYSIS, 
MANOVA,  CANONICAL  ANALYSIS  AND  DIS- 
CRIMINANT ANALYSIS, 

Idaho  Univ.,  Moscow.  Dept.  of  Mathematics  and 

Applied  Statistics. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-04312 

STRONTIUM  AND  ITS  ISOTOPES  IN  CANA- 
DIAN RIVERS:  FLUXES  AND  GLOBAL  IMPLI- 
CATIONS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Geology. 
M.  A.  Wadleigh,  J.  Veizer,  and  C.  Brooks. 
Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  49,  No.  8  p  1727-1736,  August  1985. 

Descriptors:  *Geochemistry,  *Strontium,  'Iso- 
topes, 'Rivers,  'Canada,  Environmental  effects, 
Dissolved  solids,  Geohydrology,  Carbonates, 
Scates,  Calcium,  Chlorine. 

Systematic  sampling  of  the  39  largest  Canadian 
rivers  shows  that  the  weighted  average  87-Sr/86- 
Sr  ratio  in  the  dissolved  load  is  0.7111,  similar  to 
previous  measurements  on  such  large  rivers  as  the 
Amazon  and  Mississippi.  Consequently,  it  is  be- 
lieved that  the  above  estimate  is  likely  representa- 
tive of  the  global  average.  This  imposes  a  limit  of 
6.8  times  10  to  the  11th  power  gm/yr  on  the 
amount  of  Sr  exchanged  with  basalts  in  hydrother- 
mal  cells  on  mid-oceanic  ridges.  Evaluation  of 
geological  information  suggests  that  Sr  from  sili- 
cate sources  is  of  considerable  importance  for  all 
but  the  largest  Canadian  rives.  The  latter  have 
chemical  and  isotopic  composition  consistent  with 
approximately  4:1  carbonate  vs.  silicate  derivation 
of  Sr,  but  such  interpretation  is  not  unique.  In 
terms  of  their  water  discharge,  the  39  Canadian 
rivers  studied  account  for  4.2%  of  the  world  total 
and  their  weighted  average  concentrations  for 
other  dissolved  solutes  are:  TDS  176  ppm,  Ca  18 
ppm  and  Sr  84  ppb.  (Author's  abstract) 
W86-04348 


USE  OF  HYDROGEOCHEMICAL  PATTERNS 
IN  CARBONATE  SAND  AND  SANDSTONE 
AQUIFERS  TO  nJENTDTY  INTRUSION  AND 
FLUSHING  OF  SALINE  WATER, 

TAHAL- Water  Planning  for  Israel  Ltd.,  Tel-Aviv. 

A.  Mercado. 

Groundwater  GRWAAP,  Vol.  23,  No.5,  p  635- 

645,  September-October  1985.  9  fig,  2  tab,  13  ref,  2 

append. 

Descriptors;  'Coastal  Aquifers,  'Saline  Water  In- 
trusion, 'Flushing,  Chemical  Properties,  Hardness, 
Salinity,  Israel,  Groundwater,  Halides,  Sulfates. 

Chemical  analyses  of  wells  penetrating  the  coastal 
aquifer  of  Israel  indicate  that  the  relative  concen- 
trations of  sodium,  calcium,  magnesium,  bicarbon- 
ate, and  hydrogen  species  deviate  considerably 
from  the  ideal  mixing  line  between  fresh  water  and 
sea  water,  as  represented  by  the  concentration  of 
chlorides.  Deviation  patterns  were  found  to  be 
distinctly  different  for  areas  of  present  sea-water 
intrusion,  and  areas  from  which  ancient  brines  are 
still  flushed.  These  differences,  explainable  in 
major  part  as  the  combined  effects  of  cation  ex- 
change and  carbonate  equilibria,  can  be  utilized  to 
distinguish  between  invading  and  retreating  saline- 
water  bodies,  and  identify  their  existence  at  the 
very  beginning  of  the  salinization  process.  Among 
the   parameters  investigated,   it  is  recommended 


SOLUTE  ACQUISITION  IN  GLACIAL  MELT 
WATERS.  II.  ARGENTIERE  (FRENCH  ALPS): 
BULK  MELT  WATERS  WITH  OPEN-SYSTEM 
CHARACTERISTICS, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 

W86-04352 


CHEMICAL  MODELS  OF  SOLUTE  ACQUISI- 
TION IN  GLACIAL  MELT  WATERS, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 

W86-04353 


INSTRUMENTS  AND  METHODS.  FIELD  PH 
DETERMINATIONS  IN  GLACIAL  MELT 
WATERS, 

Manchester  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7B. 
W86-04355 


SOIL  WATER  SAMPLERS  IN  ION  BALANCE 
STUDIES  ON  ACIDIC  FOREST  SODLS, 

Technical   Univ.  of  Denmark,   Lyngby.   Lab.  of 
Environmental  Science  and  Ecology. 


For  primary  bibliographic  entry  see  Field  7B. 
W86-04364 


METHODS  FOR  VALIDATION  OF  PRECIPI- 
TATION PH:  APPLICATIONS  TO  TEXAS 
DATA, 

Texas  Univ.  at  Austin.  Environmental  and  Water 

Resources  Engineering  Group. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04389 


SPECIFIC  CONDUCTANCE  AS  AN  INDICA- 
TOR OF  TOTAL  DISSOLVED  SOLIDS  IN 
COLD,  DILUTE  WATERS, 

Institute  of  Hydrology,  Wallingford  (England). 
A.  G.  Thomas. 

Hydrological  Sciences  ~  Journal  --  des  Sciences 
Hydologiques  HSJODN,  Vol.  31,  No.  1,  p  81-92, 
March  1986.  4  fig,  3  tab,  15  ref. 

Descriptors:  'Specific  conductivity,  'Total  dis- 
solved solids,  'Temperature,  'Error  analysis, 
•Ions,  Statistical  methods,  Cairngorm  Mountains, 
Scotland. 

Specific  conductance  is  shown  to  bear  a  well- 
defined,  linear  relationship  to  total  dissolved  sofidi 
for  a  cold,  low-ionic  strength  stream  in  the  Cairn- 
gorm Mountains,  Scotland.  Unless  the  water  tem- 
perature is  constant,  it  is  necessary  first  to  correct 
the  conductivity  data  to  25  C.  This  temperature 
correction  may  be  taken  as  linear,  even  below  4  C, 
but  not  necessarily  to  be  2%  per  degree  C  as  if 
commonly  used.  The  error  incurred  by  assuming 
the  2%  figure  for  cold  streams  could  be  greatei 
than  5%.  Values  of  specific  conductance  using 
data  for  the  limiting  equivalent  conductivities  o! 
the  individual  ions  are  shown  to  be  poor  estimate 
of  actual  specific  conductances  even  for  thes< 
dilute  waters.  Relationships  between  total  dis 
solved  solids  and  specific  conductances  may  b< 
impaired  by  changing  proportions  of  ionic  specie 
in  the  samples.  In  general,  however,  an  empirica 
straight  line  provided  a  good  fit.  (Rochester-PTT 
W86-04394 


NITRIFICATION,  NITRATE  REDUCTION 
AND  NITROGEN  IMMOBILIZATION  IN  I 
TIDAL  FRESHWATER  MARSH  SEDIMENT, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco 

systems  Center. 

W.  B.  Bowden. 

Ecology  ECOLAR,  Vol.  67,  No.  1,  p  88-99,  Feb 

ruary  1986.  4  fig,  3  tab,  59  ref. 

Descriptors:  'Nitrification,  'Nitrate  reductioi 
•Nitrogen  immobilization,  'Marsh  sediment! 
Freshwater  marshes,  Ammonium,  Nitrates,  Path  c 
pollutants,  Litter. 

The  dominant  microbial  transformations  of  ammc 
nium  and  nitrate  in  the  sediments  of  a  tidal  fresi 
water  marsh  were  estimated  from  measured  rat* 
of  isotope  dilution  of  ammonium  (15-N)  added  t 
sediment  and  litter  samples,  reduction  of  nitral 
(15-N)  to  ammonium  (15-N)  in  fresh  sediments,  an 
net  exchange  of  ammonium  and  nitrate  betwee 
the  marsh  and  river  water  in  flumes  built  in  tl 
field.  In  two  separate  laboratory  experiments,  nitr 
fication  in  mixed,  fresh,  surface  sediments  was  2, 
and  3.4  nanomoles/cu  m/hr.  Additions  of  nitral 
(15-N)  to  fresh  sediments  showed  that  nitrate  pr< 
duced  from  ammonium  by  nitrification  was  n 
duced  very  quickly.  Less  than  10%  of  this  nitral 
was  reduced  back  to  ammonium  by  dissimilatioi 
The  net  transfer  of  nitrate  in  this  marsh  is  to  tl 
sediments,  and  since  nitrate  does  not  accumulate 
these  sediments,  the  remaining  nitrate  produced  t 
nitrificiation  must  be  reduced  by  denitrification  ( 
by  assimilatory  nitrate  reduction.  Ammonium  wi 
removed  quickly  from  filtered  and  aerated  rivi 
water  that  was  mixed  with  plant  Utter  in  laboratoi 
incubations.  Ammonium-N  removal  from  expei 
mental  flasks  (215  nanomoles/g/hr)  was  depends 
on  the  presence  of  litter  and  was  biologically  met 
ated,  but  was  not  due  to  nitrification  since  nitra 
concentrations  were  constant  in  the  same  expei 
ments.  Under  anaerobic  conditions,  ammonium- 
was  released  from  litter  to  river  water  (93  nan 
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aoles/g/hr).  The  estimated  total  rate  of  ammoni- 
un-N  immobilization  by  microbes  on  aerobic  litter 
130  micromoles/sq  m/hr)  agrees  well  with  meas- 
ured losses  of  ammonium  from  river  water  in  field 
lume  studies  (156  micromoles/sq  m/hr).  An  aero- 
lic  litter  layer  may  enable  marshes  to  regulate  the 
oss  of  ammonium  that  is  regenerated  in  reduced, 
ubsurface  sediments  and  that  would  otherwise  be 
ost  by  diffusion  or  advection.  (Lantz-PTT) 
V86-04399 


NTERNAL  FACTORS  CONTROLLING  PEAT- 
AND-LAKE  ECOSYSTEM  DEVELOPMENT, 

Visconsin  Univ.-Madison.  Center  for  Limnology. 
'or  primary  bibliographic  entry  see  Field  2H. 
V86-O44O0 


[RACE  ORGANIC  COMPOUNDS  IN  RAIN.  4. 
DENTnTES,  CONCENTRATIONS,  AND 
SCAVENGING  MECHANISMS  FOR  PHENOLS 
N  URBAN  ATR  AND  RAIN, 

)regon   Graduate   Center,    Beaverton.    Dept.   of 
Chemical,  Biological,  and  Environmental  Sciences, 
'or  primary  bibliographic  entry  see  Field  5B. 
V86-04422 


.EAD  CYCLING  IN  AN  ACIDIC  ADIRON- 
)ACKLAKE, 

ndiana  Univ.  at  Bloomington.  School  of  Public 

jid  Environmental  Affairs. 

I  R.  White,  and  C.  T.  Driscoll. 

invironmental        Science        and        Technology 

JSTHAG,  Vol.  19,  No.  12,  p  1182-1187,  Decem- 

ler  1985.  5  fig,  6  tab,  42  ref.  NSF  Grant  No.  CME- 

006733. 

Descriptors:  'Lead,  'Lake  sediments,  *Acidic 
vater,  *Aluminum,  *Fate  of  pollutants,  Trace 
metals,  Deposition,  Seasonal  variation,  Temporal 
listribution,  Spatial  distribution,  Heavy  metals, 
lydrogen  ion  concentration,  Organic  carbon,  Par- 
iculate  matter,  Chemical  stratification,  Stratifica- 
ion,  Metals,  Lead,  Darts  Lake,  New  York,  Alumi- 
lum,  Acid  rain. 

^  water  column  and  sediment  trap  monitoring 
irogram  was  used  to  study  important  mechanisms 
egulating  the  chemistry  and  cycling  of  Pb  in 
lilute  acidic  Darts  Lake,  Adirondack  State  Park, 
>Jew  York.  Temporal  and  spatial  variations  in  the 
oncentration  and  transport  of  Pb  were  observed; 
'ertical  deposition  of  Pb  through  the  water 
:olumn  was  most  pronounced  during  stratification 
)eriods  (winter  and  summer),  while  during  high 
low  (spring  and  autumn),  Pb  was  more  conserva- 
ive  within  the  lake.  Deposition  of  particulate  Pb 
vas  strongly  correlated  with  Al  and  organic 
arbon  deposition.  Increases  in  metal  (Pb  and  Al) 
leposition  coincided  with  periods  of  increasing 
>H.  It  seems  likely  that  in-lake  formation  of  partic- 
uate  Al  facilitates  the  vertical  transport  of  Pb  in 
Darts  Lake.  (Geiger  -  PTT) 
iV86-04425 


IMPLICATIONS  OF  A  GRADIENT  IN  ACID 
UVD  ION  DEPOSITION  ACROSS  THE 
NORTHERN  GREAT  LAKES  STATES, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5B. 
*V86-04431 


SNOW    CHEMISTRY    OF    THE    CASCADE- 
SIERRA  NEVADA  MOUNTAINS, 

3eological    Survey,    Tacoma,    WA.    Water    Re- 

»urces  Div. 

Por  primary  bibliographic  entry  see  Field  5B. 


DIAGENETIC  TRACE-METAL  PROFILES  IN 
ARCTIC  LAKE  SEDIMENTS, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04444 


DOES  FLUORIDATION  OF  DRINKING- 
WATER  PREVENT  BONE  FRAGILITY  AND 
OSTEOPOROSIS, 


National  Board  of  Health,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  5F. 
W86-04453 


CONCENTRATION  OF  TRACE  ELEMENTS  IN 
WATER  SAMPLES  BY  REDUCTIVE  PRECIPI- 
TATION, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04456 


DETERMINATION  OF  TRACE  ELEMENTS  TN 
RAINWATER  BY  TOTAL-REFLECTION  X- 
RAY  FLUORESCENCE, 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 

Geesthacht-Tesperhude    (Germany,    F.R.).    Inst. 

fuer  Physik. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04457 


EXTRACTION  OF  ARSENIC  ail)  AND  AR- 
SENIC (V)  FROM  NATURAL  WATERS  FOR 
NEUTRON  ACTIVATION  ANALYSIS, 

Idaho  Univ.,  Moscow.  Dept.  of  Chemistry. 
W.  M.  Mok,  N.  K.  Shah,  and  C.  M.  Wai. 
Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  1, 
p  110-113,  January  1986.  1  fig,  3  tab,  15  ref. 

Descriptors:  'Arsenic,  *Neutron  activation  analy- 
sis, 'Natural  waters,  Quantitative  analysis,  Specia- 
tion,  Nitric  acid,  Chemical  analysis. 

Because  of  its  toxicity  and  possible  carcinogen- 
icity, arsenic  is  one  of  the  most  widely  measured 
trace  metals  in  many  environmental  monitoring 
programs.  Arsenic  generally  occurs  in  the  oxida- 
tion states  as  Arsenic  (III)  and  Arsenic(V)  in  natu- 
ral water  systems.  Quantification  and  speciation  of 
As(III)  and  As(V),  can  be  achieved  by  extracting 
the  former  species  with  pyrrolidinecarbodithioate 
at  pH  1-1.5  into  chloroform,  followed  by  a  nitric 
acid  back  extraction  for  neutron  activation  analysis 
(NAA).  Besides  eliminating  interferences  from 
matrix  species  in  natural  waters,  the  two-step  ex- 
traction procedure  also  provides  a  large  precon- 
centration  factor  for  arsenic.  Detection  of  0. 1  mi- 
crogram/L  of  arsenic  can  be  achieved  by  using 
this  extraction  method  and  NAA.  Applications  of 
this  method  to  arsenic  speciation  studies  in  natural 
water  systems  are  discussed.  (Lantz-PTT) 
W86-04461 


DISSOLVED  IRON  IN  CHALK  GROUNDWAT- 
ERS FROM  NORFOLK,  ENGLAND, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Technol- 
ogy. 

S.  Lin-Hua,  and  T.  C.  Atkinson. 
Quarterly     Journal     of     Engineering     Geology 
SSQJEGA,  Vol.  18,  No.  3,  p  261-274,  1985.  9  fig,  3 
tab,  20  ref. 

Descriptors:  'Groundwater,  'England,  'Chemical 
reactions,  'Chalk  aquifiers,  'Iron,  Chemical  prop- 
erties, River  Bure,  Oxidation-redirection  potential, 
Aquifiers,  Hydrogen  ion  concentration,  Iron  bacte- 
ria, Groundwater  movement,  Groundwater  re- 
charge, Soil  types. 

The  result  of  a  hydrochemical  survey  of  ground- 
water in  the  upper  catchment  of  the  River  Bure  in 
Norfolk,  England,  is  reported,  and  the  occurrence 
of  iron  is  related  to  chemical  reactions  between 
water  and  rock  and  within  the  water  itself,  as  well 
as  to  the  groundwater  flow  pattern.  In  the  upper 
River  Bure  catchment  in  Norfolk  the  Chalk  aquifer 
is  covered  by  sand  and  gravel  drift  aquifers  and  a 
leaky  till  aquiclude.  Iron  contents  of  groundwaters 
are  several  mg/liter  beneath  till,  but  less  beneath 
valleys  where  till  is  not  present.  The  iron  contents 
and  redox  potentials  of  chalk  waters  are  related  to 
groundwater  flow  in  two  separate  circulation  cells. 
In  the  larger  cell,  chalk  beneath  the  higher  parts  of 
the  catchment  receives  recharge  which  has  high 
Fe  and  low  redox  potential  due  to  oxidation  of 
pyrite  in  the  drift  formations.  Iron  contents  in  the 
chalk  groundwater  decrease  with  depth  and  to- 
wards discharge  areas.  Iron  content  decreases  fur- 
ther where  groundwater  discharges  upwards  be- 


neath the  Bure  valley  and  mixes  with  waters  of  the 
second  circulation  cell  which  occurs  where  the  till 
has  been  removed  by  erosion.  Oxygenated,  iron- 
poor  waters  recharge  the  chalk  beneath  the  upper 
parts  of  the  valley  floor.  Mixing  between  waters  in 
the  two  cells  may  cause  precipitation  of  iron 
oxides.  Similar  flow  patterns  have  been  demon- 
strated elsewhere  in  East  Anglia.  It  is  likely  that 
iron  contents  will  generally  be  lowest  where  active 
groundwater  circulation  occurs  beneath  till-free 
valley  floors.  (Peters-PTT) 
W86-04678 


MODEL  FOR  THE  DISTRIBUTION  OF  SUL- 
FATE REDUCTION  AND  METHANOGENESIS 
FN  FRESHWATER  SEDIMENTS, 

Michigan   State   Univ.,    Hickory   Corners.    W.K. 

Kellogg  Biological  Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W86-04680 


DISSOLVED  ALUMINUM  IN  THE  TAMAR  ES- 
TUARY, SOUTHWEST  ENGLAND, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  2L. 

W86-04681 


2L.  Estuaries 


BEHAVIOR  OF  METHYLTTN  COMPOUNDS 
UNDER  SrMULATED  ESTUARTNE  CONDI- 
TIONS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04133 


DTMENSIONAL  DIFFERENTIATION  BE- 
TWEEN FTVE  PLANKTONIC  ORGANISMS 
LIVING  IN  TWO  AREAS  CHARACTERIZED 
BY  DIFFERENT  SALINITY  CONDITIONS, 

Athens    Univ.    (Greece).    Zoological    Lab.    and 

Museum. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04187 


SHORT-TERM  STABILITY  OF  TRACE 
METALS  IN  ESTUARTNE  WATER  SAMPLES, 

Water  Research  Centre,  Medmenham  (England). 
Medmenham  Lab. 

J.  A.  Campbell,  M.  J.  Gardner,  and  A.  M.  Gunn. 
Analytica  Chimica  Acta,  Vol.  176,  p  193-200,  Oc- 
tober 31,  1985.  1  fig,  2  tab,  4  ref. 

Descriptors:  'Estuaries,  Data  Acquisition,  'Trace 
Metals,  'Mersey  River,  Copper,  Nickel,  Cadmium, 
Lead,  Sample  Preservation,  Chemical  Analysis. 

As  part  of  a  survey  of  metal  concentrations  in  the 
estuary  of  the  river  Mersey,  a  study  was  undertak- 
en to  assess  the  changes  that  can  take  place  over  a 
24  hr  period,  which  is  roughly  equivalent  to  the 
period  between  sample  collection  and  laboratory 
analysis.  The  estuarine  water  samples  with  high 
(22%)  and  low  (<1%)  salinity,  were  stored  unaci- 
dified  in  polythene  containers  prior  to  filtration, 
preservation  and  determination  of  dissolved  trace 
metals.  For  the  low-salinity  sample  a  massive 
(140%)  increase  in  copper  concentration  was  ob- 
served, indicating  desorption  from  the  particulate 
phase;  a  similar,  although  less  pronounced  (11%) 
effect  was  found  for  the  high-salinity  sample.  Evi- 
dence was  also  obtained  for  a  significant  loss 
(30%)  of  lead  from  a  pre-filtered  low-salinity 
sample,  suggesting  appreciable  adsorption  to  the 
container  walls.  For  cadmium  and  nickel,  no  sub- 
stantial changes  in  concentration  were  observed. 
The  zinc  results  were  subject  to  contamination  and 
no  useful  conclusions  could  be  drawn.  The  appar- 
ent instability  of  copper  in  estuarine  water  samples 
points  to  the  need  for  an  appropriate  protocol  to 
prevent  the  generation  of  seriously  biased  data. 
(Peters-PTT) 
W86-04232 
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Group  2L — Estuaries 

USE  OF  HYDROGEOCHEMICAL  PATTERNS 
IN  CARBONATE  SAND  AND  SANDSTONE 
AQUIFERS  TO  IDENTIFY  INTRUSION  AND 
FLUSHING  OF  SALINE  WATER, 

TAHAL-Water  Planning  for  Israel  Ltd.,  Tel-Aviv. 
For  primary  bibliographic  entry  see  Field  2K. 
W86-04241 


SIMPLE  MODEL  OF  ESTUARINE  SUBTIDAL 
FLUCTUATIONS  FORCED  BY  LOCAL  AND 
REMOTE  WIND  STRESS, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 

R.  W.  Garvine. 

Journal  of  Geophysical  Research,  Vol.  90,  No.  C6, 

?  11,945-11,948,  November  1985.  2  fig,  7  ref.  OCE- 
315207. 

Descriptors:  *Estuaries,  'Mathematical  Models, 
•Wind,  'Tides,  Water  Currents,  Sea  Level,  Ekman 
Transport,  Chesapeake  Bay,  Delaware  Estuary. 

Observations  of  estuarine  low  subtidal  sealeyel  and 
current  fluctuations  have  often  shown  domination 
by  the  remote  effects  of  the  wind,  acting  on  the 
adjacent  coastal  ocean,  over  the  local  surface 
stress,  acting  on  the  estuary  itself.  The  remote 
effects  are  transmitted  to  the  estuary  by  impress- 
ment on  its  mouth  of  sea  level  change  induced  by 
the  onshore  component  of  coastal  Ekman  transport 
and  become  increasingly  dominant  as  the  frequen- 
cy decreases.  A  simple,  linear,  barotropic  model 
was  developed  to  investigate  the  joint  action  of 
these  two  wind  forcing  mechanisms.  The  relative 
shortness  of  most  estuaries  relative  to  low  subtidal 
estuarine  wavelengths  explains  the  dominance  of 
the  remote  effect  for  both  sea  level  and  barotropic 
current  fluctuations  in  the  estuary.  For  the  same 
reason,  however,  surface  slope  is  dominated  by 
local  wind  setup.  For  an  estuary  with  axis  nearly 
parallel  to  the  coast  the  two  effects  will  operate 
either  in  concert  or  in  opposition,  depending  on 
hemisphere  and  orientation  of  the  estuary  axis  rela- 
tive to  the  coast.  For  the  geometries  of  both 
Chesapeake  Bay  and  the  Delaware  Estuary  the 
model  predicts  opposition  with  the  remote  effect 
dominant  at  lower  frequencies,  consistent  with 
recent  observations.  (Author's  abstract) 
W86-04244 


VARIABIXITY  OF  SUBTIDAL  CURRENT 
STRUCTURE  IN  A  FJORD  ESTUARY:  PUGET 
SOUND,  WASHINGTON, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

D.  E.  Bretschneider,  G.  A.  Cannon,  J.  R. 
Holbrook,  and  D.  J.  Pashinski. 
Journal  of  Geophysical  Research,  Vol.  90,  No.  C6, 
p  11,949-11,958,  November  20,  1985.  11  fig,  2  tab, 
28  ref. 

Descriptors:  'Estuaries,  'Fjords,  'Water  Currents, 
•Wind,  'Tides,  *Puget  Sound,  Water  Properties, 
Temperature,  Salinity,  Density,  Physical  Proper- 
ties, Chemical  Properties. 

Simultaneous  observations  of  currents  and  water 
properties  were  made  in  a  section  across  East 
Passage  in  Puget  Sound  over  a  31 -day  period 
between  March  and  April  1983.  These  observa- 
tions, supplemented  with  CTD  profiles,  shore- 
based  wind  data,  and  far-field  current  measure- 
ments, were  used  to  describe  the  cross-channel 
variability  of  subtidal  currents.  The  mean  circula- 
tion consisted  of  seaward  flow  in  the  near  surface 
and  landward  flow  below  7  m,  with  a  core  of 
maximum  velocity  at  mid-depth.  Volume  transport 
was  22,000  cum/s.  Topographic  effects  force  most 
of  the  seaward  compensating  flow  through  an  ad- 
jacent channel,  creating  a  clockwise  circulation 
around  an  intervening  island.  Empirical  orthogonal 
function  analysis  was  used  to  describe  the  spatial 
structure  of  current  fluctuations.  At  subtidal  time 
scales,  three  circulation  modes  are  evident:  (1)  a 
near-surface  (upper  20  m),  wind-driven  shear;  (2)  a 
near-bottom  layer  (150-200  m)  dominated  by  densi- 
ty currents  that  propagate  up  estuary  after  genera- 
tion during  neap  tidal  mixing  at  the  entrance  sill  to 
Puget  Sound;  and  (3)  an  intermediate  layer  (3)  25- 
75  m)  influenced  by  partial  refluxing  of  Colvos 
Passage  water  and  modulated  at  fortnightly  peri- 


ods by  nonlinear  mixed  tides.  These  current  obser- 
vations are  the  first  to  show  recirculation  of  sea- 
ward flowing  water  from  Colvos  Passage  to  land- 
ward flow  in  East  Passage.  (Peters-PTT) 
W86-04245 


SOLUTE-TRANSPORT  SIMULATION  OF 
BRACKISH-WATER  INTRUSION  NEAR  BAL- 
TIMORE, MARYLAND, 

For  primary  bibliographic  entry  see  Field  5B. 
W  86-04274 


SOLUTE  ACQUISITION  IN  GLACIAL  MELT 
WATERS.  I.  FJALLSJOKULL  (SOUTH-EAST 
ICELAND):  BULK  MELT  WATERS  WITH 
CLOSED-SYSTEM  CHARACTERISTICS, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 

W86-04351 


NITRIFICATION,  NITRATE  REDUCTION, 
AND  NITROGEN  IMMOBILIZATION  IN  A 
TIDAL  FRESHWATER  MARSH  SEDIMENT, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-04399 


GEOCHEMISTRY  OF  SUSPENDED  PARTICU- 
LATE MATTER  IN  TWO  NATURAL  SEDI- 
MENTATION BASINS  OF  THE  RIVER  RHINE, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 
of  Chemical  Engineering  and  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04547 

ASSESSENG  PHOSPHORUS  CONTROL  IN 
THE  JAMES  RIVER  BASES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5G. 
W86-04640 


SULFATE-REDUCING  BACTERIA:  PRINCI- 
PAL METHYLATORS  OF  MERCURY  IN 
ANOXIC  ESTUARTNE  SEDEMENT, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Dept.  of  Biochemistry  and  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04676 

DISSOLVED  ALUMTNUM  EN  THE  TAMAR  ES- 
TUARY, SOUTHWEST  ENGLAND, 

Institute  for  Marine  Environmental  Research, 
Plymouth  (England). 

A.  W.  Morris,  R.  J.  M.  Howland,  and  A.  J.  Bale. 
Geichimica   et   Cosmochimica   Acta   GCACAK, 
Vol.  50,  No.  2,  p  189-197,  February  1986.  7  fig,  2 
tab,  36  ref.  U.  K.  Dept.  of  Environmental  Con- 
tracts 489/684  and  PECD  7/7/076. 

Descriptors:  'Estuaries,  'Aluminum,  'Tamar  Estu- 
ary, 'Chemical  Reactions,  Sediments,  Tidal  effects, 
Colloids,  Solubility. 

Distributions  of  dissolved  Al  in  the  Tamar  Estuary 
were  recorded  through  spring-neap  tidal  cycles  in 
winter  and  summer.  Dissolved  Al  is  a  highly  reac- 
tive constituent  in  this  estuary,  undergoing  net 
removal  in  the  very  low  salinity  region  and  net 
input  to  the  mid-estuary.  The  extent  of  both  the 
depletion  and  the  augmentation  varied  systemati- 
cally with  tidal  energy  input,  indicating  that  tidal 
sediment  disturbance  was  the  principal  controlling 
agency.  These  field  data,  supported  by  the  results 
of  laboratory  simulations,  show  that  the  removal  is 
regulated  by  sorption  onto  resuspended  sediment 
particles,  which  dominates  kinetically  over  authi- 
genic  aluminosilicate  formation,  removal  of  dis- 
solved Al  by  flocculation  of  riverborne  colloids  is 
not  significant.  The  mid-estuarine  input  is  consist- 
ent with  dissolution  of  authigenic  aluminosilicate 
following  net  remobilization  of  estuarine  sediment. 
The  internal  cycling  of  Al  in  the  estuary,  generat- 
ed by  these  processes,  alters  both  the  time-course 


and  the  soluble-particulate  balance  of  the  riverim 
discharge  of  Al   to  the  adjacent  coastal   water 
(Author's  Abstract) 
W86-04681 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


DESALINATION  PLANT  TECHNOLOGY  OF 
TIMISATION, 

Tractionel  S.A.,  Brussels  (Belgium). 

R.  Muylle. 

Aqua  AQUAAA,  No.  1,  p  5-9,  8  fig,  3  tab. 

Descriptors:  'Desalination,  'Desalination  plant 
•Reverse  osmosis,  'Distillation,  Water  treatmer 
facilities,  Water  supply  development,  Water  us< 
Drinking  water,  Economic  aspects. 

The  most  common  water  treatments  are  filtratio 
with  or  without  flocculation-settling.  But,  whe 
available  water  salt  content  is  too  high  to  m« 
international  local  rules  or  recommendations,  a  sa 
reducing  treatment  must  be  provided.  For  oth< 
waters,  two  main  desalination  technologies  remai 
on  the  market:  reverse  osmosis  (RO)  and  distill; 
tion.  If  the  two  technologies  are  compared,  takini 
as  an  example,  a  100,000  cu  m/day  plant  somi 
where  in  a  Middle  East  country,  with  the  follov 
ing  characteristics  (only  valid  for  one  special  cast 
(1)  a  net  constant  production  of  100,000  cu  m/da; 
for  RO:  102.5%  installed  capacity;  for  MSF,  takir 
into  account  the  combined  fiability  and  availabilil 
for  both  desalination  and  electrical  power  planl 
four  units  with  a  total  capacity  of  120,000  cu  n 
day  may  be  installed  giving  a  load  factor  of  83' 
(special  case,  allowing  a  water  shortage  during 
few  periods  of  time  during  the  year);  (2)  to  obta 
non-corrosive  drinking  water  from  MSF  distill 
tion  plant,  some  modifications  are  needed,  li) 
addition  of  02  (air),  C02,  lime,  C12;  (3)  energy:  fi 
RO,  it  is  assumed  that  electricity  is  taken  out  of  tl 
network;  for  MSF,  a  dual  purpose  plan  is  providi 
and  an  optimization  study  (special  case)  shot 
production  of  steam  and  electricity  should  be  ec 
nomically  produced  with  boilers  and  back  pressu 
turbines.  Excess  of  electricity  is  provided  to  be  f( 
in  the  electrical  network.  These  values  are  to  '• 
taken  with  caution  due  to  the  high  influence 
each  parameter  on  the  water  cost,  especially  t 
cost  of:  fuel,  electricity,  chemicals,  manpowi 
Each  special  case  must  be  studied  taking  into  a 
count  each  parameter,  local  prices  and  marl 
fluctuation.  (Lantz-PTT) 
W86-04148 


DESALINATION  -  TECHNOLOGIC^ 

TRENDS  AND  OPERATIONAL  RESULTS  (1 
DESSALEMENT  -  CHOLX  TECHNIQUES  1 
RESULT  ATS  DE  PRODUCTION, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  C« 

tral. 

J.  M.  Rovel. 

Aqua  AQUAAA,  No.  1,  p  10-13,  1986.  4  fig,  6  ti 

4  ref. 

Descriptors:  'Desalination,  'Reverse  osmoi 
•Water  supply,  development,  Salbukh,  Sai 
Arabia,  Desalination  apparatus,  Desalinati 
plants,  Water  treatment. 

The  first  part  of  this  report  describes  the  diffen 
technological  trends  applied  in  desalting,  more  S] 
cifically  in  the  case  of  the  Reverse  Osmosis.  T 
process  and  the  related  design  of  the  Salbukh  PL 
(Saudi  Arabia)  is  presented  in  detail,  with  an  « 
phasis  on  the  application  of  the  design  princip 
described  in  the  first  part.  Also,  the  results  i 
tained  on  this  plant  show  that  the  plant  des 
complies  with  the  production  requirements  and 
site  constraints.  (Author's  abstract) 
W86-04149 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 

Conservation  In  Industry — Group  3E 


3B.  Water  Yield  Improvement 


PHYSICAL  RESPONSE  OF  CONVECTTVE 
CLOUDS  OVER  THE  SIERRA  NEVADA  TO 
SEEDrNG  WITH  DRY  ICE, 

Electronics  Techniques,  Inc.,  Auburn,  CA. 
A.  W.  Huggins,  and  A.  R.  Rodi. 
Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  24,  No.  10,  p  1082-1098,  October 
1985.  27  fig,  22  ref.  Bureau  of  Reclamation  Con- 
tract Nos.  9-O7-85-VO021,  4-CR-81-03860,  and  2- 
07-81-V0256. 

Descriptors:  'Cloud  seeding,  'Weather  modifica- 
tion, 'Radar,  'Clouds,  Remote  sensing,  Artificial 
precipitation,  Precipitation,  Supercooled  liquid 
water,  Sierra  Nevada,  California,  Dry  ice. 

The  effect  of  seeding  convective  clouds  with  dry 
ice  was  studied  using  simultaneous  aircraft  and 
radar  observations.  Clouds  that  were  initially  ice- 
free  with  suspercooled  liquid  water  contents  of  0.5 
g/cu  m  when  the  tops  reached  the  -10  degrees 
level  had  similar  responses  to  seeding,  although 
significant  natural  variability  existed.  Aircraft  par- 
ticle probes  detected  sharp  increases  of  small  crys- 
tals (<100  micrometers)  in  3-6  min  followed  by 
>1  mm  aggregates  about  10  min  after  seeding. 
Observations  supported  in  the  expectation  that 
riming  growth  should  not  be  important  at  these 
liquid  water  contents.  Initial  radar  echoes  formed 
in  7  min  with  distinctive  time-height  profiles  of 
reflectivity.  Most  radar  echoes  forming  downwind 
of  the  seeding  line  were  small  and  relatively  weak 
compared  with  the  natural  echoes  forming  further 
downwind  over  the  mountains.  The  impact  of  the 
seeding  was  shown  to  be  observable  but  relatively 
small.  It  was  found  that  unseeded  clouds  formed 
radar  echoes  later,  and  produced  reflectivity  time- 
height  profiles  that  were  significantly  different 
from  the  seeded  ones,  the  differences  are  consid- 
ered in  part  to  be  due  to  variability  in  the  initial 
cloud  properties  as  well  as  the  obvious  and  well- 
documented  effects  of  injection  of  the  seeding  ma- 
terial early  in  the  cloud  lifetime.  While  the  meteor- 
ological impact  was  small,  documentation  of  the 
evolution  of  the  seeding  effect  from  cloud  to 
ground  is  a  prerequisite  to  further  experimentation. 
(Author's  abstract) 
W86-04628 


DISPOSITION  OF  SILVER  RELEASED  FROM 
SOVIET  OBLAKO  ROCKETS  IN  PRECIPITA- 
TION DURING  THE  HAIL  SUPPRESSION  EX- 
PERIMENT  GROSSVERSUCH   TV.    PART   JJ: 
CASE  STUDIES  OF  SEEDED  CELLS, 
Clermont-Ferrand-2  Univ.,  Aubiere  (France). 
J.  P.  Lacaux,  J.  A.  Warburton,  J.  Fournet-Fayard, 
and  P.  Waldteufel. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  24,  No.  9,  p  977-992,  September 
1985.  15  fig,  6  tab,  12  ref.  DGRST  Grant  78-7-2847 
and  NSF  Grant  ENV  77-01600. 

Descriptors:  'Cloud  seeding,  'Weather  modifica- 
tion, 'Silver,  'Hail,  'Radar,  'Precipitation  intensi- 
ty, Rainfall  disposition,  Precipitation,  Clouds, 
Groissversuch,  Switzerland,  Silver  iodide. 

Cloud  seeding  quality  was  estimated  in  each  of 
four  seeded  storms  during  the  1978  summer  pro- 
gram of  Grossversuch  IV  in  Switzerland  by  ob- 
serving the  internal  structure  of  storm  cells  with  C, 
S  and  X-band  radar,  and  the  trajectory,  time  of 
residence  and  dispersion  of  the  Agl  aerosols  in  the 
seeded  clouds  with  radar  and  chemical  techniques. 
Seeding  coverage  was  measured  as  the  ratio  of  the 
surface  area  of  precipitation  in  which  the  seeding 
chemical  is  found  at  the  ground  to  the  surface  area 
of  the  rainfall  (using  the  40  dBZ  radar  reflectivity 
contour  near  the  ground).  Two  cells  in  June  with 
seeding  coverages  of  7  and  25%,  respectively,  had 
insufficient  residence  times  for  Agl  in  those  por- 
tions of  the  cloud  colder  than  -5  degrees.  Two 
cells  seeded  in  July  which  had  seeding  coverages 
of  100%  had  Agl  residence  times  in  cloud  colder 
than  -5  degrees  of  500-700  seconds,  which  was 
adequate  for  modification  of  the  water-ice  balance. 
Positive  correlations  exist  between  precipitation 
intensity  and  seeding  chemical  concentration  when 
the  seeding  aerosol  has  a  long  residence  time  in 


cloud  colder  than  -5  degrees,  except  when  the  Agl 
aerosols  are  scavenged  in  a  short  period  of  time. 
The  hail  suppression  plan  for  the  Grossversuch  IV 
experiment  was  designed  in  accordance  with  the 
Moldavian  hail  suppression  organization.  Although 
the  Soviet  criteria  were  met  for  seeding  purposes 
in  all  cases,  the  results  show  that  the  reflectivity 
structure  of  the  storms  is  also  an  important  factor 
in  assessing  where  and  when  the  seeding  agent 
should  be  injected  to  suppress  hail  growth. 
(Geiger-PTT) 
W86-04630 


PREDICTIONS  BY  TWO  ONE-DIMENSIONAL 
CLOUD  MODELS:  A  COMPARISON, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-04632 


3C.  Use  Of  Water  Of  Impaired 
Quality 


TREATMENT  OPTIMIZATION  OF  MUNICI- 
PAL WASTEWATER  AND  REUSE  FOR  RE- 
GIONAL IRRIGATION, 

Hebrew  Univ.,  Rehovoth  (Israel).  Center  for  Agri- 
cultural Economics  Research. 
A.  Dinar,  and  D.  Yaron. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  3,  p  331-338,  March  1986.  8  tab,  24  ref.  BARD 
Grant  1-101-79. 

Descriptors:  'Water  reuse,  'Impaired  water  use, 
'Wastewater  irrigation,  'Municipal  wastewater, 
Models,  Wastewater  renovation,  Israel,  Competing 
use,  Effluents. 

Municipal  wastewater  warrants  increased  attention 
as  a  potential  environmental  pollution  and  a  possi- 
ble irrigation  water  source.  A  long-run  mathemati- 
cal programming  model  aimed  at  regional  optimi- 
zation with  regard  to  plant  capacity,  treatment 
level,  allocation  of  the  effluent  to  the  participating 
farms,  and  cropping  patterns  at  each  farm  is  pre- 
sented. The  model  is  applied  to  an  agricultural 
region  in  Israel  which  includes  a  town  and  several 
farms.  The  results  indicate  the  necessity  of  a  subsi- 
dy for  regional  cooperation  and  provide  a  regional 
setup  of  reusing  municipal  wastewater  for  irriga- 
tion. The  optimal  solution  enables  each  farm  to 
reallocate  the  freshwater  quota  among  the  differ- 
ent land  sections,  to  cultivate  new  land  areas,  and 
to  expand  the  irrigated  crops  by  using  effluent. 
(Author's  abstract) 
W86-04196 


SHARING  REGIONAL  COOPERATIVE  GAINS 
FROM  REUSING  EFFLUENT  FOR  DJRIGA- 
TION, 

Hebrew  Univ.,  Rehovoth  (Israel).  Center  for  Agri- 
cultural Economics  Research. 
For  primary  bibliographic  entry  see  Field  6C. 
W86-04197 


SOME  ENVIRONMENTAL  CONSEQUENCES 
OF  WATER  AND  ENERGY  CONSERVATION 
IN  THE  HANDLING  OF  MINE  TAILINGS  IN 
SUB-ARCTIC  REGIONS, 

Luleaa  Univ.  (Sweden).  Div.  of  Water  Resources 

Engineering. 

A.  Sellgren. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  2,  p  141-149,  1986.  8  fig,  8  ref. 

Descriptors:  'Water  conservation,  'Energy  con- 
servation, 'Mine  wastes,  'Subarctic  zone,  Heat 
pump,  Water  quality  standards,  Water  quality, 
Water  reuse,  Flotation,  Aeration. 

In  the  refining  of  ores  large  amounts  of  fine- 
grained mineral  particles  (tailings)  are  generally 
transported  together  with  water  (slurry)  in  pipe- 
lines, sometimes  as  far  as  several  kilometers  to  the 
disposal  area.  Great  savings  of  energy  and  water 
can  be  obtained  at  concentrators  if  the  tailings 
slurry  is  thickened  more  effectively  and  water  is 
reused  directly  instead  of  being  transported  the 
longway  around  the  disposal  area.   With  direct 


circulation  in  sub-arctic  regions,  large  amounts  of 
heating  energy  can  be  recovered  using  a  heat 
pump  arrangement.  The  potential  savings  at  a 
Swedish  concentrator  were  estimated  to  be  about 
10-20  GWh  per  year,  the  majority  of  which  would 
be  savings  in  oil.  Furthermore,  handling  of  mine 
tailings  products  at  low  water  content  offers  envi- 
ronmental benefits,  and  more  effective  deposition 
techniques  can  be  used.  In  cold  areas,  temperature 
and  hydrological  conditions  greatly  influence 
spreading  and  dissipation  mechanisms  of  pollutants 
released  in  the  process.  Monthly  variations  of  the 
discharge  to  the  recipient  of  a  substance  emitted  in 
the  process  were  simulated  in  an  example.  The 
degree  of  direct  circulation  in  flotation  of  complex 
sulphide  ores  may  be  limited  by  water  quality 
problems  in  the  process.  A  mathematical  model 
was  developed  and  used  to  simulate  the  accumula- 
tion of  a  substance  in  the  process  for  different 
degrees  of  direct  circulation.  Finally,  a  schematic 
layout  of  a  simple  aeration  plant  for  recycled  proc- 
ess water  was  outlined  and  some  regional  water- 
related  problems  were  discussed.  (Author's  ab- 
stract) 
W86-04486 


EFFECTS  OF  WATER  REUSE,  RECYCLING 
AND  RESOURCE  RECOVERY  ON  FOOD 
PROCESSING  WASTE  TREATMENT  IN  THAI- 
LAND, 

Siametec  International  Ltd.,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  5D. 
W86-04513 


SOURCES  OF  WATER  TO  THE  SEAWATER 
WELL  WHICH  SUPPLIES  THE  FISH  PONDS 
IN  EILAT:  IMPLICATIONS  FOR  FISHPOND 
MANAGEMENT, 

National  Mariculture  Centre,  Eilat  (Israel). 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04576 

3D.  Conservation  In  Domestic  and 
Municipal  Use 


MUNICIPAL     AND     INDUSTRIAL     WATER 
SUPPLY  IN  CIUDAD  JUAREZ,  MEXICO, 

California  State  Univ.,  Fullerton.  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic   entry  see   Field   6D. 
W86-04535 


3E.  Conservation  In  Industry 


SOME  ENVIRONMENTAL  CONSEQUENCES 
OF  WATER  AND  ENERGY  CONSERVATION 
IN  THE  HANDLING  OF  MINE  TAILINGS  IN 
SUB-ARCTIC  REGIONS, 

Luleaa  Univ.  (Sweden).  Div.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  3C. 

W86-04486 


ULTRAPURE  WATER  IN  THE  ELECTRONICS 
INDUSTRY, 

Esmil    International    B.V.,    Amsterdam    (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  5F. 
W86-04518 


PROCESS  CONTROL  AND  DATA  ACQUISI- 
TION COMPUTERS  IN  THE  WATER  INDUS- 
TRY, 

Brown  Boveri  Kent  (East  Africa)  Pty  Ltd.,  Singa- 
pore. 

For  primary  bibliographic  entry  see  Field  5G. 
W86-04519 


REDUCTION  OF  PULP  AND  PAPER  INDUS- 
TRY EFFLUENT  LOADING, 

Tampere  Univ.  of  Technology  (Finland). 

For  primary  bibliographic   entry  see  Field   5D. 

W86-04521 
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Group  3E — Conservation  In  Industry 

MUNICIPAL  AND  INDUSTRIAL  WATER 
SUPPLY  IN  CIUDAD  JUAREZ,  MEXICO, 

California  State  Univ.,  Fullerton.  Dept.  of  Geogra- 
phy- 

For  primary  bibliographic  entry  see  Field  6D. 
W86-04535 

SHORT-TERM  HYDROELECTRIC  SCHEDUL- 
ING USING  THE  PROGRESSIVE  OPTTMA- 
LITY  ALGORITHM, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  4A. 
W86-04542 

3F.  Conservation  In  Agriculture 


MODEL  OF  THE  TERMINAL  COMPLEX  OF 
THE  OUED  R'HIR  (ALGERIA), 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau     (France).     Centre     d'Information 

Geologique. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03992 


REDUCED  PRESSURE  UtRIGATION  INVEST- 
MENT ECONOMICS, 

South  Dakota  State  Univ.,  Brookings.   Dept.  of 

Economics. 

For  primary  bibliographic  entry  see  Field  6C. 

W86-04166 

STOCHASTIC  SODL  MOISTURE  ESTIMATION 
AND  FORECASTING  FOR  IRRIGATED 
FIELDS, 

Science  and  Education  Administration,  Fort  Col- 
lins, CO.  Agricultural  Research. 
For  primary  bibliographic   entry   see   Field   2G. 
W86-04172 


EXPECTED  UTILITY,  BENEFIT,  AND  LOSS 
CRITERIA  FOR  SEASONAL  WATER  SUPPLY 
PLANNING, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Systems 

Engineering. 

For  primary  bibliographic  entry  see  Field  6B. 

W86-04193 


TREATMENT  OPTIMIZATION  OF  MUNICI- 
PAL WASTEWATER  AND  REUSE  FOR  RE- 
GIONAL IRRIGATION, 

Hebrew  Univ.,  Rehovoth  (Israel).  Center  for  Agri- 
cultural Economics  Research. 
For  primary  bibliographic  entry  see  Field  3C. 
W86-04196 


SHARING  REGIONAL  COOPERATIVE  GAINS 
FROM  REUSING  EFFLUENT  FOR  IRRIGA- 
TION, 

Hebrew  Univ.,  Rehovoth  (Israel).  Center  for  Agri- 
cultural Economics  Research. 
For  primary  bibliographic  entry  see  Field  6C. 
W86-04197 


1984  DROUGHT  ON  THE  CANADIAN  PRAI- 
RIES, 

Saint  Patrick's  Coll.,  Maynooth  (Ireland). 

For  primary  bibliographic   entry   see   Field   2G. 

W86-O4508 


MEASURED  AND  CREAMS-PREDICTED  NI- 
TROGEN LOSSES  FROM  TOMATO  AND 
CORN  MANAGEMENT  SYSTEMS, 

Southeast  Kansas  Branch  Experiment  Station,  Par- 
sons. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04538 


ECOLOGY  OF  ACHENE  DIMORPHISM  IN 
HETEROTHECA  LAITFOLIA.  DO.  CONSE- 
QUENCES OF  VARIED  WATER  AVADLABDL- 
ITY, 

Arizona  Univ.,   Tucson.   Dept.   of  Ecology  and 


Evolutionary  Biology. 

For  primary  bibliographic  entry  see  Field  21. 

W86-04618 


WATER  USE  IN  WINTER  WHEAT  AS  INFLU- 
ENCED BY  CEPHALOSPORIUM  GRAMIN- 
EUM, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Plant  and 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  21. 

W86-04667 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


ANALYSIS  OF  STORAGE  FOR  THE  REGULA- 
TION OF  SURFACE  WATER  IN  THE  HUANG- 
HUAI-HAI  PLAIN  FOR  SOUTH-TO-NORTH 
WATER  TRANSFER, 

Hebei  Inst,  of  Geography,  Shijiazhuang  (China) 
Y.  Fenglan,  and  W.  Wenkai. 

In:  Long-Distance  Water  Transfer:  A  Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p.  289-298,  2  fig,  2  tab. 

Descriptors:  'Water  storage,  'Water  transfer, 
•China,  Water  supply  development,  Diversion, 
Canals,  Irrigation,  Economic  aspects,  Environmen- 
tal effects,  Water  conveyance. 

As  part  of  the  overall  assessment  of  the  south- 
north  water  transfer  program  proposed  for  eastern 
China,  the  storage  of  surface  water  in  the  Huang- 
Huai-Hai  Plain  is  analyzed.  The  three  main  forms 
of  storage  of  water  resources  are  discussed.  They 
include:  surface  reservoirs,  and  underground  reser- 
voirs with  emphasis  on  ponds;  reticulated  reser- 
voirs on  the  plain  formed  by  natural  channels,  deep 
trench  waterway  networks,  ponds,  lowlands  and 
shallow  lakes.  Water  storage  has  a  very  large 
impact  on  the  natural  environment.  The  need  to 
consider  environmental  effects  in  the  immediate 
surroundings  of  the  storage  areas  in  order  to 
achieve  useful  storage  without  flooding  or  saliniza- 
tion,  is  discussed.  (Halterman  -  PTT) 
W86-03938 


USING  ANCIENT  CHANNELS  TO  REGULATE 
WATER  THROUGH  STORAGE:  THE  EXAM- 
PLE OF  THE  HEBEI  PLAIN, 

Hebei  Inst,  of  Geography,  Shijiazhuang  (China) 
W.  Chen,  and  W.  Jinxiang. 

In:  Long-Distance  Water  Transfer:  A  Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  299-308,  3  fig,  2  ref. 

Descriptors:  "Water  transfer,  "Water  supply, 
•Water  supply  development,  'Diversion,  'China, 
Canals,  Irrigation,  Water  storage,  Water  convey- 
ance, Groundwater. 

As  part  of  the  overall  assessment  of  the  proposed 
south-north  water  transfer  in  eastern  China,  the 
potential  use  of  underground  storage  is  evaluated. 
There  are  many  ancient  channels  buried  at  a  depth 
of  30  to  50  m  under  the  plains  of  the  Hebei 
Province  whose  sand  and  gravel  layers  can  pro- 
vide ample  storage  capacity  for  groundwater.  The 
41  reservoirs  present  in  the  area  have  a  combined 
capacity  of  12.726  cu  km.  Most  of  the  capacity  is  in 
alluvial  fans,  where  paths  of  infiltration  are  best. 
The  river  channel  belts  have  the  next  best  condi- 
tions. Under  present  circumstances,  the  under- 
ground storage  capacity  of  the  deltas  is  not  practi- 
cal. Storage  capacity  and  infiltration  conditions  are 
greater  in  the  irrigation  districts  of  the  Middle 
Route.  Capacity  is  less  in  the  East  Route  irrigation 
districts  and  infiltration  conditions  are  most  defi- 
cient. (Halterman  -  PTT) 
W86-03939 


TOPOGRAPHIC  PARTITION  OF  WATER- 
SHEDS WITH  DIGITAL  ELEVATION 
MODELS, 

Hunter  Coll.,  New  York.  Dept.  of  Geology  and 

Geography. 

L.  E.  Band. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  1,  p  15-24,  January  1986.  10  fig,  27  ref. 

Descriptors:  'Topography,  'Watershed  manage- 
ment, 'Digital  elevation  models,  Partitioning,  Net- 
work design,  Channels,  Runoff,  Remote  sensing, 
Hydrologic  models.  Simulation  analysis. 

Digital  elevation  models  are  used  to  automatically 
map  the  stream  channel  and  divide  networks  of  a 
watershed.  These  topographic  skeletons  are  used 
to  partition  the  watershed  into  a  set  of  fundamen- 
tal, runoff  producing  subregions,  each  of  which 
drains  into  one  stream  link.  Construction  of  a  code 
describing  the  network  topology,  along  with  paral- 
lel files  containing  attribute  information  of  each 
drainage  area  and  associated  stream  link  may  form 
the  basis  for  an  efficient  watershed  information 
system.  Registration  of  remotely  sensed  imagery 
and  maps  of  important  soils  information  to  the 
digital  elevation  model  allows  an  effective  organi- 
zation of  this  data  as  input  to  hydrologic  simulation 
models.  The  methodology  described  here  is  de- 
signed to  aid  in  the  efficient  parameterization  of  a 
distributed  components  approach  to  watershed 
simulation.  (Author's  abstract) 
W86-04157 


MANAGEMENT  OF  LAKE  COMO:   A  MUL- 
TIOBJECnVE  ANALYSIS, 

Consiglio  Nazionale  delle  Ricerche,  Milan  (Italy), 

Centro  di  Teoria  dei  Sistemi. 

For  primary  bibliographic  entry  see  Field  6A. 

W86-04165 


STOCHASTIC  MODEL  OF  SEASONAI 
RUNOFF  FORECASTS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Systemi 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-04192 

OPTIMIZATION  OF  REAL-TIME  RESERVOD 
OPERATIONS  WITH  MARKOV  DECISIOI" 
PROCESSES, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer 

ing. 

D.  Wang,  and  B.  J.  Adams. 

Water  Resources  Research  WRERAO,  Vol.  22 

No.  3,  p  345-352,  March  1986.  3  fig,  3  tab,  38  ref, 

append. 

Descriptors:  'Reservoir  operation,  'Optimizatior 
•Markov  Process,  Model  studies,  Policy  making 

Reservoir  inflows  are  described  as  periodi 
Markov  processes,  in  recognition  of  hydrologi 
uncertainty  and  seasonality.  The  optimization  c 
reservoir  operations  involves  determination  of  th 
optimal  release  volumes  in  the  successive  tim 
periods  so  that  the  expected  total  rewards  from  th 
operations  are  maximized.  A  two-stage  optimizi 
tion  framework,  which  consists  of  a  real  tin 
model  followed  by  a  steady  state  model,  is  pre 
posed.  The  steady  state  model  that  describes  th 
convergent  nature  of  the  prospective  future  ope 
ations  is  regarded  as  a  periodic  Markov  decisio 
process  and  is  optimized  with  the  generalize 
policy  iteration  procedure.  This  result  is  in  tur 
used  as  an  interim  step  for  deriving  the  optim 
immediate  decisions  for  the  current  period  in  tl 
real-time  model.  Significant  computational  efficiei 
cy  results  from  this  framework  and  the  respectiv 
optimization  procedure.  (Lantz-PTT) 
W86-04198 

EVALUATION  OF  THORNTHWATrE 
WATER  BALANCE  TECHNIQUE  IN  PREDIC 
ING  STREAM  RUNOFF  IN  COSTA  RICA, 

Instituto   Tecnologico   de   Costa   Rica,   Cartag 

Dept.  de  Ingenieria  Forestal. 

For  primary  bibliographic  entry  see  Field  2E. 
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W86-04393 


PARAMETRIC/NONPARAMETWC  MIXTURE 
DENSITY  ESTIMATION  WITH  APPLICATION 
TO  FLOOD-FREQUENCY  ANALYSIS, 

I"exas  Univ.  at  El  Paso.  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  2E. 
W86-04531 


BAYESIAN  MODELS  OF  FORECASTED  TTME 
SERIES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Systems 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W86-04532 


KALMAN  FJXTER  ESTIMATION  AND  PRE- 
DICTION OF  DAJXY  STREAM  FLOWS:  U  AP- 
PLICATION TO  THE  POTOMAC  RIVER, 

Halff  (Albert  H.)  Associates,   Inc.,   Dallas,  TX. 
For  primary  bibliographic  entry  see  Field  2E. 
W86-04534 


SHORT-TERM  HYDROELECTRIC  SCHEDUL- 
ING USING  THE  PROGRESSIVE  OPTTMA- 
LTTY  ALGORITHM, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 

N.  J.  D.  Lucas,  and  P.  J.  Perera. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  9,  p  1456-1458,  September  1985.  3  fig,  3  ref. 

Descriptors:  'Computer  programs,  'Hydroelectric 
plants,  'Reservoir  releases,  'Storage,  'Mathemati- 
cal models,  Costs. 

A  computer  code  was  developed  to  schedule  the 
ihort-term  release  of  water  from  cascaded  hydro- 
electric plants.  It  was  based -on  the  progressive 
Dpthnaliry  algorithm.  In  practice,  the  code  pro- 
duced local  optima.  A  simple  example  is  presented 
here  to  confirm  that  this  can  happen.  It  is  further 
demonstrated  that  the  progressive  optimality  algo- 
rithm does  not  necessarily  converge  for  nonconvex 
and  discontinuous  cost  functions,  although  this 
claim  has  been  made  in  the  literature.  The  original 
theoretical  proof  of  convergence  required  func- 
tions to  be  strictly  convex  with  continuous  first 
derivatives.  This  is  the  weakest  sufficient  condition 
the  authors  have  found.  (Rochester-PTT) 
W86-04542 


HYDROLOGICAL  EFFECTS  OF  MOORLAND 
GRIPPING:  A  RE-APPRAISAL  OF  THE  MOOR 
HOUSE  RESEARCH, 

Institute  of  Hydrology,  Wallingford  (England). 
M.  Robinson. 

Journal  of  Environmental  Management  JEVMA, 
Vol.  21,  No.  3,  p  205-211,  October  1985.  2  fig,  2 
tab,  25  ref. 

Descriptors:  'Land  use,  'Rainfall-runoff  relation- 
ships, 'Drainage,  'Drainage  ditches,  'Drainage  ef- 
fects, Storm  runoff,  Flood  peak,  Peat  soil,  Drain- 
age area,  Runoff,  Flow  measurement,  Moor  House 
National  Reserve. 

The  purpose  of  this  paper  is  to  examine  the  whole 
period  of  record  collected  at  Moor  House  National 
Nature  Reserve,  and  to  reassess  the  conclusions  of 
earlier  hydrological  studies  of  land  use  changes  in 
the  light  of  more  sophisticated  analysis  techniques 
and  subsequent  catchment  studies.  Measurements 
at  four  small  peat  moorland  catchments  show  that 
artificial  drainage  by  ditching  increased  peak 
flows.  This  increase  was  due  to  a  change  to  faster 
storm  runoff,  rather  than  to  a  change  in  runoff 
volumes.  Any  effects  of  the  drainage  on  low  flows 
were  small  and  of  similar  magnitude  to  the  accura- 
cy of  the  flow  measurements.  Severe  burning  of 
the  peat  surface  also  increased  peak  flows,  al- 
though to  a  smaller  extent  than  the  change  due  to 
drainage.  Burning  reduced  the  storage  capacity  of 
the  soil  and  lowered  dry  weather  flows.  It  also  led 
to  a  reduction  in  storm  response  times,  and  prob- 
ably a  slight  increse  in  storm  runoff  volumes. 
(Geiger-PTT) 
W86-04599 


ROLE  OF  RECREATIONAL  BOAT  TRAFFIC 
IN  INTERLAKE  DISPERSAL  OF  MACRO- 
PHYTES:  A  NEW  ZEALAND  CASE  STUDY, 

New  Zealand  Electricity  Dept.,  Hamilton. 

For  primary  bibliographic  entry   see  Field   5G. 

W86-04604 
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ANNUAL  SUMMARY  OF  GROUND-WATER 
CONDITIONS  IN  ARIZONA,  SPRING  1983  TO 
SPRING  1984. 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

USGS  Open-File  Report  85-410,  1985.  2  sheets,  4 

fig,  1  tab. 

Descriptors:  'Groundwater,  'Groundwater  avail- 
ability, 'Arizona,  Groundwater  basins,  Ground- 
water depletion,  Groundwater  potential,  Geohy- 
drology,  Groundwater  level,  Groundwater  man- 
agement, Groundwater  reservoirs. 

A  summary  map  shows  various  aspects  of  ground- 
water availability  in  Arizona.  Potential  well  pro- 
duction, in  increments  of  0  to  10  gpm,  10  to  500 
gpm,  and  50  to  2500  gpm  (average  1000  gpm)  os 
the  primary  emphasis  of  the  map;  however,  data  on 
changes  in  water  level  from  spring  1983  to  spring 
1984,  status  of  groundwater  inventory,  and  esti- 
mated groundwater  pumpage  in  Arizona  in  1983, 
are  also  presented.  The  total  water  pumpage  is  also 
broken  down  by  the  following  use  categories: 
drainage,  public  supply,  domestic,  livestock,  indus- 
trial and  agricultural.  (Halterman  -  PTT) 
W86-03910 


USING  ANCIENT  CHANNELS  TO  REGULATE 
WATER  THROUGH  STORAGE:  THE  EXAM- 
PLE OF  THE  HEBEI  PLAIN, 

Hebei  Inst,  of  Geography,  Shijiazhuang  (China) 
For  primary  bibliographic  entry  see  Field  4A. 
W86-03939 


CHANGES  IN  GROUND- WATER  RESOURCES 
AS  A  RESULTS  OF  MINE  DRAINAGE  IN  THE 
SEVEROURALSK  BAUXITE  AREA, 

Vsesoyuznyi    Nauchno-IssledovateFskii    Inst.    Gi- 

drogeologii    i    Inzhenerdoi    Geologii,     Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03984 


USE  OF  A  MODEL  FOR  DETERMINING  OP- 
TIMUM RATES  OF  ARTIFICIAL  RECHARGE 
OF  THE  CENOMANIAN  AQUIFERS  IN 
BEIRUT,  LEBANON, 

BURGEAP  S.A.,  Paris  (France). 

M.  C.  d'Orval. 

IN:  Ground-water  Models,  Volume  I:  Concepts, 

Problems,  and  Methods  of  Analysis  with  Examples 

of  their  Application,  The  UNESCO  Press:  Paris, 

France,  1982.  p  219-228,  9  fig. 

Descriptors:  'Groundwater  management,  'Re- 
charge, 'Model  studies,  Injection,  Artifical  re- 
charge, Groundwater  recharge,  Beirut,  Lebanon, 
Aquifers. 

Digital  model  simulation  was  used  to  study  alterna- 
tive recharge  and  operating  conditions  in  the 
Beirut,  Lebanon,  region,  considering  the  discharge 
available  in  the  Nahr  Beirut  for  injection  purposes 
and  the  amounts  of  water  needed  to  supply  the  city 
during  the  dry  season.  A  schedule  for  injection 
was  developed.  It  provided  for  a  total  of  12  million 
cu  m/yr  to  be  injected  over  seven  months;  Novem- 
ber, 0.38  cu  m/sec;  December,  0.50  cu  m/sec;  and 
January  to  May,  0.77  cu  m/sec.  In  the  same  area  it 
would  be  possible  to  extract  a  total  of  15.8  million 
cu  m/yr  spread  over  five  months;  June  to  August, 
1.16  cu  m/sec;  September,  1.38  cu  m/sec;  and 
October  1.23  cu  m/sec.  (Cassar  -  PTT) 
W86-03994 


MODEL  TO   EVALUATE   SALT  WATER   IN- 
TRUSION DUE  TO  DIFFERENT  CONJUNC- 


TIVE     USE      STRATEGIES      IN      COASTAL 
AQUIFERS  IN  SAUDI  ARABIA, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic   entry  see   Field   5G. 

W86-04072 


NITRATE  CONCENTRATIONS  IN  MUNICI- 
PAL WELLS  LOCATED  WITHIN  A  RIVER 
BED, 

Nebraska  Univ.  at  Omaha.  Dept.  of  Civil  Engi- 
neering. 

Q.  M.  Nguyen,  and  M.  W.  Gilliland. 
IN:  Second  International  Conference  on  Ground 
Water   Quality   Research:   Proceedings,   National 
Center   for   Ground    Water   Research,    Houston, 
Texas.  (1985).  p  135-137,  6  fig,  1  tab,  7  ref. 

Descriptors:  'Municipal  wells,  'Nitrates,  'Model- 
ling, 'Drawdown,  Paver  beds,  Alluvial  aquifers, 
Groundwater  pollution,  Recharge,  Wells,  Water 
management,  Management,  Simulation,  Platte 
River,  Central  Platte  Valley,  Nebraska. 

Municipalities  in  the  Central  Platte  Valley  of  Ne- 
braska utilize  the  alluvial  aquifer  of  the  Platte 
River  for  drinking  water.  Of  concern  to  these 
municipalities  is  the  potential  for  nitrate  contami- 
nation of  these  well  fields.  Such  contamination 
could  result  from  periods  of  low-flow  or  no-flow 
in  the  River,  in  part  caused  by  increased  diversions 
of  River  waste  for  irrigation  upstream.  Drawdown 
in  the  well  field  during  these  periods  could  allow 
high  nitrate  groundwater  (25  to  50  mg/1  N03-N), 
to  the  north  of  the  River  to  flow  into  the  alluvial 
well  field.  This  paper  describes  a  management 
model  which  could  manage  the  River  and  ground- 
water conjunctively  for  both  quantity  and  quality, 
summarizing  the  model  conceptually  and  mathe- 
matically, and  provides  results  for  three  simula- 
tions. While  not  validated  with  a  field  test,  model 
predictions  are  reasonable  and  accurate  to  the 
extent  they  can  be  compared  to  measured  data. 
When  validated,  the  model  may  be  used  to  evalu- 
ate the  impact  of  diversions  for  irrigation  upstream 
on  well  field  quality.  (Lantz  -  PTT) 
W86-O4078 


USE  OF  ELECTRICAL  RESISTIVITY 
METHOD  TO  STUDY  VERTICAL  HYDRO- 
LOGIC  BOUNDARIES  IN  WADI  SUDR,  SINAI 
PENINSULA,  EGYPT, 

King  Faisal  Univ.,  Al-Hasa  (Saudi  Arabia).  Coll.  of 

Agriculture. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-04097 


COMPLETION 


MONITOR 


MULTIPLE 
WELLS, 

McLaren      Environmental      Engineering,      Inc., 

Rancho  Cordova,  CA. 

D.  B.  Nakamoto,  F.  R.  McLaren,  and  P.  J. 

Phillips. 

Groundwater  Monitoring  Review,  Vol.  6,  No.  2,  p 

50-55,  Spring  1986.  5  fig,  2  tab,  1  ref. 

Descriptors:  'Monitoring,  'Drilling,  'Drilling 
samples,  Environmental  effects,  Cost  analysis,  Pie- 
zometers, Construction  methods,  Construction  ma- 
terials, Grouting. 

The  multiple  completion  monitor  well  design  con- 
cept is  discussed  in  terms  of  drilling  methods, 
construction  methods,  cost  considerations,  and  po- 
tentially adverse  effects  caused  by  the  interactions 
between  construction  materials  and  groundwater. 
The  air  rotary  casing  hammer  method  is  used  to 
penetrate  unconsolidated  sediments  and  the  re- 
mainder of  the  hole  is  drilled  by  the  direct  mud 
rotary  method.  Intervals  for  piezometer  comple- 
tions are  based  upon  lithologic  descriptions  and 
downhole  electrical  logging.  Piezometers  are  2  1/ 
2-inch  and  1-inch  blank  pipes  with  2  1/2-inch  mill 
slotted  and  1  1/4-inch  wire  wound  perforated 
pipes.  Each  perforated  pipe  interval  is  within  a 
gravel  envelope.  Cement  grout  (4  1/2  gallons 
water  to  94  pounds  cement)  is  used  to  seal  the 
annular  space  between  perforated  intervals.  Con- 
tracting  costs   for   multiple   completion   monitor 


Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4B — Groundwater  Management 


1 

a 


wells  are  less  than  an  equal  set  of  single  completion 
monitor  wells.  For  example,  a  six  completion  mon- 
itor well,  300  ft  deep,  costs  $15,300.  Six  single 
completion  monitor  wells  with  the  same  perforated 
intervals  cost  $46,800.  The  cost  differences  are 
mainly  for  drilling  extra  footage  and  installing 
more  grout.  The  effectiveness  of  cement  grout 
hydraulic  seals  by  measuring  differences  in  hydrau- 
lic heads  within  adjacent  piezometers  has  been 
demonstrated.  The  integrity  of  the  cement  grout 
seals  is  also  verified  by  differing  water  quality  in 
adjacent  piezometers.  Cement  grout  seals  have 
caused  one  adverse  condition:  an  elevation  of  pH 
from  11  to  12.  The  problem  is  under  investigation 
and  alternate  materials  are  being  studied  for  seals. 
(Lantz-PTT) 
W86-04207 


SATURATED  THICKNESS  FOR  DROUGHT 
AND  LITIGATION  PROTECTION, 

Arkansas  Univ.,  Fayette ville.  Dept.  of  Agricultural 

Engineering. 

R.  C.  Peralta,  P.  W.  Dutram,  A.  W.  Peralta,  and 

A.  Yazdanian. 

Ground  Water  GRWAAP,  Vol.  24,  No.  3,  p  357- 

364,  May-June  1986.  2  fig,  5  tab,  13  ref. 

Descriptors:  'Irrigation  water,  *Saturated  thick- 
ness, 'Drought,  'Groundwater  availability,  'Liti- 
gation protection,  Legal  aspects,  Competing  use, 
Water  deficits,  Arkansas. 

The  legal  doctrines  of  reasonable  use  and  correla- 
tive rights  are  the  recognized  standards  for  resolv- 
ing legal  conflicts  between  interfering  agricultural 
groundwater  users  in  Arkansas.  Assuring  that  an 
adequate  saturated  thickness  exists  for  all  interfer- 
ing users  throughout  the  groundwater  withdrawal 
season  provides  water  users  with  a  degree  of  pro- 
tection from  both  a  successful  litigious  charge  of 
'unreasonable  use'  and  a  mandated  curtailment  of 
groundwater  withdrawal  in  a  drought  season.  The 
feasibility  of  maintaining  a  'target'  saturated  thick- 
ness and  water  table  elevation  by  implementing  a 
district-wide  sustained  groundwater  withdrawal 
strategy  has  been  previously  demonstrated.  Several 
models  have  been  reported  which  create  the  spa- 
tially distributed  sustained-yield  withdrawal  strate- 
gies that  will  maintain  those  target  levels.  Using  an 
iterative  dynamic  groundwater  simulation  model, 
initial  (springtime)  saturated  thickness  is  assumed. 
The  change  in  saturated  thickness  resulting  from 
withdrawals  during  the  irrigation  season  is  com- 
pared with  an  acceptability  criterion.  The  assumed 
springtime  saturated  thickness  is  varied  until  the 
criterion  is  satisfied.  The  result  is  the  minimum 
springtime  saturated  thickness  needed  for  ground- 
water users  in  a  particular  cell  to  achieve:  (1)  a 
measure  of  year-round  protection  from  successful 
litigation  charging  unreasonable  use,  and  (2)  some 
assurance  that  they  will  not  need  to  curtail  or  limit 
groundwater  withdrawals  during  a  drought  season. 
This  procedure  was  applied  to  a  3-mile  by  3-mile 
(5-km  by  5-km)  cell  in  the  Arkansas  Grand  Prairie, 
an  important  rice-  and  soybean  producing  area. 
The  results  indicate  that  a  minimum  of  13  feet  (4 
m)  of  saturated  thickness  are  desirable  for  the 
center  of  the  cell  to  provide  for  a  drought  season. 
(Lantz-PTT) 
W86-04280 


GROUNDWATER:  SAVING  THE  UNSEEN  RE- 
SOURCE, 

For  primary  bibliographic   entry  see   Field   5G. 
W86-04360 


CHARACTERIZATION     OF     DYE     TRACER 
PLUMES:  IN  SITU  FIELD  EXPERIMENTS, 

Battelle  Memorial  Inst.,  Columbus,  OH. 
For  primary  bibliographic  entry  see  Field  2F. 
W86-04468 


ESTIMATING      AQUD7ER      PERMEABILITY 
FROM  FORMATION  RESISTIVITY  FACTORS, 

Woodward-Clyde  Consultants,  Tallahassee,  FL. 
For  primary  bibliographic  entry  see  Field  2F. 
W86-04469 


OPTIMAL  CONTROL  OF  NONLINEAR 
GROUNDWATER  HYDRAULICS:  THEORETI- 
CAL DEVELOPMENT  AND  NUMERICAL  EX- 
PERIMENTS, 

Humboldt  State  Univ.,  Areata,  CA.  Dept.  of  Envi- 
ronmental Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W86-04544 
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Man's  Non-Water 
Activities 


CHANGES  IN  GROUND-WATER  RESOURCES 
AS  A  RESULTS  OF  MINE  DRAINAGE  IN  THE 
SEVEROURALSK  BAUXITE  AREA, 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 

drogeologii    i     Inzhenerdoi    Geologii,     Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03984 


SIMULATED  OIL-SHALE  MINE  DEWATER- 
ING  USING  A  CONFINED  MULTIAQUIFER 
MODEL,     PICEANCE     BASIN,     COLORADO, 

U.S.A., 

Geological  Survey,  Denver,  CO. 

J.  B.  Weeks. 

IN:  Ground-water  Models,  Volume  I:  Concepts, 

Problems,  and  Methods  of  Analysis  with  Examples 

of  their  Application,  The  UNESCO  Press:  Paris, 

France,  1982.  p  151-166,  10  fig,  6  ref. 

Descriptors:  'Mine  drainage,  'Groundwater, 
•Model  studies,  'Hydrologic  models,  'Colorado, 
Oil  shale,  Aquifers,  Piceance  Basin,  Drainage, 
Dewatering,  Shales. 

A  multiaquifer  digital  model  was  used  to  simulate 
the  aquifer  system  in  the  Piceance  basin,  Colorado. 
Aquifer  tests  and  geophysical  data  were  used  to 
evaluate  the  hydraulic  characteristics  of  the 
system.  The  groundwater  system  was  modeled  in  a 
steady  state  and  calibrated  by  comparing  the  com- 
puted potentiometric  surface  with  water  level 
measurements  collected  from  wells  in  the  basin. 
The  annual  volume  of  groundwater  recharge  used 
in  the  model  to  obtain  the  steady-state  solution  was 
found  to  be  within  10%  of  that  estimated  by  the 
water  budget.  The  only  difficulty  encountered  in 
obtaining  the  steady-state  solution  resulted  from 
the  choice  of  initial  heads.  For  the  conditions 
simulated,  the  convergence  of  the  iterative  solution 
was  extremely  slow.  However,  subsequent  testing 
of  the  model  indicates  that  the  rate  of  convergence 
to  the  solution  is  problem  dependent.  For  steady- 
state  solutions,  the  rate  of  convergence  increases 
with  decreases- in  the  value  of  the  leakance  of  the 
confining  layers.  The  digital  model  of  the  aquifer 
system  was  used  to  estimate  mine  dewatering  rates 
for  proposed  mines  in  the  Piceance  basin.  The 
results  of  the  model  study  indicate  that,  after  30 
years  of  dewatering,  the  discharge  from  both 
mines  will  be  0.77  cu  m/sec,  which  is  supplied  by 
intercepted  groundwater  discharge  and  water  from 
storage  in  the  aquifers.  About  615  million  cu  m  of 
water  is  removed  from  storage  during  the  30  years 
of  simulated  dewatering.  The  time  steps  used  in 
modeling  the  30  years  of  dewatering  were  in- 
creased by  a  factor  of  2  between  successive  steps. 
The  storage  coefficient  of  the  upper  aquifer  was 
changed  by  a  factor  of  100  when  the  head  at  any 
node  declined  by  a  specified  amount.  The  rate  of 
convergence  was  rapid  for  all  transient  problems 
simulated.  (Author's  abstract) 
W86-03988 


EFFECTS  OF  PONDEROSA  PINE  TREAT- 
MENTS ON  WATER  YTELD  IN  ARIZONA, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Tempe,  AZ. 

M.  B.  Baker. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  I,  p  67-73,  January  1986.  3  fig,  2  tab,  34  ref. 

Descriptors:  'Water  yield,  'Arizona,  'Ponderosa 
pines,  Overstory  removal,  Watersheds,  Vegetation, 
Oak  trees,  Pine  trees,  Water  yield  improvement, 
Agricultural  watersheds,  Agricultural  hydrology. 


Annual  water  yields  were  determined  for  three 
levels  of  overstory  removal  and  three  levels  of 
strip  cut  with  thinning  applied  on  ponderosa  pine 
watersheds.  Water  yield  increases  from  a  com- 
pletely cleared  watershed  were  statistically  signifi- 
cant for  7  years,  losing  significance  after  recovery 
and  growth  of  Gambel  oak  and  herbaceous  vegeta- 
tion. Water  yield  increases  were  maintained  6  years 
after  a  light  overstory  removal  and  10  years  fol- 
lowing a  heavy  overstory  removal  cut.  Significant 
increases  were  obtained  for  3-4  years  following 
two  levels  of  strip  cut  with  thinning,  but  were  then 
lost  on  watersheds  with  a  high  percentage  of 
southern  exposure  or  low  slopes.  Water  yield  in- 
crease remained  at  a  15%  level  during  the  first  6 
years  on  a  strip-cut  watershed  with  60%  of  its  area 
on  northern  aspects.  (Author's  abstract) 
W86-04161 


QUANTITATIVE  DETERMINATION  OF  PAR- 
TIALLY  HYDROLYZED  POLYACRYLAMIDE 
POLYMERS  IN  OIL  FIELD  PRODUCTION 
WATER, 

Marathon  Oil  Co.,  Littleton,  CO.  Denver  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-04435 


STREAM  ACIDITY  IN  SOME  AREAS  OF 
WALES  IN  RELATION  TO  HISTORICAL 
TRENDS  IN  AFFORESTATION  AND  THE 
USAGE  OF  AGRICULTURAL  LIMESTONE, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04600 


EFFECTS  OF  FOREST  FIRE  AND  OTHER  DIS- 
TURBANCES ON  WILDERNESS  LAKES  IN 
NORTHERN  MINNESOTA:  1.  LIMNOLOGY, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

S.  J.  Tarapchak,  and  H.  E.  Wright,  Jr. 
Archiv  fur  Hydrobiologie  AHYBAY,  Vol.   106 
No.  2,  p  177-202,  April  1986.  12  fig,  4  tab,  31  ref 
NSF  Grant  GB-362 13. 

Descriptors:  'Forest  fires,  'Lakes,  'Environmenta 
effects,  'Minnesota,  'Limnology,  Coniferous  for 
ests,  Watersheds,  Biomass,  Phytoplankton,  Silica 
Nitrogen,  Phosphorus,  Lake  morphology. 

Largely  virgin  forests  of  the  Boundary  Watei 
Canoe  Area  were  destroyed  by  a  wildfire  in  th< 
early  spring.  As  a  result,  most  of  the  coniferou 
watersheds  of  two  lakes,  in  largely  granitic  terrain 
were  bumed  out.  The  chemical  and  biologica 
limnology  of  the  two  lakes  was  followed  for  tw< 
years,  starting  immediately  after  the  fire,  and 
third  lake  of  comparable  size  nearby  was  used  as 
control.  Results  show  that  major  ions,  silica,  ani 
total  nitrogen  and  phosphorus  were  not  significant 
ly  different  in  the  three  lakes,  implying  that  th 
runoff  from  the  burned  forest  did  not  appreciabl; 
affect  the  two  lakes  in  question.  The  same  conclu 
sion  is  reached  from  an  analysis  of  algal  biomaa 
and  phytoplankton  composition.  (Lantz-PTT) 
W86-04648 


4D.  Watershed  Protection 


SEDIMENTATION  PROBLEMS  IN  RTVE1 
BASINS. 

United  Nations  Educational,  Scientific  and  Cultui 

al  Organization,  Paris  (France).  International  Hj 

drological  Programme. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-03973 

TOPOGRAPHIC  PARTITION  OF  WATEI 
SHEDS  WITH  DIGITAL  ELEVATIOI 
MODELS, 

Hunter  Coll.,  New  York.  Dept.  of  Geology  an 

Geography. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-04157 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants — Group  5A 


EFFECTS    OF    PONDEROSA    PINE    TREAT- 
MENTS ON  WATER  YIELD  IN  ARIZONA, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Tempe,  AZ. 

For  primary  bibliographic  entry  see  Field  4C. 

W86-04161 


MIDDY  WATER  AND  AMERICAN  AGRICUL- 
TURE: HOW  TO  BEST  CONTROL  SEDIMEN- 
TATION FROM  AGRICULTURAL  LAND, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Economics. 

S.  B.  Lovejoy,  J.  G.  Lee,  and  D.  B.  Beasley. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  8,  p  0165-1068,  August  1985.  p  1065-1068,  1 

fig,  1  tab,  7  ref.  Cooperative  Agreement  No.  58- 

3A75-2-24. 

Descriptors:  'Agricultural  runoff,  *Soil  erosion, 
•Sediment  transport,  'Simulation  analysis,  *Model 
studies,  Hydrologic  models,  Land  use,  Social  as- 
pects, Water  policy,  Nonpoint  pollution  sources, 
Erosion  control,  Water  quality,  Sedimentation, 
Agricultural  runoff,  Environment  policy,  Cost 
Analysis,  Evaluation. 

The  role  of  agricultural  sediment  in  water  quality 
is  well  documented.  While  numerous  policies  have 
been  proposed  and  initiated,  erosion  of  agricultural 
soils  continues  to  be  a  significant  problem.  The 
present  analysis  concentrates  on  the  outcome  of 
several  policy  alternatives  in  terms  of  sediment 
delivery  and  project  costs.  These  results  are  ob- 
tained by  combining  social  science  investigations 
of  probable  farmer  behavior  under  a  variety  of 
scenarios  with  a  hydrologic  simulation  model  AN- 
SWERS (Aerial  Nonpoint  Source  Watershed  En- 
vironment Response  Simulation)  which  predicts 
the  sediment  delivery  with  different  land  uses.  This 
integration  of  social  science  behavioral  research 
with  the  hydrologic  response  simulation  model 
provides  a  framework  to  assess  the  environmental 
effectiveness  of  alternative  policies  aimed  at  reduc- 
ing sedimentation.  While  the  results  obtained  so  far 
are  preliminary,  this  approach  offers  great  promise 
as  a  tool  for  federal,  state  and  local  conservation 
agencies  in  their  efforts  to  efficiently  and  effective- 
ly use  their  limited  resources  to  reduce  soil  loss. 
(Geiger-PTT) 
W86-04303 


CHANNEL  FORM  AND  STREAM  ECOSYS- 
TEM MODELS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  6G. 
W86-04537 


COMMUNITY   RESPONSES  TO  NON-POINT 
POLLUTION  FROM  AGRICULTURE, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W8<f04605 


5.  WATER  QUALITY 
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5A.  Identification  Of  Pollutants 


MANUAL  OF  METHODS  IN  AQUATIC  ENVI- 
RONMENT RESEARCH,  PART  9:  ANALYSES 
OF  METALS  AND  ORGANOCHLORTNES  IN 
FISH. 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Rome  (Italy). 

FAO  Fisheries  Technical  Paper  No.  212,  1983.  3  p. 

Descriptors:  'Pollutant  identification,  'Chemical 
analysis,  'Aquatic  animals,  'Metals,  'Organochlor- 
ine  compounds,  Spectrophotometry,  Fish,  Crusta- 
ceans, Shellfish,  Heavy  metals,  Chlorine  com- 
pounds. 

This  manual  describes  analytical  methods  for  meas- 
uring contamination  of  fish,  Crustacea,  and  bivalves 
with  heavy  metals,  organochlorines,  and  methyl 


mercury.  Chapter  one  describes  field  sampling, 
sample  storage  and  preparation  of  subsamples  of 
biological  material  for  analysis.  Chapter  two  de- 
scribes the  analysis  of  zinc,  copper,  lead,  and  cad- 
mium by  flame  atomic  absorption  spectrophoto- 
metry (AAS),  and  mercury  and  methyl  mercury 
by  flameless  AAS.  It  includes  descriptions  of 
sample  preparation,  wet  ashing  with  hydrogen  per- 
oxide/nitric acid,  and  photometric  measurement. 
Chapter  three  describes  the  analysis  of  organoch- 
lorines and  methyl  mercury  by  gas  liquid  chroma- 
tography. It  covers  the  preparation  of  columns, 
extraction  and  fat  isolation,  cleanup  procedures  by 
sulfuric  acid  and  potassium  hydroxide,  chromato- 
graphic determination,  and  the  calculation  of  re- 
sults. (Author's  abstract) 
W86-03996 


FIELD  SAMPLING  AND  PREPARATION  OF 
SUBSAMPLES  OF  AQUATIC  ORGANISMS 
FOR  ANALYSES  OF  METALS  AND  ORGAN- 
OCHLORINES, 

Havsfiskelaboratoriet,  Lysekil  (Sweden). 
B.  I.  Dybern. 

In:  Manual  of  Methods  in  Aquatic  Environment 
Research,  Part  9:  Analyses  of  Metals  and  Organ- 
ochlorines in  Fish,  1983.  p  1-13,  2  fig. 

Descriptors:  'Pollutant  identification,  'Sampling, 
•Aquatic  animals,  Metals,  Organochlorine  com- 
pounds, Fish,  Crustaceans,  Shellfish,  Mollusks, 
Mussels,  Heavy  metals,  Chlorine  compounds, 
Sample  preparation,  Sample  preservation,  Biologi- 
cal samples. 

Guidelines  are  detailed  for  field  sampling  and  pre- 
paring aquatic  organisms  for  determination  of 
metals  and  organochlorines.  Species  for  study 
should  be  easy  to  identify,  available  in  sufficient 
quantities,  relatively  stationary,  and  geographically 
widespread.  At  least  10,  but  preferably  15  or  20, 
individuals  of  the  same  age  and  size  should  be 
sampled.  Fish  of  30-50  cm  are  easiest  to  handle  and 
take  subsamples  from.  Samples  should  be  trans- 
ported as  quickly  as  possible  in  a  moist,  but  not 
submerged,  condition  to  the  freezing  facility.  Al- 
though animals  may  be  analyzed  without  freezing, 
they  are  much  easier  to  dissect  and  subsample  in 
the  frozen  condition.  Instructions  for  labeling  and 
packaging  are  given  for  larger  animals,  smaller 
animals,  and  molluscs.  Preparation  of  subsamples  is 
done  so  that  material  is  available  for  both  metals 
and  organochlorine  analysis.  Larger  fish  are  filet- 
ed;  tails  of  larger  crustaceans  are  separated.  For 
smaller  crustaceans  muscle  pieces  of  all  specimens 
belonging  to  the  same  sample  are  homogenized 
together.  Soft  tissue  from  molluscs  is  homogenized 
first,  then  subsamples  taken.  The  liver  and  fatty 
tissue  may  also  be  isolated  for  analysis.  Cleaning 
procedure  for  dissection  equipment  are  described. 
(Cassar  -  PTT) 
W86-03997 


ANALYTICAL  METHODS  FOR  MEASURING 
METALS  BY  ATOMIC  ABSORPTION  SPEC- 
TROPHOTOMETRY, 

Chelsea  Coll.,  London  (England).  Dept.  of  Chem- 
istry. 

J.  Dalziel,  and  C.  Baker. 

In:  Manual  of  Methods  in  Aquatic  Environment 
Research,  Part  9:  Analyses  of  Metals  and  Organ- 
ochlorines in  Fish,    1983.  p   14-20,  2  fig,    1   tab. 

Descriptors:  'Pollutant  identification,  'Chemical 
analysis,  'Aquatic  animals,  'Metals,  Spectrophoto- 
metry, Fish,  Crustaceans,  Shellfish,  Heavy  metals, 
Atomic  absorption  spectrophotometry,  Zinc, 
Lead,  Copper,  Cadmium,  Mercury. 

Procedures  for  determining  metals  in  samples  of 
fish,  shrimp,  and  oyster  are  described.  The  basic 
method  for  flame  atomic  absorption  spectrophoto- 
metry (AAS)  (Zn,  Cu,  Pb,  Cd)  involves  wet  ashing 
with  a  mixture  of  nitric  acid  and  hydrogen  perox- 
ide to  destroy  the  bulk  of  the  organic  matter, 
followed  by  aspiration  into  the  air-acetylene  flame. 
The  metals  Hg,  Se,  and  As  are  determined  by  a 
modified  flame  AAS  procedure.  Total  Hg  is  deter- 
mined by  the  cold  vapor  technique  after  organic 
mercury  has  been  determined  by  the  wet  ashing 
and  complexing  with  cysteine.  (Cassar  -  PTT) 


W86-03998 


ANALYTICAL  METHODS  FOR  MEASURING 
ORGANOCHLORINES  AND  METHYL  MER- 
CURY BY  GAS  CHROMATOGRAPHY, 

S.  Jensen,  L.  Reutergardh,  and  B.  Jansson. 
In:  Manual  of  Methods  in  Aquatic  Environment 
Research,  Part  9:  Analyses  of  Metals  and  Organ- 
ochlorines in  Fish,    1983.   p  21-33,  4  fig,    1  tab. 

Descriptors:  'Pollutant  identification,  'Pesticides, 
'Insecticides,  'Mercury,  'Organochloride  com- 
pounds, Chlorinated  hydrocarbons,  Polychlorinat- 
ed  biphenyls,  DDT,  DDE,  DDD,  Hexachloroben- 
zene,  Lindane,  Mirex,  Aldrin,  Gas  chromatogra- 
phy, Chromatography,  Methyl  mercury. 

A  method  for  determining  organochlorines  and 
methyl  mercury  by  gas  chromatography  can  be 
used  for  DDT,  DDD,  DDE,  hexachlorobenzene, 
some  HCH  isomers  (lindane),  polychlorinated  bi- 
phenyls, and  other  chlorinated  compounds  such  as 
aldrin  and  mirex.  The  substances  are  detected  by 
electron  capture.  (Cassar  -  PTT) 
W86-03999 


PORTABLE  INSTRUMENT  FOR  SCREENING 
SPHX  AND  SOURCE  OIL  SAMPLES, 

Coast  Guard  Research  and  Development  Center, 
Groton,  CT. 

J.  R.  Jadamec,  G.  A.  Kleinberg,  D.  A.  Marble,  and 
L.  A.  Wargo. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  105-109,  7  fig,  2  tab,  5 
ref. 

Descriptors:  'Oil  Spills,  'Pollutant  identification, 
'Oil,  'Spectroscopy,  Spectral  analysis,  Oily  water, 
Oil  pollution,  Field  Identification,  Luminescence 
Monitor. 

The  U.S.  Coast  Guard  Research  and  Development 
Center  recently  completed  a  laboratory  and  field 
evaluation  of  a  portable  (battery  powered)  Field 
Identification  Luminescence  Monitor  (FILM)  de- 
veloped for  oil  spill  identification.  This  instrument, 
a  simplified  fluorescence  spectrometer,  features 
high  resolution,  portability,  operational  simplicity, 
and  sample-handling  versatility.  It  is  designed  to 
record  the  fluorescence  emission  spectrum  of  oil 
from  280  to  650  nanometers  (nm)  directly  on  Po- 
laroid film  for  rapid  comparisons  of  spill  and  sus- 
pected source  samples  directly  at  the  spill  site. 
Samples  can  be  in  the  form  of  neat  oils,  solutions  of 
oil  in  water,  or  as  deposits  on  various  substrates. 
Laboratory  and  field  tests  indicate  that  use  of  this 
instrument  by  pollution  investigators  both  reduces 
the  number  of  samples  requiring  laboratory  analy- 
sis and  increases  the  probability  that  the  correct 
source  has  been  sampled  at  or  in  the  vicinity  of  the 
spill  site.  This  system  also  can  detect  other  fluo- 
rescing materials  such  as  industrial  solvents,  specif- 
ic hazardous  chemicals,  and  polyaromatic  hydro- 
carbons. (Author's  abstract) 
W86-04015 


BIOLOGICAL  MONITORING  OF  THE  FOR- 
TIES OILFIELD  (NORTH  SEA), 
Field  Studies  Council,  Pembroke  (Wales).  Oil  Pol- 
lution Research  Unit. 
J.  P.  Hartley,  and  J.  Ferbrache. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can  Petroleum   Institute,   February   28-March   3, 
1983.  p  407-414,  6  fig,  7  tab,  24  ref. 

Descriptors:  'Monitoring,  'Biological  properties, 
•Oil,  'Bioindicators,  'Environmental  effects,  Eco- 
logical effects,  Hydrocarbons,  North  Sea. 

The  Forties  Oilfield  (the  largest  in  the  U.K.  sector 
of  the  North  Sea)  has  been  in  production  since 
September  1975.  In  June  1975,  a  quantitative 
survey  of  the  benthic  sediments  and  fauna  over  the 
area  as  made  at  the  start  of  an  environmental 
monitoring  program  for  the  field.  The  results  of  a 
repeat  survey  carried  out  after  three  years  of  pro- 
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duction  have  been  reported  by  Hartley.  This  paper 
presents  data  from  a  third  similar  survey  in  June 
1981  and  compares  the  findings  with  those  of  the 
earlier  surveys.  The  benthic  fauna  of  the  Forties 
field  is  rich  and  diverse  and  qualitatively  corre- 
sponded well  in  1981  to  previous  descriptions. 
Naturally  occurring  gradients  in  both  the  sediment 
type  and  fauna  are  a  feature  of  this  area.  Changes 
in  the  densities  of  certain  species  were  noted  at 
some  sites  in  1981,  including  increases  in  certain 
opportunistic  forms.  Although  no  areas  of  biologi- 
cal effect  could  be  delineated  around  the  four 
production  platforms,  the  industrial  activity  in  the 
field  may  be  implicated  in  the  changes  found  at 
several  stations.  The  hydrocarbon  content  of  the 
sediments  was  low  and,  with  one  possible  excep- 
tion, did  not  appear  related  to  the  biological 
changes  noted.  The  results  to  date  suggest  that 
offshore  oilfield  in  deep  water,  developed  using 
water-based  drill  fluids,  present  relatively  few  bio- 
logical problems  in  the  short  term.  Since  no  major 
biological  effects  have  been  found  after  six  years  of 
drilling  and  production,  a  reduced  program  of 
monitoring  is  recommended  to  maintain  biological 
surveillance  during  the  life  of  the  field.  (Author's 
abstract) 
W86-04033 


NATURAL    RESOURCES    DAMAGE    ASSESS- 
MENT STUDY:  THE  LXTOC  I  BLOWOUT, 

Energy  Resources  Co.,  Inc.,  Cambridge,  MA. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04040 


SORPTION  KINETICS  OF  TOXIC  AND  HAZ- 
ARDOUS ORGANIC  SUBSTANCES  ON  NEW 
JERSEY  COASTAL  PLAIN  AQUD7ER  SOLIDS, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04052 


DELINEATING  GROUNDWATER  CONTAMI- 
NATION BY  HOUSEHOLD  WASTEWATER, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 

D.  Mitchell,  and  R.  Ashworth. 
In:  Second  International  Conference  on  Ground- 
water  Quality   Research:    Proceedings,    National 
Center  for  Groundwater  Research,  Houston,  TX. 
(1985).  p  129-131,  2  fig,  2  tab,  7  ref. 

Descriptors:  'Groundwater  pollution, 

•Wastewater  pollution,  *Domestic  wastes, 
Wastewater,  Fluorescent  whitening  agents,  Soil 
columns,  Leachates,  Wells,  Springs,  Coliforms,  Or- 
ganic carbon. 

A  laboratory  investigation  and  a  confirming  field 
study  has  been  completed  whereby  groundwater 
contaminated  by  inadequately  treated  septic  tank 
effluent  can  be  easily  delineated  from  other  con- 
taminating sources.  The  methodology  involves  flu- 
orescent whitening  agents  (FWA)  contained  in 
commercial  household  laundry  products  found  in 
virtually  all  household  wastewaters;  most  domestic 
wastewater  has  between  0.2  and  0.4  mg/FWA.  A 
laboratory  study  of  leachate  from  eight  unsaturat- 
ed 4  inch  diameter  soil  columns  treating  septic  tank 
effluents  demonstrated  a  good  correlation  between 
FWA  concentration  and  leachate  water  quality. 
Leachate  from  lysimeters  in  two  different  existing 
septic  tank  leachfields  were  analyzed  confirming 
the  relationship  between  FWA  concentrations  and 
the  septic  tank  leachfield  water  quality.  No  FWA 
was  detected  in  well  purified  leachate  but  levels  as 
high  as  0.05  mg/1  were  found  in  leachates  with 
high  total  organic  carbon  and  high  total  coliform 
bacteria  concentrations.  Several  contaminated 
wells  and  springs  were  examined,  some  with  as 
much  as  80  fecal  coliform  bacteria  per  100  ml  and 
total  organic  carbon  in  excess  of  100  mg/1  found 
free  of  FWA  indicating  agricultural  or  commercial 
sources  no  household  wastewater.  Other  similarly 
contaminated  did  not  contain  FWA  indicating 
faulty  septic  tank  systems  as  the  sources.  (Author's 
abstract) 
W86-04076 


VIRAL  AND  BACTERIAL  CONTAMINATION 
OF  GROUNDWATER  BY  ON-SITE 
WASTEWATER  TREATMENT  SYSTEMS  IN 
SANDY  COASTAL  SOILS, 

North  Carolina  Univ.  at  Chapel   Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 

W86-04077 


DEVELOPING  INFORMATION  ON  ALDI- 
CARB  LEVELS  IN  LONG  ISLAND  GROUND- 
WATER, 

Cornell  Univ.,  Ithaca,  NY.  Center  for  Environ- 
mental Research. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04080 


COMBINED  USE  OF  GENOTOXICITY  AND 
WHOLE  EMBRYO  TERATOGENICITY 
SCREENING  ASSAYS  IN  PREDICTING  TERA- 
TOGENIC RISKS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04088 


SAMPLING  ANALYTICAL  CONCERNS  IN 
VOLATILE  ORGANIC  CONTAMINANT  STUD- 
IES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
M.  J.  Barcelona,  J.  A.  Helfrich,  and  J.  P.  Gibb. 
In:  Second  Internationa]  Conference  on  Ground 
Water  Quality   Research:   Proceedings,   National 
Center  for  Ground  Water  Research,  Houston,  TX. 
(1985).  p  181-183,  6  tab,  7  ref. 

Descriptors:  *Organic  compounds,  *Groundwater 
pollution,  •Chemical  analysis,  'Water  sampling, 
Sampling,  Groundwater  movement,  Groundwater. 

The  choices  of  sampling  and  analytical  methodolo- 
gies for  groundwater  and  subsurface  processes  re- 
search are  frequently  made  from  the  standpoint  of 
convenience,  expediency  or  faith.  Clearly,  an  opti- 
mal combination  of  sampling  and  analysis  proce- 
dures must  be  selected  to  minimize  errors  involved 
in  the  determination  of  the  chemical  constituents  of 
interest.  Systematic  errors  (bias)  and  poor  preci- 
sion severely  limit  our  understanding  of  net  trans- 
port processes  as  well  as  the  relative  importance  of 
physical,  chemical  or  biological  factors  in  control- 
ling such  processes.  Volatile  dissolved  compounds 
are  of  particular  interest  in  groundwater  processes 
research,  since'  they  may  provide  valuable  indica- 
tors of  plume  migration,  inter-media  transfer,  solu- 
tion geochemistry  and  microbial  activity.  A  sys- 
tematic evaluation  of  groundwater  sampling  mech- 
anisms has  been  conducted  in  our  laboratories  to 
determine  the  sources  and  magnitude  of  sample 
collection  errors.  The  determination  of  common 
solution  parameters  was  unaffected  by  most  sam- 
pling mechanisms  with  the  exception  of  the  peri- 
staltic (suction)  pump.  The  accuracy  of  overall 
determinations  of  dissolved  gases  (02,  CH4)  and 
trihalomethane  compounds  can  be  significantly 
worsened  by  suction  and  gas  displacement  mecha- 
nisms. In  general,  mechanism  related  bias  and  im- 
precision are  the  result  of  degassing.  Sampling 
error  due  to  the  mechanism  of  collection  alone  can 
exceed  the  errors  involved  in  analytical  proce- 
dures. (Author's  abstraact) 
W86-04090 


USE  OF  THE  ELECTRICAL  POTENTIAL  OF 
CELL  MEMBRANES  TO  RAPIDLY  ASSESS 
POTENTIAL  TOXICANTS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy- 

J.  T.  Blankmeyer. 

In:  Second  International  Conference  on  Ground- 
water Quality  Research:  Proceedings,  National 
Center  for  Groundwater  Research,  Houston,  TX. 
(1985).  p  184-185,  1  tab,  6  ref. 

Descriptors:  'Electrical  properties,  'Cell  mem- 
branes, 'Toxicity,  'Bioindicators,  Amphibians,  In- 
vitro  tests,  Naphthalene,  Polycyclic  aromatic  hy- 
drocarbons, Biological  analysis,  Water  pollution 
effects. 


Isolated  frog  skin  retains  most  of  its  in-vivo  func- 
tion for  24  hours.  One  of  the  in-vitro  functions  is  to 
actively  transport  Na  from  the  pondside  of  the  skin 
to  the  blood-side.  Since  many  toxicants  are  lipid- 
soluble  or  affect  the  characteristics  of  membranes, 
we  have  chosen  to  test  if  the  skin  is  a  useful  assay 
system  for  rapid  determinations  of  effects  of  mem- 
brane-active toxicants.  Naphthalene  was  used  to 
assess  the  feasibility  of  the  system  to  detect  the 
effect  of  toxicants  on  the  active  transport  param- 
eters of  epithelia  vertebrates.  The  Potential  Differ- 
ence (PD)  and  Short  Circuit  Current  (SCC)  were 
used  as  indicators  of  the  net  movement  of  Sodium, 
activity  of  the  Sodium-Potassium  pump,  and  the 
conductivity  of  the  para-cellular  leakage  pathways. 
Naphthalene  was  found  to  alter  the  membrane 
potential  and  short-circuit  current  of  the  frog  skin 
with  a  linear  relationship.  Using  naphthalene  con- 
centrations in  the  1  to  10  mg/L  range,  naphthalene 
was  found  to  cause  rapid  increase  in  the  Short 
Circuit  Current,  the  measure  of  Active  Sodium 
Transport.  It  is  concluded  that  the  Short  Circuit 
Current  is  a  viable  assay  method  for  rapid  determi- 
nation of  toxicant  effects.  (Author's  abstract) 
W86-04091 


IDENTIFICATION  OF  SUBSURFACE  BRINES 
USING  STATISTICAL  TECHNIQUE, 

National  Inst,  of  Hydrology,  Roorkee  (India). 
A.  G.  Chachadi,  and  B.  Soni. 
In:  Second  International  Conference  on  Ground- 
water  Quality    Research:    Proceedings,    National 
Center  for  Groundwater  Research,  Houston,  TX. 
(1985).  p  191-193,  4  fig,  7  ref. 

Descriptors:  'Statistical  analysis,  'Subsurface 
water,  'Saline  water,  Statistical  methods,  Ground- 
water quality,  Chemical  analysis,  Chloride,  Ion 
exchange,  Aquifers,  Groundwater. 

Statistical  techniques  have_  been  successfully  used 
to  sort  out  the  hydrogeologic  process-response  re- 
lationships from  commonly  collected  groundwater 
quality  data.  The  purpose  of  this  study  is  to  dem- 
onstrate the  usefulness  of  principal  components 
analysis,  a  multivariate  statistical  technique,  as  a 
tool  for  mapping  areas  of  distinct  chemical  fea- 
tures. The  chemical  analysis  data  of  fifty-four 
groundwater  samples  have  been  used.  The  loca- 
tions of  the  groundwater  samples  are  distributed 
over  an  area  of  about  500  sq.  km.  in  the  Gangetic 
plain.  Three  components  which  represent  different 
chemical  processes  have  been  identified,  and  their 
relative  area!  impacts  have  been  determined.  These 
components  are,  (1)  localized  concentration  of 
chloride  and  T.D.S.  due  to  scarce  precipitation, 
high  rate  of  evapotranspiration,  and  convergence 
of  the  groundwater  flow;  (2)  dissolution  and  ion 
exchange  in  the  semipermeable  layer  that  overlies 
portions  of  the  aquifer;  and  (3)  regional  dissolution 
of  carbonaceous  formation.  The  scores  of  principal 
components  have  been  used  to  identify  the  saline 
water  areas,  and  to  distinguish  the  saline  and  non- 
saline  water  samples.  A  conceptual  model  has  been 
proposed  to  represent  the  physical  system.  (Au- 
thor's abstract) 
W86-O4093 


NEW  METHODOLOGY  FOR  ASSESSING  MU- 
TAGENICITY OF  WATER  AND  WATER  RE- 
LATED SEDIMENTS, 

Missouri    Univ. -Columbia.    Environmental   Trace 
Substances  Research  Center. 
W.  R.  Lower,  A.  G.  Underbrink,  A.  F.  Yaners,  K. 
Roberts,  and  T.  K.  Ranney. 

In:  Second  International  Conference  on  Ground- 
water Quality  Research:  Proceedings,  National 
Center  for  Groundwater  Research,  Houston,  TX. 
(1985).  p  194-196,  13  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Sediments,  'Biological  analysis,  'Water  Quality, 
Water  pollution,  Chemical  analysis,  Tradescantia, 
Water  analysis. 

Methodology  not  included  in  the  EPA  list,  'Ambi- 
ent Water  Quality  Criteria,'  is  available  for  the 
rapid  and  cost-efficient  assay  of  mutagens  and 
physiologically  detrimental  agents  which  occur  ii 
waters,  water  related  sediments  and  sludges.  Boti 
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mutational  and  physiological  effects  resulting  from 
such  agents  may  be  investigated  simultaneously  in 
the  plant  Tradescantia.  There  are  three  tests  which 
involve  separate  end  points:  (1)  the  stamen  hair  test 
assesses  somatic  mutations  at  a  single  locus;  (2)  the 
micronucleus  test  is  a  measure  of  a  germinal  muta- 
tion caused  by  chromosome  breakage  or  meiotic 
disturbances  in  pollen  mother  cells;  and  (3)  vari- 
able fluorescence  is  a  measure  of  perturbation  in 
the  electron  transport  system  of  photosynthesis. 
All  three  tests  are  suitable  for  both  short  term  and 
chronic  exposures  and  for  both  field  and  laborato- 
ry studies.  (Author's  abstract) 
W86-04094 


MINIMIZING  PROBLEMS  CAUSED  BY  UN- 
EQUAL DEVELOPMENT  OF  BIOLOGICAL 
ACTIVITY  WITHIN  COLUMN  MICROCOSMS 
USED  TO  PREDICT  THE  FATE  OF  POLLUT- 
ANTS IN  SUBSURFACE  MATERIALS, 
Robert  S.  Kerr  Environmental  Research  Lab., 
Ada,  OK. 

G.  D.  Miller,  G.  M.  Deeley,  J.  C.  Chang,  and  J.  T. 
Wilson. 

In:  Second  International  Conference  on  Ground- 
water Quality  Research:  Proceedings,  National 
Center  for  Groundwater  Research,  Houston,  TX. 
(1985).  p  197-198,  2  fig,  2  ref. 

Descriptors:  *Microcosms,  •Subsurface  waters, 
•Groundwater  movement,  'Organic  compounds, 
•Bioindicators,  Phenol,  2-chlorophenol,  2,4-dich- 
lorophenol,  2,4,6-trichlorophenol,  4-nitrophenol, 
Groundwater  pollution,  Groundwater. 

Microcosms  are  useful  tools  to  predict  the  fate  of 
chemical  substances  in  natural  systems.  They  can 
reveal  the  potential  for  occurrence  of  a  particular 
process  in  the  natural  system  of  interest,  and  under 
appropriate  circumstances  can  generate  data  on  the 
kinetics  of  the  process  that  can  be  used  to  model 
the  real  system.  In  order  to  generate  data  that 
could  be  used  for  projections  of  kinetics,  we  con- 
structed a  microcosm  that  was  as  faithful  as  possi- 
ble to  the  subsurface  environment.  Authentic  sub- 
surface material  was  collected  in  a  way  that  avoid- 
ed microbial  contamination,  then  packed  into  ster- 
ile Teflon  and  glass  columns.  The  material  was 
exposed  under  aerobic  conditions  to  concentra- 
tions of  phenol;  2-chlorophenol,  2,4-dichloro- 
phenol,  2,4,6-trichlorophenol,  and  4-nitrophenol  in 
the  range  of  10-20  microgram/liter.  The  chemicals 
were  dissolved  in  sterilized  ground  water  from  the 
same  layer  of  sand  used  to  construct  the  micro- 
cosms. The  flow  rate  in  the  columns  was  slow, 
about  2  cm  per  day,  to  simulate  ground  water 
flow.  After  two  months,  a  zone  of  intense  biologi- 
cal activity  developed  at  the  head  of  the  columns. 
This  rendered  the  microcosms  useless  for  any  sort 
of  kinetic  analysis  because  it  was  impossible  to 
determine  the  width  of  the  active  zone,  and  thus 
the  residence  time  of  the  pollutants  in  that  zone. 
To  minimize  these  problems,  new  microcosms 
were  constructed,  and  the  solution  of  chemicals 
was  forced  through  them  as  rapidly  as  possible 
until  the  organic  chemicals  broke  through  in  the 
column  effluent.  Then  flow  through  the  micro- 
cosms was  stopped,  except  for  the  minimum 
volume  needed  for  chemical  analysis.  Upon  subse- 
quent incubation,  all  the  material  in  the  columns 
experienced  the  same  concentration  of  the  pollut- 
ants, and  the  columns  as  a  whole  responded  to  the 
effects  of  the  pollutants.  (Author's  abstract) 
W86-O4095 


ABUNDANCE,  HETEROTROPHIC  ACTIVITY 
AND  TAXONOMY  OF  BACTERIA  DM  A 
STREAM  SUBJECT  TO  POLLUTION  BY 
CHLOROPHENOLS,  NITROPHENOLS  AND 
PHENOXYALKANOIC  ACIDS, 
Hull  Univ.  (England).  Dept.  of  Plant  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04113 


COMPARISON  OF  ALGAL  ASSAY  SYSTEMS 
FOR  DETECTING  WATERBORNE  HERBI- 
CIDES AND  METALS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 
S.  C.  Turbak,  S.  B.  Olson,  and  G.  A.  McFeters. 


Water  Research  WATRAG,  Vol.  20,  No.  1,  p  91- 
96,  January  1986.  1  fig,  3  tab,  38  ref.  EPA  Grant 
No.  R805383. 

Descriptors:  *Algal  assays,  'Herbicides,  *Trace 
metals,  Water  pollution,  Bottle  test,  Oxygen  Evo- 
lution Assay,  Bioassay,  Water  pollution  effects, 
Toxicity,  Selenastrum,  Atrazine,  2,4,D-glycophos- 
phate,  Cadmium,  Copper,  Chromium,  SUver,  Zinc. 

The  EPA  Bottle  Test  was  compared  to  a  short- 
term  algal  bioassay  method  (Oxygen  Evolution 
Assay)  for  detecting  waterborne  herbicides  and 
metals.  Although  the  Bottle  Test  proved  to  be  a 
more  sensitive  assay  system,  the  responses  of  the 
two  bioassays  correlated  well.  The  Oxygen  Evolu- 
tion Assay  may  be  useful  as  a  rapid  preliminary 
screening  method  for  determining  which  chemicals 
should  undergo  further  testing.  In  both  bioassays, 
differences  were  observed  in  the  results  of  experi- 
ments conducted  in  the  standard  algal  growth 
medium  and  in  nutrient-enriched  water  samples, 
suggesting  that  water  chemistry  plays  an  important 
role  in  the  determination  of  specific  toxicity 
thresholds  for  algae.  (Author's  abstract) 
W86-04114 


COMPARISON  OF  POSITIVELY  CHARGED 
MEMBRANE  FILTERS  AND  THED*  USE  EV 
CONCENTRATING  BACTERIOPHAGES  IN 
WATER, 

Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 

and  Cell  Science. 

P.  A.  Shields,  T.  L.  Ling,  V.  Tjatha,  D.  O.  Shah, 

and  S.  R.  Farrah. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  145- 

151,  February  1986.  4  fig,  5  tab,  22  ref. 

Descriptors:  *  Bacteriophage,  *Positively  charged 
membrane  filters,  'Adsorption,  'Elution,  Mem- 
brane filters,  Viruses,  Bacteriophage  concentra- 
tion, Natural  waters. 

Virus  adsorption-elution  studies  and  physical  meas- 
urements were  performed  on  four  electropositive 
membrane  filters  (Virosorb  1MDS,  Posidyne  N66, 
Zeta  plus  C-30,  and  Seitz  S).  The  relative  hydro- 
phobicity  of  the  membrane  filters  was  determined 
by  measuring  the  contact  angle  of  carbon  tetra- 
chloride with  the  filters  and  by  measuring  the  rate 
of  rise  of  hexadecane  and  water  in  the  filters. 
Viruses  adsorbed  to  the  least  hydrophobic  filter 
(Virosorb  1MDS)  could  be  eluted  by  using  a  solu- 
tion of  salt  (NaCl  or  NaEDTA)  alone  to  disrupt 
electrostatic  interactions  between  the  viruses  and 
the  filter.  Solutions  containing  both  salt  and  deter- 
gent were  required  to  elute  virus  adsorbed  to  two 
of  the  more  hydrophobic  filters  (Posidyne  N66  and 
Zeta  plus  C-30),  indicating  that  both  electrostatic 
and  hydrophobic  interactions  were  responsible  for 
viral  adsorption  to  these  filters.  A  two-step  proce- 
dure for  recovering  bacteriophages  from  water 
was  developed  that  employed  different  filters  for 
each  step.  Virosorb  1MDS  was  used  to  adsorb 
indigenous  phage  in  water  samples.  Adsorbed  virus 
could  be  recovered  by  treating  the  filter  with  a 
solution  of  1.0  M  NaCl.  Phages  in  this  solution 
could  be  further  concentrated  by  a  second  adsorp- 
tion-elution step  that  used  Seitz  S  filters.  (Author's 
abstract) 
W86-04121 


VOLATD1E    OZONTZATION    PRODUCTS    OF 
AQUEOUS  HUMIC  MATERIAL, 

Bristol   Univ.   (England).   Organic  Geochemistry 

Unit. 

For  primary  bibliographic  entry  see  Field  5F. 

W86-04122 


ACTION  OF  OZONE  ON  METHYL  OCTADEC- 
9-ENOATE  DS  POLAR  SOLVENTS:  A  MODEL 
FOR  AQUEOUS  OZONTZATION  OF  ORGANIC 
COMPOUNDS, 

Bristol   Univ.   (England).   Organic  Geochemistry 

Unit. 

For  primary  bibliographic  entry  see  Field  5F. 

W86-04123 


DESCRIPTION     OF     THE     AGGREGATION 
PROPERTIES     OF     AQUATIC     PEDOGENIC 


FULVIC  ACIDS:  COMBINING  PHYSICO- 
CHEMICAL  DATA  AND  MICROSCOPICAL 
OBSERVATIONS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Ecology  Div. 
For  primary  bibliographic  entry  see  Field  2K. 
W86-04125 


OZONATION  OF  NAPHTHALENE  IN  AQUE- 
OUS SOLUTION  -  I:  OZONE  CONSUMPTION 
AND  OZONATION  PRODUCTS, 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 

des  Nuisances. 

For  primary  bibliographic   entry  see   Field   5D. 

W86-04126 


OZONATION  OF  NAPHTHALENE  IN  AQUE- 
OUS SOLUTION  -  n:  KINETIC  STUDIES  OF 
THE  EVITIAL  REACTION  STEP, 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 

des  Nuisances. 

For  primary  bibliographic   entry  see   Field   5D. 

W86-04127 


SIMULTANEOUS  DETERMINATION  OF 
TOTAL  ORGANIC  CARBON  AND  TOTAL  NI- 
TROGEN EN  WATERS  BY  PYROLYSIS  -  GAS 
CHROMATOGRAPHY  -  MASS  SPECTROME- 
TRY, 

Government   Industrial    Research    Inst.,    Nagoya 
(Japan). 
K  Nakajima. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  P  233- 
235,  February  1986.  2  fig,  2  tab,  4  ref. 

Descriptors:  'Total  organic  carbon,  'Total  nitro- 
gen, 'Pyrolysis,  'Gas  chromatography,  'Mass 
spectrometry,  Water  sampling,  Simultaneous  deter- 
mination. 

An  apparatus  with  a  pyrolysis  unit,  gas  chromato- 
graph  and  quadrupole  mass  spectrometer  was  as- 
sembled for  the  simultaneous  deermination  of  total 
organic  carbon  (TOC)  and  total  nitrogen  (TN)  in 
waters.  The  mass  numbers  used  for  the  determina- 
tion of  TOC  and  TN  were  m/e  44  (C02(  +  ))  and 
m/e  30  (NO(+)),  respectively.  The  short-term  sta- 
bility (relative  standard  deviation)  was  3.3%  for 
TOC,  and  5.0%  for  TN.  The  detection  limits  were 
0.076  micrograms/m  for  TOC  and  1.3  micro- 
grams/m  for  TN.  TOC  and  TN  in  water  samples 
were  determined  by  this  method,  and  the  results 
agreed  well  with  those  obtained  by  a  combustion- 
infrared  method  for  TOC  and  a  combustion-infra- 
red method  for  TOC  and  a  combustion-coulome- 
tric  method  for  TN.  (Author's  abstract) 
W86-04129 


INVESTIGATIONS  ENTO  THE  SCOPE  AND 
LEMITATIONS  OF  THE  BISMUTH  ACTIVE 
SUBSTANCES  PROCEDURE  (WICKBOLD) 
FOR  THE  DETERMEMATION  OF  NONIONIC 
SURFACTANTS  E\  ENVIRONMENTAL  SAM- 
PLES, 

Unilever  Research  Port  Sunlight  Lab.  (England). 
J.  Walters,  J.  T.  Garrigan,  and  A.  M.  Paulson. 
Water  Research  WATRAG,  Vol.  20,  No.  2,  p  247- 
253,  February  1986.  1  fig,  5  tab,  8  ref. 

Descriptors:  'Nonionic  surfactants,  'Raw 
wastewater,  'Bismuth  active  substances,  Monitor- 
ing, Wickbold  procedure,  Chemical  analysis,  Eng- 
land, Wastewater  treatment. 

In  Europe,  the  bismuth  active  substances  (BiAS) 
procedure  of  Wickbold  has  been  officially  adopted 
as  the  means  for  determining  alkoxylated  nonionic 
surfactants  -  particularly  in  sewage.  The  scope  and 
limitations  of  the  BiAS  procedure  in  this  applica- 
tion have  been  demonstrated  in  a  series  of  experi- 
ments in  which  the  influence  of  procedural  varia- 
bles such  as  sample  pretreatment,  number  and  du- 
ration of  solvent  sublation  steps  and  the  ion-ex- 
change clean-up  of  BiAS  extracts  prior  to  their 
analysis,  have  been  examined.  As  a  result,  it  is 
recommended  that  when  BiAS  procedures  are 
used  to  determine  nonionic  surfactants  in  environ- 
mental samples,  whole  samples  should  be  used  and 
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the  procedure  should  include  four  10-min  sublation 
steps  and  a  cation/anion  exchange  clean-up  of  the 
sublation  extracts.  BiAS  procedures  in  which  the 
variables  are  not  suitably  chosen  can  result  in  BiAS 
levels  being  more  seriously  under-estimated  in 
raw-sewage  samples  than  in  samples  of  the  corre- 
sponding effluents.  Their  use  could  therefore  lead 
to  the  belief  that  removal  of  nonionic  surfactant  by 
the  sewage  treatment  process  is  less  efficient  than  it 
is  in  practice.  (Lantz-PTT) 
W86-04131 


MONITORING  STATISTICS, 

National  Research  Council,  Washington,  DC. 
G.  E.  Schweitzer,  and  S.  C.  Black. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  19,  No.  11,  p  1026-1030,  Novem- 
ber 1985.  3  fig,  1  tab,  15  ref. 

Descriptors:  'Statistical  methods,  'Statistical 
models,  *Data  interpretation,  *Monitoring, 
•Groundwater  pollution,  'Statistical  analysis,  Data 
collection,  Sampling,  Design  criteria,  Project  plan- 
ning, Resource  Conservation  and  Recovery  Act, 
Love  Canal,  New  York. 

Until  recently,  only  limited  effort  has  been  direct- 
ed toward  the  statistical  aspects  of  designing  pro- 
cedures for  sampling  under  field  conditions.  An 
individual  sample  is  required  to  be  representative 
of  the  environmental  condition  it  is  intended  to 
define.  Since  soil  and  groundwater  contamination 
are  three-dimensional  problems,  the  size  of  the 
individual  sample  and  the  number  and  location  of 
the  samples  are  critical  in  any  attempt  to  portray 
environmental  conditions.  The  use  of  statistics  now 
plays  a  greater  role  in  the  design  of  sampling 
programs  because  of  groundwater  regulations  pro- 
mulgated by  EPA  under  the  Resource  Conserva- 
tion and  Recovery  Act.  The  report  of  an  ACS- 
EPA  workshop  on  environmental  sampling  for 
hazardous  wastes  provides  an  overview  of  current 
designs  of  field  sampling  programs.  Two  of  the 
major  questions  that  arise  when  risk  assessments 
are  conducted  at  hazardous  waste  sites  relate  to  the 
level  and  extent  of  contamination  and  to  the  way 
in  which  contamination  compares  with  back- 
ground levels.  The  EPA  monitoring  programs  at 
Love  Canal  and  the  Dallas  Lead  Study  illustrate 
how  statistics  have  been  used  to  assess  monitoring 
data  in  addressing  these  questions.  To  improve  the 
statistical  techniques  for  guiding  the  design  of 
monitoring  programs,  monitoring  data  must  be 
combined  with  factors  that  are  based  on  profes- 
sional judgement  about  the  likely  subsurface  be- 
havior of  contaminants.  Methods  need  to  be  devel- 
oped to  use  information  obtained  from  limited  or 
small  sample  sets  with  more  confidence.  Statistical 
analyses  of  long-term  monitoring  under  varying 
background  conditions  also  should  be  examined. 
(Geiger  -  PTT) 
W86-04137 


BIOAVAILABILITY  AND  BIOTRANSFORMA- 
TION OF  AROMATIC  HYDROCARBONS  IN 
BENTHIC  ORGANISMS  EXPOSED  TO  SEDI- 
MENT FROM  AN  URBAN  ESTUARY, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04143 


MONITORING  OF  ENTEROVIRUSES  IN  THE 
WATER  SUPPLY  OF  BARCELONA  FROM 
SURFACE  WATER  OF  THE  RIVER  LLOBRE- 
GAT  (CONTROLE  D'ENTEROVIRUS  DAS 
L'APPROVISIONNEMENT  A  BARCELONE 
PAR  LTEAU  DE  SURFACE  DU  FLEUVE  LLO- 
BREGAT), 

Sociedad  General  de  Aguas  de  Barcelona  (Spain). 
For  primary  bibliographic  entry  see  Field  5G. 
W86-04153 


ESTIMATION  OF  DISTRIBUTIONAL  PARAM- 
ETERS FOR  CENSORED  TRACE  LEVEL 
WATER  QUALITY  DATA.  1.  ESTIMATION 
TECHNIQUES, 

Geological  Survey,  Reston,  VA. 
R.  J.  Gilliom,  and  D.  R.  Helsel. 


Water  Resources  Research  WRERAO,  Vol.  22, 
No.  2,  p  135-146,  February  1986.  6  fig,  6  tab,  9  ref, 
1  append. 

Descriptors:  'Trace  levels,  'Water  quality,  'Dis- 
tribution parameters,  'Estimating,  Metals,  Organic 
compounds,  Water  pollution,  'Statistical  analysis, 
Monte  Carlo  method,  Logarithmic  distribution, 
Regression  analysis. 

A  recurring  difficulty  encountered  in  investiga- 
tions of  many  metals  and  organic  contaminants  in 
ambient  waters  is  that  a  substantial  portion  of 
water  sample  concentrations  are  below  limits  of 
detection  established  by  analytical  laboratories. 
Several  methods  were  evaluated  for  estimating  dis- 
tributional parameters  for  such  censored  data  sets 
using  only  uncensored  observations.  Their  reliabili- 
ties were  evaluated  by  a  Monte  Carlo  experiment 
in  which  small  samples  were  generated  from  a 
wide  range  of  parent  distribution  and  censored  at 
varying  levels.  Eight  methods  were  used  to  esti- 
mate the  mean,  standard  deviation,  median,  and 
interquartile  range.  Criteria  were  developed,  based 
on  the  distribution  of  uncensored  observations,  for 
determining  the  best  performing  parameter  estima- 
tion method  for  any  particular  data  set.  The  most 
robust  method  for  minimizing  error  in  censored- 
sample  estimates  of  the  four  distributional  param- 
eters over  all  simulation  conditions  was  the  log- 
probability  regression  method.  With  this  method, 
censored  observations  are  assumed  to  follow  the 
zero-to-censoring  level  portion  of  a  lognormal  dis- 
tribution obtained  by  a  least  squares  regression 
between  logarithms  of  uncensored  concentration 
observations  and  their  z  scores.  When  method 
performance  was  separately  evaluated  for  each 
distributional  parameter  over  all  simulation  condi- 
tions, the  log-probability  regression  method  still 
had  the  smallest  errors  for  the  mean  and  standard 
deviation,  but  the  lognormal  maximum  likelihood 
method  had  the  smallest  errors  for  the  median  and 
interquartile  range.  When  data  sets  were  classified 
prior  to  parameter  estimation  into  groups  reflect- 
ing their  probable  parent  distributions,  the  ranking 
of  estimation  methods  was  similar,  but  the  accura- 
cy of  error  estimates  was  markedly  improved  over 
those  without  classification,  (see  also  W86-04769) 
(Author's  abstract) 
W86-04168 


ESTIMATION  OF  DISTRD3UTIONAL  PARAM- 
ETERS FOR  CENSORED  TRACE  LEVEL 
WATER  QUALITY  DATA.  2.  VERIFICATION 
AND  APPLICATIONS, 

Geological  Survey,  Reston,  VA. 

D.  R.  Helsel,  and  R.  J.  Gilliom. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  2,  p  147-155,  February  1986.  1  fig,  9  tab,  4  ref, 

append. 

Descriptors:  'Trace  levels,  'Water  quality,  'Dis- 
tribution parameters,  'Estimating,  'Statistical  anal- 
ysis, 'Verification,  Root-mean-square,  Probability 
regression,  Simulation  analysis,  Water  quality  as- 
sessment. 

Estimates  of  distributional  parameters  (mean, 
standard  deviation,  median,  interquartile  range)  are 
often  desired  for  data  sets  containing  censored 
observations.  Eight  methods  for  estimating  these 
parameters  have  been  evaluated  using  Monte  Carlo 
simulations.  To  verify  those  findings,  the  same 
methods  are  now  applied  to  actual  water  quality 
data.  The  best  method  0°west  root-mean-squared 
error  (rmse))  over  all  parameters,  sample  sizes,  and 
censoring  levels  is  log  probability  regression  (LR), 
the  method  found  best  in  the  Monte  Carlo  simula- 
tions. Best  methods  for  estimating  moment  or  per- 
centile parameters  separately  are  also  identical  to 
the  simulations.  Reliability  of  these  estimates  can 
be  expressed  as  confidence  intervals  using  rmse 
and  bias  values  taken  from  the  simulation  results. 
Finally,  a  new  simulation  study  shows  that  best 
methods  for  estimating  uncensored  sample  statis- 
tics from  censored  data  sets  are  identical  to  those 
for  estimating  population  parameters.  Thus  this 
study  and  the  companion  study  by  Gilliom  and 
Helsel  form  the  basis  for  making  the  best  possible 
estimates  of  either  population  parameters  or  sample 
statistics  from  censored  water  quality  data,  and  for 
assessments  of  their  reliability,  (see  also  W86- 
04168)  (Author's  abstract) 


W86-04169 


CHLORINATED  CARBOXYLIC  ACIDS  IN 
SOFTWOOD  KRAFT  PULP  SPENT  BLEACH 
LIQUORS, 

Svenska  Traeforskningsinstitutet,  Stockholm. 
K.  Lindstrom,  and  F.  Osterberg. 
Environmental  Science  and  Technology,  Vol.  20, 
No.  2,  p  133-138,  February  1986.  5  fig,  1  tab,  26 
ref. 

Descriptors:  'Chlorinated  carboxylic  acids,  'Pulp 
wastes,  'Softwoods,  Bleaching  wastes,  Pulp  and 
paper  industry,  Ultrafiltration,  Gas  chromatogra- 
phy, Mass  spectrometry,  Chlorine,  Alkali  extrac- 
tion. 

Characterization  and  identification  of  the  chlorin- 
ated acidic  low  molecular  matter  of  kraft  pulp  mill 
bleach  plant  effluents  have  been  carried  out.  Char- 
acterization was  performed  by  ultrafiltration  fol- 
lowed by  ether  extraction  and  determination  of  the 
organically  bound  chlorine  in  the  various  fractions. 
Identification  was  performed  by  capillary  gas 
chromatography-mass  spectrometry  after  isolation 
and  methylation  of  the  acidic  components.  This 
study  concludes  that:  (l)The  chlorine  (C)  and 
alkali  extraction  (E)  stage  spent  liquors  contain 
about  300  and  30  g/ton  of  pulp  of  chlorinated  low 
molecular  and  ether-extractable  acids,  respectively 
(calculated  as  OgCL);  (2)  About  30%  (100  g/ton) 
of  the  ether-extractable  acidic  OgCl  in  the  C-stage 
and  about  60%  (18  g/ton)  in  the  E-stage  liquors 
have  been  identified;  (3)  Chlorinated  acetic  acids 
are  by  far  the  most  predominating  chloro  organic 
acids  so  far  identified;  (4)  A  new  series  of  chlorin- 
ated keto  acids  has  been  identified;  and,  (5)  Totally 
31  carboxylic  acids  have  tentatively  been  identi- 
fied. (Lantz-PTT) 
W86-04224 


COMPARISON  OF  METHODS  FOR  THE  CON- 
CENTRATION OF  SUSPENDED  SEDIMENT 
IN  RIVER  WATER  FOR  SUBSEQUENT  CHEM- 
ICAL ANALYSIS, 

Geological   Survey,    Doraville,   GA.   Water   Re- 
sources Div. 
A.  J.  Horowitz. 

Environmental  Science  and  Technology,  Vol.  20, 
No.  2,  p  155-160,  February  1986.  2  tab,  21  ref. 

Descriptors:  'Suspended  sediments,  'Rivers, 
'Chemical  analysis,  Centrifugation,  Sedimentation, 
Backflush  filtration,  Trace  metals. 

Centrifugation,  settling  with  centrifugation,  and 
backflush-filtration  procedures  have  been  tested 
for  the  concentration  of  suspended  sediment  from 
water  for  subsequent  trace  metal  analysis.  Either  of 
the  first  two  procedures  is  comparable  with  in-line 
filtration  and  can  be  carried  out  precisely,  accu- 
rately, and  with  a  facility  that  makes  the  proce- 
dures amenable  to  large-scale  sampling  and  analy- 
sis programs.  There  is  less  potential  for  post-sam- 
pling alteration  of  suspended  sediment-associated 
metal  concentrations  with  the  centrifugation  pro- 
cedure because  sample  stabilization  is  accom- 
plished more  rapidly  than  with  the  settling  and 
centrifugation  procedure.  Sample  preservation  can 
be  achieved  by  chilling.  Suspended  sediment  asso- 
ciated metal  levels  can  best  be  determined  by 
direct  analysis  but  can  also  be  estimated  from  the 
difference  between  a  set  of  unfiltered-digested  and 
filtered  subsamples.  However,  when  suspended 
sediment  concentrations  (<150  mg/L)  or  trace 
metal  levels  are  low,  the  direct  analysis  approach 
makes  quantitation  more  accurate  and  precise  and 
can  be  accomplished  with  simpler  analytical  proce- 
dures. (Lantz-PTT) 
W86-04225 


INSIGHT  INTO  THE  MECHANISM  OF  ACCU- 
MULATION OF  ARSENATE  AND  PHOS- 
PHATE IN  HYDRO  LAKE  SEDIMENTS  BY 
MEASURING  THE  RATE  OF  DISSOLUTION 
WITH  ETHYLENEDIAMINETETRAACETIC 
ACID, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Chemis- 
try. 
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For  primary  bibliographic  entry  see  Field  5B. 
W86-04228 


HOLDING  EFFECTS  ON  COLIFORM  ENU- 
MERATION IN  DRINKING  WATER  SAM- 
PLES, 

Environmental  Monitoring  and  Support  Lab.-Cin- 
cinnati,  OH.  Biological  Methods  Branch. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-04233 


SELECTIVE  MEDIUM  FOR  THE  ISOLATION 
OF  OPPORTUNISTIC  FLAVOBACTERIA 
FROM  POTABLE  WATER, 

National  Hansen's  Disease  Center,  Carville,  LA. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-04239 


SELECTIVE  DETECTION  AND  ENUMERA- 
TION OF  FECAL  COLD70RMS  IN  WATER  BY 
POTENTIOMETRIC  MEASUREMENT  OF 
LffOIC  ACTD  REDUCTION, 

Laboratoire  Municipal  d'Hygiene,  Le  Havre 
(France). 

T.  Jouenne,  G.  A.  Junter,  and  G.  Charriere. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  50,  No.  5,  p  1208-1212,  Nov.  1985. 
2  fig,  4  tab,  8  ref.  French  National  Institutes  of 
Health  and  Medical  Research  grants  820128  and 
830112. 

Descriptors:  *Coliforms,  'Bacterial  Analysis, 
•Water  Analysis,  Drinking  Water,  Groundwater, 
Aquifers,  Secondary  Wastewater,  Surface  Water, 
Escherichia  coli,  Enterobacter,  Klebsiella,  Citro- 
bacter. 

Water  samples  of  various  origins  were  inoculated 
into  a  specific  coliform-selective  lactose  broth  pro- 
vided with  lipoic  (thiotic)  acid,  and  the  time  evolu- 
tion of  the  redox  potential  of  the  cultures  was 
monitored  during  incubation  at  41  C  by  use  of  gold 
versus  reference  electrodes.  Positive  potential-time 
responses,  i.e.,  100-mV  potential  shifts  recorded 
within  20  h  of  inoculation,  were  related  to  the 
initial  number  of  fecal  coliforms  in  the  broth  deter- 
mined by  control  enumeration  techniques,  and  the 
organisms  responsible  were  isolated  and  identified 
by  conventional  procedures.  A  total  of  30  samples 
of  wastewater,  38  of  surface  water,  533  of  ground- 
water, and  1 10  of  drinking  water  were  tested  suc- 
cessively. A  total  of  240  natural  water  samples 
including  172  groundwater  samples,  and  1  drinking 
water  sample  were  positive  in  the  potentiometric 
test.  Most  (92%)  of  detection  times  were  shorter 
than  15  h,  and  96%  of  these  could  be  attributed  to 
Escherichia  coli.  Fifteen  hours  corresponded  to 
the  limit  for  detecting  1  E.  coli  cell/ 100  ml  of 
water.  About  78%  of  the  potentiometric  responses 
occurring  after  15  h  were  induced  by  fecal  coli- 
forms other  than  E.  coli  (Enterobacter  cloacae, 
Klebsiella  pneumoniae,  and  Citrobacter  freundii). 
Calibration  curves  relating  detection  times  shorter 
than  15  h  to  fecal  coliform  concentrations  were 
constructed  for  the  natural  water  samples  tested. 
There  were  minor  variations  in  the  average 
growth  rate  of  the  organisms  in  relation  to  the 
contamination  level  of  the  water  tested.  The 
number  of  false-positive  samples  in  the  potentiome- 
tric test  was  equivalent  to  that  of  false-negative 
samples  (groundwater  or  drinking  water).  (Au- 
thor's abstract) 
W86-04252 


USE  OF  IMMUNOFLUORESCENCE  AND 
PHASE-CONTRAST  MICROSCOPY  FOR  DE- 
TECTION AND  EDENTD7ICATION  OF  GIAR- 
DIA  CYSTS  IN  WATER  SAMPLES, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
J.  F.  Sauch. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  50,  No.  6,  p  1434-1438,  December 
1985.  2  fig,  1  tab,  10  ref. 

Descriptors:  •Giardia,  'Microscopic  Analysis, 
•Water  Analysis,  Pathogens,  Fluorescence,  Sur- 
face Water,  Water  Conveyance,  Human  Disease. 

A  method  was  developed  in  which  indirect  im- 
munofluorescence and  phase-contrast  microscopy 


are  used  for  rapid  detection  and  identification  of 
Giardia  cysts  in  raw  and  finished  water  supplies. 
When  anti-Giardia  cyst  antiserum  and  fluorescein 
conjugate  were  applied  to  known  Giardia  cysts  on 
membrane  filters,  the  cysts  fluoresced  bright  green 
when  they  were  illuminated  by  UV  light.  This 
procedure  permitted  individual  cysts  to  be  quickly 
located  even  in  samples  heavily  contaminated  with 
other  microorganisms  and  debris.  The  identity  of 
presumptive  Giardia  cysts  located  in  this  way 
could  then  be  confirmed  by  observing  characteris- 
tic internal  morphological  features  with  phase-con- 
trast microscopy.  With  this  method,  Giardia  cysts 
were  detected  and  their  identities  were  confirmed 
in  14/24  samples  taken  from  raw  water  and  in  6/22 
finished  surface  water  supplies  during  several  out- 
breaks in  Pennsylvania.  This  immunofluorescence 
method  is  faster  and  easier  than  direct  phase-con- 
trast microscopy  because  of  the  specific  high-con- 
trast image  produced.  (Author's  abstract) 
W86-04255 


EVALUATION  OF  METHODS  FOR  CONCEN- 
TRATING HEPATITIS  A  VIRUS  FROM 
DRTNKTNG  WATER, 

North  Carolina  Univ.   at  Chapel  Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
M.  D.  Sobsey,  S.  E.  Oglesbee,  and  D.  A.  Wait. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  50,  No.  6,  p  1457-1463,  December 
1985.  6  tab,  30  ref.  EPA  CR-810311. 

Descriptors:  'Drinking  Water,  'Enteric  Viruses, 
•Water  Analysis,  Microbiological  Studies,  Patho- 
gens. 

In  this  study,  widely  used  concentration  methods 
involving  adsorption  to  and  subsequent  elution 
from  microporous  filters  followed  by  organic  floc- 
culation  were  evaluated  for  their  ability  to  recover 
hepatitis  A  virus  (HAV)  from  seeded  drinking 
water.  Cell  culture-adapted  HAV  (strain  HM-175) 
in  seeded  tapwater  was  efficiently  adsorbed  by 
both  electronegative  (Filterite)  and  electropositive 
(Virosorb  1MDS)  filters  at  pH  and  ionic  conditions 
previously  used  for  other  enteric  viruses.  Adsorbed 
HAV  was  efficiently  eluted  from  these  filters  by 
beef  extract  eluents  at  pH  9.5.  Eluted  HAV  was 
further  concentrated  efficiently  by  acid  precipita- 
tion (organic  flocculation)  of  eluents  containing 
beef  extract  made  from  powdered,  but  not  paste, 
sources.  By  using  optimum  adsorption  conditions 
for  each  type  of  filter,  HAV  was  concentrated 
>100  fold  from  samples  of  seeded  tapwater,  with 
about  50%  recovery  of  the  initial  infectious  virus 
added  to  the  samples.  The  ability  to  recover  and 
quantify  HAV  in  contaminated  drinking  water 
with  conventional  microporous  filter  and  organic 
flocculation  methods  should  prove  useful  in  further 
studies  to  determine  the  role  of  drinking  water  in 
HAV  transmission.  (Peters-PTT) 
W86-04256 


CONCENTRATION  OF  VIRUSES  FROM 
WATER  BY  USING  CELLULOSE  FILTERS 
MODIFIED  BY  IN  SITU  PRECTPLTATION  OF 
FERRIC  AND  ALUMINUM  HYDROXIDES, 

Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 

and  Cell  Science. 

S.  R,  Farrah,  and  D.  R.  Preston. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  50,  No.  6,  p  1502-1504,  December 

1985.  3  tab,  16  Ref.  EPA  R810126-01-0. 

Descriptors:  *Viruses,  •Water  Analysis,  •Micro- 
biological Studies,  *Filtration,  Bacteriophage, 
Coxsackie  Virus,  Polio  Virus,  Adsorption,  Elution, 
Enterovirus,  Echovirus,  Pathogens. 

Untreated  cellulose  filters  adsorbed  only  small 
amounts  of  poliovirus  1,  echovirus  5,  coxsackie- 
virus B5,  or  bacteriophage  MS2  that  were  added  to 
tap  water  or  to  solutions  of  imidazole-glycine 
buffer  at  pH  5  to  7.  Modification  of  filters  by  in 
situ  flocculation  of  ferric  and  aluminum  hydroxides 
greatly  increased  the  ability  of  the  filters  to  adsorb 
viruses.  Viruses  adsorbed  to  the  modified  filters 
could  be  recovered  by  treating  the  filters  with  3% 
beef  extract  (pH  9.5).  More  than  60%  of  the  enter- 
oviruses and  >  55%  of  the  MS2  added  to  tap  water 
or  buffer  could  be  recovered  in  the  beef  extract 


eluate.  These  results  indicate  that  in  situ  precipita- 
tion of  metallic  salts  may  permit  the  production  of 
relatively  simple  and  inexpensive  filters  for  recov- 
ering viruses  from  water.  (Peters-PTT) 
W86-04258 


DEVELOPMENT  OF  METHODS  TO  MEAS- 
URE VIRUS  INACnVATION  IN  FRESH 
WATERS, 

James  N.  Gamble  Inst,  of  Medical  Research,  Cin- 
cinnati, OH. 

R.  L.  Ward,  and  P.  E.  Winston. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  50,  No.  5,  p  1144-1148,  November 
1985.  5  fig,  1  tab,  7  ref.  EPA  R811183. 

Descriptors:  'Enteroviruses,  'Virus  Inactivation, 
•Water  Analysis,  Natural  Waters,  Polio  Virus, 
Antibiotics. 

The  study  concerns  the  identification  and  correc- 
tion of  deficiencies  in  methods  used  to  measure 
inactivation  rates  of  entire  viruses  seeded  into  envi- 
ronmental waters.  Viable  microorganisms  in  an 
environmental  water  sample  increased  greatly  after 
addition  of  small  amounts  of  nutrients  normally 
present  in  the  unpurified  seed  virus  preparation. 
This  burst  of  microbial  growth  was  not  observed 
after  seeding  the  water  with  purified  virus.  The  use 
of  radioactively  labeled  poliovirus  revealed  that 
high  percentages  of  virus  particles,  sometimes 
>99%,  were  lost  through  adherence  to  containers, 
especially  in  less  turbid  waters.  This  effect  was 
partially  overcome  by  the  use  of  polypropylene 
containers  and  by  the  absence  of  movement  during 
incubation.  Adherence  to  containers  clearly  dem- 
onstrated the  need  for  labeled  viruses  to  monitor 
losses  in  this  type  of  study.  Loss  of  viral  infectivity 
in  samples  found  to  occur  during  freezing  was 
avoided  by  addition  of  broth.  Finally,  microbial 
contamination  of  the  cell  cultures  during  infectiv- 
ity assays  was  overcome  by  the  use  of  gentamicin 
and  increased  concentrations  of  penicillin,  strepto- 
mycin, and  amphotericin  B.  (Author's  abstract) 
W86-04263 


MODELING  EXPOSURE  ROUTES  TO  MAN 
OF  TRACE  METALS  ASSOCIATED  WITH 
ACTD  PRECIPITATION, 

Monitoring    and    Assessment    Research    Centre, 

London  (England). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04266 


INFLUENCE  OF  ACID  RATN  UPON  WATER 
PLUMBOSOLVENCY, 

Glasgow  Univ.  (Scotland).  Dept.  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04270 


HEALTH  RISKS  FROM  ACID  RAIN:  A  CANA- 
DIAN PERSPECTIVE, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 

io). 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04272 


TRACE    ANALYSIS    OF    THIOSULFATE    IN 
CORRODED   CONCRETE   SEWERS   BY   DIF- 
FERENTIAL-PULSE-ANODIC-STRIPPING 
VOLTAMMETRY, 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Physi- 

kalische  Chemie. 

For  primary  bibliographic  entry   see  Field   5D. 

W86-04284 


STRONTIUM  AND  ITS  ISOTOPES  IN  CANA- 
DIAN RTVERS:  FLUXES  AND  GLOBAL  IMPLI- 
CATIONS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2K. 
W86-04348 


ACUTE   METAL   TOXICOLOGY   OF   OLFAC 
TION  IN  COHO  SALMON:  BEHAVIOR,  RE- 
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CEPTORS,  AND  ODOR-METAL  COMPLEXA- 
TION, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04366 

ANALYSE  THE  HYDROCARBONS  IN  LIQUID 
REFINERY  WASTES, 

Bayerische    Landesanstalt   fuer   Wasserforschung, 

Munich  (Germany,  F.R.). 

W.  Kalbfus. 

Hydrocarbon  Processing  IHPRBS,  Vol.  65,  No.  1, 

p  77-78,  January  1986. 

Descriptors:  'Aliphatic  hydrocarbons,  •Effluent 
streams,  'Oil  refineries,  'Oily  water,  'Aromatic 
hydrocarbons,  Catalytic  cracking  facilities,  Liquid 
process  wastes,  Oil  pollution,  Benzene,  West  Ger- 
many, Gravimetric  method,  Napthalene,  Infrared 
spectroscopy. 

Effluents  from  three  West  German  oil  refineries 
with  catalytic  cracking  facilities  were  analyzed.  In 
all  three  cases,  samples  were  obtained  downstream 
from  the  oil  separator;  they  all  consisted  mainly  of 
liquid  process  wastes  and  oil-polluted  rainwater. 
Proportional  contents  of  hydrocarbon  groups  were 
evaluated.  The  individual  n-alkanes  differed  by  a 
maximum  factor  of  three,  but  there  were  widely 
differing  concentration  ratios  among  the  aromatic 
hydrocarbon  groups.  The  concentrations  of  ben- 
zene and  benzene  derivatives  were  more  or  less  the 
same,  with  the  absolute  values  differing  by  at  most 
a  factor  of  two,  whereas  in  the  case  of  naphthalene 
and  its  alkylated  derivatives  the  differences  ranged 
to  multiples  of  10-20  times.  This  concentration 
pattern  continued  or  became  even  more  marked  in 
the  case  of  the  more  highly  condensed  aromatics. 
These  comparisons  demonstrate  how  problematic 
it  is  to  compare  total  hydrocarbon  contents  among 
refineries  by  the  infrared  or  gravimetric  methods. 
(Rochester-PTT) 
W86-04388 


NITRIFICATION,  NITRATE  REDUCTION, 
AND  NITROGEN  IMMOBILIZATION  IN  A 
TIDAL  FRESHWATER  MARSH  SEDIMENT, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-04399 

DETERMINATION  OF  ALKYLETHOXYLAT- 
ED  SULFATES  IN  WASTEWATERS  AND  SUR- 
FACE WATERS, 

Procter  and  Gamble  Co.,  Cincinnati,  OH. 
T.  A.  Neubecker. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  19,  No.  12,  p  1232-1236,  Decem- 
ber 1985.  3  fig,  4  tab,  6  ref. 

Descriptors:  'Pollutant  identification,  'Surfactants, 
♦Gas  chromatography,  'Wastewater  analysis, 
•Surface  water,  Anion  exchange,  Organic  com- 
pounds, Water  analysis,  Separation  techniques, 
Domestic  wastes,  Sulfates,  Alkylethoxylated  sul- 
fates, Alkylethoxylate. 

A  novel  method  was  developed  for  the  determina- 
tion of  parts  per  billion  levels  of  alkylethoxylated 
sulfates  (AES)  in  wastewaters  and  surface  waters. 
The  analysis  scheme  involves  concentration  of  the 
AES  on  an  anion-exchange  resin,  elution  of  the 
resin  with  methanolic  HC1,  hydrolysis  of  the  AES 
to  alkylethoxylate  (AE),  extraction  of  the  AE  from 
the  remaining  ionic  species,  derivatization  to  the 
corresponding  alkyl  bromides,  and  analysis  of  the 
alkyl  bromides  by  gas  chromatography.  Recovery 
of  several  AES  homologues  through  this  scheme 
ranges  from  68  to  78%  with  an  estimated  sensitivi- 
ty of  approximately  1  ppb  for  each  alkyl-chain 
homologue  of  AES.  AES  levels  were  measured  in 
several  wastewater  and  surface  water  samples  by 
using  this  method  and  the  nonspecific  methylene 
blue  active  substance  (MBAS)  method.  Results 
indicate  that  only  about  10%  of  the  total  MBAS 
response  arises  from  AES.  (Author's  abstract) 
W86-04430 


METHODS  FOR  VALIDATION  OF  PRECIPI- 
TATION PH:  APPLICATIONS  TO  TEXAS 
DATA, 

Texas  Univ.  at  Austin.  Environmental  and  Water 
Resources  Engineering  Group. 
H.  M.  Liljestrand,  J.  D.  Mohr,  and  M.  A.  Stafford. 
Journal  of  Environmental  Science  and  Health 
JESEDU,  Vol.  A21,  No.  2,  p  151-168,  1986.  2  fig, 
3  tab,  38  ref.  Texas  Air  Control  Board  IAC  (84-85) 
-  1566. 

Descriptors:  'Statistical  methods,  'Acid  rain, 
•Anions,  'Cations,  'Hydrogen  ion  concentration, 
•Texas,  Charge  balance,  Acidity,  Validation  pro- 
cedure, Data  interpretation. 

Methods  for  the  validation  of  reported  pH  values 
were  developed  for  incomplete  precipitation  chem- 
istry data  sets.  The  most  stringent  tests  are  based 
on  a  comparison  between  the  net  strong  acidity 
calculated  from  the  conservative  inorganic  cations 
and  anions  and  that  determined  from  the  measured 
pH.  The  strong  acidity  of  a  sample  in  equilibrium 
with  atmospheric  carbon  dioxide  can  be  deter- 
mined from  an  accurate  pH  measurement.  Less 
severe  tests  are  based  on  charge  and  conductivity 
balances.  The  proposed  methods  were  applied  to 
Texas  precipitation  chemistry  data  to  identify  unre- 
liable measurements  and  to  determine  the  spatial 
distribution  of  the  mean  pH  for  validated  data. 
Reported  mean  pH  values,  especially  those  greater 
than  pH5,  are  lower  than  can  be  validated.  For 
data  sets  with  a  complete  analysis  of  the  major 
ionic  species,  the  comparison  of  net  acidities  is 
generally  a  stronger  quality  assurance  test  for  the 
validation  of  pH  measurements  than  the  charge 
balance.  (Author's  Abstract) 
W86-04389 


SPECIFIC  CONDUCTANCE  AS  AN  INDICA- 
TOR OF  TOTAL  DISSOLVED  SOLDDS  IN 
COLD,  DJXUTE  WATERS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2K. 
W86-04394 


AROMATIC  HYDROCARBONS  IN  NEW 
YORK  BIGHT  POLYCHAETES:  ULTRAVIO- 
LET FLUORESCENCE  ANALYSES  AND  GAS 
CHROMATOGRAPHY/GAS  CHROMATOGRA- 
PHY-MASS  SPECTROMETRY  ANALYSES, 
Woods  Hole  OceanogTaphic  Institution,  MA. 
Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04432 


DETERMINATION      OF      SUB-NANOGRAM- 

PER-LITER  LEVELS  OF  MERCURY  IN  LAKE 

WATER    WITH    ATMOSPHERIC    PRESSURE 

HELIUM   MICROWAVE   INDUCED   PLASMA 

EMISSION  SPECTROMETRY, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

Y.  Nojiri,  A.  Otsuki,  and  K.  Fuwa. 

Analytical  Chemistry,  Vol.  58,  No.  3,  p  544-547, 

March  1986.  3  fig,  1  tab,  29  ref. 

Descriptors:  *Mercury,  *Chemical  analysis, 
•Water  analysis,  'Lakes,  Helium,  Microwaves, 
Emission  spectroscopy,  Atmospheric  pressure, 
Lake  Mashu,  Water  pollution,  Japan. 

A  highly  sensitive  method  for  the  analysis  of  mer- 
cury (Hg)  was  developed  utilizing  atmospheric 
pressure  helium  (He)  microwave  induced  plasma 
(He-MIP)  emission  spectrometry.  Mercury  vapor 
was  generated  from  water  samples  by  reduction 
and  purging  and  was  collected  with  a  gold  amalga- 
mation trap.  The  Hg  vapor,  removed  by  heating 
the  trap,  was  introduced  into  the  He-MIP.  The 
atomic  emission  line  of  253.7  nanometers  (nm)  was 
used  for  the  determination  of  Hg.  The  detection 
limit,  defined  as  3  times  the  standard  deviation  of 
the  blank  operations,  was  0.5  pg  in  50  mL  of  water 
sample,  corresponding  to  0.01  ng/L.  The  method 
was  applied  to  the  determination  of  ultratrace 
levels  of  Hg  in  lake  water  samples.  An  improve- 
ment of  absolute  detection  limit  of  1  order  of 
magnitude,  compared  with  previously  reported 
work,  was  achieved  by  use  of  the  amalgamation 
apparatus.  The  reasons  for  this  improvement  are: 
(1)  Separation  of  the  large  amount  of  water  mist 
from  the  Hg  vapor  by  the  amalgamator  might 
enhance  the  Hg  emission  in  the  plasma;  (2)  Separa- 
tion of  dissolved  concomitants  and  gases  might 
reduce  the  spectral  interference  at  the  Hg  emission 
line,  where  nitrogen-containing  compounds,  espe- 
cially, give  a  NO  band  emission;  (3)  Sharpening  of 
the  peak  might  give  a  higher  concentration  of  Hg 
in  the  plasma  excitation  source;  and,  (4)  The  re- 
moval of  contaminating  Hg  in  the  reducing  reagent 
might  reduce  the  blank.  Contamination  from  mar- 
keting reagents  corresponded  to  about  100  pg 
without  purification.  The  detection  limit  obtained 
in  this  study  (0.5  pg)  was  of  the  same  order  as  that 
of  methylmercury(II)chloride  by  the  gas  chroma- 
tography-MIP  system.  MIP  emission  spectrometry 
may  have  the  detection  capability  of  this  order 
with  gas-phase  Hg  introduction.  The  inorganic  Hg 
concentration  in  subsurface  water  from  unpolluted 
Lake  Mashu  was  found  to  be  0.3  ng/L.  (Lantz- 
PTT) 
W86-04436 


QUANTITATIVE  DETERMINATION  OF  PAR- 
TIALLY HYDROLYZED  POLYACRYLAMTDE 
POLYMERS  IN  ODL  FTELD  PRODUCTION 
WATER, 

Marathon   Oil   Co.,   Littleton,   CO.   Denver   Re- 
search Center. 
P.  M.  Beazley. 

Analytical  Chemistry,  Vol.  57,  No.  11,  p  2098- 
2101,  September  1985.  8  fig,  1  tab,  13  ref. 

Descriptors:  'Chemical  analysis,  'Hydrolyzation, 
'Polyacrylamide  polymers,  Oil  recovery,  Industri- 
al wastewater,  Chromatography,  Elution, 
Wastewater  analysis,  Polymers. 

Partially  hydrolyzed  polyacrylamide  (PHPA)  is 
commonly  used  for  mobility  control  in  surfactant- 
based  enhanced  oil  recovery  processes  and  for 
polymer  augmented  water  floods.  PHPA  can  be 
determined  in  a  concentration  range  of  1  ppm  to 
100  ppm  in  dirty  oil  field  water  with  a  precision  of 
+  1%  and  a  lower  limit  of  detection  of  10  ppb. 
Solutions  of  high  molecular  weight  PHPA  are 
analyzed  by  high-performance  size  exclusion  chro- 
matography with  100  angstrom  pore  size,  diol 
bonded  phase  silica  columns  eluted  with  a  0.1  M 
sodium  perchlorate  and  0.005  M  pentanesulfonic 
acid  paired  ion  reagent  solution.  Ultraviolet  detec- 
tion at  a  190  nanometer  wavelength  is  used  for 
quantitation.  Polymer  solutions  must  be  shear  de- 
graded to  prevent  column  plugging.  Analyses  of 
water  produced  by  both  polymer  and  polymer  plus 
sulfonate  surfactant  floods  are  illustrated.  (Lantz- 
PTT) 
W86-04435 


AMMONIA  AND  UREA  DETERMINATION  IN 
WATER  SAMPLES  USING  AMBERLITE  XAD-7 
TO  CONCENTRATE  INDOPHENOL, 

Palma  de  Mallorca  Univ.  (Spain).  Dept.  of  Bio- 
chemistry. 

P.  Moreno,  E.  Sanchez,  A.  Pons,  and  A.  Palou. 
Analytical  Chemistry,  Vol.  58,  No.  3,  p  585-587, 
March  1986.  5  fig,  1  tab,  16  ref. 

Descriptors:  'Ammonia,  'Urea,  'Indophenol, 
Resins,  Amberlite,  Saline  water,  Water  pollution, 
Water  analysis,  Chemical  analysis. 

The  indophenol  method  for  ammonia  estimation 
has  been  modified  and  adapted  by  several  research- 
ers, with  the  basic  method  being  the  treatment  of 
water  samples,  in  an  alkaline  medium,  with  sodium 
hypochlorite  and  phenol,  in  the  presence  of  nitrc- 
prusside.  The  blue  indophenol  formed  with  ammo- 
nia is  then  measured  colorimetrically.  Since  indo- 
phenol is  not  the  only  product  of  the  reaction,  the 
treatment  of  different  types  of  samples  can  provide 
different  suites  of  chromophores,  creating  interfer- 
ence in  the  measurement  of  ammonia.  A  modifica- 
tion of  the  indophenol  method  for  the  determina- 
tion of  ammonia  and  urea  in  the  same  sample,  is 
described.  Indophenol,  formed  proportionally  tc 
the  amount  of  ammonia  available,  is  selectively 
concentrated  in  a  single  purification-concentrarioii 
step,  using  simple  and  recyclable  columns  of  Am- 
berlite XAD-7  resin,  increasing  the  sensitivity  ol 
the  method.  Its  application  to  seawater  samples  u 
described.  The  procedure  is  applicable  to  the  anal 
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ysis  of  large  numbers  of  samples  running  simulta- 
neously in  routine  studies,  and  eliminates  possible 
artifacts  that  may  alter  the  precision  and  sensitivity 
of  the  method.  (Lantz-PTT) 
W86-04437 


SOLUTION  OF  HYDROCARBONS  IN  A  HY- 
DROCARBON-WATER SYSTEM  WITH 
CHANGING  PHASE  COMPOSITION  DUE  TO 
EVAPORATION, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04443 

CHEMDLUMINESCENCE  VS.  KJELDAHL  DE- 
TERMINATION OF  NITROGEN  IN  OH 
SHALE  RETORT  WATERS  AND  ORGANONI- 
TROGEN  COMPOUNDS, 

California   Univ.,   Berkeley.    Lawrence   Berkeley 

Lab. 

B.  M.  Jones,  and  C.  G.  Daughton. 

Analytical  Chemistry,  Vol.  57,  No.  12,  p  2320- 

2325,  October   1985.   1  fig,  3  tab,  28  ref.   DOE 

Contract  No.  DE-ACO3-76SF0OO98. 

Descriptors:  •Chemiluminescence,  'Kjeldahl  pro- 
cedure, 'Nitrogen,  *Oil  wastes,  'Organic  com- 
pounds, Oil  shale,  Industrial  wastewater,  Chemical 
analysis,  Water  pollution  control,  Statistical  analy- 


Pyrolysis  of  oil  shale  kerogen  yields  a  petroleum- 
like  crude  oil  and  byproducts,  including  retorted 
(spent)  shale,  gases,  and  wastewaters.  Most  of  the 
wastewater  (retort  water)  is  condensed  with  the 
product  oil  from  which  it  is  separated;  the  remain- 
ing water  (gas  condensate)  is  condensed  from  a 
gaseous  stream.  Although  it  is  possible  that  this 
contamination  could  be  minimized  by  limiting  the 
oil/water  contact  time,  the  retort  waters  that  have 
been  available  from  pilot-scale  facilities  are  highly 
contaminated  with  a  complex  spectrum  of  inorgan- 
ic and  organic  solutes  and  suspended  matter.  The 
applicability  of  combustion/chernilurninescence  ni- 
trogen analysis  to  quantifying  nitrogen  in  oil  shale 
wastewaters  and  various  representative  chemical 
classes  was  demonstrated.  Only  azoxy  compounds 
and  those  containing  the  pyrazole  nucleus  were 
not  amenable  to  analysis.  The  majority  of  56  com- 
pounds tested  yielded  from  90%  to  1 10%  of  their 
theoretical  nitrogen  contents;  enhanced  recovery 
was  found  for  nitrogen  salts.  For  12  oil  shale 
wastewaters,  combustion/chemiluminescence  gave 
total  nitrogen  values  (1100-28800  mg/L)  that  did 
not  differ  statistically  (P>0.10)  from  those  ob- 
tained by  the  time-consuming  wet-chemical  Kjel- 
dahl  method.  The  relative  standard  deviations  for 
ten  replicates  of  each  wastewater  were  less  than 
3.5%.  No  matrix  or  solvent  effects  were  found. 
(Lantz-PTT) 
W86-04445 


COMPARISON  OF  ULTRAVIOLET  AND  RE- 
DUCITVE  AMPEROMETRIC  DETECTION 
FOR  DETERMINATION  OF  ETHYL  AND 
METHYL  PARATHION  IN  GREEN  VEGETA- 
BLES AND  SURFACE  WATER  USING  HIGH- 
PERFORMANCE  LIQUID  CHROMATOGRA- 
PHY, 

Middle    Tennessee    State    Univ.,    Murfreesboro. 
Dept.  of  Chemistry  and  Physics, 
g.  J.  Clark,  R.  R.  Goodin,  and  J.  W.  Smiley. 
Analytical  Chemistry,  Vol.  57,  No.  12,  p2223-2228, 
October  1985.  6  fig,  4  tab,  10  ref. 

Descriptors:  'Water  analysis,  'Ultraviolet  radi- 
ation, 'Electrochemistry,  'Ethyl  parathion, 
•Methyl  parathion,  'Vegetables,  'Surface  waters, 
High  performance  liquid  chromatography,  Pesti- 
cides, Sample  preparation,  Measuring  instruments. 

Ethyl  and  methyl  parathion  have  been  two  popular 
organophosphorus  pesticides  applied  to  a  variety 
of  crops  including  green  vegetables.  A  method  was 
developed  for  the  determination  of  ethyl  and 
methyl  parathion  residues  on  vegetable  materials 
and  surface  water  samples  using  reverse-phase 
high-performance  liquid  chromatography  with 
series  UV -electrochemical  detection.  Techniques 
were  developed   for   sample   preparation,   which 


avoided  the  usual  preliminary  column  fractiona- 
tions and  which  allowed  the  parathions  to  be  re- 
covered with  an  average  of  95%  recovery  at  con- 
centrations less  than  50  nanograms/g  for  the  plant 
material.  Relative  standard  deviations  of  about  5% 
were  obtained  using  five  different  plant  samples. 
Concentrations  less  than  10  ng/mL  were  readily 
measured  in  water  samples  using  a  column  concen- 
tration procedure.  The  selectivity  of  electrochemi- 
cal detection  made  it  unnecessary  to  chromatogra- 
phically  resolve  the  plant  components  from  the 
pesticides  which  were  electrochemically  active 
and  allowed  rapid  analysis.  Series  detection  proved 
useful  in  distinguishing  various  components  in  the 
samples  from  pesticides,  in  distinguishing  various 
pesticides,  and  in  comparing  the  operating  charac- 
teristics of  the  two  detectors.  (Lantz-PTT) 
W86-04446 


ORGANIC  NITROGEN  DETERMINATION  IN 
OJX  SHALE  RETORT  WATERS, 

California  Univ.,  Berkeley.  Sanitary  Engineering 
Research  Lab. 

C.  G.  Daughton,  B.  M.  Jones,  and  R.  H.  Sakaji. 
Analytical  Chemistry,  Vol.  57,  No.   12,  p  2326- 
2333,  October   1985.  2  fig,   3  tab,   32  ref.  DOE 
Contract  No.  DE-ACO3-76SFO0O98. 

Descriptors:  'Organic  compounds,  'Nitrogen,  'Oil 
shale,  'Oil  wastes,  Organonitrogen  compounds, 
Ammonia,  Chemiluminescence,  Chemical  analysis, 
Chromatography,  Dialysis,  Kjeldahl  procedure, 
Statistical  analysis. 

Organonitrogen  compounds  (ONCs)  are  a  pre- 
dominant class  of  organic  solutes  in  oil  shale  proc- 
ess wastewaters.  These  waters  also  usually  contain 
high  concentrations  of  ammonia,  often  an  order  of 
magnitude  greater  than  the  organic  N  concentra- 
tion. Two  new  approaches  were  used  to  separate 
ammonia  from  various  fractions  of  organonitrogen 
compounds  in  oil  shale  wastewaters,  thereby  per- 
mitting the  application  of  a  rapid,  but  unselective 
method  for  total  N  determination  (combustion/ 
chemiluminescence)  to  the  direct  estimation  of  or- 
ganic N.  The  first  method  uses  reverse-phase  chro- 
matography to  separate  polar  from  nonpolar  ni- 
trogenous compounds,  while  the  second  uses  non- 
osmotic  dissolved-gas  dialysis  to  separate  volatile 
from  nonvolatile  nitrogenous  solutes.  For  12  oil 
shale  retort  waters,  correlation  of  the  resulting 
measures  of  organic  N  against  organic  Kjeldahl 
nitrogen  values  gave  correlation  coefficients  for 
the  nonpolar  and  nonvolatile  nitrogen  values  of 
0.920  and  0.996,  respectively.  Relative  standard 
deviations  averaged  3.9%.  Combining  the  two 
methods  yielded  higher  estimates  of  organic  N; 
correlation  coefficient  of  0.989.  Organic  N  concen- 
trations for  the  waters  measured  by  all  four  meth- 
ods ranged  from  15  to  5000  mg/L.  These  data 
showed,  that  on  the  average,  at  least  one-half  to 
three-fourths  of  the  organic  carbon  was  associated 
with  nitrogen.  (Lantz-PTT) 
W86-04447 


COMPARISON  OF  MICROCOLORJJMETRIC 
AND  MACROTITRIMETRIC  METHODS  FOR 
CHEMICAL  OXYGEN  DEMAND  OF  OIL 
SHALE  WASTEWATERS, 

California   Univ.,   Berkeley.    Lawrence   Berkeley 

Lab. 

B.  M.  Jones,  R.  H.  Sakaji,  and  C.  G.  Daughton. 

Analytical  Chemistry,  Vol.  57,  No.   12,  p  2334- 

2337,  October   1985.  2  fig,   1   tab,    17  ref.  DOE 

Contract  No.  DE-ACO3-76SF0O098. 

Descriptors:  'Microcolorimetry,  'Macrotitri- 
metry,  'Chemical  oxygen  demand,  'Oil  shale,  Oil 
wastes,  Industrial  wastewater,  Biological  oxygen 
demand,  Chemical  analysis. 

The  chemical  oxygen  demand  (COD)  test  was 
originally  used  as  a  rapid  estimator  of  the  bio- 
chemical oxygen  demand  (BOD)  of  wastewater 
organic  material.  The  numerical  value  obtained 
from  a  COD  test  reflects  both  the  organic  carbon 
concentration  and  the  overall  oxidative  state  of  the 
organic  material.  The  COD  of  a  sample  is  defined 
by  the  absolute  amount  of  hexavalent  chromium 
that  is  reduced  during  2  h  of  digestion  by  potassi- 
um dichromate  in  a  solution  of  50%  sulfuric  acid. 


Modifications  are  described  for  both  the  microco- 
lorimetric  and  macrotitrimetric  COD  procedures. 
For  the  former,  a  prolonged  cooling  period,  fol- 
lowed by  extensive  mixing,  minimizes  the  spectro- 
photometric  interference  from  refractive  index 
changes  and  catalyst-induced  precipitate.  For  the 
latter,  automated  titration  and  absorbance  monitor- 
ing near  the  chromate-chromic  isosbestic  point  im- 
proves accuracy  and  reproducibility.  The  applica- 
bility of  these  modified  methods  for  quantifying 
the  COD  of  oil  shale  wastewaters  was  demonstrat- 
ed. For  12  oil  shale  wastewaters,  the  microcolori- 
metric  method  gave  COD  values  (900-150000  mg/ 
L)  that  did  not  differ  statistically  (P>0.10)  from 
those  obtained  by  the  macrotitrimetric  COD 
method.  The  relative  standard  deviations  for  five 
replicates  of  each  wastewater  were  less  than  1.3% 
for  the  macrotitrimetric  method  and  generally  less 
than  5%  for  the  microcolorimetric  method;  no 
matrix  effects  were  evident.  (Lantz-PTT) 
W86-04448 


INTERLABORATORY  STUDY  ON  DETERMI- 
NATION OF  POLYCHLORINATED  BIPHEN- 
YLS  IN  ENVIRONMENTALLY  CONTAMINAT- 
ED SEDIMENTS, 

Environmental  Monitoring  and  Support  Lab.-Cin- 

cinnati,  OH. 

A.  L.  Alford-Stevens,  W.  L.  Budde,  and  T.  A. 

Bellar. 

Analytical  Chemistry,  Vol.   57,  No.   13,  p  2452- 

2457,  November  1985.  5  tab,  6  ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Water 
pollution,  'Sediments,  'Chemical  analysis,  Elec- 
tron capture  detectors,  Mass  spectrometry,  Arc- 
clor,  Data  analysis,  Mathematical  analysis,  Measur- 
ing instruments. 

Three  samples  of  sediments  environmentally  con- 
taminated with  polychlorinated  biphenyls  (PCBs)  - 
were  analyzed  by  ten  different  laboratories  using 
uniform  calibration  standards  and  standardized 
procedures  for  sample  extraction,  extract  prepara- 
tion, and  chromatography.  Six  laboratories  identi- 
fied and  measured  PCBs  as  commercial  Aroclor 
mixtures  with  electron  capture  (EC)  detectors,  and 
four  used  mass  spectrometer  (MS)  detectors.  All 
three  sediments  contained  a  mixture  of  Aroclors 
1242  and  1254  but  at  different  concentrations,  ap- 
proximately 0.2,  3  and  50  mg/kg,  respectively. 
Procedural  variations  were  introduced  in  some 
laboratories,  and  large  differences  in  results  were 
reported  by  participating  laboratories,  despite  writ- 
ten standardized  procedures.  For  EC  data,  the 
overall  relative  standard  deviation  of  measure- 
ments of  total  Aroclor  concentrations  was  30%; 
for  MS  data  deviation  was  38%.  The  relatively 
complex  calculations  required  to  obtain  Aroclor 
concentrations  were  an  important  source  of  data 
variability  as  well  as  being  tedious  and  labor-inten- 
sive. (Lantz-PTT) 
W86-04449 


MASS  SPECTROMETRY  DETERMINATION 
OF  POLYCHLORINATED  BIPHENYLS  AS 
ISOMER  GROUPS, 

Battelle  Columbus  Div.,  OH. 

J.  E.  Gebhart,  T.  L.  Hayes,  A.  L.  Alford-Stevens, 

and  W.  L.  Budde. 

Analytical  Chemistry,  Vol.   57,  No.   13,  p  2458- 

2463,  November  1985.  1  fig,  8  tab,  4  ref. 

Descriptors:  'Mass  spectrophotometry,  'Polychlo- 
rinated biphenyls,  'Isomers,  Measuring  instru- 
ments, Chemical  analysis,  Data  interpretation, 
Chlorination,  Aroclor,  Gas  chromatography, 
Computers. 

A  procedure  to  measure  concentrations  of  poly- 
chlorinated biphenyls  (PCBs)  by  using  nine  select- 
ed PCB  congeners  as  concentration  calibration 
standards  was  developed  and  applied  to  well-char- 
acterized samples.  With  this  procedure,  PCBs  were 
not  identified  and  measured  as  Aroclors.  Instead,  a 
gas  chromatograph  equipped  with  a  capillary 
column  and  interfaced  to  a  computerized  mass 
spectrometer  (MS)  was  used  to  detect  and  identify 
PCBs  by  level  of  chlorination.  Concentrations 
were  measured  for  each  isomer  group  and  for  total 
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PCBs  present.  For  concentration  calibration,  one 
PCB  isomer  represented  all  isomers  at  each  level 
of  chlorination,  except  that  decachlorobiphenyl 
represented  isomers  containing  nine  and  ten  chlor- 
ines. One  internal  standard,  chrysene-d  sub  12,  was 
used  to  calibrate  MS  response.  Data  interpretation 
is  a  practical  limitation  to  implementation  of  the 
approach  to  PCB  determinations  described  in  this 

fiapcr.  The  approach  depends  on  the  use  of  capil- 
ary  columns  to  separate  as  many  of  the  PCB 
congeners  as  possible.  Therefore,  numerous  mass 
spectra  must  be  inspected  to  assign  each  detected 
PCB  to  a  level  of  chlorination.  Extensive  computa- 
tions are  required  to  obtain  quantitative  measure- 
ments. To  improve  the  cost  effectiveness  of  this 
approach,  automated  interpretation  and  computa- 
tion are  needed.  The  nature  of  mass  spectral  data 
and  the  dedicated  minicomputer  interfaced  with 
contemporary  GC/MS  systems  make  automation 
entirely  feasible,  but  specialized  software  is  needed. 
(Lantz-PTT) 
W86-04450 


PERFORMANCE  TESTS  FOR  THE  MEASURE- 
MENT OF  PH  WITH  GLASS  ELECTRODES  IN 
LOW  IONIC  STRENGTH  SOLUTIONS  IN- 
CLUDING NATURAL  WATERS, 

Freshwater    Biological    Association,    Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  7B. 

W86-04451 


CHARACTERIZATION  OF  DYES  IN  ENVI- 
RONMENTAL SAMPLES  BY  THERMOSPRAY 
HIGH-PERFORMANCE  LIQUID  CHROMA- 
TOGRAPHY/MASS  SPECTROMETRY, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC.  Analytical  Sciences  Div. 

R.  D.  Voyksner. 

Analytical  Chemistry,  Vol.  57,  No.   13,  p  2600- 

2605,  November  1985.  7  fig,  5  tab,  25  ref.  EPA 

Contract  68-03-3122. 

Descriptors:  *Dyes,  *Environmental  tracers, 
•Mass  spectrometry,  'Chromatography,  Water 
quality  control,  Thermospray,  Anthxaquinone, 
Groundwater  pollution,  Wastewater,  Gasoline, 
Dye  tracers,  Diazo  dyes,  Azo  dyes,  Anthraquinone 
dyes. 

Dyes  play  a  significant  role  in  products  consumed 
in  the  United  States.  They  are  used  in  products 
such  as  textiles,  paper,  leather,  and  foodstuffs. 
Also,  dyes  are  required  by  law  to  be  in  leaded 
gasoline  to  indicate  the  presence  of  lead.  In  addi- 
tion, unleaded  gasoline  can  contain  dyes  to  identify 
gasoline  manufacturers  and  to  trace  a  seepage  into 
soil  or  groundwater.  The  use  of  thermospray 
HPLC/MS  to  characterize  azo,  diazo,  and  anthra- 
quinone dyes  in  wastewater  and  gasoline  is  demon- 
strated. Thermospray  analysis  of  these  dyes  pri- 
marily produced  (M  +  HX  +  )  ions  with  few  frag- 
ments. 'Filament  on'  operation  of  the  interface 
aided  in  the  production  of  fragment  ions  for  the 
azo  dyes  analyzed.  The  commercial  diazo  and 
anthraquinone  dyes  analyzed  by  HPLC/MS 
proved  to  be  very  complex  mixtures  of  nearly  40 
alkyl-substituted  dye  components,  making  monitor- 
ing and  identification  of  a  particular  dyestuff  very 
difficult.  Thermospray  HPLC/MS  methods  are 
demonstrated  to  detect  dyes  down  to  10  ppt  (parts 
per  trillion)  in  wastewater,  100  ppb  in  soil,  and  1 
ppm  in  gasoline.  The  'filament  on'  operation  of  the 
thermospray  interface  provided  additional  frag- 
ment ions,  aiding  the  structural  elucidation  of  these 
dyes.  (Lantz-PTT) 
W86-04452 


DETERMINATION  OF  ATRAZINE,  LINDANE, 

PENTACHLOROPHENOL,    AND    DIAZINON 

IN  WATER  AND  SODL  BY  ISOTOPE  DDLU- 

TION       GAS       CHROMATOGRAPHY/MASS 

SPECTROMETRY, 

Acurex  Corp.,  Mountain  View,  CA.  Energy  and 

Environmental  Div. 

V.  Lopez-Avila,  P.  Hirata,  S.  Kraska,  M. 

Flanagan,  and  J.  H.  Taylor,  Jr. 

Analytical  Chemistry  ANCHAM,  Vol  57,  No.  14, 

p  2797-2801,  December  1985.  2  fig,  4  tab,  8  ref. 

EPA  Contract  No.  68-03-3100  and  68-03-3226. 


Descriptors:  'Atrazine,  'Lindane,  'Pentachloro- 
phenol,  'Diazinon,  'Chemical  analysis,  Gas  chro- 
matography, Mass  spectrometry,  Water  pollution, 
Pesticides,  Soil  chemistry,  Soil  analysis,  Water 
analysis. 

Described  is  an  isotope  dilution  GC/MS  technique 
for  the  analysis  of  low-parts-per-billion  concentra- 
tions of  atrazine,  lindane,  pentachlorophenol,  and 
diazinon  in  water  and  soil.  Known  amounts  of 
stable-labeled  isotopes  such  as  atrazine-d  sub  5, 
lindane-d  sub  6,  and  diazinon-d  sub  10  are  spiked 
into  each  sample  prior  to  extraction.  Water  sam- 
ples are  extracted  with  methylene  chloride,  while 
soil  samples  are  extracted  with  acetone/hexane. 
Analysis  is  performed  by  high-resolution  GC/MS 
with  the  mass  spectrometer  operated  in  the  select- 
ed ion  monitoring  mode.  Accuracy  greater  than 
86%  and  precision  better  than  8%  were  demon- 
strated by  the  use  of  spike  samples.  This  technique 
has  been  used  successfully  in  the  analysis  of  over 
300  water  and  300  soil  samples.  Detection  limits  of 
0.1-1.0  ppb  were  achieved  for  the  test  compounds 
by  selected  ion  monitoring  GC/MS.  (Lantz-PTT) 
W86-04455 


CONCENTRATION  OF  TRACE  ELEMENTS  IN 
WATER  SAMPLES  BY  REDUCTIVE  PRECIPI- 
TATION, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Chemistry. 

R.  K.  Skogerboe,  W.  A.  Hanagan,  and  H.  E. 

Taylor. 

Analytical  Chemistry  ANCHAM,  Vol.  57,  No.  14, 

p  2815-2815,  December  1985.  1  fig,  4  tab,  25  ref. 

Descriptors:  'Trace  elements,  'Water  sampling, 
'Reductive  precipitation.  Chemical  analysis,  Pre- 
concentration,  Borohydride,  Precipitation,  Cobalt, 
Nickel,  Copper,  Iron,  Manganese. 

The  use  of  borohydride  reduction  as  a  means  of 
preconcentrating  elements  by  precipitation  as  the 
element  or  as  a  boride  has  been  explored.  Elements 
that  can  be  precipitated  by  this  mechanism  include 
Co,  Cu,  Fe,  Mn,  and  Ni.  Only  four  of  these  exhibit- 
ed recoveries  less  than  90%.  Preconcentration  by 
reductive  precipitation  offers  several  potential  ad- 
vantages including  (1)  broad  applicability  to  23 
elements,  including  12  of  the  13  on  the  U.S.  Envi- 
ronmental Protection  Agency  priority  pollutant 
list;  (2)  exclusion  of  the  major  and  minor  elements, 
such  as  Ca,  Mg,  Na,  and  K,  and  the  analytical 
interferences  associated  with  them;  (3)  the  possibil- 
ity of  doing  direct  analyses  on  the  precipitate, 
followed  by  dissolution  for  solution  analyses;  (4) 
the  high  reduction  potential  of  borohydride  (E(o) 
=  1.24V)  means  that  competitive  metal  complexa- 
tion  should  not  be  significant  and  interfere  with 
preconcentration;  (5)  the  preparation  of  the  boro- 
hydride reagent  solution  should  result  in  the  re- 
moval of  contaminants  by  reductive  precipitation, 
so  the  reagent  is  self-cleaning;  and  (6)  high  precon- 
centration factors  should  be  easily  attainable. 
(Lantz-PTT) 
W86-04456 


DETERMINATION  OF  TRACE  ELEMENTS  IN 
RAINWATER  BY  TOTAL-REFLECTION  X- 
RAY  FLUORESCENCE, 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 

Geesthacht-Tesperhude    (Germany,    F.R.).    Inst. 

fuer  Physik. 

R.  -P.  Stossel,  and  A.  Prange. 

Analytical  Chemistry  ANCHAM,  Vol.  57,  No.  14, 

p  2880-2885,  December  1985.  4  fig,  3  tab,  17  ref. 

Descriptors:  'Rain,  'Atmospheric  deposition, 
•Water  pollution  sources,  'Trace  elements, 
'Chemical  analysis,  'Total-reflection  X-ray  fluo- 
rescence, Chemistry  of  precipitation.  Freeze 
drying,  Chromatography,  Island  of  Pellworm, 
West  Germany. 

Three  quasi-independent  analytical  procedures  for 
the  determination  of  trace  elements  in  rainwater 
are  presented,  which  are  based  on  total-reflection 
X-ray  fluorescence  (TXRF),  a  special  variant  of 
energy-dispersive  X-ray  fluorescence.  The  sample 
preparation  techniques  compared  are  (1)  direct 
analysis,  (2)  preenrichment  of  the  trace  elements  in 


rainwater  by  freeze-drying  and  redissolution  in 
dilute  nitric  acid,  and  (3)  a  matrix  removal  and 
preconcentration  procedure  by  metal  chelation, 
chromatographic  adsorption  of  the  metal  complex- 
es, and  subsequent  elution  of  the  metal  chelates 
prior  to  TXRF  measurement.  The  elements  deter- 
mined are  S,  K,  Ca,  Ti,  V,  Cr,  Mn,  Fe,  Co,  Ni,  Cu, 
Zn,  As,  Pb,  Se,  Rb,  Sr,  Mo,  Cd,  and  Ba.  For  a 
measuring  time  of  1000  sec,  detection  limits  down 
to  5-20  nanograms/L  were  achieved  for  the  heavy- 
metal  traces.  The  limits  are  slightly  higher  for  iron, 
nickel,  copper,  zinc,  and  lead  because  of  fluctua- 
tions in  the  blank  values.  The  procedures  were 
tested  on  rainwater  samples  from  the  Island  of 
Pellworm  (German  bight)  containing  comparative- 
ly low  trace-metal  contents.  Systematic  investiga- 
tions for  the  characterization  of  the  analytical  pro- 
cedures with  regard  to  blanks,  detection  limits, 
precision,  and  accuracy  are  described  and  dis- 
cussed. The  accuracy  was  checked  by  independent 
analyses  of  duplicate  samples  using  differential 
pulse  anodic  stripping  voltammetry.  (Lantz-PTT) 
W86-04457 


DETERMINATION  OF  SELENIUM  SPECIA- 
TION  IN  BIOGENIC  PARTICLES  AND  SEDI- 
MENTS, 

Old    Dominion    Univ.,    Norfolk,    VA.    Dept.    of 

Oceanography. 

G.  A.  Cutter. 

Analytical  Chemistry  ANCHAM,  Vol.  57,  No.  14, 

p  2951-2955,  December  1985.  1  fig,  3  tab,  22  ref. 

EPRI  Grant  RP  2020-1. 

Descriptors:  'Selenium,  'Path  of  pollutants,  'Spe- 
ciation,  'Sediments,  'Biogenic  particles,  Natural 
waters,  Plankton,  Quantitative  analysis,  Chemical 
analysis,  Nitric  acid,  Perchloric  acid,  Sodium  hy- 
droxide. 

Selenium  can  exist  in  a  variety  of  chemical  forms 
in  the  suspended  particles  and  bottom  sediments  of 
natural  waters.  Described  here  is  a  method  that 
can  quantitatively  reveal  the  chemical  speciation  of 
selenium  in  particulate  materials  such  as  plankton, 
planktonic  detritus,  and  sediments.  This  procedure 
uses  a  multistep  nitric/perchloric  acids  digestion  to 
solubilize  total  selenium  and  a  weak  sodium  hy- 
droxide treatment  to  release  selenite  and  selenate. 
The  solubilized  selenium  species  are  determined  by 
a  selective  hydride  generation/atomic  absorption 
technique.  Accuracy  was  verified  by  using  a  com- 
bination of  standard  reference  materials,  radio- 
tracers, and  existing  sediment  leach  methods.  For 
field  and  reference  samples  the  average  precision 
(relative  standard  deviation)  for  total  selenium  de- 
terminations is  8.8%  (n  =  8  samples)  and  19.3% 
for  selenite  +  selenate  determinations  (n  =  6 
samples).  The  detection  limit  for  total  particulate 
selenium  is  10  nanograms/g  using  a  sample  size  of 
0.2  g.  The  method  has  been  used  on  a  variety  of 
plankton,  planktonic  detritus,  and  sediment  sam- 
ples. (Lantz-PTT) 
W86-04458 


SPECIATION  OF  LEAD  AND  METHYLLEAD 
IONS  IN  WATER  BY  CHROMATOGRAPHY/ 
ATOMIC  ABSORPTION  SPECTROMETRY 
AFTER  ETHYLATION  WITH  SODIUM  TE- 
TRAETHYLBORATE, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 
try. 

S.  Rapsomanikis,  O.  F.  X.  Donard,  and  J.  H. 
Weber. 

Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  1, 
p  35-38,  January  1986.  3  fig,  1  tab,  24  ref.  NSF 
Grant  CEE  81-16960. 

Descriptors:  'Lead,  'Water  analysis,  'Speciation, 
•Chromatography,  'Atomic  absorption  spectros- 
copy, Methyllead,  Chemical  analysis,  Sodium  te- 
traethylborate,  Algorithms,  Mathematical  analysis. 

A  novel  method  for  speciation  and  determination 
of  Me3Pb(  +  )  and  Me2Pb(2+)  in  water,  is  de- 
scribed. The  procedure  includes  in  situ  ethylation 
by  sodium  tetraethylborate  (NaBEt4)  in  water, 
purging  and  trapping  of  alkyllead  molecules,  and 
thermal  desorption  in  an  electrically  heated  quartz 
atomic  absorption  (AAS)  furnace.  The  absolute 
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etection  limits  of  Pb  for  50  cu  cm  are  approxi- 
lately  8.7  pg  for  Me3Pb(+)  (0.18  pg/cu  cm)  and 
^proximately  10.5  pg  for  Me2Pb(2+)  (0.21  pg/cu 
in).  Major  advantages  for  the  technique  are  avoid- 
ice  of  solvent  extraction  and  sample  transfers 
ecause  ethylation  to  Me3EtPb  and  Me2Et2Pb 
ikes  place  in  a  closed  system.  Reaction  conditions 
id  apparatus  operating  parameters  were  opti- 
rized  by  a  Simplex  algorithm.  (Lantz-PTT) 
/86-04459 


lETERMINATION  OF  THE  CARBAMATE 
tERBICIDE  PROPHAM  BY  SYNCHRONOUS 
(ERTVATTVE  SPECTROFLUOROMETRY 

OLLOWING    FLUORESCAMINE    FLUORO- 
IEN1C  LABELING, 
lalaga  Univ.  (Spain).  Dept.  of  Analytical  Chemis- 

7- 

'.  G.  Sanchez,  and  C.  C.  Blanco. 

jialytical  Chemistry  ANCHAM,  Vol.  58,  No.  1, 

73-76,  January  1986.  1  fig,  3  tab,  14  ref. 

►escriptors:  'Herbicides,  *Propham,  'Isopropyl 
henylcarbonate,  'Fluorescence,  'Spectrofluoro- 
letry,  Fluorogenic  labeling,  Chemical  analysis, 
/ater  analysis,  Well  water,  Mathematical  analysis, 
esticides. 

Tiree  methods  for  the  determination  of  propham 
y  fluorogenic  labeling  with  fluorescamine  and 
,  nchronous  derivative  spectrofluorometry  are  de- 
:ribed  and  discussed.  The  herbicide  is  hydrolyzed 
i  1  M  NaOH  at  100  C  for  40  min,  and  the 
berated  aniline  reacts  instantaneously  with 
uorescamine  in  an  aqueous  buffer  solution  (pH 
.0).  Reaction  rates,  fluorescence  phenomena,  and 
ynchronous  derivative  parameters  are  investigat- 
d.  To  enhance  sensitivity,  the  analysis  of  the 
uorescamine  derivative  is  used  following  extrac- 
on  in  ethyl  acetate.  Linear  analytical  curves  are 
btained  between  24  and  2000  nanograms/mL. 
"he  minimum  detectable  quantity  is  estimated  to 
e  7.2  nanograms/mL.  Well  water  samples  con- 
lining  low  concentrations  of  carbamate  are  also 
nalyzed.  The  method  is  simple,  rapid,  and  repro- 
ucible.  Combination  of  the  fluorogenic  labeling 
idth  the  sensitivity  of  the  synchronous  derivative 
;chnique,  enhanced  by  the  organic  solvent  extrac- 
lon,  gives  analytical  results  comparable  to  those 
•btained  by  thin-layer  chromatography.  It  is  a 
onvenient  and  simple  means  of  analysis  of  pesti- 
ide  residues  when  sophisticated  and  expensive 
istrumentation  is  not  available.  (Lantz-PTT) 
V86-04460 


ATTRACTION  OF  ARSENIC  (HD  AND  AR- 
IENIC  (V)  FROM  NATURAL  WATERS  FOR 
4EUTRON  ACTTVATION  ANALYSIS, 

daho  Univ.,  Moscow.  Dept.  of  Chemistry. 
Jor  primary  bibliographic  entry  see  Field  2K. 
V86-04461 


IEVERSED-PHASE  HIGH-PERFORMANCE 
JQUID  CHROMATOGRAPHIC  DETERMINA- 
nON  OF  NITROORGANICS  IN  MUNITIONS 
VASTEWATER, 

>)ld   Regions   Research   and   Engineering   Lab., 

lanover,  NH. 

r.  F.  Jenkins,  D.  C.  Leggett,  C.  L.  Grant,  and  C. 

'.  Bauer. 

Vnalytical  Chemistry  ANCHAM,  Vol.  58,  No.  1, 

)  170-175,  January  1986.  4  fig,  4  tab,  32  ref. 

Descriptors:  'Munitions  wastewater,  'Chromatog- 
aphy,  'Nitroorganic  compounds,  TNT,  RDX, 
rTMX,  2,4-DNT,  Industrial  wastewater,  Methanol, 
\cetonitrile,  High  performance  liquid  chromatog- 
aphy.  Chemical  analysis,  Statistical  analysis. 

Concentrations  of  HMX,  RDX,  TNT,  and  2,4- 
DNT  are  determined  in  munitions  wastewater. 
\queous  samples  are  diluted  with  an  equal  volume 
rf  76/24  (v/v)  methanol-acetonitrile,  filtered 
through  a  0.4  micrometer  polycarbonate  mem- 
orane,  and  analyzed  by  reversed-phase  HPLC 
using  an  LC-8  column  with  50/38/12  (v/v/v) 
water-methanol-acetonitrile.  The  method  provided 
linear  calibration  curves  to  at  least  several  hundred 
aicrograms/1.  Detection  limits  were  conservative- 
ly estimated  to  be  26,  22,  14,  and  10  microgram/1 


for  HMX,  RDX,  TNT,  and  2,4-DNT,  respectively, 
with  corresponding  standard  deviations  of  +  3.4, 
3.3,  4.4,  and  4.6  micrograms/1  up  to  concentrations 
of  250  micrograms/1.  At  higher  concentrations,  the 
percent  relative  standard  deviation  values  were 
approximately  +  2%  for  HMX  and  RDX  and  + 
4%  for  TNT  and  DNT.  A  ruggedness  test  involv- 
ing the  major  manipulative  steps  in  the  procedure, 
was  tested  with  munition  wastewater  from  several 
Army  ammunition  plants  and  found  to  perform 
adequately  for  load  and  pack  wastewaters, 
wastewater  from  HMX/RDX  manufacture,  and 
contaminated  groundwater.  (Lantz-PTT) 
W86-04462 


INTERLABORATORY  EVALUATION  OF 
HIGH-PERFORMANCE  LIQUID  CHROMATO- 
GRAPHIC DETERMINATION  OF  NITROOR- 
GANICS IN  MUNITION  PLANT 
WASTEWATER, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 
try. 

C.  F.  Bauer,  C.  L.  Grant,  and  T.  F.  Jenkins. 
Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  1, 
p  176-182,  January  1986.  6  fig,  6  tab,  11  ref. 

Descriptors:  'Nitroorganic  compounds,  'Muni- 
tions wastewater,  'Chromatography,  DNT,  TNT, 
RDX,  HMX,  Industrial  wastewater,  High  per- 
formance liquid  chromatography,  Chemical  analy- 
sis, Statistical  analysis. 

A  reversed-phase  HPLC  method  for  the  determi- 
nation of  nitroorganic  compounds  (DNT,  TNT, 
RDX,  HMX)  in  munitions  wastewaters  was  evalu- 
ated in  a  collaborative  study.  Nine  laboratories 
analyzed  four  aqueous  matrices,  including  ground- 
water and  treated  wastewater,  which  were  spiked 
with  the  analytes  at  levels  from  30  to  600  micro- 
grams/1. Recoveries  of  analytes  were  similar  re- 
gardless of  matrix:  DNT  and  RDX  being  recov- 
ered quantitatively,  and  TNT  and  HMX  showing 
losses  of  about  5%.  Intralaboratory  precisions, 
based  on  the  average  of  duplicate  determinations, 
were  less  than  15  micrograms/1,  which  corre- 
sponds to  9%  relative  standard  deviation  at  the 
average  concentration  examined.  Interlaboratory 
precisions  were  at  most  50%  larger  than  intrala- 
boratory values.  Valid  statistical  analysis  required 
rejection  of  about  10%  of  the  data  set  as  outliers. 
(Lantz-PTT) 
W86-04463 


EFFECTS  OF  FLOW  RATE  AND  PRETREAT- 
MENT  ON  THE  EXTRACTION  OF  TRACE 
METALS  FROM  ESTUARINE  AND  COASTAL 
SEAWATER  BY  CHELEX-100, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

A.  J.  Paulson. 

Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  1, 
p  183-187,  January  1986.  1  fig,  2  tab,  21  ref. 

Descriptors:  'Trace  metals,  'Flow  rates,  'Coastal 
estuaries,  'Estuaries,  *Chelex-100,  Saline  water, 
Temperature  effects,  Ultraviolet  oxidation,  Iron. 

During  the  extraction  of  previously  acidified  estua- 
rine  samples,  altered  organic  material  still  retains 
some  capacity  to  inhibit  the  extraction  of  trace 
metals  by  Chelex-100.  Previous  studies  have  indi- 
cated that  heating  or  UV  oxidation  of  samples 
reduces  the  capacity  of  this  organic  matter  to 
inhibit  the  extraction  of  trace  metals  by  Chelex- 
100.  The  results  of  this  study  using  recently  col- 
lected samples  indicate  that  decreasing  the  flow 
rate  to  0.2  microliters/min  is  another  effective 
means  of  increasing  the  retention  of  trace  metals 
by  Chelex-100.  Additional  benefits  of  the  slow- 
flow  column  extraction  method  include  improve- 
ments in  precision  and  the  elimination  of  pretreat- 
ment  procedures  that  could  cause  contamination  or 
reduce  the  extractability  of  Fe.  Aged  acidified 
samples  require  heating  of  the  sample  prior  to 
extraction.  Controlled  contamination  can  be  mini- 
mized for  most  metals  by  preextraction  of  the 
buffer  solution.  (Lantz-PTT) 
W86-04464 


ATMOSPHERIC  ENVIRONMENT  SERVICE 
LONG  RANGE  TRANSPORT  OF  AIR  POLLUT- 
ANT ACnvnTES  IN  THE  TERRITORIES, 

Atmospheric    Environment    Service,    Edmonton 

(Alberta). 

R.  B.  Thomson. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  2,  p  109-115,   1986.  2  fig,  5  tab,   15  ref. 

Descriptors:  'Distribution  patterns,  'Acid  rain, 
'Air  pollution,  'Networks,  Sulfur,  Spatial  distribu- 
tion, Temporal  distribution,  Sample  preparation, 
Sampling,  Canadian,  Network  for  Sampling  Pre- 
cipitation, Northwest  Territories  Precipitation 
Chemistry  Network,  Data  collections. 

Measurements  of  chemical  constituents  in  precipi- 
tation in  the  Northwest  Territories  and  Yukon 
have  been  made  on  a  regular  basis  since  1974  as 
part  of  Environment  Canada's  Background  Air 
Pollution  Monitoring  Network  which  expanded  in 
1976  to  become  the  Canadian  Network  for  Sam- 
pling Precipitation  (CANSAP).  In  1984,  the 
Northwest  Territories  Precipitation  Chemistry 
Network  (NWTPCN)  was  established  jointly  by 
the  Pollution  Control  Division,  Department  of  Re- 
newable Resources,  Government  of  the  Northwest 
Territories  (GNWT)  and  Atmospheric  Environ- 
ment Service  (A.E.S.),  Environment  Canada.  This 
report  discusses  the  precipitation  chemistry  data 
collected  from  CANSAP  sites  in  the  Territories  as 
well  as  the  results  of  two  modelling  studies.  Details 
of  the  new  Canadian  Air  and  Precipitation  Moni- 
toring Network  (CAPMoN)  and  NWTPCN  are 
presented.  The  values  of  sulfur  deposition  obtained 
from  the  CANSAP  network  and  those  calculated 
from  model  output  indicate  levels  are  near  back- 
ground. However,  good  quality  precipitation 
chemistry  samples  were  difficult  to  collect,  and  at 
this  time  modeling  results  are  limited.  Sampling  of 
precipitation  chemistry  must  continue  in  concert 
with  other  methods  to  provide  a  comprehensive 
data  bank  for  further  studies.  Field  programs  and 
sampling  networks  must  be  established  to  enhance 
both  the  temporal  and  spatial  information  related 
to  long  range  transport  of  air  pollution.  Once  such 
a  database  is  available,  atmospheric  models  can  be 
tested,  validated  and  then  used  to  describe  future 
scenarios  to  insure  adequate  environmental  guide- 
lines are  in  place  to  protect  sensitive  areas  while 
development  proceeds.  (Lantz-PTT) 
W86-04483 


AIRBORNE  MERCURY   IN  PRECIPITATION 
FN  THE  LAKE  SUPERIOR  REGION, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04525 


RELATIONSHIPS  BETWEEN  CHLORTNATED 
HYDROCARBON  CONCENTRATIONS  AND 
REARING  MORTALITY  OF  CHINOOK 
SALMON  (ONCORHYNCHUS  TSHAWYTS- 
CHA)  EGGS  FROM  LAKE  MICHIGAN, 
Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04528 


OPTIMIZATION  OF  THE  ICP  WORKING 
CONDITIONS  FOR  THE  ANALYSIS  OF 
WASTE  WATERS  AND  INDUSTRIAL  SOLU- 
TIONS, 

Institute  'Niproruda',  Sofia  (Bulgaria). 

A.  Delijska,  and  Z.  Zadgorska. 

Fresenius    Zeitschrift    fur    Analytische    Chemie 

ZACFAU,  Vol.  322,  p  413-418,  1985.  8  fig,  4  tab, 

21  ref. 

Descriptors:  'Inductively  coupled  plasma  atomic 
emission  spectroscopy,  'Spectroscopy,  'Metals, 
•Sulfuric  acid,  'Salt,  AJuminum,  Calcium,  Cadmi- 
um, Copper,  Iron,  Magnesium,  Manganese,  Nickel, 
Lead,  Zinc,  Chemical  analysis. 

In  order  to  optimize  the  working  parameters  of 
inductively  coupled  plasma  (ICP)  analysis  of  waste 
waters  and  industrial  solutions  the  spectral  influ- 
ences, optimization  of  aerosol  gas  flow,  and  nebuli- 
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zation  and  transport  effects  were  examined.  Special 
attention  was  paid  to  the  influence  of  high  contents 
of  salt  and  H2S04  in  some  samples.  The  use  of  a 
peristaltic  pump,  dilution  or  internal  standardiza- 
tion permit  reliable  analytical  results  to  be  ob- 
tained. A  direct  ICP  method  for  determination  of 
AI,  Ca,  Cd,  Cu,  Fe,  Mg,  Mn,  Ni,  Pb,  and  Zn  was 
developed.  The  reliability  of  the  method  was 
proved  by  comparative  analysis  of  routine  samples 
by  atomic  absorption  spectrometry.  The  relative 
standard  deviation  of  the  proposed  method  is  in 
the  range  of  s  sub  r  =  0.5-5%,  depending  on  the 
analyzed  element  and  its  concentration.  (Roches- 
ter-PTT) 
W86-04548 


SURVEY  OF  LEGIONELLA  PNEUMOPHILA 
IN  WATER  IN  12  CANADIAN  CITIES, 

Health   and   Welfare  Canada,   Ottawa  (Ontario). 
Health  Protection  Branch. 
R.  S.  Tobin,  P.  Ewan,  K.  Walsh,  and  B.  Dutka. 
Water  Research  WATRAG,  Vol.  20,  No.  4,  p  495- 
501,  April  1986.  3  tab,  47  ref. 

Descriptors:  'Legionella  pneumophila,  'Canada, 
'Surveys,  'Potable  water,  Drinking  water,  Munic- 
ipal water,  Cooling  water,  Legionnaire's  Disease, 
Temperature  effects,  Chlorine,  Microbiological 
studies. 

A  survey  of  12  cities  across  Canada  was  conducted 
in  order  to  determine  the  prevalence  of  Legionella 
species  in  potable  water  and  cooling  tower  within 
buildings.  Legionellae  were  detected  in  11.9%  of 
the  samples  overall:  6.7%  from  potable  water 
sources  and  28.9%  from  cooling  tower  water.  The 
maximum  concentration  of  the  organism  was 
45,000/1  in  one  shower-water  sample  by  culture 
methods.  A  significant  difference  in  the  isolation 
rate  of  Legionella  pneumophila  among  cities  was 
observed.  The  organism  was  isolated  from  waters 
at  a  temperature  of  15-41  C  and  was  most  frequent- 
ly isolated  in  the  20.29  C  range.  The  concentration 
of  free  and  total  available  chlorine  in  the  water 
was  not  associated  with  legionellae  recovery 
except  that  the  organisms  were  never  recovered 
when  the  free  available  chlorine  residual  exceeded 
7.5  mg/1.  Although  L.  pneumophila  were  low  con- 
centrations or  absent  in  most  samples,  the  isolated 
organisms  were  usually  serogroups  1  or  6,  the  same 
serogroups  that  are  most  often  implicated  in  le- 
gionellosis  cases  in  Canada.  (Author's  abstract) 
W86-04581 


DEVICE  FOR  THE  CONTINUOUS  MEASURE- 
MENT OF  ALGAL  PHOTOSYNTHETIC  RE- 
SPONSE TO  LIGHT, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04583 


STATISTICS  OF  ENUMERATING  TOTAL 
COLD70RMS  IN  WATER  SAMPLES  BY  MEM- 
BRANE FILTER  PROCEDURES, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

C.  N.  Haas,  and  B.  Heller. 

Water  Research  WATRAG,  Vol.  20,  No.  4,  p  525- 

530,  April  1986.  5  tab,  19  ref. 

Descriptors:  'Statistical  analysis,  'Coliforms,  'Po- 
table water,  'Membrane  filters,  Poisson  ratio,  Fish- 
er's index,  Binomial  distribution,  Water  analysis. 

A  commonly  use  assumption  is  that  the  microbial 
counts  of  a  given  water  sample  are  randomly  dis- 
tributed according  to  Poisson  statistics  and,  in  par- 
ticular, that  replicate  analyses  of  the  same  sample 
are  so  distributed.  Using  Fisher's  index  of  disper- 
sion, as  well  as  a  newly  developed  test,  analysis  of 
prior  data  on  membrane  filter  total  coliform  orga- 
nisms in  a  variety  of  water  samples  indicated  that, 
in  many  cases,  the  assumption  of  Poisson  statistics 
was  incorrect,  but  that  the  data  were  consistent 
with  a  negative  binomial  distribution.  This  finding 
has  significance  in  the  interpretation  of  total  coli- 
form counts  for  regulatory  as  well  as  research 
purposes,  and  further  research  to  delineate  the 
responsible  mechanisms  is  required.  (Lantz-PTT) 


W86-04585 


DETERMINATION  OF  NICKEL  AND  COBALT 
IN  NATURAL  WATERS  AND  BIOLOGICAL 
MATERIAL  BY  REDUCTIVE  CHRONOPO- 
TENTIOMETRIC  STRIPPING  ANALYSIS  IN  A 
FLOW  SYSTEM  WITHOUT  SAMPLE  DEOXY- 
GENATION, 

Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try. 

H.  Eskilsson,  C.  Haraldsson,  and  D.  Jagner. 
Analytica  Chimica  Acta  ACACAM,  Vol.  175,  p 
78-88,  September  1985.  5  fig,  3  tab,  10  ref. 

Descriptors:  'Cobalt,  'Nickel,  'Trace  metals, 
•Pollutant  identification,  'Potentiometers,  Water 
analysis,  Seawater,  Natural  waters,  Heavy  metals, 
Electrochemistry,  Drinking  water,  Estuaries,  Sea- 
water. 

The  determination  of  trace  concentrations  of  Ni 
and  Co  by  electroanalytical  stripping  is  described. 
Solutions  containing  Ni  and  Co  are  sucked  into  the 
thin-layer  cell  by  a  microprocessor-controlled 
pump.  Co  and  Ni  are  potentiostatically  adsorbed 
onto  a  mercury  film  plated  onto  the  carbon  elec- 
trode. The  metals  are  reduced  from  their  dimeth- 
ylglyoxime  complexes  by  a  medium  of  calcium 
chloride,  the  microprocessor  records  the  potential 
vs.  time  behavior  of  the  working  electrode.  The 
mercury  film  is  removed  by  mild  oxidation  in  an 
iodine/iodide  solution  and  the  glassy  carbon  sur- 
face is  cleaned  with  ethanol  and  sodium  hydroxide 
prior  to  the  next  analysis.  The  Co  and  Ni  concen- 
trations are  evaluated  by  means  of  a  standard  addi- 
tion procedure.  The  method  was  applied  to  drink- 
ing, estuarine  and  sea  water  samples.  The  detection 
limits  on  the  one  sigma  level  after  one  min  of 
potentiostatic  adsorption  were  9  and  11  nano- 
grams/liter  for  Ni  and  Co,  respectively.  Ni  and  Co 
were  determined  in  reference  samples  of  bovine 
liver  and  seawater  sediments  after  acid  digestion. 
In  order  to  obtain  correct  Co  values,  it  is  necessary 
to  reduce  Co(III)  species  formed  during  acid  diges- 
tion with  sodium  tetrahydroborate.  (Geiger-PTT) 
W86-04591 


CHARACTERIZATION  OF  SUBSURFACE 
BACTERIA  ASSOCIATED  WITH  TWO  SHAL- 
LOW AQUIFERS  IN  OKLAHOMA, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
Ciil  Science 

D.  L.  Balkwill,  and  W.  G.  Ghiorse. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  50,  No.  3,  p  580-588,  September 
1985.  6  fig,  5  tab,  17  ref.  EPA  Cooperative  Agree- 
ment No.  CR8 11 148. 

Descriptors:  'Shallow  aquifers,  'Subsurface  bacte- 
ria, 'Oklahoma,  Microscopic  analysis,  Light  mi- 
croscopy, Electron  microscopy,  Growth  media, 
Aerobic  bacteria,  Anaerobic  bacteria. 

The  bacterial  microflora  of  two  shallow  aquifers 
(saturated  subsurface  zones)  in  Oklahoma  was 
characterized  by  direct  observation  with  light  and 
electron  microscopy,  by  plating,  and  by  examina- 
tion of  colony  morphology  and  distribution.  Isolat- 
ed bacterial  strains  were  also  examined.  Total  cell 
counts  varied  only  slightly  from  sample  to  sample, 
whereas  colony  counts  varied  widely.  Colony 
counts  on  nutritionally  rich  media  were  lower  than 
on  low-nutrient  media,  especially  in  samples  from 
the  saturated  zone.  The  variety  of  colony  types 
growing  on  nutritionally  rich  media  decreased 
with  increasing  depth  and  saturation.  Colony 
counts  of  anaerobic  bacteria  also  decreased  with 
depth  but  were  at  least  100-fold  lower  than  aerobic 
counts  on  most  media.  Cell  morphologies  of  bacte- 
ria grown  aerobically  on  plates  included  short 
rods,  cocci,  and  actinomycete-like  forms.  Direct 
light  microscopic  observation  of  sediments  re- 
vealed short,  rod-shaped,  and  coccoid  bacterial 
cells;  endospores,  actinomycete  spores,  and  eucar- 
yotic  forms  were  note  observed  by  light  microsco- 
py. Electron  microscopic  observation  of  bacteria 
released  from  the  samples  revealed  that  85  to  90% 
of  them  were  coccoid,  gram-positive,  Arthro- 
bacter-like  organisms,  some  of  which  were  divid- 
ing or  contained  completed  division  septa;  other 


types  of  gram-positive  and  gram-negative  bacteria 
were  present  in  lower  numbers.  Isolated  bacterial 
strains  were  able  to  grow  on  both  nutritionally  rich 
and  low-nutrient  media.  Results  suggest  that  these 
two  shallow  aquifers  are  dominated  by  aerobic, 
nutritionally  versatile  bacteria  that  can  subsist  on 
low  concentrations  of  organic  compounds  without 
forming  specialized  resting  cells.  (Lantz-PTT) 
W86-04664 


COMPARISON  OF  GAUZE  SWABS  AND 
MEMBRANE  FILTERS  FOR  ISOLATION  OF 
CAMPYLOBACTER  SPP.  FROM  SURFACE 
WATER, 

Nutrition  Inst.,  Cairo  (Egypt). 

M.  R.  el-  Sherbeeny,  C.  Bopp,  J.  G.  Wells,  and  G. 

K.  Morris. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  50,  No.  3,  p  611-614,  September 

1985.  4  tab,  18  ref. 

Descriptors:  'Gauze  swabs,  'Membrane  filters, 
•Campylobacter  jejuni,  'Surface  water,  Filtration, 
Seawater,  Estuaries,  Freshwater,  Atlanta,  Georgia, 
Streams. 

The  epidemiology  of  Campylobacter  jejuni  indi- 
cates that  waterborne  transmission  is  important; 
the  organism  has  been  isolated  from  seawater, 
fresh  water,  and  estuarine  sites.  Membrane  filtra- 
tion, with  and  without  use  of  an  enrichment  broth, 
has  been  the  most  common  method  for  isolating  C. 
jejuni  from  water.  Evaluated  were  two  methods 
for  isolating  C.  jejuni  from  water:  membrane  filtra- 
tion and  gauze  filtration.  The  membrane  filters 
evaluated  included  0.22-  and  0.45  micrometer-pore 
Millipore  filters,  0.2-  and  0.4  micrometer-pore  Nu- 
clepore  filters,  and  a  0.45-micrometer  pore  Zetapor 
filter.  The  gauze  filters  included  both  Moore  and 
Spira  swabs.  Of  the  membrane  filters  evaluated, 
the  0.45-micrometer-pore  Millipore  and  Zetapor 
filters  were  the  most  sensitive  for  recovery  of  C. 
jejuni  from  seeded  waters.  The  0.45-micrometer- 
pore  Millipore  filter  placed  in  Oosterom  broth  was 
better  for  recovery  of  C.  jejuni  from  seeded  sta- 
tionary surface  waters  than  either  the  Spira  or 
Moore  swab.  However,  use  of  the  Spira  swab  has 
the  advantage  of  inexpensive  equipment  (gauze  and 
plastic  jars),  but  membrane  filtration  is  probably  a 
more  sensitive  technique,  especially  when  only 
small  volumes  of  water  are  available.  Moreover, 
membrane  filtration  does  not  require  the  use  of  an 
enrichment  broth  since  the  filter  can  be  placed 
directly  on  a  selective  agar  plate.  Membrane  filtra- 
tion may  be  more  adaptable  to  quantitative  studies 
of  Campylobacter  spp.  in  water  that  were  not  done 
in  these  studies.  The  Moore  swab  was  not  evaluat- 
ed in  streams;  however,  its  use  does  present  logisti- 
cal problems  in  stream  sampling  that  make  in  unde- 
sirable. One  must  make  a  return  trip  to  pick  it  up, 
and  it  is  subject  to  vandalism.  C.  jejuni  is  a 
common  contaminant  of  Atlanta  area  creeks:  this 
study  resulted  in  isolations  from  5  of  12  (41%) 
streams  sampled.  From  four  of  the  five  streams,  C. 
jejuni  was  isolated  on  two  occasions  (1  to  3  weeks 
apart).  (Lantz-PTT) 
W86  (U666 


BACTERIAL  BIOMASS,  METABOLIC  STATE, 
AND  ACTIVITY  E\  STREAM  SEDIMENTS:  RE- 
LATION TO  ENVIRONMENTAL  VARIABLES 
AND  MULTIPLE  ASSAY  COMPARISONS, 

Academy  of  Natural  Sciences  of  Philadelphia, 
Avondale,  PA.  Stroud  Water  Research  Center. 
T.  L.  Bott,  and  L.  A.  Kaplan. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  50,  No.  2,  p  508-522,  August  1985. 
2  fig,  13  tab,  69  ref.  NSF  Grant  No.  DEB-7921963. 

Descriptors:  'Biomass,  'Bacteria,  'Metabolism, 
'Stream  sediments,  Biochemical  tests,  Streams, 
Adenosine  triphosphate,  Epifluorescent  microsco- 
py, Respiration,  Biosynthesis,  Dissolved  organic 
matter. 

Bacterial  biomass,  metabolic  condition,  and  activi- 
ty were  measured  over  a  16-month  period  in  the 
surface  sediments  of  the  following  four  field  sites 
with  differing  dissolved  organic  matter  regimes:  a 
woodlot  spring  seep,   a  meadow  spring  seep,  a 
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second-order  stream,  and  a  third-order  stream. 
Total  bacterial  biomass  was  measured  by  lipid 
phosphate  and  epifluorescence  microscopic  counts 
(EMC),  and  viable  biomass  was  measured  by  14-C 
most  probable  number,  EMC  with  2-(p-iodo- 
phenyl)-3-(p-nitrophenyl)  -5-phenyl  tetrazolium 
chloride  reduction,  and  ATP.  Bacterial  metabolic 
condition  was  determined  from  the  percentage  of 
respiring  cells,  poly-beta-hydroxybutyrate  concen- 
trations, and  adenylate  energy  charge.  Activity 
measures  included  14-C-lipid  respiration,  from 
which  biosynthesis  was  calculated.  Total  bacterial 
biomass  (from  EMC)  ranged  from  0.012  to  0.354 
micrograms  of  C/mg  of  dry  sediment,  and  was 
usually  lowest  in  the  third-order  stream.  The  per- 
centage of  cells  respiring  was  less  than  25%  at  all 
sites,  indicating  that  most  bacteria  were  dormant 
or  dead.  Adenylate  energy  charge  was  measured 
only  in  the  third-order  stream  and  was  uniformly 
low.  Poly-beta-hydroxybutyrate  concentrations 
were  greater  in  the  woodlot  spring  seep  than  in  the 
second-  and  third-order  streams.  Uptake  of  algal 
lysate  dissolved  organic  carbon  ranged  from  unde- 
tectable levels  to  166  mg  of  C/sq  m/hr.  Little 
community  respiration  could  be  attributed  to  algal 
lysate  metabolism.  Phospholipid  synthesis  ranged 
from  0.006  to  0.354  pmol/mg  of  dry  sediment/hr. 
Phospholipid  synthesis  rates  were  used  to  estimate 
bacterial  turnover  at  the  study  sites.  An  estimated 
375  bacterial  generations/yr,  were  produced  in  the 
woodlot  spring  seep,  and  67/yr  were  produced  in 
the  third-order  stream.  (Lantz-PTT) 
W86-04677 


APPLICATIONS  OF  FLUORESCENT  DYE 
TRACERS  IN  THE  PLANNING  AND  HYDRO- 
LOGICAL  APPRAISAL  OF  SANITARY  LAND- 
FILLS, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry   see   Field   5G. 
W86-04679 
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ISOTOPE  TECHNIQUES  IN  THE  HYDRO- 
GEOLOGICAL  ASSESSMENT  OF  POTENTIAL 
SITES  FOR  THE  DISPOSAL  OF  HIGH-LEVEL 
RADIOACTIVE  WASTES. 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

Technical  Reports  Series  No.  228,  1983.  151  p,  23 

fig,  11  tab,  118  ref,  1  append. 

Descriptors:  'Groundwater  movement,  "Geo- 
chemistry,  'Isotope  studies,  Radioactive  waste  dis- 
posal, Geohydrology,  Waste  disposal,  Fate  of  pol- 
lutants, Tracers,  Isotopic  tracers,  Aquifers,  Deute- 
rium, Tritium,  Oxygen  isotopes,  Radioisotopes, 
Carbon  radioisotopes,  Uranium  radioisotopes. 

Natural  nuclides,  stable  and  radioactive,  can  be 
used  to  study  the  movement  of  water  in  low- 
permeability  rocks  being  considered  as  radioactive 
waste  repositories.  The  short-lived  isotopes  (triti- 
um) are  useful  in  assessing  if  a  potential  site  has  had 
recent  contact  with  surface  waters.  The  longer- 
lived  nuclides  (CI 4)  and  stable  nuclides  (018  and 
deuterium)  can  give  information  on  the  slow  over- 
all movement  of  the  water  in  the  bedrock.  In 
addition,  these  nuclides  can  reveal  data  on  rock 
porosity  and  sorption  sites  and  on  exchange  of 
isotopes  with  the  rock.  The  flow  pattern  in  the 
bedrock  is  complex.  Therefore,  no  single  technique 
can  produce  a  detailed  understanding  of  all  the 
processes  which  have  led  to  the  composition  of  the 
water  sample  and  which  have  bearing  on  a  final 
repository.  Combined  use  of  isotope  techniques  has 
contributed  greatly  to  the  understanding  of 
groundwater  systems.  One  particularly  important 
aspect  of  water  movement  in  a  repository  site  is 
the  presence  of  a  fast  pathway  among  otherwise 
very  slow  pathways.  Two  aspects  which  should  be 
further  studied  are  (1)  diffusional  exchange  of  spe- 
cies between  slowly  moving  or  stagnant  water  in 
the  rock  and  faster  moving  water  in  the  flow  paths 
and  (2)  the  rate  of  exchange  in  the  real  environ- 
ment between  those  isotopes  which  are  exchanged 
with  the  rock-forming  minerals.  (Cassar  -  PTT) 
W86-03905 


DISPERSION  AND  SELF-PURIFICATION  OF 
POLLUTANTS  IN  SURFACE  WATER  SYS- 
TEMS. 

United  Nations  Educational,  Scientific  and  Cultur- 
al Organization,  Paris  (France).  International  Hy- 
drological  Programme. 

UNESCO:  Paris,  France,  1982.  Edited  by  P.  G. 
Whitehead  and  T.  Lack.  98  p,  23  fig,  11  tab,  118 
ref.    ' 

Descriptors:  *Fate  of  pollutants,  *Water  pollution 
effects,  *Rivers,  "Lakes,  "Self-purification,  Water 
pollution  sources,  Wastewater  pollution,  River 
flow,  Flow,  Oxygen  balance,  Oxygen  demand, 
Aeration,  Water  quality  control,  Reservoirs,  Oxi- 
dation, Sedimentation,  Eutrophication,  Surface 
water,  Pollutant  identification. 

Information  on  processes  which  control  the  distri- 
bution and  behavior  of  pollutants  in  water  is  pre- 
sented to  hydrologists  and  engineers.  Pollution 
definitions,  processes  controlling  pollution,  and 
pollutant  measurements  are  described  in  the  intro- 
ductory chapter.  Types  of  pollutants  and  their 
sources  (point  or  diffuse)  and  effects  are  listed.  The 
main  sources  are  community  wastewater,  industrial 
wastewater,  agricultural  activity,  the  atmosphere, 
highway  drainage,  and  landfill  leachates.  The 
physical,  chemical,  and  biological  aspects  of  proc- 
esses affecting  water  quality  in  rivers  and  in  lakes 
are  discussed.  Among  these  topics  are  physical  and 
hydraulic  behavior,  self-purification  and  the 
oxygen  balance,  prediction  of  water  quality,  and 
biotic  changes  by  pollutants.  (Cassar  -  PTT) 
W86-03906 


ACID  DEPOSITION:  EFFECTS  ON  TERRES- 
TRIAL ECOSYSTEMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
D.  S.  Shriner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  DE83-001967, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
CONF-821058-1,  (1983).  3  p.  Electric  Power  Re- 
search Institute  Project  RP  1908-2,  DOE  Contract 
W-7405-eng-26. 

Descriptors:  "Acid  rain,  "Air  pollution,  "Agricul- 
ture, Air  pollution  effects,  Forestry,  Ecosystems, 
Economic  aspects,  Nutrients,  Cycling  nutrients, 
Environmental  effects. 

Acidic  precipitation  is  frequently  cited  as  a  poten- 
tial threat  to  agricultural  and  forest  productivity. 
To  date,  however,  conclusive  evidence  of  agricul- 
tural losses  due  to  ambient  levals  of  acidic  precipi- 
tation has  been  lacking.  Potential  mechanisms  for 
an  effect,  however,  exist.  They  include  the  direct 
effect  on  aerial  portions  of  the  plant.  Visible  injury 
thresholds  for  vegetation  exposed  to  acid  precipita- 
tion lie  between  pH  2.0  and  3.6.  Visible  injury 
appears  to  be  related  to  total  loss  of  hydrogen  ions. 
Concern  for  forest  ecosystems  pertains  to  both 
direct  effects  of  acid  on  the  plants,  and  indirect 
effects  on  nutrient  cycling  and  availability.  (Halter- 
man  -  PTT) 
W86-03908 


RESULTS  OF  4-M3  LNG  SPILLS  ONTO 
WATER, 

Lawrence  Livermore  National  Lab.,  CA. 

D.  L.  Ermak,  H.  C.  Goldwire,  W.  J.  Hogan,  R.  P. 

Koopman,  and  T.  G.  McRae. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  DE82-016253, 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

UCRL-87640,  (1982).  29  p,  4  tab,  8  ref.  DOE 

Contract  W-7405-ENG-48. 

Descriptors:  "Environmental  effects,  "Ecological 
effects,  "Natural  gas,  Hazardous  materials,  Haz- 
ards, Accidents,  Ecosystems,  Aquatic  environ- 
ment, Vaporization. 

Lawrence  Livermore  National  Laboratory 
(LLNL)  is  conducting  safety  research  under  the 
sponsorship  of  the  U.S.  Department  of  Energy 
(DOE)  to  determine  the  possible  consequences  of 
liquified  natural  gas  (LNG)  spills.  The  LLNL  pro- 
gram includes  both  the  collection  of  data  from 


various  size  experiments  and  development  of  an 
ensemble  of  computer  models  to  make  predictions 
for  conditions  under  which  tests  cannot  be  per- 
formed. In  spills  of  40  cu  m  of  liquified  natural  gas 
onto  water  done  at  the  Naval  Weapons  Center 
(NWC),  China  Lake,  California  in  1980  and  1981, 
data  was  collected  on  gas  cloud  dispersion  and 
combustion  and  rapid  phase  transition  (RPT)  ex- 
plosions. Analysis  of  the  data  from  these  tests, 
including  comparisons  between  the  predictions  of 
various  models  and  the  data,  are  presented.  The 
results  suggest  that  large-scale  spills  may  be  more 
hazardous  than  would  have  been  predicted  based 
on  earlier  small-scale  tests.  (Author's  abstract) 
W86-03909 


INVESTIGATION  OF  THE  WATER  QUALITY 
AND  POLLUTION  IN  THE  ROVERS  OF  THE 
PROPOSED  WATER  TRANSFER  REGION, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

W.  Jinghua,  and  L.  Yongke. 

In:  Long-Distance  Water  Transfer:  A  Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  361-371,  4  fig,  4  ref. 

Descriptors:  "Water  transfer,  "Water  supply, 
"Water  supply  development,  "Water  quality, 
"China,  Diversion,  Environmental  effects,  Canals, 
Irrigation,  Water  storage,  Water  conveyance. 

As  part  of  the  overall  assessment  of  the  proposed 
south-north  water  transfer  in  eastern  China,  the 
water  quality  of  the  rivers  involved  was  investigat- 
ed. At  present,  the  water  quality  of  the  Chang 
Jiang  is  good.  Some  pollution,  such  as  phenol  and 
heavy  metals,  is  observed  downstream  from  some 
cities.  Similarly,  the  Huai  He  drainage  basin  is  only 
subject  to  pollution  in  the  vicinity  of  industrial 
cities  and  towns.  Although  the  Huang  He  River 
gets  high  pollution  loads  from  several  cities,  self- 
purification  rates  are  very  high.  The  Hai  He  basin 
is  polluted  by  industrial  cities,  resulting  in  high 
phenol,  chromium  and  mercury  concentration. 
The  most  fundamental  measure  to  solve  the  prob- 
lem of  protecting  the  source  of  the  water  transfer 
is  to  strengthen  the  control  over  the  pollution 
sources.  River  pollution  monitoring  should  be  im- 
proved, and  monitoring  points  should  be  estab- 
lished along  the  main  conveyance  routes.  (Halter- 
man  -  PTT) 
W86-03944 


RADIOACTIVE  AND  CHEMICAL  WASTE  MI- 
GRATION IN  THE  SNAKE  RIVER  PLAnM  AQ- 
UIFER, IDAHO  NATIONAL  ENGINEERING 
LABORATORY, 

Geological  Survey,  Reston,  VA. 

J.  B.  Robertson. 

IN:  Ground-water  Models,  Volume  I:  Concepts, 

Problems,  and  Methods  of  Analysis  with  examples 

of  their  Application,  The  UNESCO  Press:  Paris, 

France,  1982.  p  97-122,  13  fig,  12  ref. 

Descriptors:  "Path  of  pollutants,  "Fate  of  pollut- 
ants, "Radioactive  waste,  "Model  studies,  Solute 
transport,  Groundwater  movement,  Aquifers, 
Chemical  wastes,  Industrial  wastes,  Waste  disposal, 
Idaho  National  Engineering  Laboratory,  Snake 
River. 

The  groundwater  regime  in  the  Idaho  National 
Engineering  Laboratory  area  was  simulated  with  a 
numerical  model  to  better  understand  migration 
patterns  of  radioactive  and  chemical  waste  at  the 
site.  Predictions  of  chloride,  tritium,  and  Sr90 
under  various  conditions  were  made  up  to  the  year 
2000.  However,  the  effects  of  several  important, 
unpredictable  variables,  such  as  the  recharge  from 
the  Big  Lost  River,  require  that  the  results,  espe- 
cially long-term  results,  be  interpreted  with  care. 
Other  sources  of  error  are  vertical  dispersion,  pos- 
sible large  withdrawals,  and  errors  in  parameters. 
However,  general  extent  of  the  plumes  can  be 
plotted.  In  general  the  tritium  plume  was  similar  to 
that  of  chloride,  except  in  the  western  section, 
where  the  source  of  tritium  is  larger.  Recharge 
from  the  Big  Lost  River  tends  to  accelerate  the 
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southerly  movement  of  the  plume  and  divert  it 
more  to  the  southeast.  (Cassar  -  PTT) 
W86-03983 


ASSESSMENT  OF  EXPLOITABLE  GROUND- 
WATER RESOURCES  IN  FISSURED-KARSTIC 
FORMATIONS  IN  THE  SERGA  RIVER 
VALLEY  (SERGINSKOE  AQUIFER,  URAL), 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 

drogeologii     i     Inzhenerdoi    Geologii,     Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  2A. 

W86-03986 


PROCEEDINGS:  1981  OIL  SPILL  CONFER- 
ENCE (PREVENTION,  BEHAVIOR,  CON- 
TROL, CLEANUP). 

American  Petroleum  Inst.,  Washington,  DC. 

For   primary   bibliographic   entry  see   Field   5G. 

W86-04001 


DISPERSION  OF  CHEMICALLY  TREATED 
CRUDE  OIL  IN  NORWEGIAN  OFFSHORE 
WATERS, 

Sentralinstitutt    for    Industriell    Forskning,    Oslo 

(Norway). 

For  primary   bibliographic   entry  see   Field   5G. 

W86-04O03 


ENHANCED  OIL  BIODEGRADATION:  A  NEW 
OPERATIONAL  TOOL  TO  CONTROL  OIL 
SPILLS, 

Elf  Aquitaine,  Pau  (France). 

For  primary  bibliographic   entry   see   Field   5G. 

W86-04016 


ECOLOGICAL  MAPPING  AND  CLEANUP  OF 
OIL  SPILLS  ONSHORE, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 
for  Industriell  og  Teknisk  Forskning. 
T.  Klokk,  A.  Danielsen,  E.  Sendstad,  and  P. 
Tommeraas. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p.  165-169,  7  fig,  9  ref. 

Descriptors:  'Ecological  effects,  'Oil  spills, 
•Cleanup  operations,  'Mapping,  Oil  pollution,  En- 
vironmental effects,  Oil,  Norway. 

An  ecological  mapping  project  aims  at  mapping  in 
advance  areas  along  the  Norwegian  coast  most 
likely  to  be  exposed  to  oil  spills  from  off  shore  oil 
activities.  Up  to  now,  the  southernmost  parts  of  the 
coast  as  well  as  those  parts  along  the  northern 
coast  most  likely  to  be  subject  to  oil  spills  from 
possible  wells  at  the  Haltenbanken,  Traenabanken 
and  Tromsoflaket  have  been  mapped.  Oil  originat- 
ing from  a  blowout  at  the  northern  oilfields  is 
likely  to  reach  the  coast  in  a  few  days.  This  stresses 
the  necessity  and  demand  for  locality  information 
in  a  surveyable  and  operative  form.  The  maps 
provide  information  about  areas  with  respect  to 
natural  resources,  and  their  value  for  nature  con- 
servation reasons,  industrial  utilization,  or  develop- 
ment. Among  parameters  recorded  on  the  maps 
are  geomorphological  beach  types  and  important 
geological,  zoological  and  botanical  localities.  Fur- 
ther, seabird  species,  seals,  local  fishing  places  and 
important  resorts  or  outdoor  life  areas  are  mapped. 
The  mapping  of  areas  for  pelagic  fish  species,  as 
well  as  localities  for  fish  fanning  and  storage  in  the 
sea  of  live  catches,  has  been  a  subject  of  major 
concern.  The  geomorphological  types  are  correlat- 
ed to  anticipated  self-cleaning  ability.  A  matrix  for 
prioritizing  localities  with  respect  to  cleanup  ac- 
tions also  is  presented.  This  implies  quantifying 
each  locality  with  regard  to  its  biological,  commer- 
cial, and  outdoor  life  importance  and  self-cleaning 
ability.  (Author's  abstract) 
W86-04018 


SHORELLNER  EXPERIMENTS  AND  THE 
PERSISTENCE  OF  OIL  ON  ARCTIC  BEACH- 
ES, 

Woodward-Clyde   Consultants,    Victoria   (British 


Columbia). 

E.  H.  Owens,  J.  R.  Harper,  C.  R.  Foget,  and  W. 
Robson. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  261-268,  7  figs,  5  tabs, 
14  refs. 

Descriptors:  *Oil  spills,  'Cleanup  operations,  'Ex- 
perimental data,  Beaches,  Cold  regions,  Oil  pollu- 
tion, Oil. 

Experiments  associated  with  the  oiling  of  beaches 
in  an  arctic  environment  show  that  fetch  and 
wave-energy  conditions  at  the  shoreline  are  pri- 
mary factors  in  determining  the  persistence  of 
stranded  oil.  Five  intertidal  sections  of  coast  were 
oiled,  each  of  which  differed  in  terms  of  shoreline 
exposure  and  fetch.  The  oil  loadings  of  the  test 
beaches  that  were  oiled  artificially  were  in  the 
same  ranges  as  those  from  an  adjacent  nearshore 
spill,  so  that  the  experimental  results  can  be  as- 
sumed to  replicate  real-world  oiling  conditions.  On 
the  most  exposed  beach  (fetch  90  kilometers)  all  oil 
was  removed  naturally  after  80  days  of  exposure  to 
open-water  conditions.  At  a  semi-exposed  location, 
85  to  95  percent  of  the  oil  was  removed  within  40 
days,  and  at  the  most  sheltered  test  sites  (fetch  less 
than  2  km)  between  5  and  30  percent  of  the  oil 
remained  after  an  observation  period  of  160  open- 
water  days.  Data  collection  to  determine  fates  of 
oil  at  the  different  sites  over  a  four-year  period  is 
continuing.  In  this  relatively  low-energy  wave  cli- 
mate environment,  with  an  open-water  season  of 
about  60  days,  most  exposed  beaches  would  be 
cleaned  naturally  to  levels  less  than  500  milli- 
grams/kilogram within  100  days,  but  where  the 
fetch  is  less  than  10  to  25  km  the  expected  persist- 
ence of  oil  stranded  in  the  intertidal  zone  could  be 
greater  than  10  years.  (Author's  abstract) 
W86-04023 


REVIEW    OF   THE    STATE-OF-THE-ART    OF 
OIL  SPILL  FATE/BEHAVIOR  MODELS, 

Raytheon  Co.,  Portsmouth,  RI.  Submarine  Signal 

Div. 

For  primary   bibliographic  entry   see   Field   5G. 

W86-04026 


FATE  OF  TWO  LARGE  OIL  SPILLS  IN  THE 
ARABIAN  GULF, 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Research  Inst. 
W.  J.  Lehr,  and  M.  S.  Belen. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  377-380,  6  fig,  9  ref. 

Descriptors:  'Oil  spills,  'Modelling,  'Distribution 
patterns,  'Fate  of  pollutants,  Environmental  ef- 
fects, Oil,  Oil  recovery,  Coastal  impact,  Arabian 
gulf,  Bahrain,  Qatar,  Case  studies,  Path  of  pollut- 
ants. 

In  August  and  October  1980,  two  large  oil  spills 
occurred  in  the  Arabian  Gulf.  The  first,  from  an 
unidentified  source,  involved  about  20,000  barrels 
of  crude  oil  and  impacted  the  entire  north  and  west 
coasts  of  the  island  nation  of  Bahrain.  The  second 
occurred  when  the  Ron  Tapmeyer  platform  in  the 
Hasbah  offshore  oil  field  blew  out,  releasing  an 
estimated  50,000  barrels  of  thick  crude  into  the 
Gulf.  The  spill  subsequently  covered  large  sections 
of  the  coastline  of  Qatar.  The  fate  of  the  oil  from 
these  spills  is  examined  with  respect  to  the  unique 
conditions  found  in  the  region.  A  computer  model 
Ls  used  for  trajectory  analysis  of  the  spills  and 
hypothesizing  the  possible  origin  of  the  first  spill. 
Methods  of  cleanup  and  problems  with  the  weath- 
ered oil  are  mentioned.  The  environmental  damage 
caused  by  the  Bahrain  spill  is  assessed.  (Author's 
abstract) 
W86-04030 


HASBAH  6  (SAUDI  ARABIA)  BLOWOUT:  THE 
EFFECTS  OF  AN  INTERNATIONAL  OIL 
SPILL  AS  EXPERIENCED  IN  QATAR, 

Shell   International   Petroleum   Mij.,   The   Hague 


(Netherlands). 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04031 


MULTIVARIATE  ANALYSIS  OF  PETROLEUM 
HYDROCARBON  WEATHERING  IN  THE  SU- 
BARCTIC MARINE  ENVIRONMENT, 

Science  Applications,  Inc.,  La  Jolla,  CA.  Environ- 
mental Sciences  Div. 

J  R.  Payne,  B.  E.  Kirstein,  G.  D.  McNabb,  J.  L. 
Lambach,  and  C.  Oliviera. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  423-434,  10  fig,  5  tab, 
20  ref. 

Descriptors:  'Hydrocarbons,  'Multivariate  analy- 
sis, 'Cold  regions,  'Fate  of  pollutants,  'Oil  spills, 
Weathering,  Arctic,  Marine  environment,  Model- 
ling, Oil,  Cold  regions. 

When  crude  oil  or  petroleum  products  are  released 
to  the  marine  environment,  immediate  alterations 
in  chemical  and  physical  properties  occur  as  a 
result  of  a  variety  of  weathering  processes.  A 
three-year  oil  weathering  study  of  Prudhoe  Bay 
crude  oil  has  been  completed  under  ambient  su- 
barctic conditions  at  the  National  Oceanic  and 
Atmospheric  Administration's  lower  Cook  Inlet 
field  laboratory  in  Kasitsna  Bay,  Alaska.  Quantita- 
tive data  from  outdoor  ware-tank  and  flow- 
through  aquaria  systems  were  collected  on  season- 
al and  time-series  measurements  of  compositional 
changes  in  the  oil  and  water  column  due  to  evapo- 
ration, dissolution,  and  water-in-oil  emulsification, 
as  well  as  alterations  in  rheological  properties  of 
the  slick.  These  data  are  used  for  mathematical 
model  development  and  verification  of  computer 
predicted  oil  weathering  behavior  from  a  variety 
of  spill  scenarios.  The  oil-weathering  mathematical 
models  developed  in  this  program  are  based  on 
measured  physical  properties  data,  and  they  gener- 
ate material  balances  for  both  specific  compound 
and  pseudo-compounds  (distillation  cuts)  in  crude 
oil.  These  models  are  applicable  to  open-ocean  oil 
spills,  spills  in  estuaries  and  lagoons  where  the 
water  column  is  finite,  and  spills  on  land.  The  oil 
weathering  processes  included  in  the  mathematical 
model  are  evaporation,  dispersion  of  oil  into  the 
water  column,  dissolution,  water-in-oil  emulsifica- 
tion (mousse  formation),  and  oil  slick  spreading.  In 
most  cases,  very  good  agreement  is  obtained  be- 
tween predicted  and  observed  weathering  behav- 
ior. The  material  balance  and  weathered-oil  com- 
position predictions  generated  as  a  function  of  time 
have  been  very  useful  in  providing  information  for 
contingency  planning,  estimating  potential  damage 
assessments  and  preparing  environmental  impact 
reports  for  outer  continental  shelf  drilling  activi- 
ties. (Author's  abstract) 
W86-04034 


BIOS  PROJECT:  AN  UPDATE, 
Environmental  Protection  Service,  Edmonton  (Al- 
berta). 

P.  J.  Blackall,  and  G.  A.  Sergy. 
In:  Proceedings  of  the  1983  Oil  Spill  conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  451-455,  2  fig,  2  tab,  7 
ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Water  pollution  effects,  'Oil  spills,  'Disper- 
sants,  'Distribution  patterns,  'Cleanup  operations, 
Oil  recovery  ,  Oil  pollution,  Chemical  analysis, 
Biological  properties,  Oil,  Baffin  Island  Oil 
SpilKBIOS). 

The  Baffin  Island  Oil  Spill  (BIOS)  Project,  formal- 
ly begun  in  March  1980,  now  is  entering  the  fourth 
and  final  year  of  the  planned  field  work.  The 
primary  objectives  of  this  internationally  funded 
project  are  to:  (1)  determine  if  the  use  of  chemical 
dispersants  in  the  arctic  nearshore  will  reduce  or 
increase  the  environmental  effects  of  spilled  oil,  (2) 
assess  the  fate  of  oil,  and  (3)  compare  the  relative 
effectiveness  of  other  shoreline  protection  and 
cleanup  techniques.  This  paper  provides  an  over- 
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view  of  studies  sponsored  by  the  BIOS  Project 
during  the  first  three  field  seasons.  Highlighted  are 
the  major  oil  releases  which  involved  a  total  of  40 
cubic  meters  of  medium  gravity  crude  oil.  In  addi- 
tion, the  preliminary  results  of  the  pre-  and  post- 
spill  physical,  chemical,  and  biological  studies  are 
presented.  The  physical  program  studies  predicted 
the  proper  time  and  location  for  the  oil  releases 
and  monitored  the  subsequent  physical  fate  and 
behavior  of  the  oil.  The  chemical  program  studies 
monitored  the  pre-  and  post-spill  hydrocarbon 
levels  in  the  water,  sediments,  and  tissue  of  select- 
ed macrobenthic  species,  and  also  the  environmen- 
tal chemistry  of  the  study  area.  The  biological 
program  studies  to  date  have  characterized  the 
macrobenthic  floro  and  fauna,  the  microorganisms, 
and  the  shorter-term  effects  of  the  oil  releases  on 
the  subtidal  biota.  The  potential  ramifications  of 
the  BIOS  Project's  results  on  future  oil  spill  coun- 
termeasure  strategies  are  discussed.  (Author's  ab- 
stract) 
W86-04035 


LONG-TERM  FATE  OF  DISPERSED  AND  UN- 
DISPERSED    CRUDE    OIL    IN    TWO    NEAR- 
SHORE  TEST  SPILLS, 
Bowdoin  Coll.,  Brunswick,  ME. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04037 


ISOLATION  AND  GROWTH  OF  'NATURALLY 
OCCURRING*  BACTERIA  FROM  GROUND 
WATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-04049 


BIODEGRADATION  OF  HALOAROMATIC 
SUBSTRATES  IN  A  SHALLOW  ANOXIC 
GROUND  WATER  AQUD7ER, 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic   entry  see  Field   5D. 

W86-04050 


SORPTION  OF  ORGANIC  SOLUTES:  COM- 
PARISON BETWEEN  LABORATORY-ESTI- 
MATED RETARDATION  FACTORS  AND 
FIELD  OBSERVATIONS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
G.  Curtis,  P.  Roberts,  and  M.  Reinhard. 
IN:  Second  International  Conference  on  Ground 
Water  Quality  Research:  Proceedings,  National 
Center  for  Ground  Water  Research,  Houston, 
Texas.  (1985).  p  35-38,  4  fig,  4  tab,  12  ref.  Contract 
No.  CR-808851. 

Descriptors:  'Sorption,  'Organic  compounds, 
•Experimental  data,  'Path  of  pollutants,  'Retar- 
dance,  Aquifers,  Groundwater,  Retardants, 
Carbon  tetrachloride,  Bromoform,  Tetrachloroeth- 
ylene,  1,2-Dichlorobenzene,  Hexachloroethane. 

This  work  presents  the  results  of  laboratory  experi- 
ments developed  to  measure  sorption  distribution 
coefficients  for  five  organic  solutes  and  aquifer 
materials.  The  aquifer  material  was  excavated  from 
the  site  of  a  field  experiment,  where  the  transport 
of  halogenated  organic  solutes  under  natural  con- 
ditions is  being  studied.  The  solutes  used  in  the 
field  study,  carbon  tetrachloride,  bromoform,  te- 
trachloroethylene,  1,2-dichlorobenzene  and  hexa- 
chloroethane, were  also  used  in  the  laboratory 
experiments.  Isotherms  measured  for  these  solutes 
in  the  concentration  up  to  0.08  g.m(-3)  were  linear 
and  had  near  zero  intercepts.  Retardation  factors 
inferred  from  the  isotherms  for  carbon  tetrachlo- 
ride, bromoform  and  tetrachloroethylene  were 
within  the  range  of  retardation  factors  observed  in 
the  field.  The  rank  order  of  the  distribution  coeffi- 
cients was  in  agreement  with  the  solutes'  octanol 
water  partition  coefficients.  (Author's  abstract) 
W86-O4051 


SORPTION  KINETICS  OF  TOXIC  AND  HAZ- 
ARDOUS ORGANIC  SUBSTANCES  ON  NEW 
JERSEY  COASTAL  PLAIN  AQUIFER  SOLIDS, 


Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 
J.  Katz,  and  C.  G.  Uchrin. 

IN:  Second  International  Conference  on  Ground 
Water  Quality  Research:  Proceedings,  National 
Center  for  Ground  Water  Research,  Houston, 
Texas.  (1985).  p  44-46,  4  fig,  11  ref. 

Descriptors:  'Sorption,  'Kinetics,  'Organic  pollut- 
ants, 'Aquifers,  'Path  of  pollutants,  Soil  chemis- 
try, Soil  properties,  Chloroform,  Benzene,  1,1,2- 
trichloroethanes,  Trichloroethylene,  New  Jersey. 

Studies  examining  the  sorptive  characteristics  of 
selected  organic  pollutants  to  representative  soil 
samples  from  New  Jersey  aquifers  are  described. 
The  soil  from  the  Cohansey  aquifer  is  a  sand  with  a 
small  organic  fraction.  Equilibrium  studies  examin- 
ing lindane  exhibited  a  linear  adsorption  isotherm 
with  an  association  constant  0.013  1/g.  Desorption 
isotherms  indicated  a  pronounced  hysteresis,  indi- 
cating that  the  sorption  process  for  this  system  is 
not  completely  reversible.  (Author's  abstract) 
W86-04052 


EVALUATION  OF  PARTITIONrNG  PROCESS- 
ES FOR  ORGANIC  CONTAMINANTS  EN 
GROUND  WATER, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Water  Resources  Engineering. 
C.  T.  Miller,  and  W.  J.  Weber. 
IN:  Second  International  Conference  on  Ground 
Water  Quality  Research:  Proceedings,  National 
Center  for  Ground  Water  Research,  Houston, 
Texas.  (1985).  p  47-49,  4  fig,  2  tab,  7  ref. 

Descriptors:  'Sorption,  'Groundwater  pollution, 
'Organic  compounds,  Groundwater,  Evaluation, 
Sorption  kinetics,  Sorption  equilibria,  Water  pollu- 
tion, Path  of  pollutants. 

Extensive  contamination  of  the  ground  water  re- 
sources of  the  U.S.  by  organic  pollutants  has  preci- 
pitated a  need  to  evaluate  the  movement  and  fate 
of  these  substances.  This,  in  turn,  has  led  to  the 
development  of  models  for  simulating  contaminant 
transport  and  transformation  processes  in  ground 
water  systems.  One  of  the  most  important  of  these 
processes  for  organic  contaminants  is  sorption  on 
aquifer  soils.  Sorption  is  a  dominant  process  for 
many  organic  solute  soil  systems,  one  which  may 
retard  the  movement  of  the  solute  to  a  rate  which 
is  orders  of  magnitude  less  than  that  of  the  water 
itself.  Accurate  description  of  sorption  is  a  requi- 
site for  transport  analysis  in  such  systems.  Descrip- 
tion of  sorption  processes  must  include  the  charac- 
terization of  equilibrium,  the  approach  to  equilibri- 
um and  sorptive  hysteresis  which  may  occur  in  the 
sorption-desorption  of  organic  solutes  in  ground 
waters.  (Author's  abstract) 
W86-04053 


GROUNDWATER  CONTAMINATION  AT 
CONROE  WASTE  DISPOSAL  SITE, 

Rice  Univ.,  Houston,  TX. 

T.  H.  Wang,  C.  M.  Curran,  P.  B.  Bedient,  and  M. 

B.  Tomson. 

IN:  Second  International  Conference  on  Ground 

Water   Quality   Research:   Proceedings,   National 

Center    for   Ground   Water   Research,    Houston, 

Texas.  (1985).  p  50-52,  3  tab. 

Descriptors:  'Groundwater  pollution,  'Path  of 
pollutants,  'Organic  wastes,  'Inorganic  com- 
pounds, 'Texas,  Aromatic  hydrocarbons,  Pheno- 
lics,  Heterocyclic  compounds,  Groundwater, 
Water  pollution,  Conroe  Waste  Disposal  Site. 

Ground  water  contamination  at  the  Conroe  waste 
site,  Texas,  has  been  investigated  for  the  past  two 
years.  The  concentrations  of  trace  level  organics 
(TLOs),  inorganics,  and  metals  in  ground  water 
were  analyzed.  Major  organic  constituents  detect- 
ed were  polynuclear  aromatic  hydrocarbons,  phen- 
olics,  and  nitrogen-  and  sulfur-heterocyclic  com- 
pounds. Depth  to  water,  conductivity,  chloride, 
pH,  and  dissolved  oxygen  were  monitored  to  indi- 
cate possible  degradation  and  migration  of  con- 
taminants in  ground  water.  Various  water  sam- 
pling, laboratory  procedures,  and  GC  identifica- 
tion methods  for  TLOs  were  evaluated.  A  Teflon 


bailer  was  used  in  water  sampling  for  its  rigidity 
and  inertness.  Sep-Pak  extraction  procedures  have 
the  advantages  of  simplicity  and  versatility  in  the 
sample  preparation  and  have  shown  better  reliabil- 
ity and  less  cross  contamination  than  conventional 
liquid-liquid  extraction  procedures.  The  reproduc- 
ibility and  recovery  efficiency  of  fourteen  target 
organic  compounds  selected  in  this  study  were 
from  good  to  excellent.  Leaching  of  TLOs  from 
soil  into  ground  water  was  examined.  The  results 
indicated  that  the  amount  of  TLOs  absorbed  by 
soil  was  significantly  higher  than  the  amount 
leached  into  ground  water.  The  major  organic 
compounds  found  in  the  water  soluble  fraction  of 
Conroe  pit  soil  were  pentachlorophenol  and  higher 
molecular  weight  alkanes.  Based  on  the  analytical 
data  and  overall  variation  of  results  due  to  field 
sampling,  extraction  procedure,  and  GC  analysis, 
we  conclude  that  the  concentrations  of  TLOs  in 
ground  water  have  remained  unchanged  for  the 
past  two  years.  (Author's  abstract) 
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IRREVERSIBLE  SORPTION  OF  TRACE 
LEVEL  ORGANICS  BY  GROUND  WATER 
HUMIC  SUBSTANCES:  A  NEW  MECHANISM 
OF  TRANSPORT, 

Rice  Univ.,  Houston,  TX. 
C.  C.  West,  M.  B.  Tomson,  and  G.  G.  Waggett. 
IN:  Second  International  Conference  on  Ground 
Water   Quality   Research:   Proceedings,   National 
Center   for   Ground   Water   Research,    Houston, 
Texas.  (1985).  p  53-54,  12  ref. 

Descriptors:  'Sorption,  'Path  of  pollutants,  'Or- 
ganic compounds,  'Groundwater  movement, 
'Humic  material,  Hexachlorobenzene,  Soil  chemis- 
try, Groundwater,  Soil  columns. 

Soil  column  experiments  exhibited  mediated  trans- 
port of  hexachlorobenzene  (HCB)  by  a  ground 
water  humic  material  (HM).  The  retardation  equa- 
tion was  modified  to  include  transport  of  a  dis- 
solved HCB/humic  complex  in  the  mobile  aqueous 
phase  in  an  attempt  to  account  for  the  mediated 
transport.  Results  indicate  that  dissolved  organic 
matter  can  form  an  irreversibly  bound  complex 
with  hexachlorobenzene  which  is  mobilized  in  soil 
column  and  represents  a  new  mechanism  by  which 
ground  waters  can  be  contaminated.  (Lantz  -  PTT) 
W86-04055 


ORGANIC  SOLUTE  TRANSPORT  EN 
GROUNDWATER  DISCHARGE  ENVIRON- 
MENTS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
S.  L.  Winters,  and  D.  R.  Lee. 
IN:  Second  International  Conference  on  Ground 
Water  Quality  Research:  Proceedings,  National 
Center  for  Ground  Water  Research,  Houston, 
Texas.  (1985).  p  55-58,  9  fig,  4  tab,  10  ref. 

Descriptors:  'Organic  compounds,  *  Path  of  pol- 
lutants, 'Groundwater  pollution,  'Solute  trans- 
port, Groundwater  movement,  Trace  organics, 
Groundwater,  Water  pollution,  Tritium,  Naptha- 
lene,  Municipal  wastes,  Aquifers. 

The  advective  flux  of  organic  pollutants  to  surface 
waters  from  contaminated  groundwater  was  meas- 
ured using  an  in  situ  column  technique.  These 
columns  are  20-cm  diameter,  30-cm  long  cylinders 
that  are  inserted  vertically  in  shallow-water  sedi- 
ments known  to  be  receiving  groundwater.  A 
tracer  mixture,  e.g.,  tritium  and  naphthalene,  is 
injected  into  a  screened  disc  at  the  column  base.  A 
sampling  tube  near  the  column  top  permits  tracer 
monitoring  over  time.  This  study  was  prompted  by 
the  observation  that  trace  organics  travel  hundreds 
of  meters  from  municipal  waste  sites  through 
sandy  aquifers  to  nearby  surface  waters  yet  no 
device  existed  to  monitor  this  pollutant  influx.  The 
in  situ  column  was  field  tested  by  determining  the 
sorption  behavior  of  14C-labelled  naphthalene  at 
concentrations  less  than  0.01%  of  its  water  solubili- 
ty. Results  show  that  it  is  practical  using  in  situ 
columns  to  determine  retardation  factors  for  select- 
ed organics  in  groundwater  discharge  environ- 
ments such  as  stream  beds.  Preliminary  tracer  test 
data  show  naphthalene  retardation  about  one-fifth 
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that  predicted  from  its  n-octanol/water  partition 
coefficient  and  the  organic  carbon  fraction  of  the 
sediments.  (Author's  abstract) 
W86-04O56 


GEOCHEMICAL  INVESTIGATIONS  INTO 
GROUNDWATER  POTENTIAL  CONTAMI- 
NANTS RESULTING  FROM  UNDERGROUND 
COAL  GASIFICATION  (UCG), 
Ground  Water  Sampling,  Inc.,  Englewood,  CA. 
A.  M.  Behi,  and  G.  G.  Hunkin. 
IN:  Second  International  Conference  on  Ground 
Water  Quality  Research:  Proceedings,  National 
Center  for  Ground  Water  Research,  Houston, 
Texas.  (1985).  p  65-68,  4  fig,  9  ref. 

Descriptors:  'Groundwater  pollution,  'Under- 
ground coal  gasification,  'Organic  compounds, 
'Inorganic  compounds,  'Geochemistry,  Organic 
wastes,  Benzene,  Toluene,  Phenols,  Aquifers, 
Chemical  analysis,  Groundwater,  Sulfate,  Ammo- 
nia, Barium,  UCG. 

UCG  is  a  process  by  which  subbituminous  coal  is 
pyrolyzed  in  situ  and  the  product  gas  is  recovered 
above  the  ground.  The  process  involves  thermal 
decomposition  of  coal  and  other  rock  material 
immediately  surrounding  the  coal  stratum.  Ash, 
tar,  charcoal  and  pyrometamorphic  materials  are 
produced,  and  inorganic  minerals  along  with  or- 
ganic gases  are  liberated  and  released  into  the 
surrounding  coals,  which  are  fractured,  saturated 
and  form  a  component  of  the  groundwater  system. 
The  vaporized  organic  gases  condense  to  form 
pollutants  including  phenols  and  pyrines,  which 
are  subsequently  absorbed  by  the  reactive  surfaces 
of  the  decomposed  coal  products.  Aromatics,  such 
as  benzene  and  toluene,  move  faster  in  groundwat- 
er than  the  heavier  molecular  weight  organics. 
Both  parameters  show  erratic  distribution  in  post- 
burn  groundwater  samples.  Phenols  were  not 
found  in  high  concentrations.  Several  years  after 
test  gasifications  were  terminated,  most  of  the  pa- 
rameters, excluding  sulfate,  have  returned  to  pre- 
test levels.  If  the  high  sulfate  condition  can  be 
dealt  with,  long  term  detrimental  effects  can  be 
discounted.  Groundwater  contamination  from 
UCG  operations  is  site  specific  and  depends  on 
original  coal  chemistry,  overburden  rock  composi- 
tion, aquifer  characteristics,  and  hydrologic  and 
geologic  controls.  Chemical  studies  showed  high 
post-test  concentrations  of  sulfate,  ammonia,  con- 
ductivity, barium,  total  organic  carbon,  chemical 
oxygen  demand,  calcium,  and  organics.  All  these 
parameters,  except  sulfate,  decrease  to  pre-test 
levels  with  time.  (Lantz  -  PTT) 
W86-04058 


DISTRIBUTION  OF  SELECTED  TRACE  OR- 
GANICS IN  THE  LEACHATE  PLUME  OF  A 
MUNICTPAL  LANDFILL, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
M.  Reinhard,  J.  W.  Graydon,  N.  L.  Goodman,  and 
J.  F.  Barker. 

IN:  Second  International  Conference  on  Ground 
Water  Quality  Research:  Proceedings,  National 
Center  for  Ground  Water  Research,  Houston, 
Texas.  (1985).  p  69-71,  3  fig,  20  ref.  Contract  No. 
R-808851. 

Descriptors:  'Leachates,  'Municipal  landfills,  'Or- 
ganic compounds,  'Groundwater  pollution, 
•Plumes,  Landfills,  Waste  dumps,  Aromatic  hy- 
drocarbons, Aliphatic  acids,  Aromatic  acids, 
Trichloroethylene,  1,4-dichlorobenzene,  North 
Bay,  Ontario. 

In  the  leachate  plume  of  the  municipal  landfill  of 
North  Bay,  Ontario,  the  distribution  of  trace  or- 
ganics, such  as  petroleum-derived  aromatic  hydro- 
carbons, chlorinated  solvents,  and  aliphatic  and 
aromatic  acids,  has  been  analyzed.  Chloride  was 
used  as  a  conservative  tracer.  The  input  into  the 
800  m  long  plume  was  evaluated  at  a  multi-level 
observation  well  near  the  boundary  of  the  landfill 
by  analyzing  5  samples  over  a  two-year  period. 
The  chloride  concentration  remained  relatively 
constant  (+  or  -  20%)  relative  to  the  aromatic 
hydrocarbon  concentrations,  which  varied  by 
almost  an  order  of  magnitude.  However,  the  con- 
centration  ratios  of  the   individual   hydrocarbon 


compounds  remained  relatively  constant.  The 
measured  concentrations  were  in  the  low  micro- 
gram/L  range,  approximately  three  orders  or  mag- 
nitude below  the  solubility  limit  of  the  compounds. 
Trichloroethylene  (C13EY)  has  been  detected  at 
the  microgram/L  level  beneath  the  plume,  and  at 
the  bottom  of  the  aquifer,  but  not  in  the  anaerobic 
plume,  while  1,4-dichlorobenzene  was  detected 
throughout  the  plume  indicating  both  stability  and 
mobility  of  this  compound  under  anaerobic  condi- 
tions. The  petroleum-derived  aromatic  hydrocar- 
bons showed  a  mixed  behavior,  suggesting  that 
selective  and  variable  attenuation  may  have  been 
effective.  (Author's  abstract) 
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FACTORS  INFLUENCING  THE  SURVIVAL  OF 
VIRUSES  IN  GROUND  WATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

M.  V.  Yates,  C.  P.  Gerba,  and  L.  M.  Kelley. 

IN:  Second  International  Conference  on  Ground 

Water   Quality   Research:   Proceedings,    National 

Center    for   Ground   Water    Research,    Houston, 

Texas.  (1985).  p  72-73,  2  fig,  2  tab,  8  ref. 

Descriptors:  'Groundwater,  'Viruses,  'Ground- 
water pollution,  MS-2,  Bacterial  viruses,  Poliovi- 
rus,  Echovirus,  Biological  analysis,  Chemical  anal- 
ysis. 

Although  ground  water  accounts  for  only  approxi- 
mately 20%  of  the  nation's  water  supply,  50%  of 
all  waterborne  disease  outbreaks  in  the  United 
States  are  due  to  contaminated  ground  water. 
More  than  half  of  these  cases  of  illness  are  believed 
to  be  caused  by  enteric  viruses.  Little,  however,  is 
known  about  the  persistence  of  these  organisms  in 
ground  water.  This  study  investigated  the  persist- 
ence of  a  bacterial  virus,  MS-2,  and  two  animal 
viruses,  Poliovirus-1  and  Echovirus- 1,  in  ground 
water  samples  collected  from  throughout  the 
United  States.  Each  virus  was  innoculated  into 
separate,  sterile  polypropylene  containers  of 
ground  water  and  incubated  in  the  laboratory  at 
the  characteristic  temperature  of  the  source.  Dupli- 
cate experiments  were  performed  using  the  natural 
ground  water  and  ground  water  that  had  been 
filtered  to  remove  bacteria.  Subsamples  were  as- 
sayed at  predetermined  intervals  over  a  30-day 
period.  Several  chemical  characteristics  were  de- 
termined for  each  ground  water  tested.  Ground 
water  temperature  was  the  only  water  characteris- 
tic found  to  be  significantly  correlated  with  the 
persistence  of  all  three  viruses.  There  were  no 
consistent  trends  found  in  the  ability  of  any  of  the 
viruses  to  persist  in  the  presence  or  absence  of  the 
indigenous  bacteria.  (Author's  abstract) 
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SALINE  CONTAMINANTS  IN  THE  GROUND- 
WATERS OF  EASTERN  SAUDI  ARABIA, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Dept.  of  Civil  Engineering. 

R.  al-Layla,  and  R.  L.  Dejong. 

IN:  Second  International  Conference  on  Ground 

Water   Quality   Research:   Proceedings,   National 
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Descriptors:  'Groundwater  pollution,  'Coastal 
aquifers,  'Saline  water  intrusion,  Saline  water,  In- 
trusion mechanisms,  Groundwater,  Saudi  Arabia. 

Intensive  development  along  a  coastline,  with  con- 
sequent rapidly  increasing  use  of  local  groundwat- 
er supplies  in  the  absence  of  adequate  surface  re- 
sources, invariably  leads  to  intrusion  of  saline 
water  into  the  coastal  aquifers  and  the  destruction 
of  their  water  supply  potential.  Conditions  along 
the  Gulf  Coast  of  Saudi  Arabia  are  favorable  to- 
wards such  a  chain  of  events,  although  for  a 
number  of  reasons  no  large-scale  intrusion  has  yet 
been  observed.  This  paper  reviews  the  basic  intru- 
sion mechanisms,  and  describes  the  development 
patterns  as  well  as  the  hydrogeologic  setting  of  the 
Eastern  Province.  On  this  basis  conclusions  are 
drawn  concerning  existing,  and  potential  saline 
intrusion  problems  along  the  Arabian  Gulf  coast 
and  suggestions  are  made  for  corrective  and  pre- 
ventive measure  to  be  taken.  (Author's  abstract) 
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MODELING  GROUND  WATER  TRANSPORT 
AT  CONROE  CREOSOTE  WASTE  SITE, 

National    Center    for    Ground    Water    Research, 

Norman,  OK. 

R.  C.  Borden,  P.  B.  Bedient,  and  T.  Bouvette. 

In:  Second  International  Conference  on  Ground 

Water  Quality   Research:    Proceedings,   National 

Center  for  Ground  Water  Research,  Houston,  TX. 

(1985).  p  88-90,  4  fig,  2  tab,  7  ref. 

Descriptors:  'Groundwater  movement,  'Path  of 
pollutants,  'Monitoring,  'Water  quality,  Ground- 
water pollution,  Modeling,  Organic  compounds, 
Inorganic  compounds,  Conroe,  Texas,  Conroe 
Creosote  Waste  Site. 

Results  from  three  years  of  monitoring  water  qual- 
ity including  organic  and  inorganic  compounds  at 
Conroe,  Texas  waste  site  were  used  to  direct 
simple  1-D  and  2-D  transport  modeling  effort*. 
The  U.S.  Geological  Survey  Method  of  Character- 
istics Model  was  used  to  simulate  ground  water 
flow  and  chloride  transport  from  the  Conroe  site. 
Sensitivity  analyses  were  performed  on  parameters 
which  most  affect  the  plume  pattern,  including 
hydraulic  conductivity,  and  the  height  of  the  waste 
pond.  'Best  fit'  combinations  of  parameters  are 
produced  to  show  the  difficulties  of  matching  field 
data  to  numerical  model  results.  Retardation  ol 
organic  and  simple,  linear  decay  due  to  microbial 
activity  were  investigated  from  available  coeffi- 
cients derived  for  the  Conroe  site.  Sensitivity  ol 
the  various  coefficients  is  evaluated  in  a  simple  1-D 
mode,  but  such  results  should  be  useful  in  extrapo- 
lating such  reactions  to  more  realistic  2-D  situa- 
tions. (Author's  abstract) 
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GEOHYDROLOGY  SURROUNDING  A  PO 
TENTIAL  HIGH  LEVEL  NUCLEAR  WASTE 
REPOSITORY  IN  THE  PALO  DURO  BASIN 
TX, 

Battelle  Project  Management  Div.,  Columbus,  OH 

Office  of  Nuclear  Waste  Isolation. 

For  primary  bibliographic  entry  see  Field  2F. 
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ADVECTION  AND  RETARDATION  IN  AN  EX 
PERTMENTAL  PLUME  OF  SORBING  ANI 
NON-SORBING  SOLUTES, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering 

D.  L.  Freyberg. 

In:  Second  International  Conference  on  Groum 

WAter  Quality  Research:  Proceedings,  Nationa 

Center  for  Ground  Water  Research,  Houston,  TX 

(1985).  p  95-97,  4  fig,  1  tab,  4  ref.  Contract  No 

CRT-808851. 

Descriptors:  'Plumes,  'Experimental  Data,  'Sorp 
tion,  'Path  of  pollutants,  Advection,  Retardance 
Groundwater,  Chloride,  Tracers,  Carbon  terra 
chloride,  Modeling,  Organic  compounds. 

Values  of  the  zeroth  and  first  spatial  moments  o 
the  plumes  of  four  sorbing  and  one  non-sorbinj 
solute  have  been  estimated  from  a  spatially  am 
temporally  detailed  data  set  collected  during  thi 
first  410  days  of  an  ongoing  groundwater  experi 
ment.  While  still  preliminary,  these  estimates  indi 
cate  that  chloride  is  behaving  as  a  tracer,  with  n« 
loss  of  mass  in  solution,  and  is  moving  with  a  meai 
velocity  of  9.5  cm/day  along  a  straight  line  trajec 
tory  parallel  to  the  local  hydraulic  head  gradient 
Of  the  four  organic  solutes,  only  carbon  tetrachlo 
ride  is  behaving  as  a  linearly-retarded,  sorbini 
solute.  The  other  organics  are  characterized  b; 
decreasing  mass  in  solution  and  decreasing  meai 
velocity,  although  they  are  following  the  sam 
trajectory  as  the  chloride  and  carbon  tetrachlorid 
plumes.  Estimated  retardation  factors  for  carboi 
tetrachloride  range  from  1.6  to  2.1.  (Author's  at 
stract) 
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CONTRIBUTIONS  TO  THE  FATE  OF  UNDER- 
GROUND ORGANIC  CONTAMINANTS 
DURING  UNDERGROUND  PASSAGE, 

Bundesgesundheitsamt,    Berlin   (Germany,    F.R.). 

Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 

P.  Friesel,  G.  Milde,  and  B.  Steiner. 

In:  Second  International  Conference  on  Ground 

Water   Quality   Research:   Proceedings,   National 

Center  for  Ground  Water  Research,  Houston,  TX. 

(1985).  p  98-100,  5  tab,  10  ref. 

Descriptors:  'Groundwater  pollution,  *Fate  of 
pollutants,  •Groundwater  movement,  *Modeling, 
•Water  pollution  control,  Projections,  Sorption, 
Water  pollution,  Groundwater. 

To  devise  protection  measures  for  groundwater 
catchment  areas  and  to  establish  dimensions  of 
treatment  systems  including  underground  passage 
or  sand  filtration  for  surface  waters,  in  which  more 
and  more  organic  micropollutants  are  found,  a 
systematic  approach  to  investigate  elimination 
processes  in  soils  and  similar  systems  has  become  a 
practical  necessity.  At  present  a  more  promising 
strategy  for  prediction  purposes  seems  to  lie  in  the 
development  of  concepts  for  the  mechanisms  of 
elimination.  For  these  the  main  geological  and 
compound  parameters  can  be  measured  or  estimat- 
ed. Evaluation  of  recovery  rates  of  elimination 
processes  during  underground  passages  in  natural 
systems  did  not  give  results  useful  for  prediction 
purposes.  Better  results  might  be  attained  if  the 
complexity  of  each  system  could  be  accounted  for, 
and  processes  could  be  modeled  with  the  necessary 
resolution.  However,  this  would  be  tedious  and 
costly.  With  respect  to  sorption  processes  the 
methods  of  estimation  are  at  hand,  in  the  future 
more  data  should  be  collected  on  sorptive  behavior 
of  compounds  with  differing  properties.  With 
these,  compound  class  specific  equations  to  calcu- 
late the  organic  carbon:dissolved  carbon  partition 
coefficient  can  be  developed.  They  may  allow  the 
development  of  equations  more  universally  appli- 
cable by  incorporation  of  further  compound  pa- 
rameters beside  water  solubilty;  for  this  purpose 
theoretical  approaches,  e.g.,  the  solvophobic 
theory,  may  be  useful.  At  least  for  the  numerous 
cases  of  environmental  pollution  by  chlorinated 
hydrocarbons  -  solvents,  PCB,  TCDD  -  the  impact 
on  groundwaters  can  be  assessed  with  the  methods 
available.  (Lantz-PTT) 
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ASSESSING  THE  QUALITY  OF  GROUND- 
WATER NEAR  A  COASTAL  PLAIN  USED  FOR 
AGRICULTURE  AND  DISCHARGE  OF 
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sources Research  Center. 
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Descriptors:  'Groundwater  quality,  'Groundwat- 
er pollution,  *Waste  disposal,  'Wastewater  dispos- 
al, Biological  analysis,  Chemical  analysis,  Bacteria, 
Viruses,  Chloride,  Water  treatment. 

The  purpose  of  this  investigation  was  to  obtain 
representative  groundwater  samples  by  pumping 
out  large  volumes  of  well  water  and  to  analyze 
these  samples  for  indicator  bacteria,  human  enteric 
viruses  and  selected  chemicals.  Moreover,  to  assess 
the  probability  that  the  practice  of  discharging 
sewage  effluent  into  the  unlined  ditch  could  result 
in  the  contamination  of  the  groundwater  with 
sewage-borne  bacteria  and  viruses.  The  quality  of 
groundwater  from  a  new  well  dug  near  the  coastal 
plain  on  Oahu  was  determined  by  pumping  out 
271,500  gallons  of  water  over  1.5  days  and  analyz- 
ing 9  representative  samples.  No  fecal  coliforms 
(<  1/100  ml)  and  only  1.6  fecal  streptococcus/ 100 
ml  were  recovered  in  the  9  samples.  In  addition,  no 
human  enteric  virus  was  recovered  in  the  four  100- 
gallon  samples,  indicating  that  the  groundwater 
was  not  contaminated  with  sewage.  One  and  three 
foot  soil  percolates  collected  under  the  ditch 
which  transported  sewage  near  the  well  were  simi- 
larly analyzed  and  the  results  indicated  that  it 
would  be  most  unlikely  for  sewage-borne  bacteria 


and  viruses  in  the  effluent  to  percolate  through  the 
soil  profile  to  contaminate  the  groundwater.  The 
groundwater  was  also  analyzed  for  11  chemicals. 
The  concentration  of  total  dissolved  solids  (750 
mg/1)  was  the  only  measurement  which  exceeded 
the  maximum  contaminating  level  (MCL)  for 
drinking  water,  although  the  concentration  of 
chloride  (241  mg/1)  closely  approximated  its  MCL. 
Blending  of  this  groundwater  with  high  ground- 
water is  a  viable  alternative  of  increasing  the 
volume  of  potable  water  required  for  urban  expan- 
sion. (Lantz-PTT) 
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ONE-DIMENSIONAL  MATHEMATICAL 

MODEL  OF  VIRUS  TRANSPORT, 

Holzmacher,  McLendon  and  Murrell,  Melville, 
NY. 

P.  W.  Grosser. 

In:  Second  International  Conference  on  Ground- 
water Quality  Research:  Proceedings,  National 
Center  for  Groundwater  Research,  Houston,  TX. 
(1985).  p  105-107,  4  fig,  7  ref. 

Descriptors:  'Viruses,  'Groundwater  pollution, 
'Path  of  pollutants,  Groundwater  movement, 
Modeling,  Septic  tanks,  Pumping,  Aquifers. 

Considerable  field  work  has  been  performed  re- 
garding the  fate  and  transport  of  viruses  within 
groundwater  systems.  This  paper  presents  a  one- 
dimensional  groundwater  flow-mass  transport 
model  representing  the  migration  of  viruses  from  a 
septic  system  to  a  private  water  supply  well.  Ulti- 
mately, the  model  is  designed  to  determine  ade- 
quate separation  distances  between  sewage  dispos- 
al systems  and  water  supply  wells.  Inputs  to  the 
model  consist  of  separation  distance  between  well 
and  septic  system,  pumping  rate  of  well,  aquifer 
characteristics,  adsorption  coefficient  for  the  virus 
and  inactivation  coefficient  for  the  virus.  The 
model  outputs  are  relative  virus  concentrations  at 
various  points  downstream  of  the  septic  system  at 
different  times  until  steady  state  is  reached.  Pub- 
lished values  of  adsorption  coefficients  and  viral 
inactivation  coefficients  for  soils  and  water  quality 
conditions  similar  to  those  encountered  on  Long 
Island,  New  York,  were  utilized  as  model  inputs. 
From  this  data  and  subsequent  sensitivity  analyses, 
reasonable  conclusions  can  be  drawn  regarding  the 
extent  of  virus  transport  in  the  subsurface  condi- 
tions of  Long  Island.  This  paper  primarily  focuses 
on  the  development  of  the  mathematical  represen- 
tation of  the  mass  transport,  adsorption  and  viral 
inactivation  processes  and  their  natural  variability. 
(Author's  abstract) 
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APPLICATION  OF  MULTI-PHASE  FLOW 
THEORY  AT  A  CHEMICAL  WASTE  LAND- 
FILL, NIAGARA  FALLS,  NEW  YORK, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 

For  primary  bibliographic  entry   see  Field   5G 
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Ammonium  in  secondary  wastewater  is  removed 
in  the  vadose  zone  when  wastewater  is  applied  to 
spreading  basins  with  alternate  flooding  and 
drying.  The  processes  involved  in  the  removal  of 
ammonium  nitrogen  are  adsorption  of  ammonium 
by  the  soil,  oxidation  of  the  adsorbed  ammonium 
to  nitrate  by  nitrifying  bacteria  in  the  subsequent 
drying  period  thus  freeing  adsorption  sites  in  the 
soil  for  further  ammonium  adsorption,  and  reduc- 
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tion  of  nitrate  to  nitrogen  gas  by  denitrifying  bac- 
teria during  flooding.  The  extent  of  nitrogen  re- 
moval is  governed  by  the  rate  of  infiltration,  the 
lengths  of  the  flooding  and  drying  periods,  the 
adsorption  capacity  of  the  soil  for  ammonium  and 
the  rates  of  nitrification  and  denitrification.  A 
model  incorporating  these  processes  has  been  de- 
veloped, which  can  be  used  to  explain  why  nitro- 
gen removal  does  not  take  place  in  some 
wastewater  rapid-infiltration  systems,  why  nitro- 
gen conversion  stops  after  the  nitrification  state  in 
some  cases,  and  to  calculate  the  extent  of  nitrogen 
removal  as  a  function  of  soil  type  and  operating 
conditions.  The  model  shows  that  the  approach  to 
steady  state  after  a  change  in  operating  conditions 
is  reached  only  slowly.  The  model  parameters 
have  been  obtained  experimentally  under  laborato- 
ry conditions.  A  case  study  of  nitrogen  removal 
from  wastewater  by  rapid  infiltration  in  Perth, 
Western  Australia  is  discussed.  (Author's  abstract) 
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TRANSPORT  OF  HALOGENATED  ORGANIC 
COMPOUNDS  WITH  SATURATED  GROUND- 
WATER FLOW, 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Civil  Engineering. 
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water Quality  Research:  Proceedings,  National 
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Descriptors:  'Organic  compounds,  'Path  of  pollut- 
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eling, Advection,  Dispersion,  Mass  transfer,  Ad- 
sorption, Equilibrium,  Trichloroethylene,  Ground- 
water. 

A  one-dimensional  model  incorporating  the  mech- 
anisms of  advective  flow,  axial  dispersion,  liquid- 
phase  mass  transfer,  local  adsorption,  equilibrium, 
and  diffusion  into  aggregates  is  developed  and 
solved  using  orthogonal  collocation.  The  model  is 
used  to  simulate  the  breakthrough  of  trichloroethy- 
lene in  a  packed  column  of  sandy  loam  soil.  Param- 
eters for  the  model  are  derived  from  literature 
correlations,  the  column  geometry,  soil  adsorption 
isotherms,  kinetics  studies,  and  breakthrough 
curves.  The  results  show  that  dispersion  and  parti- 
cle aggregation  play  a  significant  role  in  the 
spreading  of  chemical  in  one-dimensional  flow. 
(Author's  abstract) 
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Contaminated  discharge  and  run-off  from  landfills 
pose  a  problem  to  the  groundwater  quality.  A 
strong  need  exists  to  evaluate  the  impact  of  present 
and  proposed  waste  disposal  sites  on  groundwater 
purity  and  the  resulting  effect  on  the  public.  The 
use  of  numerical  models  in  the  determination  of  the 
spread  of  contaminants  will  allow  us  to  make  ad- 
vance predictions.  The  mathematical  representa- 
tion of  the  phenomena  of  mass  transfer  in  porous 
media  consists  of  two  equations,  a  flow  equation 
and  a  transport  equation;  the  flow  transport  being 
represented  by  the  stream  function.  Galerkin  finite 
element  technique  is  used  to  simulate  the  transport 
of  contaminants  in  a  two  dimensional  rectangular 
confined  aquifer.  The  pollutant  is  assumed  to  dis- 
charge continuously  from  the  top  boundary  of  the 
aquifer.  The  spread  of  the  contaminants  at  different 
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time  steps  are  determined  to  calculate  concentra- 
tion isopleths.  For  a  high  degree  of  accuracy,  a 
refined  mesh  near  the  contaminant  source  is  rec- 
ommended. (Author's  abstract) 
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GROUNDWATER  POLLUTION  IN  NORTH- 
WEST ARKANSAS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 
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Radar  imagery  photographs  of  northwest  Arkansas 
revealed  that  the  near  surface  formations  are  heavi- 
ly fractured  with  the  fracture  traces,  or  linears, 
easily  traceable  on  the  photographs.  A  superimpo- 
sition  of  the  linear  traces  on  well  and  spring  loca- 
tions reveals  that  the  springs  and  most  higher 
producing  wells  are  on  these  linears.  Since  the 
linears  provide  an  easy  path  for  surface  contami- 
nants to  enter  these  wells  and  springs,  it  was  rea- 
soned that  most  would  be  contaminated.  An  inves- 
tigation of  70  wells  in  an  area  10  miles  by  10  miles 
revealed  that  80  percent  were  contaminated  with 
coliform  bacteria.  Enumeration  of  aerogenes,  fecal 
coliform  and  fecal  Streptococci  found  a  range  of  1 
to  2,080,000  organisms  per  100  milliliters.  A  corre- 
lation was  determined  between  high  nitrate  and 
high  phosphate  with  a  heavier  concentration  of 
bacteria.  Sources  of  the  contaminants  were  deter- 
mined to  be  septic  tank  leach  fields,  confined  live 
stock  feeding,  solid  waste  disposal  landfills  and 
spreading  of  agricultural  wastes  on  pastureland. 
Possibilities  or  corrective  action  are:  reduced 
spreading  of  manure  on  fields  and  pastures,  better 
design  of  septic  tank  absorption  fields,  on-site 
chlorinators  for  domestic  water  supplies  and  in 
some  cases,  extension  of  treated  water  supplies  to 
rural  areas.  These  same  conditions  of  shallow  well 
contamination  in  fractured  limestone  probably 
exists  in  western  Arkansas,  eastern  Oklahoma, 
southern  Missouri  and  south-east  Kansas.  (Au- 
thor's abstract) 
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VIRAL  AND  BACTERIAL  CONTAMINATION 
OF  GROUNDWATER  BY  ON-SITE 
WASTEWATER  TREATMENT  SYSTEMS  IN 
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Center  for  Ground  Water  Research,  Houston, 
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forms, Streptococci,  Wastewater,  Groundwater. 

Contamination  of  groundwater  by  enteric  viral  and 
bacterial  pathogens  is  an  important  public  health 
concern  for  on-site  wastewater  treatment  systems, 
especially  in  highly  developed  and  populated 
coastal  areas  with  permeable  soils  and  seasonally 
high  water  tables.  Viral  and  bacterial  contamina- 
tion of  groundwater  by  on-site  wastewater  treat- 
ment systems  was  studied  in  an  experimental  field 
site  on  the  NC.  coast.  A  low  pressure  dosing 
system  applied  septic  tank  effluent  (STE)  at  three 
hydraulic  loading  rates  to  two,  adjacent  drainfields 
with  the  same  sandy  soil  but  different  water  table 
depths.  In  seasonal  experiments  known  amounts  of 
bovine  enterovirus  type  1  (BE-1)  were  added  to 
the  STE.  Groundwater  samples  from  the  fields 
were  analyzed  for  BE-1  twice  weekly  before, 
during  and  after  virus  dosing  periods  of  three 
weeks.  Fecal  coliforms,  fecal  streptococci,  coli- 
phages  and  several  chemical  constituents  were  also 
measured  periodically.  Concentrations  of  BE-1,  co- 
liphages,  fecal  coliforms  and  fecal  streptococci 
were  reduced  from  their  levels  in  STE  in  both 
fields;  however,  reductions  were  several  loglO 
greater  in  the  field  with  the  deeper  water  table. 
BE-1  was  detected  in  groundwater  by  the  second 
day  of  virus  dosing  and  persisted  as  long  as  30  days 
postdosing.  There  was  no  consistent  pattern  of 
increased  microbial  concentrations  in  groundwater 
at  greater  hydraulic  loading  rates  of  STE.  Seasonal 
experiments  showed  temperature  and  overload  ef- 
fects on  the  system.  The  results  demonstrate  the 
importance  of  unsaturated  flow  for  efficient  re- 
moval of  enteric  viruses  and  bacteria  by  septic 
systems.  (Author's  abstract) 
W86-04077 


PHYSICAL  TRANSPORT  PROCESS  FOR  HY- 
DROCARBONS E\  THE  SUBSURFACE, 

Underground  Resource  Management,  Inc.,  Austin, 

TX. 

J.  R.  Kovski. 

In:  Second  International  Conference  on  Ground 

Water   Quality   Research:   Proceedings,   National 

Center  for  Ground  Water  Research,  Houston,  TX. 

(1985).  p  127-128,  2  ref. 

Descriptors:  'Hydrocarbons,  'Groundwater 
movement,  'Path  of  pollutants,  'Groundwater  pol- 
lution, Physical  properties,  Viscosity,  Density, 
Groundwater. 

The  transport  of  hydrocarbons  in  the  subsurface  is 
a  very  complex  combination  of  physical,  chemical, 
and  biological  processes.  While  the  chemical  and 
biological  processes  are  very  important  in  the 
longterm  transport  of  hydrocarbons,  the  short- 
term  transport  of  hydrocarbons  is  dominated  by 
the  physical  process.  An  understanding  of  the 
physical  transport  process  will  allow  more  efficient 
recovery  of  the  hydrocarbon,  leaving  less  in  the 
subsurface  to  be  acted  upon  by  the  chemical  and 
biological  processes.  This  paper  examines  the  phys- 
ical process  which  controls  the  rate  and  extent  of 
movement  of  hydrocarbons  in  the  subsurface.  The 
physical  process  of  transport  is  dependent  upon 
such  factors  as  hydrocarbon  viscosity,  hydrocar- 
bon density,  hydrocarbon  release  rate,  the  hydro- 
carbon release  volume,  the  water  table  depth,  the 
groundwater  gradient,  water  table  fluctuation,  sub- 
soil grain  size,  and  rainfall  pattern.  These  factors 
are  examined,  and  their  impacts  on  rate  and  extent 
of  hydrocarbon  movement  are  addressed.  (Au- 
thor's abstract) 


NITRATE  CONCENTRATIONS  IN  MUNICI- 
PAL WELLS  LOCATED  WITHIN  A  RIVER 
BED, 

Nebraska  Univ.  at  Omaha.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4B. 
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FINITE  ANALYTIC  METHOD  FOR  SOLU- 
TION OF  ONE-DIMENSIONAL  TRANSIENT 
TRANSPORT  EQUATIONS, 

Drexel  Univ.,   Philadelphia,   PA.   Dept.  of  Civil 

Engineering. 

B.  K.  Panigrahi,  and  J.  C.  Hwang. 

IN:  Second  International  Conference  on  Ground 

Water   Quality   Research:   Proceedings,   National 

Center   for   Ground   Water   Research,    Houston, 

Texas.  (1985).  p  138-141,  7  fig,  1  tab,  5  ref. 

Descriptors:  'Mathematical  analysis,  'Transport 
equations,  'Path  of  pollutants,  'Finite  analytic 
method,  Solute  transport,  Convection,  Dispersion, 
Groundwater. 

A  new  numerical  method  called  finite  analytic 
method  is  proposed  to  solve  the  ground  water 
solute  transport  problems.  This  method  differs 
from  the  others  in  that  it  incorporates  local  analyti- 
cal solutions  to  a  numerical  scheme  for  the  linear 
or  nonlinear  partial  differential  equation  describing 
the  global  problem.  The  proposed  method  is  used 
to  solve  three  cases  of  one-dimensional  convective- 
dominated  solute  transport  problems  in  ground 
water    system.    They    are    less,    moderately    and 


highly  convective  dominated  transport  problems 
with  grid  peclet  number  equals  to  1,  10  and  100 
respectively.  The  corresponding  dispersion  coeffi- 
cients are  0.25,  0.025,  and  0.0025  respectively.  The 
other  physical  parameters  considered  for  the  solu- 
tion scheme  are  seepage  velocity  of  0.5,  spatial  grid 
length  of  0.5  and  a  time  interval  of  0.4.  The  results 
are  compared  with  the  exact  solution,  Crank-Nich- 
olson finite  difference  scheme  and  Galerkin  finite 
element  method.  The  new  scheme  is  capable  of 
producing  reliable  and  stable  solutions.  (Author's 
abstract) 
W86-04079 


DEVELOPING  INFORMATION  ON  ALDI- 
CARB  LEVELS  IN  LONG  ISLAND  GROUND- 
WATER, 

Cornell  Univ.,  Ithaca,  NY.  Center  for  Environ- 
mental Research. 

K.  S.  Porter,  A.  T.  Lemley,  H.  B.  Hughes,  and  R. 
L.  Jones. 

IN:  Second  International  Conference  on  Ground 
Water  Quality  Research:  Proceedings,  National 
Center  for  Ground  Water  Research,  Houston, 
Texas.  (1985).  p  142-145,  3  fig,  4  tab,  10  ref. 

Descriptors:  'Groundwater  pollution,  'Aldicarb, 
'Chemical  analysis,  Groundwater,  Pesticides, 
TEMIK,  Drinking  water,  Wells,  Degradation. 

Since  the  discovery  of  aldicarb  residues  in  Long 
Island  groundwater  in  1979,  well  over  10,000  sou 
and  water  samples  on  Long  Island  have  been  ana- 
lyzed. Work  reported  herein  couples  this  extensive 
data  base  with  further  field  and  laboratory  studies 
to  develop  a  sound  scientific  assessment  of  the 
expected  duration  and  distribution  of  aldicarb  resi- 
dues in  Long  Island  groundwater.  Preliminary  re- 
sults from  the  shallow  groundwater  field  site  and 
monitoring  wells  indicate  that  the  average  concen- 
tration of  aldicarb  residues  on  Long  Island  is  drop- 
ping. The  decline  of  residues  in  areas  where  rela- 
tively deep  groundwater  is  present  is  less  apparent 
due  to  the  continuing  recharge  of  residues  into 
groundwater  from  the  unsaturated  zone.  Prelimi- 
nary results  from  laboratory  studies  indicate  that 
the  half-life  of  aldicarb  residues  is  approximately  2- 
3  years  in  Long  Island  groundwater.  Laboratory 
studies  show  that  estimates  of  half-lives  obtained 
from  distilled  water  hydrolysis  studies  using  actual 
soil  and  water  samples  from  the  specific  locations. 
(Lantz  -  PTT) 
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SPRINGS  ARE  MORE  EFFICIENT  AND  RELI- 
ABLE THAN  WELLS  FOR  MONITORING 
GROUND  WATER  QUALITY  IN  MOST  LIME- 
STONE TERRAINS  -  A  CONSEQUENCE  OF 
TRANSPORT  PROCESSES  OCCURRING  IN 
CONDUITS, 

National  Park  Service,  Mammoth  Cave,  KY. 
J.  F.  Quinlan,  and  R.  O.  Ewers. 
IN:  Second  International  Conference  on  Ground 
Water  Quality   Research:   Proceedings,   National 
Center    for   Ground    Water   Research,    Houston, 
Texas.  (1985).  p  146-148,  2  fig,  9  ref. 

Descriptors:  'Groundwater  quality,  'Wells, 
•Springs,  'Monitoring,  'Groundwater  manage- 
ment, Water  quality,  Water  pollution  control, 
Groundwater  movement,  Infiltration,  Groundwat- 


In  mature  karst  areas,  where  carbonate  bedrock  is 
above  the  water  table,  infiltration  water  percolates 
vertically  until  it  intercepts  a  cave  system  in  which 
most  flow  is:  (1)  nearly  horizontal,  (2)  m  conduits, 
(3)  convergent,  generally  dendritic  or  trellised,  (4) 
generally  in  the  uppermost  fringe  of  the  phreatic 
zone,  and  (5)  to  a  spring  (or  group  of  springs)  that 
drains  an  entire  groundwater  basin.  The  flow  in  a 
large  conduit  is  in  many  ways  analagous  to  flow  in 
a  surface  river.  The  trunk  flow  of  both  is  fed  by 
tributaries  and  by  diffuse  flow  through  the  sur- 
rounding rock  or  sediment;  but  most  of  the  flow  to 
a  conduit  is  at  a  higher  velocity  than  it  is  to  a 
surface  river,  and  it  is  through  vertical  joints  and 
bedding  planes  rather  than  pores.  The  only  sure 
way  to  sense  the  active  flow  from  a  site  to  be 
monitored  is  to  intercept  the  conduit  system  that 
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drains  it.  And  unless  one  can  prove  (generally  by 
dye-tracing)  that  a  particular  cave  stream  drains  all 
of  the  site,  springs,  rather  than  observation  wells, 
are  the  most  efficient,  reliable,  and  economical 
places  to  monitor  for  pollutants  in  most  limestone 
terrains  where  carbonate  rock  is  in  the  vadose 
zone.  This  is  because  the  probability  of  a  randomly 
located  drill  hole  intersecting  such  a  conduit  is 
almost  nil.  A  plan  to  guarantee  sensing  of  the 
conduit  system  should  include:  (1)  location  of 
springs  along  streams  and  in  sinkhole  bottoms,  (2) 
dye-tracing  to  show  the  presence  or  absence  of 
flow  routes,  and  (3)  judicious  selection  of  springs 
as  leachate-monitoring  and  background-monitoring 
sites,  as  discussed  in  the  text.  The  plan  may  include 
monitoring  of  cave  streams  and  mapping  of  the 
potentiometric  surface  and  of  groundwater  basin 
boundaries.  (Author's  abstract) 
W86-04081 


EFFECT  OF  STOCHASTIC  INPUTS  AND  PA- 
RAMETERS IN  SOLUE-TRANSPORT  MODEL- 
ING, 

Oklahoma  State  Univ.,  Stillwater. 

J.  Wagner,  W.  Pettyjohn,  K.  Goff,  B.  Huffman, 

and  D.  Saunders. 

IN:  Second  International  Conference  on  Ground 

Water  Quality   Research:   Proceedings,    National 

Center   for   Ground   Water   Research,    Houston, 

Texas.  (1985).  p  149-154,  8  fig,  44  ref.  Contract  No. 

CR-811116. 

Descriptors:  'Aquifers,  *Water  quality  modeling, 
•Modeling,  'Stochastic  hydrology,  'Path  of  pol- 
lutants, 'Groundwater  pollution,  'Solute  trans- 
port, Parametric  hydrology,  Monte  Carlo  Method, 
Mathematical  studies,  Statistical  analysis,  Ground- 
water, Pollutants. 

Successful  planning,  design  and  regulatory  evalua- 
tions should  be  based  on  both  deterministic  and 
stochastic  techniques,  but  most  scientists  and  engi- 
neers treat  solute-transport  calculating  as  if  they 
were  only  deterministic.  In  conventional  solute- 
transport  predictions,  random  variables  and  uncer- 
tain model  parameters  are  replaced  by  their  ex- 
pected values  and  the  resulting  deterministic  model 
is  solved.  An  approach  of  this  type  can  often  be 
misleading.  With  stochastic  analysis,  it  becomes 
possible  to  make  statements  such  as:  At  the  point 
of  interest,  the  concentration  interval  of  5.0  to  10.0 
mg/1  includes  the  expected  value  with  a  probabili- 
ty of  0.95.  The  use  of  Monte-Carlo  methods  to 
introduce  stochastic  variables  into  a  deterministic 
analytical  solute-transport  model  is  demonstrated. 
This  approach  can  account  for  uncertainties  in 
boundary  conditions,  such  as  input  flow  rates  and 
concentrations,  as  well  as  uncertainties  in  model 
transport  coefficients,  such  as  hydraulic  conductiv- 
ity and  hydrodynamic  dispersion  coefficients.  The 
results  of  this  stochastic  modeling  approach  in- 
clude not  only  the  expected  value  of  concentration 
at  a  point  of  interest,  but  also  the  frequency  distri- 
bution for  the  concentration  based  on  uncertainties 
in  the  model  input  and  transport  parameters.  The 
frequency  distribution  can  be  used  to  assess  the  risk 
posed  by  the  release  a  chemical  substance  into  the 
subsurface  environment.  Information  gained  by  a 
stochastic  analysis  can  also  be  used  to  decide 
whether  parameters  on  a  deterministic  model  have 
been  evaluated  with  sufficient  precision  for  use  in  a 
simulation.  Finally,  the  introduction  of  randomness 
or  uncertainty  into  a  model  must  reflect  what  is 
physically  happening  in  the  process  to  the  extent 
possible.  (Author's  abstract) 
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SEAWATER  INTRUSION  IN  THE  SAN  JUAN 
ISLANDS, 

San  Diego   State  Univ.,   CA.   Dept.   of  Natural 

Science. 

W.  J.  Wallace. 

IN:  Second  International  Conference  on  Ground 

Water  Quality   Research:   Proceedings,   National 

Center   for   Ground   Water    Research,    Houston, 

Texas.  (1985).  p  155-157,  5  fig,  19  ref. 

Descriptors:  'Saline  water  intrusion,  'Groundwat- 
er pollution,  'Washington,  'Wells,  Encroachment, 
Monitoring,  Spectral  analysis,  San  Juan  Islands. 


A  study  of  seawater  intrusion  into  the  groundwat- 
er of  three  islands  in  San  Juan  County,  Washington 
was  done  throughout  1980,  with  subsequent  moni- 
toring through  summers  including  1983.  The  indig- 
enous human  population  depends  solely  upon 
groundwater.  Subsequently,  hundreds  of  wells 
have  been  drilled  which  eliminated  the  problem  of 
new  drilling  to  provide  water  study  samples.  Fifty- 
one  in  and  out  of  use  wells  provided  the  sample 
base  which  were  monitored  monthly  for  possible 
seawater  intrusion  using  the  chloride  ion  concen- 
tration as  an  indicator.  Atomic  absorption  was 
used  when  more  detailed  analyses  were  necessary. 
Data  from  neighboring  individual  wells  showing 
seawater  intrusion  were  used  to  develop  a  general 
horizontal  picture  of  seawater  intrusion  patterns.  A 
few  of  the  conclusion  thus  far  are:  (1)  A  deep  well 
which  has  been  drilled  into  fractured  rock  shows 
less  variance  in  water  composition  with  time. 
Wells  drilled  deep  into  gravels,  however,  show 
considerably  more  variation;  (2)  If  a  well  water  is 
to  be  analyzed  only  annually  as  a  check  against 
possible  sea  water  intrusion  then  late  fall  is  the  best 
time,  since  water  use  is  high,  precipitation  low,  and 
the  water  table  is  lowered;  (3)  Physical  monitoring 
of  a  well's  dynamic  water  level  is  not  in  itself  a 
means  to  be  solely  trusted  to  identify  sea  water 
intrusion  since  it  does  not  always  rise  and  fall  with 
the  tide;  (4)  The  Ghyben-Herzberg  relation  which 
assumes  simple  hydrostatic  conditions  in  a  homo- 
geneous, unconfined  coastal  aquifer  does  not  de- 
scribe the  sea  water/fresh  water  lens  in  the  San 
Juan  area  studied;  and  (5)  From  the  year's  analyti- 
cal data  horizontal  maps  delineating  areas  of  sea 
water  intrusion  can  be  drawn.  Vertical  profile  dia- 
grams present  significantly  greater  problems. 
(Lantz  -  PTT) 
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SUBSURFACE  TRANSPORT  OF  URBAN 
RUNOFF  POLLUTANTS, 

Arizona  Univ.,  Tucson. 

L.  G.  Wilson,  C.  P.  Gerba,  M.  W.  Bolton,  and  J. 

B.  Rose. 

IN:  Second  International  Conference  on  Ground 

Water  Quality   Research:   Proceedings,   National 

Center    for   Ground    Water    Research,    Houston, 

Texas.  (1985).  p  158-160,  4  fig,  2  tab,  3  ref. 

Descriptors:  'Groundwater  movement,  'Path  of 
pollutants,  'Urban  runoff,  'Vadose  water,  'Runoff 
pollution,  Gravity  groundwater,  Groundwater  pol- 
lution, Water  pollution,  Metals,  Microorganisms, 
Organic  matter,  Tucson,  Arizona,  Water  sampling. 

Five  injection  tests  were  conducted  on  an  experi- 
mental dry  well  at  a  site  near  Tucson,  Arizona. 
Primary  goals  of  the  tests  were  to  determine  flow 
patterns  in  the  vadose  zone,  and  attenuation  of 
urban  runoff  pollution  (metal,  microorganisms,  and 
organic  matter)  in  vadose  zone/groundwater  flow 
systems.  A  perched  groundwater  system  and  a 
water  table  mound  were  observed  by  neutron 
moisture  logging  with  lateral  flow  velocities  aver- 
aging 500  ft/day.  Metals  were  detected  breaking 
through  in  a  vadose  zone  sampling  well.  Microbial 
tracers  were  also  observed  in  the  vadose  zone 
sampling  wells,  but  peak  values  were  markedly 
reduced  below  input  values.  The  initial  concentra- 
tion of  organic  matter  breaking  through  in  the 
sampling  well  was  58%  of  the  input  values.  No 
organic  matter  of  microorganisms  were  detected  in 
pumped  groundwater  samples.  It  was  generally 
concluded  that  (1)  dry  well  injection  of  urban 
runoff  may  develop  perched  groundwater  systems 
capable  of  spreading  injected  water  within  the 
radius  of  influence  of  nearby  wells,  and  (2)  given 
the  pollutant  loading  rates  of  the  test,  groundwater 
was  not  deteriorated.  (Author's  abstract) 
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FINTTE  ELEMENT  METHOD  WITH  REGION 
WISE  ITERATION  SCHEME  FOR  SOLVING 
GROUNDWATER  SOLUTE  TRANSPORT 
EQUATION, 

Oak  Ridge  National  Lab.,  TN. 

G.  -T.  Yeh,  and  J.  C.  Hwang. 

IN:  Second  International  Conference  on  Ground 

Water   Quality   Research:    Proceedings,    National 

Center   for   Ground   Water    Research,    Houston, 

Texas.  (1985).  p  161-164,  5  fig,  10  ref. 


Descriptors:  'Mathematical  analysis,  'Finite  ele- 
ment method,  'Path  of  pollutants,  'Groundwater 
movement,  'Groundwater  pollution,  Computer 
programs,  Groundwater,  Galerkin  Finite  Element 
Method. 

By  using  subregion  iteration  with  the  orthogonal 
weighting  finite  element  method  for  computating 
large-field  problems  of  groundwater  solute  trans- 
port, CPU  memory  requirement  can  be  drastically 
reduced.  The  convergence  rate  is  enhanced  over 
the  pointwise  iteration  method.  The  use  of  orthog- 
onal weighting  functions  assures  convergence  be- 
cause the  resulting  coefficient  matrix  is  always 
irreducible  and  diagonally  dominant.  Such  proper- 
ties of  a  matrix  are  closely  tied  to  the  sufficient 
conditions  for  the  convergence  of  an  iteration 
method.  Computer  runs  for  test  problems  were 
carried  out  for  10  x  10,  30  x  30  and  50  x  50  grid 
systems  with  2,3  and  4  subregions.  The  CPU 
memory  and  CPU  time  were  monitored  during 
each  run.  The  numbers  of  iterations  required  for 
convergence  in  each  time  step  were  also  recorded. 
The  results  are  useful  information  for  the  determi- 
nation of  the  number  of  subregions  required  for  a 
given  computer  memory  capacity  and  for  the  esti- 
mation of  the  CPU  time  using  the  subregion  iter- 
ation method.  (Author's  abstract) 
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SOME  CONCEPTS  PERTAINING  TO  ESTVESTI- 
GATTVE  METHODOLOGY  FOR  SUBSURFACE 
PROCESS  RESEARCH, 

Robert   S.    Kerr   Environmental   Research    Lab., 

Ada,  OK. 

W.  J.  Dunlap. 

IN:  Second  International  Conference  on  Ground 

Water   Quality   Research:   Proceedings,   National 

Center   for   Ground   Water   Research,    Houston, 

Texas.  (1985).  p  167-172,  5  fig,  7  ref. 

Descriptors:  'Groundwater  movement,  'Path  of 
pollutants,  'Groundwater  pollution,  'Soil  col- 
umns, Core  drilling,  Aquifers,  Groundwater,  Mi- 
crocosm systems,  Subsurface  water,  Investigative 
methodology. 

Problems  of  investigative  methodology  comprise  a 
critical  and  often  preponderant  element  of  research 
to  delineate  and  quantitate  processes  which  govern 
the  transport  and  fate  of  pollutants  in  subsurface 
environments.  Examination  of  several  recent  re- 
search studies  illustrates  that  both  laboratory  and 
field  (in-situ)  methodologies  are  useful  in  subsur- 
face processes  research,  but  also  clearly  shows  that 
such  research  involves  formidable  methodological 
problems  which  result  primarily  from  the  nature  of 
terrestrial  subsurface  environments.  Such  environ- 
ments are  usually  remote  and  relatively  inaccessi- 
ble. This  causes  major  methodological  problems  in 
acquiring  authentic,  uncontaminated  samples  of 
water  and/or  solids  for  analysis  and  microcosm 
construction.  Subsurface  environments  are  also 
highly  structured  and  often  exhibit  significant  het- 
erogeneity across  relatively  short  distances,  which 
causes  difficulties  in  determining  proper  locations 
for  sample  acquisitions  and  in  simulating  subsur- 
face environments  in  the  laboratory.  Finally,  slow 
rates  of  movement  and  long  residence  times  of 
water  and  pollutants  within  subsurface  environ- 
ments are  responsible  for  methodological  problems 
associated  with  the  need  to  detect  and  characterize 
processes  occurring  at  very  slow  rates.  Advances 
in  a  number  of  diverse  areas,  including  particularly 
geophysical  methods,  analytical  procedures,  mi- 
crocosm technology,  and  drilling,  coring,  and  well 
completion  techniques,  are  required  for  needed 
improvements  in  methodology  for  subsurface  proc- 
esses research.  (Author's  abstract) 
W86-04086 


STATISTICAL  EXAMINATION  OF  SMALL- 
SCALE  SPATIAL  VARIABILITY  OF  VOLA- 
TILE ORGANIC  COMPOUNDS  AND  INOR- 
GANIC ANIONS  EN  GROUNDWATER, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
J.  E.  Barbash,  and  J.  F.  Barker. 
IN:  Second  International  Conference  on  Ground 
Water   Quality   Research:   Proceedings,   National 
Center    for   Ground    Water   Research,    Houston, 
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Texas.  (1985).  p  177-180,  6  fig,  2  tab,  1 1  ref. 

Descriptors:  'Statistical  analysis,  'Organic  com- 
pounds, 'Inorganic  compounds,  'Groundwater 
pollution,  Spatial  distribution,  Groundwater  move- 
ment, Volatile  organic  compounds,  Landfills, 
Aquifers,  Groundwater. 

One  approach  to  the  study  of  processes  governing 
the  fate  of  chemical  contaminants  in  groundwater 
is  the  detailed  examination  of  previously  contami- 
nated systems.  A  chi-square  analysis  of  the  distri- 
butions of  nine  volatile  organic  compounds 
(VOCs)  and  three  inorganic  anions  in  the  ground- 
water in  unconsolidated  sediments  beneath  an 
abandoned  landfill  near  Ottawa,  Ontario  indicates 
that  the  small-scale  (1  m)  spatial  variability  of 
contaminant  concentrations  is  significantly  higher 
for  VOCs  than  for  inorganic  species.  While  con- 
centration versus-depth  profiles  for  inorganics  are 
relatively  'smooth,'  corresponding  VOC  profiles 
are  highly  irregular,  with  concentrations  in  points 
spaced  one  meter  apart  often  differing  by  one  to 
four  orders  of  magnitude.  Differences  in  spatial 
heterogeneity  between  three  VOCs  and  the  inor- 
ganic species  were  statistically  significant  close  to 
the  inferred  source  area,  but  non-significant  in 
wells  further  down-gradient.  The  description  of 
the  spatial  distribution  of  contaminants  in  uncon- 
solidated aquifers  may  therefore  require  a  much 
higher  density  of  sampling  points  for  VOCs  than 
for  inorganic  species.  (Author's  abstract) 
W86-04089 


IN-SITU  DETERMINATION  OF  DISPERSION 
COEFFICIENTS  AND  ADSORPTION  PARAM- 
ETERS FOR  CONTAMINANTS  USING  A 
PUSH-PULL  TEST, 

Insitu  Consulting,  Laramie,  WY. 
A.  C.  Bumb,  I.  J.  Drever,  and  C.  R.  McKee. 
In:  Second  International  Conference  on  Ground- 
water  Quality    Research:    Proceedings,    National 
Center  for  Groundwater  Research,  Houston,  TX. 
(1985).  p  186-190,  6  fig,  19  ref. 

Descriptors:  *In-situ  tests,  'Groundwater  move- 
ment, 'Mathematical  analysis,  'Path  of  pollutants, 
Dispersion,  Adsorption,  Aquifers,  Groundwater 
pollution. 

This  paper  describes  a  practical  in-situ  test  proce- 
dure for  measuring  dispersion  coefficients  and  ad- 
sorption parameters.  The  procedure  involves  injec- 
tion of  a  relatively  small  volume  of  groundwater 
spiked  with  the  solute  of  interest  and  subsequent 
production  of  fluid.  Laboratory  experiments  are 
required  to  define  the  form  of  the  adsorption  equa- 
tion, and  to  determine  the  volume  and  concentra- 
tions to  be  injected.  The  dispersion  coefficient  is 
determined  by  history  matching  the  effluent  com- 
position of  a  non-adsorbing  species,  for  which  total 
anions  is  an  alternative,  against  the  computer  re- 
sults. The  adsorption  parameters  are  then  deter- 
mined by  history-matching  the  effluent  composi- 
tion against  the  computer  results.  A  computer  pro- 
gram has  been  developed  which  uses  any  one  of 
several  adsorption  equations.  A  boundary  condi- 
tion used  in  previous  studies  is  shown  to  be  in 
error,  and  the  current  boundary  condition  is  pre- 
sented. (Author's  abstract) 
W86-04092 


SIMPLIFIED  GROUNDWATER  SAMPLING 
TECHNIQUES  AT  LANDFILLS, 

Beling  Consultants,  Inc.,  Moline,  IL. 
R.  L.  Schaffer,  and  J.  F.  Merchie. 
In:  Second  International  Conference  on  Ground- 
water  Quality   Research:    Proceedings,    National 
Center  for  Groundwater  Research,  Houston,  TX. 
(1985).  p  208-209. 

Descriptors:  'Groundwater,  'Water  sampling, 
•Landfills,  'Water  analysis,  Groundwater  pollu- 
tion, Monitoring,  Wells,  Statistical  analysis,  Sam- 
pling. 

The  Department  of  Water,  Air  and  Waste  Manage- 
ment (WAWM)  for  the  State  of  Iowa  established 
protocol  for  groundwater  sample  collection  at 
landfills.  A  'non-protocol'  collection  technique  was 
used  at   the  Clinton  County   Area   Solid   Waste 


Agency  (CCASWA),  East  Landfill  Site,  in  Clin- 
ton, Iowa,  to  reduce  labor  costs.  When  three  (3) 
successive  semi-annual  sample  analyses  exceeded 
the  lead  concentration  standard  at  a  single  moni- 
toring well  for  the  municipal  landfill,  WAWM 
requested  a  comprehensive  and  costly  site  investi- 
gation. Subsequently,  a  reduced  scope  of  investiga- 
tion was  negotiated  between  WAWM  and 
CCASWA.  WAWM  agreed  that,  if  the  reduced 
scope  investigation  could  prove  (1)  that  non-proto- 
col sampling  was  environmentally  conservative, 
and  (2)  there  was  no  tendency  for  increased  lead 
concentration  with  respect  to  time,  then  the 
CCASWA  could  continue  non-protocol  sampling, 
so  long  as  groundwater  contamination  levels  were 
below  the  threshhold  limits.  A  statistical  analysis 
of  the  difference  between  the  collection  techniques 
indicated  the  non-protocol  technique  is  environ- 
mentally conservative  compared  to  the  protocol 
collection  technique,  with  a  90%  degree  of  confi- 
dence. Regression  analysis  of  the  laboratory  tests 
of  non-protocol-collected  samples  indicated  there 
was  no  tendency  for  increased  lead  concentration 
with  time.  (Author's  abstract) 
W86-04098 


INDICES  IDENTIFYING  SUBSURFACE  MI- 
CROBIAL COMMUNITIES  THAT  ARE 
ADAPTED  TO  ORGANIC  POLLUTION, 

Florida  State  Univ.,  Tallahassee.  Center  for  Bio- 
medical and  Toxicological  Research. 
G.  A.  Smith,  J.  S.  Nickels,  J.  D.  Davis,  R.  H. 
Findlay,  and  P.  S.  Vashio. 

In:  Second  International  Conference  on  Ground- 
water Quality  Research:  Proceedings,  National 
Center  for  Groundwater  Research,  Houston,  TX. 
(1985).  p  210-213,  1  fig,  3  tab,  19  ref. 

Descriptors:  'Subsurface  water,  'Organic  com- 
pounds, 'Groundwater  pollution,  'Microbiological 
studies,  'Microenvironment,  Groundwater,  Water 
analysis,  Biological  analysis. 

The  subsurface  microbiota  and  their  extracellular 
excretion  products  are  of  primary  importance  in 
the  maintenance  of  the  ground  water  resources 
particularly  when  the  water  is  polluted.  With  the 
development  of  quantitative  biochemical  assays  for 
biomass,  community  structure,  and  metabolic  ac- 
tivities of  the  microbes  of  the  subsurface  sediments, 
it  proved  possible  to  search  for  assays  that  corre- 
lated with  exposure  to  pollution.  The  subsurface 
sediments  from  an  abandoned  creosote  waste  de- 
posit showed  that  exposure  to  pollution  increased 
the  total  microbial  biomass  as  measured  by  the 
extractable  phospholipid;  shifted  the  community 
structure  by  decreasing  the  proportion  of  gram 
positive  bacteria  that  form  glycerol  teichoic  acids 
and  induced  distinctive  changes  in  the  ester-linked 
phospholipid  fatty  acids.  Pollution  of  the  subsur- 
face sediments  caused  a  shift  in  the  nutritional 
status  to  a  more  balanced  growth  condition  in  the 
unsaturated  zone  reflected  in  an  increased  rate  of 
phospholipid  formation  relative  to  the  formation  of 
the  endogenous  storage  polymer  beta  hydroxyal- 
kanoate  measured  after  a  short  exposure  to  14C- 
acetate.  In  the  saturated  zone,  contamination  in- 
duced unbalanced  growth.  (Author's  abstract) 
W86-04099 


MODELS  FOR  POLLUTED  STREAMS  SUB- 
JECT TO  FAST  PURIFICATION, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
D.  S.  Bhargava. 

Water  Research  WATRAG,  Vol.  20,  No.  1,  p  1-8, 
January  1986.  2  fig,  4  ref. 

Descriptors:  'Model  studies,  'Mathematical 
models,  'Water  pollution,  'Organic  compounds, 
Assimilative  capacity,  Wastewater,  Self-purifica- 
tion, Biological  oxygen  demand,  Dissolved 
oxygen,  Wastewater  outfalls,  Rivers. 

The  classic  Streeter-Phelps  models  for  stream  anal- 
ysis, though  in  use  for  the  last  five  decades,  are  of 
little  value  for  an  accurate  prediction  of  polluted 
streams'  BOD  and  DO  sag  parameters,  because 
they  do  not  account  for  bioflocculation  taking 
place  after  the  sewage  outfalls  into  streams  as  a 
result  of  which,  settleable  BOD,  a  significant  com- 
ponent of  the  total  BOD,  is  removed  in  short 


distances.  The  extremely  fast  BOD  assimilation  in 
rivers  Ganga  and  Yamuna  of  the  Indeogangetic 
plain  modelled  for  the  physico-chemical  linear  re- 
moval of  the  settleable  BOD  and  exponential 
decay  of  the  nonsettleable  BOD,  has  been  utilized 
for  evolving  models  for  accurate  prediction  of  DO 
sag  parameters  and  BOD  in  point  and  nonpoint 
systems  of  waste  outfalls.  Case  examples  have  been 
presented  for  illustrating  the  computation  of  com- 
pound DO  sag  resulting  from  multi-waste  outfalls, 
and  to  show  the  superiority  of  a  point  system  over 
the  nonpoint  system  of  waste  disposal.  (Lantz- 
PTT) 
W86-04101 


COMPARISON  OF  TWO  RIVER  QUALITY 
MODELS, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

R.  W.  Crabtree,  I.  D.  Cluckie,  C.  F.  Forster,  and 
C.  P.  Crockett. 

Water  Research  WATRAG,  Vol.  20,  No.  1,  p  53- 
61,  January  1986.  4  fig,  6  tab,  18  ref,  1  append. 

Descriptors:  'Model  studies,  'Rivers,  'Water  qual- 
ity, Comparison  studies,  Modelling,  Blackwater 
model,  Thames  Water  Authority,  England. 

Two  deterministic  river  quality  models  are  evalu- 
ated and  compared  by  applying  them  to  the  R. 
Blackwater.  The  first  model,  Qual-II  is  a  general 
purpose  universal  model  developed  by  the  United 
States  Environment  Protection  Agency  and  the 
second  a  version  of  the  Water  Research  Centre 
river  quality  model  (Blackwater  model)  developed 
specifically  for  the  R.  Blackwater  by  Thames 
Water  Authority  but  is  no  longer  in  use.  After 
model  calibration,  the  general  Qual-II  model  pro- 
duced a  closer  prediction  than  the  Blackwater 
model,  when  compared  with  observed  data.  The 
main  reason  for  the  differences  in  the  model  results 
was  considered  to  be  the  treatment  of  non-point 
input  sources.  The  results  suggest  that  if  modelling 
resources  are  limited,  the  Qual-II  model  can  be 
applied  rather  than  a  river  specific  model.  (Au- 
thor's Abstract) 
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NITROGEN-ISOTOPE  STUDY  OF  THE 
SOURCE  OF  NITRATE  CONTAMINATION  IN 
GROUNDWATER  OF  THE  PLEISTOCENE 
COASTAL  PLAIN  AQUD7ER,  ISRAEL, 

Weizmann   Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

N.  Kaplan,  and  M.  Magaritz. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  131- 

135,  February  1986.  1  fig,  3  tab,  24  ref. 

Descriptors:  'Groundwater  pollution,  'Fertilizers, 
•Nitrates,  'Isotope  studies,  Nitrogen  isotope 
Coastal  aquifers,  Israel,  Radioisotopes,  Wastewatei 
irrigation. 

An  elevated  level  of  N03(-)  (mean  value  for  1981 
was  53  mg/1  N03(-)  as  N03(-))  occurs  in  phreatic 
groundwater  in  the  Coastal  Plain  sandy  aquifer 
Israel.  N03(-)  in  water  with  a  wide  range  of  con 
centrations  has  delta  15N  in  the  range  of  +4.7  tt 
4-11.4  parts  per  thousand,  suggesting  derivatioi 
from  oxidation  of  soil  organic  matter  and  (in  spe 
cific  cases)  from  animal  wastes.  Only  one  sampU 
has  delta  15N  =  -0.3  parts  per  thousand  that  wouli 
indicate  derivation  through  fertilizer  application 
Water  from  sewage  treatment  plant  used  for  irriga 
tion,  or  for  filtration  into  the  aquifer,  is  highl] 
enriched  in  15N  (+19.2  to  +28.8  parts  per  thou 
sand),  reflecting  ammonia  volatilization.  The  iso 
topic  data  are  consistent  with  the  models  previous 
ly  published,  which  suggest  that  the  main  source 
of  N03(-)  contamination  in  groundwater  in  tin 
region  are:  oxidation  of  organic  matter  during  cul 
tivation  of  virgin  land  and  swamp  reclamation 
(Author's  abstract) 
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COMPARISON  OF  POSITIVELY  CHARGEI 
MEMBRANE  FILTERS  AND  THEIR  USE  D 
CONCENTRATING  BACTERIOPHAGES  D 
WATER, 
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Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 

and  Cell  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04121 


STATIC    SHAKE-FLASK    BIOTRANSFORMA- 
TION OF  ENDOTHALL, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Biolog- 
ical Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04132 


BEHAVIOR  OF  METHYLTIN  COMPOUNDS 
UNDER  SIMULATED  ESTUARINE  CONDI- 
TIONS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 
try. 

0.  F.  X.  Donard,  and  J.  H.  Weber. 
Environmental        Science        and       Technology 
ESTHAG,  Vol.  19,  No.  1 1,  p  1 104-1 1 10  November 
1985.  3  fig,  2  tab,  24  ref. 

Descriptors:  'Fate  of  pollutants,  'Estuaries,  •Sim- 
ulation analysis,  'Metal  organic  pesticides,  'Model 
studies,  *Methyltin  compounds,  Tin,  Pollutant 
identification,  Industrial  wastes,  Models,  Heavy 
metals,  Ful  vie  acids,  Separation  techniques. 

A  2  to  the  third  power  factorial  design  is  used  to 
study  the  behavior  of  MeSnCB,  Me2SnC12,  and 
Me3SnCl  under  laboratory-simulated  estuarine 
conditions.  The  quaternary  system  includes  meth- 
yltin  ions  (5  mg/liter  as  Sn),  ionic  strength  (0-35  g 
of  NaCl/liter)  fulvic  acid  (0-25  milligrams/  liter), 
ind  hydrous  iron  oxides  (0-1000  milligrams/liter). 
Analysis  of  methyltin  compounds  involves  hydride 
generation,  separation  by  chromatographic  pack- 
ing material,  atomization  in  a  heated  quartz  fur- 
nace, and  detection  by  atomic  absorption  spectros- 
copy. Removal  of  organotin  compounds  from  solu- 
tion after  filtration  at  0.4  micrometers  is  from  83  to 
100%  for  MeSnC13,  from  28  to  66%  for 
Me2SnC12,  and  from  15  to  28%  for  Me3SnCl. 
Increasing  ionic  strength  inhibits  the  removal  of 
MeSnC13  and  Me2SnC12.  Fulvic  acid  concentra- 
tion contributes  to  increased  removal  of  organotin 
compounds  in  saline  waters  but  prevents  adsorp- 
tion of  Me2SnC12  under  freshwater-simulated  con- 
ditions. Higher  iron  oxide  concentration  enhances 
removal  of  MeSnC13  and  Me2SnC12  but  has  little 
effect  on  Me3SnCl.  This  discusses  mechanisms  in- 
volved and  relates  them  to  estuarine  processes. 
(Author's  abstract) 
W86-04133 


SEASONAL  VARIATION  IN  WEATHERING 
AND  TOXICITY  OF  CRUDE  ODL  ON  SEA- 
WATER  UNDER  ARCTIC  CONDITIONS, 

Tromsoe  Univ.   (Norway).   Dept.   of  Chemistry. 
L.  K.  Sydnes,  T.  H.  Hemmingsen,  S.  Skare,  S.  H. 
Hansen,  and  I.  B.  Falk-Petersen. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  19,  No.  11,  p  1076-1081  November 
1985.  Project  Nos.  312,  406,  and  505. 

Descriptors:  'Toxicity,  'Oil,  'Seawater,  'Arctic, 
•Weathering,  Degradation,  Diatoms,  Echino- 
derms,  Marine  animals,  Marine  plants,  Arctic  zone, 
Oil  spills,  Oil  pollution,  Oxidation,  decomposition, 
Fate  of  pollutants,  Seasonal  variation,  Skeletonema 
costatum,  Strongylocentrotus  droebachiensis, 
Strongylocentrotus  droebachiensis. 

Laboratory  experiments  were  carried  out  to  assess 
how  the  natural  variation  in  solar  energy  influx  in 
an  arctic  area  would  affect  the  formation  of  photo- 
products  with  respect  to  oxygen  content,  water 
solubility,  and  toxicity.  Experiments,  lasting  for  14 
days,  were  carried  out  each  month  from  February 
1983  to  January  1984.  Studies  on  the  weathering  of 
Ekofisk  crude  oil  in  seawater  showed  that  the  oil 
composition  is  affected  mainly  by  evaporation 
during  October  to  February.  During  the  rest  of  the 
year  the  composition  is  considerably  influenced  by 
photoxidation  and  subsequent  dissolution  of  polar 
oxidation  products  in  the  water  phase.  The  photo- 
toxicity of  the  seawater  samples  to  the  marine 
diatom  Skeletonema  costatum  was  tested  immedi- 
ately after  weathering.  The  toxicity  of  the  sea- 
water samples  was  evaluated  in  sea  urchin  eggs 


from  Strongylocentrotus  droebachiensis  and  S.  pal- 
lidus.  Results  of  the  biological  tests  clearly  show 
that  the  toxicity  of  the  water-soluble  oil  fraction 
depends  on  the  conditions  persisting  during  the 
weathering  period.  Polar  oxidation  products 
present  in  the  water  phase  are  toxic  and  may 
represent  a  hazard  to  marine  organisms  in  the 
Arctic  spring  and  summer.  (Geiger  -  PTT) 
W86-04134 


SCAVENGING  OF  AIUBORNE  POLYCYCLIC 
AROMATIC  HYDROCARBONS  BY  RAIN, 

Ministerie  van  Volksgezondheid  en  Milieuhygiene, 
Leidschendam  (Netherlands).  Lab.  for  Ecology, 
Water  and  Drinking  Water. 
P.  C.  M.  van  Noort,  and  E.  Wondergem. 
Environmental  Science  and  Technology 
ESTHAG,  Vol.  19,  No.  11,  p  1044-1048  November 
1985.  2  fig,  6  tab,  16  ref. 

Descriptors:  'Aromatic  compounds,  'Hydrocar- 
bons, 'Air  pollution,  'Acid  precipitation,  'Fate  of 
pollutants,  'Chemistry  of  precipitation,  Precipita- 
tion, Rain,  Organic  compounds. 

The  variation  of  the  concentrations  of  some  poly- 
cyclic  aromatic  hydrocarbons  in  rain  with  time 
during  three  precipitation  events  was  determined. 
On  all  occasions  these  concentrations  were  found 
to  decrease  during  the  precipitation  events.  The 
apparent  removal  rate  constants  on  a  precipitation 
amount  base  for  two  of  the  three  events  were 
calculated  to  be  1.46  and  ca.  3/mm.  For  the  third 
event  the  concentration  decrease  did  not  allow  the 
calculation  of  the  apparent  removal  rate  constant. 
Furthermore,  concentrations  of  polycyclic  aromat- 
ic hydrocarbons  in  rain  sampled  simultaneously  at 
ground  level  and  at  an  altitude  of  200  m  were 
determined.  These  measurements  demonstrate  that 
concentrations  of  phenanthrene  and  fluoranthene 
in  rainwater  at  ground  level  are  noticeably  higher 
than  those  at  200  m.  No  significant  differences  in 
concentrations  of  benzo(k)fluoranthene, 

benzo(b)fluoranthene,  benzo(a)pyrene,  dibenz(a,h) 
anthracene,  benzo(ghi)-perylene,  and  indeno(l,2,3- 
cd)pyrene  in  rain  at  the  two  altitude  were  found.  It 
is  concluded  on  the  basis  of  these  findings  that  at 
least  on  the  event,  with  sampling  at  two  altitudes, 
the  main  process  responsible  for  the  presence  of 
phenanthrene  in  rain  is  below-cloud  gas-phase 
scavenging  and  that  for  the  other  compounds 
except  fluoranthene  and  benz(a)anthracene  it  holds 
that  in-cloud  scavenging  is  the  main  process;  for 
fluoranthene  and  benz(a)anthracene  below-cloud 
gas-phase  scavenging  and  in-cloud  scavenging  are 
about  equally  important.  (Author's  abstract) 
W86-04135 


ORGANIC  EMISSIONS  FROM  SHALE  OIL 
WASTEWATERS  AND  THEIR  IMPLICATIONS 
FOR  AIR  QUALITY, 

Colorado  Univ.  at  Boulder.  Dept.  of  Chemistry. 

S.  B.  Hawthorne,  R.  E.  Slevers,  and  R.  M. 

Barkley. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.   19,  No.   10,  p  992-997,  October 

1985.  4  tab,  29  ref. 

Descriptors:  'Organic  compounds,  'Oil  shale,  'In- 
dustrial wastewater,  'Air  pollution,  'Fate  of  pol- 
lutants, Organic  wastes,  Shales,  Wastewater,  Phen- 
ols, Aromatic  compounds,  Hydrocarbons,  Path  of 
Pollutants,  Henry's  Law. 

The  emission  of  organic  compounds  from  shale  oil 
wastewaters  used  to  cool  hot,  retorted,  spent  oil 
shale  and  for  codisposal  with  retorted  shale  was 
investigated.  The  major  classes  of  compounds 
emitted  are  aromatic  nitrogen-containing  com- 
pounds, ketones,  phenols,  and  nitriles,  the  same  as 
those  previously  reported  to  be  emitted  from 
wastewaters  exposed  to  air  at  room  temperature.  A 
gas-stripping  method  was  modified  to  allow  the 
determination  of  several  Henry's  law  constants  (H) 
simultaneously.  Measured  values  of  H  for  these 
solutes  in  the  wastewaters  (.OOOl-.OOOOl  atm  cu  m/ 
mol)  generally  agreed  with  values  determined  for 
solutes  in  pure  water,  indicating  that  the 
wastewater  matrix  has  little  effect  on  H.  Air  sam- 
ples collected  in  regions  likely  to  be  affected  by 
atmospheric  emissions  from  the  shale  oil  industry 


Sources  Of  Pollution — Group  5B 

had  no  detectable  levels  of  the  major  organic  spe- 
cies that  are  emitted  from  shale  oil  wastewaters, 
indicating  that  these  species  may  be  useful  in  trac- 
ing pollutant  air  masses  resulting  from  shale  oil 
production.  (Author's  abstract) 
W86-04138 


MICROBIAL  TRANSFORMATIONS  OF  SUB- 
STITUTED BENZENES  DURING  INFILTRA- 
TION OF  RIVER  WATER  TO  GROUNDWAT- 
ER: LABORATORY  COLUMN  STUDIES, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

E.  P.  Kuhn,  P.  J.  Colberg,  J.  L.  Schoor,  O. 

Wanner,  and  A.  J.  B.  Zehnder. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.   19,  No.   10,  p  961-968,  October 

1985.  7  fig,  27  ref. 

Descriptors:  'Biotransformation,  'Microbial  deg- 
radation, 'Fate  of  pollutants,  'Benzenes,  'Infiltra- 
tion, Biodegradation,  Organic  compounds,  Hydro- 
carbons, Path  of  pollutants,  Groundwater  pollu- 
tion, Aquifers,  Anaerobic  conditions,  Groundwater 
movement,  Aerobic  conditions,  Simulation  analy- 
sis. 

The  microbial  transformations  of  dimethyl-  and 
dichlorobenzenes  have  been  studied  in  laboratory 
aquifer  columns  simulating  saturated-flow  condi- 
tions typical  for  a  river  water/groundwater  infil- 
tration system.  The  behavior  of  all  compounds  in 
the  laboratory  was  qualitatively  the  same  as  that 
observed  at  a  field  site.  Both  dimethyl-  and  dich- 
lorobenzes  were  biotransformed  under  aerobic 
conditions,  the  dimethylbenzenes  faster  than  the 
chlorinated  analogues.  Evidence  is  presented  that 
dimethyl-benzenes  are  degraded  by  denitrifying 
bacteria  under  anaerobic  conditions.  Dichloroben- 
zenes were  not  transformed  under  these  conditions. 
Significant  differences  in  the  rate  of  transformation 
between  isomers  were  found.  The  dimethylben- 
zenes and  p-dichlorobenzene  appeared  to  be  uti- 
lized by  bacteria  as  sole  carbon  and  energy 
sources.  Transfer  of  rate  constants  determined  in 
the  laboratory  at  elevated  substrate  concentrations 
to  the  field  was  difficult.  (Author's  abstract) 
W86-04139 


CLEMATOLOGICAL  VARIABILITY, 

Argonne  National  Lab.,  IL. 

D.  G.  Streets,  B.  M.  Lesht,  J.  D.  Shannon,  and  T. 

D.  Veselka. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.   19,  No.   10,  p  887-983,  October 

1985.  2  fig,  4  tab,  13  ref. 

Descriptors:  'Model  studies,  'Climatic  data,  'Acid 
rain,  'Sulfur,  'Fate  of  pollutants,  Sulfate,  Models, 
Path  of  pollutants,  Air  pollution,  Climatology, 
Deposition,  Meteorological  data  collections,  Cost 
analysis,  Sulfur  dioxide. 

This  articles  examines  how  a  control  strategy  for 
acid  deposition  might  vary  when  optimized  under 
different  assumptions  about  future  meteorological 
conditions.  The  Advanced  Statistical  Trajectory 
Regional  Air  Pollution  (ASTRAP)  model  was 
used  to  simulate  long-term  deposition  of  sulfur 
oxides  in  the  United  States  from  1976  to  1981.  To 
calculate  source-receptor  matrices,  electric  utility 
emissions  within  each  state  were  mapped  in  a 
horizontal  grid  on  the  same  spatial  scale  as  precipi- 
tation. The  deposition  (wet,  dry,  and  total)  of  total 
sulfur  dioxide  (sulfur  dioxide  plus  sulfate)  as  equiv- 
alent sulfate  was  computed  for  nine  sensitive  re- 
ceptor regions.  Source-receptor  matrices  were  de- 
termined for  each  annual  period  and  for  an  average 
data  set  covering  the  6-yr  period.  Wet  deposition 
and  total  deposition  matrices  were  constructed, 
making  14  matrices  in  all.  Results  showed  that  wet 
deposition  is  more  variable  than  dry  deposition  and 
that  receptor  areas  remote  from  major  source  re- 
gions show  more  variation  than  receptor  areas  near 
source  regions.  The  higher  the  deposition  reduc- 
tion required,  the  greater  the  susceptibility  of  the 
optimum  strategy  to  climatological  variation. 
Strategies  designed  to  achieve  an  absolute  level  of 
wet  deposition  are  considerably  more  sensitive  to 
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Group  5B— Sources  Of  Pollution 

meteorological  variability  than  those  designed  to 
achieve  a  specified  percentage  of  reduction  in  wet 
deposition.  (Geiger  -  PTT) 
W86-04140 


MIGRATION  OF  WOOD-PRESERVING 
CHEMICALS  IN  CONTAMINATED  GROUND- 
WATER IN  A  SAND  AQUIFER  AT  PENSACO- 
LA, FLORIDA, 

Geological  Survey,  Menlo  Park,  CA. 

D.  F.  Goerlitz,  D.  E.  Troutman,  E.  M.  Godsy,  and 

B.  J.  Franks. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.   19,  No.   10,  p  955-961,  October 

1985.  4  fig,  8  tab,  10  ref. 

Descriptors.  *Phenols,  'Creosote,  •Groundwater 
pollution,  'Sand  aquifers,  *Fate  of  pollutants, 
•Pensacola,  •Florida,  Industrial  wastes,  Path  of 
pollutants,  Biotransformation,  Sorption,  Aquifers, 
Organic  compounds,  Industrial  wastewater,  Biode- 
gradation,  Pentachlorophenol,  Reservoirs,  Naphta- 
lene. 

Operation  of  a  wood-preserving  facility  for  nearly 
80  yr  at  Pensacola,  Florida,  contaminated  the  near- 
surface  groundwater  with  creosote  and  pentachlor- 
ophenol (PCP).  The  major  source  of  aquifer  con- 
tamination was  unlined  surface  impoundments  that 
were  in  direct  hydraulic  contact  with  the  ground- 
water. Episodes  of  overtopping  the  impoundments 
and  overland  flow  of  treatment  liquor  and  waste 
were  also  significant  to  the  migration  and  contami- 
nation of  the  groundwater.  Solutes  contaminating 
the  groundwater  are  mainly  naphthalene  and  sub- 
stituted phenols.  Sorption  did  not  influence  retar- 
dation of  solutes  in  transport  in  the  groundwater. 
Phenol  and  the  mono  substituted  methyl-phenols 
appear  to  be  undergoing  biotransformation.  PCP 
was  not  found  in  significant  concentrations  in  the 
groundwater  possibly  because  the  solubility  of 
PCP  is  approximately  5  milligrams/liter  at  pH  6, 
near  the  average  acidity  for  the  groundwater.  (Au- 
thor's abstract) 
W86-04141 


NUMERICAL  MODELING  OF  IMMISCD3LE 
ORGANIC  TRANSPORT  AT  THE  HYDE  PARK 
LANDFILL, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

M.  Osborne,  and  J.  Sykes. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  1,  p  25-33,  January  1986. 

Descriptors:  *Numerical  analysis,  •Model  studies, 
•Hyde  Park  Landfill,  'Groundwater  movement, 
Path  of  pollutants,  Mathmatical  models,  Darcys 
Law,  Simulation  analysis,  Niagara  Falls,  New 
York,  Chemical  wastes. 

A  two-dimensional  two-phase  mathematical  model 
based  on  Darcy's  law  and  conservation  of  mass  for 
each  liquid  is  presented.  The  numerical  model  is 
based  on  a  generalized  method  of  weighted  residu- 
als in  conjunction  with  the  finite  element  method 
and  linear  quadrilateral  isoparametric  elements.  To 
alleviate  numerical  problems  associated  with  hy- 
perbolic equations,  upstream  weighting  of  the  spa- 
tial terms  in  the  model  have  been  incorporated. 
The  theoretical  and  numerical  accuracy  of  the 
model  is  verified  by  comparison  of  simulation  re- 
sults with  those  from  an  existing  one-dimensional 
two-phase  flow  simulator.  The  finite  element 
model  is  used  to  simulate  the  migration  of  an 
immiscible  organic  solvent  in  groundwater,  from  a 
chemical  waste  disposal  site  located  north  of  Niag- 
ara Falls,  New  York.  The  effects  of  uncertainty 
regarding  porous  media  heterogeneities  and  anisot- 
ropy  are  examined,  and  it  is  concluded  that  the 
extent  of  immiscible  contaminant  migration  is 
greatly  sensitive  to  these  parameters  (Author's  ab- 
stract) 
W86-04158 


POROUS  FLOW  MODEL  FOR  STEADY  STATE 
TRANSPORT  OF  RADIUM  IN  GROUNDWAT- 
ER, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,    North   Ryde   (Australia).    Div.    of 


Mineral  Physics. 

M.  R.  Davidson,  and  B.  L.  Dickson. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  1,  p  34-44,  January  1986.  5  fig,  1  tab,  43  ref,  1 

append. 

Descriptors:  'Porous  flow  model,  'Steady  state 
transport,  'Radium,  'Groundwater  movement, 
Groundwater  pollution,  Uranium,  Thorium, 
Aquifers,  Flow  pattern,  Adsorption. 

The  quasi-steady  variation  of  uranium  and  radium 
isotopes  from  the  decay  of  238-U,  235-U,  and  232- 
Th  has  been  determined  along  an  idealized,  one- 
dimensional  aquifer  which  is  a  distributed  source 
of  activity  and  from  which  the  transfer  of  radionu- 
clides to  solution  occurs  by  alpha  recoil  and  chemi- 
cal exchange.  The  model  includes  the  effects  of 
dispersive  flow  and  retardation  by  adsorption.  The 
importance  of  these  effects  on  the  variation  of  U 
and  Ra  activity  ratios  along  the  model  aquifer  is 
shown.  Predicted  limiting  activity  ratios  (for  large 
flow  times)  of  226-Ra/223-Ra,  224-Ra/228-Ra,  and 
226-Ra/228-Ra  are  21.4,  1.5,  and  (approximately 
1  7-2.0)  (U/Th  sub  s),  respectively  (where  U/Th 
sub  s)  is  the  activity  ratio  238-U/232-Th  in  the 
aquifer  rocks),  although  in  many  cases,  an  aquifer 
may  not  be  long  enough  for  the  ratios  involving 
226-Ra  to  achieve  their  limiting  values.  (Author's 
abstract) 
W86-04159 


ORIGIN  AND  DISTRIBUTION  OF  SULFATE 
IN  A  FRACTURED  TILL  IN  SOUTHERN  AL- 
BERTA, CANADA, 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Groundwater  Section. 

For  primary  bibliographic  entry  see  Field  2K. 

W86-O4160 


much  more  rigorous  theoretical  study  and  detailed 
field  experimentation.  The  stochastic  convection- 
dispersion  model  does  not  yet  resolve  clearly  the 
mathematical  conditions  necessary  in  order  to 
relate  the  mean  solute  concentration  calculated 
with  a  field  scale  stochastic  CDE  to  measured 
values  of  the  solute  concentration  calculated  with 
a  field  experiment.  The  'scale  effect'  in  respect  to 
solute  dispersion  coefficients  has  been  studied  only 
under  conditions  in  which  results  of  little  predic- 
tive value  can  be  obtained.  Without  the  clarifica- 
tion of  these  and  other  fundamental  issues  raised  in 
the  present  paper,  it  seems  prudent  to  conclude 
that  additional  theoretical  research  on  field  scale 
solute  dispersion  is  needed  and  that  the  stochastic 
convection-dispersion  model  does  not  yet  warranl 
unqualified  use  as  a  quantitative  predictive  tool  ii 
the  management  of  solute  movement  in  aquifer! 
and  field  soils.  (Author's  abstract) 
W86-04163 


ESTIMATION  OF  DISTRIBUTIONAL  PARAM 
ETERS  FOR  CENSORED  TRACE  LEVEI 
WATER  QUALITY  DATA.  1.  ESTIMATE 
TECHNIQUES, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04168 


ESTIMATION  OF  DISTRIBUTIONAL  PARAM 
ETERS  FOR  CENSORED  TRACE  LEVE 
WATER  QUALITY  DATA.  2.  VERIFICATIOl 
AND  APPLICATIONS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04169 


RIVER  LOADS  UNDERESTIMATED  BY 
RATING  CURVES, 

Stirling  Univ.  (Scotland).  Dept.  of  Environmental 

Science. 

R.  I.  Ferguson. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  1,  p  74-76,  January  1986.  3  fig,  8  ref. 

Descriptors:  'River  loads,  'Rating  curves,  'Statis- 
tical analysis,  Sediment  load,  Solute  load,  Pollution 
load,  Least  squares  method,  Simulation  analysis, 
Mathematical  studies. 

Statistical  considerations  show  that  the  sediment, 
solute,  or  pollutant  load  of  a  river  is  likely  to  be 
underestimated  by  methods  in  which  unmeasured 
concentrations  are  estimated  from  discharge  using 
a  least  squares  regression  for  the  logarithm  of 
concentration.  The  degree  of  underestimation  in- 
creases with  the  degree  of  scatter  about  the  rating 
curve  and  can  reach  50%.  A  simple  correction 
factor,  of  2.65  sq  s,  is  proposed  and  tested  success- 
fully on  simulated  and  real  data  sets.  (Author's 
abstract) 
W86-04162 


FUNDAMENTAL  PROBLEMS  IN  THE  STO- 
CHASTIC CONVECTION-DISPERSION 
MODEL  OF  SOLUTE  TRANSPORT  IN 
AQUD7ERS  AND  FIELD  SOIiS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
G.  Sposito,  W.  A.  Jury,  and  V.  K.  Gupta. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  1,  p  77-88,  January  1986.  78  ref.  NSF  Grant 
Nos.  CEE-79-20778-03  and  CEE-79- 8004499. 

Descriptors:  'Stochastic  Hydrology,  'Convection, 
•Solute  transport,  'Aquifers,  'Soils,  Convection- 
dispersion  equation,  Groundwater  movement, 
Mathematical  studies,  Field  tests,  Path  of  pollut- 
ants. 

The  stochastic  convection-dispersion  equation 
(CDE)  and  its  application  to  field  scale  subsurface 
solute  transport  are  investigated  with  respect  to 
their  physical  and  mathematical  foundations.  It  is 
shown  that  even  the  best-developed  stochastic 
CDE  models  involve  physical  approximations  and 
mathematical  assumptions  which  stand  in  need  of 


SOLUTE  DISPERSION  IN  MULTIDIMET* 
SIONAL  PERIODIC  SATURATED  PORU 
MEDIA, 

Mississippi  Univ.,  University.  Dept.  of  Civil  Eng 

neering. 

For  primary  bibliographic  entry  see  Field  2K. 

W86-04170 

STOCHASTIC  MODELING  OF  THE  SPAC1 
TIME  STRUCTURE  OF  ATMOSPHERI 
CHEMICAL  DEPOSITION, 

Washington  Univ.,  Seattle.  Geophysics  Prograi 
G.  D.  Egbert,  and  D.  P.  Lettenmaier. 
Water  Resources  Research  WRERAO,  Vol.  2 
No.  2,  p  165-179,  February  1986.  11  fig,  2  tab, 
ref,  1  append. 

Descriptors:  'Acid  rain,  'Stochastic  hydrolog 
•Model  studies,  *Air  pollution,  •Rainfall,  'Chei 
istry  of  precipitation,  *Time  series  analysis,  St 
chastic  models,  Isotropy,  Anisotropy,  Hydrogi 
ion  concentration,  Sulfates,  Spatial  distribution. 

A  multivariate  space-time  stochastic  model  suital 
for  the  analysis  of  weekly  atmospheric  chemist 
wet  deposition  measurements  is  described.  T 
model  is  heirarchical,  with  weekly  ion  concenti 
tion  fields  represented  as  the  sum  of  a  persist* 
long-term  mean  field,  and  yearly  and  weekly  var 
tion  fields.  A  simple  method  of  moments  estimati 
scheme  is  proposed  which  exploits  the  heirarchii 
nature  of  the  model  to  separate  spatial  structure 
weekly,  yearly,  and  persistent  time  scales.  Estin 
tion  of  both  isotropic  and  anisotropic  covariai 
functions  are  considered.  The  model  was  appli 
to  precipitation,  sulfate  concentration,  and  | 
measurements  made  in  the  Northeastern  Unil 
States  during  1980-1981.  While  significant  spal 
correlation  was  found  at  weekly  and  longer  floi 
term  mean)  time  scales,  there  was  little  or 
temporal  correlation.  The  observed  spatial  corrt 
tion  was  substantially  anisotropic,  particularly 
precipitation  and  sulfate  concentration  fields.  1 
anisotropy,  as  well  as  correlation  length  seal 
showed  strong  seasonal  variations.  Substantial  < 
ferences  were  apparent  in  the  spatial  structure 
pH  and  sulfate,  with  sulfate  more  closely  linked 
precipitation.  An  application  of  a  multivariate  v 
sion  of  the  model  showed  that  the  spatial  struct 
of  the  sulfate  fields  is  not  due  solely  to  the  spa 
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structure  of  the  precipitation  fields.  (Author's  ab- 
stract) 
W86-04171 


TRANSFER  FUNCTION  MODEL  OF  SOLUTE 
TRANSPORT  THROUGH  SOIL:  1.  FUNDA- 
MENTAL CONCEPTS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  2G. 
W86-04177 


INVESTIGATIONS    ABOUT    THE    FATE    OF 

HEAVY  METALS  IN  LAKES:  1.  THE  ROLE  OF 

FERROUS    OXIDIZING   BACTERIA   TO   CO- 

PRECTPITATION  OF  HEAVY  METALS  (UN- 

TERSUCHUNGEN    ZUM    VERHALTEN    VON 

SCHWERMETALLEN  IN  GEWASSERN:  1.  DD2 

BEDEUTUNG    EISENOXIDDIRENDER    BAK- 

TERIEN    DUR    DTE   KOPRAZD7ATION    VON 

SCHWERMETALLEN), 

Technische  Univ.  Berlin  (Germany,  F.R.).  Inst. 

fuer  Technischen  Umweltschutz. 

V.  G.  Gunkel. 

Archiv  fur  Hydrobiologie  AHYBAY,  Vol.   105, 

No.  4,  p  489-515,  February  1986.  11  fig,  1  tab,  34 

ref. 

Descriptors:  *Path  of  pollutants,  'Heavy  metals, 
•Lakes,  *Iron  bacteria,  Plankton,  Berlin,  West 
Germany,  Siderocapsa  treubii,  Biomass,  Stratifica- 
tion, Iron,  Manganese,  Aluminum,  Zinc,  Nickel, 
Copper,  Oxygen  deficit. 

Occurrence  of  planktonic  iron  oxidizing  bacteria  is 
given  for  two  urban  lakes  in  Berlin  (West)  with 
different  man  made  charge.  Dominant  genus  of 
iron  oxidizing  bacteria  is  Siderocapsa  Treubii  in 
these  lakes,  besides  Ochrobium  tectum  regularly 
occurs  during  the  year.  Planctomyces  bekefii  and 
Metallogenium  personatum  are  periodically  found 
with  low  quantity.  Siderocapsa  treubii  reaches 
high  densities  up  to  17,000  colonies/ml,  whereas 
Ochrobium  tectum  occurs  with  less  than  1,000 
colonies/ml.  In  summer  during  stratification  of  the 
lakes  Siderocapsa  shows  a  vertical  stratification  of 
number  of  colonies  and  of  biomass.  The  stratifica- 
tion is  more  significant  when  the  hypolimnion  be- 
comes anoxic.  The  maximum  of  Siderocapsa  treu- 
bii occurs  in  the  oxic  area  directly  above  the 
anoxic  water  body.  At  the  same  time  an  increase  in 
colony  number  and  biomass  of  Siderocapsa  is 
found  during  period  of  redox  chemical  mobiliza- 
tion of  iron  and  manganese.  These  results  indicate 
that  distribution  of  Siderocapsa  treubii  in  the  lake 
is  not  influenced  by  magnitude  of  oxygen  content 
of  water.  The  stratification  of  Siderocapsa  treubii 
is  a  consequence  of  sedimentation  in  stratified  lakes 
as  well  as  of  a  rise  of  colonies  from  the  anoxic 
water  body  after  solution  of  deposition  on  cells. 
This  leads  to  an  internal  iron  and  manganese  cy- 
cling in  lakes.  The  method  of  Energy  Dispersive 
X-Ray  Microanalysis  with  Scanning  Electron  Mi- 
croscopy (SEM-EDS)  is  applied  to  ferric  hydrox- 
ide crusts  of  Siderocapsa  treubii.  The  crusts  mainly 
consist  of  iron,  sometimes  small  amounts  of  manga- 
nese are  detectable.  Aluminum  and  zinc  occur  in 
all  samples  with  high  concentrations,  while  titan, 
nickel  and  copper  sometimes  occur  with  small 
amounts.  Obviously  these  metals  are  adsorbed  to 
the  ferric  hydroxide  crusts.  (Lantz-PTT) 
W86-04188 


TRANSPORT  OF  ORGANIC  COMPOUNDS 
WITH  SATURATED  GROUNDWATER  FLOW: 
MODEL  DEVELOPMENT  AND  PARAMETER 

SENsrrrvnY, 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Civil  Engineering. 

J.  C.  Crittenden,  N.  J.  Hutzler,  and  D.  G.  Geyer. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  3,  p  271-284,  March  1986.  8  fig,  2  tab,  38  ref. 
EPA  Contract  No.  R809464-01-0  and  NSF  Grant 
No.  CEE-8200213. 

Descriptors:  'Organic  compounds,  'Groundwater 
movement,  'Model  studies,  'Groundwater  pollu- 
tion, 'Path  of  pollutants,  Hydrologic  models,  Soil 
columns,  Mathematical  studies,  Sensitivity  analy- 
sis, Soil  absorption  capacity,  Saturated  soils. 


A  model  which  includes  the  transport  and  retarda- 
tion mechanisms  of  advective  flow,  axial  disper- 
sion, liquid-phase  mass  transfer,  diffusion  into  im- 
mobile liquid,  and  local  adsorption  equilibrium, 
was  developed  to  describe  the  migration  of  nonde- 
gradable,  organic  chemicals  through  a  column  of 
saturated,  aggregated  soil.  A  range  of  simplifying 
assumptions  were  explored  to  assess  the  relative 
importance  of  the  various  mechanisms.  Solutions 
to  the  model  were  either  adapted  from  the  litera- 
ture or  derived  from  mass  balances  and  mass  trans- 
fer principles.  The  most  general  form  of  the  model 
required  the  development  of  numerical  solutions. 
Soil  column  breakthrough  predictions  in  terms  of 
relative  concentration  as  a  function  of  total  column 
pore  volumes  fed  can  be  characterized  by  seven 
independent  dimensionless  parameters:  the  Peclet 
number,  the  Stanton  number,  a  pore  diffusion  mod- 
ulus, a  surface  diffusion  modulus,  an  adsorbed 
solute  distribution  ratio,  an  immobile  fluid  solute 
distribution  ratio,  and  the  Freundlich  parameter  1/ 
n.  For  a  strongly  adsorbed  chemical  in  long  soil 
columns,  a  fifteen  fold  decrease  of  the  Peclet 
number,  a  fivefold  decrease  of  the  Stanton  number, 
or  a  onefold  decrease  in  either  the  pore  diffusion 
modulus  or  the  surface  diffusion  modulus  have  an 
equivalent  effect  on  the  spreading  of  the  break- 
through curve.  The  breakthrough  curve  tends  to 
sharpen  for  favorably  adsorbed  chemical  species 
(l/n<1.0)  and  spread  when  adsorption  is  unfavor- 
able (l/n>1.0).  The  movement  of  chemical  is  re- 
tarded as  the  solute  distribution  ratios  increase.  A 
sensitivity  analysis  of  model  parameters,  which 
were  derived  from  literature  correlations,  column 
geometry,  soil  adsorption  isotherms,  and  break- 
through curves,  showed  that  adsorption  capacity, 
adsorption  intensity,  and  aggregate  geometry  have 
the  greatest  effect  on  chemical  retardation  and 
spreading,  while  liquid-phase  mass  transfer  has 
little  effect.  (See  also  W86-04191)  (Lantz-PTT) 
W86-04190 


TRANSPORT  OF  ORGANIC  COMPOUNDS 
WITH  SATURATED  GROUNDWATER  FLOW: 
EXPERIMENTAL  RESULTS, 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Civil  Engineering. 

N.  J.  Hutzler,  J.  C.  Crittenden,  and  J.  S.  Gierke. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  3,  p  285-295,  March  1986.  7  fig,  5  tab,  19  ref. 
EPA  Grant  No.  R809464-01-0. 

Descriptors:  'Organic  compounds,  'Groundwater 
movement,  'Model  studies,  'Groundwater  pollu- 
tion, 'Path  of  pollutants,  Hydrologic  models,  Soil 
columns,  Mathematical  studies,  Sensitivity  analy- 
sis, Soil  absorption  capacity,  Groundwater  pollu- 
tion, Saturated  soils. 

Measured  breakthrough  and  elution  curves  for 
trichloroethene,  bromoform,  and  chloride  in  col- 
umns of  a  sandy  loam  soil  were  compared  to 
various  models  describing  one-dimensional  chemi- 
cal transport  through  saturated  soil  columns.  The 
local  equilibrium  model  and  the  segregated  flow 
model  approximate  the  retardation  of  organic 
chemicals  but  do  not  account  for  the  amount  of 
spreading  seen  in  the  breakthrough  and  elution 
data.  A  dispersed  flow,  local  equilibrium  model 
(DFLEM)  could  simulate  the  breakthrough  of  the 
organic  chemicals  and  tracer,  but  only  if  the  axial 
dispersion  coefficient  was  adjusted  to  match  the 
breakthrough  data.  Existing  correlations  for  axial 
dispersion  based  on  soil  and  fluid  properties  could 
not  predict  the  apparent  dispersion  seen  in  the 
miscible  displacement  experiments.  A  dispersed 
flow,  pore  and  surface  diffusion  model  (DFPSDM) 
could  also  simulate  the  chemical  breakthrough  if 
an  aggregate  radius  were  adjusted  to  fit  the  data. 
Neither  the  adjusted  radii  nor  the  apparent  disper- 
sivities  could  be  related  to  the  hydraulic  character- 
istics of  the  column  or  to  soil  properties.  Both 
models  were  able  to  reasonably  predict  the  elution 
of  chemicals  from  the  column  when  either  an 
aggregate  radius  or  an  apparent  dispersivity  were 
estimated  from  the  breakthrough  data.  Neither  the 
DFLEM  nor  the  DFPSDM  were  able  to  predict 
the  increased  asymmetry  or  the  leftward  shift  of 
the  breakthrough  data  when  the  average  pore 
water  velocity  was  increased  from  12.0  to  36.6  cm/ 
h.  While  the  DFPSDM  appears  to  be  more  phe- 
nomenologically  correct,  this  work  suggests  that 
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an  additional  kinetic  mechanism  should  be  includ- 
ed in  the  model.  (See  also  W86-04190)  (Lantz- 
PTT) 
W86-04191 


MODELING  CONTAMINATION  OF  SHAL- 
LOW UNCONFTNED  AQUIFERS  THROUGH 
INFILTRATION  BEDS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 
D.  W.  Ostendorf. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  3,  p  375-382,  March  1986.  5  fig,  1  tab,  17  ref, 
append. 

Descriptors:  'Unconfined  aquifers,  'Infiltration, 
•Path  of  pollutants,  'Hydrologic  models,  Ground- 
water pollution,  Simulation  analysis,  Flow  pattern, 
Chloride,  Nitrogen,  Boron,  Detergents, 
Wastewater  treatment,  Massachusetts. 

The  transport  of  a  simply  reactive  contaminant 
through  an  infiltration  bed  and  underlying  shallow, 
one-dimensional,  unconfined  aquifer  with  a  plane, 
steeply  sloping  bottom  in  the  assumed  absence  of 
dispersion  and  downgradient  dilution,  is  modeled. 
The  effluent  discharge  and  ambient  groundwater 
flow  under  the  infiltration  beds  are  presumed  to 
form  a  vertically  mixed  plume  marked  by  an  ap- 
preciable radial  velocity  component  in  the  near 
field  flow  region.  The  near  field  analysis  routes 
effluent  contamination  as  a  single  linear  reservoir 
whose  output  forms  a  source  plane  for  the  one- 
dimensional,  far  field  flow  region  downgradient  of 
the  facility;  the  location  and  width  of  the  source 
plane  reflect  the  relative  strengths  of  ambient  flow 
and  effluent  discharge.  Modeled  are  far  field  con- 
taminant transport,  using  an  existing  method  of 
characteristics  solution  with  frame  speeds  modified 
by  recharge,  bottom  slope,  and  linear  adsorption, 
and  concentrations  reflecting  first-order  reaction 
kinetics.  The  near  and  far  field  models  simulate 
transport  of  synthetic  detergents,  chloride,  total 
nitrogen,  and  boron  in  a  contaminant  plume  at  the 
Otis  Air  Force  Base  sewage  treatment  plant  in 
Barnstable  County,  Massachusetts,  with  reasonable 
accuracy.  (Lantz-PTT) 
W86-04201 


CONSTRAINTS  ON  THE  VALHUTY  OF  EQUI- 
LD3RIUM  AND  FIRST-ORDER  KINETIC 
TRANSPORT  MODELS  EN  STRUCTURED 
SOILS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  2G. 
W86-04203 


EFFECTIVE  AND  INEXPENSIVE  GAS-DRIVE 
GROUND  WATER  SAMPLER, 

GHR  Environmental,  Inc.,  New  Bedford,  MA. 
W.  R.  Norman. 

Groundwater  Monitoring  Review,  Vol.  6,  No.  2,  p 
56-60,  Spring  1986.  3  fig,  1  tab,  5  ref. 

Descriptors:  'Groundwater  pollution,  'Water  sam- 
pling, 'Drilling,  'Cost  analysis,  Groundwater  man- 
agement, Piezometric  heads,  Aquifers,  Geohydro- 
logy,  Measuring  instruments. 

Groundwater  scientists  engaged  in  the  assessment 
of  contaminant  occurrence  and  migration  are  faced 
with  a  number  of  practical  problems.  These  prob- 
lems include,  but  are  not  limited  to:  (1)  escalating 
drilling  costs,  (2)  labor  costs  for  proper  sampling  of 
monitoring  wells,  (3)  collection  of  groundwater 
samples  that  are  representative  of  aquifer  condi- 
tions, and  (4)  accurate  delineation  of  hydrogeolo- 
gic  regimes  and  the  areal  and  vertical  distribution 
of  groundwater  contaminants.  In  response  to  these 
problems,  a  number  of  groundwater  sampling  de- 
vices have  been  developed.  One  device  is  a  gas- 
driven  groundwater  sampler  developed  for  multi- 
level installation.  Use  of  these  samplers  have  been 
shown  to  decrease  project  costs  and  allow  easy 
collection  of  high  quality  samples.  However,  the 
currently  available  samplers  are  relatively  expen- 
sive, some  of  them  operate  on  a  closed  check  valve 
system,   which  does  not  allow  determination  of 
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piezometric  heads  in  aquifers  with  fluctuating 
water  tables  and  they  are  not  adaptable  to  design 
changes  in  the  field  necessitated  by  site  specific 
hydrogeologic  conditions.  An  effective  gas-driven 
sampler  has  been  designed,  which  accomplishes 
the  same  objectives  as  the  commercially  available 
models,  but  is  on  the  average,  one-tenth  the  cost  of 
currently  available  samplers.  It  offers  the  advan- 
tages of  being  more  cost-effective  than  commer- 
cially available  models,  has  an  open  check  valve 
system  to  allow  measurements  of  water  table  fluc- 
tuation and  is  easily  adaptable  in  the  field  to  meet 
site-specific  hydrogeologic  conditions.  (Lantz- 
PTT) 
W  86-04208 


FACTORS  WHICH  AFFECT  SOIL-PORE 
LIQUID:  A  COMPARISON  OF  CURRENTLY 
AVAILABLE  SAMPLERS  WITH  TWO  NEW 
DESIGNS, 

W.  J.  Hornby,  J.  D.  Zabcik,  and  W.  Crawley. 
Groundwater  Monitoring  Review,  Vol.  6,  No.  2,  p 
61-66,  Spring  1986.  9  fig,  27  ref. 

Descriptors:  'Soil  water,  *Soil  porosity,  'Water 
sampling,  'Measuring  instruments,  'Soil-pure 
liquid  samples,  Monitoring,  Groundwater  pollu- 
tion, Aeration  zone. 

The  primary  use  of  soil-pore  liquid  (SPL)  monitor- 
ing is  to  detect  pulses  of  contaminants  moving 
through  the  unsaturated  zone  to  groundwater.  This 
type  of  pollutant  detection  monitoring  is  required 
at  hazardous  and  some  non-hazardous  waste  land 
treatment  facilities  throughout  the  United  States. 
Presently  available  suction  and  free  drainage  SPL 
samplers  were  compared  with  two  new  SPL  sam- 
pler designs  for  use  in  unsaturated  zone  monitoring 
programs.  Comparisons  and  recommendations  for 
appropriate  SPL  monitoring  equipment  were  based 
on  factors  that  influence  sample  quality.  These 
factors  are:  (1)  The  nature  of  the  matrix  being 
sampled,  (2)  The  nature  of  constituent  being  moni- 
tored, (3)  Seasonal  and  site  managerial  influences 
on  water  movement,  and  (4)  Site  condition  influ- 
ence on  available  options  for  installation  of  moni- 
toring equipment.  (Lantz-PTT) 
W86-04209 

SAMPLING  FOR  TOXIC  CONTAMINANTS  IN 
GROUND  WATER, 

Kennedy /Jenks  Engineers,  San  Francisco,  CA. 
G.  W.  Bryden,  W.  R.  Mabey,  and  K.  M.  Robine. 
Groundwater  Monitoring  Review,  Vol.  6,  No.  2,  p 
67-72,  Spring  1986.  3  fig,  8  ref. 

Descriptors:  'Groundwater  pollution,  'Monitor- 
ing, 'Water  sampling,  Literature  review,  Ground- 
water management,  Water  quality  control. 

In  the  course  of  developing  numerous  groundwat- 
er monitoring  programs,  standardized  protocols 
for  groundwater  monitoring  well  sampling,  using 
proven  technology  and  drawing  from  a  consensus 
of  research  by  leading  groundwater  specialists, 
have  been  instituted.  This  paper  is  an  overview  of 
findings  from  literature  review  and  practical  expe- 
rience. Groundwater  sampling  techniques  are  re- 
lated to  the  practical  application  of  sampling  for 
toxic  contaminants  in  groundwater.  Choices  are 
addressed  that  must  be  made  in  choosing  equip- 
ment for  a  particular  project  by  going  through  a 
step-by-step  procedure  for  collecting  a  groundwat- 
er sample  from  a  typical  monitoring  well.  Ground- 
water sampling  topics  that  are  discussed  include: 
choice  of  equipment  for  purging  and  sampling  a 
well,  monitoring  for  purged  groundwater  indica- 
tors and  quality  assurance/quality  control.  (Lantz- 
PTT) 
W86-04210 


LOW-COST  APPARATUS  FOR  ON-SITE  MON- 
ITORING OF  METHANE  IN  GROUND 
WATER, 

Allegheny  Coll.,  Meadville,  PA.  Dept.  of  Geolo- 
gy- 

S.  S.  Harrison. 

Groundwater  Monitoring  Review,  Vol.  6,  No.  2,  p 
73-76,  Spring  1986.  4  fig,  1  tab,  2  ref. 


Descriptors:  'Monitoring,  'Groundwater  pollu- 
tion, 'Cost-analysis,  'Methane,  Gas  volume  moni- 
toring apparatus,  Laboratory  equipment,  Pressure- 
measuring  instruments,  Pennsylvania,  New  York. 

An  upsurge  in  oil-  and  gas-well  drilling  in  north- 
western Pennsylvania  and  western  New  York  has 
been  accompanied  by  several  incidents  of  contami- 
nation of  groundwater  by  methane.  Determining 
which  well  is  causing  the  contamination  is  ex- 
tremely difficult  if  more  than  one  gas  or  oil  well  is 
present  in  the  area.  The  fact  that  the  solubility  of 
methane  decreases  as  the  pressure  on  groundwater 
decreases  provides  a  quantitative  basis  for  monitor- 
ing changes  in  the  amount  of  methane  in  the 
groundwater.  Quantitative  measurements  of  the 
volume  of  methane  given  off  by  groundwater 
pumped  from  a  well  as  the  water  enters  atmospher- 
ic pressure  permits  detection  of  temporal  changes 
in  the  gas  content  which  are  too  subtle  to  be 
detected  visually.  These  gas  volume  changes  may, 
in  some  cases,  be  correlated  with  variations  in  the 
pressure  of  methane  in  the  annulus  of  nearby  indi- 
vidual gas/oil  wells  and  may  then  provide  a  means 
of  pinpointing  the  gas/oil  well  that  is  causing  the 
methane  contamination.  The  basic  principle  of  the 
gas-volume  monitoring  apparatus  (GVMA)  de- 
scribed in  this  paper  is  that  as  a  measured  amount 
of  groundwater  enters  atmospheric  pressure  the 
gas  which  comes  out  of  solution  is  trapped  and 
measured.  The  GVMA  can  be  constructed  of  ma- 
terials costing  less  than  $100  and  requires  no  spe- 
cial skills  to  assemble  or  operate.  (Lantz-PTT) 
W86-04211 


NEW  VALVED  AND  AIR-VENTED  SURGE 
PLUNGER  FOR  DEVELOPING  SMALL-DIAM- 
ETER MONITOR  WELLS, 

Battelle  Project  Management  Div.,  Richland,  WA. 

Office  of  Hazardous  Waste  Management. 

R.  Schalla,  and  R.  W.  Landick. 

Groundwater  Monitoring  Review,  Vol  6,  No.  2,  p 

77-80,  Spring  1986.  5  fig. 

Descriptors:  'Monitoring  wells,  'Surge  plungers, 
•Valves,  Drilling  fluids,  Drilling,  Prototypes, 
Sand,  Cost  analysis,  Decontamination,  Hazardous 
materials,  Wells,  Groundwater  potential. 

To  properly  develop  2-inch  diameter  monitor 
wells,  large  volumes  of  water,  drilling  fluids  and 
fine-grained  materials  must  be  removed  from  the 
sandpack  and  surrounding  formation  over  short 
periods  of  time.  A  valved  and  air-vented  surge 
plunger  has  been  designed  which  can  be  used  to 
effectively  develop  2-inch  diameter  wells.  The 
valving  and  air-venting  concepts  for  surge  plung- 
ers are  not  new,  but  the  design  concepts  had  to  be 
refined  to  facilitate  their  efficient  use  in  2-inch 
diameter  wells.  Prototypes  of  the  surge  plunger 
have  been  field  tested.  The  tests  indicate  that  the 
design  is  both  effective  and  durable  as  a  result  of 
its  dimensions,  configurations  and  materials.  The 
surge  plunger  has  advantages  over  other  popular 
methods  of  well  development,  particularly  air-lift- 
ing. These  advantages  include  the  following:  (1) 
Auxiliary  equipment  or  tools  are  not  required,  such 
as  an  air  compressor  and  hand  tools,  (2)  Air  is  not 
introduced  into  the  formation  unless  the  unit  is 
lowered  into  the  screened  interval,  (3)  Setup,  shut- 
down and  decontamination  time  can  be  done  in 
minutes  by  one  person,  (4)  Discharge  of  hazardous 
fluids  can  be  piped  directly  and  safely  into  drums 
using  a  T  bypass,  and  (5)  Large  volumes  of  water 
can  be  removed  in  a  short  period  of  time.  The 
preceding  advantages  are  in  addition  to  the  fact 
that  surging  is  a  very  effective  means  of  develop- 
ing wells.  (Lantz-PTT) 
W86-04212 


Olin  Chemical  Group,  Charleston,  TN. 

K.  D.  Hiltgen,  and  S.  E.  Anderson. 

Ground  Water  Monitoring  Review,  Vol.  6,  No.  2, 

p  122-125,  Spring  1986.  3  fig,  2  tab,  1  ref. 

Descriptors:  'Bedrock,  'Aquifers,  'Packers, 
•Groundwater  pollution,  Dolomite,  Path  of  pollut- 
ants, Geologic  fractures,  Pumps,  Water  pollution 
control. 

A  dolomite  bedrock  aquifer  in  the  Northeast  has 
been    contaminated    with    volatile   organic   com- 
pounds. These  compounds  have  made  their  way 
into  pumping  wells,  which  contain  total  volatile 
organic  concentrations  averaging  2  to  4  ppm.The 
source  of  these  organics  has  not  been  positively 
identified.  Television  video  logs  show  considerable 
vertical  fractures  in  the  upper  20  feet  of  the  bed- 
rock aquifer.  Below  this,  where  bedrock  is  more 
consolidated,  there  are  a  few  areas  of  caverns  and 
large  crevices,  some  of  which  are  10  feet  thick.  It 
was  first  thought  that  perhaps  the  organics  were 
entering  the  well  through  a  few  of  the  crevices 
that  could  be  grouted  off  from  the  remainder  of 
the  aquifer.  An  inflatable  packer  was  fabricated,  so 
that  isolated  sections  of  the  well  could  be  sampled. 
Using  video  logs  as  guides,  vertical  sections  of  the 
well  were  sampled  and  the  centerline  of  the  plume 
was  determined.  The  packer  was  comprised  of  two 
steel  rim  supports  that  supported  innertubes.  The 
two  packers  were  separated  with  4  ft  of  steel  rod. 
Placed  on  top  of  the  lower  section  was  a  standard 
submersible  well  pump  that  could  pump  a  flow 
rate  of  10  gpm.  The  packer  assembly  was  lowered 
into  the  well  with  a  winch  and  then  at  selected 
locations  the  packer  was  inflated  with  air  to  5C 
psig.  The  submersible  pump  was  turned  on  and 
allowed  to  pump  the  section  for  30  minutes  tc 
adequately  purge  the  area  and  obtain  a  representa- 
tive sample.  The  results  of  the  sampling  showec 
the  maximum  concentrations  to  be  at  95  feet  below 
the  surface.  The  entire  aquifer  is  125  feet  thick 
This  means  the  lower  third  contains  the  organics 
To  determine  what  vertical  section  supplies  th< 
most  water,  the  well  was  divided  into  thirds  and  i 
material  balance   was  run,  using  three  differen 
compounds.  From  the  analysis,  it  was  determine* 
that  a  packer  placed  at  the  70  foot  level  and  onl; 
pumping  from  that  section  will  reduce  organic 
concentration  by  a  factor  of  10  and  reduce  flov 
only  by  20%.  (Lantz-PTT) 
W86-04220 

CHLORINATED  CARBOXYLIC  ACIDS  D 
SOFTWOOD  KRAFT  PULP  SPENT  BLEACI 
LIQUORS, 

Svenska  Traeforskningsinstitutet,  Stockholm. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-04224 


WASTE  TREATMENT/DISPOSAL  SITE  EVAL- 
UATION PROCESS  FOR  AREAS  UNDERLAIN 
BY  CARBONATE  AQUIFERS, 

Minnesota  Pollution  Control  Agency,  RosevUle. 
For  primary  bibliographic  entry  see  Field  5G. 
W86-04219 

ANALYSIS  OF  A  CONTAMINATED  BEDROCK 
AQUD7ER  BY  MEANS  OF  A  PACKER  AND 
ATTEMPTS  AT  REMEDIATION  USING  A 
PACKER, 


KINETICS  OF  ALUMINUM  FLUORIDE  COM 
PLEXATION  IN  ACTOIC  WATERS, 

Maine  Univ.  at  Orono.  Dept.  of  Chemistry. 
B.  J.  Plankey,  H.  H.  Patterson,  and  C.  S.  Cronan. 
Environmental  Science  and  Technology,  Vol.  1 
No   2,  p  160-165,  February  1986.  6  fig,  4  tab,  I 
ref.  EPRI  Contract  No.  RP-2365-01. 

Descriptors:  'Kinetics,  'Aluminum  flouride,  'Ac 
rain,  'Acidic  water,  Aluminum,  Path  of  pollutant 
Water  pollution  effects,  Hydrogen  ion  concentr 
tion,  Temperature  effects. 

Acidic  deposition  has  an  important  effect  on  tl 
transport  and  speciation  of  soluble  aluminum.  To 
icity  of  aqueous  aluminum  seems  to  be  strong 
dependent  on  aluminum  speciation  and  the  pw 
ence  of  complexing  ligands  such  as  flounde. 
study  of  the  complex  formation  kinetics 
A1F(2  +  )  in  the  environmentally  significant  p 
range  2.9-4.9  is  reported.  Five  important  paths  f 
A1F(2  +  )  formation  are  described.  Two  of  the 
are  independent  of  (H  +  ).  one  is  dependent  on 
(H+),  and  one  is  dependent  on  (H  +  ).  The  pH  a 
temperature  dependencies  of  the  overall  rate 
reaction  are  discussed  along  with  environmen 
implications  for  areas  subjected  to  acidic  depo 
tion.  (Lantz-PTT) 
W86-04226 
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WATER  SOLUBILITY  OF  2,3,7,8-TETRACH- 
LORODIBENZO-P-DIOXIN, 

Syntex  Research,  Inc.,  Palo  Alto,  CA. 
L.  Marple,  R.  Brunck,  and  L.  Throop. 
Environmental  Science  and  Technology,  Vol.  20, 
No.  2,  p   180-182,  February  1986.  2  tab,   11  ref. 

Descriptors:  'Solubility,  '2,3,7,8-Tetrachlorodi- 
benzo-p-dioxin,  'Chemical  analysis,  Carbon  radioi- 
sotopes, Radio  labelling,  Dioxin,  Gas  chromatogra- 
phy, Mass  spectrometry,  Octanol-water  partition 
coefficient,  Yalkowsky's  equation,  Statistical  anal- 
ysis. 

Vacuum  deposition  of  a  solid  film  onto  a  glass 
surface  and  equilibration  of  this  film  with  water  are 
the  basis  of  a  method  that  was  used  to  measure  the 
water  solubility  of  2,3,7,8-tetrachlorodibenzo-p- 
dioxin.  Films  of  both  14-C  radiolabeled  and  unla- 
beled dioxin  were  prepared  so  that  solubilized  ma- 
terial could  be  measured  by  radioactivity  as  well  as 
by  capillary  gas  chromatography  (GC)/mass 
spectrometry(MS)  techniques.  The  averages  of  sol- 
ubility values  for  radiolabeled  and  unlabeled  dioxin 
were  3.9  times  10  the  -11  M  (12.5  parts  per  trillion) 
and  6.0  times  10  to  the  -11  M  (19.3  parts  per 
trillion),  respectively.  The  solubility  values  he 
within  the  values  predicted  from  Yalkowsky's  K 
sub  ow  solubility  equation  of  best  fit  for  chlorinat- 
ed hydrocarbons  and  the  available  estimates  for  the 
octanol-water  partition  coefficient,  K  sub  ow. 
(Lantz-PTT) 
W86-04227 


INSIGHT  INTO  THE  MECHANISM  OF  ACCU- 
MULATION OF  ARSENATE  AND  PHOS- 
PHATE IN  HYDRO  LAKE  SEDIMENTS  BY 
MEASURING  THE  RATE  OF  DISSOLUTION 
WITH  ETHYLENEDIAMINETETRAACETIC 
ACID, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Chemis- 
try. 

J.  Aggett,  and  L.  S.  Roberts. 
Environmental  Science  and  Technology,  Vol.  20, 
No.  2,  p  183-186,  February  1986.  4  fig,  5  tab,  8  ref. 

Descriptors:  'Path  of  pollutants,  'Arsenic  com- 
pounds, 'Phosphates,  'Accumulation,  'Lake  sedi- 
ments, Rate  of  dissolution,  Lake  Ohakuri,  New 
Zealand,  Ethylenediaminetetraacetic  acid,  Iron, 
Aluminum,  Calcium,  Manganese,  Silicon,  Hydro- 
gen ion  concentration. 

The  mechanism  of  accumulation  of  arsenic  and 
phosphate  on  sediments  in  Lake  Ohakuri  in  the 
North  Island  of  New  Zealand  has  been  examined 
by  comparing  the  rates  of  dissolution  of  the  anions 
with  the  rates  of  dissolution  of  the  matrix  elements 
iron,  aluminum,  calcium,  manganese,  and  silicon, 
when  samples  were  reacted  with  ethylenediamine- 
tetraacetic acid  (EDTA)  at  the  natural  pH  of  the 
sediments.  On  the  basis  of  dissolution  rate  data 
alone  it  has  been  concluded  that  solid  calcium  and 
manganese  species  are  not  involved  in  the  accumu- 
lation process.  The  same  conclusion  has  been 
reached  for  aluminum  oxides  after  additional  con- 
sideration of  the  relative  molar  amounts  of  alumi- 
num, arsenic,  and  phosphate  dissolved.  A  very 
close  correlation  was  observed  between  the  rates 
of  dissolution  of  the  anions  and  that  of  iron.  This, 
together  with  the  observation  of  that  iron  not 
dissolved  by  EDTA  was  subsequently  dissolved  by 
Tamm's  reagent,  suggests  that  the  most  important 
mechanisms  of  accumulation  involves  some  inter- 
action between  hydrous  iron  oxides  and  the  anions. 
From  the  constancy  of  the  iron:arsenic  and 
iron:phosphate  ratios  during  dissolution  it  has  been 
concluded  that  arsenic  and  phosphate  are  incorpo- 
rated into  these  sediments  by  coprecipitation  at  the 
time  of  formation  of  the  hydrous  oxides  rather  than 
by  adsorption  on  existing  surfaces.  (Lantz-PTT) 
W86-04228 


AIRBORNE    DIOXTNS    AND    DD3ENZOFUR- 
ANS:  SOURCES  AND  FATES, 

Indiana  Univ.  at  Bloomington.  School  of  Public 

and  Environmental  Affairs. 

J.  M.  Czuczwa,  and  R.  A.  Hites. 

Environmental  Science  and  Technology,  Vol.  20, 

No.  2,  p  195-200,  February  1986.  6  fig,  1  tab,  24 

ref.  DOE  Grant  80-EV-10449. 


Descriptors:  'Air  pollution,  'Dioxins,  'Dibenzo- 
furans,  'Path  of  pollutants,  'Water  pollution 
sources,  Lake  Ontario,  Lake  Erie,  Siskiwit  Lake, 
Polychlorinated  dibenzo-p-dioxins,  Poly  chlorinat- 
ed dibenzofurans. 

Polychlorinated  dibenzo-p-dioxins  (PCDD)  and  di- 
benzofurans (PCDF)  were  found  in  urban  air  par- 
ticulates and  Great  Lakes  sediments.  In  all  samples, 
octachlorodibenzo-p-dioxin  predominated.  Com- 
bustion of  municipal  and  chemical  wastes  appear  to 
be  the  most  likely  source  of  these  compounds. 
When  these  data  were  compared  with  dioxins  and 
dibenzofurans  found  in  combustion  sources,  evi- 
dence was  found  for  the  loss  of  the  less  chlorinated 
dioxins  and  dibenzofurans.  Using  principal  compo- 
nents analysis,  it  was  found  that  the  most  likely 
source  of  PCDD  and  PCDF  to  a  western  Lake 
Ontario  site  was  pentachlorophenol  production. 
Historical  fluxes  of  dioxins  and  dibenzofurans  to 
sediment  cores  from  Lake  Erie  and  Siskiwit  Lake 
(Isle  Royale)  suggest  that  the  incineration  of 
chloro  aromatics  has  been  an  important  source  of 
dioxins  and  dibenzofurans.  (Lantz-PTT) 
W86-04230 


SELECTTVE  RECOVERY  OF  GOLD  AND 
OTHER  METAL  IONS  FROM  AN  ALGAL  BIO- 
MASS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Chemistry 

D.  W.  Darnall,  B.  Greene,  M.  T.  Henzi,  J.  M. 

Hosea,  and  R.  A.  McPherson. 

Environmental  Science  and  Technology,  Vol  20, 

No.  2,  p  206-208,  February   1986.  2  fig,  20  ref. 

Descriptors:  'Gold,  'Silver,  'Mercury,  'Biomass, 
Algae,  Water  pollution  effects,  Path  of  pollutants, 
Chlorella  vulgaris,  Hydrogen  ion  concentration, 
Copper,  Zinc,  Bioaccumulation,  Biosorption. 

In  determining  the  abilities  of  microorganisms  to 
remove  metal  ions  from  water,  a  number  of  investi- 
gators have  shown  that  different  metal  ions  bind  to 
cell  walls  of  bacteria,  fungi,  and  algae.  It  has  been 
observed  that  the  pH  dependence  of  binding  of 
Au(3  +  ),  Ag(  +  ),  and  Hg(2  +  )  to  the  algae  Chlorel- 
la vulgaris  is  different  than  the  binding  of  other 
metal  ions.  Between  pH  5  and  7,a  variety  of  metal 
ions  bind  strongly  to  the  cell  surface.  Most  of  these 
algal-bound  metal  ions  can  be  selectively  desorbed 
by  lowering  the  pH  to  2;  however,  Au(3+), 
Hg(2  +  ),  and  Ag(  +  )  are  all  bound  strongly  at  pH 
2.  To  elute  these  ions  from  the  algal  surface,  addi- 
tion of  a  strong  ligand  at  different  pHs  is  required. 
Algal-bound  gold  and  mercury  can  be  selectively 
eluted  by  using  mercaptoethanol.  An  elution 
scheme  is  demonstrated  for  the  binding  and  selec- 
tive recovery  of  Cu(2  +  ),  Zn(2  +  ),  Au(3  +  ),  and 
Hg(2  +  )  from  an  equimolar  mixture.  (Lantz-PTT) 
W86-04231 


SHORT-TERM       STABILITY       OF       TRACE 
METALS  IN  ESTUARINE  WATER  SAMPLES, 

Water  Research  Centre,  Medrnenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W86-04232 


RELATIONSHIP  OF  GEOLOGY,  PHYSIOGRA- 
PHY, AGRICULTURAL  LAND  USE,  AND 
GROUND-WATER  QUALITY  IN  SOUTHWEST 
GEORGIA, 

Florida  Sinkhole  Research  Inst.,  Orlando. 
B.  F.  Beck,  L.  Asmussen,  and  R.  Leonard. 
Groundwater  GRWAAP,  Vol.  23,  No.  5,  p  627- 
634,  September-October  1985.  5  fig,  25  ref. 

Descriptors:  'Groundwater  Pollution,  'Path  of 
Pollutants,  'Agricultural  Runoff,  'Nitrates,  'Geor- 
gia, Well  Water,  Chemical  Properties,  Hardness, 
Alkalinity,  Physical  Properties,  Cropland,  Con- 
fined Aquifers,  Fertilizers,  Safe  Drinking  Water 
Standards. 

A  study  was  conducted  to  assess  the  groundwater 
quality  in  a  sandy  aquifer  in  southwest  Georgia 
and  to  determine  whether  variations  in  quality  are 
related  to  variations  in  agricultural  land  use.  Water 
samples  were  collected  from  34  wells  in  the  Clai- 


borne aquifer.  Land  use/cover  is  principally  forest, 
wetland,  or  agriculture.  The  aquifer  is  exposed 
surficially  to  the  northwest  but  dips  beneath  con- 
fining beds  to  the  southeast.  Well  water  was  ana- 
lyzed in  the  field  for  pH,  electrical  conductivity, 
alkalinity,  hardness,  and  temperature,  and  in  the 
laboratory  for  CI,  NH4,  N03,  total  N,  total  P, 
ortho-P,  S04,  K,  Na,  Ca,  Mg,  and  Fe.  Hardness 
gradually  increases  from  5  mg/1  updip  to  162  mg/1 
downdip  and  bicarbonate  alkalinity  follows  the 
same  trend.  Higher  than  normal  nitrate  concentra- 
tions (4-6  mg/1)  were  found  in  ground  water  in  the 
exposed  updip  portion  of  the  aquifer  in  areas 
where  agricultural  land  use  for  cropland  is  high. 
However,  in  forest-covered  areas,  ground  water  in 
the  exposed  portion  of  the  aquifer  contains  nitrate 
concentrations  similar  to  the  confined  areas  (<1 
mg/1).  Other  chemical  constituents  measured  do 
not  show  a  discernible  pattern  of  variation.  One 
well  near  a  fertilizer  storage  facility  contained  ni- 
trate concentrations  exceeding  the  Safe  Drinking 
Water  Standards,  and  other  wells  in  the  agricultur- 
al portion  of  the  outcrop  belt  may  seasonally 
exceed  these  limits.  It  appears  that  some  contami- 
nation has  been  occurring  for  many  years,  al- 
though it  has  not  reached  a  deleterious  level. 
(Peters-PTT) 
W86-04240 


MIGRATION  OF  CHLOROPHENOLIC  COM- 
POUNDS AT  THE  CHEMICAL  WASTE  DIS- 
POSAL SITE  AT  ALKALI  LAKE,  OREGON  -  2. 
CONTAMINANT  DISTRIBUTIONS,  TRANS- 
PORT, AND  RETARDATION, 
Oregon  Graduate  Center,  Beaverton.  Dept.  of 
Chemical,  Biological,  and  Environmental  Sciences. 
R.  L.  Johnson,  S.  Brillante,  L.  M.  Isabelle,  J.  E. 
Houck,  and  J.  F.  Pankow. 

Groundwater  GRWAAP,  Vol.  23,  No.  5,  p  652- 
666,  September-October  1985.  11  fig,  2  tab,  25  ref. 
EPA  Grant  808272. 

Descriptors:  'Path  of  Pollutants,  'Chlorophenols, 
'Chlorinated  Hydrocarbons,  'Groundwater  Pollu- 
tion, 'Alkali  Lake,  Oregon,  Phenols,  Sorption, 
Land  Disposal,  Chemical  Wastes,  Soil  Density, 
Soil  Porosity,  Soil  Properties. 

The  behaviors  of  five  chlorophenols  and  three 
chlorophenoxyphenols  (CPPs)  have  been  investi- 
gated at  the  chemical  waste  disposal  site  at  Alkali 
Lake,  Oregon.  All  of  the  compounds  demonstrated 
similar  trends  in  area!  distribution  hydraulically 
downgradient  from  the  site.  The  transport  dis- 
tances for  the  di-  and  trichlorohenols  were  influ- 
enced greatly  by  their  ionization  in  the  high  pH 
(10)  ground  water.  In  batch  equilibrium  experi- 
ments, these  compounds  were  found  to  have  equi- 
librium partition  coefficient  values  of  0.0  for  the 
soil  and  ground  water  taken  from  the  site.  While 
also  largely  ionized  at  pH  10,  a  tetrachlorophenol, 
pentachlorophenol,  and  the  CPPs  demonstrated 
substantial  sorption  in  the  batch  equilibrium  experi- 
ments as  well  as  retardation  relative  to  the  di-  and 
trichlorophenols  at  the  site.  While  the  trend  in 
observed  retardation  of  the  chlorophenolics  is  cor- 
rect, the  magnitudes  of  the  relative  retardations  are 
less  than  predicted  from  the  batch  experiment  re- 
sults. This  is  probably  the  result  of  irregularities  in 
the  hydraulic  conductivity  values  downgradient  of 
the  site.  These  results  show,  for  the  first  time,  well- 
behaved  concentration  contours  embodying  com- 
pound-dependent retardation  in  the  transport  of 
sorbing  and  nonsorbing  organic  compounds  from 
an  existing  waste  disposal  site.  (Peters-PTT) 
W86-04242 


RIPARIAN  LOSSES  OF  NITRATE  FROM  AG- 
RICULTURAL DRAINAGE  WATERS, 

North  Carolina  Agricultural  Research  Service,  Ra- 
leigh. 

T.  C.  Jacobs,  and  J.  W.  Gilliam. 
Journal  of  Environmental  Quality,  Vol.  14,  No.  4, 
p  472-478,  October-December  1985.  3  fig,  4  tab,  25 
ref. 

Descriptors:  'Agricultural  Runoff,  'Agricultural 
Watershed,  'Nitrate,  'Groundwater  Runoff,  Crop- 
land, Surface  Drainage,  Drainage  Effects,  Subsur- 
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Group  5B — Sources  Of  Pollution 

face   Drainage,    North    Carolina,    Denitrification, 
Tele  Drainage. 

Nitrate  concentrations  in  shallow  groundwaters 
beneath  cultivated  fields  in  the  North  Carolina 
Coastal  Plain  and  in  the  drainage  waters  from 
those  fields  were  examined  to  determined  the  fate 
of  nitrogen  lost  to  drainage  waters.  From  a  water- 
shed where  well-  and  moderately  well-drained 
soils  dominate  agricultural  fields,  10  to  55  kg/ha/ 
yr  N03-N  moved  from  the  fields  in  subsurface 
drainage  water.  However,  most  fields  are  bordered 
by  forested  buffers  between  the  cultivated  areas 
and  streams  which  consist  of  poorly  and  very 
poorly-drained  soils  covered  by  dense  vegetation. 
A  substantial  part  of  the  nitrate  in  the  drainage 
water  appears  to  be  denitrified  in  the  buffer  strip 
and  assimilation  by  vegetation  is  insignificant. 
Buffer  strips  of  <  16  m  are  effective  for  inducing 
significant  losses  of  nitrate  before  drainage  water 
reaches  the  stream.  A  field  containing  subsurface 
drainage  tubing  which  emptied  into  open  ditches 
moved  nitrogen  into  surface  water  than  fields 
without  subsurface  drainage  improvements.  From 
a  Lower  Coastal  Plain  watershed,  a  dense  clay 
layer  below  the  surface  horizon  reduced  subsur- 
face drainage  resulting  in  total  losses  from  the  field 
of  only  6  to  12  kg/ha/yr  N03-N,  mostly  in  surface 
runoff.  The  extensive  floodplain  of  the  natural 
stream  had  a  high  capacity  to  reduce  large  quanti- 
ties of  N  but  the  low  total  loss  from  the  watershed 
is  largely  a  result  of  low  input  to  the  drainage 
water  from  nonpoint  sources.  (Author's  abstract) 
W86-O4260 


MODELING  EXPOSURE  ROUTES  TO  MAN 
OF  TRACE  METALS  ASSOCIATED  WITH 
ACID  PRECD7ITATION, 

Monitoring    and    Assessment    Research    Centre, 

London  (England). 

B.  G.  Bennett. 

Environmental    Health    Perspectives    EVHPAZ, 

Vol.  63,  p  89-92,  November  1985.  1  tab,  11  ref. 

Descriptors:  'Model  studies,  *Acid  rain,  'Trace 
metals,  Time-dependent  modeling,  Path  of  pollut- 
ants, Mercury,  Environmental  effects. 

Pollutant  metals  released  to  the  environment  dis- 
perse and  interact  in  various  ways  before  arriving 
at  sensitive  receptors.  Modeling  of  pollutant  be- 
havior may  be  by  time-dependent  or  time-inde- 
pendent means.  Modeling  of  exposure  routes  im- 
plies the  formulation  of  a  simplified  arrangement  of 
system  components  and  the  expression  of  relation- 
ships between  concentrations  and  exposures  in  the 
environment  and  in  the  receptor.  There  are  two 
basic  approaches  to  modeling.  One  may  use  either 
a  time-dependent  or  a  time-independent  method. 
The  method  of  choice  is  determined  by  the  under- 
lying data  base.  The  time-independent,  exposure 
commitment  method  requires  a  less  extensive  data 
base  and  can  begin  with  general  associations  be- 
tween environmental  concentrations  or  fluxes. 
Such  assessments  for  representative  background 
conditions  have  been  performed  for  most  of  the 
metals  associated  with  acid  precipitation.  Examples 
are  given  here  for  cadmium  and  mercury.  (Lantz- 
PTT) 
W86-04266 


within  the  soil  during  soil  development.  This  Al  is 
then  thought  to  be  transported  to  adjacent  surface 
waters.  Dissolved  mononuclear  Al  occurs  as  aquo 
Al,  as  well  as  OH(-),  F(-),  S04(2-),  and  organic 
complexes.  Although  past  investigations  have 
often  ignored  non-hydroxide  complexes  of  Al,  it 
appears  that  organic  and  F  complexes  are  the 
predominant  forms  of  Al  in  dilute  (low  ionic 
strength)  acidic  surface  waters.  The  concentration 
of  inorganic  forms  of  Al  increases  exponentially 
with  decreases  in  solution  pH.  The  concentration 
of  organic  forms  of  Al,  however,  is  strongly  corre- 
lated with  variations  in  organic  carbon  concentra- 
tion of  surface  waters  rather  than  pH.  Elevated 
concentrations  of  Al  in  dilute  acidic  waters  are  of 
interest  because:  Al  is  an  important  pH  buffer;  Al 
may  influence  the  cycling  of  important  elements 
like  P,  organic  carbon,  and  trace  metals;  and  Al  is 
potentially  toxic  to  aquatic  organisms.  An  under- 
standing of  the  aqueous  speciation  of  Al  is  essential 
for  an  evaluation  of  these  processes.  (Lantz-PTT) 
W86-04267 


POTENTIAL  IMPACT  OF  ACID  PRECIPITA- 
TION ON  ARSENIC  AND  SELENIUM, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 

Pathology. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04268 


A  five-year  project  was  initiated  in  September 
1980  by  the  EPA  and  the  Tannery  Council  of 
America,  to  investigate  the  feasibility  of  using  land 
treatment  to  dispose  of  chromium  tanning  sludges. 
These  sludges  contain  high  concentrations  of  Cr, 
in  the  range  of  21,000  to  55,000  ppm  on  a  dry 
weight  basis.  Chromium  could  migrate  in  soil 
waters  at  a  land  treatment  site  as  either  a  soluble 
Cr(VI)  species,  HCr04(-)  or  Cr04(2-),  or  as 
Cr(III)  or  Cr(VI)  in  soluble  complexes  with  organ- 
ic or  inorganic  substances.  Field  measurements  of 
Cr  fluxes  at  an  experimental  test  site  near  Santa 
Cruz,  California  indicate  that  Cr  in  tannery  sludges 
exhibits  a  very  low  mobility.  Less  than  0.1%  of  the 
total  Cr  applied  to  a  test  plot  was  transported 
through  the  upper  soil  zone  during  a  three-month 
period.  However,  the  sludge  applications  intro- 
duced high  concentrations  of  nitrates  and  majoi 
cations.  Estimates  of  contaminant  fluxes  based  or 
measured  concentrations  in  soil  water  collected 
with  porous  cup  samplers  contain  large  uncertain' 
ties.  In  addition  to  potential  errors  in  moisture  flua 
computations,  chemical  reactions  in  the  cups  cat 
significantly  alter  the  composition  of  soil  watei 
samples.  (Lantz-PTT) 
W86-04275 


ALUMINUM  IN  ACIDIC  SURFACE  WATERS: 
CHEMISTRY,  TRANSPORT,  AND  EFFECTS, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 

C.  T.  Driscoll. 

Environmental    Health    Perspectives    EVHPAZ, 

Vol.  63,  p  93-104,  November  1985.  9  fig,  2  tab,  69 

ref. 

Descriptors:  'Acid  rain,  'Acidic  water,  •Chemical 
analysis,  *Path  of  pollutants,  Water  pollution  ef- 
fects, Mineral  acids,  Aluminum,  Watersheds,  Sur- 
face waters,  Hydrogen  ion  concentration,  Toxici- 
ty, Organic  compounds. 

Ecologically  significant  concentrations  of  Al  have 
been  reported  in  surface  waters  draining  'acid- 
sensitive'  watersheds  that  are  receiving  elevated 
inputs  of  acidic  deposition.  It  has  been  hypoth- 
esized that  mineral  acids  from  atmospheric  deposi- 
tion have  remobilized  Al  previously  precipitated 


EFFECTS  OF  ACIDIFICATION  ON  THE  MO- 
BILITY OF  METALS  AND  METALLOH>S:  AN 

ovERvrew, 

Minnesota  Univ.,  Navarre.  Gray  Freshwater  Bio- 
logical Inst. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04269 

SOLUTE-TRANSPORT  SIMULATION  OF 
BRACKISH-WATER  INTRUSION  NEAR  BAL- 
TIMORE, MARYLAND, 

F.  H.  Chappelle. 

Ground  Water  GRWAAP,  Vol.  24,  No.  3,  p  304- 

311,  May-June  1986.  8  fig,  11  ref. 

Descriptors:  *Brackish  water,  *Groundwater  pol- 
lution, 'Simulation  models,  'Solute  transport, 
'Baltimore,  'Saline  water  intrusion,  Maryland, 
Aquifers,  Patapsco  River,  Patuxent  aquifer, 
Plumes,  Model  studies. 

The  Patuxent  aquifer  presently  contains  a  circular 
plume  of  brackish-water  contamination  that  is 
about  5  miles  in  diameter.  This  plume  is  centered 
on  the  Patapsco  River  estuary  and  is  characterized 
by  chloride  concentrations  that  range  up  to  5,000 
mg/1.  Borehole  data  demonstrates  that  erosional 
channels  provide  conduits  for  brackish  water  to 
seep  from  the  Patapsco  River  into  the  Patuxent 
aquifer,  when  aquifer  water  levels  are  lower  than 
river  water  levels.  A  two-dimensional  areal  solute- 
transport  model  of  the  Patuxent  aquifer  was  used 
to  estimate  the  future  movement  of  the  brackish- 
water  plume  based  on  alternative  strategies  of  aqui- 
fer use.  Model  simulations  suggest  that  the  plume 
will  not  spread  rapidly  if  present  pumping  patterns 
are  continued.  Furthermore,  sharply  curtailing 
pumpage  in  the  Baltimore  area  will  probably  not 
reduce  the  size  of  the  plume,  although  this  strategy 
may  slightly  decrease  the  spreading  rate.  While  the 
plume  is  presently  remaining  nearly  stationary, 
new  pumping  centers  southeast  of  Baltimore  could 
cause  brackish  water  to  migrate  in  that  direction, 
significantly  increasing  the  size  of  the  plume. 
(Lantz-PTT) 
W86-04274 


CHROMIUM  MIGRATION  THROUGH 
SLUDGE-TREATED  SOIXS, 

California  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 
ences. 
S.  J.  Dreiss. 

Ground  Water  GRWAAP,  Vol.  24,  No.  3,  p  312- 
321,  May-June  1986.  8  fig,  4  tab,  29  ref.  EPA 
Agreement  No.  68-03-2976. 

Descriptors:  'Chromium,  'Path  of  pollutants, 
•Land  disposal,  'Sludge  disposal,  Tannery  wastes, 
Industrial  wastes,  Nitrates,  Soil  water,  Santa  Cruz, 
California. 


CONTAMINANT  MOVEMENT  UNDER  PUMP 
AGE-RECHARGE  CONDITION  IN  STEAD! 
GROUNDWATER  FLOW  SYSTEM, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  o 

Water  Resources  Engineering. 

A.  D.  Gupta,  and  P.  R.  O.  Shrestha. 

Ground  Water  GRWAAP,  Vol.  24,  No.  3,  p  342 

350,  May-June  1986.  11  fig,  16  ref. 

Descriptors:  'Path  of  pollutants,  'Pumpage,  'R« 
charge,  'Groundwater  movement,  Mathematici 
analysis,  Galerkin  technique,  Mathematici 
models,  Water  pollution  sources,  Water  pollutio 
effects. 

The  transient  movement  of  contaminants  und< 

pumpage    and    recharge    conditions    in    stead 

groundwater  flows  in  a  vertical  cross  section  of 

confined  aquifer,  is  simulated  using  a  finite-elemei 

numerical  model  based  on  the  Galerkin  techniqu 

Various  factors  like  time  step,  space  incremei 

and  boundary  conditions,  which  affect  the  accur 

cy  of  the  numerical  solution,  are  considered 

validating  results  of  the  numerical  model  with  r 

suits  of  an  analytical  solution.  In  general,  as  tl 

dispersivity   value  increases,   contaminants  mo' 

further  through  the  flow  system.  However,  wi 

time,  due  to  pumpage,  concentration  at  the  w< 

and  downstream,  reaches  a  relatively  low  stead 

state  value  instead  of  approaching  the  input  co 

centration  as  in  the  case  of  uniform  flow.  If  tl 

waste  input  is  discontinued,  with  pumpage  on  tl 

downstream    side,    the    previously    contaminat 

region  is  restored  to  a  pure  state  faster  as  the  w 

acts  as  a  sink  for  mass  flux.  Without  pumpage,  t 

contaminating  plume  transports  with  the  flow  n 

ther   downstream   and    disperses   with   increa* 

time.  The  effect  of  pumpage  is  quite  signifies 

insofar  as  restricting  the  movement  of  contamim 

further   downstream    is   concerned.    For   certi 

practical  situations,  this  is  an  effective  means 

controlling     the     movement     of     contaminat 

groundwater.  The  inference  drawn  from  this  stu 

provides  a  general  idea  on  the  effectiveness  ol 

hydraulic  barrier  for  the  retardation  of  contai 

nant  movement  which  can  assist  in  planning 

suitable  groundwater  quality  management  pol* 

(Lantz-PTT) 

W86-04278 

ANALYTICAL    AND    APPROXIMATE   SOI 

TIONS  TO  RADIAL  DISPERSION  FROM  j 

INJECTION  WELL  TO  A  GEOLOGICAL  Ut> 

WITH    SIMULTANEOUS    DD7FUSION    IN 

ADJACENT  STRATA 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Civil  El 

neering. 

C.-S.  Chen. 

Water  Resources  Research  WRERAO,  Vol. 

No.  8,  p  1069-1076,  August  1985.  p  1069-107( 

fig,  31  ref. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Descriptors:  'Injection  wells,  'Mathematical 
models,  'Aquifers,  'Aquitards,  'Fate  of  pollutants, 
Path  of  pollutants,  Groundwater  pollution, 
Groundwater  movement,  Model  studies,  Models, 
Hydrological  models,  Mathematical  equations. 

Analytical  and  approximate  solutions  are  devel- 
oped for  radial  dispersion  in  aquifers  with  simulta- 
neous diffusion  into  adjacent  strata.  Contaminants 
from  the  injection  well  are  transported  within  the 
main  aquifer  by  advection  and  mechanical  disper- 
sion, assuming  a  steady  state  and  radially  diverging 
groundwater  flow  field.  The  leakage  of  contami- 
nants from  the  main  aquifer  to  the  aquitards  is 
accounted  for  by  molecular  diffusion.  A  mathemat- 
ical model  consisting  of  two  coupled  differential 
equations  is  proposed  to  investigate  concentration 
distributions  in  the  main  aquifer  as  well  as  in  the 
adjacent  aquitards.  By  making  use  of  Laplace 
transforms,  analytical  solutions  valid  for  small  time 
periods  are  obtained  without  difficulty.  To  com- 
plement these  analytical  solutions  concentration 
distributions  for  intermediate  and  large  time  inter- 
vals are  determined  approximately  by  numerically 
inverting  the  appropriate  transformed  solution  in 
the  Laplace  domain  with  the  Stehfest  algorithm. 
Excellent  agreement  exists  between  analytical  solu- 
tions and  approximate  solutions  for  small  time  in- 
tervals, supporting  the  validity  of  approximate  so- 
lutions for  intermediate  and  large  time  periods.  It  is 
shown  that  the  diffusive  leakage  may  significantly 
delay  contaminant  movement  within  the  main  aq- 
uifer at  relatively  large  time  periods.  The  solutions 
can  be  applied  to  study  radial  dispersion  in  granu- 
lar aquifers  bounded  by  relatively  low  permeability 
aquitards,  or  in  planar  fractures  contained  in 
porous  formations.  (Author's  abstract) 
W86-04304 


GROUNDWATER  MASS  TRANSPORT  AND 
EQLTLD3RIUM  CHEMISTRY  MODEL  FOR 
MULTICOMPONENT  SYSTEMS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
G.  A.  Cederberg,  R.  L.  Street,  and  J.  O.  Leckie. 
Water  Resources  Research  WRERAO,  Vol.  21, 
No.  8,  p  1095-1104,  August  1985.  p  1095-1104,  5 
fig,  8  tab,  29  ref.  EPA  Contract  No.  CR-808857. 

Descriptors:  'Fate  of  pollutants,  'Groundwater 
pollution,  'Groundwater  movement,  'Path  of  pol- 
lutants, 'Mathematical  models,  Numerical  analysis, 
Mathematical  studies,  Ion  transport,  Ion  exchange, 
Cadmium,  Chlorides,  Bromides,  Mass  transfer,  Hy- 
drologic  models,  Models,  Solute  transport. 

A  mass  transport  model,  TRANQL,  for  a  multi- 
component  solution  in  equilibrium  with  a  ground- 
water system  was  developed  for  modeling  the 
transport  of  contaminants  through  groundwater 
flow  systems.  The  equilibrium  interaction  chemis- 
try is  posed  independently  of  the  mass  transport 
equations  which  leads  to  a  set  of  algebraic  equa- 
tions for  the  chemistry  coupled  to  a  set  of  differen- 
tial equation  for  the  mass  transport.  Significant 
equilibrium  chemical  reactions  such  as  complexa- 
tion,  ion  exchange,  competitive  adsorption,  and 
dissociation  of  water  may  be  modeled  by 
TRANQL.  A  finite  element  solution  is  presented 
first  for  cadmium,  chloride,  and  bromide  transport 
in  a  one-dimensional  column  where  complexation 
and  sorption  are  considered.  Second,  binary  and 
ternary  ion  exchange  are  modeled  and  compared 
to  the  results  of  other  investigators.  Results 
showed  that  TRANQL  exhibited  versatility,  and 
could  potentially  be  extended  to  a  wide  range  of 
equilibrium  reactions.  (Geiger-PTT) 
W86-04307 


TRANSDZNT  MOVEMENT  AND  TRANSFOR- 
MATION OF  CARBON  SPECIES  IN  SODL 
DURING  WASTEWATER  APPLICATION, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5E. 

W86-04311 


HELD  EXAMPLE  OF  MEASURING  HYDRO- 
DYNAMIC  DISPERSION  IN  A  SINGLE  FRAC- 
TURE, 

Atomic  Energy  of  Canada  Ltd.,  Ottawa  (Ontario). 


K.  S.  Novakowski,  G.  V.  Evans,  D.  A.  Lever,  and 

K.  G.  Raven. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  8,  p  1154-1174,  August  1985.  8  fig,  1  tab,  34 

ref. 

Descriptors:  'Tracers,  'Geologic  fractures, 
•Solute  transport,  'Groundwater  movement,  Bore- 
holes, Observation  wells,  Pump  wells,  Hydrologic 
models,  Injection  wells,  Model  studies,  Flow  ve- 
locity. 

A  field  example  of  measuring  the  dispersive  prop- 
erties of  a  single  fracture  in  fractured  plutonic  rock 
is  presented.  The  experimental  technique  involves 
injecting  a  slug  of  conservative  tracer  into  a 
'steady'  groundwater  flow  field  established  be- 
tween a  pumping  and  recharging  borehole  and 
monitoring  the  tracer  breakthrough  by  sampling 
the  withdrawal  water  directly.  The  breakthrough 
curves  from  two  experiments  were  analyzed  with  a 
model  which  describes  the  flow  field  geometry 
either  analytically  or  numerically  and  solves  for 
hydrodynamic  dispersion  analytically.  A  longitudi- 
nal dispersivity  of  1.40  m  was  estimated  by  fitting 
the  model  to  each  set  of  field  data.  The  magnitude 
of  the  dispersion  was  determined  to  be  independent 
of  dispersive  effects  created  by  flow  through  the 
borehole  instrumentation  and  thought  to  be  purely 
hydrodynamic  in  nature.  (Author's  abstract) 
W86-04314 


FREQUENCY  DOMAIN  APPROACH  TO 
WATER  QUALITY  MODELING  IN  GROUND- 
WATER: THEORY, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
C.  J.  Duffy,  and  L.  W.  Gelhar. 
Water  Resources  Research  WRERAO,  Vol.  21, 
No.  8,  p  1175-1184,  August  1985.  9  fig,  27  ref,  NSF 
Grant  No.  CEE-8307982. 

Descriptors:  'Groundwater,  'Path  of  pollutants, 
'Water  quality,  'Tracers,  'Stochastic  process, 
'Models,  Solute  transport,  Frequency  analysis, 
Mathematical  models,  Mathematical  studies,  Sto- 
chastic hydrology,  Filters,  Convection,  Time  series 
analysis. 

A  method  for  the  analysis  of  complex  temporal 
variations  of  environmental  tracers  or  pollution 
time  series  in  groundwater  is  examined  using  spec- 
tral analysis  and  linear  filter  theory  for  stationary 
stochastic  processes.  The  interpretation  of  solute 
fluctuations  subject  to  a  time  varying  sources  is 
accomplished  via  frequency  domain  solutions  to 
stochastic  differential  equations  for  three  widely 
applied  transport  models:  a  lumped  parameter  or 
linear  reservoir  model;  convective  (advective) 
transport  in  a  curvilinear  flow  field;  and  convec- 
tive-dispersive  transport  in  a  uniform  flow  field. 
Frequency  domain  solutions  are  presented  in  terms 
of  the  theoretical  transfer  function  and  phase  spec- 
tra which  describe  the  amplitude  attenuation  and 
phase  lag  between  frequencies  in  the  input  and 
output.  A  comparison  of  the  frequency  response  of 
the  three  models  indicates  that  the  unique  filtering 
characteristics  of  each  may  provide  a  diagnostic 
tool  for  matching  the  appropriate  theory  to  a  sam- 
pled water  quality  'signal'.  A  procedure  is  suggest- 
ed for  parameter  estimation  which  involves  com- 
parison of  hte  theoretical  and  field  estimated  trans- 
fer function  and  phase  spectra.  (Author's  abstract) 
W86-04315 


CLOSTRIDIUM  PERFRINGENS,  A  RELIABLE 
INDICATOR  OF  STREAM  WATER  QUALITY, 

Hawaii   Univ.   at   Manoa,   Honolulu.    Water  Re- 
sources Research  Center. 

For  primary  bibliographic   entry  see  Field   5G. 
W86-04328 


OPTIMAL  DISCHARGE  PROFILES  FOR 
SUDDEN  CONTAMINANT  RELEASES  IN 
STEADY  UNIFORM  OPEN-CHANNEL  FLOW, 

For  primary  bibliographic  entry  see  Field  5E. 
W86-04344 


CHEMISTRY  AND  TRANSPORT  OF  SOLUBLE 
HUMIC  SUBSTANCES  IN  FORESTED  WATER- 


Sources  Of  Pollution — Group  5B 

SHEDS  OF  THE  ADIRONDACK  PARK,  NEW 
YORK, 

Maine  Univ.  at  Orono.  Dept.  of  Botany  and  Plant 

Pathology. 

C.  S.  Cronan,  and  G.  R.  Aiken. 

Geochimica  et  Cosmochimica  Acta,  Vol.  49,  No. 

8,  p  1697-1705,  August  1985.  6  fig,  3  tab,  26  ref. 

EPRI  Contract  RP1 109. 

Descriptors:  'Path  of  pollutants,  'Humic  acids, 
'Adirondack  Park,  'New  York,  'Forest  water- 
sheds, Integrated  Lake-Watershed  Acidification 
Study,  Interstitial  water,  Dissolved  organic 
carbon,  Leaching,  Soil  chemistry,  Mixed  forests, 
Natural  water. 

Studies  were  conducted  in  conjunction  with  the 
Integrated  Lake-Watershed  Acidification  Study 
(ILWAS)  to  examine  the  chemistry  and  leaching 
patterns  of  soluble  humic  substances  in  forested 
watersheds  of  the  Adirondack  region.  During  the 
summer  growing  season,  mean  dissolved  organic 
carbon  (DOC)  concentrations  in  the  ILWAS  wa- 
tersheds ranged  from  21-32  mg  C/l  in  O/A  hori- 
zon leachates,  from  5-7  mg  C/l  in  B  horizon  lea- 
chates,  from  2-4  mg  C/l  in  groundwater  solutions, 
from  6-8  mg  C/l  in  first  order  streams,  from  3-8  mg 
C/l  in  lake  inlets,  and  from  2-7  mg  C/l  in  lake 
outlets.  During  the  winter,  mean  DOC  concentra- 
tions dropped  significantly  in  the  upper  soil  profile. 
Soil  solutions  from  mixed  and  coniferous  stands 
contained  as  much  as  twice  the  DOC  concentra- 
tion of  lysimeter  samples  from  hardwood  stands. 
Results  of  DOC  fractionation  analysis  showed  that 
hydrophobic  and  hydrophilic  acids  dominate  the 
organic  solute  composition  of  natural  waters  in 
these  watersheds.  Charge  balance  and  titration  re- 
sults indicated  that  the  general  acid-base  character- 
istics of  the  dissolved  humic  mixture  in  these  natu- 
ral waters  can  be  accounted  for  by  a  model  organic 
acid  having  an  average  pK  sub  a  of  3.85,  and 
average  charge  density  of  4-5  microequivalents/ 
mg  C  at  ambient  pH,  and  a  total  of  6-7  meq  COOH 
per  gram  carbon.  (Author's  abstract) 
W86-04347 


TRACE  METAL  DEPOSITION  AND  MOBILI- 
TY IN  THE  SEDIMENTS  OF  TWO  LAKES 
NEAR  SUDBURY,  ONTARIO, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

R.  Carignan,  and  J.  O.  Nriagu. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 

Vol.  49,  No.  8,  p  1753-1764,  August  1985.  3  fig,  4 

tab,  31  ref. 

Descriptors:  'Trace  metals,  'Deposition,  'Path  of 
pollutants,  'Lakes,  'Sudbury,  'Ontario,  Diffusion, 
Clearwater  Lake,  McFarlane  Lake,  Iron,  Manga- 
nese, Aluminum,  Copper,  Nickel,  Lead,  Hydrogen 
ion  concentration,  Water  pollution  sources. 

The  accumulation  and  mobility  of  Fe,  Mn,  Al,  Cu, 
Ni  and  Pb  in  the  sediments  of  two  lakes  (Clearwa- 
ter, pH  4.5;  and  McFarlane,  pH  7.5)  near  Sudbury, 
Ontario  have  been  investigated.  The  Al,  Cu  and  Ni 
concentrations  are  expectedly  relatively  high  in  the 
overlying  waters  of  Clearwater  Lake  and  much 
lower  for  Al  and  Cu  in  McFarlane  Lake.  The  low 
trace  metal  concentrations  found  in  the  anoxic 
porewaters  of  Clearwater  Lake  could  be  explained 
by  a  sharp  increase  in  porewater  pH  concomitant 
with  S04(2-)  reduction  and  H2S  production  within 
the  first  1-2  cm  of  the  sediments,  which  has  con- 
ceivably led  to  the  precipitation  of  mineral  phases 
such  as  AL(OH)3,  NiS,  and  CuS.  In  both  lakes,  Fe 
concentrations  in  anoxic  porewaters  appear  to  be 
controlled  by  FeS  and/or  FeC03  formation.  It  is 
suggested  that  upwardly  decreasing  total  Mn  pro- 
files resulting  from  the  removal  of  Mn  from  the  top 
sediment  layers  under  acidic  conditions  may  con- 
stitute a  reliable  symptom  of  recent  lake  acidifica- 
tion. The  downward  diffusion  of  Al,  Cu  and  Ni 
from  the  overlying  water  to  the  sediments  has  been 
estimated  from  their  concentration  gradients  at  the 
interface  and  compared  to  their  total  accumulation 
rates  in  the  sediments.  In  both  lakes  the  diffusion  of 
Al  is  negligible  compared  to  its  accumulation  rate. 
However,  diffusion  accounts  for  24-52%  of  the 
accumulation  of  Cu  in  the  sediments  of  Clearwater 
Lake,  but  appears  negligible  in  McFarlane  Lake. 
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Group  5B— Sources  Of  Pollution 

The  downward  diffusive  flux  of  Ni  is  important 
and  may  explain  appears  negligible  in  McFarlane 
Lake.  The  downward  diffusive  flux  of  Ni  is  impor- 
tant and  may  explain  76-161%  of  the  estimated  Ni 
accumulation  rate  in  Clearwater  Lake,  and  59%  in 
McFarlane  Lake.  The  porewater  Cu  and  Ni  pro- 
files suggest  that  the  subsurface  sedimentary  trace 
metal  peaks  observed  in  Clearwater  Lake  (as  in 
other  acid  lakes)  may  not  be  caused  by  sediment 
leaching  or  by  a  recent  reduction  in  sedimentation 
but  may  have  a  diagenetic  origin  instead.  (Author's 
abstract) 
W86-04349 

SOLUTE  ACQUISITION  IN  GLACIAL  MELT 
WATERS.  I.  FJALLSJOKULL  (SOUTH-EAST 
ICELAND):  BULK  MELT  WATERS  WITH 
CLOSED-SYSTEM  CHARACTERISTICS, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 

W86-04351 


tration  change  of  an  adsorbing  compound  in  an 
activated  sludge  plant.  Besides  those  parameters 
formerly  considered  (i.e.,  adsorption  constant  and 
surplus  sludge  wastage  rate)  the  difference  in  dry 
matter  content  of  the  wasted  sludge  and  that  re- 
maining in  the  activated  sludge  stage  are  now 
taken  into  account  as  well.  This  facilitates  a  more 
exact  calculation  of  the  elimination.  The  essential 
advantage  of  the  new  model  lies  in  its  simpler  and 
faster  applicability.  The  equations  are  steady,  and 
can  be  integrated  facilitating  activities  such  as  the 
calculation  of  the  mean  retention  time  of  the  ad- 
sorbed material  in  the  activated  sludge  stage.  Other 
mechanisms  such  as  biodegradation,  precipitation, 
flocculation,  and  stripping  are,  as  in  the  older 
model,  not  taken  into  account.  (Author's  abstract) 
W86-04356 


CMA:  AN  ALTERNATIVE  TO  ROAD  SALT, 

Defense  Environmental  Leadership  Project,  Wash- 
ington, DC. 

For  primary   bibliographic   entry   see   Field   5G. 
W86-04359 


MODEL  FOR  POLLUTANT  CONCENTRA- 
TIONS DURING  SNOW-MELT, 

Nottingham  Univ.  (England).  Dept.  of  Theoretical 

Mechanics. 

S.  Hibberd.  _,     ,„„ 

Journal  of  Glaciology  JOGLAO,  Vol.  30,  No.  104, 

p  58-65,  1984.  7  fig,  17  ref. 

Descriptors:  *Model  studies,  *Path  of  pollutants, 
•Melt  water,  *Pollution  load,  Rivers,  Lakes,  Un- 
saturated flow,  Snow  pack,  Percolation,  Hydro- 
dynamics, Saturated  flow. 

In  recent  years  extensive  measurements  of  pollut- 
ant concentrations  within  the  environment  have 
been  made  over  western  Europe  following  reports 
of  unusually  high  pollution  levels  within  rivers  and 
lakes,  especially  after  the  start  of  the  spring  melt- 
ing period.  A  simple  model  is  presented  to  de- 
scribe, theoretically,  the  pollutant  efflux  within  the 
first  fractions  of  melt  water  released  from  a  snow- 
pack  at  the  start  of  the  melting  season.  The  domi- 
nant features  included  are  the  appearance  of  a 
wave-front  as  heading  the  unsaturated  flow  of  melt 
water  and  the  pollutant  dispersion  arising  from  the 
interaction  of  the  flow  with  the  porous  structure  of 
the  snow-pack  and  molecular  diffusion.  Results  of 
the  snow-melt  model  appear  to  be  in  agreement 
with  the  available  experimental  studies,  however 
two  aspects  require  further  comment.  First  the 
percolation  of  melt  water  is  not  a  homogeneous 
process;  melt  water  often  follows  preferred  chan- 
nels through  the  snow-pack  rather  than  percolating 
downwards  as  a  uniform  front  of  water.   Such 
inhomogeneities    will    cause    pollutant    and    melt 
water  to  penetrate  the  snow-pack  more  quickly 
within  the  preferred  channels,  resulting  in  an  earli- 
er and  less  abrupt  start  to  the  melt-water  run-off. 
The  second  aspect   concerns  the  value  for  the 
coefficient  of  hydrodynamic  dispersion.  Theories 
for  hydrodynamic  dispersion  are  well  proven  for 
the  saturated  flow  of  liquids  through  porous  media, 
but  many  results  for  unsaturated  flow  must  be 
obtained  by  direct  inference  from  the  correspond- 
ing results  for  the  saturated  flow.  Correspondingly 
the  prediction  for  the  dispersion  coefficient  may 
need  modification  when  used  for  the  highly  un- 
saturated flow  conditions  typical  within  a  melting 
snow-pack.  (Lantz-PTT) 
W86-04354 

FATE  OF  SOLUBLE,  RECALCITRANT,  AND 
ADSORBING  COMPOUNDS  IN  ACTIVATED 
SLUDGE  PLANTS,  II, 

Henkel  K.G.a.A.,  Duesseldorf  (Germany,  F.R.). 

Dept.  of  Ecology. 

P.  Wierich. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  10,  No.  3,  p  290-294,  December 

1985.  1  ref,  append. 

Descriptors:  'Activated  sludge  process,  •Mathe- 
matical models,  •Adsorbents,  Dry  matter,  Sludge, 
Mathematical  analysis,  Solubility. 

An  inhomogeneous  first-order  differential  equation 
allows  description  of  the  time-dependent  concen- 


CHLOROFORM  IN  TAP  WATER  AND 
HUMAN  BLOOD, 

Turku  Univ.  (Finland).   Dept.  of  Public  Health. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-04361 

ACCUMULATION  OF  SEDIMENT-BOUND 
PCBS  BY  FIDDLER  CRABS, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 

J.  R.  Clark,  J.  M.  Patrick,  Jr,  J.  C.  Moore,  and  J. 

Forester. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  4,  p  571-578, 

April  1986.  1  fig,  3  tab,  12  ref. 

Descriptors:  •Polychlorinated  biphenyls,  *Bioac- 
cumulation,  'Fiddler  crabs,  *Sediments,  'Uptake, 
•Depuration,  New  York  harbor,  Pilot  study,  Tox- 
icity, Food  webs. 

Rates  of  polychlorinated  biphenyl  (PCB)  uptake 
and  depuration  were  determined  in  a  simulated 
spoil  bank  habitat  that  contained  PCBs  in  weath- 
ered sediment  (New  York  Harbor  sediments).  In  a 
pilot  study,  the  rates  were  compared  in  Uca  pugila- 
tor,  an  inhabitant  of  relatively  dry  and  sandy  areas 
and  U.  minax,  which  inhabits  wetter  and  muddier 
substrates.  Mortality  for  U.  miniax  ranged  from  2- 
14%  over  the  contaminated  substrate  treatment 
and  6-10%  over  the  controls;  for  U.  pugilator 
mortality  ranged  from  2-8%  on  contaminated  sub- 
strates and  1-4%  for  controls.  Mortality  was  attrib- 
uted to  cannibalism  upon  molting  rather  than  toxic 
effects.  Because  of  the  variability  of  PCB  concen- 
trations within  crab  populations,  little  significance 
can  be  attributed  to  higher  bioaccumulation  factor 
(BAF)  values  calculated  for  U.  minax  compared  to 
U.  pugilator,  especially  in  light  of  test  results 
showing  that  the  BAFs  for  the  two  species  were 
similar  in  two  series  of  experiments.  Fiddler  carabs 
have  the  potential  to  accumulate  PCBs  rapidly 
from  contaminated  sediments  and  to  develop  body 
burdens  similar  to  concentrations  in  sediment.  Con- 
taminated sediments  must  be  taken  into  account 
when  evaluating  environmental  exposures  to  PCBs 
because  other  animals  feed  on  fiddler  crabs,  possi- 
bly resulting  in  bioaccumulation  of  PCBs  in  food 
webs.  (Rochester-PTT) 
W86-04365 


HEAVY  METALS  IN  OYSTER  TISSUE 
AROUND  THREE  COASTAL  MARINAS, 

South  Carolina  State  Dept.  of  Health  and  Environ- 
mental Control,  Columbia. 
J.  M.  Marcus,  and  A.  M.  Thompson. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  36,  No.  4,  p  587-594, 
April  1986.  1  fig,  5  tab,  11  ref. 

Descriptors:  'Oysters,  'South  Carolina,  'Coastal 
pollution,  'Monitoring,  'Bioindicators,  'Marinas, 
Cadmium,  Chromium,  Copper,  Lead,  Nickel,  Zinc, 
Heavy  metals.  Condition  index.  Correlation  coeffi- 
cient. 


The  content  of  heavy  metals  was  determined  in 
tissue  of  the  American  oyster,  Crassostrea  virgin- 
ica,  collected  at  three  marinas  in  coastal  South 
Carolina.  Mercury  was  not  detected  at  any  time  at 
any  station;  Cd,  Cu  and  Zn  were  measured  in 
tissue  from  every  station,  whereas  Pb  and  Ni  were 
found  at  all  but  a  few  stations.  Chromium  was 
rarely  detected.  Total  mean  metal  contents  of 
tissue  increased  between  spring  and  summer  sam- 
pling periods.  In  most  cases,  there  was  a  negative 
correlation  between  metal  concentration  and  con- 
dition index  (CI),  indicating  that  the  increases  in 
metals  concentrations  between  sampling  periods 
were  related  to  a  loss  of  oyster  body  weight. 
Metals  were  preferentially  partitioned  to  the  gills 
and  mantle.  Strong  positive  correlations  were  be- 
tween Cu  and  Cd  at  two  of  the  three  marinas  and 
between  Zn  and  Cd  and  Zn  and  Cu  at  all  three 
marinas  activities  were  limited  essentially  to  shell- 
stock  from  very  near  the  marinas.  (Rochester- 
PTT) 
W86-04367 

FENITROTHION  AND  AMINOCARB  RESL 
DUES  IN  WATER  AND  BALSAM  FIR  FOLI- 
AGE FOLLOWING  SPRUCE  BUDWORM 
SPRAYING  PROGRAMS  IN  QUEBEC,  1979  TO 
1982, 

Quebec  Ministere  de  l'Energie  et  des  Ressources. 
R.  Morin,  G.  Gaboury,  and  G.  Mamarbachi. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  36,  No.  4,  p  622-628, 
April  1986.  1  tab,  23  ref. 

Descriptors:  *Fenitrothion,  •Aminocarb,  •Balsam 
Fir,  'Spruce  trees,  'Insecticides,  Spraying,  Moni- 
toring, Sumithion,  Matacil,  Aircraft,  Quebec, 
Canada,  Insect  control,  Forests. 

Insecticide  concentrations  in  the  environment  were 
determined  in  an  area  receiving  annual  spraying  of 
Sumithion  (fenitrothion)  at  210  g  active  ingredi- 
ent/hectare and  Matcil  180D  (aminocarb)  at  52  g 
active  ingredient/hectare  in  diesel  oil  diluent.  Con- 
centrations of  fenitrothion  and  aminocarb  in  watei 
and  foliage  showed  very  high  variations  among 
samples,  with  low  concentrations  in  most  and  very 
high  residue  concentrations  in  some.  Over  the  4  yi 
studied,  median  residue  levels  were  3.81  micron  g/ 
g  (dry  weight)  of  fenitrothion  and  0.94  micron  g/{ 
of  aminocarb  in  balsam  fir  foliage,  with  maximun 
concentrations  of  1 1 1  and  37.3  micron  g/g,  respec 
tively.  In  lentic  water,  median  residue  levels  wen 
5.82  micron  g/1  of  fenitrothin  and  0.74  micron  g/ 
of  aminocarb,  with  maximum  levels  of  1,114  am 
331  micron  g/1,  respectively.  In  lotic  water 
median  concentrations  were  2.84  micron  g/1  o 
fenitrothion  and  0.86  micro  g/1  of  aminocarb,  witl 
maximum  levels  of  127  and  18.4  micro  g/1,  respec 
tively.  These  reported  insecticide  levels  were  ob 
tained  1-4  hr  after  spraying  at  a  time  when  concen 
trations  would  be  expected  to  peak.  Data  on  resid 
ual  concentrations  of  these  insecticides  suggest 
that  the  contamination  of  water  by  forest  sprayini 
presents  few  risks  to  fish  and  aquatic  invertebrat 
populations.  (Rochester-PTT) 
W86-04368 

OIX    POLLUTION    OF    A    GROUNDWATER 
SOURCE, 

Eastbourne  Waterworks  Co.  (England). 

A.  J.  L.  Clark. 

Institute  of  Water  Engineers  and  Scientists  Jou 

nals  JIWSDI,  Vol.  40,  No.  1,  p  17-28,  Februal 

1986.  5  fig,  7  ref,  2  append. 

Descriptors:      'Oil      pollution,      'Groundwate 
•Wells,  Divers,  Fluorimetry,  Monitoring,  Englani 


Complaints,  Costs. 

The  general  characteristics  of  the  Eastbourne  W 
terworks  Company,  East  Sussex,  England,  are  d 
scribed  and  two  incidents  of  oil  pollution 
groundwater  sources  are  recounted,  with  inform 
tion  on  investigations,  remedial  measures  take 
costs  of  the  incident,  and  seeking  compensation  f 
expenses.  Incidents  consisted  of  two  occasions 
consumer  complaints  about  oily  taste  in  the  watt 
Immediately  after  each  incident,  the  level  of  < 
present  in  the  water  was  estimated  to  be  about  O.i 
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ng/l.  Remedial  and  securing  activities  consisted  of 
1)  a  survey  of  the  adit  system  by  divers,  (2)  sealing 
if  trial  bores  made  along  the  line  after  the  first 
ncident,  including  pumping  and  sealing  of  these 
xsres,  and  (3)  sealing  the  adit  system  feeding  from 
he  suspected  contamination  source.  These  meas- 
lres  successfully  stopped  the  oil  contamination  in 
he  water  system.  A  fluorimeter  was  obtained  and 
retailed  in  a  continuously  operating  mode  with  an 
ilarm  to  detect  any  future  leakage  of  oil  into  the 
system  from  this  source.  (Rochester-PTT) 
■V86-04377 


STUDY  OF  THE  TRACE  ORGANICS  PRO- 
FILES OF  RAW  AND  POTABLE  WATER  SYS- 
IBMS, 

Vnglian  Water  Authority,  Cambridge  (England), 
"or  primary  bibliographic  entry  see  Field  5F. 
W6-04382 


VOLATILE  ORGANIC  COMPOUNDS  AT  HAZ- 
ARDOUS WASTE  SITES  AND  A  SANITARY 
LANDFILL  IN  NEW  JERSEY, 

Vew  Jersey  Inst,  of  Tech.,  Newark. 

[.  LaRegina,  J.  W.  Bozzelli,  R.  Harkov,  and  S. 

jianti. 

Environmental  Progress  ENVPDI,  Vol.  5,  No.  1, 

)  18-27,  February  1986.  9  fig,  7  tab,  14  ref. 

Descriptors:  'Volatile  organic  compounds,  *Haz- 
irdous  waste  sites,  'Adsorbent,  'Landfill,  'Air 
xjllution,  Urban  environment,  Rural  environment, 
3as  chromatography,  Mass  spectroscopy,  New 
(ersey,  Leachates,  Vents. 

Data  were  collected  on  ambient  levels  of  volatile 
irgamc  compounds  (VOC:  primarily  chlorinated 
ind  aromatic)  in  and  around  six  sites  in  New 
(ersey.  Five  sites  were  hazardous  waste  sites  cur- 
•ently  on  the  National  Priorities  List  and  were 
ocated  in  rural  areas;  one  site  was  a  landfill  pres- 
aitly  receiving  non-hazardous  municipal  waste  and 
dtuated  in  a  more  urban  location.  It  is  clear  that 
/OC  levels  at  hazardous  sites  and  landfills  vary 
jreatly  from  site  to  site  and  at  locations  within 
«ch  site.  However,  the  overall  levels  were  higher 
han  typically  found  in  urban  environments  for 
»me  VOCs,  and  it  seems  likely  that  the  high  levels 
ire  due  ot  the  sites  themselves.  At  one  site,  for 
■xample,  average  levels  of  toluene  were  on  the 
jrder  of  10  times  that  normally  found  at  urban 
ocations.  The  effects  of  the  site  characteristics  and 
neteorological  events  on  the  level  of  VOCs  at  in 
he  ambient  air  at  these  sites  were  not  very  clear. 
Although  some  samples  did  show  higher  levels  of 
»me  VOCs  near  leachate  pools  or  vents,  no  real 
rends  were  evident.  Finally,  problems  were  found 
with  quality  assurance  with  Tenax  GC  adsorbent 
lsed  in  the  present  study;  these  must  be  controlled 
with  rigorous  cleaning  and  maintenance  proce- 
iures  and  perhaps  more  studies  into  the  pore  ef- 
"ects  involved.  (Rochester-PTT) 
W86-04384 


DISSOLVED  AND  SUSPENDED  MATTER 
rRANSPORTED  BY  THE  GIROU  RIVER 
FRANCE):  MECHANICAL  AND  CHEMICAL 
SROSION  RATES  IN  A  CALCAREOUS  MO- 
USSE BASIN, 

Centre   National   de   la   Recherche    Scientifique, 
Strasbourg  (France).  Centre  de  Sedimentologie  et 
le  Geochunie  de  la  Surface. 
For  primary  bibliographic  entry  see  Field  2J. 
W86-04387 


ANALYSE  THE  HYDROCARBONS  IN  LIQUID 
REFINERY  WASTES, 

Bayerische   Landesanstalt   fuer   Wasserforschung, 

Vlunich  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04388 


HEALTH  RISK  COMPARISON  BETWEEN 
GROUNDWATER  TRANSPORT  MODELS  AND 
FTELD  DATA 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Research  and  Development. 
S.  T.  Hwang. 


Environmental  Progress  ENVPDI,  Vol.  5,  No.  1, 
p  66-70,  February  1986.  2  fig,  2  tab,  19  ref. 

Descriptors:  'Risks,  'Mathematical  models,  'Mon- 
itoring, 'Waste  disposal,  'Groundwater  move- 
ment, Carcinogens,  Noncarcinogens,  Model  vali- 
dation, Dispersion,  Simulation. 

Techniques  of  performing  assessments  of  health 
risks  from  intake  of  groundwater  impacted  by 
waste  disposal  facilities  are  presented.  The  assess- 
ment consists  of  using  monitored  plume  data,  fate 
and  transport  modeling,  or  a  combination  of  both 
approaches,  and  of  using  health  effect  data  for 
carcinogens  and  noncarcinogens  for  health  risk 
assessment.  Examples  of  employment  of  the  mathe- 
matical modeling  approach  at  three  sites  and  of  the 
monitoring  approach  at  five  sites  are  presented, 
and  the  limitations  of  assessment  methods  are  dis- 
cussed. Despite  uncertain  parameters,  particularly 
values  for  dispersivities,  the  fate  and  transport 
models  are  an  important  toll  in  supporting  the 
health  risk  assessment  that  is  based  on  monitoring 
data  or  conducted  in  the  absence  of  such  data. 
Though  there  are  many  analytical  and  numerical 
simulation  techniques  available  at  present,  the  reli- 
ability of  such  models  cannot  be  adequately  tested 
because  of  the  inability  to  define  the  dispersion 
parameter  for  model  validation.  (Rochester-PTT) 
W86-04397 


EPIDEMIC  CAMPYLOBACTERIOSIS  ASSOCI- 
ATED WITH  A  COMMUNITY  WATER 
SUPPLY, 

Georgia  Dept.  of  Human  Resources,  Atlanta. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04403 


METAL  MOVEMENT  IN  SLUDGE-TREATED 
SOILS  AFTER  SIX  YEARS  OF  SLUDGE  ADDI- 
TION: 2.  NICKEL,  COBALT,  IRON,  MANGA- 
NESE, CHROMIUM,  AND  MERCURY, 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

D.  E.  Williams,  J.  Vlamis,  A.  H.  Pukite,  and  J.  E. 

Corey. 

SoU  Science  SOSCAK,  Vol.  140,  No.  2,  p  120-125, 

August  1985.  4  fig,  2  tab,  10  ref. 

Descriptors:  'Heavy  metals,  'Land  disposal,  'Soil 
chemistry,  'Sludge  disposal,  Sludge-treated  soils, 
Path  of  pollutants,  Nickel,  Cobalt,  Iron,  Manga- 
nese, Chromium,  Mercury,  Loam,  Oakland,  Cali- 
fornia. 

A  study  was  conducted  of  the  movement  of  the 
metals  Ni,  Co,  Fe,  Mn,  Cr,  and  Hg  in  Dublin  loam 
soil,  after  6  years  of  sludge  addition.  Sludges  from 
two  sources  were  added  annually  at  rates  ranging 
from  0  to  225  metric  tons/hectare  (t/ha)  in  incre- 
ments of  45  t.  Increasing  rates  of  sludge  addition 
resulted  in  almost  no  change  in  the  concentration 
of  metals  in  the  surface  soil,  with  the  exception  of 
Cr  and  Hg,  where  the  metal  concentrations  in  the 
added  sludge  were  markedly  greater  than  those 
found  in  the  untreated  soil.  In  these  cases,  metal 
increased  linearly  with  rate  of  sludge  addition. 
Surface  concentrations  of  HN03-extracted  Mn 
were  less  than  those  obtained  at  lower  depths.  The 
low  values  appeared  to  be  due  to  the  failure  of 
HN03  to  extract  all  the  Mn  from  sludge-treated 
soils.  Only  Fe,  of  all  elements,  increased  signifi- 
cantly in  the  profile  with  time.  No  element  moved 
more  than  5  cm  below  the  zone  of  sludge  incorpo- 
ration in  either  the  highly  acid  (pH  4.5)  Oakland  or 
the  near-neutral  (pH  7.3)  Pacheco  sludge-treated 
soils.  Relative  metal  availability  followed  the  same 
order  for  both  sludges,  i.e.,  Mn  >  Co  =  Ni  >  Fe 
>  Cr.  Percentage  of  available  metal  in  Oakland 
sludge-treated  plots  was  nearly  double  that  in  Pa- 
checo sludge-treated  plots.  Percentage  availability 
of  Fe  and  Cr  was  extremely  low.  (Lantz-PTT) 
W86-04408 


VARIATION  DV  THE  QUALITY  OF  TENSION 
LYSEVDZTER  SOIL  WATER  SAMPLES  FROM 
A  FINNISH  FOREST  SOIL, 

Finnish  Forest  Research  Inst.,  Helsinki. 

For  primary  bibliographic  entry  see   Field   2G. 

W86-04410 


FATE  OF  DI-2-(ETHYLHEXYL)PHTHALATE 
IN  THREE  SLUDGE-AMENDED  NEW 
MEXICO  SOILS, 

B.  C.  Fairbanks,  G.  A.  O'Connor,  and  S.  E.  Smith. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
14,  No.  4,  p  479-483,  October-December  1985.  3 
fig,  2  tab,  19  ref.  Contract  No.  DE-AC04- 
83AL21776. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Sludge,  'Phthalates,  'Soil  Amendments,  Or- 
ganic compounds,  Adsorption,  Degradation. 

The  degradation,  volatilization,  and  adsorption  of 
Di-3-(ethylhexyl)  phthalate  (DEHP)  were  moni- 
tored in  three  calcareous  soils  from  New  Mexico 
amended  or  unamended  with  sewage  sludge.  Evo- 
lution of  14C02  was  the  only  mechanism  of  loss  of 
DEPH  from  these  soils.  No  volatilization  of  parent 
compound  or  organic  metabolites  was  detected. 
The  effects  of  sewage  sludge  on  DEPH  degrada- 
tion varied  with  soil,  DEPH  concentration,  and 
sludge  incubation  time.  As  a  result,  50%  disappear- 
ance time  varied  from  8  to  72  d,  depending  on 
treatment  interactions.  After  146  d,  76  to  93%  of 
the  DEHP-14C  was  evolved  as  C02.  DEHP  per- 
sistence was  reduced  by  previous  exposure  of  the 
soil  to  sludge,  but  was  increased  or  unaffected  by 
fresh  additions  of  sludge.  Increasing  DEHP  con- 
centration from  2  to  20  mg/kg  soil  increased 
DEHP  persistence.  Degradation  of  DEHP  was 
greater  in  two  sandy  loams  (Typic  Haplargids  and 
Petrocalcic  Paleustolls)  than  in  a  clay  soil  (Typic 
torrifluvents).  Preliminary  data  suggest  extensive 
adsorption  of  DEPH  by  all  soils  with  no  effect  of 
sewage  sludge  additions.  (Author's  abstract) 
W86-04413 


RESIDUAL  CADMIUM  FORMS  tfJ  ACTO-EX- 
TRACTED  ANAEROBICALLY  DIGESTED 
SEWAGE  SLUDGE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agronomy. 

R.  E.  Feltz,  and  T.  J.  Logan. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

14,  No.  4,  p  483-488,  October-December  1985.  3 

fig,  4  tab,  19  ref. 

Descriptors:  'Cadmium,  'Anaerobic  digestion, 
'Sludge,  Speciation,  Inorganic  compounds, 
Metals,  Extraction,  Phosphates,  Trace  metals. 

The  effects  of  phosphorus  and  lime  additions  after 
acid  extraction  on  residual  Cd  solubility  and  chem- 
ical forms  in  an  anaerobically  digested  sewage 
sludge  were  investigated.  High  Cd  content  (11 
mmol  Cd/kg)  anaerobically  digested  sewage 
sludge  was  aerated  and  then  acidified  to  pH  2  to 
solubilize  Cd.  After  18  hr  of  acidification,  the 
sludge  was  dewatered  and  the  supernatant  and 
solids  separated.  Seventy  or  more  percent  of  the 
Cd  was  removed  from  the  solids.  Similar  amounts 
of  Ni,  Mn  and  Zn  were  also  removed,  but  Cu 
removal  was  only  26%  and  that  of  Pb  was  <5%. 
The  acid  extracted  sludge  was  neutralized  to  pH 
5.9  with  Ca(OH)2.  Before  liming,  the  sludge  was 
amended  with  rock  phosphate  (RP)  or  monocal- 
cium  phosphate  (MCP).  Solution  Cd  in  the  limed 
MCP  sludge  was  12%  of  that  in  the  limed  RP 
sludge  or  in  the  limed  sludge  without  P  addition. 
Chemical  fractionation  indicated  that  50%  of  the 
Cd  in  the  aerated  unextracted  sludge  existed  as 
inorganic  precipitates  with  another  40%  Na4P207 
extractable  (organically  bound).  Acidification  solu- 
bilized  98%  of  the  inorganic  Cd  and  86%  of  the 
organically  bound  Cd.  Seventy-nine  percent  of  the 
Cd  remaining  in  the  dewatered  acidified  sludge 
was  in  the  KN03  extractable  (exchangeable)  frac- 
tion. Liming  redistributed  the  Cd  with  13  to  19% 
as  inorganic  precipitates,  70  to  85%  organically 
bound  and  <3%  in  the  exchangeable  fraction. 
Phosphate  addition  had  no  significant  effect  on  Cd 
fractionation.  (Author's  abstract) 
W86-04414 


PLANT  UPTAKE  OF  CADMIUM  FROM  ACID- 
EXTRACTED  ANAEROBICALLY  DIGESTED 
SEWAGE  SLUDGE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agronomy. 
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Group  5B — Sources  Of  Pollution 

T.  J.  Logan,  and  R.  E.  Feltz. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
14,  No.  4,  p  495-500,  October-December  1985.  6 
fig,  17  ref. 

Descriptors:  •Cadmium,  'Sludge,  *Path  of  pollut- 
ants, 'Plants,  Soil  analysis,  Nitrogen,  Trace  metals, 
Absorption,  Phosphorus,  Vegetable  crops,  Extrac- 
tion. 

Approximately  80%  of  the  Cd  in  an  anaerobically 
digested  sewage  sludge  (initially  containing  11.6 
mmol  Cd/kg)  was  removed  by  acid  extraction  and 
dewatering.  The  acid  extracted  sludge  was  treated 
by  (i)  neutralization  to  pH  5.9  with  Ca(OH)2,  (ii) 
addition  of  monocalcium  phosphate  (MCP)  fol- 
lowed by  Ca(OH)2,  neutralization  to  pH  5.9,  and, 
(iii)  addition  of  rock  phosphate  (RP)  followed  by 
Ca(OH)2  neutralization  to  pH  5.9.  The  three  treat- 
ed sludges  and  the  non  acid-extracted  sludge  (aer- 
ated prior  to  application  to  soil)  were  applied  to 
Spinks  loamy  sand  at  rates  equivalent  to  18.7  and 
37.4  micromol  Cd/kg.  Swiss  chard  (Beta  vulgaris) 
was  grown  in  the  greenhouse  for  56  d.  Cadmium 
concentration  in  saturation  extracts  of  the  soil 
wsith  MCP  sludge  decreased  below  the  detection 
limit  of  1.8  x  10  to  the  minus  10th  power  mol/L  by 
day  4  at  the  37.4  micromol  CdAg  application' rate, 
while  Cd  concentrations  in  saturation  extracts  of 
the  other  sludge  treatments  were  much  higher 
throuhgout  the  study.  Chard  yields  were  higher  in 
the  control  than  in  any  of  the  sludge  treatments, 
and  the  difference  was  attributed  to  greater  N 
availability  in  the  control.  Cadmium  concentration 
in  Swiss  chard  tissue  at  harvest  was  significantly 
lower  from  the  MCP  sludge  than  from  the  other 
sludges.  Cadmium  concentration  in  chard  tissue 
was  also  higher  from  the  aerated  sludge  (11.9 
mmol  Cd/kg)  than  from  the  three  acid-extracted 
sludges  (2.58-3.29  mmol  CdAg).  No  significant 
difference  in  the  Cd  concentration  of  chard  was 
obtained  for  the  18.7  and  37.4  micromol  Cd/kg 
rates  of  the  MCP  sludge,  while  Cd  concentrations 
in  chard  increased  linearly  with  Cd  applied  by  the 
other  sludges.  (Author's  abstract) 
W86-04415 


DISTRIBUTION  OF  PLUTONIUM  AND  AM- 
ERICIUM  BENEATH  A  33-YR-OLD  LIQUID 
WASTE  DISPOSAL  SITE, 

Los  Alamos  National  Lab.,  NM. 

J.  W.  Nyhan,  B.  J.  Drennon,  W.  V.  Abeele,  M.  L. 

Wheeler,  and  W.  D.  Purtymun. 

Journal  of  Environmental  Quality,  Vol.  14,  No.  4, 

p  501-509,  October-December  1985.  4  fig,  4  tab,  16 

ref.  Contract  No.  W-7405-Eng.  36. 

Descriptors:  *Toxic  wastes,  *Path  of  pollutants, 
•Landfills,  *Waste  dumps,  'Plutonium,  •Americi- 
um,  *Radioactive  waste  disposal,  Heavy  metals, 
Water  pollution  sources,  Radioactive  wastes. 

The  distribution  of  Pu,  241  Am,  and  water  in  Ban- 
delier  Tuff  beneath  a  former  liquid  waste  disposal 
site  at  Los  Alamos  was  investigated.  The  waste  use 
history  of  the  site  is  described,  as  well  as  the 
previous  field  and  laboratory  studies  of  radionu- 
clide migration  performed  at  this  site.  One  of  the 
absorption  beds  studied  had  20.5  m  of  water  added 
to  it  in  1961  in  an  agressive  attempt  to  change  the 
distribution  of  radionuclides  in  the  tuff  beneath  the 
bed.  Plutonium  and  241Am  were  detected  to  sam- 
pling depths  of  30  m  in  this  bed,  but  only  found  to 
depths  of  6.5  to  13.41  m  in  an  adjacent  absorption 
bed  (bed  2)  not  receiving  additional  water  in  1961. 
After  17  yr  of  migration  of  the  slug  of  water  added 
to  bed  1,  0.3  to  5.1%  of  the  Pu  inventory  and  3.0  to 
49.6%  of  the  241Am  inventory  was  mobilized 
within  the  30-m  sampling  depth,  as  less  than  one 
column  volume  of  water  moved  through  the  tuff 
profile  under  the  bed.  The  results  of  similar  lab  and 
field  studies  performed  since  1953  were  compared 
with  our  1978  data  and  site  hydrologic  data  was 
used  as  a  time  marker  to  estimate  how  fast  radionu- 
clide migration  occurred  in  the  tuff  beneath  ab- 
sorption bed  1.  Most  of  the  radionuclide  migration 
appeared  to  have  occurred  within  1  yr  of  the  20.5- 
m  water  leaching  in  1961.  The  implications  of  our 
research  results  to  nuclear  waste  management  were 
also  discussed.  (Author's  abstract) 
W86-04416 


SELF-SEALING  OF  EARTHEN  LIQUID 
MANURE  STORAGE  PONDS:  I.  A  CASE 
STUDY, 

Guelph  Univ.  (Ontario).   Dept.  of  Soil   Science. 
M.  H  Miller,  J.  B.  Robinson,  and  R.  W.  Gillham. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
14,  No.  4,  p  533-538,  October-December  1985.  5 
fig,  4  tab,  14  ref. 

Descriptors:  'Manure,  'Ponds,  'Surface  sealing, 
•Infiltration,  Feedlot  wastes.  Groundwater, 
Wastewater  collection,  Chlorides,  Nitrates,  Deni- 
trification,  Path  of  pollutants,  Water  pollution 
sources. 

A  monitoring  system  was  established  on  an  un- 
lined,  earthen  storage  pond  near  Kitchener,  prior 
to  the  addition  of  liquid  manure  from  a  4500-head 
beef  (Bos  taurus)  feeding  operation.  The  bottom  of 
the  pond,  which  had  a  surface  area  when  full  of  2 
ha,  was  a  coarse  textured  sand.  This  material,  with 
some  gravel  layers,  extended  below  the  water 
table,  which  was  initially  at  13.7  m  below  the 
ground  surface.  A  platform,  at  which  soil  moisture 
measurement  and  groundwater  sampling  tubes 
were  installed,  was  constructed  within  the  pond. 
Additional  groundwater  sampling  tubes  were  in- 
stalled at  several  points  surrounding  the  pond. 
Moisture  content  of  the  soil  immediately  below  the 
pond  reached  saturation  when  liquid  manure  was 
first  added  but  began  to  decrease  within  2  weeks 
and  reached  a  steady  state  at  a  water  potential  of 
about  -0.03  MPa  within  90  days.  The  infiltration 
rate  at  this  time  was  estimated  to  be  <10  to  the 
minus  8th  power  m/s,  a  value  considered  to  indi- 
cate that  the  bottom  was  effectively  sealed.  There 
was  a  rapid  increase  in  CI  content  of  the  ground- 
water within  2  weeks  of  manure  addition  but  the 
concentration  declined  to  initial  values  within  12 
weeks.  The  N03-N  content  of  groundwater  below 
the  pond  decreased  to  non-detectable  values  very 
shortly  after  addition  of  manure  but  returned  to 
background  values  within  12  weeks  except  in  the 
upper  portions  of  the  groundwater.  It  is  concluded 
that  the  N03-N  depression  was  due  primarily  to 
dentrification  in  the  goundwater  as  it  passed  below 
the  pond.  It  is  concluded  that,  with  some  limita- 
tions, unlined  earthen  manure  ponds  are  environ- 
mentally acceptable,  even  in  sandy  material.  (Au- 
thor's abstract) 
W86-04417 


not  a  factor.  These  results  indicate  that  a  liquid 
manure  storage  pond  will  effectively  self-seal  even 
with  sandy  materials.  (Author's  abstract) 
W86-04418 


GROUNDWATER  QUALITY  CHANGES  RE- 
SULTING  FROM  A  SURFACE  BROMIDE  AP- 
PLICATION TO  A  PASTURE, 

Science  and  Education  Administration,  Coshocton, 

OH.  North  Appalachian  Experimental  Watershed. 

L.  B.  Owens,  R.  W.  van  Keuren,  and  W.  M. 

Edwards. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

14,  No.  4,  p  543-548,  October-December  1985.  5 

fig,  2  tab,  17  ref. 

Descriptors:  'Path  of  pollutants,  'Ground watei 
pollution,  'Leaching,  Infiltration,  Bromides,  Sub- 
surface drainage,  Solute  transport,  Pastures,  Lysi- 
meters,  Groundwater  movement. 

Potassium  bromide  was  applied  at  a  rate  of  168  kg 
Br(-)/ha  to  two  1.1 -ha  pasture  watersheds  in  east 
central  Ohio  to  study  the  impacts  on  groundwatei 
quality  of  a  one-time  application  of  a  soluble  coa 
stituent.  The  watersheds  had  well-drained  residua 
silt  loam  soils  and  average  slopes  of  20%.  A  nearlj 
impermeable  clay  layer  under  the  watersheds  ere 
ated  a  perched  aquifer  from  which  groundwatei 
samples  could  be  taken  at  developed  springs 
Three  monolith,  grassed  lysimeters  having  soil  pro 
files  similar  to  the  watersheds  also  received  lh< 
Br(-)  treatment.  The  lysimeters,  which  were  8  m: 
in  surface  area  and  had  a  depth  of  2.4  m,  hat 
shorter  leaching  pathways  than  the  watersheds  ant 
showed  peak  Br(-)  concentrations  in  percolatioi 
(24.0  mg/L  maximum  peak)  occurring  52-78  week] 
following  the  Br(-)  application.  The  Br(-)  concen 
tration  in  the  groundwater  from  the  watershed 
had  lower  peaks  (9.2  mg/L  maximum  peak)  bu 
occurred  84  to  104  weeks  after  the  Br(-)  applica 
tion.  Because  of  variable  leaching  pathway  lengths 
including  pathways  much  longer  than  those  in  thi 
lysimeters,  the  watershed  groundwater  Br(-)  appli 
cations  had  shown  no  meaningful  decrease  by  2  yr 
after  the  Br(-)  application.  It  is  concluded  that 
one-time  application  of  a  soluble,  nondegradabl 
chemical  constituent  can  have  a  multi-year  influ 
ence  on  groundwater  quality.  (Author's  abstract 
W86-04419 


SELF-SEALING  OF  EARTHEN  LIQUTO 
MANURE  STORAGE  PONDS:  n.  RATE  AND 
MECHANISM  OF  SEALING, 

New  Liskeard  Coll.  of  Agricultural  Technology 

(Ontario). 

J.  G.  Rowsell,  M.  H.  Miller,  and  P.  H.  Groenevelt. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

14,  No.  4,  p  539-543,  October-December  1985.  3 

fig,  4  tab,  19  ref. 

Descriptors:  'Manure,  'Ponds,  'Surface  sealing, 
'Infiltration,  Feedlot  wastes,  Animal  wastes,  Soil 
porosity,  Wastewater  collection,  Wastewater  dis- 
posal, Path  of  pollutants,  Water  pollution  sources. 

A  laboratory  study  was  conducted  to  determine 
the  degree  and  rate  of  sealing  of  the  soil  surface 
where  liquid  beef  (Bos  taurus)  manure  with  solids 
content  of  50  g/kg  was  infiltrated  into  cores  of  a 
sandy  loam,  a  loam,  and  a  clay  soil  under  hydraulic 
heads  of  1  and  5  m.  The  infiltration  rate  was 
expressed  in  the  logarithmic  form  of  the  Kostiakov 
equation:  log  q  =  A  +  b  log  t  where  q  = 
infiltration  rate  (m/s)  and  t  =  time  (s).  In  this 
relation  A  represents  the  log  of  the  initial  infiltra- 
tion rate  (at  1.0  s)  and  b  is  the  rate  of  change  in  rate 
with  time  and  reached  a  value  of  10  to  the  minus 
8th  power  m/s  or  less  within  30  days  on  all  soils  at 
1-m  hydraulic  head.  This  rate  indicates  an  essen- 
tially impermeable  system.  At  a  5-m  head  the  infil- 
tration rate  reached  10  to  the  minus  8th  power  m/s 
within  10  days  on  the  clay  soil  but  required  periods 
>  30  days  on  the  other  two  soils.  A  physical 
blocking  of  pores  was  the  major  mechanism  of 
sealing.  The  rate  of  reduction  of  infiltration  into 
the  loam  soil  was  similar  for  sterilized  manure 
indicating  that  biological  activity  was  not  a  factor. 
Infiltration  of  a  salt  solution  having  similar  cationic 
constituents  as  the  manure  remained  constant  over 
time  indicating  that  dispersion  of  soil  particles  was 


EFFECT  OF  NITRILOTRIACETIC  ACID  OI 
THE  SOLUBILITTES  OF  METALS  IN  SOD. 
SLUDGE  MIXTURES, 

Imperial  Coll.  of  Science  and  Technology,  Londo 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 
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PICLORAM  MOVEMENT  IN  AN  APPALACH 
IAN  HARDWOOD  FOREST  WATERSHED, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Scieno 

D.  G.  Neary,  P.  B.  Bush,  J.  E.  Douglass,  and  R.  L 

Todd. 

Journal  of  Environmental  Quality  JEVQAA,  Vo 

14,  No.  4,  p  585-592,  October-December  1985. 

fig,  3  tab,  40  ref. 

Descriptors:  'Herbicides,  'Path  of  pollutants,  'So 
solution,  Springs,  Pesticides,  Stream  pollutioi 
Forest  watershed,  Appalachian  Mountains. 

Picloram  (4-amino-3,5,6-trichloropicolinic  aci< 
was  applied  at  a  rate  of  5.0  kg/ha  acid  equivala 
to  4  ha  of  the  28-ha  Watershed  19,  Coweeta  H; 
drologic  Laboratory  in  western  North  Carolin 
The  herbicide  was  broadcast  manually  as  a  pell' 
formulation  (10%  acid  equivalent)  in  May  1978, 1 
eliminate  a  poor-quality  mixed  oak  overstory  ax 
rhododendron  (Rhododendron  maximum  L. 
laurel  (Kalmia  latifolia  L.)  understory  prior  l 
planting  white  pine  (Pinus  strobus  L.).  Soil  sol 
tion  contained  the  highest  picloram  levels  at  0.6 
(peak  of  350  mg/cu  m).  Picloram  residues  we 
detected  in  soil  solution  1.2  m  into  the  soil,  b 
concentrations  were  <25  mg/cu  m,  and  persist! 
for  only  60  weeks.  Intensive  sampling  of  tv 
springs  detected  trace  levels  for  a  period  of 
days.  Only  sporadic,  low  level  picloram  residu 
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were  detected  in  streamflow  from  nested  10-ha  and 
28-ha  watersheds  during  a  70-week  period.  Use  of 
the  herbicide  picloram  did  not  affect  the  quality  of 
streamflow  from  Watershed  19  for  domestic  or 
agricultural  purposes  within  the  two  years  of  the 
study.  (Peters  -  PTT) 
W86-04421 


TRACE  ORGANIC  COMPOUNDS  IN  RAIN.  4. 
IDENTITIES,  CONCENTRATIONS,  AND 
SCAVENGING  MECHANISMS  FOR  PHENOLS 
IN  URBAN  AIR  AND  RAIN, 
Oregon  Graduate  Center,  Beaverton.  Dept.  of 
Chemical,  Biological,  and  Environmental  Sciences. 
C.  Leuenberger,  M.  P.  Ligocki,  and  J.  F.  Pankow. 
Environmental  Science  and  Technology 
ESTHAG,  Vol.  19,  No.  11,  p  1053-1058,  Novem- 
ber 1985.  5  tab,  39  ref.  EPA  Grant  No.  R81 13380. 

Descriptors:  *Air  pollution,  'Fate  of  pollutants, 
♦Rain,  •Chemistry  of  precipitation,  *Phenols,  Hy- 
drocarbons, Precipitation,  Organic  compounds, 
Trace  levels,  Urban  areas,  Pollutant  identification, 
Industrial  wastes,  Portland,  Oregon,  Henry's  law. 

The  gaseous  and  filterable  air  concentrations  of  a 
variety  of  phenols  were  determined  for  seven  rain 
events  in  Portland,  Oregon.  The  dissolved  and 
filterable  rain  concentrations  were  also  determined 
concurrently.  The  phenols  in  the  air  were  found  to 
exist  virtually  exclusively  in  the  gaseous  state  as 
expected  on  the  basis  of  their  large  vapor  pres- 
sures. The  fact  that  virtually  all  of  the  phenols 
found  in  the  rain  were  present  in  the  dissolved 
state  is  in  agreement  with  the  air  data.  The  rain 
(dissolved)  concentrations  were  quite  high,  in  the 
microgram  per  liter  range.  Of  all  the  constituents 
present  in  the  rain  samples,  the  most  concentrated 
ones  were  phenols.  The  results  indicate  that  gas 
scavenging  is  much  more  important  than  particle 
scavenging  for  phenols.  Considering  the  jather  low 
values  of  their  Henry's  law  constants,  gas  scaven- 
ing  is  an  efficient  atmospheric  removal  process  for 
these  compounds.  (Author's  abstract)  ) 
W86-04422 


TIME  SCALES  OF  CATCHMENT  ACIDIFICA- 
TION, 

Virginia  Univ.,  Charlottesville. 
B.  J.  Cosby,  G.  M.  Hornberger,  J.  N.  Galloway, 
and  R.  F.  Wright. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  19,  No.  12,  p  1144-1149,  Decem- 
ber 1985.  2  fig,  16  ref.  NSF  Grant  No.  CEE- 
8215914. 

Descriptors:  *Acid  rain,  *Sulfates,  *Path  of  pollut- 
ants, *Acidification,  'Water  pollution  effects,  At- 
mospheric deposition,  Water  pollution  sources, 
Soil  chemistry. 

A  quantitative  model  that  is  used  to  estimate  pat- 
terns and  absolute  time  scales  of  surface  water 
acidification  is  presented  that  is  based  on  mathe- 
matical representations  of  those  processes  that  are 
thought  to  be  the  primary  catchment  controls  on 
acidification.  The  model  which  is  based  on  the 
assumption  that  surface  water  chemistry  is  deter- 
mined by  reactions  that  occur  in  the  soils  and  rocks 
within  a  catchment  is  called  MAGIC  (model  of 
acidification  of  groundwater  in  catchments).  In  the 
present  study  in  estimating  time  scales,  a  hypotheti- 
cal catchment  was  used  along  with  a  simplified 
temporal  sequence  of  atmospheric  sulfur  deposi- 
tion to  elicit  the  widest  range  of  responses  possible 
from  the  soil  processes  included  in  MAGIC.  The 
MAGIC  model  expands  the  simple,  two-compo- 
nent (Ca-Al)  system  of  Reuss  and  Johnson  to  in- 
clude other  important  ions  in  catchment  soil  and 
surface  waters.  The  hypothetical  catchment  used 
in  the  study  was  designed  to  be  sensitive,  with  low 
alkalinity  prior  to  onset  of  acid  deposition,  yet 
relatively  slow  responding,  with  moderate  sulfate 
adsorption  capacity.  Results  of  the  model  are  di- 
vided into  the  stages  of  acidification.  The  present 
model  is  considered  an  effective  tool  for  examining 
the  implications  of  certain  assumptions  about  the 
long-term  processes  that  control  the  acidification 
and  recovery  of  upland  catchments.  (Geiger  - 
PTT) 
W86-04423 


DIFFUSION  AND  PARTITIONING  OF  HEX- 
ACHLOROBD7HENYL  IN  SEDIMENTS, 

Manhattan  Coll.,  Bronx,  NY.  Environmental  Engi- 
neering and  Science  Program. 
D.  M.  DiToro,  J.  S.  Jeris,  and  D.  Ciarcia. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  12,  p  1169-1176,  December  1985. 
5  fig,  6  tab,  30  ref.  EPA  Grant  No.  R805229. 

Descriptors:  *Fate  of  pollutants,  'Hexachlorobi- 
phenyls,  *Diffusion  coefficient,  'Polychlorinated 
biphenyls,  *  Sediment- water  interfaces,  •Mathemat- 
ical models,  Organic  compounds,  Marine  sedi- 
ments, Path  of  pollutants,  Sediments,  Interstitial 
water,  Sorption,  Adsorption,  Mathematical  studies, 
Hydrophobic  compounds,  Saginaw  Bay. 

The  fate  of  persistent  hydrophobic  chemicals  in 
natural  bodies  of  water  is  greatly  affected  by  the 
transport  mechanisms  between  sediments  and  the 
overlying  water:  particle  transport  and  interstitial 
water  diffusion.  An  experimental  study  was  made 
of  the  interstitial  water  diffusion  of  hexachlorbi- 
phenyl  (HCBP)  in  undisturbed  sediments  taken 
from  Saginaw  Bay.  The  diffusion  coefficient  and 
partition  coefficient  of  HCBP  were  determined  by 
using  a  dual  radio-tag  experiment  that  extended 
over  2  yr.  In  general,  constant  coefficients  were 
observed.  An  independent  measurement  of  the  dif- 
fusion coefficient  for  a  nonsorbing  chemical  (tri- 
tiated  water)  allows  an  estimate  to  be  made  of  the 
interstitial  water-sediment  partition  coefficient. 
The  results  were  in  close  agreement  with  those 
predicted  from  hydrophobic  sorption  correlations 
based  upon  sediment  organic  carbon  and  HCBP 
octanol-water  partition  coefficients.  The  results 
also  correspond  to  the  low  particle  concentration 
limit  of  the  partition  coefficients  found  when  batch 
equilibrations  of  dilute  suspensions  of  the  same 
sediment  were  used.  (Geiger  -  PTT) 
W86-04424 


LEAD   CYCLING    TN    AN   ACIDIC   ADIRON- 
DACK LAKE, 

Indiana  Univ.  at  Bloomington.  School  of  Public 

and  Environmental  Affairs. 

For  primary  bibliographic  entry  see  Field  2K. 

W86-04425 


RAPID  CONSUMPTION  OF  BROMINE  OXI- 
DANTS TN  RTVER  AND  ESTUARTNE  WATERS, 

Maryland  Univ.,  College  Park.  Dept.  of  Chemis- 
try. 

D.  A.  Jaworske,  and  G.  R.  Helz. 
Environmental  Science  and  Technology,  Vol.  19, 
No.  12,  p  1188-1191,  December  1985.  6  fig,  2  tab, 
27  ref. 

Descriptors:  *Bromine,  'Seawater,  *Fate  of  pollut- 
ants, *Electrochemistry,  'Oxidation-reduction  po- 
tential, 'Estuaries,  'Rivers,  Chlorine,  Ozone, 
Chemical  reactions,  Oxidation  process,  Oxidation, 
Organic  matter,  Humic  acid,  Decomposition,  Ha- 
logens, Patuxent  River,  Maryland,  Photolysis. 

Fluvial  and  estuarine  waters  possess  a  substantial 
reductive  capacity  that  rapidly  destroys  strong  oxi- 
dants introduced  from  natural  or  anthropogenic 
sources.  The  rapid  reduction  of  bromine  oxidants, 
which  in  marine  waters  are  intermediates  in  the 
decomposition  of  both  chlorine  and  ozone,  has 
been  studied  electrochemically  in  the  field  and  the 
laboratory  with  a  rotating  ring  disk  electrode.  Pa- 
tuxent extuary  water  was  found  to  contain  about 
.00001  M  of  substances  that  reacted  extremely  rap- 
idly with  bromine.  Estimated  second-order  rate 
constants  were  on  the  order  of  10  to  the  7th  power 
/M/sec  or  higher.  Bromine  consumption  did  not 
correlate  with  salinity,  nor  was  it  altered  by  addi- 
tion of  .0001  M  ethylenediaminetetraacetic  acid  or 
by  ultrafiltration.  However,  destruction  of  organic 
matter  by  UV  photolysis  eliminated  bromine  con- 
sumption on  the  .02/sec  time  scale  of  the  experi- 
ments. Likewise,  the  bromine-consuming  compo- 
nents could  be  titrated  away  with  HOBr,  indicat- 
ing that  they  are  not  catalysts.  Commercially  avail- 
able humic  acid  behaved  qualitatively  in  a  similar 
fashion  to  the  natural  reductants.  (Author's  ab- 
stract) 
W86-04426 


INTERFERENCE  IN  THE  BACTERICIDAL 
PROPERTIES  OF  INORGANIC  CHLORA- 
MINES  BY  ORGANIC  NITROGEN  COM- 
POUNDS, 

California  Univ.,  Irvine.  Program  in  Social  Ecolo- 
gy- 

R.  L.  Wolfe,  N.  R.  Ward,  and  B.  H.  Olson. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  19,  No.  12,  p  1192-1195,  Decem- 
ber 1985.  1  fig,  4  tab,  18  ref.  Grant  No.  MUD  1373. 

Descriptors:  'Fate  of  pollutants,  'Chloramines, 
•Disinfectants,  'Organic  compounds,  'Nitrogen 
compounds,  'Bactericides,  Disinfection,  Reser- 
voirs, Water  treatment,  Bacteria,  Ammonia,  Water 
quality,  Water  quality  control,  Water  quality,  Man- 
agement, Amino  acids,  Glycine,  Chloramines. 

The  interference  of  nitrogenous  organic  com- 
pounds on  the  bactericidal  activity  of  chloramines 
was  examined.  The  amino  acid  glycine  (0.1-0.5 
milligrams/liter  as  nitrogen)  was  supplemented 
into  water  samples  obtained  from  a  finished  water 
reservoir  to  artificially  increase  the  levels  of  organ- 
ic nitrogen.  Inactivation  rates  of  total  count  bacte- 
ria were  markedly  slower  with  chloramines  (1.6 
milligrams/liter;  C12-N,  3:1  w/w;  pH  8)  when 
preammoniation  and  concurrent  application  meth- 
ods were  compared  to  preformed  chloramines. 
Levels  of  glycine  as  low  as  0.1  milligrams  (as 
nitrogen)/liter  reduced  the  bactericidal  activity 
with  the  preammoniation  procedure.  No  decrease 
in  the  bactericidal  properties  was  observed  when 
preformed  chloramines  were  assayed  in  the  pres- 
ence of  glycine.  Significantly,  the  inorganic  chlor- 
amine  residuals  (ammonia  derived)  and  organic 
chloramine  residuals  (glycine  derived)  could  not 
be  distinguished  by  amperometric  or  ferrous  am- 
monium sulfate-diethyl-p-phenylenediamine  titra- 
tion techniques.  Hence,  residual  measurement  by 
conventional  analytical  techniques  may  not  indi- 
cate the  true  level  of  disinfection  potential  of 
chloramines.  (Author's  abstract) 
W86-04427 


DECOMPOSITION  OF  OZONE  IN  WATER  IN 
THE  PRESENCE  OF  ORGANIC  SOLUTES 
ACTING  AS  PROMOTERS  AND  INHTBTTORS 
OF  RADICAL  CHAIN  REACTIONS, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung   und   Gewaesserschultz,   Due- 
bendorf  (Switzerland). 
J.  Staehelin,  and  J.  Hoigne. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  19,  No.  12,  p  1206-1213,  Decem- 
ber 1985.  9  fig,  2  tab,  40  ref. 

Descriptors:  'Ozone,  'Decomposition,  'Fate  of 
pollutants,  'Chemical  reactions,  'Organic  com- 
pounds, Disinfectants,  Water  treatment,  Drinking 
water,  Humic  acid,  Sugars,  Acids,  Alcohols,  So- 
lutes. 

The  decomposition  of  aqueous  ozone  is  generally 
due  to  a  chain  reaction  involving  OH  radicals. 
Many  organic  solutes  (impurities)  can  react  with 
OH  to  yield  0(2-)  upon  addition  of  02.  0(2-) 
transfers  its  electron  to  a  further  ozone  molecule  in 
a  rather  selective  reaction.  The  ozonide  anion  0(3- 
)  formed  immediately  decomposes  into  a  further 
OH  radical.  Compounds  that  convert  OH  radicals 
into  ozone-selective  0(2-),  therefore,  act  as  pro- 
moters of  the  chain  reaction.  The  efficiences  of 
different  OH  to  0(2-)  converters  (e.g.,  formic  acid, 
primary  and  secondary  alcohols  (including  sugars), 
glyoxylic  acid,  and  humic  acids)  are  tested  in  the 
presence  of  other  OH  radical  scavengers  that  do 
not  primarily  produce  0(2-)  (carbonate,  aliphatic 
alkyl  compounds,  and  tert-butyl  alcohol).  The  de- 
rived reaction  kinetics  allows  one  to  qualitatively 
interpret  the  variation  of  the  lifetime  of  0(3-) 
found  in  model  solutions  and  even  in  natural 
waters  and  during  drinking  water  treatment.  (Au- 
thor's abstract) 
W86-04428 


SURFACE  CHARGE  AND  ADSORPTION 
PROPERTTES  OF  CHRYSOTTLE  ASBESTOS 
IN  NATURAL  WATERS, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Envi- 
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ronmental  Engineering  Science. 
R.  C.  Bales,  and  J.  J.  Morgan. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  19,  No.  12,  p  1213-1219,  Decem- 
ber 1985.  1 1  fig,  27  ref. 

Descriptors:  'Asbestos,  'Decomposition,  'Natural 
waters,  'Adsorption,  'Model  studies,  Absorption, 
Ions,  Organic  matter,  Fate  of  pollutants,  Asbestos 
cement,  Pipelines,  Pipes,  Models,  Minerals,  Weath- 
ering, Silica,  Magnesium. 

Changes  in  surface-charge  adsorption  properties  of 
chrysotile  asbestos  aging  in  water  were  studied  in  a 
series  of  constant-pH  laboratory  experiments. 
Chrysotile  freshly  suspended  in  an  inorganic  elec- 
trolyte has  a  positive  surface  charge  below  pH  8.9. 
Charge  reversal  occurs  within  about  2  weeks  due 
to  more  rapid  dissolution  of  chrysotile's  outer  mag- 
nesium hydroxide  surface  relative  to  the  underly- 
ing silica  component  of  the  mineral.  The  inorganic 
anions  N03(-),  Cl(-),  HC03(-),  and  S04(2-)  did  not 
absorb.  A  constant-capacitance  model  can  be  used 
to  relate  surface  charge  to  adsorption  of  protons 
over  the  pH  range  7-9.  At  natural  organic  matter 
(NOM)  concentrations  at  or  below  those  encoun- 
tered in  natural  waters,  the  particles  can  absorb 
sufficient  organic  matter  within  1  day  to  acquire  a 
negative  charge.  Adsorption  of  NOM  reached  a 
maximum  of  .000030  milligrams  of  C/sq  cm  after 
21  hr;  catechol  continued  to  adsorb  over  5  days. 
(Author's  abstract) 
W86-04429 

IMPLICATIONS  OF  A  GRADIENT  IN  ACID 
AND  ION  DEPOSITION  ACROSS  THE 
NORTHERN  GREAT  LAKES  STATES, 

Environmental  Research  Lab.-Duluth,  MN. 

O.  E.  Glass,  and  O.  L.  Loucks. 

Environmental        Science       and        Technology 

ESTHAG,  Vol.  20,  No.  1,  p  35-43,  January  1986.  3 

fig,  6  tab,  39  ref.  Agreement  Nos.  CR809412  and 

CR809484. 

Descriptors:  'Acid  rain,  'Spatial  distribution, 
•Deposition,  'Fate  of  pollutants,  'Chemistry  of 
precipitation,  Acidic  water,  Ions,  Cations,  Anions, 
Sulfates,  Sulfur,  Ammonia,  Hydrogen  ion  concen- 
tration, Nitrates,  Oxides,  Minnesota,  Wisconsin, 
Michigan. 

Average  precipitation  pH,  1979-1982,  declines 
from  west  to  east  from  5.3  to  4.3  along  a  cross 
section  of  sites  in  Minnesota,  Wisconsin,  and 
Michigan.  This  answers  questions  about  the  sea- 
sonal and  geographic  pattern  of  anthropogenic 
acid  precursor  emissions  and  reaction  products 
(S04(2-),  N03  (-),  H(+),  NH4(+))  that  increase 
from  west  to  east.  Except  for  higher  concentra- 
tions of  Ca(2+)  and  Mg(2  +  )  observed  at  one  site 
in  the  cultivated  area  of  southwestern  Minnesota, 
the  contribution  of  soil-related  metal  cations  to  the 
total  ions  in  solution  is  small  (17%)  and  relatively 
uniform  across  the  region.  Significant  seasonal  and 
geographic  patterns  patterns  in  precipitation  chem- 
istry and  deposition  values  are  observed.  Close 
correspondence  of  the  sums  of  strong  acid  anions 
with  the  sums  of  hydrogen  and  ammonium  ions  in 
precipitation  is  observed,  indicating  anthropogenic 
sources  of  sulfur  and  nitrogen  oxides.  Present  at- 
mospheric inputs  show  close  chemical  correspond- 
ence when  precipitation  chemistry  values  are  com- 
pared to  the  resulting  ionic  composition  of  weakly 
buffered  lakes  in  north  central  Wisconsin  and 
northern  Michigan.  The  wet  deposition  of  total 
acidity  in  the  middle  and  eastern  part  of  the  region 
is  comparable  to  that  of  impacted  sites  in  the 
Adirondacks  and  in  regions  of  Scandinavia.  (Au- 
thor's abstract) 
W86-04431 


ESTHAG,  Vol.  20,  No.  1,  p  69-72,  January  1986.  4 
fig,  2  tab,  20  ref.  Contract  No.  DE-AC02- 
77EV04256.  A007. 

Descriptors:  'Polychaetes,  'Aromatic  compounds, 
•Fate  of  pollutants,  'Fluorometry,  'Pollutant  iden- 
tification, Bioaccumulation,  Gas  chromatography, 
Mass  spectrometry,  Biological  samples,  Hydrocar- 
bons, Petroleum  products,  Organic  compounds, 
New  York,  Path  of  pollutants. 

Polychaetes  collected  from  New  York  Bight  sedi- 
ments near  sewage  sludge  and  harbor  dredge  spoil 
dumpsites  contained  a  series  of  diaromatic  tetracy- 
clid  hydrocarbons  of  apparent  triterpenoid  origin. 
Microbial  processes  in  sewage  sludge  are  a  likely 
source  of  these  compounds.  These  octahydrochry- 
senes  were  much  more  abundant  in  the  polychaetes 
than  were  the  fossil  fuel  and  combustion-derived 
polycyclic  aromatic  hydrocarbons  which  were 
found  in  the  sediments,  presumably  because  they 
are  more  available  for  biological  uptake.  If  the 
polychaetes  had  been  analyzed  only  by  the  spec- 
trofluorometric  techniques  often  used  for  screening 
samples  for  petroleum  contamination,  then  grossly 
inaccurate  results  for  aromatic  hydrocarbon  con- 
tent would  have  been  obtained.  Therefore,  UV 
fluorescence  must  be  used  in  a  hierarchical  ap- 
proach, with  more  sophisticated  procedures  avail- 
able to  verify  the  petrogenic  nature  of  the  hydro- 
carbons. (Author's  abstract). 
W86-04432 


AROMATIC  HYDROCARBONS  IN  NEW  YORK 
BIGHT  POLYCHAETES:  ULTRAVIOLET  FLU- 
ORESCENCE ANALYSES  AND  GAS  CHROMA- 
TOGRAPHY/GAS  CHROMATOGRAPHY- 

MASS  SPECTROMETRY  ANALYSES, 
Woods    Hole    Oceanographic    Institution,    MA. 
Dept.  of  Chemistry. 

J.  W.  Farrington,  S.  G.  Wakehman,  J.  B. 
Livramento,  B.  W.  Tripp,  and  J.  M.  Teal. 
Environmental        Science        and        Technology 


PRODUCTS  AND  QUANTUM  YIELDS  FOR 
PHOTOLYSIS  OF  CHLOROAROMATICS  IN 
WATER, 

SRI  International,  Menlo  Park,  CA.  Physical  Or- 
ganic Chemistry  Dept. 
D.  Dulin,  H.  Drossman,  and  T.  Mill. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  20,  No.  1,  p  72-77,  January  1986.  8 
tab,  40  ref. 

Descriptors:  *Aromatic  compounds,  *Photolysis, 
•Fate  of  pollutants,  'Decomposition,  'Degrada- 
tion products,  Organic  compounds,  Oxidation, 
Degradation,  Polychlorinated  biphenyls,  Hydro- 
carbons. 

Photolysis  of  chlorobenzene,  2-  and  4-chlorobi- 
phenyl,  and  2-  and  4-chlorobiphenyl  ethers  in 
water  with  250-300-nm  light  produce  correspond- 
ing phenols  or,  in  the  case  of  2-chlorobiphenyl 
ether,  dibenzofuran  exclusively.  Quantum  yields  in 
most  cases  are  very  similar  to  those  reported  in 
hexane  for  the  reduction  process.  1,2,4-Trichloro- 
benzene  and  2,3,7,8-tetrachlorodibenzodioxin 
(TCDD)  photolyze  much  less  efficiently  in  water 
than  in  hexane.  A  common  pathway  for  photolysis 
of  mono-chloroaromatics  involving  aryl  cations  ac- 
counts well  for  the  experimental  observations.  C-O 
rather  than  C-Cl  cleavage  in  TCDD  may  be  a 
major  pathway  for  its  loss.  Half-lives  for  photolysis 
of  these  chloroaromatics  in  sunlight  in  water  range 
from  460  yr  to  5  days;  TCDD  photolyzes  in  water 
with  a  half-life  of  about  4-5  days  in  summer  at  4 
deg  latitude.  (Author's  abstract) 
W86-04433 

PCBS  HAVE  DECLINED  MORE  THAN  DDT- 
GROUP  RESIDUES  IN  ARCTIC  RINGED 
SEALS  (PHOCA  HISPIDA)  BETWEEN  1972 
AND  1981, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia). 

R.  F.  Addison,  M.  E.  Zinck,  and  T.  G  Smith. 

Environmental  Science  and  Technology,  Vol.  20, 

No.  3,  p  253-256,  March  1986.  2  tab,  26  ref. 

Descriptors:  'Polychlorinated  biphenyls,  'DDT, 
•Arctic  ringed  seals,  Path  of  pollutants,  Water 
pollution  effects,  Tissue  analysis,  Air  pollution, 
Metabolism,  Arctic. 

Mean  DDT-group  concentrations  in  the  blubber  of 
western  Arctic  ringed  seals  (Phoca  hispida)  sam- 
pled in  1981  were  less  than  1  microgram/g  wet 
weight  blubber,  and  mean  PCB  concentrations 
were  less  than  2  microgram/g  wet  weight.  Male 
seals  had  higher  concentrations  than  did  females. 
In  males,  residue  concentrations  in  blubber  tend  to 


increase  with  age,  and  a  similar  trend  is  seen  in 
other  marine  mammals.  This  probably  occurs  be- 
cause the  males  have  no  route  other  than  slow 
metabolic  degradation  by  which  to  excrete  these 
compounds.  In  female  seals,  residue  concentrations 
appear  not  to  increase  with  age  or  at  least  not  as 
sharply  as  in  males.  PCB  concentrations  were 
about  half  of  those  in  a  sample  of  the  same  popula- 
tion taken  in  1972,  when  allowance  was  made  for 
the  variation  of  residue  concentrations  with  age, 
sex  and  condition.  This  decline  probably  results 
from  the  ban  on  PCB  manufacture  and  use  im- 
posed in  the  early  1970s.  Concentrations  of  DDT- 
group  residues  did  not  show  any  clear  decline  over 
the  same  interval,  and  the  relative  proportions  of  p, 
p  prime-DDT  and  p,  p  prime-DDE  suggested  that 
there  is  a  continuing  supply  of  DDT  to  the  west- 
ern Arctic.  The  most  probable  source  of  this  is  by 
atmospheric  or  water  transport  from  the  Far  East, 
where  DDT  was  used  until  at  least  the  late  1970s. 
(Lantz-PTT) 
W86-04440 


FATE  OF  HAZARDOUS  WASTE  DERTVED 
ORGANIC  COMPOUNDS  IN  LAKE  ONTARIO, 

Indiana  Univ.  at  Bloomington.  School  of  Public 

and  Environmental  Affairs. 

R.  Jaffe,  and  R.  A.  Hites. 

Environmental  Science  and  Technology,  Vol.  20, 

No.  3,  p  267-274,  March  1986.  9  fig,  4  tab,  24  ref. 

EPA  Grant  R-808961. 

Descriptors:  'Fate  of  pollutants,  'Hazardous 
wastes,  'Organic  compounds,  'Lake  Ontario,  Path 
of  pollutants,  Water  pollution,  Distribution  pat- 
terns, Gas  chromatography,  Mass  spectrometry, 
Aromatic  compounds,  Niagara  Falls,  Fish. 

Dated  sediments  cores  from  Lake  Ontario's  four 
sedimentation  basins  and  sedentary  fish  from  tribu- 
taries and  embayments  were  analyzed  by  gas  chro- 
matographic, methane-enhanced,  negative  ion  mass 
spectrometry  for  a  group  of  fluorinated  aromatic 
compounds.  The  historical  record  of  these  chemi- 
cals in  Lake  Ontario  sediments  agrees  well  with 
the  use  of  the  Hyde  Park  dump  in  the  city  of 
Niagara  Falls,  NY.  These  compounds  first  ap- 
peared in  sediments  in  1958  and  rapidly  increased 
until  1970.  These  dates  coincide  with  the  onset  of 
dumping  at  Hyde  Park  and  remedial  action  under- 
taken when  this  dump  was  closed,  respectively. 
Chemicals  leaking  from  this  site  are  transported 
across  the  entire  lake  and  accumulate  in  the  three 
major  sedimentation  basins  and  in  fish  from  the 
southern  and  eastern  shores  of  the  lake.  Suspended 
sediment  with  its  load  of  organic  compounds 
enters  the  lake  from  the  Niagara  River  and  is 
swept  along  the  southern  nearshore  zone  by  water 
currents.  Sediment  deposits  temporarily  all  along 
this  zone  in  a  rather  uniform  distribution  and, 
because  water  flow  in  this  zone  is  rapid,  this  distri- 
bution takes  place  within  a  few  months.  From  this 
point,  mixing  takes  place  in  two  ways.  First,  th« 
sediment  from  the  nearshore  zone  is  mixed  into  the 
deep  zones  of  the  lake,  probably  by  seasonal,  ther- 
mal inversions  of  the  water  column.  Second,  the 
sediments  in  the  deep  zones  are  spread  from  basil 
to  basin  by  mixing  the  layer  of  suspended  sedimenl 
at  the  lake  bottom.  This  transport  mechanism  dis- 
tributes the  pollutants  in  a  relatively  rapid  and 
uniform  way  throughout  the  lake.  The  depositional 
record  of  a  selected  group  of  pollutants  reflects  th< 
history  of  the  Hyde  Park  dump's  operation 
(Lantz-PTT) 
W86-04441 

SNOW  CHEMISTRY  OF  THE  CASCADE 
SIERRA  NEVADA  MOUNTAINS, 

Geological  Survey,  Tacoma,  WA.  Water  Re 
sources  Div. 

L.  B.  Laird,  H.  E.  Taylor,  and  V.  C.  Kennedy. 
Environmental  Science  and  Technology,  Vol.  20 
No.  3,  p  275-290,  March  1986.  11  fig,  7  tab,  47  rei 

Descriptors:  'Atmospheric  deposition.  Acid  rair 
•Snow  sampling,  *Chemical  manalysis,  •Cascad 
Mountains,  *Sierra  Nevada  Mountains,  Hydrogo 
ion  concentration,  Sulfates,  Nitrates,  Water  pollu 
tion  effects,  Path  of  pollutants,  Washington 
Oregon,  California,  Statistical  analysis. 
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The  assessment  of  geographic  variations  in  atmos- 
pheric deposition  in  Washington,  Oregon,  and 
California  using  snow  cores  from  the  Cascade- 
Sierra  Nevada  Mountains,  collected  from  late  Feb- 
ruary to  mid-March  1983,  is  presented.  A  statistical 
analysis  of  the  analytical  and  sampling  precision 
was  made.  The  snowpack  in  the  higher  Cascades 
and  Sierra  Nevada  is  not  strongly  influenced  by 
anthropogenic  activities  at  present.  The  pH  of 
snow  samples  ranges  from  S.ll  to  5.88.  Sulfate  and 
nitrate  correlate  with  H(+)  in  some  segments  of 
the  sample  traverse.  The  S04  data  show  apparent 
influence  from  major  source  areas  in  Washington 
and  California;  nitrate  does  not.  An  apparent  de- 
crease in  NH4  in  snow  in  Washington  and  Califor- 
nia suggests  atmospheric  interactions  resulting  in 
the  removal  of  NH4.  The  NH4  reduction  raises 
questions  about  nutrient  supply  to  the  mountain 
vegetation.  Heavy-metal  correlations  included  Cd, 
Cu,  and  Fe  with  Fb,  and  Mn  with  K  and  DOC, 
among  others.  No  correlation  was  found  between 
constituents  and  snow-water  content.  (Lantz-PTT) 
W86-04442 


SOLUTION  OF  HYDROCARBONS  IN  A  HY- 
DROCARBON-WATER SYSTEM  WITH 
CHANGING  PHASE  COMPOSITION  DUE  TO 
EVAPORATION, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
D.  R.  Burris,  and  W.  G.  Maclntyre. 
Environmental  Science  and  Technology,  Vol.  20, 
No.  3,  p  296-299,  March  1986.  4  fig,  1  tab,  12  ref. 
USAF  Grant  No.  AFOSR-83-0036. 

Descriptors:  'Fate  of  pollutants,  *Hydrocarbons, 
•Evaporation,  *Oily  water,  'Phase  composition, 
Oil-water  interfaces,  Path  of  pollutants,  Oil  spills, 
Methylcyclohexane,  Ethylbenzene,  Tetralin,  1- 
Methylnapthalene. 

Several  oil  spill  weathering  studies  have  investigat- 
ed the  fate  of  spills  in  the  aquatic  environment. 
Weathering  is  a  complex  process  that  includes 
evaporation,  dissolution,  dispersion,  advection, 
photochemical  oxidation,  and  microbial  degrada- 
tion. Examination  of  the  overall  weathering  proc- 
ess is  further  complicated  by  the  complex  composi- 
tion of  petroleum  and  difficulties  in  environmental 
sampling,  but  can  be  conducted  in  laboratories 
using  water  solubility  vessels  designed  for  use  with 
both  the  single-component  and  four-component 
hydrocarbon  mixtures  of  constant  composition. 
Pure  water  was  brought  into  contact  with  a  four- 
component  liquid  hydrocarbon  phase  comprised  of 
methylcyclohexane,  ethylbenzene,  tetralin,  and  1- 
methylnaphthalene.  The  headspace  above  the  hy- 
drocarbon phase  was  continually  purged  with  N2 
to  provide  a  controlled  evaporative  loss.  Hydro- 
carbon concentrations  in  the  water  and  hydrocar- 
bon phases  changed  due  to  dissolution  and  evapo- 
ration and  were  measured  as  a  function  of  time.  A 
surface  renewal  mass  transfer  model  is  congruent 
with  the  observed  hydrocarbon  concentrations  in 
the  aqueous  phase.  Hydrocarbon-phase  composi- 
tion and  component  interactions  are  important  in 
determining  the  time  dependence  of  the  aqueous- 
phase  composition.  The  results  have  implications 
concerning  the  fate  of  components  of  petroleum 
products  discharged  in  the  aquatic  environment. 
(Lantz-PTT) 
W86-04443 


DIAGENETIC  TRACE-METAL  PROFILES  E*J 
ARCTIC  LAKE  SEDIMENTS, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
J.  C.  Cornwell. 

Environmental  Science  and  Technology,  Vol.  20, 
No.  3,  p  299-302,  March  1986.  1  fig,  36  ref. 

Descriptors:  'Trace  metals,  'Lake  sediments, 
•Arctic,  Manganese,  Iron,  Barium,  Cobalt, 
Copper,  Nickel,  Zinc,  Path  of  pollutants,  Toolik 
Lake,  Alaska. 

The  surfaces  of  hydrous  Mn  and  Fe  oxides  are 
important  sites  for  the  removal  of  trace  metals 
from  natural  waters.  Selective  extraction  tech- 
niques show  that  trace  metals  on  suspended  partic- 
ulates and  in  sediments  are  often  associated  with 
metal  oxide  phases.  In  Toolik  Lake,  AK,  postdepo- 
sitional  migration  of  Mn  and  Fe  within  sediment 


results  in  Mn-  and  Fe-rich  horizons.  These  arise 
from  the  reduction  of  Mn  and  Fe  oxides,  upward 
diffusion  of  Mn(2+)  and  Fe(2  +  ),  and  precipitation 
of  oxides  closer  to  the  sediment-water  interface. 
The  purpose  of  this  study  is  to  examine  the  effect 
of  Mn  and  Fe  migration  on  the  distribution  of  trace 
metals  (Ba,  Co,  Cu,  Ni,  and  Zn)  commonly  found 
associated  with  lacustrine  ferromanganese  deposits. 
Heterogeneous  trace-metal  profiles  have  been 
found  in  the  slowly  accumulating  sediments  of 
Toolik  Lake.  Elevated  Ba,  Co,  Cu,  Mo,  and  Ni 
concentrations  near  the  sediment-water  interface 
are  inconsistent  with  inputs  from  recent  watershed 
disturbances.  The  apparent  cause  of  trace-metal 
enrichment  is  comigration  with  Mn  and  Fe  in  pore 
water  resulting  in  narrow  bands  of  trace-metal 
enrichment  associated  with  high  (>15%)  concen- 
trations of  Mn  and  Fe.  The  misinterpretation  of 
diagenetic  enrichments  as  anthropogenic  features  is 
a  potential  problem  in  mildly  reducing,  Mn-  and 
Fe-rich  lake  sediments.  (Lantz-PTT) 
W86-04444 


CHEMILUMINESCENCE  VS.  KJELDAHL  DE- 
TERMINATION OF  NITROGEN  IN  ODL 
SHALE  RETORT  WATERS  AND  ORGANONI- 
TROGEN  COMPOUNDS, 

California   Univ.,    Berkeley.    Lawrence   Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
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COMPARISON  OF  ULTRAVIOLET  AND  RE- 
DUCTTVE  AMPEROMETRIC  DETECTION 
FOR  DETERMINATION  OF  ETHYL  AND 
METHYL  PARATHION  DV  GREEN  VEGETA- 
BLES AND  SURFACE  WATER  USEVG  HIGH- 
PERFORMANCE  LIQUID  CHROMATOGRA- 
PHY, 

Middle    Tennessee    State    Univ.,    Murfreesboro. 
Dept.  of  Chemistry  and  Physics. 
For  primary  bibliographic  entry  see  Field  5A. 
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INTERLABORATORY  STUDY  ON  DETERMI- 
NATION OF  POLYCHLORINATED  BD?HEN- 
YLS  IN  ENVntONMENTALLY  CONTAMINAT- 
ED SEDEVD2NTS, 

Environmental  Monitoring  and  Support  Lab.-Cin- 

cinnati,  OH. 

For  primary  bibliographic  entry  see  Field  5A. 
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CHARACTERIZATION  OF  DYES  ES  ENVI- 
RONMENTAL SAMPLES  BY  THERMOSPRAY 
HIGH-PERFORMANCE  LIQUID  CHROMA- 
TOGRAPHY/MASS  SPECTROMETRY, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC.  Analytical  Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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DEGRADATION  OF  THE  TRI-N-BUTYLTTN 
SPEC3ES  DS  WATER  AND  SEDEVIENT  FROM 
TORONTO  HARBOR, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

R.  J.  Maguire,  and  R.  J.  Tkacz. 
Journal  of  Agricultural  and  Food  Chemistry,  Vol. 
33,  No.  5,  p  947-953,  September/October  1985.  3 
fig,  6  tab,  32  ref. 

Descriptors:  'Degradation,  *Tri-n-butyltin,  *Path 
of  pollutants,  'Toronto  Harbor,  Water  pollution, 
Sediments,  Tin,  Environmental  effects,  Water  pol- 
lution effects.  Toxicity,  Light  intensity,  Thermal 
effects,  Ontario. 

The  article  discusses  the  adsorption  of  tri-n-butyl- 
tin  species  (Bu  sub  3Sn(+))  to  sediments  and  the 
degradation  of  Bu  sub  3Sn(+)  in  water  and  sedi- 
ment from  Toronto  Harbor,  which  is  contaminated 
with  butyltin  species  and  inorganic  tin.  Contamina- 
tion of  water  and  sediment  with  Bu  sub  3Sn(+) 
often  produces  its  less  toxic  degradation  products, 
the  di-n-butyltin  species  (Bu  sub2SN(2+)),  n-bu- 
tyltin  species  (BuSn(3+))>  and  inorganic  tin.  At 
some    locations    the    concentration    of    Bu    sub 


3SN(+)  in  water  is  high  enough  to  warrant  con- 
cern with  regard  to  chronic  toxicity  to  sensitive 
organisms.  The  Bu  sub  3Sn(+)  species:  (1)  is 
bound  fairly  strongly  to  sterile  Toronto  Harbor 
sediment  and  the  half-life  of  desorption  is  at  least 
10  months  at  20  C,  (2)  can  be  taken  up  from 
sediment  and  degraded  by  oligochaetes,  and  (3)  is 
degraded  by  a  sequential  debutylation  pathway  at 
20  C  in  Toronto  Harbor  water  and  water-sediment 
mixtures  with  half-lives  of  5  and  4  months,  respec- 
tively. On  the  basis  of  this  and  earlier  work,  it  is 
concluded  that  the  main  factors  limiting  the  per- 
sistence of  the  tri-n-butyltin  species  in  aquatic  eco- 
systems are  photolysis  in  water  and  biological  deg- 
radation in  water  and  sediment,  and  with  the  tem- 
peratures and  sunlight  intensities  prevalent  in 
Canada,  the  half-life  is  likely  to  be  at  least  a  few  to 
several  months.  (Lantz-PTT) 
W86-04454 


DETERMINATION  OF  SELENIUM  SPECIA- 
TTON  IN  BIOGENIC  PARTICLES  AND  SEDI- 
MENTS, 

Old    Dominion    Univ.,    Norfolk,    VA.    Dept.    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04458 


GEOPHYSICAL  MONITORING  OF  GROUND 
WATER  CONTAMINATION  AROUND  WASTE 
DISPOSAL  SITES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
J.  P.  Greenhouse,  and  M.  Monier- Williams. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  5,  No.  4,  p  63-69,  Fall  1985.  7  6  ref. 

Descriptors:  'Groundwater  pollution,  'Monitor- 
ing, 'Geophysics,  Waste  disposal  sites,  Seismic 
properties,  Electrical  studies,  Electromagnetic 
studies,  Conductivity,  Landfills. 

Geophysical  techniques  are  widely  used  in  evaluat- 
ing potential  sites  for  the  disposal  of  waste.  Seismic 
and  electrical  surveys  are  routinely  undertaken  to 
determine  the  nature  and  variability  of  geological 
and  geotechnical  parameters  that  influence  the 
choice  of  a  site.  In  the  last  decade,  however, 
geophysics  has  assumed  a  further  role.  Electrical 
and  electromagnetic  methods  are  increasingly 
being  used  in  the  burgeoning  activity  of  ground- 
water quality  control  around  waste-disposal  sites. 
These  geophysical  applications  fall  into  two  broad 
categories,  here  termed  monitoring  and  mapping, 
both  of  which  identify  contaminated  groundwater 
because  of  the  enhanced  electrical  conductivity 
associated  with  abnormally  high  concentrations  of 
dissolved  solids.  The  potential  and  the  problems 
for  geophysical  monitoring  programs  at  waste  dis- 
posal sites  are  discussed.  No  data  are  presented,  but 
the  expectations,  design  criteria  and  implementa- 
tion of  a  geophysical  monitor  are  examined  for  a 
hypothetical  landfill.  The  authors  conclude  that 
any  geophysical  monitor  must  be  designed  to  allow 
for  future  changes  in  the  physical  setting,  geo- 
physical technology  and  the  personnel  who  will 
record,  process  and  interpret  the  data.  This  sug- 
gests that  permanent  installations  be  kept  to  a 
minimum,  and  that  a  high  priority  be  given  to 
simplicity  and  reliability.  It  is  also  important  that 
the  detection  limits  of  the  monitor  be  clearly  estab- 
lished, that  the  noise  levels  in  readings  unrelated  to 
changes  in  contamination  levels  are  well  defined 
and  that  the  monitor  is  integrated  into  an  overall 
hydrogeological  monitoring  program.  (Lantz- 
PTT) 
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INSTALLATION  OF  OBSERVATION  WELLS 
ON  HAZARDOUS  WASTE  SITES  IN  KANSAS 
USEVG  A  HOLLOW-STEM  AUGER, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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BIOLOGICAL  ACCUMULATION  AND  MONI- 
TORING OF  CHEMICAL  WASTES  ES  ARCTIC 
WATERS, 
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Group  5B— Source*  Of  Pollution 

Solway  Marine  Investigations,  Maryport  (Eng- 
land). 

E.  J.  Perkins.  , 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  2,  p  1-11,  1986. 

Descriptors:  •Biological  monitoring,  'Chemical 
wastes,  •Arctic  zones,  Solway  Firth,  England, 
Toxicity,  Fertility,  Gastropods,  Crustaceans,  Poly- 
chaetes,  •Bioaccumulation,  Trace  elements. 

The  biological  accumulation  and  monitoring  of 
chemical  wastes  are  considered  with  particular  ref- 
erence to  the  Solway  Firth,  U.K.  Monitoring  of 
the  influence  of  chemical  wastes  may  be  concerned 
with  somatic  or  reproductive  responses  and  is 
more  usually  the  former.  It  is  shown  that  size  and 
abundance  are  not  an  indication  of  a  species  fertili- 
ty which  is  crucial  to  its  conservation.  Diet  has  an 
important  influence  upon  the  magnitude  of  the 
trace  element  burden  of  gastropod  molluscs  and  it 
is  shown  that  the  fertility  of  Patella  vulgata  and 
Littorina  littorea  is  unaffected  by  marked  increases 
in  the  trace  element  burden.  In  this  study,  some  of 
the  species  examined  such  as,  the  polychaete 
worms  Phyllodoce  maculata  and  Scoloplos  ar- 
miger,  the  decapod  crustacean  Pagurus  bernhardus 
and  the  gastropod  molluscs,  Littorina  littorea  and 
Thais  lapillus,  have  a  distribution  which  extends 
into  arctic  waters.  Clearly  such  animals  offer  the 
opportunity  for  comparative  studies  to  test  the 
more  general  application  of  the  work  reported. 
Such  comparative  work  would  also  facilitate  ef- 
forts to  apply  data  from  the  boreal  region  to  prob- 
lems in  the  Arctic.  (Author's  abstract) 
W86-04475 


BEHAVIOUR  AND  FATE  OF  ARCTIC  OIL 
SPILLS 

Environmental  Protection  Service,  Ottawa  (Ontar- 
io). Environmental  Emergencies  Technology  Div. 
A.  M.  Bobra,  and  M.  F.  Fingas. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  2,  p  13-23,  1986.  2  fig,  4  tab,  8  ref. 

Descriptors:  •Path  of  pollutants,  *Oil  spills, 
•Arctic,  'Cleanup  operations,  *Oil  pollution,  Fate 
of  pollutants,  Evaporation,  Dispersants,  Emulsifi- 
ers,  Ice,  Physicochemical  properties,  Distribution 
patterns,  Beaufort  Sea. 

A  brief  overview  is  provided,  based  on  several 
recent  reports,  of  the  dominant  factors  and  proc- 
esses which  influence  the  behavior  and  physical 
fate  of  spilled  crude  oil  in  the  remote  harsh  Arctic 
offshore  regions.  These  factors  and  processes  in- 
clude physical-chemical  properties,  evaporation, 
dispersion,  dissolution,  emulsification,  physical 
movement  and  interaction  with  ice.  Rates  of  the 
individual  dominant  processes  for  a  typical  Beau- 
fort oil  in  the  Beaufort  Sea  under  different  physical 
environments  are  approximated  and  applied  to  var- 
ious spill  scenarios.  Research  needs  in  this  field  are 
summarized.  (Author's  abstract) 
W86-04476 


one.  Results  are  shown  for  potential  spills  at  Prud- 
hoe  Bay  and  Peard  Bay.  (Author's  abstract) 
W86-04477 


OIL  IN  ICE  COMPUTER  SIMULATION 
MODEL, 

Dome  Petroleum  Ltd.,  Calgary  (Alberta). 

P.  D.  Wotherspoon,  and  J.  J.  Swiss. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  2,  p  41-46,  1986.  1  fig. 

Descriptors:  •Path  of  pollutants,  »Fate  of  pollut- 
ants, *Oil  spills,  *Sea  ice,  "Simulation  analysis, 
•Model  studies,  Mathematical  models,  Physico- 
chemical  properties,  Distribution  patterns,  Beau- 
fort Sea. 

A  computer  simulation  program  which  depicts  the 
behavior  and  distribution  of  oil  spilled  in  or  under 
sea  ice  has  been  developed.  The  program  combines 
mathematical  models  developed  in  previous  studies 
to  describe  the  motion  of  oil  in/under  landfast, 
first-year  and  multi-year  ice.  By  inputting  or  esti- 
mating such  key  parameters  as  oil  type,  spill  type, 
spill  duration,  flow  rate,  ice  type,  relative  under  ice 
current  speed  and  direction,  under  ice  roughness 
and  distinct  ice  features,  a  time  series  of  'maps'  is 
generated  showing  the  distribution  of  the  spilled 
oil.  At  present,  the  simulation  does  not  include  the 
movement  of  oil  contaminated  ice  but  future  devel- 
opment plans  include  incorporation  of  the  program 
into  a  Beaufort  Sea  ice  motion  model.  The  pro- 
gram is  a  tool  which  can  be  used  to  assist  on-scene 
commanders  during  spill  response  and  to  plan 
counter-measures  for  oil  spills  in/under  sea  ice. 
(Author's  abstract) 
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ACCUMULATION  OF  AIRBORNE  TRACE 
POLLUTANTS  BY  ARCTIC  PLANTS  AND 
SOIL, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

W.  Thomas. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.   2,  p  47-57,   1986.   3  fig,  6  tab,   21   ref. 

Descriptors:  *Air  pollution,  *Arctic,  'Trace  levels, 
•Vegetation,  *Soils,  Polyaromatic  hydrocarbons, 
Heavy  metals,  Chlorinated  pesticides,  Benzohex- 
achloride,  Path  of  pollutants,  Accumulation. 

Plant  and  soil  samples  from  4  locations  in  Spitsber- 
gen (Norway)  were  analyzed  for  major  ions,  heavy 
metals,  polyaromatic  hydrocarbons  (PAH)  and 
chlorinated  pesticides.  The  results  indicate  that 
trace  amounts  of  these  substance  groups  result 
from  a  number  of  different  sources,  namely  from 
subsoil  material,  local  emissions  and  long  range 
atmospheric  transport.  A  comparison  of  inorganic 
and  organic  micropollutant  concentrations  allows 
a  distinct  between  trace  substance  uptake  from  soil 
or  air.  (Author's  abstract) 
W86-04479 


RANDOM  TRANSPORT  OF  OIL  BY  SEA  ICE, 

Washington  Univ.,  Seattle.  Polar  Science  Center. 
R.  Colony. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  2,  p  25-39,  1986.  9  fig,  13  ref.  NOAA 
Contract  No.  83-ABC-00358. 

Descriptors:  *Path  of  pollutants,  'Random  trans- 
port, *Oil  spills,  *Sea  ice,  Arctic,  Mathematical 
models,  Model  studies,  Markov  Process,  Prudhoe 
Bay,  Peard  Bay,  Statistical  analysis,  Distribution 
patterns. 

The  transport  of  oil  spilled  upon  the  wintertime 
Arctic  Ocean  is  modelled.  As  the  motion  of  this  oil 
is  almost  wholly  due  to  its  advection  by  sea  ice,  it 
is  sufficient  to  study  the  motion  of  individual  ice 
floes.  The  observational  basis  for  our  understand- 
ing of  sea  ice  motion  comes  from  the  trajectories 
emanating  from  a  potential  site  of  spilled  oil.  This 
ensemble  is  modelled  by  a  Markov  process  and  is 
formulated  in  terms  of  the  observed  motion.  Statis- 
tics of  the  modelled  ensemble  address  the  probabil- 
ity that  an  oil  spU]  will  be  transported  to  an  arbi- 
trary region,  perhaps  an  environmentally  sensitive 


FATE  OF  PETROLEUM  POLLUTANTS  IN 
ARCTIC  ECOSYSTEMS, 

Louisville  Univ.,  KY.  Dept.  of  Biology. 

R.  M.  Atlas. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  2,  p  59-67,   1986.   2  fig,    1   tab,  77  ref. 

Descriptors:  *Fate  of  pollutants,  *Oil  pollution, 
•Arctic  ecosystems,  'Microbial  degradation, 
Aquatic  ecosystems,  Biodegradation,  Microorga- 
nisms, Nitrogen,  Oxygen,  Phosphorus,  Oil  spills. 

Both  experimental  oil  release  field  studies,  in 
Arctic  tundra,  freshwater,  and  marine  ecosystems, 
and  follow-up  studies  after  Arctic  and  subarctic  oil 
spillage  indicate  long  persistence  times  for  hydro- 
carbon contaminants  and  slow  rates  of  microbial 
biodegradation.  The  slow  rates  of  petroleum  biode- 
gradation in  Arctic  ecosystems  are  not  due  to  a 
lack  of  indigenous  hydrocarbon-degrading  micro- 
organisms since  virtually  all  Arctic  ecosystems 
contain  numbers  of  naturally  occurring  popula- 
tions of  hydrocarbon-degrading  microorganisms, 
and  generally  numbers  of  hydrocarbons  degraders 
increase  following  addition  of  oil.  Low  tempera- 


tures alone  also  can  not  explain  the  limited  rates  of 
hydrocarbon  biodegradation.  Rather  the  limitation 
to  microbial  degradation  of  petroleum  hydrocar- 
bons in  Arctic  ecosystems  appears  to  be  due  to  the 
combination  of  several  factors,  including  the  avail- 
ability of  nitrogen,  phosphorus,  and  oxygen.  Al- 
though the  potential  for  hydrocarbon  degradation 
exists,  the  actual  rates  of  hydrocarbon  biodegrada- 
tion in  Arctic  ecosystems  are  slow;  microbial  hy- 
drocarbon degradation  can  decontaminate  Arctic 
ecosystems  but  the  time  frame  after  a  major  spill- 
age will  be  decades  rather  than  years.  (Author's 
abstract) 
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ACID  NEUTRALIZING  CAPACITY  OF  GLA- 
CIAL SEDIMENTS  IN  WESTERN  UNGAVA, 

Montreal  Univ.  (Quebec).  Dept.  of  Geology. 
H.  Wilson,  M.  A.  Bouchard,  and  C.  E.  Delisle. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  2,  p  69-85,   1986.  9  fig,  5  tab,  33  ref 
NSERC  Grant  A8424. 

Descriptors:  'Acid  neutralization,  'Glacial  sedi 
ments,  'Acid  rain,  'Ungava,  Ontario,  Hydrogei 
ion  concentration,  Ecological  effects,  Carbonates 
Silt,  Clays. 

The  present  research  evaluates  the  sensitivity  o 

the  terrestrial  and  aquatic  ecosystems  to  acid  pre 

cipitation  in  western  Ungava,  Quebec.  pH  value 

of  the  acid-sediment  mixtures  were  used  to  classify 

the  sediments  according  to  their  capacity  to  neu 

tralize  acid.  The  carbonate  and  the  silt  and  cla; 

content  of  the  sediments  are  considered  as  the  mail 

controlling  factors  of  their  neutralization  proper 

ties.   Average  acid  neutralizing  capacity  (ANC 

values  were  calculated  for   14  sites.  pH  valua 

determined  from  the  neutralization  characteristic 

at  each  site,  were  used  to  classify  the  sites  on  a  pi 

scale,  presumably  a  sensitivity  scaler  On  this  seal* 

the  least  sensitive  site,  with  pH  remaining  above  I 

is  from  the  coast  of  Hudson   Strait   where  th 

sediment  is  a  clayey  fossiliferous  glaciomarine  dil 

micton.  Of  higher  but  still  relatively  low  sensitiv 

ty,  with  pH  remaining  above  4.5,  are  two  sitt 

below  the  Tyrrell  Sea  marine  limit,  where  th 

sediments  are  predominantly  shell-bearing  raise 

littoral    deposits.    Of  high   sensitivity,    with   pi 

below  4.5,  are  the  remaining  sites  either  below  c 

above  marine  limit.  By  comparison  to  pH  valiu 

determined  for  samples  collected  further  sout] 

namely  in  the  Chibougamau-Lac  Mistassini  regioi 

in  the  Thetford  Mines  region,  and  in  northeastei 

Ontario,  the  group  of  samples  with  pH  remaink 

above  7  may  be  qualified  as  showing  low  sensitiv 

ty,  those  with  pH  between  7  and  4.5,  of  intermed 

ate  sensitivity,  and  finally  those  with  pH  below  4 

of  high  sensitivity.  It  is  concluded  that  ANC  dete 

minations  can  provide  an  adequate  means  of  qua: 

titative  comparisons  between  widely  separated  r 

gions  and  could  possibly  be  used  as  one  index 

terrain  sensitivity.   Full  assessment  of  terrestri 

sensitivity  to  acid  precipitation  must  also  consid 

the  hydrogeological  characteristics  at  different  1 

calities.  (Author's  abstract) 

W86-04481 


COASTAL  ECOLOGY  AND  THE  ARCTIC  Ol 
INDUSTRY:  SOME  ELEMENTS  FOR  FUTUF 
OIL-SPILL  CONTINGENCY  PLANNING, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskap 

for  Industriell  og  Teknisk  Forskning. 

For  primary  bibliographic  entry   see   Field   5< 

W86-04482 

ATMOSPHERIC  ENVIRONMENT  SERVK 
LONG  RANGE  TRANSPORT  OF  AIR  POLLU 
ANT  ACTIVITIES  IN  THE  TERRITORIES, 

Atmospheric    Environment    Service,    Edmont 

(Alberta). 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04483 

BACKGROUND  LEVELS  OF  PETROLEJl 
RESIDUES  IN  THE  CANADIAN  ARC! 
MARINE  ENVIRONMENT, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nc 
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Scotia). 

E.  M.  Levy. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  2,  p  161-169,  1986.   1  fig,  3  tab,  21  ref. 

Descriptors:  'Baseline  studies,  'Canada,  'Arctic, 
•Marine  environment,  Hydrocarbons,  Petroleum 
residues,   Surface  microlayer,   Bottom  sediments. 

The  background  levels  of  petroleum-related  sub- 
stances present  as  solid  particulate  material  floating 
on  the  sea  surface,  as  dissolved/dispersed  residues 
in  the  sea  surface  microlayer  and  in  the  water 
column,  and  as  substances  in  surficial  bottom  sedi- 
ments have  been  measured  throughout  much  of  the 
Canadian  arctic  marine  environment.  The  region  is 
presently  devoid  of  floating  particulate  petroleum 
residues,  and  the  background  levels  of  dissolved/ 
dispersed  petroleum  residues  are  generally  less 
than  30  micrograms/1  in  the  surface  microlayer 
and  less  than  0.5  micrograms/1  in  the  water 
column.  Concentrations  of  extractable  residues  are 
generally  less  than  5  micrograms/1  in  the  sedi- 
ments. In  all  cases,  the  existing  background  levels 
are  well  below  those  which  have  detrimental  ef- 
fects on  living  marine  resources.  (Author's  ab- 
stract) 
W86-04488 


VARIABILITY  OF  PESTICIDE  LOADS  TO 
SURFACE  WATERS, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

D.  A.  Haith. 

Water  Pollution  Control  Federation  Journal 
JWPFA,  Vol.  57,  No.  11,  p  1062-1067,  November 
1985.  4  fig,  5  tab,  20  refs. 

Descriptors:  'Path  ofpollutants,  'Water  pollution 
sources,  'Farm  runoff,  'Monte  Carlo  simulation, 
'Hydrologic  models,  'Weather,  'Atazine,  'Carbo- 
furan,  Surface  runoff,  Frequency  distribution,  In- 
secticides, Herbicides,  Atlanta,  Georgia,  Des 
Moines,  Iowa. 

The  variability  inherent  in  pesticide  loads  to  sur- 
face water  is  considered  and  an  efficient  procedure 
for  estimating  mean  and  critical  loads  is  presented. 
Pesticide  loads  to  surface  waters  are  essentially 
uncertain,  but  can  be  quantified  in  terms  of  prob- 
abilities by  Monte  Carlo  simulation.  The  simulation 
process  involves  three  model  components:  (1)  a 
weather  generator,  which  drives  the  second  com- 
ponent with  precipitation,  temperature,  and  rainfall 
erosivity  results,  (2)  a  hydrology  model,  which 
yields  runoff  and  sediment  flow  results,  and  (3)  a 
soil  chemical  model,  which  produces  estimates  of 
pesticide  runoff.  To  demonstrate  the  simulation 
procedure,  pesticide  runoff  loads  were  estimated 
for  hypothetical  corn  fields  with  3%  slopes  and  91 
m  slope  lengths  near  Atlanta,  Georgia,  and  Des 
Moines,  Iowa.  Two  commonly  used  pesticides 
were  considered:  carbofuran,  an  insecticide  used 
for  control  of  com  rootworm,  and  atrazine,  an 
herbicide.  Both  pesticides  were  applied  at  3,000  g/ 
ha  to  the  soil  surface,  on  planting  day  each  year,  in 
the  simulationmodel  runs.  Mean  monthly  and 
annual  runoff  loads  are  given  by  the  model  as 
percentages  of  the  original  3,000  g/ha  application 
rate.  Monte  Carlo  simulation  of  pesticide  runoff 
loads  is  not  trivial.  It  requires  mathematical  models 
of  weather,  hydrology,  and  soil  chemistry.  Such 
models  now  are  readily  available,  however,  and 
their  data  needs  can  be  met  from  available  pub- 
lished sources.  The  models  are  easily  programmed 
for  small  computers,  making  the  simulation  process 
a  practical  tool  for  water  quality  planners  and 
engineers.  (Rochester-PTT) 
W86-04491 


AIRBORNE  MERCURY   IN  PRECIPITATION 
IN  THE  LAKE  SUPERIOR  REGION, 

Environmental  Research  Lab.-Duluth,  MN. 

G.  E.  Glass,  E.  N.  Leonard,  W.  H.  Chan,  and  D. 

B.Orr. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

12,  No.  1,  p  37-51,  1986.  3  fig,  6  tab,  3  ref.  Grant 

No.  CR809412. 

Descriptors:      'Air      pollution,      'Precipitation, 
'Chemistry  of  precipitation,  'Mercury,  'Lake  Su- 


perior, Duluth,  Minnesota,  Ontario,  Rain,  Snow, 
Wisconsin,   Michigan,   Heavy   metals,   Acid   rain. 

Mercury  was  measured  in  accumulated  snow 
(March  1982)  sampled  from  around  Lake  Superior 
and  in  rainfall  from  Duluth,  Minnesota,  (June- 
September  1982  and  March-November  1983). 
Forbes  Township,  and  Dorset  in  northwestern  and 
central  Ontario,  respectively  (May-September 
1983).  Methods  of  melting  snow  and  collecting 
rain  samples  were  investigated  to  avoid  loss  of 
mercury  during  the  melting  process  and  sample 
shipment  and  storage.  Low  concentrations  in  snow 
and  rain  required  greater  analytical  sensitivity.  A 
detection  limit  of  0.008  +  or  -  0.004  micrograms/L 
of  mercury  (N  =  26)  was  attained  using  the  cold 
vapor  technique;  and  by  utilizing  a  gold  gauze 
amalgam  accessory  for  preconcentration,  a  detec- 
tion limit  of  0.005  +  or  -  0.003  migrogram/L  (N 
=  13)  was  attained.  Regional  comparisons  of  mer- 
cury accumulation  in  the  snow  pack  across  the 
northern  parts  of  Minnesota,  Wisconsin,  Michigan, 
and  Ontario  show  highest  values,  0.10  +  or  -  0.17 
microgram/L  Hg,  in  the  Grand  Rapids,  Minneso- 
ta, area  and  lowest  values  in  remote  areas  of  Min- 
nesota and  Ontario.  Rainfall  concentrations  of  total 
mercury  were  substantially  higher  than  snow  accu- 
mulation and  were  mainly  of  inorganic  forms 
(73%).  The  highest  amounts  of  mercury  were 
measured  in  rainfall  at  Duluth,  Minnesota  (3.4  mi- 
crograms/L) during  June  1982  and  at  Forbes 
township,  Ontario,  (1.2  micrograms/L)  during  July 
1983.  Substantially  lower  concentrations  were  ob- 
served in  the  other  months  of  1982  and  1983. 
There  is  no  unique  association  of  the  observed 
mercury  concentration  with  the  air  parcel  history. 
However,  the  single  highest  mercury  concentra- 
tion in  rainfall  observed  at  Duluth,  Minnesota, 
occurred  when  the  850-mb  air  parcel  back  trajec- 
tory indicated  upwind  corridors  to  the  N-NW  and 
the  highest  concentration  at  Forbes  Township,  On- 
tario, was  associated  with  an  850-mb  trajectory 
from  W-NW.  Significant  positive  correlation  coef- 
ficients (0.05)  were  obtained  with  other  measured 
components  in  rain  at  Duluth,  Minnesota,  includ- 
ing S,  B,  Ca,  Mg,  Na,  Fe,  Mn,  and  Zn  in  1983. 
Mercury  concentrations  in  precipitation  and  in 
lake  water  for  precipitation-dominated  lakes  are 
similar  and  indicate  that  atmospheric  deposition 
can  be  the  major  source  of  mercury  for  some  lakes 
in  the  Lake  Superior  region.  (Author's  abstract) 
W86-04525 


SEASONAL  AND  SPATIAL  DISTRIBUTION 
OF  BACTERIA,  CHLOROPHYLL,  AND  NU- 
TRIENTS IN  NEARSHORE  LAKE  MICHIGAN, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-04526 


ANTHROPOGENIC,  POLYHALOGENATED, 
ORGANIC  COMPOUNDS  IN  NON-MIGRATO- 
RY FISH  FROM  THE  NIAGARA  RIVER  AREA 
AND  TRIBUTARIES  TO  LAKE  ONTARIO, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2H. 
W86-04527 


MEASURED  AND  CREAMS-PREDICTED  NI- 
TROGEN LOSSES  FROM  TOMATO  AND 
CORN  MANAGEMENT  SYSTEMS, 

Southeast  Kansas  Branch  Experiment  Station,  Par- 
sons. 

D.  W.  Sweeney,  A.  B.  Bottcher,  K.  L.  Campbell, 
and  D.  A.  Graetz. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
5,  p  867-873,  October  1985.  4  fig,  1  tab,  12  ref. 

Descriptors:  'Agricultural  runoff,  'Trickle  irriga- 
tion, 'Dentrification,  'Sprinkler  irrigation,  'Soil 
types,  'Sand,  'Leaching,  Seasonal  variation,  Math- 
ematical Models,  Simulation,  Soil  porosity,  Perme- 
ability Coefficient,  Cultivated  lands. 

Nitrogen  runoff  and  leaching  losses  from  two 
tomato  and  four  corn  field  plots  were  compared  to 
model  predictions  by  CREAMS,  a  field-scale 
model  for  Chemicals,  Runoff,  and  Erosion  from 
Agricultural   Management   Systems.   The   tomato 


treatments  included  trickle  irrigation  and  overhead 
sprinkler  irrigation  and  different  N  treatments,  and 
the  corn  treatments  included  multiple  N  applica- 
tions, minimum  tillage  and  'conventional'  tillage. 
Model  predictions  of  N  losses  from  tomato  and 
corn  treatments  located  on  sandy  soils  often  dis- 
agreed with  measured  values.  Treatment  influences 
and  seasonal  trends  for  N  losses  from  corn  treat- 
ments located  on  a  higher  clay  content  soil  were 
more  satisfactorily  predicted  by  CREAMS.  The 
simulation  ability  of  CREAMS  for  predicting  N 
leaching  on  deep  sands  probably  needs  to  be  im- 
proved. Sensitivity  analyses  indicated  that  annual 
nitrate-N  leaching  loss  predictions  were  either 
minimally  or  not  affected  by  changes  in  saturated 
hydraulic  conductivity.  Input  estimations  of  the 
fraction  of  soil  pore  space  filled  at  field  capacity 
and  soil  organic  matter  were  inversely  related  to 
annual  nitrate-N  leaching  losses,  whereas  potential 
mineralizable  N  was  directly  related  to  annual  N 
leaching  losses.  (Rochester-PTT) 
W86-04538 


GEOCHEMISTRY  OF  SUSPENDED  PARTICU- 
LATE MATTER  IN  TWO  NATURAL  SEDI- 
MENTATION BASINS  OF  THE  RIVER  RHINE, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  Chemical  Engineering  and  Chemistry. 

D.  Van  de  Meent,  J.  W.  De  Leeuw,  P.  A. 

Schenck,  and  W.  Salomons. 

Water  Research  WATRAG,  Vol.   19,  No.   11,  p 

1333-1340,  1985.  7  fig,  1  tab,  26  ref. 

Descriptors:  'Geochemistry,  'Organic  Matter, 
'Trace  Metals,  'Multivariate  analysis,  'Rhine 
River,  'Downstream  gradient,  Polysaccharides, 
Proteins,  Principal  components  analysis,  Canonical 
correlation  analysis,  Meuse  River,  suspended 
solids,  Sedimentation,  Particulate  matter. 

Multivariate  analysis  procedures  were  employed  to 
trace  possible  correlations  between  changes  in  the 
composition  of  particulate  organics  and  changes  in 
the  ratios  of  trace  metal  contents  of  suspended 
matter  present  in  two  major  sedimentation  basins 
of  the  River  Rhine.  In  both  basins,  seaward  gradi- 
ents were  observed  in  the  organic  characteristics  as 
well  as  the  trace  metal  'patterns.'  These  two  phe- 
nomena are  well  correlated.  It  can  be  concluded 
that  the  correlations  observed  in  both  basins  for 
the  changes  in  organic  characteristics  and  the 
changes  in  trace  metal  pattern  result  from  the 
processes  that  cause  both  these  changes,  namely, 
sedimentation  of  river  particles  and  autochthonous 
production  of  organic  matter  in  a  seaward  direc- 
tion for  the  Ketelmeer/Ijsselmeer  basin  and  admix- 
ture of  particulate  matter  of  the  rivers  Meuse  and 
Rhine  and  the  resuspension  of  particulate  matter 
for  the  Hollands  Diep/Haringvliet  basins.  (Roches- 
ter-PTT) 
W86-04547 


SOURCES  OF  WATER  TO  THE  SEA  WATER 
WELL  WHICH  SUPPLIES  THE  FISH  PONDS 
IN  EIXAT:  IMPLICATIONS  FOR  FISHPOND 
MANAGEMENT, 

National  Mariculture  Centre,  Eilat  (Israel). 
M.  D.  Krom. 

Water  Research  WATRAG,  Vol.  20,  No.  4,  p  463- 
469,  April  1986.  1  fig,  5  tab,  24  ref.  BARD  Re- 
search Grant  No.  1-626-83  and  NCRD  Grant  No. 
AQ/13-157. 

Descriptors:  'Seawater  wells,  'Fish  ponds,  'Eilat, 
'Israel,  'Water  reuse,  Water  supply,  Fish  manage- 
ment, Aquaculture,  Fisheries,  Wastewater,  Nutri- 
ents, Water  management,  Saline  water. 

The  sources  of  water  to  the  well  supplying  the 
fishponds  in  Eilat  were  determined  using  a  simple 
mass  balance  approach,  in  which  the  concentration 
of  various  components  in  the  source  waters  were 
measured  and  a  series  of  simultaneous  equations 
solved  to  determine  the  hydrological  budget.  It 
was  calculated  that  80%  of  the  water  supplied  to 
the  well  was  recycled  pond  water,  10%  was  sea- 
water  and  10%  was  sewage  effluent.  On  the  basis 
of  major  ion  determinations,  it  was  shown  that 
there  could  be  no  significant  contribution  from 
natural  groundwater.  This  method  of  water  supply 
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has  both  disadvantages  and  benefits.  The  fishpond 
system  was  operated  to  produce  gilthead  seabream 
and  gray  mullet  in  the  pond  and  oysters  on  the 
pond  effluent.  The  major  disadvantage  was  that 
the  excess  nutrients  supplied  in  the  inflow  may 
have  limited  the  total  biomass  of  fish  which  could 
be  grown  in  the  ponds  by  making  them  more 
susceptible  to  mass  mortalities  due  to  both  high 
oxygen  or  high  ammonia/low  oxygen  concentra- 
tions. The  benefits  include  the  high  productivity  of 
diatoms  due  to  the  nutrients  supplied  which  en- 
abled there  to  be  a  successful  oyster  culture.  In 
addition,  95-97%  of  the  nitrogen  supplied  in  the 
sources  was  as  ammonium  which  is  toxic  to  fish. 
After  passage  through  the  aerobic  groundwater, 
97%  of  the  dissolved  nitrogen  was  in  the  form  of 
nitrate.  At  the  same  time,  the  coliform  counts  were 
reduced  to  undetectable  levels.  The  major  ion 
composition  of  the  pond  was  enriched  25%  rela- 
tive to  seawater  because  the  evaporated  seawater 
was  replaced  by  sewage  effluent.  Despite  this  un- 
usual ionic  composition,  fish,  oysters  and  prawns 
were  grown  successfully  in  these  ponds.  (Author's 
abstract) 
W86-04576 


BIODEGRADATION  PATHWAY  OF  O- 
CRESOL  BY  HETEROGENEOUS  CULTURE: 
PHENOL  ACCLIMATED  ACTIVATED 

SLUDGE, 

National  Research  Inst,  for  Pollution  and  Re- 
sources, Yatabe  (Japan). 

For  primary  bibliographic  entry  see  Field  5D. 
W86-04578 


BIOLOGICAL  HALF-LIVES  OF  EIGHT  POLY- 
CYCLIC  AROMATIC  HYDROCARBONS 
(PAHS)  IN  RAINBOW  TROUT  (SALMO 
GATRDNERD, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04582 


INTEGRATED     ANALYSIS     OF    ACTODTICA- 

TION  IN  EUROPE, 

National    Board    of  Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

J.  Alcamo,  L.  Hordijk,  J.  Kamari,  P.  Kauppi,  and 

M.  Posch. 

Journal  of  Environmental  Management  JEVMA, 

Vol.  21,  No.  1,  p  47-61,  July  1985.  12  fig,  1  tab,  8 

ref. 

Descriptors:  'Acid  rain,  'Models,  'Decision 
making,  •Environmental  impact  statement,  *Fate 
of  pollutants,  *Water  pollution  sources,  Acidic 
water,  Lakes,  Sulfur,  Water  pollution  prevention, 
•Water  pollution  control,  Air  pollution,  Environ- 
mental effects,  Acidity,  Hydrogen  ion  concentra- 
tion, Water  pollution  effects,  Regional  Acidifica- 
tion Information  and  Simulation,  RAINS. 

The  interim  status  of  the  RAINS  (Regional  Acidi- 
fication Information  and  Simulation)  model  de- 
signed to  aid  in  decision  making  on  acid  rain 
control  strategies  in  Europe  is  reviewed.  RAINS 
consists  of  three  linked  compartments:  pollutant 
generation,  atmospheric  processes,  and  environ- 
mental impact.  Each  of  these  compartments  can  be 
filled  by  four  different  submodels:  sulfur  emissions, 
EMEP  sulfur  transport,  forest  soil  acidity,  and  lake 
acidity.  The  lake  acidity  submodel,  which  com- 
putes lake  acidity  levels  as  a  function  of  catchment 
characteristics  and  local  acid  deposition  contains 
four  modules.  The  hydrological  module  routes  pre- 
cipitation into  quickflow,  baseflow  and  flow  be- 
tween soil  layers.  The  soil  chemistry  module  esti- 
mates the  concentration  of  hydrogen  ions  in  soil 
layers.  The  meteorological  module  transforms 
monthly  sulfur  deposition  into  acid  stress  to  vari- 
ous sectors  of  the  catchment.  The  lake  response 
module  calculates  the  concentration  of  hydrogen 
ions  of  the  lake  based  on  the  ion  loads.  Model  input 
of  an  energy  pathway,  a  pollution  control  strategy, 
and  an  environmental  impact  indicator  yields  a 
scenario  which  is  a  consistent  set  of  energy  path- 
way, sulfur  emissions,  forest  soil  acidity  and  lake 
acidity.  The  RAINS  model  allows  a  user  to  quick- 
ly evaluate  the  consequences  of  many  different 


alternatives   to   control   acidification    in    Europe. 

(Oeiger-PTT) 

W86-04589 


STREAM  ACIDITY  IN  SOME  AREAS  OF 
WALES  IN  RELATION  TO  HISTORICAL 
TRENDS  IN  AFFORESTATION  AND  THE 
USAGE  OF  AGRICULTURAL  LIMESTONE, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff  Dept.  of  Applied  Biology. 
S.  J.  Ormerod,  and  R.W.  Edwards. 
Journal  of  Environmental  Management  JEVMA, 
Vol.  20,  No.  2,  p  189-197,  March  1985.  6  fig,  2  tab, 
28  ref 

Descriptors:  'Acidity,  •Lime,  •Acidic  streams, 
•Reforestation,  'Acid  rain,  'Wales,  Hydrogen  ion 
concentration,  Acidic  water,  Agricultural  runoff 
Water  pollution  sources,  Mineralization,  Alkalini- 
ty, Limestone,  Wye  River. 

Reported  are  recent  patterns  of  pH  and  alkalinity 
in  upland  streams  draining  afforested  and  unaffor- 
ested  sub-catchments  of  the  River  Wye.  Historical 
trends  in  afforestation,  and  in  the  use  of  agricultur- 
al limestone  in  Wales  and  elsewhere  in  the  United 
Kingdom  are  also  reviewed  in  relation  to  the  possi- 
ble influences  these  factors  may  have  on  surface 
water  acidity  caused  by  acid  rain.  Winter  values  of 
pH  and  alkalinity  were  significantly  lower  in  1983- 
1985  at  four  sites  on  soft  water  streams  draining 
afforested  catchments  of  the  River  Wye  than  at 
two  sites  on  neighboring  streams  draining  moor- 
land There  was  a  decline  in  mean  measured  pH  at 
all  the  sites  between  1964-1970  and  1983-1985 
which  was  more  pronounced  in  afforested  than  in 
moorland  streams.  These  findings  are  discussed  in 
relation  to  historical  patterns  in  afforestation  and 
the  use  of  agricultural  limestone.  Afforestation 
peaked  in  Wales,  and  on  the  study  catchments, 
between  1950  and  1970.  Lime  usage  in  the  United 
Kingdom  had  decreased  by  46%  by  1982;  in 
Wales,  a  55%  decrease  has  occurred  by  1970. 
Calculations  indicate  that  agricultural  liming  could 
have  a  substantial  effect  on  the  mineral  concentra- 
tions of  soft  water  streams,  although  further  ex- 
perimentation is  needed  to  substantiate  these  pre- 
dictions. (Geiger-PTT) 
W86-04600 


MANAGEMENT    OF    ODL    POLLUTION    OF 
NATURAL  RESOURSES  IN  NIGERIA, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Geography. 

For  primary  bibliographic   entry  see  Field   5G. 

W86-04601 


COMMUNITY  RESPONSES  TO  NON-POINT 
POLLUTION  FROM  AGRICULTURE, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
R.  E.  Rickson,  and  P.  J.  Stabler. 
Journal  of  Environmental  Management  JEVMA, 
Vol.  20,  No.  3,  p  281-293,  April  1985.  4  tab,  42  ref. 

Descriptors:  *Nonpoint  pollution  sources,  'Soil 
erosion,  •Agricultural  runoff,  *Water  pollution 
sources,  *Social  aspects,  Public  opinion,  Attitudes, 
Erosion  control,  Environmental  policy,  Public 
policy,  Education,  Municipal  water,  Lakes. 

Soil  runoff  from  farms  is  a  primary  nonpoint 
source  of  urban  water  pollution  and  cooperation 
between  farm  and  city  residents  is  needed  for  the 
successful  development  and  implementation  of  pol- 
lution control  efforts.  A  critical  point  of  analysis  is 
whether  rural  and  city  people,  when  there  is  non- 
point  pollution  from  farm  erosion,  respond  on  the 
basis  of  their  self-interest  or  knowledge  of  the 
causes  and  consequences  of  pollution.  Interviews 
of  farmers  and  urban  residents  in  an  American 
midwestern  state  showed  that  farmers  tended  to 
blame  city  residents  for  lake  pollution,  although 
studies  in  the  community  revealed  that  lake  pollu- 
tion is  mostly  caused  by  farm  soil  loss.  Levels  of 
technically  accurate  knowledge  had  no  direct  asso- 
ciation with  either  concern  or  allocation  of  blame. 
Education,  as  one  indicator  of  knowledge,  was 
associated  with  level  of  technical  knowledge  and 
concern,  but  not  with  how  residents  attributed 
blame.  These  data  illustrate  the  dilemmas  of  regu- 


lating nonpoint  water  pollution  from  farm  erosion. 
It  was  suggested  that  residential  self-interest  by 
fanners  is  related  more  to  the  constraints  they  face 
in  controlling  soil  erosion,  than  to  any  inherently 
negative  response  to  environmental  quality  and 
management.  (Geiger-PTT) 
W  86-04605 


VARIATIONS  IN  NITRATE  CONCENTRA- 
TIONS AT  AN  IDAHO  SITE  DUE  TO  SEASON- 
AL INFLUENCES, 

South  Central  District  Health  Dept.,  Burley,  ID. 
J.  Tolman. 

Journal  of  Environmental  Health  JEVHAH,  Vol. 
48,  No.  1,  p  22-25,  July/ August  1985.  2  fig,  1  tab, 
1 1  ref. 

Descriptors:  *Nitrates,  *Drinking  water,  •Idaho, 
•Water  pollution  sources,  'Groundwater  pollution, 
•Seasonal  variation,  Aquifers,  Wells,  Irrigation 
water,  Water  supply,  Sampling. 

In  fulfilling  the  requirements  for  sampling  public 
water  supplies  in  the  state  of  Idaho,  samples  from 
one  system  were  found  to  have  high  nitrate  con- 
centrations in  both  initial  and  check  samples.  A 
random  sample  by  the  purveyor  seven  months 
after  the  initial  samples  indicated  lowered  nitrate 
levels.  To  determine  the  yearly  nitrate  content  of 
the  supply  and  investigate  the  source  or  sources  of 
the  elevated  levels,  an  investigation  was  initiated. 
Samples  were  collected  between  October  19,  1981 
and  September  27,  1982  from  the  subject  well  and 
twelve  other  wells  in  the  general  area.  All  samples 
were  analyzed  at  certified  laboratories.  Results  in- 
dicated considerable  seasonal  fluctuation  in  nitrates 
at  the  principal  study  location.  Location  of  a  drain- 
field  in  close  proximity  to  the  well  and  seasonal 
groundwater  variations  due  primarily  to  irrigation 
and,  to  a  lesser  degree,  to  precipitation  were  prob- 
ably responsible  for  the  wide  fluctuation  of  nitrate 
concentrations  in  the  well  water  at  the  study  site. 
(Author's  abstract) 
W86-04607 


GROUNDWATER  CONTAMINATION:  A  NA- 
TIONAL PROBLEM  WITH  IMPLICATIONS 
FOR  STATE  AND  LOCAL  ENVIRONMENTAL 
HEALTH  PERSONNEL, 

Winnebago  County  Dept.  of  Public  Health,  Rock- 
ford,  IL. 

J.  M.  Bacon,  and  W.  A.  Oleckno. 
Journal  of  Environmental  Health  JEVHAH,  Vol. 
48,  No.  3,  p  116-121,  November/December  1985.  1 
fig,  1  tab,  27  ref. 

Descriptors:  •Groundwater  pollution,  •Organic 
compounds,  *Groundwater  management,  'Public 
health,  'Water  pollution  sources,  Water  pollution 
prevention,  Water  quality  control,  Water  quality 
management,  Drinking  water,  Landfills,  Lea- 
chates,  Organic  solvents,  Legislation. 

Groundwater  contamination  by  synthetic  organic 
chemicals  (SOCs)  is  a  significant  environmental 
health  problem  that  has  only  recently  gained  na- 
tional recognition.  Lack  of  adequate  testing  re- 
quirements for  organic  contaminants  in  drinking 
water,  the  unique  hydrogeological  characteristics 
of  groundwater,  the  quantity  and  variety  of  waste 
disposal  and  non-waste  disposal  sources  of  con- 
tamination, and  the  practical  absence  of  drinking 
water  standards  for  toxic  organic  compounds  have 
contributed  to  the  complexity  of  the  problem.  A 
recent  EPA  survey  found  that  80%  of  the  nation- 
wide cases  of  groundwater  contamination  by  SOCs 
involved  trichlorethylene.  Sources  for  contamina- 
tion were  linked  to  leaking  underground  storage 
tanks,  improper  waste  disposal  methods  for  sol- 
vents, the  use  of  septic  tank  cleaning  solutions 
containing  organic  compounds,  and  leachates  from 
landfills,  surface  impoundments,  and  dumps.  In- 
creasingly sensitive  analytical  and  risk  assessment 
capabilities  have  continued  to  link  lower  levels  of 
organic  compounds  to  chronic  health  conditions. 
Solutions  to  the  problem  of  groundwater  pollution 
have  been  hampered  by  lack  of  comprehensive  and 
relevant  legislation  and  coordinated  efforts  at  the 
federal,  state,  and  local  levels.  State  and  local 
agencies  can  respond  to  the  problem  by  prompt 


68 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


investigation  of  identified  problems,  developing 
adequate  facilities  for  the  screening  of  SOCs  and 
other  non-traditional  pollutants  in  groundwater, 
regularly  collecting  groundwater  quality  data,  in- 
creasing public  education,  and  adopting  better  land 
use  planning  methods.  (Geiger-PTT) 
W86-04609 


SUMMARY  OF  WATERBORNE  ILLNESS 
TRANSMITTED  THROUGH  CONTAMINATED 
GROUNDWATER, 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04610 


ORGANIC    CONTAMINANTS    IN    GROUND- 
WATER, 

Environmental   Protection   Agency,   Dallas,   TX. 

Region  VI. 

For  primary  bibliographic  entry  see   Field   5G. 

W86-04617 


RELATIONSHD?  BETWEEN  ACID  PRECIPI- 
TATION AND  THREE-DIMENSIONAL 
TRANSPORT  ASSOCIATED  WITH  SYNOPTIC- 
SCALE  CYCLONES, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

P.  L.  Haagenson,  A.  L.  Lazrus,  Y.  H.  Kuo,  and  G. 
A.  Caldwell. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  24,  No.  9,  p  967-976,  September 
1985.  17  fig,  1  tab,  19  ref.  EPA  Grant  EPA-AD- 
49F-0-028-0. 

Descriptors:  'Acid  rain,  *Model  studies,  •Hydro- 
logic  models,  'Cyclones,  'Sulfur  compounds, 
♦Synoptic-Scale  cyclones,  Precipitation,  Acidity, 
Hydrogen  ion  concentrations,  Storms,  Air  pollu- 
tion, Path  of  pollutants,  Fate  of  pollutants,  Acidic 
water. 

Field  data  collected  during  the  Acid  Precipitation 
Experiment  (APEX)  were  used  in  conjunction 
with  an  isentnropic  trajectory  model  to  analyze  the 
relationship  between  acid  precipitation  and  three- 
dimensional  transport  associated  with  cyclonic 
storms.  Results  indicate  that  high  acidity  in  pre- 
cipitation is  often  associated  with  slow  transport 
speed  and  elevated  S02  concentrations  in  the  dry 
air  feeding  into  the  precipitating  regions.  Con- 
versely, low  acidity  is  usually  related  to  rapid 
transit,  descending  motion,  and  transport  above  the 
atmospheric  boundary  layer.  Also,  precipitation  in 
the  cold  sector  of  a  cyclone  (in  advance  of  the 
surface  warm  front)  is  often  more  acidic  than  that 
in  other  sectors  of  the  storm.  Four  case  studies 
demonstrate  some  of  these  meteorological  effects. 
Cases  studied  were  warm-sector  samples  obtained 
in  the  boundary  layer,  cold  sector  samples  in  cold 
air  following  the  cold  front,  warm-sector  sector 
samples  obtained  above  the  boundary  layer,  and 
cold  sector  samples  in  the  cold  sector  in  advance 
of  the  surface  warm  front.  (Geiger-PTT) 
W86-04629 


MODEL  FOR  SEDIMENT  OXYGEN  DEMAND 
IN  LAKES, 

Beak  Consultants  Ltd.,  Mississauga  (Ontario). 
R.  R.  Walker,  and  W.  J.  Snodgrass. 
Journal  of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.    112,  No.    1,  p  25-43,  February 
1986.  5  fig,  2  tab,  42  ref,  1  append. 

Descriptors:  'Lake  sediments,  'Sediment  oxygen 
demand,  'Models,  'Biological  oxygen  demand, 
'Chemical  oxygen  demand,  Mathematical  models, 
Kinetics,  Biodegradation,  Oxygen  transfer, 
Wastewater  pollution,  Eutrophication. 

A  model  for  sediment  oxygen  demand  (SOD)  in 
lakes  was  developed  for  aerobic  (BSOD)  and 
chemical  (CSOD)  components.  The  CSOD  uses 
first  order  kinetics  while  BSOD  uses  Monod  kinet- 
ics with  respect  to  oxygen  concentration.  The 
model  is  calibrated  using  laboratory  data  for  sedi- 
ments from  four  lakes  -  one  heavily  impacted  by 
eutrophication  and  wastewater  discharges,  while 


the  other  three  lay  on  the  forested  Precambrian 
shield.  Model  values  showed  excellent  agreement 
with  laboratory  data  for  all  water  bodies  for  tem- 
peratures between  4  and  22  degrees.  The  model 
implies  that  CSOD  is  diffusion  controlled  at  one 
temperature,  but  strongly  dependent  on  anaerobic 
biological  processes  over  a  range  of  temperatures. 
To  complete  model  development,  future  research 
should  aim  to  incorporate  overlying  water  velocity 
and  sediment  biodecomposability  into  kinetic  ex- 
pressions. (Geiger-PTT) 
W86-04639 


ASSESSING     PHOSPHORUS     CONTROL    IN 
THE  JAMES  RIVER  BASIN, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see   Field   5G. 
W86-04640 


EFFECT  OF  THREE  DRILLING  FLUIDS  ON 
GROUND  WATER  SAMPLE  CHEMISTRY, 

Geological  Survey,  San  Antonio,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04655 


INTERPRETATION  OF  VLF  RESISTIVITY 
DATA  FOR  GROUND  WATER  CONTAMINA- 
TION SURVEYS, 

University  of  South  Florida,  Tampa.  Dept.  of  Ge- 
ology. 

M.  Stewart,  and  R.  Bretnall. 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  6,  No.  1,  p  71-75,  Winter  1986.  8  fig,  7  ref. 

Descriptors:  'Groundwater  pollution,  'Geophysi- 
cal surveys,  'Radio  waves,  'Very  low  frequency 
communications,  'Resistivity,  Geophysics,  Mag- 
netic studies,  Vertical  flow,  Groundwater  move- 
ment. 

Shallow  geophysical  surveys  to  locate  groundwat- 
er contamination  and  vertical  geologic  contacts, 
can  be  facilitated  with  the  use  of  very  low  frequen- 
cy (VLF)  military  communications  systems.  Useful 
properties  that  can  be  easily  obtained  from  the 
interaction  of  the  earth  and  the  primary  field  are 
the  magnitude  of  the  vertical  secondary  magnetic 
field,  the  surface  impedence,  and  the  phase  angle 
between  the  electrical  and  magnetic  horizontal 
components.  The  variations  in  the  secondary  mag- 
netic field  can  be  related  to  vertical  geologic  con- 
tacts, such  as  the  edges  of  landfill  trenches.  The 
surface  impedence  yields  an  apparent  terrain  con- 
ductivity, which  can  be  used  to  locate  low-resistiv- 
ity anomalies  often  associated  with  contaminated 
groundwater.  The  phase  angle  gives  information 
on  vertical  variations  in  resistivity,  phase  angles 
less  than  45  degrees,  indicating  increasing  resistivi- 
ty with  depth.  The  depth  of  penetration  of  the 
VLF  field  is  about  one  skin  depth.  For  a  frequency 
of  20  kHz,  with  skin  depth  in  meters  is  approxi- 
mately equal  to  3.6  x  square  root  of  p,  where  p  is 
terrain  resistivity  in  ohmmeters.  (Lantz-PTT) 
W86-04656 


COMPUTER  DATA  BASE  FOR  OVERVIEW  OF 
GROUND  WATER  POLLUTION  INVESTIGA- 
TIONS, 

New  Jersey  Dept.  of  Environmental  Protection, 

Trenton.  Div.  of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  7C. 
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METHOD  FOR  SIMULTANEOUS  IN  SITU 
MEASUREMENT  IN  THE  VADOSE  ZONE  OF 
FIELD-SATURATED  HYDRAULIC  CONDUC- 
TIVITY, SORPTTVnY  AND  THE  CONDUCTIV- 
ITY-PRESSURE HEAD  RELATIONSHD?, 
Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 
Science. 

W.  D.  Reynolds,  and  D.  E.  Elrick. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  6,  No.  1,  p  84-95,  Winter  1986.  4  fig,  3  tab,  31 
ref. 

Descriptors:     'Vadose     water,     'In     situ     tests, 
'Geulph  permeameter,   'Hydraulic  conductivity, 


'Hydraulic  sorptivity,  Pressure  head,  Steady  flow, 
Experimental  design. 

The  Guelph  Permeameter  (GP)  method  for  simul- 
taneous, in  situ  measurement  in  the  vadose  zone  of 
field-saturated  hydraulic  conductivity  (K  sub  fs), 
sorptivity  (S)  and  the  conductivity-pressure  head 
relationship  (K(theta))  is  described  and  discussed. 
The  method  involves  measuring  the  steady-state 
liquid  recharge,  Q,  necessary  to  maintain  a  con- 
stant depth  of  water,  H,  in  an  uncased,  cylindrical 
well  of  radius,  a,  finished  above  the  water  table. 
An  'in-hole'  Mariotte  bottle  device  is  used  to  main- 
tain H  and  to  measure  Q.  Step-by-step  procedures 
with  example  calculations  are  given  for  obtaining 
K  sub  fs,  S  and  K(theta).  Techniques  for  assessing 
the  results  are  also  given.  The  GP  method  will 
(theoretically)  yield  simultaneous,  in  situ  measure- 
ments of  K  sub  fs  and  K(theta)  for  infiltration  of 
any  wet  liquid,  and  yields  a  'point'  measurement 
requiring  replication.  The  GP  apparatus  is  inexpen- 
sive, simple  and  easily  operated  by  one  person.  The 
method  can  be  used  to  obtain  vertical  profiles  of  K 
sub  fs,  S  and  alpha,  requiring  less  time  per  meas- 
urement than  most  other  methods.  (Lantz-PTT) 
W86-04659 


GAS  METABOLISM  EVIDENCE  IN  SUPPORT 
OF  THE  JUXTAPOSITION  OF  HYDROGEN- 
PRODUCING  AND  METHANOGENIC  BACTE- 
RIA IN  SEWAGE  SLUDGE  AND  LAKE  SEDI- 
MENTS, 

Max-Planck-Inst.  fuer  Chemie,  Mainz  (Germany, 
F.R.). 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04665 


MODELING  THE  RESPONSE  OF  GREEN- 
HOUSE-GROWN RADISH  PLANTS  TO 
ACIDIC  RAIN, 

Argonne  National  Lab.,  IL.  Environmental  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04668 


RESPONSES  OF  THREE  WHEAT  CULTIVARS 
TO  SIMULATED  ACID  RAIN, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04669 


ENTEROVIRUSES  IN  SLUDGE:  MULTIYEAR 
EXPERIENCE  WITH  FOUR  WASTEWATER 
TREATMENT  PLANTS, 

Ohio  State  Univ.,  Columbus.   Dept.   of  Medical 

Microbiology. 

For  primary  bibliographic   entry  see   Field   5D. 

W86-04671 


INCIDENCE  OF  VIBRIO  CHOLERAE  AND  RE- 
LATED VIBRIOS  IN  A  COASTAL  LAGOON 
AND  SEAWATER  INFLUENCED  BY  LAKE 
DISCHARGES  ALONG  AN  ANNUAL  CYCLE, 

Valencia  Univ.  (Spain).   Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04674 


SURVIVAL  AND  ENUMERATION  OF  THE 
FECAL  INDICATORS  BIFIDOBACTERIUM 
ADOLESCENTIS  AND  ESCHERICHIA  COLI 
IN  A  TROPICAL  RATS  FOREST  WATERSHED, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
M.  Carrillo,  E.  Estrada,  and  T.  C.  Hazen. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  50,  No.  2,  p  468-476,  August  1985. 
4  fig,  3  tab,  34  ref.  PHS  Grant  8102,  Sea  Grant 
UPR  SG  04F15844030,  Project  EN/P-45. 

Descriptors:  'Forest  watersheds,  'Biological  indi- 
cators, 'Tropical  regions,  Bifidobacterium  adoles- 
centis,  Escherichia  coli,  Coliforms,  Survival,  Bac- 
teria, Ecological  effects,  Puerto  Rico,  Bacterial 
analysis. 
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The  density  of  Bifidobacterium  spp.,  fecal  con- 
forms, Escherichia  coli,  and  total  anaerobic  bacte- 
ria, acridine  orange  direct  counts,  percentages  of 
total  bacterial  community  activity  and  respiration, 
and  12  physical  and  chemical  parameters  were 
measured  simultaneously  at  six  sites  for  12  months 
in  the  Mameyes  River  rain  forest  watershed, 
Puerto  Rico.  The  densities  of  all  bacteria  were 
higher  than  those  reported  for  uncontaminated 
temperate  rivers,  even  though  other  water  quality 
parameters  would  indicate  that  all  uncontaminated 
sites  were  oligotrophic.  The  highest  elevation  site 
in  the  watershed  had  the  highest  densities.  Correla- 
tions between  bacterial  densities,  nitrates,  tempera- 
ture, phosphates,  and  total  phosphorus  indicated 
that  all  viable  counts  were  related  to  nutrient 
levels,  regardless  of  the  site  sampled.  In  situ  diffu- 
sion chamber  studies  at  two  different  sites  indicat- 
ed that  E.  coli  could  survive,  remain  physiological- 
ly active,  and  regrow  at  rates  that  were  dependent 
on  nutrient  levels  of  the  ambient  waters.  Bifidobac- 
terium adolescentis  did  not  survive  at  either  site 
but  did  show  different  rates  of  decline  and  physio- 
logical activity  at  two  sites.  Bifidobacteria  show 
promise  as  a  better  indicator  of  recent  fecal  con- 
tamination in  tropical  freshwaters  than  E.  coli  or 
fecal  coliforms;  however,  the  YN-6  medium  did 
not  prove  to  be  effective  for  enumeration  of  bifido- 
bacteria. The  coliform  maximum  contaminant 
levels  for  assessing  water  usability  for  drinking  and 
recreation  appear  to  be  unworkable  in  tropical 
freshwaters.  (Author's  abstract) 
W86-04675 


SULFATE-REDUCING  BACTERIA:  PRINCI- 
PAL METHYLATORS  OF  MERCURY  IN 
ANOXIC  ESTUARINE  SEDIMENT, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Biochemistry  and  Microbiology. 

G.  C.  Compeau,  and  R.  Bartha. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  50,  No.  2,  p  498-502,  August  1985. 

3  fig,  2  tab,  21  ref. 

Descriptors:  'Sulfur  bacteria,  'Methylation,  'Mer- 
cury, 'Estuarine  sediments,  Salt  marshes,  Desulfo- 
vibrio  desulfuricans,  Cultures,  Pollutant  identifica- 
tion, Bioindicators,  Anoxic  water. 

Substrate-electron  acceptor  combinations  and  spe- 
cific metabolic  inhibitors  were  applied  to  anoxic 
saltmarsh  sediment  spiked  with  mercuric  ions 
(Hg(2  +  ))  in  an  effort  to  identify,  by  a  direct 
approach,  the  microorganisms  responsible  for  the 
synthesis  of  hazardous  monomethylmercury.  2- 
Bromoethane  sulfonate  (30  mM),  a  specific  inhibi- 
tor of  methanogens,  increased  monomethylmer- 
cury synthesis,  whereas  sodium  molybdate 
(20mM),  a  specific  inhibitor  of  sulfate  reducers, 
decreased  Hg(2  +  )  methylation  by  more  than  95%. 
Anaerobic  enrichment  and  isolation  procedures 
yielded  a  Desulfovibrio  desulfuricans  culture  that 
vigorously  methylated  Hg(2  +  )  in  culture  solution 
and  also  in  samples  of  presterilized  sediment.  The 
Hg(2  +  )  methylation  activity  of  sulfate  reducers  is 
fully  expressed  only  when  sulfate  is  limiting  and 
fermentable  organic  substrates  are  available.  To 
date,  sulfate  reducers  have  not  been  suspected  to 
Hg(2  +  )  methylation.  Identification  of  these  bacte- 
ria as  the  principal  methylators  of  Hg(2+)  in 
anoxic  sediments  raises  questions  about  the  envi- 
ronmental relevance  of  previous  pure  culture- 
based  methylation  work.  (Author's  abstract) 
W86-04676 


5C.  Effects  Of  Pollution 


PREY  SELECTION  AND  FEEDING  PATTERNS 
OF  FISH  IN  A  SOUTHERN  UNITED  STATES 
HYDROPOWER  TATLWATER, 

Fish  and  Wildlife  Service,  Fayetteville,  AR.  Na- 
tional Reservoir  Research  Program. 
D.  H.  Barwick,  P.  L.  Hudson,  and  J.  M.  Nestler. 
Miscellaneous  Paper  E-85-1,  October  1985.  Final 
Report.  21  p,  4  tab,  22  ref. 

Descriptors:  'Power  plants,  'Hydroelectric  plants, 
•Fish,  'Fish  food,  Aquatic  life,  Water  quality, 
Tailwater,  Reservoirs,  Moxostoma  anisurum,  Le- 
pomis  auritus,  Lepomis  cyaellus,  Lepomis  machro- 
chirus. 


The  downstream  effects  of  peaking  hydropower 
generation  at  Lake  Hartwell  Georgia-South  Caro- 
lina, on  the  diet  prey  selection  and  feeding  of  four 
species  of  fish  ~  silver  redhorse  (Moxostoma  ani- 
surum), redbreast  sunfish  (Lepomis  auritus),  green 
sunfish  (L.  cyanellus),  and  bluegill  (L.  machro- 
chirus)  --  were  determined.  Aquatic  insects  (pri- 
marily dipterans,  ephemeropterans,  and  trichopter- 
ans),  crayfish,  and  terrestrial  organisms  (primarily 
insects)  composed  most  of  the  food  eaten.  These 
fish  fed  primarily  during  daylight,  before  daily 
hydropower  generation  began,  and  little  or  no 
feeding  occurred  during  generation.  Consequently, 
few  organisms  entrained  from  the  reservoir  or 
displaced  from  the  tailwater  during  hydropower 
generation  were  eaten  by  these  fish.  (Author's  ab- 
stract) 
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DISPERSION  AND  SELF-PURIFICATION  OF 
POLLUTANTS  IN  SURFACE  WATER  SYS- 
TEMS. 

United  Nations  Educational,  Scientific  and  Cultur- 
al Organization,  Paris  (France).  International  Hy- 
drological  Programme. 
For  primary  bibliographic  entry  see  Field  5B. 
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ACID  DEPOSITION:   EFFECTS  ON  TERRES- 
TRIAL ECOSYSTEMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-03908 


RESULTS     OF    4-M3     LNG    SPDLLS     ONTO 
WATER, 

Lawrence  Livermore  National  Lab.,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
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EFFECTIVENESS,  BEHAVIOR,  AND  TOXICI- 
TY OF  DISPERSANTS, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

D.  Mackay,  and  P.  G.  Wells. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p.  65-71,  3  fig,  2  tab,  11 
ref. 

Descriptors:  'Dispersants,  'Toxicity,  'Environ- 
mental effects,  'Oil  slicks,  'Diffusion,  'Effective- 
ness, 'Benthos,  Surfactants,  Oil,  Bottom  sediments, 
Suspended  sediments,  Water  column,  Mackay- 
Nadeau-Steelman  System. 

Three  key  issues  must  be  addressed  when  deciding 
on  the  desirability  of  using  chemical  dispersants  for 
mitigating  the  adverse  effects  of  oil  spills:  (1)  how 
effective  a  given  dosage  of  dispersant  will  be  on  a 
given  oil  slick;  (2)  how  the  dispersed  oil  and  dis- 
persant diffuse  into  the  water  column,  dissolve, 
volatilize,  degrade,  and  interact  with  suspended 
and  bottom  sediments;  and  (3)  what  effects  the 
dissolved  and  particulate  oil  and  dispersant  will 
have  on  water  column  and  benthic  biota.  It  is 
essential  that  the  first  two  areas  (physical  and 
chemical  studies)  relate  closely  to  the  third  (bio- 
logical aspects)  in  order  that  bioassay  exposure  (in 
terms  of  concentration  of  dispersant,  classes  of  and 
individual  hydrocarbons,  and  duration)  addressing 
the  toxicity  issue  be  realistic.  Here,  we  review  the 
current  status  of  a  research  program  which  ad- 
dresses these  issues.  Under  the  program,  attempts 
are  being  made  to  quantify  dispersant  effectiveness 
(including  consideration  of  effectiveness  testing 
using  the  Mackay-Nadeau-Steelman  system  for  oils 
which  have  evaporated  and/or  formed  water-in-oil 
emulsions  to  various  extents),  water  column  diffu- 
sion, and  partitioning  of  specific  hydrocarbons 
among  water,  oil,  and  suspended  sediment  as  well 
as  into  the  atmosphere.  A  procedure  is  described 
which  has  been  used  to  quantify  the  acute  toxicity 
of  dispersants  to  copepods  and  which  is  being 
extended  to  apply  also  to  the  toxic  contributions  of 
dissolved  and  particulate  oil.  Hopefully,  by  assem- 
bling quantitative  expressions  for  effectiveness,  be- 


havior, and  toxicity,  those  situations  in  which  dis- 
persion is  desirable  can  be  better  identified.  (Au- 
thor's abstract) 
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ECOLOGICAL  MAPPING  AND  CLEANUP  OF 
OIL  SPILLS  ONSHORE, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 

for  Industrie-!)  og  Teknisk  Forskning. 

For  primary  bibliographic  entry  see  Field  5B. 
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OIL  SPILL  ON  NORTHERN  SHORELINES: 
AN  EVALUATION  OF  SOME  OPTIONS  DEAL- 
ING WITH  THIS  PROBLEM, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 

for  Industrie!!  og  Teknisk  Forskning. 

For   primary   bibliographic  entry  see   Field   5G. 
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OIL  DEGRADATION  AND  ENVIRONMENTAL 
IMPACT  OF  VARIOUS  CO-DISPOSAL  METH- 
ODS, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 

for  Industrie!!  og  Teknisk  Forskning. 

For  primary  bibliographic  entry  see  Field  5E. 
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TESTING  OF  CRUDE  OILS  AND  PETROLEUM 
PRODUCTS  FOR  ENVIRONMENTAL  PUR- 
POSES, 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  Engi- 
neering and  Applied  Chemistry. 
D.  Mackay,  W.  Stiver,  and  P.  A.  Tebeau. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  331-337,  4  fig,  1  tab, 
27  ref. 

Descriptors:  'Oil,  'Environmental  effects,  'Eco- 
logical effects,  'Petroleum  products,  Chemical 
analysis,  Chemical  properties,  Oil  pollution. 

When  crude  oil  or  a  petroleum  product  is  to  be 
produced  or  transported  in  the  marine  environ- 
ment, there  is  always  a  risk  of  spills.  To  assess  the 
nature  of  the  risk  and  the  likely  behavior  of  the 
spilled  oil,  it  is  desirable  to  test  the  oil  for  those 
properties  which  will  determine  its  environmental 
behavior  and  effects.  Further,  the  properties 
should  be  expressed  in  the  form  of  parameters  in 
equations  which  are  suitable  for  direct  incorpora- 
tion into  oil  spill  models.  Suitable  tests  for  proper- 
ties such  as  chemical  composition,  density,  viscosi- 
ty or  rheology,  volatility,  aqueous  solubility,  and 
interfacial  properties  are  suggested  and  equations 
suggested  for  these  properties  as  a  function  of 
temperature  and  extent  of  weathering.  Tests  which 
can  be  used  to  predict  the  rates  of  environmental 
processes  such  as  evaporation,  water-in-oil  emul- 
sion formation,  natural  and  chemically  induced 
dispersion  and  spreading  are  also  reviewed  and  test 
inadequacies  identified.  A  reasonably  complete  test 
protocol  can  be  established  now  but  some  prob- 
lems remain,  especially  with  regard  to  character- 
ization of  an  oil's  natural  dispersability.  (Author's 
abstract) 
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FATE  OF  TWO  LARGE  ODL  SPILLS  IN  THE 
ARABIAN  GULF, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 
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HASBAH  6  (SAUDI  ARABIA)  BLOWOUT:  THE 
EFFECTS  OF  AN  INTERNATIONAL  OIL 
SPUX  AS  EXPERDZNCED  IN  QATAR, 

Shell   International   Petroleum   Mij.,   The   Hague 
(Netherlands). 
J.  A.  Van  Oudenhoven. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can  Petroleum   Institute,   February   28-March   3, 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


1983,  San  Antonio,  Texas,  p  381-388,  5  fig,  2  tab,  3 
ref. 

Descriptors:  *Oil  spills,  'Environmental  effects, 
•Path  of  pollutants,  'Distribution  patterns,  Envi- 
ronmental effects,  Planning,  Oil,  Hasbah  6,  Saudi 
Arabia,  Care  studies. 

An  oil  well  blowout  in  the  Arabian  Gulf  lasted 
only  eight  days;  however,  the  resultant  oil  spill 
threatened  neighboring  coasts  for  as  long  as  two 
months.  On  windy  days,  nearly  neutrally  buoyant 
oil  slicks  approaching  the  Qatar  coasts  seemed  to 
disappear,  but  they  soon  surfaced  again  whenever 
the  weather  improved.  Qatar,  suddenly  faced  with 
a  very  unusual  spill,  did  not  have  an  oil  spill 
response  plan.  Throughout  the  emergency,  there- 
fore, valuable  time  was  lost  discussing  the  appro- 
priate measures  and  setting  protection  priorities. 
Often,  any  understanding  of  the  nature  of  the 
problems  involved  was  lacking.  Although  most 
beaches  became  covered  with  the  tar-like  sub- 
stance, a  small  task  force  from  the  state  oil  compa- 
ny, supported  by  a  few  foreign  advisers,  was  able 
to  protect  all  the  important  water  intakes.  Exam- 
ples are  given  of  how  general  principles  were 
adapted  to  the  specific  local  circumstances;  for 
instance,  lagoons  were  used  to  trap  and  handle  the 
oil,  and  discarded  SBM  hoses  served  as  break- 
waters. To  ensure  an  environmentally  responsible 
cleaning  operation,  the  few  personnel  available 
were  provided  with  lists  of  do's  and  don'ts.The 
effectiveness  of  various  approaches  to  dispose  of 
collected  oil  is  discussed.  A  framework  for  an  oil 
spill  contingency  plan  for  Qatar  has  been  devel- 
oped and  a  government  environmental  committee 
set  up.  The  oil  companies'  mutual  aid  organization, 
put  to  the  test,  revealed  weak  areas,  such  as  trans- 
boundary  and  communication  problems,  forcing 
the  partners  to  review  the  organization.  To  en- 
hance in-house  response,  the  state  oil  company 
purchased  spill-response  equipment  and  is  consid- 
ering hands-on  training  of  emergency  crews.  The 
valuable  experience  gained  during  this  emergency 
should  be  used  to  improve  future  spill  prepared- 
ness. (Author's  abstract) 
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BIOLOGICAL  MONITORING  OF  THE  FOR- 
TIES OILFIELD  (NORTH  SEA), 
Field  Studies  Council,  Pembroke  (Wales).  Oil  Pol- 
lution Research  Unit. 

For  primary  bibliographic  entry  see  Field  5A. 
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BIOS  PROJECT:  AN  UPDATE, 

Environmental  Protection  Service,  Edmonton  (Al- 
berta). 

For  primary  bibliographic  entry  see  Field  5B. 
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EFFECT  OF  SPTLLS  OF  DISPERSED  AND 
NON-DISPERSED  OIL  ON  INTERTTDAL  IN- 
FAUNAL  COMMUNITY  STRUCTURE, 

Bowdoin  Coll.,  Brunswick,  ME. 
E.  S.  Gilfillan,  S.  A.  Hanson,  D.  Vallas,  R.  Gerber, 
and  D.  S.  Page. 

In:  Proceedings  of  the  1983  Oil  Spill  conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  457-463,  6  fig,  4  tab, 
18  ref. 

Descriptors:  *Oil  spills,  •Intertidal  areas,  •Disper- 
sion, Infaunal  communities,  Environmental  effects, 
Oil  pollution,  Oil,  Sensitivity  analysis. 

The  effect  of  two  nearshore  discharges  of  Murban 
crude  oil  on  community  structure  in  intertidal 
benthic  communities  was  studied.  One  discharge 
consisted  of  250  gallons  of  Murban  crude  only. 
Following  the  discharge,  no  measurable  amount  of 
Murban  crude  could  be  found  in  sediments  ex- 
posed to  the  cloud  of  dispersed  oil.  Significant 
amounts  were  found  in  the  test  plot  exposed  to 
untreated  oil.  In  the  area  exposed  to  untreated  oil, 
more  oil  was  found  in  the  upper  intertidal  zone 
than  lower  down.  Effects  on  infaunal  communities 
mirrored  the  analytical  results.  There  was  no  evi- 
dence of  adverse  effects  on  infaunal  community 


structure  from  exposure  to  dispersed  oil.  There  is 
clear  evidence  that  exposure  to  untreated  oil  did 
adversely  affect  community  structure.  Some  indig- 
enous species  were  reduced  in  number  or  eliminat- 
ed; there  were  blooms  of  opportunistic  poly- 
chaetes.  The  changes  in  community  structure 
brought  about  by  the  untreated  oil  are  consistent 
with  results  observed  at  real-world  oil  spill  sites. 
(Author's  abstract) 
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LONG-TERM  FATE  OF  DISPERSED  AND  UN- 
DISPERSED  CRUDE  ODL  IN  TWO  NEAR- 
SHORE  TEST  SPDLLS, 

Bowdoin  Coll.,  Brunswick,  ME. 
D.  S.  Page,  J.  C.  Foster,  J.  R.  Hotham,  E. 
Pendergast,  and  S.  Hebert. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  465-471,  11  fig,  3  tab, 
13  ref. 

Descriptors:  •Oil  spills,  *Water  pollution  effects, 
•Cleanup  operations,  *Dispersants,  'Fate  of  pollut- 
ants, Testing  procedures,  Environmental  effects, 
Distribution  patterns,  Oil,  Oil  pollution. 

The  fate  and  effects  of  two  nearshore  discharges  of 
Murban  crude  oil  at  Long  Cove,  Searsport,  Maine 
in  August  1981  were  studied  following  a  one-year, 
pre-spill  baseline  study  of  the  test  areas,  an  upper 
and  a  lower  intertidal  sampling  area  within  a  60  x 
100  meter  test  plot  were  exposed  to  dispersed  oil  in 
water  resulting  from  the  discharge  of  250  gallons 
of  oil  pre-mixed  with  25  gallons  of  Corexit  9527 
dispersant.  Release  of  treated  oil  was  around  high- 
water  slack  tide  on  the  surface  of  the  water,  with 
added  mixing  energy  provided  by  mixing  gates 
deployed  by  small  boats.  The  maximum  water 
depth  over  the  test  areas  was  3.5  meters.  Untreated 
crude  oil  (250  gallons)  was  released  on  an  ebbing 
tide  within  a  separate,  boomed-off  60  x  100  meter 
test  plot.  A  third  test  plot  served  as  an  oil-free 
reference  plot.  Water  samples  taken  near  the 
bottom  during  and  after  discharge  showed  that 
chemically  dispersed  oil  loses  lower  boiling  hydro- 
carbons in  both  the  aliphatic  and  aromatic  frac- 
tions below  n-C17  as  the  droplets  diffuse  down- 
ward. Data  are  given  for  sediment  samples  taken 
from  the  test  plots  11  months  pre-spill  and  10 
months  post-spill.  Hydrocarbon  analyses  of  the 
sediment  samples  show  little  incorporation  of  dis- 
persed oil  into  the  sediments  of  the  treated  oil  plot 
relative  to  the  sediments  exposed  to  undispersed 
oil.  (Author's  abstract) 
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POTENTIAL  DAMAGE  OF  OIL  WASTES  IN 
COASTAL  ESTUARY  SEDIMENTS, 

J.  S.  Lytle,  and  T.  F.  Lytle. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  491-500,  6  figs,  3  tabs, 
33  ref. 

Descriptors:  •Sediments,  *Estuaries,  *Water  pollu- 
tion effects,  'Ecological  effects,  *Oil  wastes,  Oil 
pollution,  Chemical  analysis,  Minnows,  Shrimp, 
Amphipods,  Oil. 

Bayou  Casotte,  Mississippi,  an  estuarine  waterway 
near  the  eastern  end  of  Mississippi  Sound,  has  been 
altered  to  accommodate  an  extensive  industrial 
complex  including  a  large  oil  refinery.  Several 
small  oil  spill  accidents  recently  occurred  in  the 
bayou;  the  most  serious,  on  June  13,  1981,  involved 
600  barrels  of  asphaltic  crude,  the  ecological  ef- 
fects of  continued  exposure  to  low  level  oily 
wastes  were  estimated  by  examining  pollution 
levels  in  sediments  both  in  10-foot  cores  and  sur- 
face samples.  Petroleum  hydrocarbons  (PHC)  and 
other  hydrocarbons  occur  at  levels  as  high  as 
12,300  micrograms  per  gram  (mu  g/g  or  ppm  to 
total  hydrocarbons,  dry  weight)  in  surficial  sedi- 
ments and  1,000  mu  g/g  at  120  centimeter  sediment 
depths.  Dredging  operations  have  removed  most 
polluted  sediments  very  near  the  refinery  site  in 
the  bayou,  but  dispersal  of  petroleum  wastes  has 
caused  PHCs  to  be  dominant  pollutants  in  other 


Effects  Of  Pollution — Group  5C 

regions  where  no  dredging  has  occurred  and 
where  care  is  required  if  any  dredging  is  permitted. 
Toxicological  examination  of  sheepshead  minnows, 
mysid  shrimp  and  amphipods  reveals  significant 
mortalities  to  mysids  from  bioassay  exposures  to 
surficial  sediments.  Settling  rate  determinations, 
teachability,  community  structure  vulnerability, 
and  sediment  disturbance  probability  are  factors 
assimilated  into  an  'environmental  stress  index'  that 
indicates  this  to  be  a  potentially  harmful  site  to 
bottom  feeders  and,  if  sediments  are  disturbed,  to 
free  swimming  organisms  in  sensitive  life  stages. 
(Author's  abstract) 
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GEOMORPHOLOGICAL  IMPACT  OF  CLEAN- 
UP OF  AN  OJXED  SALT  MARSH  OLE 
GRANDE,  FRANCE), 

Institut  National  de  la  Recherche  Scientifique,  Ri- 
mouski  (Quebec). 

B.  F.  Long,  and  J.  H.  Vandermeuler. 
In:  Proceedings  of  the  1983  Oil  Spill  conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can  Petroleum   Institute,   February   28-March   3, 
1983,  San  Antonio,  Texas,  p  501-505,  12  fig,  3  ref. 

Descriptors:  *Geomorphology,  *Water  pollution 
effects,  *Salt  marshes,  *Oil  pollution,  *Drainage 
systems,  Channel  morphology,  Artificial  water 
courses,  Sediment  erosion,  Erosion,  He  Grande, 
France. 

As  a  result  of  removal  of  surface  sediment  follow- 
ing heavy  oiling  from  the  Amoco  Cadiz  spill 
(March  1978),  the  He  Grande  marsh  has  undergone 
rapid  erosion,  instead  of  continuing  in  the  normal 
depositional  phase  of  formation.  "This  resulted  di- 
rectly from  the  sediment  removal,  which  led  to 
increased  water  flow  velocities  through  the  marsh. 
Four  years  after  the  cleanup,  the  old  marsh  drain- 
age system,  based  on  the  equilibrium  between 
channel  cross  section,  channel  slope,  tidal  current 
velocity  and  marsh  sediments  (grain  size,  stabiliza- 
tion through  vegetation),  has  been  replaced  by  a 
new  artificial  drainage  system.  The  principal  factor 
in  the  new  system  is  the  formation  of  a  new 
meander  channel  system  with  increased  cross  sec- 
tions of  primary  and  secondary  draining  channels 
(tidal  prism),  slumping  of  channel  banks  and  wid- 
ening of  the  meanders.  Primary  and  secondary 
channels,  in  both  the  mudflat  and  the  upper  vege- 
tative zones,  now  exhibit  meander  channel  valleys 
of  5.4  to  15  meters  wide,  and  1  m  deep  (the  original 
width  was  0.5  to  1  m).  The  beds  of  some  of  these 
channels,  formerly  of  silt,  now  are  the  sites  of 
sandbar  formation.  Thus  the  marsh  is  a  continuing 
erosional  phase.  The  process  is  accelerated  by  the 
erosion  of  the  interior  vegetative  zone  through  the 
washout  and  enlargement  of  the  marsh  pools  on 
the  upper  part  of  the  marsh.  Normally  not  part  of 
the  marsh  drainage  system,  these  were  connected 
to  the  marsh  channels  by  hand-dug  ditches  at  the 
time  of  cleanup,  thereby  allowing  tidal  flow  into 
the  upper,  low-energy  marsh.  (Author's  abstract) 
W86-04039 


NATURAL  RESOURCES  DAMAGE  ASSESS- 
MENT STUDY:  THE  LXTOC I  BLOWOUT, 

Energy  Resources  Co.,  Inc.,  Cambridge,  MA. 
P.  D.  Boehm,  D.  L.  Fiest,  I.  Kaplan,  and  P. 
Mankiewicz. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  507-515,  9  fig,  16  ref. 

Descriptors:  *Oil  spills,  'Natural  resources, 
•Water  pollution  effects,  'Resources  assessment, 
'Benthic  environment,  Damage,  Environmental  ef- 
fects, Ecological  effects,  Chemical  analysis,  Oil. 

Following  the  Ixtoc  I  blowout  and  Burmah  Agate 
spill  in  1979,  a  program  was  initiated  to  investigate 
the  extent  of  damage  to  the  offshore  benthic  envi- 
ronment. A  program  of  chemical  and  biological 
measurements  was  conducted  based  on  samples 
taken  during  and  after  the  spills  and  compared 
with  results  obtained  in  a  baseline  program  con- 
ducted before  the  spills.  A  new  chemical  method 
combining  molecular  (gas  chromatography/mass 
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spectrometry)  and  atomic  (stable  isotope)  measure- 
ments was  used  to  identify  the  source  of  weathered 
oil  residues.  The  program  concluded  that  the  im- 
portant biological  changes  observed  cannot  be  at- 
tributed to  a  chemical  impact  from  either  spill  and 
hence  must  be  attributed  to  other  causes.  (Author's 
abstract) 
W86-04O4O 


SPILL  OF  LIGHT  FUEL  OIL  IN  THE  BALTIC 
SEA, 

Swedish  Environmental  Research  Inst.,  Karlsk- 
rona. 

O.  Linden,  J.  Mattson,  and  M.  Notini. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  517-520,  2  fig,  4  tab, 
16  ref. 

Descriptors:  •Oil  spills,  •Ecological  effects, 
•Water  pollution  effects,  *Biochemical  analysis, 
•Littoral  environment,  Dispersion,  Dispersants, 
Fauna,  Biomass,  Oil  pollution,  Oil,  Baltic  Sea. 

The  impact  of  a  spill  of  about  375  tons  of  light  fuel 
oil  in  the  southern  Baltic  Sea  has  been  studied  for 
one  year.  The  spill  originated  from  the  tanker  Sefir 
which  sank  to  a  50  meter  depth  about  six  nautical 
miles  east  of  the  island  of  Oland.  The  study 
showed  that  the  oil  formed  droplets  which  were 
taken  up  by  zooplankton.  Up  to  50  percent  of  the 
zooplankton  died  during  the  acute  phase  of  the 
spill.  The  oil  droplets  were  well  dispersed  and 
sedimented  over  large  areas.  In  six  weeks  during 
the  acute  phase  of  the  spill,  about  20,500  kilograms 
of  oil  corresponds  to  about  5.5  percent  of  the  total 
amount  of  lost  oil.  Bivalves  showed  some  uptake  of 
oil.  The  littoral  fauna  was  reduced  drastically  over 
a  10  km  stretch  of  the  coast.  Only  2  percent  of  the 
fauna  survived.  The  biomass  and  number  of  species 
also  dropped  considerably.  One  year  after  the  spill, 
a  slight  recovery  could  be  observed.  The  severe 
impact  in  the  littoral  zone  was  caused  by  a  combi- 
nation of  the  high  toxicity  of  the  oil  and  the  low 
water  exchange  in  the  shallow  water.  In  addition, 
the  low  water  temperature  preserved  the  toxic 
properties  of  the  oil.  (Author's  abstract) 
W86-04041 


COMBINED  USE  OF  GENOTOXICITY  AND 
WHOLE  EMBRYO  TERATOGENICITY 
SCREENING  ASSAYS  IN  PREDICTING  TERA- 
TOGENIC RISKS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy- 

J.  A.  Bantle,  and  C.  L.  Courchesne. 
IN:  Second  International  Conference  on  Ground 
Water  Quality  Research:  Proceedings,  National 
Center  for  Ground  Water  Research,  Houston, 
Texas.  (1985).  p  175-176,  4  fig,  7  ref.  Contract  No. 
15-30. 

Descriptors:  •Amphibians,  'Toxicity,  'Water  pol- 
lution effects,  •Bioindicators,  *Bioassay,  Terato- 
genicity, Genotoxicity,  Embryos,  Xenopus  laevis, 
Biosynthesis,  Ribonucleic  acid,  Deoxyribonucleic 
acid,  RNA,  DNA. 

Whole  amphibian  embryo  teratogenicity  assays  are 
useful  for  predicting  risk  to  aquatic  species.  How- 
ever, extrapolation  of  data  to  other  systems  is 
difficult  because  of  differing  metabolisms  and  other 
factors.  One  way  to  make  whole  embryo  terato- 
genicity assays  more  predictive  is  to  understand 
which  molecular  mechanisms  are  inhibited.  If  such 
mechanisms  are  common  to  many  species,  then 
results  of  both  assays  complement  one  another. 
Whole  embryo  teratogenicity  assays  use  embryos 
of  the  frog  Xenopus  laevis.  Endpoints  measured 
were  96  h  lethality,  malformation,  growth,  and  the 
teratogenicity  index  (LC50/  EC50  malformation). 
Our  genotoxicity  bioassay  measures  the  ability  of  a 
substance  to  alter  RNA  of  protein  biosynthesis. 
This  assay  involves  treatment  of  the  plasmid 
pHSV-106  containing  the  herpes  thymidine  kinase 
(TK)  gene  with  the  test  substance.  The  plasmid  is 
then  microinjected  into  Xenopus  oocytes  and  the 
amount  of  TK  made  is  assayed.  The  second  geno- 
toxicity assay  involves  injecting  TK  gene,  exposing 
the  oocyte,  and  then  measuring  TK  production. 


This  assay  measures  the  agent's  ability  to  interfere 
with  the  metabolic  machinery  that  makes  protein. 
We  have  validated  both  assays  using  known  inhibi- 
tors of  DNA,  RNA  and  protein  synthesis.  (Au- 
thor's abstract) 
W86-04088 


USE  OF  THE  ELECTRICAL  POTENTIAL  OF 
CELL  MEMBRANES  TO  RAPIDLY  ASSESS 
POTENTIAL  TOXICANTS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5A. 
W86-04091 


INDICES  IDENTIFYING  SUBSURFACE  MI- 
CROBIAL COMMUNITIES  THAT  ARE 
ADAPTED  TO  ORGANIC  POLLUTION, 

Florida  State  Univ.,  Tallahassee.  Center  for  Bio- 
medical and  Toxicological  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04099 


EFFECT  OF  NAPHTHALENE  ON  SOIL  AND 
FRESH- WATER  ALGAE, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy- 

V.  G  Struble,  and  H.  J.  Harmon. 
In:  Second  International  Conference  on  Ground- 
water  Quality    Research:    Proceedings,    National 
Center  for  Groundwater  Research,  Houston,  TX. 
(1985).  p  214-216,  4  tab,  14  refs. 

Descriptors:  'Groundwater,  *Soils,  *Algae,  'Sur- 
face water,  'Naphthalene,  Microenvironment,  Ar- 
omatic hydrocarbons,  Organic  compounds,  Chla- 
mydomonas  moewusii,  Chlorella  pyrenoidosa, 
Photosynthesis,  Respiration. 

Organisms  present  in  microcommunities  may  alter 
the  presence  or  nature  of  contaminants  in  soils, 
ground  water,  and  surface  waters.  The  survival 
and  viability  of  these  microorganisms  after  expo- 
sure to  contaminants  either  from  surface  spills  or 
seepage  can  be  important  in  the  fate  and  transport 
of  the  contaminants.  Representative  organisms 
from  the  microcommunities  may  be  used  to  predict 
or  indicate  the  responses  of  other  organisms  of  the 
microcommunity.  In  this  study,  the  effects  of  the 
ubiquitous  pollutant  naphthalene,  a  polycyclic  aro- 
matic hydrocarbon,  on  respiration  and  photosyn- 
thetic  oxygen  evolution  of  two  algae  species  was 
determined  polarographically.  Chlamydomonas 
moewusii  is  a  representative  eucaryotic  soil  alga. 
Exposure  of  the  log  phase  organism  to  15  to  30 
ppm  naphthalene  inhibited  both  oxygen  consump- 
tion and  evolution.  A  two  hour  exposure  resulted 
in  an  increase  in  inhibition  of  both  rates.  Chlorella 
pyrenoidosa  is  a  representative  eucaryotic  fresh 
water  alga.  Oxygen  evolution  rates  were  affected 
by  naphthalene  in  a  similar  manner  as  with  Chla- 
mydomonas. However,  with  stationary  phase  cells, 
exposure  to  all  concentrations  inhibited  respiration 
by  at  least  30%,  with  rates  approaching  those  of 
controls  for  all  but  cultures  exposed  to  30  ppm 
after  2  hours.  Respiration  by  log  phase  cells  was 
stimulated  by  exposure  to  30  ppm  while  lower 
concentrations  were  inhibitory;  rates  approached 
those  of  controls  after  2  hours.  Exposure  to  the 
higher  concentrations  of  naphthalene  induced  mor- 
phological variations  in  both  types  of  algae  after  24 
and  48  hours.  (Author's  abstract) 
W86-04100 


ABUNDANCE,   HEIEROTROPHIC  ACTrVTTY 

AND     TAXONOMY     OF    BACTERIA     IN     A 

STREAM     SUBJECT     TO     POLLUTION     BY 

CHLOROPHENOLS,    NITROPHENOLS    AND 

PHENOXYALKANOIC  ACTDS, 

Hull   Univ.   (England).   Dept.   of  Plant   Biology. 

C.  R.  Milner,  and  R.  Goulder. 

Water  Research  WATRAG,  Vol.  20,  No.  1,  p  85- 

90,  January  1986.  6  tab,  43  ref. 

Descriptors:  'Heterotrophic  bacteria,  'Taxonomy, 
•Streams,  'Chlorophenols,  'Nitrophenols,  'Phen- 
oxyalkanoic  acids,  Water  pollution,  High  perform- 
ance liquid  chromatography,  Yorkshire,  England, 
Pseudomonas,  Statistical  analysis. 


Analysis  by  HPLC  identified  14  individual  chloro- 
phenols, nitrophenols  and  phenoxyalkanoic  acids 
in  a  small  stream  in  West  Yorkshire;  concentrations 
fluctuated  markedly  over  12  months.  Abundance 
of  bacteria  (as  direct  counts  and  colony-forming 
units)  and  heterotrophic  activity  (as  fraction  of 
glucose  substrate  mineralized)  were  measured  in 
water  and  artificial  gravel  substratum  at  two  sites 
in  this  stream.  Mean  bacterial  abundance,  and  at 
one  site  activity,  were  at  least  similar  to  those 
found  in  an  adjacent  unpolluted  stream.  Some- 
times, however,  colony-forming  units  and  activity 
were  depressed.  Multiple-regression  analysis  dem- 
onstrated relationships  between  bacteria  and  pollu- 
tion-related variables;  low  pH  and  nitrophenols 
(particularly  picric  acid),  were  identified  as  possi- 
ble causes  of  bacterial  inhibition.  Taxonomic  inves- 
tigation of  isolates  from  sediment  demonstrated 
that  bacteria  in  the  polluted  stream  were  dominat- 
ed by  Pseudomonas,  whereas  a  wide  range  of 
mainly  Gram-negative  bacteria  was  present  in  the 
unpolluted  stream.  (Author's  abstract) 
W86-04113 


COMPARISON  OF  ALGAL  ASSAY  SYSTEMS 
FOR  DETECTING  WATERBORNE  HERBI- 
CIDES AND  METALS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-04114 


STATIC  SHAKE-FLASK  BIOTRANSFORMA- 
TION OF  ENDOTHALL, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Biolog- 
ical Sciences. 

K.  H.  Reinert,  J.  H.  Rodgers,  T.  J.  Leslie,  and  M. 
L.  Hinman 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  255- 
258,  February  1986.  2  fig,  4  tab,  21  ref. 

Descriptors:  'Aquatic  herbicides,  'In  vitro  teste, 
•Aquatic  plants,  •Biotransformation,  Kinetics, 
Reservoirs,  Biodegradation,  Herbicides,  Endothall. 

Laboratory  biotransformation  and  biodegradation 
rate  coefficient  were  determined  for  the  aquatic 
herbicide,  endothall.  Concentrations  of  0.5,  2.0  and 
4.0  mg/1  endothall  were  employed  in  a  static 
shake-flask  test  containing  reservoir  water.  A 
pseudo-first-order  biotransformation  rate  coeffi- 
cient of  0.083/day  and  an  aqueous  half-life  of  8.45 
days  were  calculated  for  endothall  from  this  study. 
Test  results  support  endothall  as  an  environmental- 
ly labile  aquatic  herbicide  with  respect  to  biotrans- 
formation, which  suggests  that  an  adequate  margin 
of  safety  exists  for  endothall  application  in  aquatic 
environments.  (Lantz-PTT) ) 
W86-04132 


SEASONAL  VARIATION  IN  WEATHERING 
AND  TOXICITY  OF  CRUDE  ODL  ON  SEA- 
WATER  UNDER  ARCTIC  CONDITIONS, 

Tromsoe  Univ.   (Norway).   Dept.   of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04134 


BIOCONCENTRATION  FACTORS  OF  SOME 
HALOGENATED  ORGANICS  FOR  RAINBOW 
TROUT:  LIMITATIONS  IN  THEIR  USE  FOR 
PREDICTION  OF  ENVIRONMENTAL  RESI- 
DUES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
B.  G.  Oliver,  and  A.  J.  Niimi. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  19,  No.  9,  p  842-849,  September 
1985.  1  fig,  7  tab,  49  ref. 

Descriptors:  *Biological  concentration,  'Organic 
compounds,  'Trout,  'Bioaccumulation,  'Haloge- 
nated  pesticides,  Fish,  Pesticides,  Pesticide  resi- 
dues, Pesticide  kinetics,  Water  pollution  effects, 
Pollutant  identification,  Water  analysis,  Hydrocar- 
bons, Absorption,  Chlorine,  Bromine,  Lake  Ontar- 
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The  bioconcentration  factors,  BCF's  for  34  chlor- 
inated and  brominated  chemicals  in  rainbow  trout 
have  been  determined  by  the  steady-state  approach 
by  using  chemical  water  concentrations  in  the  na- 
nogram per  liter  range.  In  addition,  for  13  chemi- 
cals with  a  known  half-life  in  trout,  BCF's  were 
also  estimated  by  using  the  kinetic  approach.  The 
two  methods  gave  comparable  results  for  com- 
pounds with  short  half-lives  in  the  fish  but  signifi- 
cantly different  results  for  longer  half-life  chemi- 
cals. The  BCF's  have  been  shown  to  correlate  well 
with  octanol/water  partition  coefficients  for  many 
of  the  study  compounds.  But  the  BCF's  of  high 
molecular  weight  compounds  and  compounds  me- 
tabolized by  the  fish  did  not  correlate  with  octa- 
nol/water partition  coefficients.  The  laboratory- 
derived  BCF's  were  compared  to  field-derived 
BCF's  for  Lake  Ontario  rainbow  trout.  This  com- 
parison showed  that  predictions  based  on  laborato- 
ry BCF's  were  useful  for  chemicals  with  short 
half-lives  in  fish  but  were  much  too  low  for  long 
half-life  chemicals,  where  contaminated  food  is  the 
major  chemical  source.  (Author's  abstract) 
W86-04142 


BIOAVAILABILITY  AND  BIOTRANSFORMA- 
TION OF  AROMATIC  HYDROCARBONS  IN 
BENTHIC  ORGANISMS  EXPOSED  TO  SEDI- 
MENT FROM  AN  URBAN  ESTUARY, 

National  Marine  Fisheries  Service,  Seattle,  WA. 

Northwest  and  Alaska  Fisheries  Center. 

U.  Varanasi,  W.  L.  Reichert,  J.  E.  Stein,  D.  W. 

Brown,  and  H.  R.  Sanborn. 

Environmental        Science        and       Technology 

ESTHAG,  Vol.  19,  No.  9,  p  836-841,  September 

1985.  2  fig,  4  tab,  24  ref. 

Descriptors:  'Aromatic  compounds,  •Hydrocar- 
bons, 'Marine  sediments,  *Bioaccumulation, 
•Marine  animals,  *Biotransformation,  *Estuaries, 
Water  pollution  effects,  Shrimp,  Benthos,  Clams, 
Mollusks,  Fish,  Metabolism,  Amphipods,  Gas  cho- 
matography,  Mass  spectrometry,  High  pressure 
liquid  chromatography,  Fluorescence  spectrome- 
try. 

Phylogenetically  diverse  benthic  organisms  (am- 
phipods -  Rhepoxynius  abronius  and  Eohaustorius 
washingtonianus;  clams  -  Macoma  nasuta;  shrimp  - 
Pandalus  platyceros;  fish  -  Parophrys  vetulus) 
were  exposed  to  an  urban  estuarine  sediment  (16 
ppm  of  two  to  six  benzenoid  ring  aromatic  hydro- 
carbons -  AHs)  to  which  trace  amounts  of  H3- 
benzo(a)pyrene  (BaP)  were  added.  The  techniques 
used  to  assess  uptake  and  metabolism  of  AHs  were 
gas  chromatography/mass  spectrometry  (GC/MS) 
for  AHs;  high-pressure  liquid  chromatography/ 
fluorescence  spectrometry  for  AH  metabolites  in 
fish  bile,  and  radiometric  analyses  for  biotransfor- 
mation of  H3-BaP.  Generally,  the  extent  of  metab- 
olism of  H3-BaP  (M.  nasuta  <  E.  washingtonianus 
<  R.  abronius  <  or  =  P.  platyceros  =  or  equiva- 
lent to  P.  vetulus)  was  negatively  correlated  to 
tissue  concentrations  of  AHs  (three  to  six  ring), 
except  that  amphipod  species  accumulated  higher 
concentrations  of  AHs  than  did  clams,  indicating 
that  other  factors  (e.g.,  feeding  strategy  and  rate  of 
excretion)  also  influenced  accumulation  of  AHs. 
Radiometric  and  GC  analyses  for  BaP  in  both 
sediment  and  tissues  suggested  that  not  all  of  the 
BaP  (and  presumably  other  AHs)  extracted  chemi- 
cally from  sediment  was  bioavailable.  (Geiger  - 
PTT) 
W86-04143 


VARIABIXITY  OF  ALUMINUM  CONCENTRA- 
TIONS IN  ORGANS  AND  WHOLE  BODIES  OF 
SMALLMOUTH  BASS  (MICROPTERUS  DO- 
LOMD2UD, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
W.  G.  Brumbaugh,  and  D.  A.  Kane. 
Environmental        Science       and       Technology 
ESTHAG,  Vol.  19,  No.  9,  p  828-831,  September 
1985.  6  tab,  20  ref. 

Descriptors:  *Bass,  *Water  pollution  effects,  •Ab- 
sorption, •Aluminum,  •Bioaccumulation,  •Spec- 
trophotometry, Fish,  Metals,  Fish  populations, 
Pollutant  identification,  Acidic  water,  Ecological 
effects,  Hydrogen  ion  concentration,  Biological 
samples,  Error  analysis,  Atomic  absorption  spec- 
trophotometry. 


High  soluble  concentrations  of  metals  in  lakes  and 
streams  are  often  associated  with  low  pH  levels  as 
a  result  of  the  mobilization  or  dissolution  from 
sediments  or  terrestrial  soils.  Bioaccumulation  of 
contaminants  is  often  used  as  an  indicator  of  the 
health  of  fish  populations  and  is  usually  measured 
in  whole-body  fish.  The  primary  objective  in  the 
present  study  was  to  ascertain  potential  field  and 
analytical  sources  of  variability  and  error  when 
whole-body  fish  samples  are  analyzed  for  Al.  Vari- 
ability of  Al  concentrations  in  smallmouth  bass 
was  evaluated  by  analysis  with  graphite  furnace 
atomic  absorption  spectrophotometry.  Fish  ana- 
lyzed as  whole  bodies  were  compared  to  fish 
which  had  selected  organs  analyzed  individually 
and  separately  from  the  carcass.  Gastrointestinal 
tract  contents  contained  highly  variable  amounts 
of  Al  and  caused  bias  and  increased  variability 
when  included  in  whole-body  samples.  Since  Al 
concentrations  in  tissues  of  stomach  and  intestine 
were  similar  to  those  in  the  whole-body  (less  gas- 
trointestinal tract  contents),  the  entire  gastrointesti- 
nal tract  and  contents  could  be  removed  to  reduce 
bias  and  variability  without  measurably  altering 
the  true  whole-body  Al  concentrations.  Of  the 
organs  analyzed,  gill  filaments  had  the  highest  and 
most  variable  Al  concentrations  and  may  have 
contributed  to  within-fish  whole-body  variability 
because  of  incomplete  homogertization.  (Geiger  - 
PTT) 
W86-04144 


EFFECT  OF  ELECTROPLATING  FACTORY 
EFFLUENT  ON  THE  GERMINATION  AND 
GROWTH  OF  HYACINTH  BEAN  AND  MUS- 
TARD, 

Aligarh  Muslim  Univ.  (India).  Environmental  Re- 
search Lab. 

M.  Ajmal,  and  A.  U.  Khan. 

Environmental  Research  ENVRAL,  Vol.  38,  No. 
2,  p  248-255,  December  1985.  2  fig,  3.  tab,  31  ref. 

Descriptors:  *Metal-finishing  wastes,  •Electroplat- 
ing, *Water  pollution  effects,  'Germination, 
•Heavy  metals,  Plant  growth,  Beans,  Industrial 
wastes,  Effluents,  Ecological  effects,  Minerals, 
Calcium,  Magnesium,  Sodium,  Potassium,  Copper, 
Zinc,  Iron,  Electrolytes,  Chromium,  Nickel, 
Cobalt,  Manganese,  Lead,  Absorption,  Metals. 

The  effect  of  electroplating  factory  effluent  in  dif- 
ferent concentrations  (viz.,  0.1,  0.2,  0.4,  0.6,  0.8, 
1.0,  1.5,  2.0,  2.5,  3.0,  and  4.0%)  on  the  germination 
and  growth  of  hyacinth  beans  (Dolichos  lablab) 
and  mustard  seeds  (Brassica  compestris)  was  stud- 
ied. The  germination  of  seeds  was  delayed  with  the 
increase  of  effluent  concentration  and  the  germina- 
tion of  mustard  seeds  was  totally  inhibited  at  1.5% 
effluent  concentration  while  hyacinth  bean  seeds 
tolerated  the  effluent  up  to  2.4%  concentration. 
The  metal  content  in  the  hyacinth  bean  plants 
increased  with  increasing  effluent  concentration 
but  after  1.0%  effluent  concentration,  the  concen- 
tration of  all  the  metals  (Ca,  Mg,  Na,  K,  Cu,  Zn, 
Fe)  decreased  in  the  plants  except  Cr,  which  in- 
creased throughout.  Percentage  germination,  fresh 
weight,  dry  weight,  root  length,  and  shoot  length 
of  the  plants  were  also  analyzed.  Cd,  Ni,  Co,  Mn, 
and  Pb  were  not  detectable  in  the  hyacinth  bean 
plants.  (Author's  abstract) 
W86-04145 


SUCCESSFUL  ABATEMENT  OF  LEAD  EXPO- 
SURE FROM  WATER  SUPPUES  IN  THE 
WEST  OF  SCOTLAND, 

Glasgow  Univ.  (Scotland).  Dept.  of  Medicine. 
M.  R.  Moore,  W.  N.  Richards,  and  J.  G.  Sherlock. 
Environmental  Research  ENVRAL,  Vol.  38,  No. 
1,  p  67-76,  October   1985.   2  fig,   3  tab,   36  ref. 

Descriptors:  *Water  pollution  effects,  'Public 
health,  *Lead,  *Water  distribution,  *Water  pollu- 
tion control,  Water  pollution  prevention,  Water 
pollution  treatment,  Drinking  water,  Pipelines, 
Water  mains,  Acidic  water,  Hydrogen  ion  concen- 
tration, Blood,  Scotland,  Glascow,  Ayr. 

A  major  problem  has  existed  in  the  West  of  Scot- 
land for  at  least  the  past  century  associated  with 
lead  uptake  by  water  from  lead  in  water  distribu- 
tion systems.  Initial  studies  in  Glasgow  from  1969 


to  1976  and  in  Ayr  in  1980/1981  showed  that  not 
only  were  water  supplies  soft,  acid  and  in  conse- 
quence highly  plumbosolvent,  and  that  water  lead 
levels  were,  on  average,  unacceptably  high  but 
that  blood  lead  concentrations  were  also  in  excess 
of  acceptable  limits.  A  decision  was  therefore 
made  by  Strathclyde  Water  Department  to  carry 
out  remedial  water  treatment  to  adjust  the  water 
pH.  The  success  of  this  venture  was  proven  by  the 
parallel  rapid  falls  in  blood  lead  and  water  lead 
concentrations  in  the  city  of  Glasgow.  This  en- 
couraged the  Water  Department  to  institute  a  simi- 
lar scheme  in  the  town  of  Ayr.  Work  on  this 
commenced  in  1981,  and  in  a  study  of  the  partici- 
pants in  a  previous  blood  lead  survey,  a  highly 
significant  fall  in  blood  lead  concentrations  was 
observed.  The  equation  linking  these  two  param- 
eters was  found  to  follow  a  curvilinear  relationship 
were  blood  lead  varied  as  the  cube  root  of  the 
water  lead  with  a  highly  significant  coefficient  of 
correlation.  This  relationship  has  been  shown  to 
hold  across  a  wide  range  of  water  lead  concentra- 
tions down  to  1  microgram/liter.  This  detailed 
information  allows  accurate  calculation  of  accepta- 
ble limits  of  lead  exposure  from  specific  sources 
based  upon  acceptable  blood  lead  concentrations. 
(Author's  abstract) 
W86-04146 


CHEMICAL  CONTAMINATION  OF  WATER 
SUPPLIES, 

North  Carolina  Univ.  at  Chapel  Hill.  School  of 

Public  Health. 

C.  M.  Shy. 

Environmental    Health    Perspectives    EVHPAZ, 

Vol.  62,  p  399-406,  October  1985.  6  tab,  31  ref. 

Descriptors:  *Organic  compounds,  'Drinking 
water,  'Water  pollution  effects,  'Carcinogens, 
'Epidemiology,  Public  health,  Water  quality,  Hal- 
ogenated  pesticides,  Hydrocarbons,  Ecological  ef- 
fects, Human  pathology,  Potable  water. 

Man-made  organic  chemicals  have  been  found  in 
drinking  water  for  many  years.  Their  numbers  and 
varieties  increase  as  our  analytical  capabilities  im- 
prove. The  identified  chemicals  comprise  10  to 
20%  of  the  total  organic  matter  present.  These  are 
volatile  or  low  molecular  weight  compounds 
which  are  easily  identified.  Many  of  them  are 
carcinogenic  or  mutagenic.  Chlorinated  com- 
pounds have  been  found  in  untreated  well  water  at 
levels  up  to  21,300  micrograms/liter  and  are  gener- 
ally present  at  higher  levels  in  chlorine-treated 
water  than  in  untreated  water.  Aggregate  risk 
studies  for  cancer  are  summarized.  The  most 
common  sites  are:  bladder,  stomach,  colon,  and 
rectum.  Such  studies  cannot  be  linked  to  individual 
cases.  However,  they  are  useful  for  identifying 
exposed  populations  for  epidemiologic  studies. 
Five  case-control  studies  were  reviewed,  and  sig- 
nificant associations  with  water  quality  were  found 
for:  bladder  cancer  in  two  studies,  colon  cancer  in 
three  and  rectal  cancer  in  four.  A  large  study  by 
the  National  Cancer  Institute  found  that  there  had 
been  a  change  in  the  source  of  raw  water  for  50% 
of  the  persons  in  one  area  between  the  years  1955 
and  1975.  Such  flaws  in  the  data  may  preclude 
finding  a  causal  relation  between  cancer  and  con- 
taminants in  drinking  water.  Large  case-control 
and  cohort  studies  are  needed  because  of  the  low 
frequency  of  the  marker  diseases,  bladder  and 
rectal  cancer.  Cohort  studies  may  be  precluded  by 
variations  in  the  kinds  of  water  contaminants.  De- 
finitive questions  about  these  issues  are  posed  for 
cooperative  effort  and  resolution  by  water  chem- 
ists, engineers,  and  epidemiologists.  (Author's  ab- 
stract) 
W86-04147 


FROM  PHYTOPLANKTON  TO  DETRITUS 
AND  BACTERIA:  EFFECTS  OF  SHORT-TERM 
NUTRIENT  AND  FISH  PERTURBATIONS  IN 
A  EUTROPHIC  LAKE, 

Oslo  Univ.  (Norway).  Biologisk  Inst. 

D.  O.  Hessen,  and  J.  P.  Nilssen. 

Archiv  fur  Hydrobiologie  AHYBAY,  Vol.    105, 

No.  3,  p  273-284,  January  1986.  5  fig,  3  tab,  29  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


Descriptors:  'Eutrophic  lakes,  'Phytoplankton, 
'Bacteria,  'Detritus,  Fish,  Population  dynamics, 
Roach,  Algal  biomass,  Eutrophication,  Rotifers, 
Zooplankton,  Food  chains. 

Enclosure  experiments  in  the  eutrophic  Lake 
Gjersjoen,  Norway,  showed  that  the  presence  of 
pre-adult  planktivorous  roach  (Rutilus  rutilus) 
more  or  less  eliminated  the  crustacean  zooplank- 
ton, especially  daphniids,  bosminids  and  advanced 
stages  of  copepods,  whereas  the  density  of  rotifers 
increased.  Analyses  of  gut  content  from  roach 
captured  in  the  lake  showed  the  same  predation 
pattern.  The  combination  of  roaches  and  excess 
nutrients,  gave  rise  to  a  strong  increase  in  phyto- 
plankton  and  bacterial  biomass.  In  bags  with 
Daphnia  and  no  fish  present,  the  algal  biomass  was 
checked  due  to  grazing,  even  when  nutrients  were 
available.  The  maintenance  of  high  nutrient  levels 
in  such  bags  could  also  be  due  to  increased  recy- 
cling through  herbivorous  zooplankton.  The  detri- 
tus component  increased  where  fish  were  present. 
A  large  pelagic  population  of  fish  in  eutrophic 
lakes,  eliminates  large  sized  zooplankton,  resulting 
in  more  energy  being  diverted  through  the  detritus 
food-chain,  instead  of  the  more  efficient  grazer 
food-chain.  (Lantz-PTT) 
W86-O4180 


ALGAL  ECOLOGY  OF  DEEPWATER  RICE- 
FIELDS  IN  THAILAND, 

Durham  Univ.  (England).  Dept.  of  Botany. 

B.  A.  Whitton,  and  H.  D.  Catling. 

Archiv  fur  Hydrobiologie  AHYBAY,  Vol.    105, 

No.  3,  p  289-297,  January  1986.  2  fig,  1  tab,  9  ref. 

Descriptors:  'Rice  fields,  'Ecology,  'Algae, 
•Thailand,  Water  chemistry,  Diatoms,  Seasonal 
distribution,  Flood  irrigation,  Nitrogen  fixing  bac- 
teria, Cyanophyta,  Chlorophyta. 

An  account  is  given  of  changes  in  water  chemistry 
and  algal  vegetation  in  one  Thailand  deepwater 
rice  field  (Huntra)  through  the  1983-1984  flood 
season,  together  with  comparative  observations 
with  two  other  sites  in  September  1982.  The 
Huntra  field  had  standing  water  for  almost  six 
months  (July- January),  reaching  a  maximum  depth 
of  175  cm  in  late  October.  The  attached  algal 
vegetation  was  dominated  by  heterocystous  spe- 
cies of  blue-green  algae  throughout  the  period, 
suggesting  the  importance  of  nitrogen  fixation.  The 
most  abundant  genera  were  Nostoc,  Gloetrichia, 
Aulosira  and  Anabaena  (in  decreasing  order). 
Green  algae  were  the  next  most  important  phylum, 
with  Bulbochaete  and  Oedogonium  predominant. 
Diatoms  showed  an  obvious  increase  in  abundance 
in  October,  but  even  then  formed  a  small  part  of 
the  algal  biomass  in  comparison  with  blue-green 
and  green  algae.  The  algal  vegetation  at  two  other 
sites,  including  one  on  acid  sulphate  soil,  had  a 
quite  similar  algal  vegetation,  in  spite  of  obvious 
differences  in  water  chemistry.  Azolla  pinnata 
reached  a  density  of  223  individuals/sq  m  at  one 
site,  but  was  absent  at  the  other  two  sites.  (Lantz- 
PTT) 
W86-04181 


REGULATING  FACTORS  OF  THE  CONCEN- 
TRATION OF  DISSOLVED  CARBOHYDRATES 
IN  A  CENTRAL  WATER  COLUMN  OF  LAKE 
SUWA,  JAPAN, 

Yamagata  Univ.  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W86-04182 


LIMNOLOGY  OF  A  SUBALPINE  LAKE  WITH 
A    HIGH    THROUGH    FLOW    RATE    (LAKE 
KOCHEL):  1.  DYNAMICS  OF  PRODUCTION 
AND  POPULATION  OF  THE  PHYTOPLANK- 
TON  IN  DEPENDENCE  ON  NUTRDZNTS  (ZUR 
LTMNOLOGIE   DES   STARK   DURCHSTROM- 
TEN   SUBALPINEN    KOCHELSEES:    L   PRO- 
DUCTIONS-   UND    POPULATIONSDYNAMIK 
DES  PHYTOPLANKTONS  IN  ABHANGIGKEIT 
VOM  NAHRSTOFFANGEBOT), 
Bayerische   Landesanstalt   fuer   Wasserforschung, 
Wielenbach  (Germany,  F.R.). 
V.  N.  Schilling,  M.  Schowalter,  A.  Peuker,  M. 
Senser,  and  P.  Wolf. 


Archiv  fur  Hydrobiologie  AHYBAY,  Vol.  105, 
No.  3,  p  329-343,  January  1986.  7  fig,  1  tab,  26  ref. 

Descriptors:  'Limnology,  'Lake  Kochel,  'Nutri- 
ents, 'Phytoplankton,  'Population  dynamics,  Lake 
morphology,  Eutrophic  lakes,  Loisach  River,  Bio- 
mass, Algae,  Silicon,  West  Germany. 

The  annual  productivity  of  the  phytoplankton  (186 
g  C/sq  m)  in  Lake  Kochel,  is  lower  than  normally 
found  in  eutrophic  lakes.  However,  it  must  be 
taken  into  consideration,  that  the  water  tempera- 
tures in  Lake  Kochel  remain  very  low  over  the 
whole  year  and  the  high  concentration  of  suspend- 
ed particles  evoked  by  peak  water  discharges  of 
the  Loisach  river  reduces  the  Euphotic  zone  and 
shades  the  organisms.  The  vertical  profiles  of  high 
productivity,  however,  exhibit  clinograde  curves, 
which  are  typical  of  eutrophic  lakes.  The  phyto- 
plankton population  is  eutrophic  with  respect  to 
both  composition  and  succession.  The  Bacillario- 
phyceae  (28  species)  are  dominant  in  biomass  pro- 
duction. The  second  most  important  group  of  algae 
is  the  Cryptophyceae  (4  species),  which  are  always 
present  in  the  lake,  but  markedly  reduced  during 
the  spring  and  autumn  blooms  of  Bacillariophy- 
ceae.  23  species  of  Chlorophyceae  have  been  de- 
tected, but  only  one  species  of  Chlamydomonas 
appeared  in  significant  numbers  in  summer.  Al- 
though 7  species  of  Cyanophyceae  could  be  ob- 
served, these  organisms  were  found  in  very  low 
numbers.  Nutrient  experiments  show,  that  their 
phytoplankton  composition  (and  succession)  in 
Lake  Kochel  is  primarily  regulated  by  the  amount 
of  silicon  dissolved  in  the  water,  (see  also  W86- 
04184)  (Lantz-PTT) 
W86-04183 


LIMNOLOGY  OF  A  SUBALPINE  LAKE  WITH 
A    HIGH    THROUGH    FLOW    RATE    (LAKE 
KOCHEL):    2.    SEASONAL,    VERTICAL    AND 
HORIZONTAL    DISTRIBUTION    OF    BACTE- 
RIA (ZUR  LIMNOLOGIE  DES  STARK  DURCH- 
STROMTEN  SUBALPINEN  KOCHELSEES:  2. 
SAISONALE,    VERTIKALE    UND    HORIZON- 
TALE  VERTEILUNG  DER  BAKTERIEN), 
Bayerische   Landesanstalt   fuer   Wasserforschung, 
Wielenbach  (Germany,  F.R.). 
V.  N.  Schilling,  H.  Kropp,  and  R.  Hilpert. 
Archiv  fur  Hydrobiologie  AHYBAY,  Vol.   105, 
No.  3,  p  345-353,  January  1986.  4  fig,  2  tab,  19  ref. 

Descriptors:  'Limnology,  'Lake  Kochel,  'Bacte- 
ria, 'Seasonal  distribution,  'Lake  morphology, 
Thermal  stratification,  Bacterial  growth,  Enteric 
bacteria,  West  Germany,  Population  dynamics, 
Loisach  River. 

The  autochthonous  growth  of  bacteria  in  Lake 
Kochel  is  superceded  by  the  allochthonous  input 
of  bacteria  from  the  Loisach  River.  The  highest 
proportions  of  the  number  of  colonies  to  that  of 
total  bacteria  (0.11-0.20)  were  also  always  deter- 
mined for  this  depth  region.  This  quotient  is  con- 
siderably smaller  (0.02-5.06)  in  the  hypolimnion, 
which  thus  appears  to  constitute  an  essentially 
isolated  body  of  water.  Enterobacteriaceae  and 
Enterococcae,  which  are  indicative  of  fecal  pollu- 
tion, also  evidence  a  pronounced  clinograde  distri- 
bution. Fecal  bacteria  can  however  only  be  detect- 
ed in  low  concentration  at  the  lake  outlet  (Coli- 
form  =  300  organisms  x  100/ml;  Enterococcae  = 
124  organisms  x  100/ml).  (see  also  W86-04183) 
(Lantz-PTT) 
W86-04184 


STUDD3S  ON  THE  POPULATION  DYNAMICS 
OF  GAMMARUS  TIGRINUS  SEXTON  (CRUS- 
TACEA: AMPHIPODA)  IN  THE  RIVER  WESER 
NEAR     BREMENOJNTERSUCHUNGEN     ZUR 
POPULATIONSDYNAMIK  VON  GAMMARUS 
TIGRINUS  SEXTON  (CRUSTACEA:  AMPHD?- 
ODA)  IN  DER  WESER  BEI  BREMEN), 
Bremen  Univ.  (Germany,  F.R.). 
V.  E.  Hackstein,  M.  Schirmer,  and  H.  Liebsch. 
Archiv  fur  Hydrobiologie  AHYBAY,  Vol.   105, 
No.  4,  p  443-458,  February  1986.  7  fig,  7  tab,  21 
ref. 

Descriptors:  'Population  dynamics,  'Crustaceans, 
•Weser  River,  'Temperature  effects,  'Cadmium, 


Water  pollution  effects,  Growth  stages,  Growth, 
Thermal  pollution. 

The  population  dynamics  of  Gammarus  tigrinus 
SEXTON  in  the  river  Weser  were  studied  over  a 
period  of  12  months.  Lifespan  of  generations, 
length,  weight,  praecopulae,  number  of  eggs  per 
female  and  cadmium  burden  were  measured  and 
their  dependence  on  temperature  was  tested.  In 
1981/1982  four  generations  of  G.  tigrinus  were 
born  in  the  river  Weser.  Temperature  appears  to 
influence  growth  rate,  time  to  reach  maturity  and 
lifespan.  If  temperatures  are  elevated,  G.  tigrinus 
reaches  maturity  with  less  length  and  weight.  The 
number  of  eggs  per  female  depends  on  length. 
Cadmium  burden  depends  on  temperature  and 
length  of  Gammarids:  high  temperatures  are  corre- 
lated with  a  small  cadmium  burden  and  juveniles 
carry  a  higher  cadmium  burden  than  adults,  per- 
haps as  a  consequence  of  different  food.  (Lantz- 
PTT) 
W86-04186 


DIMENSIONAL  DIFFERENTIATION  BE- 
TWEEN FIVE  PLANKTONIC  ORGANISMS 
LD/TNG  IN  TWO  AREAS  CHARACTERIZED 
BY  DIFFERENT  SALINITY  CONDITIONS, 

Athens    Univ.    (Greece).    Zoological    Lab.    and 

Museum. 

M.  Moraitou-Apostolopoulou,  G.  Verriopoulos, 

and  N.  Tsipoura. 

Archiv  fur  Hydrobiologie  AHYBAY,  Vol.   105, 

No.  4,  p  459-469,  February  1986.  2  fig,  4  tab,  22 

ref. 

Descriptors:  'Dimensional  analysis,  'Plankton, 
•Saline  water,  'Water  pollution  effects,  Marine 
animals,  Gastropods,  Copepods,  Cladocera,  Saron- 
icos  Gulf,  Amvrakicos  Gulf,  Greece. 

Dimensional  variations  whether  they  occur  season- 
ally or  geographically  have  been  observed  in  many 
species  of  marine  invertebrates.  These  variations 
have  been  largely  attributed  to  the  differing  condi- 
tions of  various  environmental  factors,  primarily 
temperature,  food,  or  pollution  conditions.  Salinity 
has  also  been  referred  to  as  an  environmental 
factor  which  can  influence  body  size.  Thus  in  the 
gastropod  Neritina,  dwarfs  have  been  observed  in 
the  lowest  and  highest  salinities  encountered  over 
the  distributional  range  of  this  animal.  In  laborato- 
ry experiments  body  size  has  also  been  shown  to  be 
a  function  of  salinity.  Comparative  measurements 
of  three  dimensional  characters  were  realized  in 
five  planktonic  organisms  from  two  marine  areas 
characterized  by  different  salinity  conditions.  The 
five  studied  organisms  were  Acartia  clausi,  Centro- 
pages  kroyeri  (Copepoda)  and  Pneilia  avirostris, 
Evadne  spinifera  and  Evadne  tergestina  (Clado- 
cera). The  two  collection  areas  were:  a)  Saronicos 
Gulf,  and  b)  Amvrakicos  Gulf,  a  semi  closed  bay 
where  the  discharge  of  two  rivers  significantly 
lowers  the  salinity.  All  measured  dimensional  char- 
acters of  the  five  organisms  were  lower  in  Amvra- 
kicos Gulf.  The  multilinear  regression  analysis 
proved  that  salinity  and  temperature  are  important 
factors  for  the  formation  of  body  length  while 
phytoplankton  quantity  is  of  minor  importance. 
Due  to  the  strong  salinity  differences  of  the  two 
Gulfs,  it  was  concluded  that  the  decreased  body 
dimensions  of  the  organisms  living  in  Amvrakicos 
Gulf  is  mainly  related  to  salinity.  (Lantz-PTT) 
W86-04187 


INVESTIGATIONS  ABOUT  THE  FATE  OF 
HEAVY  METALS  IN  LAKES:  1.  THE  ROLE  OF 
FERROUS  OXIDIZING  BACTERIA  TO  CO- 
PRECIPITATION  OF  HEAVY  METALS  (UN- 
TERSUCHUNGEN  ZUM  VERHALTEN  VON 
SCHWERMETALLEN  IN  GEWASSERN:  1.  DIE 
BEDEUTUNG  EISENOXIDD2RENDER  BAK- 
TERIEN DUR  DDE  KOPRAZIPATION  VON 
SCHWERMETALLEN), 

Technische  Univ.   Berlin  (Germany,   F.R.).  Inst 
fuer  Technischen  Umweltschutz. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04188 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


ENERGY  FLOW  IN  THE  POPULATIONS  OF 
EUDIAPTOMUS  GRACILOIDES  AND  DAPH- 
NIA  GALEATA  IN  LAKE  ESROM, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

K.  Hamburger. 

Archiv  fur  Hydrobiologie  AHYBAY,  Vol.    105, 

No.  4,  p  517-530,  February  1986.  4  fig,  1  tab,  25 

ref. 

Descriptors:  'Energy  transfer,  'Population  dynam- 
ics, *Eudiaptomus  graciloides,  'Daphnia  galeata, 
Lake  Esrom,  Denmark,  Biomass,  Respiration,  Sea- 
sonal variation,  Phytoplankton,  Foods. 

The  energy  flow  in  two  populations  of  planktonic 
crustaceans  in  eutrophic  Lake  Esrom,  Denmark, 
was  investigated.  Two  species,  the  calanoid  cope- 
pod,  Eudiaptomus  graciloides  and  the  daphnid, 
Daphnia  galeata,  account  for  90%  of  the  crusta- 
cean biomass  and  about  80%  of  the  total  zooplank- 
ton  biomass.  The  energy  flow  was  calculated  as 
the  sum  of  the  energy  in  biomass  respiration  and 
the  energy  of  the  production,  based  on  previous 
investigations  of  population  dynamics  and  produc- 
tion in  conjunction  with  respiration  measurements 
on  animals  reared  in  the  laboratory.  In  both  popu- 
lations the  energy  flow  reached  a  maximum  at  the 
time  when  the  phytoplankton  spring  bloom  was 
over  and  the  phytoplankton  production  had 
reached  a  minimum.  These  changes  in  ambient 
food  concentration  were  reflected  on  the  net  pro- 
duction efficiency  (K  sub  2).  K  sub  2  varied  great- 
ly with  the  season,  with  maximum  in  May  and 
minimum  in  July.  The  respiratory  expenditures  are 
discussed  in  relation  to  the  ambient  food  concen- 
tration. It  is  concluded  that  the  annual  assimilation 
in  the  population  of  E.  graciloides  was  between 
258  and  320  kcal/sq  m  of  which  the  production 
amounted  to  65  kcal/sq  m.  For  the  population  of 
D.  galeata  the  corresponding  values  were  277  to 
350  kcal/sq  m  and  120  kcal/sq  m.  Altogether  the 
planktonic  crustaceans  in  Lake  Esrom  assimilated 
between  27  and  33%  of  the  gross  phytoplankton 
production  out  of  which  9%  went  on  to  higher 
trophic  levels.  (Lantz-PTT) 
W86-04189 


WASTE  TREATMENT/DISPOSAL  SITE  EVAL- 
UATION PROCESS  FOR  AREAS  UNDERLAIN 
BY  CARBONATE  AQUIFERS, 

Minnesota  Pollution  Control  Agency,  Roseville. 
For  primary  bibliographic  entry  see  Field  5G. 
W86-04219 


EFFECTS  OF  EXPOSURE  TO  SALTY  DRINK- 
ING WATER  IN  AN  ARIZONA  COMMUNITY: 
CARDIOVASCULAR  MORTALITY,  HYPER- 
TENSION PREVALENCE,  AND  RELATION- 
SHIPS BETWEEN  BLOOD  PRESSURE  AND 
SODIUM  INTAKE, 

Centers  for  Disease  Control,  Atlanta,  GA.  Div.  of 
Chronic  Disease  Control. 
T.  k.  Welty,  L.  Freni-Titulaer,  M.  M.  Zack,  P. 
Weber,  and  J.  Sippel. 

Journal  of  the  American  Medical  Association,  Vol. 
255,  No.  8,  p  622-626,  February  7,  1986.  1  fig,  5 
tab,  24  ref. 

Descriptors:  *Saline  water,  *Water  pollution  ef- 
fects, *Drinking  water,  *Blood  pressure,  'Sodium, 
Gila  Bend,  Arizona,  Papago  Indians,  Potable 
water,  Physiology. 

A  high  level  of  sodium  (440  mg/L)  in  the  water 
supply  of  Gila  Bend,  Arizona,  caused  concern 
because  of  apparently  elevated  rates  of  hyperten- 
sion in  Gila  Bend  Papago  Indians.  Surveyed  were 
342  Gila  Bend  Papago  Indians  and  375  non-Indians 
from  July  to  September  1983.  Participants  25  years 
of  age  and  older  were  interviewed  for  health  risk 
factors,  water  consumption,  and  dietary  sodium 
and  calcium  intake  and  had  height,  weight,  blood 
pressure,  and  urinary  sodium  and  potassium  levels 
measured.  Although  this  study  did  not  provide  any 
evidence  of  a  positive  association  between  blood 
pressure  and  water  sodium  intake,  it  was  not  de- 
signed to  evaluate  the  effect  of  the  high  drinking- 
water  sodium  level  on  hypertensive  patients,  cardi- 
ac patients,  or  persons  who  are  genetically  sensi- 
tive to  sodium  intake.   Drinking  water  high  in 


sodium  has  been  reported  as  an  unsuspected  cause 
of  cardiac  decompensation.  Mean  blood  pressures 
for  the  Gila  Bend  whites  were  lower  in  most  age 
groups  than  in  comparison  US  white  populations. 
The  prevalence  rates  of  hypertension  in  Gila  Bend 
were  not  significantly  higher  than  the  national 
rates.  (Lantz-PTT) 
W86-04223 


KINETICS  OF  ALUMINUM  FLUORIDE  COM- 
PLEXATION  IN  ACIDIC  WATERS, 

Maine  Univ.  at  Orono.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04226 


REACTIONS  OF  FISH  TO  MICROORGA- 
NISMS IN  WASTEWATER, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Sherman 

Center  for  Research  in  Environmental  and  Water 

Resources  Engineering. 

N.  Buras,  L.  Duek,  and  S.  Niv. 

Applied      and       Environmental       Microbiology 

AEMIDF,  Vol.   50,   No.  4,  p  989-995,  October 

1985.  13  tab,  18  ref. 

Descriptors:  *Fish  Ponds,  'Wastewater  Reuse, 
♦Microbiological  Studies,  Fish  Physiology,  Bacte- 
rial Analysis,  Bacteriophage,  Polio  Virus,  Carp, 
Tilapia. 

Carp  and  tilapia  were  inoculated  with  various 
microorganisms  (bacteria,  bacteriophage,  and  polio 
virus)  present  in  wastewater.  A  threshold  concen- 
tration was  determined  over  which  these  microor- 
ganisms were  recovered  from  the  muscles.  The 
threshold  concentrations  were  different  for  bacte- 
ria, bacteriophages,  and  polio  1  LSc  virus.  The 
threshold  values  were  lower  when  fish  were  inocu- 
lated than  when  they  were  immersed  in  water 
containing  these  organisms.  Depuration  experi- 
ments were  efficient  when  the  fish  did  not  contain 
high  concentrations  of  bacteria  in  their  muscles.  As 
the  threshold  concentrations  are  an  expression  of 
the  capability  of  the  immune  system  of  the  fish, 
these  values  can  be  useful  for  the  design  and  man- 
agement of  fishponds  in  which  treated  wastewater 
is  used.  (Author's  abstract) 
W86-04236 


EFFECT  OF  COMMERICAL  FORMULATION 
OF  FOUR  ORGANOPHOSPHORUS  INSECTI- 
CIDES ON  THE  OVARD2S  OF  A  FRESHWA- 
TER TELEOST,  MYSTUS  VITTATUS  (BLOCH) 
-  A  HISTOLOGICAL  AND  HISTOCHEMICAL 
STUDY, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 
Zoology. 

S.  Haider,  and  N.  Upadhyaya. 
Journal    of   Environmental    Science   and    Health 
JPFCD2,  Vol.  B20,  No.  3,  p  321-340,  June  1985.  14 
fig,  1  tab,  33  ref. 

Descriptors:  *Organophosphorus  insecticides,  ♦In- 
secticides, *Fish,  *Pesticide  Toxicity,  Fish  Physiol- 
ogy, Toxicity,  Organic  Pesticides,  Phosphorus 
Compounds. 

The  chronic  effect  of  an  exposure  to  a  sublethal 
concentration  of  commercial  formulation  of  4  or- 
ganophosphorus  insecticides,  (OPT),  birlane  (chlor- 
fenvinphos),  gardona  (tetrachlorvinphos),  phosdrin 
(mevinphos)  and  malathion,  on  midvitellogenic 
ovaries  of  50  Mystus  vittatus  was  investigated 
using  histological  and  histochemical  techniques. 
The  loss  of  stage  II  and  III  oocytes  accompanied 
by  a  significant  decline  in  gonadosomatic  index 
was  recorded.  The  occurrence  of  only  stage  I 
oocytes  in  OPI-treated  M.  vittatus  indicates  that 
there  was  no  vitellogenesis.  The  RNA  content  of 
remaining  stage  I  oocytes  of  exposed  fishes  resem- 
bled that  of  the  stage  I  oocytes  of  the  control 
fishes.  The  absence  of  delta  5-3  beta-hydroxyster- 
oid  dehydrogenase  suggests  the  lack  of  steroido- 
genesis. Reduced  glucose-6-phosphate  dehydro- 
genase (G-6-PD)  activity  was  also  observed.  The 
occurrence  of  G-6-PD  in  follicular  cells  of  OPI- 
treated  fish  oocytes  may  suggest  the  presence  of  an 
active  mixed  function  oxidase  system  requiring  nic- 
otine-amide adenine  dinucleotide  phosphate.  How- 
ever, the  role  of  follicular  cells  in  biotransforma- 
tion of  OPI  needs  further  study.  (Peters-PTT) 


Effects  Of  Pollution — Group  5C 

W86-04238 


INFLUENCE  OF  DEEP  OCEAN  SEWAGE  OUT- 
FALLS ON  THE  MICROBIAL  AdTVITY  OF 
THE  SURROUNDING  SEDIMENT, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5E. 

W86-04257 


INHIBITION  OF  BRAIN  ACHE  IN  BROOK 
TROUT  BY  AMINOCARB  AND  ITS  TOXIC 
METABOLITES, 

Forest  Pest  Management  Inst.,  Sault  Sainte  Marie 

(Ontario). 

S.  Y.  Szeto,  K.  M.  S.  Sundaram,  and  J.  Feng. 

Journal    of   Environmental    Science    and    Health 

JPFCD2,  Vol.   B20,   No.   5,  p  559-579,  October 

1985.  2  fig,  1  tab,  21  ref. 

Descriptors:  'Insecticides,  *Trout,  *Fish  Physiolo- 
gy, *Pesticide  Toxicity,  Aminocarb,  Metabolites, 
Toxicity,  Aerial  Spraying. 

In  vitro  inhibitions  of  brain  AChE  in  brook  trout, 
Salvelinus  fontinalis,  by  aminocarb  (4-dimethyla- 
mino-m-tolyl  N-methylcarbamate)  and  its  toxic 
metabolites,  MAA  (4-methylamino-m-tolyl  N- 
methylcarbamate),  AA(4-amino-m-tolyl  N-methyl- 
carbamate), MFA  (4-methylformamido-m-tolyl  N- 
methylcarbamate)  and  FA(4-formamido-m-tolyl  N- 
methylcarbamate)  were  investigated.  The  molar 
concentrations  of  inhibitors  causing  50%  inhibition 
were  AA  (3.62  x  10  to  the  minus  6th  power)  < 
MAA  (7.92  x  10  to  the  minus  6th  power)  < 
aminocarb  (1.01  x  10  to  the  minus  fifth  power)  < 
MFA  (4.29  x  10  to  the  minus  fifth  power)  <  FA 
(7. 1 1  x  10  to  the  minus  fifth  power).  After  exposure 
of  fish  to  various  concentrations  of  aminocarb  (25, 
250  and  2500  ppb)  and  MAA  (25,  250,  500  and 
2500  ppb)  at  9  C  in  dechlorinated  tap  water  for  96 
hr,  inhibitions  of  brain  AChE  ranged  from  13  to 
77%.  Mortality  occurred  only  in  fish  exposed  to 
500  ppb  (8  of  36  fish)  and  2500  ppb  (all  36  fish)  of 
MAA.  Enzyme  activities  recovered  to  the  control 
levels  12  to  96  hr  after  the  fish  had  been  trans- 
ferred to  clean  water  for  clearing;  in  survivors  of 
the  500-ppb  MAA  exposure,  however,  AChE  ac- 
tivities decreased  again  thereafter.  Since  MAA  has 
never  been  detected  in  natural  water  after  aerial 
spray  and  tissue  residues  of  MAA  can  be  eliminat- 
ed rapidly  in  fish,  it  is  concluded  that  any  adverse 
effect  of  brain  AChE  due  to  MAA  as  a  result  of 
aerial  sprays  would  be  very  unlikely.  (Peters-PTT) 
W86-04261 


POTENTIAL  HEALTH  IMPLICATIONS  FOR 
ACID  PRECIPITATION,  CORROSION,  AND 
METALS  CONTAMINATION  OF  DRINKING 
WATER, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

W.  E.  Sharpe,  and  D.  R.  DeWalle. 

Environmental    Health    Perspectives    EVHPAZ, 

Vol.  63,  p  71-78,  November  1985.  6  fig,  1  tab,  10 

ref. 

Descriptors:  'Drinking  water,  *Acid  rain,  ♦Corro- 
sion, *Water  pollution  sources,  *Metals,  Water 
pollution  effects,  Cisterns,  Surface  waters,  Ryznar 
Index,  Copper,  Lead. 

Potential  health  effects  of  drinking  water  quality 
changes  caused  by  acid  precipitation  are  presented. 
Several  different  types  of  water  supplies  are  and 
their  roles  in  modifying  acid  rain  impacts  on  drink- 
ing water  are  explained.  Sources  of  metals  con- 
tamination in  surface  water  supplies  and  some  re- 
sults from  previous  research  into  acid  rain  impacts 
on  roof-catchment  cisterns,  small  surface  water 
supplies,  and  lead  mobilization  in  acid  soils  are 
discussed.  A  good  correlation  was  obtained  be- 
tween cistern  water  corrosivity  as  measured  by  the 
Ryznar  Index  (RI)  values  and  standing  tapwater 
copper  concentrations.  However,  lead  concentra- 
tions in  tapwater  did  not  correlate  well  with  cis- 
tern water  RI.  A  modified  linear  regression  model 
that  accounted  for  Ryznar  Index  change  during 
storage  in  vinyl-lined  cisterns,  was  used  to  predict 
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Group  5C — Effects  Of  Pollution 

the  Ryznar  Index  value  at  a  copper  concentration 
of  1000  micrograms/1.  The  predicted  RI  was  great- 
er than  the  RI  of  precipitation  with  a  pH  of  5.3, 
indicating  that  anthropogenically  acidified  precipi- 
tation may  result  in  cistern  tapwater  copper  con- 
centrations in  excess  of  the  1000  micrograms/1 
suggested  drinking  water  limit.  Good  correlations 
between  tapwater  Ryznar  Index  and  tapwater 
copper  and  lead  concentrations  were  not  obtained 
for  the  small  surface  water  supply.  Aluminum  con- 
centrations in  reservoir  water  were  similar  to  those 
in  stream  source  water.  Limited  data  were  also 
presented  that  indicated  lead  was  present  in  acid 
forest  soil  leachate  and  streams  draining  such  soils 
in  relatively  small  concentrations.  Where  appropri- 
ate, recommendations  for  future  research  are  in- 
cluded with  the  discussion  of  research  results. 
(Lantz-PTT) 
W86-04264 


EFFECTS  OF  ACIDIFICATION  ON  METAL 
AVAILABILITY  TO  AQUATIC  BIOTA,  WITH 
SPECIAL  REFERENCE  TO  FILAMENTOUS 
ALGAE, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

P.  M.  Stokes,  R.  C.  Bailey,  and  G.  R.  Groulx. 

Environmental    Health    Perspectives    EVHPAZ, 

Vol.  63,  p  79-87,  November  1985.  10  fig,  3  tab,  27 

ref. 

Descriptors:  'Acidic  water,  'Metals,  'Aquatic 
biota,  'Algae,  'Acid  rain,  Stress,  Toxicity,  Zinc, 
Lead,  Aluminum,  Mercury,  Water  pollution  ef- 
fects, Nickel,  Copper,  Ontario,  Quebec,  Hydrogen 
ion  concentration,  Manganese,  Pollution  load. 

A  survey  of  34  shield  lakes  in  Ontario  and  Quebec, 
pH  4.4  to  7.1,  was  made  to  evaluate  which  metals 
should  be  considered  of  concern  as  a  risk  to  aquat- 
ic biota  or  consumers  when  lakes  are  acid  stressed. 
A  set  of  predictions,  concerning  the  mobilization 
by  man,  the  mobility,  the  chemical  speciation,  and 
the  toxicity  or  bioaccumulation  of  metals  in  acid- 
stressed  waters,  were  used  as  a  basis  for  designing 
the  study  and  organizing  the  results.  Attached 
algae  were  used  as  biomonitors  to  assess  metal 
bioavailability.  Zinc,  manganese  and  aluminum  in- 
creased as  pH  decreased;  zinc  and  aluminum  have 
reached  potentially  toxic  concentrations  in  the  sur- 
face waters  surveyed,  while  manganese  which  is 
much  less  toxic  has  not.  Zinc  accumulation  in 
algae  decreased  at  low  pH,  even  though  the  con- 
centration of  zinc  increased,  while  manganese  in 
algae  showed  a  trend  towards  increasing  at  low 
pH.  Aluminum  in  algae  did  not  follow  any  pattern, 
but  there  may  be  technical  problems.  Copper  and 
nickel  in  water  increased  as  pH  decreased,  and 
algal  copper  and  nickel  both  increased  as  pH  de- 
creased or  metal  increased.  These  relationships 
were,  however,  driven  by  the  factor  of  local  load- 
ings of  nickel  and  copper  from  a  smelter  complex. 
Lead  in  water  showed  no  relationship  with  pH,  but 
algal  lead  tended  to  increase  as  pH  decreased. 
Mercury  was  low  to  undetectable  in  surface 
waters,  yet  algal  mercury  showed  a  number  of 
significant  correlations,  notably  with  dissolved  ions 
(negative),  dissolved  carbon  (positive),  and  fish 
mercury  (positive).  (Lantz-PTT) 
W86-04265 


ALUMINUM  IN  ACIDIC  SURFACE  WATERS: 
CHEMISTRY,  TRANSPORT,  AND  EFFECTS, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04267 


POTENTIAL  IMPACT  OF  ACTO  PRECIPITA- 
TION ON  ARSENIC  AND  SELENIUM, 

North  Carolina  Univ.   at  Chapel  Hill.   Dept.  of 

Pathology. 

P.  Mushak. 

Environmental    Health    Perspectives    EVHPAZ, 

Vol.  63,  p  105-113,  November  1985.  2  fig,  58  ref. 

Descriptors:  'Acid  rain,  'Environmental  effects, 
•Arsenic,  'Selenium,  Drinking  water,  Acidic 
water,  Groundwater  pollution,  Water  pollution  ef- 
fects, Soil  chemistry.  Hydrogen  ion  concentration. 


The  potential  impact  of  acidic  precipitation  on  the 
environmental  mobility  of  the  metalloids  arsenic 
(As)  and  selenium  (Se)  has  not  been  given  much 
attention  and  is  poorly  understood.  As  with  other 
elements,  the  interest  here  is  the  potential  effect  of 
environmental  acidification  on  environmental  be- 
havior in  ways  that  are  relevant  to  human  expo- 
sure to  these  metalloids.  Available  information  on 
acid  precipitation  and  the  environmental  behavior 
of  these  metalloids  do,  however,  permit  some  pre- 
liminary conclusions  to  be  drawn.  Both  As  and  Se 
appear  to  be  mobilized  from  household  plumbing 
into  tap  water  by  the  corrosive  action  of  soft, 
mildly  acidic  water,  while  surface  water  catchment 
systems  in  areas  impacted  by  acidic  deposition  may 
contain  elevated  soluble  As  levels.  Acidification  of 
aquatic  ecosystems  that  are  drinking  water  sources 
may  pose  the  prospect  of  enhanced  release  of  As 
from  sediment  to  water  as  well  as  reduction  in 
water  levels  of  Se.  Acidification  of  groundwaters, 
where  As  appears  to  be  especially  mobile,  is  of 
particular  concern  in  this  regard.  The  potential 
impact  of  acidic  deposition  on  As  and  Se  in  soils 
cannot  readily  be  assessed  with  respect  to  human 
exposure,  but  it  would  appear  that  the  behavior  of 
these  metalloids  in  poorly  buffered,  poorly  immo- 
bilizing soils,  e.g.,  sandy  soils  of  low  metal  hydrous 
oxide  content,  would  be  most  affected.  The  effect 
is  opposite  for  the  two  elements;  lowered  pH 
would  appear  to  enhance  As  mobility  and  to 
reduce  Se  availability.  (Lantz-PTT) 
W86-04268 


EFFECTS  OF  ACIDIFICATION  ON  THE  MO- 
BILITY OF  METALS  AND  METALLOIDS:  AN 
OVERVIEW, 

Minnesota  Univ.,  Navarre.  Gray  Freshwater  Bio- 
logical Inst. 
J.  M.  Wood. 

Environmental  Health  Perspectives  EVHPAZ, 
Vol.  63,  p  115-119,  November  1985.  1  fig,  1  tab,  35 
ref.  NIHAM  18101. 

Descriptors:  'Acid  rain,  'Path  of  pollutants, 
'Metals,  'Metalloids,  Sediments,  Soils,  Acidic 
water,  Aquatic  biota,  Environmental  effects,  Ki- 
netics, Thermodynamics,  Arsenic,  Selenium,  Mer- 
cury, Aluminum,  Fish,  Japan,  China,  Guam, 
Drinking  water. 

The  exchange  rates  for  metals  and  metalloids  be- 
tween sediments,  soils,  water  and  aquatic  biota  are 
discussed  in  terms  of  normal  and  acidified  ecosys- 
tems. Where  it  is  possible,  the  pathways  for  a 
number  of  toxic  elements  are  presented  with  spe- 
cial emphasis  on  the  impact  of  acidification  on 
changing  chemical  speciation,  and  on  the  potential 
toxicity  of  such  acid-generated  chemical  species. 
The  pathways  taken  by  each  element  involve  many 
chemical  species,  and  the  distribution  of  these  spe- 
cies is  determined  by  thermodynamic  and  kinetic 
considerations.  Those  species  which  are  stable 
thermodynamically  can  often  be  isolated  and  quan- 
titated.  Ideally  the  precise  chemical  structures  of 
each  of  these  stable  compounds,  or  complexes, 
should  be  analyzed  in  that  matrix  where  they  exist 
naturally.  Unfortunately,  in  the  stressed  system 
entropy  increases  and  there  is  a  concomitant  in- 
crease in  instability  in  both  the  physical  and  biolog- 
ical context.  The  acidification  of  the  aqueous  envi- 
ronment has  already  been  shown  to  cause  signifi- 
cant stress  on  ecosystems.  As  diversity  of  popula- 
tions decrease  to  only  a  few  acid  tolerant  species, 
then  the  normal  balance  for  the  cycling  of  ele- 
ments changes  appreciably.  This  has  already  been 
shown  to  be  the  case  for  mercury  and  aluminum, 
and  may  well  be  the  case  for  the  metalloids  arsenic 
and  selenium.  The  net  effect  of  this  instability  is  an 
increase  in  the  concentration  of  methylmercury  in 
predatory  fish  and  an  increase  in  the  concentration 
of  soluble  aluminum  species  in  surface  waters.  The 
consumption  of  methylmercury-contaminated  fish 
has  already  been  the  cause  of  major  health  prob- 
lems in  Japan  and  more  recently  in  China,  and  the 
consumption  of  drinking  water  containing  high 
concentrations  of  aluminum  is  implicated  in  the 
epidemiology  of  Alzheimer's  disease  in  Guam. 
(Lantz-PTT) 
W86-04269 


INFLUENCE  OF  ACID  RAIN  UPON  WATER 
PLUMBOSOLVENCY, 


Glasgow  Univ.  (Scotland).  Dept.  of  Medicine. 

M.  R.  Moore. 

Environmental    Health    Perspectives    EVHPAZ, 

Vol.  63,  p  121-126,  November  1985.  3  fig,  1  tab,  36 

ref. 

Descriptors:  'Acid  rain,  'Acidic  water,  'Plumb- 
ing, Lead,  Hydrogen  ion  concentration.  Closed- 
loop  systems,  Glasgow,  Ayr,  Scotland,  Water  pol- 
lution effects. 

The  West  of  Scotland  has  had  particular  problems 
in  the  past  associated  with  soft  acidic  water  sup- 
plies and  uptake  of  lead  from  domestic  plumbing 
systems  by  such  water.  As  a  consequence  of  this, 
health  problems  related  to  overexposure  to  lead 
have  been  identified.  The  current  debate  on  acidifi- 
cation of  ground  waters  by  acid  rain  is  therefore 
particularly  pertinent  to  this  area.  Studies  have 
shown  that  even  a  modest  decrease  in  pH  will 
result  in  very  substantial  increase  in  plumbosol- 
vency.  This  was  found  to  be  of  particular  impor- 
tance in  the  city  of  Glasgow  and  town  of  Ayr, 
where  prior  to  water  treatment,  pH  values  were 
6.3  and  5.4,  respectively,  and  where,  consequently, 
large  numbers  of  homes  did  not  comply  with  lead 
in  water  standards  (that  lead  in  water  should  only 
provide  less  than  10%  of  the  overall  daily  exposure 
to  lead).  Closed-loop  lime-dosing  systems  were 
introduced  in  both  Glasgow  and  Ayr  to  increase 
the  pH  with  an  immediate  decrease  in  the  lead 
content  of  the  water  and,  subsequently,  blood  lead 
concentrations  of  the  subjects  living  in  these  areas. 
Such  closed-loop  systems  will  compensate  for  any 
acidity  in  water  supplies,  whether  of  natural  origin 
or  originating  from  acid  rain  precipitation.  Howev- 
er, when  such  treatment  has  not  been  applied,  any 
increase  in  water  acidity  due  to  acid  rain  will 
worsen  a  situation  which  is,  in  many  cases,  already 
unacceptable.  (Lantz-PTT) 
W86-04270 


WATER  CONTENT  OF  ALUMINUM,  DIALY- 
SIS DEMENTIA,  AND  OSTEOMALACIA, 

Virginia  Univ.,  Charlottesville.  School  of  Medi- 
cine. 

M.  R.  Wills,  and  J.  Savory. 

Environmental  Health  Perspectives  EVHPAZ, 
Vol.  63,  p  141-147,  November  1985.  52  ref. 

Descriptors:  'Aluminum,  'Dialysis,  'Water  pollu- 
tion effects,  'Acid  rain,  Kidneys,  Drinking  water, 
Tissue  analysis,  Toxicity,  Tissue  accumulation,  Os- 
teomalacia. 

A  high  concentration  of  aluminum  in  drinking 
water  has  been  implicated  as  a  factor  in  the  etiolo- 
gy of  a  neurological  syndrome  in  one  specific 
geographical  area.  The  role  of  aluminum  as  a  toxic 
agent  in  other  neurological  disorders,  where  renal 
function  is  normal,  is  controversial.  Aluminum  is 
absorbed  from  the  gastrointestinal  tract  and  is  nor- 
mally excreted  by  the  kidneys  in  the  urine.  In 
patients  with  chronic  renal  failure,  aluminum  ap- 
pears to  be  of  proven  toxicological  importance.  In 
these  patients  the  accumulation  of  aluminum  in 
tivues  causes  an  encephalopathy,  a  specific  form  of 
metabolic  bone  disease,  and  an  anemia,  and  also 
plays  an  etiological  role  in  some  of  the  other 
complications  associated  with  end-stage  chronic 
renal  failure.  The  majority  of  chronic  renal  failure 
patients  who  develop  aluminum  toxicity  are  on 
long-term  treatment  with  either  hemo-  or  peritone- 
al dialysis;  some  patients  develop  toxicity  who  are 
only  on  treatment  with  aluminum-containing  phos- 
phate-binding agents.  Aluminum  in  the  dialysate 
appears  to  be  the  major  source  of  the  metal  in 
chronic  renal  failure  patients  who  develop  alumi- 
num toxicity.  The  aluminum  content  of  the  dialy- 
sate depends  primarily  on  the  content  of  the  water 
with  which  it  is  prepared;  there  may  be  some 
contribution  from  the  chemicals  used  in  the  con- 
centrate which  is  added  to  the  water.  Some  domes- 
tic tap-water  supplies  contain  aluminum  in  high 
concentration,  either  naturally  or  because  alumi- 
num has  been  added  as  a  flocculant  in  the  purifica- 
tion process.  Acid  rain  markedly  increases  the 
'natural'  aluminum  content  in  water.  (Lantz-PTT) 
W86-04271 
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HEALTH  RISKS  FROM  ACID  RAIN:  A  CANA- 
DIAN PERSPECTIVE, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). 

C.  A.  Franklin,  R.  T.  Burnett,  R.  J.P.  Paolini,  and 
M.  E.  Raizenne. 

Environmental  Health  Perspectives  EVHPAZ, 
Vol.  63,  p  155-168,  November  1985.  7  fig,  8  tab,  40 
ref. 

Descriptors:  *Acid  rain,  *  Environmental  effects, 
•Canada,  *Health  risks,  Long-Range  Transport  of 
Airborne  Pollutants,  Sulfur  dioxide,  Air  pollution, 
Saskatchewan,  Manitoba,  Asthma,  Copper,  Lead, 
Water  quality  control. 

Acid  rain  is  causing  serious  environmental  damage 
in  eastern  Canada.  The  revenues  from  forest  prod- 
ucts, tourism  and  sport  fishing  are  estimated  to 
account  for  about  8%  of  the  gross  national  prod- 
uct. The  impact  on  human  health  is  not  as  clearcut 
and  a  multi-department  program  on  the  Long- 
Range  Transport  of  Airborne  Pollutants  (LRTAP) 
was  approved  by  the  federal  government  in  June 
1980.  The  objectives  of  the  LRTAP  program  are 
to  reduce  wet  sulfate  deposition  to  less  than  20  kg/ 
ha/yr  in  order  to  protect  moderately  sensitive 
areas.  This  will  require  a  50%  reduction  in  Canadi- 
an S02  emissions  east  of  the  Saskatchewan/Mani- 
toba border  and  concomitant  reductions  in  the 
eastern  U.S.A.  The  objectives  of  the  health  sector 
of  the  program  are  to  assess  the  risk  to  health 
posed  by  airborne  pollutants  which  are  subjected 
to  long-range  transport  and  to  monitor  the  influ- 
ence of  abatement  programs.  Studies  on  the  indi- 
rect effects  of  acid  deposition  on  water  quality 
have  shown  that  acidified  lake  water  left  standing 
in  the  plumbing  system  can  adversely  affect  water 
quality  and  that  federally  set  guidelines  for  copper 
and  lead  are  exceeded.  Flushing  of  the  system 
before  using  the  water  rectifies  the  situation.  Addi- 
tional studies  are  planned  to  further  delineate  the 
magnitude  of  the  health  effects  of  acidified  lake 
water.  (Lantz-PTT) 
W86-04272 


IMPACT  OF  EFFECTS  OF  ACID  PRECIPriA- 
TION  ON  TOXICITY  OF  METALS, 

Umea  Univ.  (Sweden).   Dept.  of  Environmental 

Hygiene. 

G.  F.  Nordberg,  R.  A.  Goyer,  and  T.  W.  Clarkson. 

Environmental    Health    Perspectives    EVHPAZ, 

Vol.  63,  p  169-180,  November  1985.  1  tab,  79  ref. 

Descriptors:  *Acid  rain,  'Toxicity,  *Metals, 
•Water  pollution  effects,  Drinking  water,  Hydro- 
gen ion  concentration,  Corrosion,  Plumbing,  Lead, 
Cadmium,  Copper,  Aluminum,  Dialysis,  Kidneys. 

Human  metal  exposures  via  drinking  water  may  be 
increased  by  acid  precipitation.  Decreasing  pH 
increases  corrosiveness  of  water  enhancing  the  mo- 
bilization of  metal  salts  from  soil;  metallic  com- 
pounds may  be  mobilized  from  minerals,  which 
may  eventually  reach  drinking  water.  Also,  the 
dissolution  of  metals  (Pb,  Cd,  Cu)  from  piping 
systems  for  drinking  by  soft  acidic  waters  of  high 
corrosivity  may  increase  metal  concentrations  in 
drinking  water.  Exposures  have  occasionally 
reached  concentrations  which  are  in  the  range 
where  adverse  health  effects  may  be  expected  in 
otherwise  healthy  persons.  Dissolution  from  piping 
systems  can  be  prevented  by  neutralizing  the  water 
before  distribution.  Increased  aluminum  concentra- 
tions in  water  is  a  result  mainly  of  the  occurrence 
of  Al  in  acidified  natural  waters  and  the  use  of  Al 
chemicals  in  drinking  water  purification.  If  such 
water  is  used  for  dialysis  in  patients  with  chronic 
renal  failure,  it  may  give  rise  to  cases  of  dialysis 
dementia  and  other  disorders.  A  possible  influence 
on  health  of  persons  with  normal  renal  function 
(e.g.,  causing  Alzheimers  disease)  is  uncertain  and 
requires  further  investigation.  While  all  of  the  men- 
tioned possibilities  for  increased  metal  exposures 
due  to  acid  precipitation  do  exist,  information  that 
allows  a  quantitative  estimation  of  their  importance 
is  almost  entirely  lacking  and  more  research  is 
needed.  For  an  evaluation  of  the  impact  to  human 
health  of  increased  metal  exposures,  present 
knowledge  about  relationships  between  dose  (or 
exposure)  and  the  risk  for  adverse  effects  are  re- 
viewed. It  is  concluded  that  improved  knowledge 


would  be  desirable  for  several  of  the  metals  dis- 
cussed. Particularly,  for  an  evaluation  of  possible 
adverse  effects  of  aluminum  in  persons  with 
normal  renal  function,  present  knowledge  is  inad- 
equate and  more  research  is  needed.  (Lantz-PTT) 
W86-04273 


MICROBIAL  BIOMASS,  ACTIVITY,  AND 
COMMUNITY  STRUCTURE  IN  SUBSURFACE 
SOILS, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

T.  W.  Federle,  D.  C.  Dobbins,  J.  R.  Thornton- 
Manning,  and  D.  D.  Jones. 

Ground  Water  GRWAAP,  Vol.  24,  No.  3,  p  365- 
374,  May-June  1986.  4  fig,  4  tab,  23  ref. 

Descriptors:  *Biomass,  'Subsurface  soils,  *Mi- 
croenvironment,  'Soil  contamination,  Water  pollu- 
tion effects,  Soil  environment,  Phospholipids, 
Fatty  acids,  Regression  analysis,  Statistical  analy- 


Biomass  and  community  structure  were  deter- 
mined by  analyzing  the  fatty  acids  of  the  extracta- 
ble  phospholipids,  in  four  soil  types  common  to 
Alabama.  Activity  was  estimated  by  measuring  the 
rate  of  enzymatic  hydrolysis  of  fluorescein  diace- 
tate  (FDA).  In  all  four  soils,  biomass  and  activity 
declined  with  increasing  depth;  however,  the  mag- 
nitude and  pattern  of  this  decline  varied  as  a  func- 
tion of  soil  type.  Biomass  concentrations  in  the 
lower  Ap  horizon  ranged  from  8.2  to  18.0  nano- 
moles  phospholipid/g  dry  wt  soil.  In  the  deepest 
subsoil  horizons,  the  range  was  0.0085  to  0.059 
nanomoles  phospholipid/g  dry  wt  soil.  The  rate  of 
FDA  hydrolysis  was  highly  correlated  with  bio- 
mass (r  =  0.90).  Polyenoic  fatty  acids,  which  are 
present  only  in  eukaryotic  microorganisms,  were 
found  in  all  horizons.  However,  their  relative 
abundance  differed  as  a  function  of  soil  type.  Step- 
wise regression  analysis  revealed  that  soil  charac- 
teristics could  explain  89  and  82%  of  the  variation 
in  biomass  and  activity,  respectively.  The  results 
indicated  that  the  vertical  distribution  of  microor- 
ganisms in  a  soil  profile  differs  greatly  as  a  function 
of  soil  type.  Hence,  soil  type  may  be  an  important 
determinant  as  to  whether  potential  groundwater 
pollutants  are  biodegraded  as  they  pass  through 
the  unsaturated  zone  of  a  soil  profile.  (Lantz-PTT) 
W86-04281 


INDUSTRIAL  WASTES  AND  PUBLIC 
HEALTH:  SOME  HISTORICAL  NOTES,  PART 
1, 1876-1932, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA. 
For  primary  bibliographic  entry  see  Field  5E. 
W86-04327 


EVALUATION  OF  CONVENTIONAL  TREAT- 
MENT PROCESSES  FOR  REMOVAL  OF  MU- 
TAGENIC   Acnvrry    from    municipal 

WASTEWATERS, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic   entry  see  Field   5D. 
W86-04330 


PATHOMORPHOLOGICAL  CHANGES  IN 
GILLS  OF  FISH  FINGERLINGS  (CKRHTNA 
MRIGALA)  BY  LINEAR  ALKYL  BENZENE 
SULFONATE, 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India). 

V.  Misra,  H.  Lai,  G.  Chawla,  and  P.  N. 

Viswanathan. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  10,  No.  3,  p  302-308,  December 

1985.  3  fig,  17  ref. 

Descriptors:  'Gills,  'Fish  toxins,  'Alkylbenzene 
sulfonate,  'Fish  physiology,  Water  pollution  ef- 
fects, Industrial  wastewater,  Environmental  ef- 
fects. 

Synthetic  detergents  used  in  household  cleaning 
have  been  shown  to  be  toxic  to  fish  and  aquatic 
invertebrates.  The  foci  of  local  action  of  detergents 
are  the  gills,  gastrointestinal  canal,  and  to  a  lesser 
extent  the  gonads.  Gills,  a  primary  site  of  osmore- 


gulation and  respiration,  are  the  main  targets  for 
the  aquatic  toxicant,  and  is  the  most  seriously 
affected  organ.  Presence  of  surfactants  are  known 
to  cause  destruction  of  the  gill  epithelium  and 
reduction  of  the  surface  tension,  and  as  a  results 
many  fish  may  die.  The  study  focuses  on  the 
behavior  pattern  of  fish  as  a  primary  indicator  of 
toxicity  as  well  as  the  impact  of  synthetic  deter- 
gents on  gills  with  the  help  of  scanning  electron 
microscopy.  Fish  fingerlings  (Cirrhina  mrigala)  ex- 
posed to  0.005  ppm  (25%  of  LC  sub  50)  concentra- 
tion to  detergents  (linear  alkyl  benzene  sulfonate) 
showed  marked  behavioral  changes  and  distorted 
appearance  of  primary  and  secondary  lamellae 
along  with  damage  to  gill  epithelium  under  scan- 
ning electron  microscopy  at  various  magnifica- 
tions. Mucosal  cells  of  gills  were  found  to  secrete 
mucus  showing  primary  reactions  for  membrane 
damage  leading  to  dysfunction  in  respiration  and 
osmoregulation.  (Lantz-PTT) 
W86-04357 


TOXICOLOGY  OF  SELENIUM  IN  A  FRESH- 
WATER RESERVOIR:  IMPLICATIONS  FOR 
ENVIRONMENTAL  HAZARD  EVALUATION 
AND  SAFETY, 

Wake  Forest  Univ.,  Winston-Salem,  NC.  Dept.  of 

Biology. 

A.  D.  Lemly. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  10,  No.  3,  p  314-338,  December 

1985.  13  fig,  5  tab,  63  ref. 

Descriptors:  'Toxicity,  'Reservoirs,  'Selenium, 
•Population  exposure,  'North  Carolina,  Fishkill, 
Fish  toxins,  Fish  populations,  Lakes,  Tissue  analy- 
sis, Fish  behavior,  Survival. 

A  study  was  conducted  to  document  patterns  of 
accumulation,  and  toxicity  of  selenium,  to  orga- 
nisms in  a  power  plant  cooling  reservoir  in  North 
Carolina.  Selenium  entered  the  reservoir  by  way  of 
effluent  from  the  coal  ash  disposal  basin,  which 
contained  100-200  micrograms  Se/liter.  Concentra- 
tions of  selenium  in  the  lake  water  averaged  10 
micron  g/liter,  but  were  accumulated  from  519 
times  (periphyton)  to  3975  times  (visceral  tissue, 
largemouth  bass)  in  the  biota.  The  pattern  and 
degree  of  accumulation  was  essentially  complete 
within  2  years  after  the  initial  operation  of  the 
power  plant,  and  persisted  throughout  the  remain- 
der of  the  study:  fishes  >  insects  >  annelids  > 
mollscs  >  crustaceans  >  plankton  >  periphyton. 
Of  the  20  species  of  fish  originally  present  in  the 
reservoir,  16  were  entirely  eliminated,  2  were  ren- 
dered sterile  but  persisted  as  adults,  1  was  eliminat- 
ed but  managed  to  recolonize  from  a  relatively 
uncontaminated  headwater  area  as  sterile  adults, 
and  1  was  unaffected.  Two  nonnative  fish  species 
were  accidentally  introduced  and  established  re- 
producing populations.  Abundance  and  diversity 
of  biota  other  than  fishes  was  not  affected.  Relative 
to  control  habitats,  the  contaminated  reservoir  had 
concentrations  of  waterborne  selenium  that  were 
20-30  times  background  levels;  the  flora  and  fauna 
contained  about  10-15  times  background.  The  re- 
sults show  that  selenium  can  accumulate  and  be 
biologically  magnified  to  toxic  levels  in  a  reservoir 
even  though  waterborne  concentrations  are  in  the 
low  microgram  per  liter  range.  (Lantz-PTT) 
W86-04358 


AQUATIC  TOXICITY  EVALUATED  USING 
HUMAN    AND    MONKEY    CELL    CULTURE 

ASSAYS, 

Shimane  Prefectural   Inst,  of  Public  Health  and 

Environmental  Science,  Matsue  (Japan). 

K.  Mochida. 

Bulletin    oF    Environmental    Contamination    and 

Toxicity   BECTA6,   Vol.   36,   No.  4,  p   523-526, 

April  1986.  1  fig,  1  tab,  7  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Cell  lines, 
'Cadmium,  *Zinc,  'Copper,  Heavy  metals,  River 
water,  Diatoms,  Rivers,  Groundwater,  Japan,  Cul- 
turing  techniques. 

A  cell  culture  assay  is  described  in  which  cultures 
of  the  human  established  cell  line  KB  and  primary 
African  green  monkey  kidney  (AGMK)  cells  are 
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used  to  assess  toxicity  of  river  and  ground  water. 
With  Cd,  Cu,  and  Zn  as  model  heavy  metals,  Cd 
was  more  toxic  than  Cu  and  Zn  with  both  types  of 
cultured  cells.  The  present  assay  system  was  found 
to  be  more  sensitive  than  one  using  diatoms.  Sam- 
ples of  river  and  ground  water  from  Japan  (five 
sources  of  each)  were  not  toxic  in  bioassays  with 
either  cell  type  (ie,  percentage  inhibition  of  growth 
never  reached  %5  in  5  monthly  tests  of  each  water 
source).  (Rochester-PTT) 
W86-04362 


ACCUMULATION     OF     SEDIMENT-BOUND 
PCBS  BY  FIDDLER  CRABS, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04365 


ACUTE  METAL  TOXICOLOGY  OF  OLFAC- 
TION IN  COHO  SALMON:  BEHAVIOR,  RE- 
CEPTORS, AND  ODOR-METAL  COMPLEXA- 
TION, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

B.  C.  Rehnberg,  and  C.  B.  Schreck. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  4,  p  579-586, 

April  1986.  2  fig,  2  tab,  16  ref.  Sea  Grant  College 

Program  NA81AA-D-00086. 

Descriptors:  'Mercury,  *Copper,  *Zinc,  'Olefac- 
tion,  'Odor-metal  complexation,  'Salmon,  'Behav- 
ior, 'Toxicity,  Upstream  movements,  Metal-serine 
complexes,  Juvenile  salmon,  Y-trough,  Assay. 

A  behavioral  assay  of  olfaction  based  on  avoidance 
of  L-serine  in  a  two-choice  Y-trough  was  em- 
ployed in  an  attempt  to  determine  the  acute  toxici- 
ties of  Hg,  Cu,  and  Zn  to  juvenile  coho  salmon 
(Oncorhynchus  kisutch)  olfaction.  The  detection 
of  L-serine  by  juvenile  coho  salmon  was  inhibited 
by  Hg  and  Cu,  but  not  by  Zn.  None  of  the  metals 
interfered  with  serine  detection  by  formation  of 
nonstimulatory  metal-serine  complexes.  The  mech- 
anism of  action  of  Cu  remains  unclear,  whereas  Hg 
appears  to  act  at  the  level  of  the  olfactory  recep- 
tor. The  likelihood  of  a  fish  swimming  upcurrent 
into  either  Y-trough  arm  was  depressed  by  the 
presence  of  Zh,  Cu,  or  Hg.  This  depression  of 
swimming  behavior  seemed  to  be  related  only  to 
the  presence  of  the  metal,  not  to  its  concentration, 
because  the  smallest  effects  were  seen  at  the  high- 
est metal  concentrations.  Zn  had  no  observable 
effect  on  olfaction.  The  apparent  decline  in  serine 
avoidance  at  10(-7)  Molar  Zn  probably  resulted 
from  small  sample  size.  Avoidance  of  serine  was 
inhibited  at  all  test  concentrations  of  Cu  and  Hg. 
(Rochester-PTT) 
W86-04366 


EFFECTS  OF  1,2,4-TRICHLOROBENZENE  ON 
ESTUARINE  MACROBENTHIC  COMMUNI- 
TD2S  EXPOSED  VIA  WATER  AND  SEDIMENT, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
M.  E.  Tagatz,  G.  R.  Plaia,  and  C.  H.  Deans. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  10,  No.  3,  p  351-360,  December 
1985.  1  fig,  5  tab,  14  ref. 

Descriptors:  'Trichorobenzene,  'Estuaries,  *Ma- 
crobenthic  ecosystem,  'Ecological  effects,  Water 
pollution  effects.  Sediments,  Toxicity,  Larvae, 
Mollusks,  Arthropods,  Annelids,  Echinoderms, 
Population  exposure. 

Macrobenthic  animal  communities  that  colonized 
sand-filled  aquaria  were  exposed  to  1,2,4-trichloro- 
benzene  (TCB),  a  recent  replacement  for  polychlo- 
rinated  biphenyls  in  the  electrical  industry.  In  one 
test,  communities  established  by  planktonic  larvae 
entrained  in  continuously  supplied  unfiltered  sea- 
water  for  50  days  were  exposed  to  waterborne 
TCB  for  6  days.  In  the  second  test,  the  toxicant 
was  added  to  the  sediment  before  8  weeks  of 
colonization.  Concentrations  that  affected  commu- 
nity structure  were  usually  two  orders  of  magni- 
tude lower  for  waterborne  TCB  than  for  sediment- 
bound  TCB,  but  the  same  types  of  organisms  were 
affected  by  each  route  of  exposure.  The  lowest 
TCB  concentrations  (measured)  that  affected  aver- 


age numbers  of  individuals  exposed  via  the  water 
were  0.04  mg/1  for  mollusks,  0.4  mg/1  for  arthro- 
pods, and  4  mg/1  for  annelids.  The  average  number 
of  species  was  significantly  lower  than  the  control 
at  4  mg/1.  The  TCB  exposures  via  the  sediment, 
the  lowest  concentrations  (nominal)  that  affected 
average  numbers  of  individuals  were  100  micro- 
grams/gm  for  mollusks  and  echinoderms,  and  1000 
micrograms/gm  for  arthropods  and  annelids.  The 
average  number  of  species  in  experimental  aquaria 
was  significantly  lower  than  the  control  at  >  100 
micrograms/gm.  TCB  persisted  in  sediments,  but 
some  leached  into  water  throughout  the  8-week 
exposure  via  sediment.  (Lantz-PTT) 
W86-04398 


EFFECTS  OF  THE  HERBICIDE  ATRAZINE 
ON  AQUATIC  INSECT  COMMUNITY  STRUC- 
TURE AND  EMERGENCE, 

Kansas  Univ.,  Lawrence.  Museum  of  Natural  His- 
tory. 

S.  L.  Dewey. 

Ecology  ECOLAR,  Vol.  67,  No.  1,  p  148-162, 
February  1986.  8  fig,  3  tab,  73  ref,  1  append.  EPA 
Grant  No.  CR808804-02-0. 

Descriptors:  'Atrazine,  'Aquatic  insects,  'Ecolog- 
ical effects,  Herbicides,  Water  pollution  effects, 
Community  structure,  Experimental  ponds,  Ma- 
crophytes,  Algae. 

The  herbicide  atrazine  was  applied  to  0.045-ha 
experimental  ponds  in  two  replicate  concentrations 
of  0,  20,  100,  and  500  micrograms/L  each.  Physi- 
cal, chemical,  and  biological  variables  were  meas- 
ured and  aquatic  insect  community  structure  was 
monitored  in  the  eight  ponds  using  partially  sub- 
merged funnel  emergence  traps.  Atrazine  had  no 
effect  on  water  temperature  or  oxygen  concentra- 
tion. Mean  turbidity  did  increase  significantly  with 
atrazine  concentration,  but  turbidity  could  not  be 
correlated  with  abundance  or  species  richness  of 
emerging  insects.  Macrophyte  production  de- 
creased with  increasing  herbicide  concentration; 
however,  the  macroalga  Chara  sp.  showed  resist- 
ance up  to  100  microgram/L.  The  benthic  insect 
community  was  also  negatively  affected  by  atra- 
zine. Abundance  of  emerging  individuals  of  the 
chironomid  Labrundinia  pUosella  was  significantly 
reduced  at  atrazine  concentrations  as  low  as  20 
micrograms/L,  while  other,  less  abundant  species 
showed  similar  declines.  Benthic  insect  species 
richness  (S),  species  equitability  (J  prime),  and 
total  emergence  all  declined  significantly  with  atra- 
zine addition.  In  general,  abundances  of  nonpreda- 
tory  insects  were  greatly  reduced  with  the  addition 
of  atrazine  (20  micrograms/L),  while  predatory 
insects  showed  no  response  to  the  herbicide.  In 
addition,  emergence  periods  of  several  herbivorous 
insect  species  shifted  to  an  earlier  time  in  atrazine- 
treated  ponds;  the  shift  was  statistically  significant 
for  Oxyethira  pallida.  (Lantz-PTT) 
W86-04401 


EPIDEMIC  CAMPYLOBACTERIOSIS  ASSOCI- 
ATED WITH  A  COMMUNITY  WATER 
SUPPLY, 

Georgia  Dept.  of  Human  Resources,  Atlanta. 
J.  J.  Sacks,  S.  Lieb,  L.  M.  Baldy,  S.  Berta,  and  C. 
M.  Patton. 

American  Journal  of  Public  Health  AJHEAA, 
Vol.  76,  No.  4,  p  424-429,  April  1986.  2  fig,  3  tab, 
33  ref. 

Descriptors:  'Epidemics,  'Campylobacteriosis, 
'Municipal  water,  'Water  supply,  Water  quality, 
Water  pollution  sources,  Water  pollution  effects, 
Bacteria,  Birds,  Campylobacter  jejuni,  Greenville, 
Florida. 

In  May  1983,  an  estimated  865  cases  of  epidemic 
gastrointestinal  disease  occurred  in  Greenville, 
Florida.  Surveillance  of  pharmacy  sales  of  anti- 
diarrheal  medicines  suggested  that  the  outbreak 
was  confined  to  Greenville  and  its  immediate  vi- 
cinity. Surveys  demonstrated  that  the  gastrointesti- 
nal illness  attack  rates  inside  and  outside  the  city 
limits  were  56%  (72/128)  and  9%  (7/77),  respec- 
tively (relative  risk  (RR)  =  6.2);  consumption  of 
city  water  was  associated  with  illness  (RR  =  12); 
and  as  water  consumption  increased,  the  attack 


rate  also  increased  (p  <  0.001).  Four  adults  were 
hospitalized  and  one  outbreak-related  case  of  Guil- 
lain-Barre'  syndrome  was  identified.  Campylo- 
bacter jejuni  was  isolated  from  specimens  from  1 1 
ill  persons,  with  serologic  studies  showing  the  de- 
velopment of  Campylobacter-specific  antibodies. 
Fecal  coliforms  were  found  in  water  samples,  but 
Campylobacter  was  not  recovered  from  water. 
The  city  water  plant,  a  deep  well  system,  had 
numerous  deficiencies  including  an  unlicensed  op- 
erator, a  failure  of  chlorination,  and  open-top  treat- 
ment towers.  Birds  were  observed  perching  on  the 
open-top  treatment  tower.  Of  38  birds  trapped 
seven  weeks  later,  37%  harbored  C.  jenuni.  How- 
ever, plasmid  and  serotyping  studies  showed  that 
strains  were  not  the  same  as  the  common  strain 
from  ill  persons.  This  outbreak  suggests  that  water 
systems  that  are  unprotected  from  contact  with 
birds  may  become  contaminated  and  a  source  of 
outbreaks  of  human  campylobacteriosis.  (Lantz- 
PTT) 
W86-04403 


GROUNDWATER  QUALITY  CHANGES  RE- 
SULTING FROM  A  SURFACE  BROMIDE  AP- 
PLICATION TO  A  PASTURE, 

Science  and  Education  Administration,  Coshocton, 
OH.  North  Appalachian  Experimental  Watershed. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04419 


TIME  SCALES  OF  CATCHMENT  ACIDIFICA- 
TION, 

Virginia  Univ.,  Charlottesville. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04423 


WATER  HARDNESS  AND  CARDIOVASCULAR 
MORTALITY  RATE  IN  ABRUZZO,  ITALY, 

Aquila  Univ.  (Italy).  Faculty  of  Medicine. 
V.  Leoni,  L.  Fabiani,  and  L.  Ticchiarelli. 
Archives   of   Environmental    Health    AEHLAU, 
Vol.  40,  No.   5,  p  274-278,  September/October, 
1985.  1  fig,  4  tab,  30  ref. 

Descriptors:  'Water  quality,  'Mortality,  'Cardio- 
vascular disease,  Abruzzo,  Italy,  Water  hardness. 
Physiological  effects,  Nutrients,  Water  pollution 
effects. 

For  the  years  1969-1978,  the  authors  studied  the 
pattern  of  mortality  resulting  from  cardiovascular 
diseases  (390-438  International  Classification  of 
Disease  (ICD)),  ischemic  heart  diseases  (410-414 
ICD),  and  cerebrovascular  diseases  (430-438  ICD), 
and  then  correlated  mortality  rate  with  water 
hardness.  The  study  took  place  in  the  region  of 
Abruzzo,  Italy,  which  has  a  population  of  594,323. 
The  study  found  that:  (1)  an  inverse  correlation 
can  be  seen  in  relatively  small  non-metropolitan 
areas,  but  with  the  population  uniformly  distribut- 
ed in  relation  to  the  'hardness  of  water'  variable.  It 
was  considered  important  that  in  those  areas  the 
differences  in  diet  and  lifestyles  are  negligible,  and 
that  the  demand  for  food  is  almost  exclusively 
provided  for  locally;  and,  (2)  the  inverse  correla- 
tion can  be  seen  despite  the  fact  that  the  waters 
considered  do  not  fall  below  10  F  of  hardness, 
where  an  excessive  mortality  rate  is  clearly  evi- 
dent. Therefore,  the  'soft  water-hard  arteries'  hy- 
pothesis is  strengthened  with  respect  to  the  dose- 
effect  relationship.  (Lantz-PTT) 
W86-04434 


PCBS  HAVE  DECLINED  MORE  THAN  DDT- 
GROUP  RESIDUES  IN  ARCTIC  RINGED 
SEALS  (PHOCA  HISPDDA)  BETWEEN  1972 
AND  1981, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04440 


EFFICACY  AND  CHEMICAL  PERSISTENCE 
OF  TWO  HIGHLY  ACTTVE  CARBAMATE  DE- 
VELOPMENTAL INHIBITORS, 

California  Univ.,  Parlier.   Mosquito  Control  Re- 
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search  Lab. 

C.  H.  Schaefer,  W.  H.  Wilder,  E.  F.  Dupras,  Jr., 
and  R.  J.  Stewart. 

Journal  of  Agricultural  and  Food  Chemistry 
JAFCAU,  Vol.  33,  No.  6,  p  1045-1048,  Novem- 
ber/December 1985.  9  tab,  8  ref.  USDA  Coopera- 
tive Agreement  No.  82-CRSR-2-1010. 

Descriptors:  *Carbamates,  *Insecticides,  'Chem- 
controf,  •Mosquitos,  Larvae,  Tissue  analysis, 
Mature  growth  stage,  Water  pollution  effects, 
Fish,  Temperature  effects,  Hydrogen  ion  concen- 
tration. 

Ro  1 6- 1 294,  2-(p-(m-chlorophenoxy)phenoxy)ethy  1 
ethylcarbamate,  and  Rol6-1295,  2-(p(m- 
fluorophenoxy)phenoxy)ethylcarbamate,  show 
very  high  efficacy  against  immature  mosquitoes  in 
laboratory  and  field  trials.  When  mosquito  larvae 
are  exposed  to  either  compound,  there  is  no  direct 
toxicity  but  mortality  occurs  in  the  pupal  stage;  at 
even  lower  doses,  adults  emerge  from  the  pupal 
cases  but  are  unable  to  leave  the  water  surface  and 
die  there.  These  compounds  are  stable  in  water 
over  a  wide  range  of  temperature  and  pH.  Rol6- 
1294  appears  to  be  lost  from  water  by  the  effects  of 
sunlight  and  adsorption  onto  organic  matter.  Fish 
accumulate  Ro  16- 1294  from  water  into  their  tissues 
more  than  300-fold  the  water  concentration,  but 
the  residues  steadily  decline  when  exposed  fish  are 
placed  in  untreated  water.  The  efficacy  and  chemi- 
cal persistence  properties  of  Ro  16- 1294  offer  good 
potential  for  its  use  as  a  mosquito  control  agent. 
(Lantz-PTT) 
W86-04465 


PROSPECTIVE  STUDY  OF  SWIMMING-RE- 
LATED DLLNESS:  1.  SWIMMING-ASSOCIAT- 
ED HEALTH  RISK, 

Toronto  Univ.  (Ontario).  Dept.  of  Microbiology. 

R  P.  Seyfried,  R.  S.  Tobin,  N.  E.  Brown,  and  P. 

F.Ness. 

American  Journal   of  Public   Health   AJHEAA, 

Vol.  75,  No.  9,  p  1068-1070,  September  1985.  2  tab, 

23  ref. 

Descriptors:  'Swimming,  *Waterborne  disease, 
•Water  pollution  effects,  'Public  health,  Statistical 
analysis,  Epidemiology,  Pseudomonas  aeruginosa, 
Bacterial  infections. 

During  the  summer  of  1980,  both  swimmers  and 
nonswimmers  were  enlisted  in  a  prospective  epide- 
miological study  to  determine  the  relationship  be- 
tween swimming,  water  quality,  and  the  incidence 
of  illness.  Results  of  4,537  telephone  follow-up 
interviews  showed  that  crude  morbidity  rates  were 
69.6  per  1,000  swimmers  versus  29.5  per  1,000 
nonswimmers.  There  was  little  alteration  in  the 
symptom  rates  when  they  were  adjusted  for  fac- 
tors of  sex,  contact  person,  age,  and  swimming 
shortly  before  or  after  the  interview.  Swimmers 
who  put  their  head  under  water  were  found  to 
have  higher  rates  of  ear  illness.  This  finding  sup- 
ports the  results  of  an  earlier  investigation  that 
demonstrated  a  relationship  between  ear  infections 
and  the  presence  of  Pseudomonas  aeruginosa  in  the 
water.  The  higher  morbidity  rates  observed  here 
among  swimmers  under  the  age  of  20  have  also 
been  noted  in  other  studies.  Swimmers  experienced 
respiratory  ailments  most  frequently,  followed  by 
gastrointestinal,  eye,  ear,  skin,  and  allergenic  symp- 
toms, respectively.  (See  also  W86-04467)  (Lantz- 
PTT) 
W86-04466 


PROSPECTIVE  STUDY  OF  SWIMMING-RE- 
LATED ILLNESS:  2.  MORBIDITY  AND  THE 
MICROBIOLOGICAL  QUALITY  OF  WATER, 

Toronto  Univ.  (Ontario).  Dept.  of  Microbiology. 

P.  L.  Seyfried,  R.  S.  Tobin,  N.  E.  Brown,  and  P. 

F.Ness. 

American   Journal   of  Public   Health   AJHEAA, 

Vol.  75,  No.  9,  p  1071-1075,  September  1985.  3  fig, 

4  tab,  27  ref. 

Descriptors:  'Swimming,  'Waterborne  disease, 
•Water  pollution  effects,  'Public  health,  Statistical 
analysis,  Epidemiology,  Conforms,  Streptococci, 
Pseudomonas  aeruginosa,   Staphlococci,   Ontario. 


Periodic  closure  of  public  beaches  in  North  Amer- 
ica has  emphasized  the  need  for  the  development 
of  adequate  microbiological  standards  for  recre- 
ational waters.  Current  guidelines  for  fecal  con- 
forms, the  bacteriological  indicator  of  choice  in 
North  America,  vary  by  jurisdiction.  In  Ontario, 
Canada,  the  maximum  limit  is  a  geometric  mean 
density  of  100  fecal  coliforms  per  100  ml  of  water, 
where  as  in  most  other  Canadian  provinces  and 
American  states,  the  limit  is  200  fecal  coliforms  per 
ml  of  water.  A  prospective  cohort  epidemiologi- 
cal-microbiological  study  was  carried  out  at  10 
beaches  in  Ontario,  Canada.  Lake  water  and  sedi- 
ment samples  collected  at  the  beaches  were  ana- 
lyzed for  fecal  coliforms,  fecal  streptococci,  heter- 
otrophic bacteria,  Pseudomonas  aeruginosa,  and 
total  staphylococci.  Mean  fecal  coliform  levels  in 
the  surface  water  of  the  lakes  were  within  accept- 
ed guidelines.  Bacterial  densities  were  found  to  be 
approximately  10  times  higher  in  the  sediment  than 
in  the  corresponding  surface  water  samples.  Mor- 
bidity among  swimmers  was  shown  to  be  related  to 
staphylococcal  counts,  to  fecal  coliform  levels, 
and,  somewhat  less  strongly,  to  fecal  streptococcal 
counts.  Total  staphylococci  appeared  to  be  more 
consistent  indicators  for  predicting  total  morbidity 
rates  among  swimmers.  (See  also  W86-04466) 
(Lantz-PTT) 
W86-04467 


ENVIRONMENTAL  ANALYSIS  OF  IRON-PRE- 
CnTTAlTNG  BACTERIA  IN  GROUND  WATER 
AND  WELLS, 

Smith  (S.A.)  Consulting  Services,  Columbus,  OH. 
S.  A.  Smith,  and  O.  H.  Tuovinen. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  5,  No.  4,  p  45-52,  Fall  1985.  1  fig,  49  ref. 

Descriptors:  'Environmental  effects,  'Iron  bacte- 
ria, 'Groundwater,  'Wells,  Literature  review,  Aq- 
uifer characteristics,  Public  health,  Biomass,  Water 
analysis,  Bacterial  degradation,  Corrosion. 

Iron-precipitating  bacteria  are  frequently  cited  as 
being  involved  in  economically  serious  well  and 
aquifer  degradation  that  may  also  have  a  public 
health  impact.  The  problems  of  bacterial  degrada- 
tion, clogging  and  corrosion  in  aquifers  and  wells 
is  an  old  one  that  still  persists  on  a  geographical 
scale  at  least  comparable  to  chemical  pollution  of 
groundwater.  Conceptually,  the  current  base  of 
information  and  study  methods  to  expand  the  data 
base  greatly  resemble  the  problems  of  monitoring 
and  modeling  chemical  groundwater  pollution. 
Quantifying  the  populations  of  the  iron-precipitat- 
ing bacteria  present  in  groundwater  is  a  complex 
problem  not  yet  resolved.  A  survey  of  historical 
and  modern  environmental  literature  provides  nu- 
merous descriptions  of  iron  bacteria  in  aquifers  and 
wells,  along  with  physicochemical  data  collected 
during  bacterial  sampling.  These  data  are  not  con- 
clusively linked  with  iron  bacteria  occurrence. 
Iron  bacteria  is  a  concept  encompassing  may 
genera  and  species  of  bacteria  with  varying  mor- 
phology and  physiology.  Methods  to  detect  bacte- 
ria and  to  quantify  bacterial  biomass  in  aquifers  are 
being  developed,  but  representative  sampling  re- 
mains a  problem.  Predictive  analysis  of  iron  bacte- 
rial growth  awaits  additional  physiological  and 
sampling  research.  (Lantz-PTT) 
W86-O4470 


BIOLOGICAL  ACCUMULATION  AND  MONI- 
TORING OF  CHEMICAL  WASTES  IN  ARCTIC 
WATERS, 

Solway  Marine  Investigations,  Maryport  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04475 


ACCUMULATION  OF  AIRBORNE  TRACE 
POLLUTANTS  BY  ARCTIC  PLANTS  AND 
SOIL, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04479 


EFFECTS  OF  ENGINEERING  CONTROLS  ON 
METHANE  FERMENTATION  TOXICITY  RE- 
SPONSE, 

For  primary  bibliographic  entry  see  Field  5D. 
W86-04501 


SEASONAL  AND  SPATIAL  DISTRIBUTION 
OF  BACTERIA,  CHLOROPHYLL,  AND  NU- 
TRD2NTS  IN  NEARSHORE  LAKE  MICHIGAN, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-04526 


RELATIONSHIPS  BETWEEN  CHLORINATED 
HYDROCARBON  CONCENTRATIONS  AND 
REARING  MORTALITY  OF  CHINOOK 
SALMON  (ONCORHYNCHUS  TSHAWYTS- 
CHA)  EGGS  FROM  LAKE  MICHIGAN, 
Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

J.  P.  Giesy,  J.  Newsted,  and  D.  J.  Garling. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.   1,  p  82-98,    1986.    1   fig,   8  tab,  45  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Chi- 
nook salmon,  'Lake  Michigan,  Oncorhynchus 
tshawytscha,  Water  pollution  effects,  Polychlori- 
nated  biphenyls,  Statistical  analysis,  Aroclor,  Tox- 
aphene,   fish  toxins,   Fish  physiology,  Mortality. 

A  study  was  conducted  to  investigate  a  possible 
correlation  between  chlorinated  hydrocarbon  con- 
centrations and  rearing  mortality  of  chinook 
salmon.  Eggs,  collected  from  adult  Lake  Michigan 
chinook  salmon  in  October  1982,  were  analyzed 
for  chlorinated  hydrocarbon  concentrations  and 
rearing  mortality.  Polychlorinated  biphenyls 
(PCB),  toxaphene,  and  fifteen  other  chlorinated 
hydrocarbons  were  quantified.  Also,  concentra- 
tions of  individual  PCB  congeners  were  quantified. 
We  found  78  quantifiable  PCB  congeners,  only 
three  of  which  were  non-ortho  substituted.  Mean 
concentrations  of  Aroclor  1242,  1254,  and  1260 
were  1.7,  5.4,  and  1.1  micrograms/g,  respectively. 
The  concentration  of  toxaphene-like  material  was 
3.3  micrograms/g,  and  the  mean  concentration  of 
the  total  DDT  complex  was  1.0  micrograms/g. 
Concentrations  of  chlorinated  hydrocarbons 
ranged  approximately  10-fold  among  individual 
fish.  An  analysis  of  variance  components  demon- 
strated that  this  variability  represented  among-fish 
variation  and  was  not  due  to  errors  in  sampling  or 
quantification.  Duplicate  studies  of  egg  viability 
and  fry  mortality,  conducted  at  10,  11,  and  15  C, 
correlated  with  residue  concentrations.  While 
some  residue  concentrations  were  significantly 
negatively  correlated  with  egg  viability  and  sur- 
vival of  fry,  others  were  positively  correlated. 
Thus,  we  observed  no  consistent  trends  in  Pearson, 
pairwise-corTelations  between  either  egg  viability 
or  survival  of  fry  to  swim-up  stage  and  individual 
residue  concentrations.  When  the  residues  were 
classified  into  four  principal  components,  two  of 
the  principal  components  which  contained  primari- 
ly the  toxaphene  and  PCB  concentrations  were 
negatively  correlated  with  survival  of  fry  to  the 
swim-up  stage.  (Author's  abstract) 
W86-04528 


ALGAE  REACTIONS  TO  MINERAL  AND  OR- 
GANIC MICROPOLLUTANTS,  ECOLOGICAL 
CONSEQUENCES  AND  POSSIBILITIES  FOR 
INDUSTRIAL-SCALE  APPLICATION:  A 
REVIEW  (REVUE  DES  REACTIONS  DES 
ALGUES  AUX  MICROPOLLUTANTS  MINER- 
AUX  ET  ORGANIQUES;  CONSEQUENCES 
ECOLOGIQUES  ET  POSSIBILITIES  D* APPLI- 
CATIONS INDUSTRIELLES), 
Societe  Degremont,  Rueil-Malmaison  (France). 
P.  Mouchet. 

Water  Research  WATRAG,  Vol.  20,  No.  4,  p  399- 
412,  April  1986.  1  fig,  5  tab,  121  ref. 

Descriptors:  'Algae,  'Water  pollution  effects,  'Or- 
ganic compounds,  'Industrial  wastewater,  'Miner- 
als, Ecological  effects,  Chaetocurus  calcitrans,  Hy- 
drocarbons, Phenols,  Pesticides,  Lagoons,  Biologi- 
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Group  5C— Effects  Of  Pollution 

cal  degradation,  Heavy  metals,  Polychlorinated  bi- 
phenyls.  Reviews. 

An  aquatic  ecosystem  may  react  to  pollution  in 
different  ways,  some  of  which  combat  the  pollu- 
tion actively;  in  particular,  algae  participate  by 
developing  various  substances  capable  of  complex- 
ing  or  degrading  numerous  organic  or  mineral 
pollutants.  When  heavy  metals  are  not  directly 
accumulated  in  algae,  they  can  often  be  complexed 
by  their  extracellular  metabolites,  e.g.  hydroxa- 
mates,  to  form  organo-metallic  compounds;  the 
ecological  consequences  of  these  phenomena  most 
often  due  to  the  presence  of  Cyanophyceae  are 
varied.  Organic  micropollutants  are  often  metabo- 
lized or  even  assimilated  by  algae.  For  example: 
Hydrocarbons  are  assimilated  by  marine  algae  such 
as  the  diatom  Chaetoceros  calcitrans,  or  by  fresh 
water  algae;  Phenols  are  metabolized  so  far  as  to 
completely  remove  them  through  the  action  of 
phenoloxidases  which  induce  the  formation  of 
transient  degradation  products,  in  particular  quin- 
ones;  Pesticides,  which  are  most  often  accumulated 
in  algae,  are  sometimes  partially  degraded  by  cer- 
tain algae.  However,  this  may  results  in  the  tempo- 
rary appearance  of  metabolites  more  toxic  than  the 
initial  product  (e.g.  DDE  from  DDT);  and,  PCBs 
which  are  so  stable  they  are  fixed  without  being 
metabolized,  by  living  algae,  and  even  dead  ones. 
These  various  reactions  show  that  in  nature,  cer- 
tain algae  prove  specifically  tolerant  to  various 
industrial  wastes  that  contain  mineral  pollutants,  or 
organic  pollutants.  These  observations,  made  both 
in  the  laboratory  and  in  the  field,  could  well  lead 
to  new  applications  in  the  biological  treatment  of 
industrial  waste  water.  Such  possibilities  have  al- 
ready been  proved  for  vascular  plants,  such  as  for 
the  removal  of  heavy  metals  or  phenols.  The  new 
generation  of  biological  treatments  of  industrial 
effluents  will  be  based  on  selected  algae  species 
acting  in  symbiosis  with  bacteria  in  traditional  la- 
gooning  or  through  more  intensive  processes,  such 
as  'activated  algae'  or  culture  of  algae  immobilized 
in  agar  beads  or  on  rotating  discs.  (Lantz-PTT) 
W86-04568 


EVALUATION  OF  MANAGEMENT  ASPECTS 
OF  A  HYPERTROPHIC  AFRICAN  IMPOUND- 
MENT, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry   see  Field   5G. 
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SOURCES  OF  WATER  TO  THE  SEAWATER 
WELL  WHICH  SUPPLIES  THE  FISH  PONDS 
IN  EDLAT:  IMPLICATIONS  FOR  FISHPOND 
MANAGEMENT, 

National  Mariculture  Centre,  Eilat  (Israel). 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04576 


SIMULATION  OF  WATER-BLOOM  IN  A  EU- 
TROPHIC  LAKE  -  TV:  MODELING  THE  VER- 
TICAL MIGRATION  IN  A  POPULATION  OF 
MICROCYSTIS  AERUGINOSA, 

Tokyo    Univ.    of   Agriculture    and    Technology 

(Japan).  Dept.  of  Chemical  Engineering. 

M.  Okada,  and  S.  Aiba. 

Water  Research  WATRAG,  Vol.  20,  No.  4,  p  485- 

490,  April  1986.  2  fig,  2  tab,  14  ref. 

Descriptors:  'Simulation  analysis,  'Eutrophica- 
tion,  *Lakes,  'Model  studies,  'Vertical  distribu- 
tion, 'Microcystis  aeruginosa,  Migration,  Blue- 
green  algae,  Algal  colonies,  Extinction  coefficient, 
Mixing,  Specific  growth  rate,  Light  intensity. 

Simulation  of  the  water-bloom  dominated  by  Mi- 
crocystis (blue-green  algae)  was  carried  out  by 
modifying  the  mathematical  model  presented  pre- 
viously on  the  rising  and  sinking  of  the  algal  colo- 
nies through  a  still  water  column.  In  contrast  to 
the  earlier  work  on  the  simulation  of  single  colo- 
nies, an  overall  behavior  of  many  algal  colonies, 
having  not  only  the  size  distribution  but  also 
having  distribution  initially  throughout  the  water 
column  was  simulated.  The  points  of  the  model 
modified  are  (1)  the  specific  growth  rate  was 
shown  by  a  quadratic  function  of  light  intensity 


that  takes  the  inhibitory  effect  into  account  and  (2) 
the  extinction  coefficient  incorporated  the  light- 
shielding  effect  by  the  algal  cells  existent  depth- 
wise  in  the  water  column  rather  than  a  linear 
function  of  the  concentration  of  suspended  materi- 
als in  the  water.  The  numerical  solutions  of  the 
model  (280  dimensions)  were  in  agreement  qualita- 
tively with  the  observations  ever  reported  on  Mi- 
crocystis behavior  in  eutrophic  lakes.  Factors  rele- 
vant to  the  extinction  coefficient  underwater,  i.e. 
the  concentrations  of  either  microcystis  colonies  or 
other  suspended  materials  were  significant  from 
the  viewpoint  to  control  the  algal  growth  as  a 
whole,  assuming  that  no  nutrients  specific  growth 
rate  especially  when  the  concentrations  of  colonies 
or  other  materials  were  large.  Consequently,  an 
artifical  aeration  was  suggested  to  be  a  commenda- 
ble means  to  ward  off  the  water-bloom.  (Author's 
abstract) 
W86-04579 


BIOLOGICAL  HALF-LIVES  OF  EIGHT  POLY- 
CYCLIC  AROMATIC  HYDROCARBONS 
(PAHS)  IN  RAINBOW  TROUT  (SALMO 
GAIRDNERI), 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

A.  J.  Niimi,  and  V.  Palazzo. 

Water  Research  WATRAG,  Vol.  20,  No.  4,  p  SOS- 
SOT,  April  1986.  3  tab,  33  ref. 

Descriptors:  'Polycyclic  aromatic  hydrocarbons, 
•Rainbow  trout,  'Biological  half-lives,  Regression 
analysis,  Statistical  analysis,  Phenanthrene,  Fluo- 
rene,  Anthracene,  Fluoranthene,  Benzo-a-pyrene, 
Benz-a-anthracene,  Chrysene,  Pyrene,  Tissue  anal- 
ysis, Toxicity. 

Adult  rainbow  trout  were  exposed  to  a  single  oral 
dose  containing  a  mixture  of  eight  polycyclic  aro- 
matic hydrocarbons  (PAHs),  and  fish  were  sam- 
pled at  intervals  between  5-48  days  after  exposure. 
Regression  analyses  on  whole  fish  indicate  levels 
declined  significantly  in  four  of  the  compounds 
monitored.  Their  biological  half-lives  were  esti- 
mated as  9  days  for  phenanthrene,  7  days  for 
fluorene  and  anthracene  and  6  days  for  fluoran- 
thene. No  reliable  estimates  could  be  derived  for 
benzo(a)pyrene,  bene(a)anthracene,  chrysene  or 
pyrene  because  of  low  or  nondetectable  concentra- 
tions at  the  first  sample  interval  although  it  could 
be  suggested  that  their  half-lives  would  be  less  than 
several  days.  The  data  also  suggested  that  these 
PAHs  are  poorly  absorbed  by  trout.  (Author's 
abstract) 
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DEVICE  FOR  THE  CONTINUOUS  MEASURE- 
MENT OF  ALGAL  PHOTOSYNTHETIC  RE- 
SPONSE TO  LIGHT, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
C.  L.  Gallegos,  and  F.  R.  Schiebe. 
Water  Research  WATRAG,  Vol.  20,  No.  4,  p  509- 
516,  April  1986.  5  fig,  35  ref. 

Descriptors:  'Continuous  measurement,  'Photo- 
synthesis, 'Algae,  'Light  intensity,  'Light  penetra- 
tion, 'Measuring  instruments,  Phytoplankton,  Eu- 
trophic waters,  Water  quality,  Dissolved  oxygen. 

A  device  is  described  for  continuously  monitoring 
the  photosynthetic  response  to  light  of  phytoplank- 
ton in  eutrophic  waters.  Water  is  pumped  from  the 
system  being  monitored,  and  flows  in  parallel  into 
8  chambers  that  are  placed  in  a  light  gradient. 
Dissolved  oxygen  is  measured  periodically  at  the 
inflow  and  outflow  of  each  chamber.  Solution  of 
the  dynamic  mass  balance  equation  for  a  well 
mixed  system  provides  an  estimate  of  net  photo- 
synthetic  oxygen  evolution  as  a  function  of  light 
intensity.  The  last  chamber  is  darkened  with 
opaque  plastic  thereby  providing  a  continuous  esti- 
mate of  community  dark  respiration.  The  primary 
assumption  made  in  the  design  of  the  system  (com- 
plete mixing  within  the  chambers)  is  verified  by 
tracer  studies.  The  utility  of  the  system  is  demon- 
strated by  comparison  with  in  situ  incubations,  and 
by  results  of  monitoring  phytoplankton  growth  in 
turbid  waters.  (Author's  abstract) 
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INTEGRATED     ANALYSIS     OF     ACIDIFICA- 
TION IN  EUROPE, 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 
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SUMMARY  OF  WATERBORNE  ILLNESS 
TRANSMITTED  THROUGH  CONTAMINATED 
GROUNDWATER, 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

G.  F.  Graun. 

Journal  of  Environmental  Health  JEVHAH,  Vol. 

48,  No.  3,  p  122-127,  November/December  1985.  4 

fig,  12  tab,  2  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution effects,  'Human  diseases,  'Drinking  water, 
Water  pollution  sources,  Viruses,  Well  water, 
Septic  tanks,  Disinfection,  Fate  of  pollutants, 
Public  health. 

The  use  of  contaminated,  untreated  or  inadequate- 
ly treated  groundwater  was  responsible  for  51%  of 
all  waterborne  outbreaks  and  40%  of  all  water- 
borne  illness  reported  in  the  United  States  during 
1971-82.  Contaminated,  untreated  or  inadequately 
disinfected  groundwater  caused  65%  of  the  water- 
borne  outbreaks  and  66%  of  the  waterborne  illness 
which  occurred  in  noncommunity  and  individual 
water  systems  but  only  32%  of  the  outbreaks  and 
31%  of  illness  in  community  water  systems.  Ill- 
nesses most  frequently  transmitted  through 
groundwater  included  acute  gastroenteritis  of  un- 
determined etiology,  chemical  poisonings,  hepatitis 
A,  shigellosis,  and  viral  gastroenteritis.  Waterborne 
outbreaks  in  water  systems  using  untreated  well 
water  were  caused  primarily  by  the  overflow  of 
seepage  of  sewage  from  septic  tanks  or  cesspools, 
chemical  contamination,  and  surface  runoff  con- 
tamination. An  increase  in  the  number  of  outbreaks 
resulting  from  the  use  of  untreated,  contaminated 
well  water  was  noted  during  the  summer  months. 
(Author's  abstract) 
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EFFECTS  OF  CD(H)  AND  CUOTD  ON  A  BIO- 
FDLM  SYSTEM, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
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RESPONSE  OF  PHOTOSYNTHETIC  PARAM- 
ETERS TO  ENVIRONMENTAL  FACTORS  IN 
SIGGEFORASJON,  SWEDEN, 

Uppsala   Univ.    (Sweden).    Limnologiska   Institu- 

tionen. 

U.  Heyman. 

Archiv  fur  Hydrobiologie  AHYBAY,  Vol.   106, 

No.  2,  p  155-175,  April  1986.  8  fig,  9  tab,  35  ref. 

Descriptors:  'Photosynthesis,  'Environmental  ef- 
fects, Lake  Siggeforasjon,  'Sweden,  Assimilative 
capacity,  Biomass,  Chlorophyll,  Chemical  analysis, 
Phytoplankton,  Light  intensity,  Regression  analy- 
sis, Statistical  analysis. 

Primary  productivity,  phytoplankton  biomass  and 
species  composition,  zooplankton  biomass,  chloro- 
phyll and  environmental  parameters  were  meas- 
ured from  composite  samples  on  44  occasions 
during  1977  and  spring  1978.  The  parameters  of 
the  equation,  assimilation  maximum  (A  sub  m)  and 
photosynthetic  efficiency  (alpha),  were  divided  by 
phytoplankton  biomass,  chlorophyll  or  expressed 
per  unit  water  volume.  These  values  as  well  as 
chlorophyll  concentration  and  chlorophyll  per  bio- 
mass were  related  to  water  chemistry,  light  and 
plankton  biomass  and  composition  by  means  of 
multiple  regression.  The  chlorophyll  content  per 
unit  biomass  varied  in  a  fairly  predictable  way  to 
temperature,  and  the  average  light  intensity  over 
the  two  days  that  preceded  sampling.  A  sub  m  was 
dependent  on  temperature,  biomass  and  species 
composition  but  not  on  chlorophyll.  A  sub  m  per 
unit  biomass  could  be  shown  to  covary  with  the 
phosphorus  content  per  unit  biomass,  and  up  to 
80%  of  the  variation  could  be  explained  by  the 


80 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


regressions.  The  division  of  A  sub  m  by  chloro- 
phyll only  increased  the  unexplained  variation,  in- 
dicating that  the  algae  adapted  their  chlorophyll 
content  to  the  rate  of  dark  reactions,  which  was 
also  indicated  by  the  variation  in  chlorophyll  per 
biomass.  The  use  of  assimilation  number  (A  sub  m/ 
chlorophyll)  as  an  indicator  of  adaptation  and  gen- 
eral status  of  the  phytoplankton  was  thus  of  no 
value  in  this  study.  Alpha  was  relatively  independ- 
ent of  chlorophyll  and  was  mainly  determined  by 
light  intensity,  the  rate  of  dark  reactions  (A  sub  m) 
and  species  composition.  I  sub  k  (A  sub  m/alpha) 
covaned  with  the  average  light  intensity  but  re- 
gression equations  could  only  explain  half  of  the 
variance.  The  regression  equations  explained  large 
parts  of  the  variation  and  rather  good  agreement 
between  measured  and  predicted  integrated  assimi- 
lation was  found.  (Lantz-PTT) 
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EFFECTS  OF  FOREST  FIRE  AND  OTHER  DIS- 
TURBANCES ON  WILDERNESS  LAKES  IN 
NORTHERN  MINNESOTA:  1.  LIMNOLOGY, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  4C. 
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MACROPHYTE  DECOMPOSITION  IN  TWO 
TROPICAL  LAKES, 

Fisheries  Research  Inst.,  Szarvas  (Hungary). 
S.  Ayyappan,  J.  Olah,  S.  L.  Raghavan,  V.  R.  P. 
Sinha,  and  C.  S.  Purushothaman. 
Archiv  fur  Hydrobiologie  AHYBAY,  Vol.   106, 
No.  2,  p  219-231,  April  1986.  3  fig,  5  tab,  27  ref. 

Descriptors:  *Macrophytes,  'Decomposition, 
•Lakes,  *Tropical  regions,  Cellulose,  Protein, 
Water  hyacinth,  Decomposing  organic  matter, 
Temperature  effects,  Cycling  nutrient,  India. 

Seasonal  and  vertical  variations  in  the  decomposi- 
tion rates  of  an  aquatic  macrophyte  and  two  other 
substrates  (filter  paper  cellulose  and  silk  protein) 
provided  as  its  ingredients  in  two  representative 
freshwater  lakes  of  India,  are  discussed.  An  in  situ 
procedure  to  measure  the  weight  losses  was  devel- 
oped that  provides  a  simple  means  of  obtaining 
quick  estimates.  Of  the  three  substrates,  water  hya- 
cinth showed  maximum  decomposition  rates  rang- 
ing from  40  to  11  daily  percent  of  weight  loss  in 
the  pond  and  from  1.1-6.3  in  the  lake.  The  values 
for  cellulose  ranged  from  0  to  3.6  in  the  pond  and 
from  0.1  to  3.5  in  the  lake.  Weight  loss  of  protein 
was  smaller,  ranging  from  0  to  3  in  the  pond  and 
from  0  to  1.2  in  the  lake.  Seasonal  maxima  devel- 
oped during  temperature  maxima  for  hyacinth,  and 
during  minima  for  model  substrates  with  some 
deviations.  Weight  losses  were  higher  in  bottom 
water  and  at  the  sediment-water  interface.  Decom- 
position was  compared  and  discussed  with  the 
measured  physico-chemical  environment  and  bac- 
terial communities  in  the  two  water  bodies  as  well 
as  with  weight  loss  magnitude  known  for  other 
water  bodies.  Decomposition  under  these  tropical 
conditions  was  much  higher  than  in  the  temperate 
zone,  with  rapid  decomposition  an  important  func- 
tion in  mineral  recycling  in  nutrient  deficient  tropi- 
cal waters.  (Lantz-PTT) 
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STUDDZS  ON  THE  ACUTE  TOXICITY  OF  POL- 
LUTANTS TO  FRESHWATER  MACROINVER- 
TEBRATES:  4.  LINDANE  (GAMMA-HEXACH- 
LOROCYCLOHEXANE), 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
D.  W.  J.  Green,  K.  A.  Williams,  and  D.  Pascoe. 
Archiv  fur  Hydrobiologie  AHYBAY,  Vol.    106, 
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Descriptors:  'Lindane,  *Macroinvertebrates,  'Pes- 
ticide toxicity,  Gamma-Hexachlorocyclohexane, 
Trichopterans,  Platyhelminths,  Mollusks,  Crusta- 
ceans, Plecopterans,  Ephemeropterans,  Dipterans, 
Oligochaetes,  Lethal  limit,  Water  pollution  effects, 
England. 

The  acute  toxicity  of  lindane  to  ten  species  of 
macroinvertebrates  was  examined.  Species  tested 


included  a  trichopteran,  platyhelminth,  and  mol- 
lusk,  to  represent  taxa  for  which  there  is  no  avail- 
able literature  on  lindane  toxicity.  Plecopteran, 
ephemeropteran,  dipteran,  crustacean,  and  oligo- 
chaete  species,  (for  which  there  is  some  informa- 
tion, at  least  on  taxonimically  related  species)  were 
also  tested.  Considerable  interspecific  differences 
in  sensitivity  were  observed.  The  most  sensitive 
species  tested  was  Baetis  rhodani  (96  hr  LC50  54 
microgram  lindane/1,  where  LC50  is  the  media 
lethal  concentration),  and  the  most  tolerant  species 
were  Polycelis  tenuis  and  Physa  fontinalis  which 
showed  no  mortality  in  up  to  21  days  when  ex- 
posed to  430  microgram  lindane/1.  The  relative 
sensitivity  of  species  determined  in  this  study  is  not 
radically  different  from  that  which  emerges  from 
an  inspection  of  the  literature,  but  is  appears  that 
species  used  in  this  study  exhibit  higher  48  hr  and 
96  hr  LC50's  than  related  species  tested  in  other 
investigations.  Possible  reasons  for  these  differ- 
ences are  discussed.  Concentrations  of  lindane  in 
United  Kingdom  freshwaters,  generally  lower  than 
1  micrograms  lindane/1,  are  unlikely  to  bring  about 
short  term  mortality  in  the  species  tested  in  this 
study.  However,  the  possible  release  of  lindane  in 
high  concentrations,  and  in  combination  with  other 
pesticides,  suggests  that  further  investigations  of  its 
toxicity,  both  individually  and  in  mixtures,  should 
be  carried  out  in  order  to  determine  the  amounts 
required  to  kill  macroinvertebrates  after  brief  ex- 
posure to  high  concentrations.  (Lantz-PTT) 
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STUDDXS  ON  THE  ACUTE  AND  CHRONIC 
EFFECT  OF  A  2,4-D-CONTAINING  HERBI- 
CIDE (DIKONIRT)  ON  EUDIAPTOMUS  GRA- 
CILIS (G.  O.  SARS)  (CRUSTACEA,  COPE- 
PODA), 

Balatoni  Limnologiai  Kutato  Intezete,  Tihany 
(Hungary). 
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Archiv  fur  Hydrobiologie  AHYBAY,  Vol.  106, 
No.  2,  p  275-286,  April  1986.  4  fig,  2  tab,  24  ref. 

Descriptors:  'Toxicity,  'Lethal  limit,  'Herbicides, 
•Eudiaptomus  gracilis,  Crustaceans,  Dikonirt, 
Lake  Balaton,  Hungary,  Dichlorophenol,  Sodium, 
Physiological  ecology,  Water  pollution  effects. 

The  spring  generation  of  Eudiaptomus  gracilis 
proved  to  be  more  susceptible  2,4-D-containing 
herbicide  (Dikonirt)  in  Lake  Balaton,  than  those 
generations  present  during  other  seasons.  Mean 
lethal  concentration  (LC50)  values  for  the  exami- 
nation periods  in  winter,  spring,  summer  and 
autumn  were  the  following:  90.9,  68.6,  75.2,  81.9 
mg/1,  respectively.  Examinations  of  the  spring  gen- 
eration showed  the  effective  agent  (2,4-D)  of  the 
herbicide  and  its  Na-salt  to  be  less  toxic  on  E. 
gracilis  (LC50  =  144.1  and  173.4  mg/1,  respective- 
ly) than  the  commercial  product  (LC50  =  68.6 
mg/1).  The  contaminant  dichlorophenol  with 
LC50  96  hr  of  6.3  mg/1  proved  to  be  the  most 
toxic.  The  toxicity  of  Dikonirt,  containing  about 
2%  dichlorophenol  and  71.1%  2,4-D,  was  due  to 
the  synergistic  effect  of  the  two  compounds.  At  a 
concentration  ten  times  lower  than  LC50  (i.e.  at 
concentrations  lower  than  the  so  called  harmless 
one)  Dikonirt  diminished  the  number  of  eggs  of  the 
animals  of  the  autumn  and  summer  generations. 
During  the  3-week  studies,  the  females  two  times 
carried  sacs  of  the  experimental  animals,  which 
were  observed.  In  the  autumn  experiments,  the 
average  number  of  eggs  of  animals  living  in  a  2.5 
mg/1  Dikonirt  concentration  was  significantly 
smaller  than  in  the  control.  During  the  summer 
investigations,  at  2.5  mg/1  concentration,  the  aver- 
age number  of  eggs  was  significantly  smaller 
during  both  clutches,  than  in  the  case  of  animals 
living  in  the  control  Balaton  Lake  water.  (Lantz- 
PTT) 
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EFFECT  OF  THREE  DRILLING  FLUIDS  ON 
GROUND  WATER  SAMPLE  CHEMISTRY, 

Geological  Survey,  San  Antonio,  TX.  Water  Re- 
sources Div. 

R.  B.  Brobst,  and  P.  M.  Buszka. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  6,  No.  1,  p  62-70,  Winter  1986.  7  fig,  2  tab,  16 
ref. 


Descriptors:  'Groundwater  pollution,  'Drilling 
fluids,  'Chemical  analysis,  Guar  bean,  Bentonite, 
Sulfates,  Monitoring  wells,  Antigo,  Wisconsin. 

Three  monitoring  wells  were  installed  in  borings 
that  were  constructed  using  water-based  drilling 
fluids  containing  either  (1)  guar  bean,  (2)  guar  bean 
with  breakdown  additive,  or  (3)  bentonite.  These 
fluids  were  selected  to  observe  their  effect  on  the 
chemistry  of  subsequent  water  samples  collected 
from  the  wells.  The  wells  were  installed  to  depths 
of  66  feet,  100.5  feet  and  103  feet,  respectively,  in 
fine-to-medium  sand  and  gravel  outwash  deposits 
near  Antigo,  Wisconsin.  The  bentonite  and  guar 
drilling  fluids  caused  temporarily  elevated  concen- 
trations of  chemical  oxygen  demand  (COD)  in 
groundwater  samples  collected  from  the  monitor- 
ing wells.  Using  standard  development,  purging 
and  sampling  procedures,  elevated  COD  concen- 
trations persisted  for  about  50  days  for  the  well 
bored  with  the  guar-with-additive  fluid,  140  days 
for  the  bentonite  well  and  320  days  for  the  guar 
well.  Unfiltered  groundwater  samples  for  all  wells 
had  greater  concentrations  of  COD  than  samples 
filtered  through  a  0.45  micron  filter.  Sulfate  con- 
centrations also  decreased  with  time  in  the  guar- 
with-additive  well  and  bentonite  well,  but  not  in 
the  guar  well.  The  elevated  COD  concentrations 
are  attributed  to  large  concentrations  of  oxidizable 
carbon  present  in  the  guar  bean  drilling  fluid  and  in 
the  organic  polymers  present  in  the  bentonite  drill- 
ing fluid.  Future  research  should  evaluate  the 
physical  and  geochemical  interaction  of  different 
drilling  fluid  compositions  with'  a  variety  of  geo- 
logic matrices  and  drilling,  well  development  and 
well  purging  techniques.  (Lantz-PTT) 
W86-04655 


EFFECTS  OF  03  AND  ACIDIC  RAIN  ON  PHO- 
TOSYNTHESIS AND  GROWTH  IN  SUGAR 
MAPLE  AND  NORTHERN  RED  OAK  SEED- 
LINGS, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

P.  B.  Reich,  A.  W.  Schoettle,  and  R.  G. 

Amundson. 

Environmental    Pollution    (Series    A)    EPEBD7, 

Vol.  40,  No.  1,  p  1-5,  January  1986.  2  fig,  4  tab,  24 

ref. 

Descriptors:  'Ozone,  'Acid  rain,  'Photosynthesis, 
'Plant  growth,  Environmental  effects,  Simulated 
rainfall,  Chlorophyll,  Maple  trees,  Red  oak  trees, 
Air  pollution. 

Two-year-old  sugar  maple  Acer  saccharum  and 
northern  red  oak  Quercus  rubra  seedlings  were 
exposed  to  all  combinations  of  several  levels  each 
of  ozone  (03)  and  simulated  acidic  rain.  Deposi- 
tion rates  and  amounts  of  simulated  rain  were 
normal  for  eastern  North  America  (12.5  mm  of 
rain  twice/wk)  and  levels  of  acidity  in  the  various 
treatments  ranged  between  pH  5.6  and  3.0.  Plants 
were  exposed  to  03  for  7  hr/day,  5  d/wk.  Concen- 
trations of  03  were  constant  and  ranged  between 
0.02  and  0.12  microliters/1  in  the  various  treat- 
ments. Ozone  treatments  caused  significant  de- 
clines in  net  photosynthesis  in  both  species,  with 
the  largest  reductions  observed  (30%  in  maple  and 
20%  in  oak)  after  two  months  in  the  highest  03 
treatment  (0.12  microliters/1).  Reductions  in 
growth  as  a  result  of  03  treatments  occurred  in 
sugar  maple,  but  apparently  due  to  the  relatively 
short  duration  of  the  pollution  treatments,  growth 
reductions  were  not  observed  in  red  oak.  Chloro- 
phyll contents  in  sugar  maple  leaves  increased  as  a 
result  of  03  exposure.  Simulated  acidic  rain  treat- 
ments had  no  effect  on  either  net  photosynthesis  or 
growth  in  either  species  and  no  interactive  effects 
of  the  two  pollutants  were  observed.  (Lantz-PTT) 
W86-04660 


EXAMINATION  OF  ENVIRONMENTALLY 
SAFE  LEVELS  OF  ZINC  01),  CADMIUM  (ID 
AND  LEAD  (ID  WITH  REFERENCE  TO 
IMPACT  ON  CHANNELFISH  NURIA  DENRI- 
CUS, 

Centre   for   Water   Resources   Development   and 
Management,  Kunnamangalam  (India). 
S.  A.  Abbasi,  and  R.  Soni. 
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Group  5C— Effects  Of  Pollution 

Environmental  Pollution  (Series  A)  EPEBD7, 
Vol.  40,  No.  1,  p  37-51,  January  1986.  4  fig,  4  tab, 
45  ref. 

Descriptors:  'Environmental  effects,  •Lead, 
•Zinc,  *Cadmium,  *Channelfish,  Heavy  metals. 
Toxicity,  Survival,  Water  quality  standards. 

As  a  continuation  of  earlier  studies  on  the  impact 
of  heavy  metals  on  aquatic  organisms,  the  behav- 
ioral responses  and  survival  of  the  teleost  Nuria 
denricus  exposed  to  different  levels  of  zinc  01). 
cadmium  (II)  and  lead  (II)  were  studied.  Safe 
concentration  (SC)  values  of  the  metals  were  de- 
termined with  the  help  of  computer-aided  long- 
term  bioassays.  Comparisons  of  the  SC  with  the 
minimum  allowable  levels  of  the  corresponding 
metals  in  drinking  water,  effluents,  irrigation  water 
and  fisheries  revealed  that,  except  for  a  few  cases, 
the  existing  national  and  international  water  qual- 
ity standards  for  various  water  uses  are  higher  than 
the  SC.  A  significant  decrease  in  survival  was 
observed  in  all  zinc  concentrations  except  1.0  and 
5.0  mg/1.  With  cadmium  a  significant  decrease  in 
survival  was  noted  in  concentrations  above.  0.05 
mg/1  with  100%  mortality  observed  within  50,  720 
and  1100  hr  in  the  10,  5  and  1  mg/1  exposures, 
respectively.  In  lead  exposures,  the  mortality  of 
the  animals  was  significantly  higher  (43-100%)  in 
concentrations  above  0.5  mg/1.  At  lower  concen- 
trations, 0.05  and  0.5  mg/1,  the  mortality  after  1 100 
hr  was  30%  and  17%,  respectively.  The  disparity 
between  the  SC  and  the  permitted  levels  of  zinc 
and  cadmium  was  especially  noteworthy,  indicat- 
ing the  need  for  a  thorough  re-evaluation  of  the 
toxicity  and  safe  levels  of  these  metals.  (Lantz- 
PTT) 
W86-04661 


REVIEW  OF  TOXICITY  TESTING  AND  DEG- 
RADATION STUDIES  USED  TO  PREDICT 
THE  EFFECTS  OF  DD7LUBENZURON  (DIMI- 
LIN)  ON  ESTUARINE  CRUSTACEANS, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC.  Center  for  Environmental  Systems. 

P.  A.  Cunningham. 

Environmental    Pollution    EPEBD7,    (Series    A), 

Vol.  40,  No.  1,  p  63-86,  January  1986.  1  fig,  4  tab, 

44  ref. 

Descriptors:  'Toxicity,  *Diflubenzuron,  •Crusta- 
ceans, *Estuaries,  Chemical  degradation,  Dimilin, 
Insect  control,  Saline  water,  Fresh  water,  Biologi- 
cal analysis,  Environmental  effects,  Mosquitoes, 
Hydrogen  ion  concentration,  Temperature  effects. 

This  review  surveys  the  pertinent  literature  on  the 
effects  of  diflubenzuron  (DFB)(Dimilin)  on  non- 
target  crustacean  species  when  applied  for  mosqui- 
to control  to  freshwater  and  saltwater  habitats. 
Freshwater  research  has  focused  on  field  testing, 
while  estuarine  research  has  been  limited  almost 
exclusively  to  laboratory  toxicity  studies.  Several 
experimental  design  factors  may  affect  the  toxicity 
and  persistence  of  diflubenzuron.  These  factors 
include  formulation,  frequency  of  application  (ex- 
posure), presence  of  organic  matter  and  sediment 
in  the  test  system,  pH,  and  water  temperature. 
Biological  factors  such  as  the  age  of  the  test  orga- 
nism and  the  frequency  and  synchrony  of  moulting 
during  the  exposure  period  also  influenced  the 
observed  response  of  the  experimental  crustacean 
population.  Assessment  of  the  impact  of  DFB  on 
estuarine  crustaceans  is  difficult  as  few  studies 
have  been  conducted  under  conditions  appropriate 
to  its  use  in  saltmarsh  mosquito  control.  (Author's 
abstract) 
W86-04662 


GAS  METABOLISM  EVIDENCE  EN  SUPPORT 
OF  THE  JUXTAPOSITION  OF  HYDROGEN- 
PRODUCING  AND  METHANOGENIC  BACTE- 
RIA IN  SEWAGE  SLUDGE  AND  LAKE  SEDI- 
MENTS, 

Max-Planck-Inst.  fuer  Chemie,  Mainz  (Germany, 
F.R.). 

R.  Conrad,  T.  J.  Phelps,  and  J.  G.  Zeikus. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  50,  No.  3,  p  595-601,  September 
1985.   6  fig,    1   tab,   35   ref.   DOE  Grant  AC02- 
80ER1075. 


Descriptors:  *Gas  metabolism,  'Methane  bacteria, 
•Hydrogen  bacteria,  'Septic  sludge,  'Lake  sedi- 
ments, Kinetics,  Anaerobic  digestion,  Lake  Men- 
dota,  Wisconsin. 

Developed  are  new  techniques  to  measure  dis- 
solved H2  and  H2  consumption  kinetics  in  anoxic 
ecosystems  that  were  not  dependent  on  headspace 
measurements  or  gas  transfer-limited  experimenta- 
tion. These  H2  metabolism  parameters  were  then 
compared  with  measured  methane  production 
rates,  and  estimates  of  H2  production  and  interspe- 
cies H2  transfer  were  made.  The  H2  pool  sizes 
were  205  and  31  nM  in  sewage  sludge  from  an 
anaerobic  digestor  and  in  sediments  (24  m)  from 
Lake  Mendota,  respectively.  The  H2  turnover  rate 
constants,  as  determined  by  using  in  situ  pool  sizes 
and  temperatures,  were  103  and  31/h  for  sludge 
and  sediment,  respectively.  The  observed  H2  turn- 
over rate  accounted  for  only  5  to  6%  of  the 
expected  H2C02  dependent  methanogenesis  in 
these  ecosystems.  Results  are  in  general  agreement 
with  the  results  reported  previously  and  are  used 
to  support  the  conclusion  that  most  of  the  H2- 
dependent  methanogenesis  in  these  ecosystems 
occurs  as  a  consequence  of  direct  interspecies  H2 
transfer  between  juxtapositioned  microbial  associa- 
tions within  floes  or  consortia.  (Lantz-PTT) 
W86-04665 


MODELING  THE  RESPONSE  OF  GREEN- 
HOUSE-GROWN RADISH  PLANTS  TO 
ACTOIC  RAIN, 

Argonne  National  Lab.,  IL.  Environmental  Re- 
search Div. 
P.  M.  Irving. 

Environmental  and  Experimental  Botany 
EEBODM,  Vol.  25,  No.  4,  p  327-338,  November 
1985.  6  fig,  9  tab,  12  ref.  EPA  Agreement  No. 
DW930126-01-0  and  EPRI  Contract  No.  RP  1908- 


Descriptors:  'Acid  rain,  "Radishes,  'Model  stud- 
ies, Simulated  rainfall,  Greenhouses,  Hydrogen  ion 
concentration,  Crop  yield,  Crop  production,  Pho- 
tosynthesis, Environmental  effects. 

Many  dose  response  studies  have  occurred  in 
recent  years,  emphasising  the  need  to  assess  and 
determine  the  impacts  of  acid  rain.  Experimental 
design  parameters  and  model  evaluation  play  im- 
portant roles  in  the  overall  conclusions  of  such 
studies.  To  illustrate  the  importance  of  some  of 
these  factors,  three  dose-response  studies  on  radish 
(Raphanus  sativas  L.)  plants  exposed  to  simulated 
rain  were  performed  in  a  greenhouse.  Significant 
negative  effects  on  marketable  yield  occurred  from 
simulated  rain  having  pH  levels  below  3.8  in  one 
experiment  and  below  3.4  in  another.  The  apparent 
threshold  level  may  have  been  dependent  on  envi- 
ronmental conditions  which  affected  overall 
growth  rates.  In  modeling  the  experimental  results, 
treatments  have  very  high  levels  of  acidity  had  an 
overwhelming  influence  on  the  dose-response 
function  used  to  describe  the  results.  Plants  treated 
with  the  highest  acidity  levels  had  reduced  leaf 
area  which  resulted  in  lower  photosynthesis  per 
plant  and  may  have  been  responsible  for  the  re- 
duced yields  of  plants.  In  addition  to  acidity,  the 
sulfate  to  nitrate  ratio  in  simulated  rain  also  influ- 
enced radish  response.  Nitric  acid  appeared  to 
have  a  greater  effect  than  sulfuric  acid  in  reducing 
yield  at  pH  3.0.  (Lantz-PTT) 
W86-04668 


RESPONSES  OF  THREE  WHEAT  CULTTVARS 
TO  SIMULATED  ACTO  RAIN, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

J.  W.  Johnston,  and  D.  S.  Shriner. 
Environmental  and  Experimental  Botany 
EEBODM,  Vol.  25,  No.  4,  p  349-353,  November 
1985.  2  fig,  3  tab,  15  ref  DOE  No.  40-740-78,  EPA 
No.  79-N0533,  and  DOHER  Contract  No.  DE- 
AC05-840R21400. 

Descriptors:  'Acid  rain,  'Wheat,  'Simulated  rain- 
fall, Sulfuric  acid,  Nitric  acid,  Seedlings,  Hydrogen 
ion  concentration,  Environmental  effects,  Grain 
crops,  Crop  production. 


Seedlings  of  three  wheat  (Tritium  aestivum  L.) 
cultivars  (Arthur  71,  Abe,  and  Oasis)  were  exposed 
to  simulated  rain  acidified  to  pH  5.6,  4.3,  4.0,  3.3, 
3.0,  or  2.3  with  sulfuric  and  nitric  acids.  The 
parameters  measured  included  foliage  weight,  tiller 
number,  and  the  number  of  leaves  with  more  than 
10%  necrosis  per  pot.  The  results  showed  that  acid 
rain  at  average  ambient  levels  (pH  4.3  or  4.0) 
caused  reduced  growth  of  Arthur  71  and  Abe  and 
had  no  effect  on  Oasis.  At  levels  of  acidity  (pH  2.3) 
higher  than  those  normally  encountered  in  rain,  all 
three  cultivars  exhibited  enhanced  growth.  Tiller- 
ing increased  with  rain  acidity  for  Abe,  but  was 
relatively  constant  for  both  Arthur  71  and  Oasis. 
The  number  of  leaves  with  more  than  10%  tip 
necrosis  increased  with  rain  acidity  for  each  culti- 
var.  These  results  showed  that  differences  in  culti- 
var  sensitivity  may  be  important  in  efforts  to  assess 
the  impact  of  acid  rain  on  crop  productivity.  (Au- 
thor's abstract) 
W86-04669 


MICROBIAL  DECOMPOSITION  OF  CELLU- 
LOSE IN  ACTOD7YING  LAKES  OF  SOUTH- 
CENTRAL  ONTARIO, 

Toronto  Univ.  (Ontario).  Dept.  of  Microbiology. 
J.  F.  M.  Hoeniger. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  50,  No.  2,  p  315-322,  August  1985. 
6  fig,  2  tab,  52  ref. 

Descriptors:  'Microbial  degradation,  'Cellulose, 
•Acid  rain,  'Acidic  water,  'Ontario,  Lakes,  Bacte- 
rial analysis,  Sediments,  Water  columns,  Hydrogen 
ion  concentration,  Bacteria,  Plankton,  Ecological 
effects. 

The  rate  of  cellulose  breakdown  and  density  of 
bacterial  populations  were  measured  in  the  epilim- 
netic  sediments  and  water  columns  of  lakes  in 
central  Ontario  that  differ  in  pH,  alkalinity,  and 
nutrient  status  and  are  particularly  sensitive  to 
acidic  inputs  from  atmospheric  decomposition. 
There  was  no  significant  difference  in  decomposi- 
tion rate  in  either  oxic  or  anoxic  sediment  when 
mean  epilimnetic  pHs  were  in  the  range  5.5  to  6.9. 
The  importance  of  these  findings  for  the  break- 
down of  autochthonous  detritus  in  Canadian  Shield 
lakes  is  discussed.  Furthermore,  the  results  of  these 
experiments,  in  which  dyed  strips  of  cellophane 
(regenerated  cellulose)  were  used  as  substrate, 
were  compared  with  results  of  earlier  decomposi- 
tion studies  carried  out  with  coarse  Utter  (leaves, 
twigs).  Acridine  orange  direct  counts  of  bacteria  in 
the  top  1  cm  of  sediment  ranged  from  5.5  times  10 
to  the  8th  power  to  1.0  times  10  to  the  9th  power/ 
gm,  and  in  planktonic  water  samples  from 
1,100,000  to  1,800,000/ml.  Bacterial  densities  were 
significantly  higher  in  both  the  shallow  sediment 
(P  <  0.01)  and  the  water  column  (P  <  0.05)  of 
dystrophic  lakes  than  at  these  sites  in  oligotrophic 
lakes.  (Lantz-PTT) 
W86-04672 


INCIDENCE  OF  VD3RIO  CHOLERAE  AND  RE- 
LATED VIBRIOS  IN  A  COASTAL  LAGOON 
AND  SEAWATER  EVFLUENCED  BY  LAKE 
DISCHARGES  ALONG  AN  ANNUAL  CYCLE, 

Valencia  Univ.  (Spain).   Dept.  of  Microbiology. 
E.  Garay,  A.  Arnau,  and  C.  Amaro. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  50,  No.  2,  p  426-430,  August  1985. 
3  fig,  2  tab,  27  ref. 

Descriptors:  'Coastal  lagoons,  'Seawater,  'Lake 
discharges,  'Annual  cycle,  Vibrio  cholerae,  Albu- 
fera  Lake,  Valencia,  Spain,  Water  temperature. 
Nutrients. 

Most  probable  numbers  of  Vibrio  cholerae  and 
related  vibrios  were  determined  in  Albufera  Lake, 
Valencia,  Spain,  and  in  coastal  waters  under  the 
influence  of  the  lake  discharges  over  the  course  of 
an  annual  cycle.  The  objective  of  this  study  was  to 
evaluate  the  incidence  of  V.  cholerae  and  related 
vibrios  in  a  lake  and  in  coastal  waters  south  of 
Valencia  influenced  by  the  lake  discharges  over 
the  course  of  a  year.  The  effect  of  water  tempera- 
ture, type  of  water,  and  load  of  vibrios  discharged 
by  the  lake  into  the  sea  was  also  evaluated.  Maxi- 
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mum  recovery  of  vibrios  reached  1,000/ml  in  both 
types  of  waters  analyzed.  V.  cholerae  numbers 
reached  1,000  in  one  of  the  coastal  sites.  Frequent- 
ly during  the  warm  season,  all  vibrios  isolated 
were  identified  as  V.  cholerae.  Occasionally,  no  V. 
cholerae  was  recovered.  The  recovery  of  vibrios 
was  significantly  influenced  by  the  temperature  of 
the  water  and  the  type  of  water  analyzed.  Most  of 
the  V.  cholerae  isolates  were  included  in  Heiberg 
groups  I  and  II,  and  nearly  50%  of  the  strains  used 
chitin  as  sole  carbon  source.  Indole  was  not  pro- 
duced by  100%  of  the  strains.  All  strains  tested 
were  non-Ol  serovars.  (Lantz-PTT) 
W86-04674 


SURVIVAL  AND  ENUMERATION  OF  THE 
FECAL  INDICATORS  BIFIDOBACTERIUM 
ADOLESCENTIS  AND  ESCHERICHIA  COLI 
IN  A  TROPICAL  RAIN  FOREST  WATERSHED, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04675 


BACTERIAL  BIOMASS,  METABOLIC  STATE, 
AND  ACTrVTrY  IN  STREAM  SEDIMENTS:  RE- 
LATION TO  ENVIRONMENTAL  VARIABLES 
AND  MULTIPLE  ASSAY  COMPARISONS, 

Academy   of  Natural    Sciences   of  Philadelphia, 
Avondale,   PA.   Stroud  Water  Research  Center. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-04677 

5D.  Waste  Treatment  Processes 


ADIPIC  ACID-ENHANCED  LIME/LIME- 
STONE TEST  RESULTS  AT  THE  EPA  ALKALI 
SCRUBBING  TEST  FACILITY, 

Bechtel  National,  Inc.,  San  Francisco,  CA. 

D.  A.  Burbank,  and  S.  C.  Wang. 

Capsule  Report  EPA  625/2-82-029,  April  1982.  21 

p,  9  fig,   11  tab.  Contract  No.  EPA  68-02-3114. 

Descriptors:  *Air  pollution,  *Fly  ash,  *Sulfur, 
Sulfur  compounds,  Adipic  acid,  Electric  power- 
plants,  Waste  treatment,  Industrial  wastes,  Eco- 
nomic aspects. 

The  results  of  testing  adipic  acid-enhanced  lime 
and  limestone  for  gas  scrubbing  at  the  Shawnee 
Power  Station  Test  Facility  are  described.  As 
background  information,  earlier  adipic  acid  addi- 
tive test  results  from  a  0.1  MW  pilot  plant  study 
are  summarized.  Also,  the  preliminary  results  from 
a  100  MW  full-scale  demonstration,  and  from  a  27 
MW  equivalent  industrial  boiler  test  are  reported. 
The  results  of  the  tests  showed  adipic  acid  to  be 
very  effective  in  improving  S02  removal  efficien- 
cy, even  when  operating  at  chloride  levels  as  high 
as  17,000  ppm.  A  TCA  scrubber,  which  removed 
82%  of  the  inlet  S02  without  the  additive,  yielded 
89%  S02  removal  with  700  ppm  adipic  acid,  91% 
removal  with  1,000  ppm,  and  93%  with  2,000  ppm 
adipic  acid.  The  limestone  utilization  was  concur- 
rently increased  from  77%  without  the  additive  to 
91%  with  1,600  ppm  adipic  acid.  The  observed 
effects  thus  confirmed  the  theoretical  expectations 
in  all  respects.  In  addition,  the  tests  showed  no 
serious  interference  by  adipic  acid  on  the  perform- 
ance of  the  oxidizer,  operation  at  pH  6.1.  The 
quality  of  the  oxidized  sludge  was  similar  to  that 
obtained  when  operating  without  adipic  acid,  al- 
though small  differences  were  detected.  (Halter- 
man  -  PTT) 
W86-03901 


NEW  AQUEOUS  WASTE  TREATMENT  FACIL- 
ITY AT  ROCKY  FLATS, 

Atomics  International  Div.,  Golden,  CO.  Rocky 

Flats  Plant. 

K.  G.  Peter. 

Report  RFP-3259,  1982.  9  p,  1  ref. 

Descriptors:  'Wastewater  treatment,  'Radioactive 
wastes,  'Water  conservation,  Water  reuse,  Cooling 
water,  Evaporation,  Clarification,  Chemical  pre- 
cipitation, Boiler  water,  Sludge  disposal,  Floccula- 
tion,  Rocky  Flats. 


The  new  waste  treatment  facility  at  Rocky  Flats, 
Building  374,  removes  radioactive  and  chemical 
contaminants  from  aqueous  process  effluents  col- 
lected from  operations  throughout  the  plant.  Solids 
are  separated  from  liquids  in  a  three-stage  precipi- 
tation process,  each  of  which  consists  of  a  reactor, 
a  flocculator,  and  a  clarifier.  Acidic  wastes  are 
made  basic  and  filtered  before  being  introduced 
into  the  first  stage  feed  tank  along  with  the  basic 
wastes.  Less  hazardous  wastes  are  introduced  into 
the  second  or  third  stage.  Sludge  from  the  clarifi- 
ers  is  stored  in  a  filter  fed  tank  and  fed  into  a 
rotary-drum  vacuum  filter.  The  filtrate  is  recycled 
to  the  first  stage  feed  tank.  The  sludge  is  dried, 
cooled,  and  packaged  for  shipment  offsite.  The 
supernatant  fluid  from  the  three-stage  precipitation 
process  is  filtered  and  fed  into  holding  tanks,  then 
into  a  multiple-effect  evaporator.  The  water  recov- 
ered from  the  evaporator  is  used  as  boiler  feed 
water  or  cooling  tower  water.  The  concentrate  is 
sent  to  a  spray  dryer  and  filter.  The  total  average 
solids  output  is  400  kg/hr  from  an  average  feed 
rate  of  14,900  liters/hr.  Average  dried  sludge  pro- 
duction is  80  kg/hr;  average  evaporator  salt  pro- 
duction is  320  kg/hr.  (Cassar  -  PTT) 
W86-03904 


FINE  PORE  (FINE  BUBBLE)  AERATION  SYS- 
TEMS. 

American  Society  of  Civil  Engineers,  New  York. 
Committee  on  Oxygen  Transfer. 
Summary    Report    EPA/625/8-85/010,    October 
1985.  50  p,  19  fig,  11  tab,  82  ref. 

Descriptors:  'Aerators,  'Wastewater,  'Waste, 
Wastewater  treatment,  Waste  management,  Waste 
treatment,  Industrial  wastewater,  Municipal 
wastewater,  Aeration. 

Fine  pore  aeration  is  one  of  the  most  widespread 
methods  used  to  treat  wastewater.  A  description  of 
currently  used  devices  includes  types  of  materials, 
types  of  fine  pore  diffusers,  diffuser  layout  and 
characteristics  of  fine  pore  media.  A  summary  of 
performance  characteristics  is  presented  for  both 
clean  water  and  process  water  performance.  Oper- 
ation and  maintenance  considerations  include  the 
impact  of  system  design,  installation,  and  fouling 
phenomena.  A  discussion  of  retrofit  considerations 
includes  design  factors  and  economic  analyses. 
(Halterman  -  PTT) 
W86-03914 


COMPOSTING  OF  MUNICIPAL 

WASTEWATER  SLUDGES, 

Eastern  Research  Group,  Inc.,  Arlington,  MA. 
J.  Connery. 

Seminar  Publication  EPA  625/4-85-014,  August 
1985.  68  p,  82  fig,  23  tab,  21  ref. 

Descriptors:  'Sludge  disposal,  'Composting, 
Waste  treatment,  Waste  management,  Wastewater 
management,  Wastewater  treatment,  Land  applica- 
tion, Municipal  wastewater. 

General  principles  for  the  design  of  municipal 
wastewater  sludge  composting  facilities  are  pre- 
sented. Specific  subjects  covered  include  public 
relations  aspects,  aesthetic  and  environmental  con- 
siderations, marketing  and  distribution,  economic 
aspects,  facility  design  considerations,  site  specifi- 
cations, public  health  considerations,  and  process 
monitoring.  Case  histories,  covering  a  variety  of 
types  and  locations  of  composting  facilities,  are 
presented.  Static  pile  composting  operations,  wind- 
row facilities,  and  in-vessel  composting  are  de- 
tailed in  these  case  studies.  Finally,  federal  and 
state  regulations,  pertaining  to  composting  of  mu- 
nicipal wastewater  sludges,  are  reviewed.  (Halter- 
man -  PTT) 
W86-03917 


MICROBIAL  REMOVAL  OF  TRACE  ORGAN- 
ICS  DURING  RAPID  INFILTRATION  RE- 
CHARGES OF  GROUND  WATER, 

Rice  Center,  Houston,  TX. 

S.  R.  Hutchins,  and  C.  H.  Ward. 

IN:  Second  International  Conference  on  Ground 

Water   Quality   Research:   Proceedings,    National 

Center   for   Ground   Water    Research,    Houston, 


Texas.  (1985).  p  18-21,  2  fig,  3  tab,  25  ref. 

Descriptors:  'Organic  compounds,  'Trace  levels, 
'Recharge,  'Fate  of  pollutants,  'Biodegradation, 
Rapid  infiltration  recharge,  Groundwater,  Soil,  In- 
duced infiltration,  Water  reuse,  Artifical  recharge. 

Soil  column  tests  and  field  experiments  were  de- 
signed to  evaluate  microbial  removal  of  trace  or- 
ganics  during  rapid  infiltration  recharge  of  ground 
water.  Column  tests  using  acclimated  soil  from  an 
operational  system  demonstrated  good  removal  of 
trace  organics.  Increased  concentrations  of  target 
compounds  in  the  feed  did  not  always  results  in 
corresponding  increases  in  the  column  effluent. 
Microbial  adaptation  was  evident  for  some  com- 
pounds. Other  compounds  appeared  to  exhibit  a 
minimum  concentration  below  which  biodegrada- 
tion did  not  proceed.  Microbial  activity  was  con- 
firmed as  a  fate  mechanism  for  several  target  com- 
pounds using  radiolabels.  In  direct  correlation  with 
field  results,  the  induction  of  anaerobiosis  in  the 
soil  columns  resulted  in  increased  fractional  break- 
through of  trace  organics.  (Author's  abstract) 
W86-04046 


DENTTRIFICATION  DURING  WASTEWATER 
RENOVATION  GROUNDWATER  RECHARGE, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
J.  C.  Lance. 

IN:  Second  International  Conference  on  Ground 
Water  Quality  Research:  Proceedings,  National 
Center  for  Ground  Water  Research,  Houston, 
Texas.  (1985).  p  22-24,  2  fig,  11  ref. 

Descriptors:  'Denitrification,  'Groundwater  re- 
charge, 'Wastewater  renovation,  Groundwater, 
Recharge,  Experiments,  Laboratory  testing,  Ni- 
trates, Artificial  recharge,  Water  reuse. 

Ground  water  recharge  is  an  effective  way  to 
renovate  sewage  water  but  recharge  systems  must 
be  carefully  designed  and  managed  to  avoid 
ground  water  contamination  and  to  produce  re- 
claimed water  suitable  for  reuse.  Nitrate  can  be 
removed  from  wastewater  by  alternating  wetting 
and  drying  cycles  in  flooding  basins  to  promote 
nitrification  during  the  dry  periods  and  denitrifica- 
tion during  subsequent  flooding  periods.  The  pro- 
portion of  nitrogen  removed  by  denitrification  de- 
pends upon  the  carbon  content  of  the  sewage 
water  and  the  infiltration  rate  of  the  recharge 
basins.  Ground  water  recharge  is  an  effective  way 
to  renovate  sewage  water  but  recharge  systems 
must  be  carefully  designed  and  managed  to  avoid 
ground  water  contamination  and  to  produce  re- 
claimed water  suitable  for  reuse.  Field  studies 
where  groundwater  recharge  basins  were  intermit- 
tently flooded  with  secondary  sewage  effluent 
showed  that  systems  with  high  infiltration  rates  (30 
to  60  cm/day)  removed  most  of  the  fecal  microor- 
ganisms, organic  material,  and  phosphates.  Initial 
laboratory  experiments  snowed  that  the  NH4-N 
was  adsorbed  by  the  soil  exchange  complex  during 
one  flooding  period  and  held  until  the  dry  period 
when  oxygen  entered  the  soil  and  nitrification  oc- 
curred. The  nitrate  formed  during  the  dry  period 
was  leached  from  the  soil  during  the  next  flooding 
period,  and  the  incoming  sewage  water  provided 
organic  carbon  for  some  denitrification,  while  the 
NH4-N  of  the  sewage  water  was  adsorbed  at  the 
same  time.  The  difficulty  with  this  approach  has 
been  that  nitrate  which  formed  during  the  dry 
period  is  leached  through  the  soil  in  a  concentrated 
peak,  and  the  concentration  of  organic  carbon  in 
the  sewage  water  is  too  low  for  complete  denitrifi- 
cation. Thirty  percent  of  the  nitrogen  was  re- 
moved when  the  loamy  sand  columns  were  flood- 
ed with  secondary  sewage  effluent  at  infiltration 
rates  of  30  to  40  cm/day,  which  agrees  well  with 
estimates  of  nitrogen  removed  by  field  recharge 
basins  at  comparable  loading  rates.  (Lantz  -  PTT) 
W86-04047 


MICROBIAL  ECOLOGY  OF  A  HAZARDOUS 
WASTE  DISPOSAL  SITE:  ENHANCEMENT  OF 
BIODEGRADATION, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 
Science  and  Engineering. 
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Group  5D — Watte  Treatment  Processes 


a: 


M.  D.  Lee,  and  C.  H.  Ward. 

IN:  Second  International  Conference  on  Ground 
Water  Quality  Research:  Proceedings,  National 
Center  for  Ground  Water  Research,  Houston, 
Texas.  (1985).  p  25-27,  5  fig,  1  tab,  8  ref. 

Descriptors:  'Biodegradation,  'Groundwater, 
•Waste  disposal,  Microbial  activity,  Aromatic 
compounds,  Oxygen,  Nutrients. 

Pollution  of  ground  water  by  organic  compounds 
is  a  serious  threat  to  the  nation's  water  supply. 
Biodegradation  of  organic  contaminants  by  the 
indigenous  microbial  population  is  one  of  the  most 
effective  methods  for  removing  these  contami- 
nants. However,  microbial  activity  in  aquifers  may 
be  limited  by  the  levels  of  dissolved  oxygen,  nutri- 
ents, or  the  numbers  of  microorganisms  capable  of 
degrading  the  contaminants.  The  effects  of  nutrient 
and  oxygen  addition  on  biodegradation  were  tested 
on  ground  water  collected  aseptically  from  a  well 
at  an  abandoned  wood-creosoting  operation  in 
Conroe,  Texas.  The  ground  water  from  this  well  is 
contaminated  with  10-500  micrograms/liter  levels 
of  several  polynuclear  aromatic  compounds  includ- 
ing naphthalene,  dibenzofuran,  fluorene,  2-methyl 
naphthalene,  and  phenanthrene.  To  one  sample, 
nutrients  (nitrogen,  phosphorus,  potassium,  carbon- 
ate, magnesium,  calcium,  manganese,  sulfate,  and 
iron)  and  dissolved  oxygen  were  added.  To  an- 
other sample,  dissolved  oxygen  alone  was  added  to 
distinguish  the  effects  of  nutrient  addition.  One 
sample  was  incubated  under  nitrogen  to  simulate 
the  oxygen  limited  conditions  found  in  the  aquifer. 
A  sterile  control  was  prepared  by  filter  sterilization 
and  the  addition  of  1  %  sodium  azide.  Results  from 
the  experiment  indicate  that  the  compounds  were 
degraded  most  rapidly  in  the  sample  with  nutrients 
and  dissolved  oxygen,  but  that  the  overall  removal 
was  as  high  in  the  sample  supplied  with  dissolved 
oxygen.  There  was  little  or  no  removal  in  the 
control  and  no  microbial  growth.  Microbial  num- 
bers increased  most  rapidly  in  the  sample  with 
added  nutrients  with  a  concurrent  drop  in  the 
concentration  of  the  contaminants.  (Author's  ab- 
stract) 
W86-04048 


BIODEGRADATION  OF  HALOAROMATIC 
SUBSTRATES  IN  A  SHALLOW  ANOXIC 
GROUND  WATER  AQUIFER, 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

J.  M.  Suflita,  and  S.  A.  Gibson. 

IN:  Second  International  Conference  on  Ground 

Water  Quality   Research:   Proceedings,   National 

Center    for   Ground    Water   Research,    Houston, 

Texas.  (1985).  p  30-32,  3  fig,  2  tab,  17  ref.  Contract 

No.  CR8 11 146-01-0. 

Descriptors:  *  Biodegradation,  'Groundwater  res- 
ervoirs, 'Groundwater  pollution,  'Water  pollution 
treatment,  'Haloaromatic  substrates,  Groundwat- 
er, Aquifers,  Water  pollution,  Degradation,  Path  of 
pollutants,  Fate  of  pollutants. 

Anaerobic  ground  water  aquifers  receive  a  variety 
of  xenobiotic  contaminants,  but  the  eventual  fate  of 
these  chemicals  is  uncertain.  We  investigated 
whether  several  halogenated  benzoates,  phenols 
and  phenoxy-acetic  acid  herbicides  could  be  de- 
graded in  microcosms  innoculated  with  anoxic  aq- 
uifer material  sampled  from  two  sites  near  the 
municipal  landfill  in  Norman,  Oklahoma.  One  site 
was  actively  methanogenic,  whereas  carbon  flow 
in  the  other  site  was  apparently  dominated  by 
sulfate-reducing  processes.  After  two  months,  ben- 
zoate  and  phenol  were  completely  metabolized  in 
samples  from  both  sites,  but  phenoxyacetate  per- 
sisted in  sulfate-reducing  microcosms.  The  methan- 
ogenic aquifer  samples  showed  more  than  80% 
conversion  of  9  of  10  halobenzoates,  5  of  7  chloro- 
phenols,  and  2  of  2  phenoxyacetic  acid  herbicides. 
The  sulfate-reducing  aquifer  samples  showed  no 
ability  to  transform  the  halogenated  substrates 
during  the  initial  period.  High  pressure  liquid  chro- 
matography and  mass  spectral  evidence  indicated 
that  the  primary  degradation  pathway  for  these 
chemicals  involved  the  loss  of  an  aryl  halide  and 
its  substitution  by  a  hydrogen  atom.  Complete 
dehalogenation  was  required  before  the  substrates 
could  be  completely  mineralized.  These  results  in- 


dicate that  the  microflora  of  anoxic  aquifers  have 
the  potential  to  reductively  metabolize  xenobiotic 
chemicals  under  the  proper  environmental  condi- 
tions. (Author's  abstract) 
W86-04050 


MODELLING  OF  NITROGEN  REMOVAL  IN 
THE  VADOSE  ZONE, 

Murdoch  Univ.  (Western  Australia).  School  of  En- 
vironmental and  Life  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04070 


USE  OF  AN  UPFLOW  FIXED  BED  REACTOR 
FOR  TREATMENT  OF  A  PRIMARY  SETTLED 
DOMESTIC  SEWAGE, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

D.  Amar,  J.  Partos,  C.  Granet,  G.  M.  Faup,  and  J. 
M.  Audic. 

Water  Research  WATRAG,  Vol.  20,  No.  1,  p  9- 
14,  January  1986.  10  fig,  6  tab,  13  ref. 

Descriptors:  'Domestic  wastes,  'Aerobic  treat- 
ment, 'Fixed  bed  reactor,  Wastewater  treatment, 
Wastewater  facilities,  Design  operations. 

The  study  presents  and  demonstrates  results  ob- 
tained from  an  half  full  scale  upflow  fixed  bed 
reactor  (UFBR)  treating  a  primary  settled  domes- 
tic sewage.  This  study  used  expanded  clay  with  an 
effective  size  of  2.7  mm  containing  hematite  and 
magnetite  as  a  granular  medium.  The  content  of 
TSS  in  the  effluent  treated  was  always  between  10 
and  20  mg/1  for  bed  depths  ranging  from  2  to  3  m 
and  filtration  rates  of  3-6  cu  m/m/hr.  The  profiles 
taken  all  along  the  reactor  show  that  the  activity  of 
the  biomass  is  constant  over  the  whole  height  of 
the  reactor.  Moreover,  an  air/water  volume  ratio 
of  22:1  is  amply  sufficient  to  satisfy  the  oxygen 
demand  of  the  biomass.  The  average  removal  effi- 
ciency based  on  the  soluble  COD  remains  virtually 
unchanged  as  a  function  of  the  filtration  rate  at 
about  70%  of  the  influent.  For  a  final  BOD  sub  5 
of  30  mmg/1,  loadings  of  4.5-8  kg  BOD  sub  5/cum 
can  be  applied.  This  corresponds  to  filtration  rates 
of  3-6  cu  m/m/hr.  The  removal  efficiencies  for 
BOD  sub  5  are  then  about  80%.  After  optimization 
of  the  backwashing  conditions,  the  consumption  of 
backwash  water  is  about  5%  of  the  volume  of 
filtered  water.  Sludge  measurements  carried  out 
during  our  experiments  indicate  an  excess  sludge 
production  of  1  kg/kg  BOD  sub  5  eliminated.  The 
nature  of  these  sludges  is  very  similar  to  the  bio- 
logical sludges  produced  in  the  high  rate  activated 
sludge  process.  This  study  has  made  it  possible  to 
establish  design  parameters  of  an  UFBR  and  to 
develop  technology  for  applications.  These  results 
are  applied  to  two  wastewater  treatment  plants 
which  began  to  operate  in  1984;  these  plants  serve 
population  equivalents  of  40,000  and  11,000.  (Au- 
thor's abstract) 
W86-04102 


DEVELOPMENT  OF  A  METHOD  FOR  THE 
RECOVERY  OF  ENTEROVJJRUSES  FROM 
AEROBICALLY  DIGESTED  WASTEWATER 
SLUDGES, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

P.  R.  Scheuerman,  S.  R.  Farrah,  and  G.  Bitton. 
Water  Research  WATRAG,  Vol.  20,  No.  1,  p  15- 
19,  January  1986.  4  tab,  23  ref. 

Descriptors:  'Enteroviruses,  'Aerobic  digestion, 
•Sludge  digestion,  Wastewater  treatment,  TCA- 
lysine  procedure,  Elution,  Sodium  trichloroace- 
tate,  Poliovirus,  Cost  Analysis,  Enterovirus  recov- 
ery, Virus  concentration. 

A  method  was  developed  for  virus  recovery  from 
aerobically  digested  sludge.  This  method,  hereafter 
named  the  TCA-lysine  procedure,  consists  of  elut- 
ing  virus  from  sludge  with  sodium  trichloroacetate 
+  lysine  at  pH  9.0.  The  eluates  are  further  proc- 
essed by  two  successive  concentration  steps.  Com- 
parison of  this  procedure  was  made  to  other  meth- 
ods. This  procedure  recovered  82%  of  added  po- 
liovirus from  aerobic  sludges.  The  range  for  the 
other  procedures  tested  ranged  from  1.1  to  66% 


recovery.  Recovery  of  indigenous  enterovinia« 
was  found  to  be  equal  to  or  greater  than  othei 
methods  tested  for  both  aerobically  and  anaerobi 
cally  digested  sludges.  The  TCA  -  lysine  proce 
dure  is  potentially  more  sensitive  and  cost  effectiv< 
than  other  methods  tested  due  to  the  smaller  con 
centration  volume.  In  addition  bacterial  contami 
nation  of  cell  cultures  used  for  viral  assays  was  no 
as  severe  as  with  other  procedures  tested.  (Au 
thor's  abstract) 
W86-04103 


BATCH  METAL  REMOVAL  BY  PEAT  -  KINET 
ICS  AND  THERMODYNAMICS, 

Agence  Financiere  de  Bassin  Seine-Normandie 
Paris  (France). 

T.  Gosset,  J.-L.  Trancart,  and  D.  R.  Thevenot. 
Water  Research  WATRAG,  Vol.  20,  No.  1,  p  21 
16,  January  1986.  7  fig,  2  tab,  24  ref. 

Descriptors:  'Industrial  wastewater,  'Wastewate 
treatment,  'Heavy  metals,  'Peat,  Ion  exchange 
Cadmium,  Copper,  Nickel,  Zinc,  Kinetics,  Thei 
modynamics. 

Peat  moss,  a  natural  inexpensive  material,  is  able  t 
play  an  important  role  in  treatment  processes  c 
metal-bearing  industrial  effluents  since  it  adsorb) 
complexes  or  exchanges  various  metal  cationi 
This  paper  presents  kinetics  and  thermodynamic 
of  batch  metal  removal  reactions  by  50  g/1  (dr 
wt)  eutrophic  or  oligotrophic  peat  particles  usin 
Cu(+),  Cd(-),  Zn(  +  )  and  Ni(+)  concentration 
ranging  from  0.01  to  100  mM.  Metal  cation  remov 
al  reactions  are  moderately  rapid  in  10  millimol 
metal  unbuffered  solutions:  the  forward  kineti 
constant  ranges  between  00.005  and  0.17/M/s,  an 
equilibrium  is  reached  within  about  1  hr.  Unde 
these  conditions  of  pH  (2.2-4.2)  and  concentn 
tions,  apparent  binding  equilibrium  constants  wei 
found  to  range  between  2  and  3150/M  dependin 
upon  the  peat  origin  and  the  metal  cation.  In  0-6. 
pH-buffered  metal  cation  solutions,  the  four  o 
tions  binding  reactions  behaved  differently  demoi 
strating  that  metal  binding  equilibrium  constai 
decrease  in  the  order  Ni2+  >  Cu2+  >  Cd2+  ; 
=  Zn2  +  .  When  pH  is  higher  than  6.7,  more  tha 
90%  of  a  10  mM  metal  cation  solution  is  remove 
by  50  gl-1  peat  particles  and  metal  binding  cap* 
ities  equal  200  mmol  kg-1  dry  wt,  whatever  tr 
metal  nature  and  the  peat  origin.  Except  for  nick 
cation  which  is  very  strongly  bound  to  peat,  a 
metal  cations  are  completely  released  when  pH 
fixed  below  1.5.  (Author's  abstract) 
W86-04104 


BEHAVIOR  OF  CHLOROPHENOXY  HERB 
CIDES  DURING  THE  ACTIVATED  SLUDG 
TREATMENT  OF  MUNICIPAL  WAST 
WATER, 

Imperial  Coll.  of  Science  and  Technology,  Londc 

(England).  Dept.  of  Civil  Engineering. 

N.  P.  Hill,  A.  E.  Mclntyre,  R.  Perry,  and  J.  N. 

Water  Research  WATRAG,  Vol.  20,  No.  1,  p  4 
52  January  1986.  4  figs,  3  tabs,  33  refs. 

Descriptors:  'Herbicides,  'Activated  sludge  pro 
ess,  'Municipal  wastewater,  'Biodegradatio 
Chlorophenoxy  herbicides,  Adsorption,  Sludg 
Pilot  plants,  Organic  compounds,  Legislation. 

The  potential  of  the  activated  sludge  treatme 
process  for  the  removal  of  chlorophenoxy  hert 
cides  (CPH)  from  domestic  waste  water  has  bei 
investigated.  A  series  of  laboratory  jar  tests  ai 
pilot  plant  experiments  were  performed  using  re 
settled  sewage  fortified  with  10  microns/1  of  e* 
of  six  CPH.  The  experiments  were  designed  wi 
the  objective  of  assigning  any  CPH  removal  whk 
might  occur  to  a  particular  removal  mechanism, 
particular,  the  effect  of  varying  the  sludge  a, 
between  each  pilot  plant  experiment  was  studie 
in  view  of  the  importance  of  sludge  age  in  det< 
mining  the  biodegradative  potential  of  activat 
sludge.  Generally,  activated  sludge  treatme 
proved  ineffective  in  removing  CPH  contaminai 
from  settled  sewage.  Statistical  treatment  of  i 
data  suggested  that  neither  adsorption  nor  catatx 
ic  biodegradation  were  responsible  for  those  sign 


84 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


icant  CPH  removals  that  did  occur.  Indeed,  there 
was  no  evidence  of  acclimatization  of  the  mixed 
liquor  to  the  presence  of  CPH  contaminants.  Fur- 
thermore, there  was  no  obvious  effect  of  sludge 
ige  on  the  efficiency  of  CPH  removal  from  settled 
sewage.  However,  the  extent  and  pattern  of  substi- 
tution of  CPH  appeared  to  be  important  in  deter- 
mining the  efficiency  of  CPH  removal,  which  im- 
plies that  a  biological  mechanism  was  involved, 
rhe  likelihood  that  co-metabolism  was  responsible 
for  CPH  removal  has  been  considered.  The  possi- 
ble implications  of  poor  CPH  removal  by  activated 
iludge  treatment  have  been  discussed,  with  refer- 
;nce  to  the  relevant  EEC  legislation.  (Author's 
lbs  tract) 
W86-04107 


ViERCURY  REMOVAL  FROM  PETROCHEMI- 
CAL WASTES, 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 

Dept.  of  Chemistry. 

L.  Campanella,  E.  Cardarelli,  T.  Ferri,  and  B.  M. 

Petronio. 

Water  Research  WATRAG,  Vol.  20,  No.  1,  p  63- 

55,  January  1986.  1  fig,  3  tab,  14  ref. 

Descriptors:  *  Wastewater  treatment,  'Mercury, 
'Petrochemical  wastes,  Oil  wastes,  Industrial 
wastes,  Flocculation,  Sedimentation,  Starch  xan- 
hate. 

rhe  precipitation  of  mercury  as  mercury-starch- 
tantbate  is  studied.  The  process  is  studied  in  terms 
if  optimum  mercury-xanthate  molar  ratio,  of  influ- 
:nce  of  flocculation  sedimentation  times,  and  of 
nterferences  (aluminum,  iron,  silica,  chloride,  or- 
ganic substances  and  suspended  solids).  The  stud- 
ed  reaction  is  advantageously  applied  to  mercury 
emoval  from  petrochemical  wastes.  The  use  of 
torch  xanthate  gives  very  interesting  results  both 
'or  the  high  mercury  removal  (>99%)  obtained, 
ind  for  the  very  low  cost  of  this  natural  com- 
pound. Because  the  formation  rate  of  mercury- 
itarch  xanthate  product  is  higher  than  the  degrada- 
ion  one,  it  seems  that  starch- xanthate  is  stabilized 
>y  mercury.  The  optimized  process  is  applied  both 
o  a  simulated  and  to  a  real  wastewater,  coming 
rom  a  petrochemical  industry.  (Lantz-PTT) 
#86-04109 


DEGRADATION  OF  MCPA  BY  OZONE  AND 
LIGHT, 

California  Univ.,  Davis.  Dept.  of  Environmental 

roxicology. 

I.  L.  Benoit-Guyod,  D.  G.  Crosby,  and  J.  B. 

lowers. 

Vater  Research  WATRAG,  Vol.  20,  No.  1,  p  67- 

%  January  1986.  3  fig,  3  tab,  36  refs. 

Descriptors:  'Degradation,  'Ozonation,  *Light, 
Jltraviolet  Radiation,  4-chloro-2-methyl-phenoxy- 
icetic  acid,  Degradation  products,  Ozone,  Herbi- 
ddes,  Aromatic  compounds,  Hydrocarbons. 

Che  degradation  of  dilute  aqueous  solutions  of  the 
lerbicides,  MCPA  (4-chloro-2-methyl-phenoxya- 
«tic  acid),  by  ozone  has  been  examined  in  the 
iresence  and  absence  of  very  low  energy  ultra- 
aolet  light  (>300nanometers)  to  identify  early 
ienzenoid  intermediates.  In  the  dark,  ozonolysis 
iroceeded  rapidly,  and  a  series  of  benzenoid  inter- 
nediates  could  be  isolated,  including  4-chloro-2- 
oethyl-phenol,  its  formate  ester,  5-chlorosalicylal- 
lehyde  and  5-chlorosalicyclic  acid.  Isolation  of  5- 
:hloro-3-methylbenzene-l,2-diol  from  dark  ozonol- 
«s  suggests  the  operation  of  two  distinct  ozonoly- 
is  pathways:  ring-hydroxylation  and  cleavage  by 
nolecular  ozone  in  the  dark,  and  side-chain  oxida- 
ion  by  hydroxyl  radicals  under  irradiation.  (Au- 
hor's  abstract) 
V86-04110 


EFFECT  OF  OPERATION  CONDITIONS  ON 
JIOLOGICAL  FE(2-(-)  OXIDATION  WITH  RO- 
i  ATTNG  BIOLOGICAL  CONTACTORS, 

fohoku  Univ.,  Sendai  (Japan).  Dept.  of  Civil  En- 

pneering. 

'or  primary  bibliographic  entry  see  Field  5F. 

V8604111 


CONCENTRATION  OF  ROTAVIRUS  BY  UL- 
TRAFILTRATION, 

Queen  Elizabeth  II  Medical  Center,  Nedlands 
(Australia).  Combined  Clinical  Microbiology  Serv- 
ice. 

For  primary  bibliographic  entry  see  Field  5G. 
W86-04112 


ANAEROBIC  PURIFICATION  OF  WASTE 
WATER  FROM  A  POTATO-STARCH  PRODUC- 
ING FACTORY, 

Groningen  Rijksuniversiteit  (Netherlands).   Dept. 

of  Microbiology. 

H.  J.  Nanninga,  and  J.  C.  Gottschal. 

Water  Research  WATRAG,  Vol.  20,  No.  1,  p  97- 

103,  January  1986.  1  fig,  5  tab,  53  ref. 

Descriptors:  'Anaerobic  digestion,  •Food-process- 
ing Wastes,  'Industrial  wastewater,  'Potato  starch 
factory,  DeKrim,  Netherlands,  Sedimentation 
basins,  UASB  methane  reactor,  Sludge,  Upflow 
reactor,  Fermentation,  Sulfate  reduction. 

The  waste  water  of  the  potato-starch  factory  of  the 
AVEBE  in  DeKrim  (The  Netherlands)  passed 
through,  during  the  anaerobic  purification,  a  sedi- 
mentation pond,  a  first  upflow  reactor  (in  which 
there  was  practically  no  sludge  retention)  and  a 
UASB  methane  reactor.  The  fermentation  of  free- 
amino  acids  and  smaller  peptides  occurred  in  the 
sedimentation  pond  and  first  reactor.  Proteins  and 
longer  peptides  were  degraded  in  the  first  reactor 
and  in  the  methane  reactor.  The  decrease  in  COD 
and  TOC  content  of  the  waste  water  between 
influent  sedimentation  pond  and  effluent  methane 
reactor  was  83  and  71%,  respectively.  In  the  efflu- 
ent of  the  first  reactor,  60%  of  the  inorganic  sulfur 
was  present  as  sulfide.  (Author's  abstract) 
W86-04115 


BATCH  COAGULATION  OF  A  LAGOON  FOR 
FECAL  COLEFORM  REDUCTIONS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

G.  R.  Finch,  and  D.  W.  Smith. 
Water  Research  WATRAG,  Vol.  20,  No.  1,  p  105- 
112,  January  1986.  3  fig,  9  tab,  28  ref. 

Descriptors:  'Batch  treatment,  'Coagulation, 
'Wastewater  lagoons,  'Coliforms,  Aluminum  sul- 
fate, Hydrogen  ion  concentration,  Alum, 
Wastewater  treatment,  Phosphorus,  Suspended 
solids,  Biochemical  oxygen  demand. 

Research  on  the  factors  affecting  fecal  coliform 
removal  from  lagoon  wastewater  by  batch  treat- 
ment with  aluminum  sulphate  was  based  on  factori- 
al designs  and  jar  tests  to  determine  the  statistically 
significant  factors  controlling  the  removal  of  fecal 
coliform  bacteria.  Temperature,  chemical  dose, 
pH,  rapid  mixing  and  flocculation  were  examined 
at  two  different  laboratory  scales.  The  results  indi- 
cated that  alum  dose  and  pH  were  the  only  signifi- 
cant parameters.  A  design  chart  was  developed  for 
the  wastewater  tested  enabling  dose  determination 
for  a  desired  fecal  coliform  reduction.  This  chart 
was  used  to  select  the  dose  for  a  full  scale  field  trial 
to  reduce  fecal  coliforms  to  <  10/100  ml.  The 
design  dose  was  300  ml/1  A12(S04)3  18H20  and  a 
final  pH  of  6.4  was  predicted.  The  field  trial  used 
liquid  alum  (A12(S04)3  14.2  H20)  delivered  by 
tanker  truck  and  distributed  by  motor  boat.  The 
treatment  reduced  fecal  coliforms  by  99.9%,  total 
phosphorus  by  97%,  total  suspended  solids  (TSS) 
by  90%  and  5-day  carbonaceous  biochemical 
oxygen  demand  (CBOD5)  by  35%.  (Author's  ab- 
stract) 
W86-04116 


ANAEROBIC  TREATMENT  OF  PHENOLIC 
COAL  CONVERSION  WASTEWATER  IN  SE- 
MICONITNUOUS  CULTURES, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

P.  M.  Fedorak,  and  S.  E.  Hrudey. 
Water  Research  WATRAG,  Vol.  20,  No.  1,  p  113- 
122,  January  1986.  8  fig,  8  tab,  25  ref. 

Descriptors:  'Anaerobic  digestion,  'Phenols, 
•Coal  conversion,  'Wastewater  treatment,  'Cul- 


tures, Industrial  wastewater,  Methane,  Coal  gasifi- 
cation, p-cresol,  m-cresol. 

High  strength  wastewater  (7600  mg/1  phenolics) 
from  the  H-coal  liquefaction  process  was  diluted 
and  fed  to  anaerobic,  methane-producing  cultures. 
Total  phenolic  concentrations  of  1 50  and  300  mg/1 
were  added  to  50  ml  semicontinuous  cultures  with 
hydraulic  retention  times  of  12.5,  16.7  and  25  days. 
The  rates  of  methane  production  and  effluent  con- 
centrations of  three  fermentable  phenolics  (phen- 
ols, p-cresol  and  m-cresol)  were  monitored  over 
188-day  period.  After  acclimation  to  the 
wastewater,  stable  periods  followed  during  which 
each  of  the  six  cultures  removed  essentially  all  of 
these  fermentable  phenolics.  The  duration  of  the 
stable  periods  decreased  with  increasing  phenolic 
mass  loading  rates.  m-Cresol  was  the  first  phenolic 
to  appear  in  the  effluent  and  its  presence  served  as 
the  first  indicator  of  reduced  phenolic  removal 
capability.  The  effluent  m-cresol  concentrations 
from  cultures  receiving  300  mg/1  total  phenolics 
followed  simple  washout  curves  suggesting  that  its 
degradation  stopped  abruptly.  Later,  p-cresol  and 
ultimately  phenol  appeared  in  the  effluents  from 
the  cultures  which  received  the  highest  phenolic 
mass  loadings.  (Author's  abstract) 
W86-04117 


GRAPHICAL  REPRESENTATION  OF  A  NEW 
LINEAR  FORM  OF  THE  LANGMLTR  AD- 
SORPTION ISOTHERM  (REPRESENTATION 
GRAPHIQUE  D'UNE  NOUVELLE  FORME 
LINEARISEE  DE  L'EQUATION  DE  1'ISOTH- 
ERME  DE  LANGMUIR), 

Limoges  Univ.  (France).  Lab.  de  Genie  Chimique, 
Traitement  des  Eaux. 

P.  Lafrance,  M.  Mazet,  D.  Villessot,  and  J.-C. 
Thomas. 

Water  Research  WATRAG,  Vol.  20,  No.  1,  p  123- 
129,  January  1986.  3  fig,  5  ref. 

Descriptors:  'Mathematical  equations,  'Graphical 
analysis,  'Langmuir  isotherm,  'Isotherms,  Adsorp- 
tion, Drinking  water,  Industrial  wastewater,  Water 
pollution  treatment,  Langmuir  equation,  Graphical 
methods. 

A  graphical  representation  of  a  new  linear  form  of 
the  Langmuir  equation,  for  single-solute  adsorp- 
tion, is  presented.  Since  there  is  a  mathematical 
similarity  between  the  Langmuir  equation  and  the 
Michaelis-Menten  equation  used  to  describe 
enzyme  kinetics,  it  is  proposed  that  a  recent  de- 
scription of  a  particular  method  of  plotting  enzyme 
kinetic  results  may  be  extended  to  adsorption  equi- 
librium studies.  For  a  single-solute  adsorption  equi- 
librium, the  Langmuir  equation  can  be  rearranged 
to  show  the  dependance  of  gamma(omega)  on  K(- 
1),  giving  the  relation: 

gamma( omega)  =  gamma  +  gamma/c(K(- 1 )).  Previ- 
ous experimental  results  concerning  the  static  ad- 
sorption, on  powdered  activated  carbon,  of  micro- 
molar  quantities  of  2-naphtol  alone  and  in  presence 
of  increasing  concentration  of  sodium  dodecyl  sul- 
phate (SDS),  are  presented  by  the  method  of 
'direct  linear  plots'.  It  can  be  seen  from  this  repre- 
sentation that:  (1)  In  a  real  experiment  computing 
many  values  of  gamma,  the  point  of  intersection  of 
corresponding  straight  lines  gives,  a  satisfactory 
evaluation  of  the  absolute  value  of  gamma(omega) 
and  absolute  value  of  K(-l),  in  comparison  with 
results  obtained  from  the  classical  Langmuir  iso- 
therm; (2)  for  a  particular  adsorption  isotherm,  the 
scattering  of  the  intersection  point  provides  a  clear 
representation  of  experimental  errors  and/or  the 
validity  of  the  linear  form  of  the  Langmuir  equa- 
tion to  describe  experimental  data;  (3)  a  qualitative 
and  quantitative  picture  of  the  variation  of  equilib- 
rium parameters  for  2-naphtol  in  the  presence  of  an 
increasing  concentration  of  SDS,  shows  the  effect 
of  a  multi-component  system  on  the  adsorptive 
capacity  and  affinity  of  the  carbon  for  a  particular 
solute;  and  (4)  if  the  linearity  of  the  classical  Lang- 
muir isotherm  is  assumed,  direct  linear  plots  can 
focus  attention  directly  on  values  of  equilibrium 
parameters  as  a  function  of  system  characteristics. 
(Lantz-PTT) 
W86-04118 
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ACTIVATED  SLUDGE  RESPIROMETRIC 
MEASUREMENTS, 

United  Nations  Development  Programme. 

J.  Sum.  lika,  and  E.  Ferreira. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  137- 

144,  February  1986.  11  fig,  2  tab,  lOref. 

Descriptors:  ^Activated  sludge,  •Respirometry, 
•Biological  oxygen  demand,  'Oxygen  probe, 
Oxygen  demand,  Oxygen  uptake,  Respiration,  Ki- 
netics, Substrate  removal. 

Respirometric  measurements  of  activated  sludge 
were  shown  to  be  a  valuable  source  of  information 
with  respect  to  the  kinetics  of  substrate  biooxida- 
tion.  Two  new  techniques  were  elaborated  which 
used  an  oxygen  probe  to  enable  determination  of 
different  rates  of  oxygen  consumption.  It  would 
appear  possible  to  determine  the  biochemical 
oxygen  demand  of  a  given  substrate  based  on  short 
period  oxygen  consumption  measurements.  The 
two  techniques  applied  have  shown  consistency, 
both  in  evaluation  of  oxygen  consumption  rates  as 
an  operational  parameter  at  an  activated  sludge 
treatment  plant  and  in  determination  of  substrate 
biochemical  oxygen  demand  rate.  The  respirome- 
tric measurement,  as  shown  can  also  be  used  to 
evaluate  the  biomass  yield  coefficient.  (Author's 
abstract) 
W86-O4120 


NITROGEN  REMOVAL  IN  A  SEMI-CONTINU- 
OUS PROCESS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

Y.  Argaman. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  173- 

183,  February  1986.  7  fig,  2  tab,  9  ref,  append. 

Descriptors:  *Denitrification,  •Wastewater  treat- 
ment, *  Semi-continuous  process,  •Activated 
sludge,  Nitrification,  Retention  Time. 

Laboratory  tests  using  synthetic  feed  were  con- 
ducted to  evaluate  the  nitrogen  removal  capabili- 
ties of  the  continuously  fed  intermittently  decanted 
(CFID)  process.  Experimental  results  were  in  gen- 
eral agreement  with  theoretically  predicted  values. 
Ammonia  removal  is  governed  by  the  extent  of 
nitrification  during  aeeration,  and  the  level  of  leak- 
age during  settling  and  decantation.  The  former  is 
controlled  by  the  aerobic  SRT,  with  the  critical 
value  being  approximately  5  days  at  13-18  C.  Am- 
monia leakage  is  controlled  by  hydraulic  param- 
eters. For  a  given  nominal  hydraulic  residence 
time,  short  cycle,  short  settling  and  short  decanta- 
tion times  are  conducive  to  low  leakage.  Total 
removal  of  nitrogen  can  be  obtained  if  a  well 
nitrifying  system  is  allowed  to  denitrify.  Denitrifi- 
cation  is  affected  primarily  by  the  anoxic  fraction 
of  the  cycle.  The  specific  denitrification  rate 
ranged  from  0.014  to  0.037  g  N  S/S  day,  which  is 
comparable  to  reported  values  for  internal  or  en- 
dogenous denitrification  in  conventional  systems. 
(Author's  abstract) 
W86-04124 


OZONATION  OF  NAPHTHALENE  IN  AQUE- 
OUS SOLUTION  -  I:  OZONE  CONSUMPTION 
AND  OZONATION  PRODUCTS, 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 
des  Nuisances. 

B.  Legube,  S.  Guyon,  H.  Sugimitsu,  and  M.  Dore. 
Water  Research  WATRAG,  Vol.  20,  No.  2,  p  197- 
208,  February  1986.  1 1  fig,  6  tab,  20  ref. 

Descriptors:  •Ozonation,  *Naphthalene,  *Ozone, 
Surface  water,  Aromatic  compounds,  High  per- 
formance liquid  chromatography,  Gas  chromatog- 
raphy, Mass  spectroscopy,  Chemical  analysis. 

Ozonation  of  a  polyaromatic  compound,  naphtha- 
lene, was  studied  in  a  dilute  aqueous  medium,  in 
order  to  determine  the  consumption  of  ozone  and 
to  quantify  by  High  Performance  Liquid  Chroma- 
tography (HPLC)  the  ozonation  by-products.  An 
identification  of  by-products  by  Gas  Chromatogra- 
phy/Mass  Spectrometry  GC/MS  techniques  was 
undertaken  from  a  concentrated  solution  of  naph- 
thalene in  a  H20/Ch30H  mixture.  Ozonation  of 
aqueous  solution  of  naphthalene  (0.00025  mol/1, 


pH  =  5.9)  was  carried  out  in  a  continuous  semi- 
batch  reactor.  The  HPLC  analysis  of  naphthalene 
and  of  ozonation  by-products  and  the  determina- 
tion of  ozone  consumed  showed  that,  when  naph- 
thalene has  completely  disappeared.  The  analyzed 
products  represent  only  30%  of  the  initially  intro- 
duced organic  carbon.  Later  separation  and  identi- 
fication of  ozonation  by-products  from  a  more 
highly  concentrated  solution  of  naphthalened  in  a 
mixture  H20/CH30H  (50/50v/v)  allowed  the 
identification  of:  oxalic  acid,  oxomalonic  acid,  a 
cyclic  peroxide,  phthalic  acid  and  phthalaldehydic 
acid.  Taking  into  account  the  consumption  of  2 
mol  of  ozone  per  mol  of  compound  removed,  the 
identified  oxidation  products  and  the  data  found  in 
the  literature,  three  reactional  pathways  are  pro- 
posed for  the  initial  attack  of  ozone  on  naphtha- 
lene: 1)  an  electrophilic  substitution  of  ozone  on 
carbon  1  (or  2)  of  the  naphthalene,  2)  two  simulta- 
neous 1,3-dipolar  cycloaddition  of  ozone  on  1,2 
bond  of  naphthalene.  (See  also  W86-04127)  (Au- 
thor's abstract) 
W86-04126 

OZONATION  OF  NAPHTHALENE  IN  AQUE- 
OUS SOLUTION  -  II:  KINETIC  STUDIES  OF 
THE  INITIAL  REACTION  STEP, 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 
des  Nuisances. 

B.  Legube,  H.  Sugimitsu,  S.  Guyon,  and  M.  Dore. 
Water  Research  WATRAG,  Vol.  20,  No.  2,  p  209- 
214,  February  1986.  5  fig,  3  tab,  6  ref. 

Descriptors:  •Ozonation,  *Naphthalene,  *Kinetics, 
Activation  energy,  Chemical  analysis,  Batch  reac- 
tors, Aromatic  compounds,  Hydrogen  Ion  Con- 
centration. 

The  kinetic  study  of  naphthalene  (N)  ozonation  in 
aqueous  solution  was  carried  out  in  order  to  speci- 
fy the  pathway  of  the  initial  ozonation  step  of  this 
compound.  The  study  was  carried  out  mainly  at 
pH   5.6  at    1   C  in  a  batch  reactor.   The  initial 
concentrations  of  reactants  were  chosen  so  that  the 
opening  of  a  second  aromatic  ring  of  naphthalene 
would     not     be     significant,      and     were:      1) 
(naphthalene)sub   0    =    0.000004-0.000007   mol/1, 
and  (ozone)sub  0  =  0.000006-0.00001  mol//l.  All 
the  results  obtained  at  pH  5.6,  by  analysis  of  ozone 
and  naphthalene  consumed  showed  that:    1)  the 
stoichiometry  of  the  initial  reaction  step  was  2  mol 
of  ozone  by  mol  of  naphthalene,  2)  a  two-order 
kinetic  law  was  verified  for  a  large  period  of  time 
and  with  different  initial  concentrations  (linear  cor- 
relation about  0.99),  and  3)  the  average  of  rate 
constant  values  (1  C,  pH  5.6)  was  550  +  or  -  80  1/ 
mmol/s.  These  data  exclude,  on  the  one  hand,  the 
hypothesis  of  an  electrophilic  substitution,  which 
requires  a  stoichiometry  at  least  equal  to  three,  and 
on  the  other  the  hypothesis  of  two  simultaneous 
1,3-dipolar  cycloaddition  which  implies  a  three- 
order  kinetic  reaction.  The  same  experiments  car- 
ried out  at  pH  4.3  and  6.8  showed  a  low  increase  of 
k  sub  N  between  pH  4.3  and  5.6.  However,  k  sub 
N  increased  in  fact  at  pH  6.8.  This  phenomenon  is 
probably  the  consequence  of  the  decomposition  of 
ozone  in  water  at  neutral  pH.  The  kinetic  study 
made  at  different  temperatures  allowed  determina- 
tion of  the  value  of  the  activation  energy  (E  sub  a 
approximately  equal  to  8  kcal/mol  at  pH  at  5.6). 
So,  the  value  of  the  rate  constant  at  20  C  and  pH 
5.6  (k  sub  N  approximately  equal  to  1500  1/mol/s) 
is  practically  the  same  as  the  previously  mentioned 
values  when  the  reaction  is  carried  out  at  20  C 
with  pH  2  in  presence  of  radical  scavengers.  Final- 
ly, the  rate  constant  values  of  1-chloro  naphthalene 
and  2-methyl  naphhthalene,  allowed  us  to  predict 
that  the  initial  attack  of  ozone  on   1,2  bond  of 
naphthalene  is  of  an  electrophilic  nature.  (See  also 
w86-04126)  (Author's  abstract) 
W86-04127 


INVESTIGATIONS  INTO  THE  SCOPE  AND 
LIMITATIONS  OF  THE  BISMUTH  ACTIVE 
SUBSTANCES  PROCEDURE  (WICKBOLD) 
FOR  THE  DETERMINATION  OF  NONIONIC 
SURFACTANTS  IN  ENVIRONMENTAL  SAM- 
PLES, 

Unilever  Research  Port  Sunlight  Lab.  (England). 
For  primary  bibliographic  entry  see  Field  5A. 
W86-04131 


PREDICTION  OF  MULTICOMPONENT  AD 
SORPTION  EQUILIBRIA  USING  IDEAL  AD 
SORBED  SOLUTION  THEORY, 

J.  C.  Crittenden,  P.  Luft,  D.  W.  Hand,  J.  L. 
Oravita,  and  S.  W.  Loper. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  19,  No.  11,  p  1037-1043,  Novem 
ber  1985.  6  fig,  3  tab,  26  ref.  NSF  Grant  Nos 
CEE-7924589  and  CEE-8300213. 

Descriptors:  'Adsorption,  ^Organic  compounds 
•Mathematical  studies,  •  Activated  carbon,  Separa 
tion  techniques.  Error  analysis,  Water  treatment 
Wastewater  treatment,  Organic  wastes,  Organi 
carbon,  Prediction,  Chemical  reactions,  Theoreti 
cal  analysis,  Ideal  Adsorbed  Solution  Theory 
Chloroform,  Bromoform,  Trichlorethene,  Tetrach 
loroethene,  Chlorodibromomethane,  Freundlic 
equation. 

The  capability  of  ideal  adsorbed  solution  theor 
(IAST)  to  predict  multicomponent  competitiy 
interactions  between  the  following  volatile  organi 
chemicals  was  tested:  chloroform,  bromoforn 
trichloroethene,  tetrachloroethene,  l,2-dibr< 
moethane,  and  chlorodibromomethane.  A  total  ( 
seven  mixtures  that  contained  various  combins 
tions  of  two,  three,  and  six  solutes  were  tested  fc 
three  commercially  available  activated  carbon 
The  predictions  were  satisfactory  for  the  256  is< 
therm  data  that  were  collected.  An  error  analys 
was  performed  for  various  isotherms  that  are  use 
to  represent  single  solute  data  in  IAST  calculi 
tions.  This  analysis  demonstrated  that  the  Freuni 
lich  equation  was  sufficiently  accurate  in  represen 
ing  the  data  under  certain  simplifying  assumption 
and  the  use  of  the  Freundlich  equation  in  IAS 
calculations  resulted  in  a  relatively  straightforwal 
expression  to  describe  the  multicomponent  dat 
The  multicomponent  data  for  the  mixtures  we 
plotted  as  total  organic  halogen  and  total  organ 
carbon,  and,  when  the  mixture  data  were  plotted 
this  manner,  appeared  to  behave  as  a  pseudo  sing 
solute.  (Author's  abstract) 
W86-04136 


ROLE  OF  COAGULATION  IN  THE  KTNETK 
OF  SEDIMENTATION, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  I 
Parsons  Lab.  for  Water  Resources  and  Hydrody 
amies. 

K.  J.  Farley,  and  F.  M.  M.  Morel. 
Environmental  Science  and  Technology,  Vol.  2 
No.  2,  p  187-195,  February  1986.  14  fig,  2  tab, 
ref,  append.  NOAA  Grant  NA79AA-D-00077  ai 
EPA  Grant  CR-81 1181-01-01. 

Descriptors:  *Coagulation,  •Kinetics,  •Sedimenl 
tion,  Differential  settling,  Shear,  Brownian  motic 
Power  law  relationships. 

The  combined  results  of  analytical,  numerical,  a 
laboratory  studies  are  used  in  examining  the  kind 
behavior  of  sedimentation  in  well-mixed  systea 
The  rate  of  mass  removal  of  solids,  dC/dt,  as 
function  of  mass  concentration  C,  can  be  describ 
as  the  sum  of  three  power  laws,  dc/dt  =  -B  s 
dsC(2.3)  -  B  sub  shC(1.9)  -  B  sub  bCfl.3),  ea 
term  of  which  corresponds  to  a  settling,  shear,  a 
Brownian  motion.  Empirical  relationships  for  I 
coefficients  B  sub  ds,  B  sub  sh,  and  B  sub  b  ai 
function  of  system  parameters  are  provided.  Lai 
ratory  rate  coefficients  for  seawater  experimei 
compare  reasonably  well  with  our  rate  coefficii 
relationships  for  collision  efficiencies  ranging  fr< 
0.2  to  1.0.  Additional  work  on  floe  porosity  a 
collision  efficiencies  however  is  needed.  In  app 
ing  the  proposed  power  law  removal  equation 
field  conditions,  only  the  differential  settling  te 
and  the  shear  term  are  expected  to  be  import* 
Removal  rates  could  therefore  be  approximal 
reasonably  well  by  a  second-order  expressii 
However,  it  should  be  emphasized  that  (whet! 
by  direct  calculations  from  system  parameters 
by  extrapolation  from  laboratory  observations) 
proposed  power  law  relationship  provides  a  bet 
estimation  of  removal  rates.  Finally,  in  apply 
these  results,  particularly  for  the  case  of  oa 
disposal,  questions  concerning  initial  sedimentat 
behavior,  mixing  depths,  and  vertical  mass  cone 
tration  gradients  should  be  addressed.  (Lantz-Pl 
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W86-04229 


SELECTIVE  RECOVERY  OF  GOLD  AND 
OTHER  METAL  IONS  FROM  AN  ALGAL  BIO- 
MASS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Chemistry 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04231 


OCCURRENCE,  GROWTH,  AND  SUPPRES- 
SION OF  SALMONELLAE  IN  COMPOSTED 
SEWAGE  SLUDGE, 

Maryland  Environmental  Service,  Annapolis. 
For  primary  bibliographic  entry  see  Field  5E. 
W86-04234 


OCCURRENCE  OF  MULTrPLE-ANTTBIOTIC- 
RESISTANT  ENTERIC  BACTERIA  IN  DOMES- 
TIC SEWAGE  AND  OXTDATION  LAGOONS, 

North    Dakota    Univ.,    Grand    Forks.    Dept.    of 

Microbiology  and  Immunology. 

M.  V.  Walter,  and  J.  W.  Vennes. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.   50,  No.  4,  p  930-933,  October 

1985.  2  fig,  3  tab,  19  ref. 

Descriptors:  'Coliforms,  *Sewer  Systems,  'Oxida- 
tion Lagoons,  *Grand  Forks,  North  Dakota,  Anti- 
biotics, Public  Health,  Water  Quality  Standards, 
Microorganisms,  Bacterial  Analysis. 

The  coliform  bacterial  population  in  the  Grand 
Forks,  N.  Dakota  sewage  system  was  examined  for 
multiple-antibiotic-resistant  organisms  over  a  1 
year  period.  Multiple-antibiotic-resistant  conforms 
were  common  in  the  sewage,  and  their  numbers 
remained  fairly  constant  relative  to  the  total  coli- 
form population  throughout  the  year.  Resistance  to 
kanamycin,  tetracycline,  and  ampicillin  was  trans- 
ferable at  variable  rates.  Transfer  rates  were  tem- 
perature sensitive  and  were  optimal  at  35  C.  Al- 
though 75%  of  the  multiple-antibiotic-resistant 
conforms  were  capable  of  transferring  resistance  at 
rates  >  0.001  transconjugants  per  initial  donor,  the 
results  indicate  that  if  total  coliform  levels  are  kept 
within  prescribed  standards,  the  multiple-antibiot- 
ic-resistant coliform  levels  will  be  reduced  to  a 
level  at  which  they  will  probably  not  pose  a  major 
health  hazard.  (Author's  abstract) 
W8WW235 


FERMENTATTVE  AND  OXTDATD7E  TRANS- 
FORMATION OF  FERULATE  BY  A  FACULTA- 
TIVELY ANAEROBIC  BACTERIUM  ISOLAT- 
ED FROM  SEWAGE  SLUDGE, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
D.  Grbic-Galic. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  50,  No.  4,  p  1052-1057,  October 
1985.  4  fig,  26  refs.  NSF  CEE  84-04369. 

Descriptors:  *Aromatic  Compounds,  *Sludge, 
•Anaerobic  Bacteria,  *Ferulate  Biodegradation, 
Lignin,  Enterobacter,  Microbiological  Studies,  Ba- 

terial  Analysis. 

A  facultatively  anaerobic,  gram-negative,  non- 
sporeforming,  motile  rod-shaped  bacterium  was 
isolated  from  methanogenic  consortia  degrading  3- 
methoxy-4-hydroxycinnamate  (ferulate).  Consortia 
were  originally  enriched  from  a  laboratory  anaero- 
bic digester  fed  sewage  sludge.  In  the  absence  of 
exogenous  electron  acceptors  anaerobic  conditions 
(N2-O02  gas  phase).  Ferulate  (1.55  mM)  was  de- 
methoxylated  and  dehydroxylated  with  subsequent 
reduction  of  the  side  chain,  resulting  in  production 
of  phenylpropinate  and  phenylacetate.  Under  aero- 
bic conditions,  the  substrate  was  completely  de- 
graded, with  transient  appearance  of  caffeate  as  the 
first  aromatic  intermediate  and  beta-ketoadipate  as 
an  aliphatic  intermediate.  The  pure  culture  has 
been  tentatively  assigned  to  the  genus  Entero- 
bacter with  the  type  strain  DG-6.  (Author's  ab- 
stract) 
W8604237 


SELECTIVE  MEDIUM  FOR  THE  ISOLATION 
OF  OPPORTUNISTIC  FLAVOBACTERIA 
FROM  POTABLE  WATER, 

National  Hansen's  Disease  Center,  Carville,  LA. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-04239 


EFFECT  OF  CALCIUM  ION  ON  SLUDGE 
CHARACTERISTICS, 

Utsunomiya  Univ.  (Japan).  Dept.  of  Environmen- 
tal Chemistry. 

K.  Kakii,  S.  Kitamura,  T.  Shirakashi,  and  M. 
Kuriyama. 

Journal  of  Fermentation  Technology,  Vol.  63,  No. 
3,  p  263-270,  June  1985.  7  fig,  3  tab,  11  ref. 

Descriptors:  'Activated  sludge,  'Calcium, 
♦Metals,  *Flocculation,  'Wastewater  treatment, 
Aluminum,  Iron,  Magnesium,  Zinc,  Manganese, 
Sludge,  Sludge  thickening. 

Concentrations  of  the  metals  in  sewage  activated 
sludge  were  examined  over  a  1-yr  period.  The 
sludge  contained  relatively  large  amounts  of  calci- 
um (14-16  mg/g  suspended  solids),  aluminum  (11- 
28  mg/g  SS),  and  iron  (11-30  mg/g  SS).  The 
relative  contents  of  the  metals  in  the  sludge  de- 
creased in  the  following  order: 
Fe>Al>Ca>Mg>Zn>Mn.  The  solution  of 
mixed  liquor  in  the  aeration  tank  contained  rela- 
tively high  concentrations  of  Ca(++)  (17-23  mg/ 
1)  and  low  concentrations  of  Mg(+  +)  (3-6  mg/1). 
Most  of  the  calcium  in  sewage  activated  sludge 
was  easily  extracted  with  weak  acid  (pH  3)  but 
little  iron  and  aluminum  were  extracted  under  the 
same  conditions.  Therefore,  the  acid-treated  sludge 
was  used  to  examine  the  effect  of  Ca(+  +)  on 
sludge  characteristics.  With  increasing  amounts  of 
Ca(+  +)  added,  30-min  settled  sludge  volume  and 
the  turbidity  of  the  supernatant  after  30-min  set- 
tling decreased.  The  maximum  amount  of  Ca(+  +) 
bound  to  the  acid-treated  sludge  was  nearly  equal 
to  the  amount  of  Ca(+  +)  extracted  by  the  acid 
treatment.  These  results  indicated  that  Ca(++) 
binds  to  sludge  surface  materials  and  plays  an 
important  role  not  only  in  flocculation  in  sewage 
activated  sludge  but  also  in  determining  sludge 
characteristics  such  as  thickness.  (Author's  ab- 
stract) 
W86-04247 


COMPOSTING  REACTION  RATE  OF  SEWAGE 
SLUDGE  IN  AN  AUTOTHERMAL  PACKED 
BED  REACTOR, 

Tokyo  Inst,  of  Tech.  (Japan).  Research  Lab.  of 

Resources  Utilization. 

For  primary  bibliographic  entry  see  Field  5E. 

W86-04248 


CHANNEL  FLOW  SYSTEM  FOR 

WASTEWATER  TREATMENT  AND  FOOD 
PRODUCTION, 

Osaka  Univ.  (Japan).  Dept.  of  Environmental  En- 
gineering. 

S.  Hashimoto,  K.  Furukawa,  and  Y.  Ozaki. 
Journal  of  Fermentation  Technology,  Vol.  63,  No. 
4,  p  343-356,  August  1985.  12  fig,  11  tab,  19  ref. 

Descriptors:  'Aquatic  Plants,  'Wastewater  Treat- 
ment, *Fish  Harvest,  Tilapia,  Pah-Bungh,  Organic 
Carbon,  Nitrogen  Removal,  Phosphorus  Removal, 
Biological  Wastewater  Treatment. 

Research  was  conducted  on  a  channel  flow 
wastewater  treatment  system  which  uses  a  natural 
hydraulic  head  and  incorporates  Tilapia  and  Pak- 
Bung  for  the  simultaneous  removal  of  total  organic 
carbon  (TOC),  total  nitrogen  (T-N),  and  total 
phosphorus  (T-P).  Treatment  of  diluted  synthetic 
wastewater  at  a  surface  loading  rate  of  0.16-0.66  g/ 
sq  m/day  and  synthetic  night  soil  resulted  in  mean 
TOC,  T-N,  and  T-P  removal  of  >90%,  14-43% 
and  7-58%,  respectively  with  a  retention  time  of 
2.8  days.  Under  optimum  conditions,  the  crop 
yield  of  Pak-Bung  was  maintained  at  1.5  kg/ week/ 
3.15  sq  m  and  the  harvested  Pak-Bung  contained 
abundant  vital  amino  acids  and  vitamins.  The  crop 
yield  was  strongly  influenced  by  water  and  atmos- 
pheric temperature  and  light  intensity.  When  these 
conditions  were  satisfied  artificially  in  winter,  crop 


yield  was  maintained  at  1.2  kg/week/3.15  sq  m. 
Tilapia  showed  satisfactory  growth  in  water  chan- 
nels without  feeding  at  temperatures  of  23.5  C  and 
higher  with  net-type  contact  materials.  These  re- 
sults indicate  the  benefit  of  channel  flow  treatment 
with  Pak-Bung  and  Tilapia  for  simultaneous  ad- 
vanced wastewater  treatment  and  food  production. 
(Peters-PTT) 
W86-04249 


RESPONSE  OF  ACTIVATED  SLUDGE  PROC- 
ESS TO  STEPWISE  SHORTENING  OF  BIO- 
LOGICAL SOLIDS  RETENTION  TIME, 

Himeji  Inst,  of  Tech.  (Japan).  Dept.  of  Chemical 

Engineering. 

S.  Hasegawa,  K.  Fukui,  Y.  Maeda,  and  M. 

Nakajima. 

Journal  of  Fermentation  Technology,  Vol.  63,  No. 

4,  p  357-362,  August  1985.  7  fig,  2  tab,   14  ref. 

Descriptors:  'Activated  Sludge  Process,  'Reten- 
tion Time,  'Sludge  Volume  Index,  Microbiological 
Studies,  Bacterial  Analysis,  Microorganisms,  Nitri- 
fication, Hydrogen  Ion  Concentration. 

Laboratory  experiments  were  made  to  examine  the 
effects  of  stepwise  shortening  of  the  biological 
solids  retention  time  (SRT)  on  microbial  aspects  of 
activated  sludge  growing  on  an  artificial 
wastewater  containing  starch  and  peptone  as 
carbon  and  nitrogen  sources,  respectively.  SRT 
was  controlled  automatically  by  intermittent  draw- 
ing of  the  mixed  liquor,  and  was  suddenly  changed 
from  20  to  15,  10  and  5  days.  The  value  of  sludge 
volume  index  (SVI)  increased  with  the  shortening 
of  the  SRT.  Microscopic  observations  revealed 
that  the  high  SVI  was  caused  by  excessive  filamen- 
tous bacteria  of  Types  0961  and  1701  in  Eikel- 
boom's  classification.  Type  0961  is  characterized 
by  slightly  bent,  multicellular,  unbranched, 
Neisser-negative  and  Gram-negative  filaments.  The 
cylindrical  cells  have  a  uniform  diameter  of  1.1-1.4 
micro  m.  Type  1701  is  a  sheath-forming,  Neisser- 
negative  and  Gram-negative  organism  with  a 
clearly  visible  septa  and  a  diameter  of  0.7-0.9  micro 
m.  Wastewater  with  a  high  C/N  ratio  favored 
filamentous  growth.  When  the  content  of  nitrogen 
source  was  raised,  filamentous  growth  was  sup- 
pressed apparently  by  active  nitrification  accompa- 
nied by  a  considerable  drop  of  the  mixed  liquor 
pH.  (Peters-PTT) 
W86-04250 


SELECTIVE  DETECTION  AND  ENUMERA- 
TION OF  FECAL  COLIFORMS  IN  WATER  BY 
POTENTIOMETRIC  MEASUREMENT  OF 
LIPOIC  ACTD  REDUCTION, 

Laboratoire     Municipal    d'Hygiene,     Le     Havre 

(France). 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04252 


PHYSICAL  AND  CHEMICAL  CORRELATES 
OF  MICROBIAL  ACTrVTTY  AND  BIOMASS  IN 
COMPOSTING  MUNICIPAL  SEWAGE 

SLUDGE, 

Cincinnati  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

V.  L.  McKinley,  and  J.  R.  Vestal. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  50,  No.  6,  p  1395-1403,  December 
1985.  2  fig,  5  tab,  40  ref.  EPA  Grant  CR-807852- 
01-0. 

Descriptors:  'Biomass,  'Sludge  Disposal,  'Munici- 
pal Wastes,  'Microbial  Degradation,  'Composting, 
Chemical  Properties,  Physical  Properties,  Temper- 
ature, Moisture  Content,  Hydrogen  Ion  Concen- 
tration, Proteins,  Organic  Carbon,  Nitrogen  Com- 
pounds, Lipids,  Phosphates,  Bacterial  Analysis. 

Various  physical  and  chemical  parameters  were 
monitored  to  evaluate  their  influence  on  the  micro- 
bial communities  present  in  composting  municipal 
sewage  sludge.  Temperature,  moisture  content, 
depth,  pH,  protein  content,  total  nitrogen,  total 
carbon,  lipid  phosphate  biomass,  and  the  rates  of 
microbial  incorporation  of  substrates  into  lipids 
were  measured  at  several  times  throughout  the  17- 
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to  19-day  composting  runs.  Temperature  had  the 
most  consistent  and  dramatic  effect  on  microbial 
activity  and  biomass.  When  temperatures  exceeded 
55-60  C,  microbial  activity  fell  dramatically,  usual- 
ly by  more  than  1  order  of  magnitude.  Microbial 
activity  was  generally  greatest  in  samples  taken 
from  the  35-50  C  areas  of  the  composting  piles. 
Changes  in  the  composition  of  the  compost  over 
time  included  increased  pH,  increased  protein  con- 
tent, and  decreased  total  organic  content.  The 
changes  in  these  parameters  appeared  to  reflect  the 
microbial  activity  and  biomass  present.  The  results 
indicate  that  the  rate  of  composting  may  best  be 
optimized  by  controlling  the  composting  tempera- 
tures, provided  that  the  other  parameters  fall 
within  reasonable  limits  in  the  starting  material. 
(Author's  abstract) 
W86-04254 


EFFECT  OF  TEMPERATURE  ON  COMPOST- 
ING OF  SEWAGE  SLUDGE, 

Tokyo  Inst,  of  Tech.  (Japan).  Research  Lab.  of 

Resources  Utilization. 

For  primary  bibliographic  entry  see  Field  5E. 

W86-04259 


NUTRIENT  REMOVAL  POTENTIAL  OF  SE- 
LECTED AQUATIC  MACROPHYTES, 

Central  Florida  Research  and  Education  Center, 

Sanford,  FL. 

For  primary  bibliographic   entry   see   Field   5G. 

W86-04262 


TRACE    ANALYSIS    OF    THIOSULFATE    IN 
CORRODED   CONCRETE   SEWERS   BY   DIF- 
FERENTIAL-PULSE-ANODIC-STRIPPING 
VOLTAMMETRY, 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Physi- 

kalische  Chemie. 

D.  Knittle,  P.  Valenta,  M.  Aydin,  and  W.  A. 

Konig. 

Fresenius  Z  Anal  Chem,  Vol.  322,  No.  6,  p  581- 

582,  November  1985.  2  fig,  13  ref. 

Descriptors:  *Corrosion,  •Electrochemistry, 
•Pipes,  *Sulfates,  *Thiobacillus,  *Pipelines,  'Cor- 
rosion, Electrodes,  Sewers,  Trace  levels,  Sewer 
systems. 

Thiosulfate,  a  potential  substrate  for  sulfuric  acid 
forming  thiobacilli,  could  be  detected  and  quantita- 
tively determined  in  corroded  concrete  sewer  sys- 
tems by  differential  pulse  anodic-stripping  voltam- 
metry  (DPASV).  The  principle  of  this  technique  is 
based  on  the  possibility  of  obtaining  an  ambiguous 
electrical  signal  specific  for  the  presence  of  thiosul- 
fate ions  by  reduction,  adsorption  on  a  Hg  surface 
and  oxidation  of  these  ions.  Cathodic  polarization 
of  a  hanging  Hg  drop  causes  enrichment  of  a 
reduced  sulfur  species  at  the  Hg  surface  which  is 
oxidized  at  a  more  positive  potential.  Samples  of 
dried  corroded  concrete  sewage  pipes  are  extract- 
ed with  bidistilled  H20  and  filtered  before 
DPASV  determination.  Sodium  acetate  buffer  in  a 
polarographic  cell  serves  as  basic  electrolyte.  The 
method  proved  to  be  specific  and  gave  reproduci- 
ble results  for  concentrations  from  5  ppb  to  3  ppm 
of  thioshiosulfate  in  aqueous  media.  (Geiger-PTT) 
W86-04284 


SECRETS  TO  THE  SUCCESS  OF  ANAEROBIC 
DIGESTION, 

Manhattan  Coll.,  Bronx,  NY.  Environmental  Engi- 
neering and  Science  Program. 
J.  S.  Jeris,  and  I.  J.  Kugelman. 
Water  Engineering  and  Management,   Vol.    132, 
No.  7,  p  32-35,  July  1985.  3  fig,  2  tab. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Anaerobic  conditions,  'Process  con- 
trol. Hydrogen  ion  concentration,  Temperature, 
Biological  wastewater  treatment,  Sludge  digestion, 
Digestion,  Stage  digestion.  Mixing,  Fermentation, 
Training. 

With  proper  operation  and  maintenance  attention, 
the  anaerobic  digestion  process  in  wastewater 
treatment  need  not  be  difficult  to  control.  pH  and 
alkalinity  must  be  controlled  in  a  narrow  range. 


This  is  usually  done  by  buffering.  If  the  waste 
material  does  not  contain  alkaline  compounds,  or 
precursors  of  alkaline  compounds,  these  must  be 
added  to  maintain  the  pH  in  the  correct  region. 
Alkalinity  is  often  added  to  the  system  by  the  use 
of  sodium  or  potassium  bicarbonate.  Temperature 
must  also  be  strictly  controlled.  Mixing,  another 
essential  feature  in  anaerobic  digesters,  is  accom- 
plished by  gas  recirculation  or  mechanical  meth- 
ods. The  tests  that  should  be  periodically  per- 
formed on  raw  and  digested  sludge  to  provide 
optimum  functioning  of  the  anaerobic  digestion 
system  are  listed.  Gas  production  and  composition 
measurements  are  important  in  detecting  upsets  to 
the  system.  Digester  failure  incidents  can  also  be 
drastically  reduced  by  operator  training.  (Geiger- 
PTT) 
W86-04288 


MILE-DEEP  REACTOR  DESTROYS  SLUDGE 
WITH  EASE, 

Vertech  Treatment  Systems,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  5E. 
W86-04289 


COMPUTER  ASSIST  FOR  ACTTVATED 
SLUDGE  PROCESS, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

H.  S.  Keck,  T.  M.  Keinath,  and  S.  C.  Stratton. 
Water  Engineering  and  Management,  Vol.    132, 
No.  10,  p  30-33,  36,  37,  September  1985.  7  fig,  4 
ref. 

Descriptors:  'Wastewater  treatment,  'Computer 
programs,  'Computers,  'Activated  sludge  process, 
'Biological  wastewater  treatment,  Suspended 
solids,  Process  control,  Automation,  Systems  engi- 
neering, Activated  sludge. 

A  computer  program  was  developed  using  BASIC 
language  and  an  IBM  PC  microcomputer  system 
to  aid  in  the  control  of  the  activated  sludge  process 
of  wastewater  treatment  facilities.  The  software 
system  developed  consists  of  three  major  programs 
and  two  data  files:  a  master  maintenance  program, 
a  solids  inventory/SRT  control  program,  an  op- 
tional graphical  display  program,  a  master  data 
file,  and  a  previous  input  parameter  data  file.  Rela- 
tively permanent  information  is  entered  into  the 
system  through  the  master  maintenance  program. 
Such  data  includes  available  recycle  pumping  flow 
rate,  desired  solids  retention  time,  system  of  units, 
selected  recycle  control  strategy,  average  influent 
flow  rate,  location  of  wasting  point,  method  of 
wasting  and  aeration  basin  volume.  Mathematical 
analysis  of  the  operating  state  of  a  clarifier  is 
performed  by  the  solids  inventory  control  program 
to  establish  the  loading  condition  and  generate 
recommendations  for  any  change  in  recycle  and/or 
wasting  flow  rates.  The  system  was  tried  at  the 
Coneross  Creek  Wastewater  Treatment  Facility 
near  Seneca,  South  Carolina,  from  June  through 
August,  1981.  A  dramatic  reduction  in  both  the 
mean  concentration  as  well  as  the  variability  of 
effluent  total  suspended  solids  was  observed  after 
teh  inception  of  the  computer-assisted  control 
strategy  during  May.  In  addition  to  this  activated 
sludge/clarifier  control  program,  seven  other  soft- 
ware programs  have  been  developed  at  Clemson 
University  to  assist  in  the  operation  and  manage- 
ment of  wastewater  and  notable  water  treatment 
facilities.  (Geiger-PTT) 
W86-04290 


MAKING  EFFEdTVE  USE  OF  EXISTING 
COLLECTION  CAPACITY, 

RJN   Environmental   Associates,   Inc.,   Wheaton, 

IL. 

R.  E.  Nelson,  and  R.  J.  Jogaj. 

Water  Engineering  and  Management,  Vol.    132, 

No.   10,  p  38-40,   September   1985.  3  fig,   1   tab. 

Descriptors:  'Sewer  systems,  'Sewers,  'Relief 
sewers,  'Computers,  Sewer  districts,  Sewer  hy- 
draulics, Evaluations,  Cost  analysis,  Flow  pattern, 
Project  planning. 

Determining  relief  transport  capacity  requirements 
is  an   important  consideration  in  evaluating  im- 


provement alternatives  for  wastewater  collection 
systems.  Computer-assisted  engineering  analysis 
techniques  such  as  the  Sewer  System  Evaluation 
(SSEM)  can  be  used  to  evaluate  alternatives  such 
as  parallel  relief  sewers  and  rerouting  relief  sewers. 
Selection  of  the  least-cost  sewer  routing  approach 
is  usually  the  preferred  method.  Steps  for  flow 
rerouting  analysis  include  identifying  overloaded 
sewers,  selecting  rerouting  alternatives,  creating 
new  sewers  in  SSEM  model,  performing  computer 
capacity  analysis,  and  analyzing  outputs.  For  fewer 
lines  slightly  overloaded  during  peak  flow  events, 
the  feasibility  of  transporting  flow  existing  sewer 
lines  under  surcharge  conditions  must  be  consid- 
ered by  evaluating  sewer  elevation,  sewer  size, 
surface  elevation,  and  basement  elevation.  Projects 
that  have  realized  cost  savings  as  a  result  of  a 
computerized  capacity  analysis  include  the  City  of 
lx>ckport,  the  Village  of  Hoffman  Estates,  and  the 
County  Farm  Road  Area  of  the  Wheaton  Sanitary 
District,  all  of  northeastern  Illinois.  To  optimize  a 
relief  sewer  plan,  the  considerations  that  should  be 
evaluated  include  flow  rerouting,  transport  of  peak 
flow  with  surcharge,  and  parallel  or  replacement 
sewers.  (Geiger-PTT) 
W86-04291 


SAGGWG  SEWERS:  A  SERIOUS  PROBLEM 
GETTING  WORSE, 

South  Stickney  Sanitary  District,  Burbank,  IL. 
S.  Chatterjee,  and  F.  DeCarlo. 
Water  Engineering  and  Management,  Vol.    132, 
No.    10,  p  42-44,  September   1985.   3  fig,  4  ref. 

Descriptors:  'Sewers,  'Sewer  systems,  'Pipelines, 
Pipes,  Sewer  hydraulics,  Clogging. 

Sanitary  sewer  pipelines  can  sometimes  develop 
sags  (or  dips)  as  a  result  of  faculty  design,  con- 
struction or  maintenance  of  the  wastewater  collec- 
tion system  of  which  they  are  a  part.  The  primary 
causes  of  sewer  sag  are:  poor  bedding/foundation, 
poor  haunching,  improper  backfill,  poor  pipe  mate- 
rial, loading  conditions,  embankment  strength 
dewatering  of  the  trench,  railroad  crossings, 
stream  crossings,  and  traffic  arteries.  A  significanl 
sag  can  cause  a  serious  crack  or  rupture,  and/oi 
collapse  of  the  pipe  at  the  crown  as  well  as  alonj 
the  spring  line  or  side.  This  may  create  a  trap  foi 
solids,  floating  materials,  grease,  and  other  materi 
als,  or  create  instabilty  in  the  backfill  and  potentia 
for  clogging  due  to  mud-slide.  Long  term  effects  o: 
sags  range  from  gradual  decay  and  collapse  tt 
frequent  blockage,  back  ups  and  even  blowups  a 
certain  locations  in  the  collection  system.  Measure 
that  would  help  prevent  sagging  are  thorougl 
foundation  investigations  during  construction 
properly  conducted  compaction  and  bearing  test 
for  the  final  bedding  at  selected  locations,  possibh 
every  100  ft,  and  finally,  proper  compaction  test 
for  haunching  materials  in  every  sewer  construe 
tion  or  rehabilitation  project.  (Geiger-PTT) 
W86-04292 


DESIGN  CONSIDERATIONS  FOR  CERAMK 
FINE  BUBBLE  GRID  DD7FUSER  SYSTEMS, 

Houck  (D.H.)  Associates,  Inc.,  Silver  Spring,  ME 
D.  H.  Houck. 

Water  Engineering  and  Management,  Vol.  132 
No.  8,  p  R8-R13,  July  1985.  5  fig,  17  ref. 

Descriptors:  'Aeration,  'Aerators,  'Wastewate 
treatment,  'Design  criteria,  Cost  analysis,  Maint* 
nance,  Bubbles,  Mixing,  Dissolved  oxygen. 

With  rising  cost  for  energy,  there  has  been  a 
increasing  interest  in  North  America  and  Europ 
in  more  efficient  aeration  systems.  The  design  an 
operation  of  ceramic  fine  bubble  dome  and  dis 
diffuser  systems  is  examined  in  relation  to  their  us 
at  wastewater  treatment  facilities.  The  perforn 
ance  of  fine  bubble  diffusers  is  measured  by  oxyge 
transfer  efficiency.  Process  considerations  that  ii 
fluence  their  performance  include  plant  influei 
characteristics,  treatment  plant  processes,  an 
loading  conditions.  Sliming  or  bio-fouling  ma 
occur  at  plants  treating  specific  wastes.  High< 
loading  rates  need  not  cause  decreased  efficiency 
the  loads  are  accounted  for  in  design.  Aereatio 
tank  design  is  important  in  achieving  proper  ae 
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ation  and  mixing.  The  number  of  diffusers  needed 
to  supply  the  required  air  flow  rate  is  determined 
by  the  air  flow  rate  per  diffuser  and  system  flexibil- 
ity. Correct  diffuser  distribution  within  the  tank  is 
also  important  for  proper  aeration.  Proper  installa- 
tion of  ceramic  grid  diffuser  systems  is  necessary  to 
prevent  damage  to  equipment.  System  perform- 
ance can  be  tracked  through  mass  balance  meas- 
urements of  system  oxygen  demand  and  measure- 
ments of  air  flow  and  power  consumption.  Aer- 
ation power  consumption  may  be  reduced  40  to 
50%  when  converting  from  coarse  bubble  equip- 
ment to  a  ceramic  grid  diffuser  system,  and  mainte- 
nance costs  are  only  increased  moderately  if  sound 
preventive  maintenance  is  practiced.  (Geiger-PTT) 
W86-04293 


SLUDGE  MANAGEMENT  METHOD  GETS  UP- 
DATED, 

Black  and  Veatch,  Kansas  City,  MO. 

For  primary  bibliographic  entry  see  Field  5E. 

W86-04298 


PILOT    STUDD2S    INDICATE    COMPOSTING 
CHOICES, 

Camp,  Dresser  and  McK.ee,   Inc.,   Boston,   MA. 
For  primary  bibliographic  entry  see  Field  5E. 
W86-04299 


SMALL  PLANT  CAPTURES  GAS  ECONOMI- 
CALLY, 

Lakeville  Sewage  Treatment  Plant,  NY. 

G.  Herington. 

Water  Engineering  and  Management,   Vol.    132, 

No.  13,  p  32-34,  December  1985.  2  tab. 

Descriptors:  *Methane,  *Cost  analysis,  •Recy- 
cling, 'Wastewater  treatment,  Wastewater  facili- 
ties, Storage  tanks,  Anaerobic  digestion. 

Although  many  small  municipal  wastewater  treat- 
ment plants  have  methane  gas  available  from  an- 
aerobic digestion,  few  can  use  it  effectively  due  to 
the  high  price  of  gas  storage  systems.  The  Lake- 
ville, New  York  treatment  plant  typified  this  situa- 
tion until  it  acquired  a  used  gas  storage  tank  and 
installed  a  gas  collection  system  for  under  $40,000. 
The  system  features  a  water-ring  compressor  that 
draws  methane  from  the  existing  accumulator 
when  pressure  in  the  accumulator  reaches  6  in.  in 
the  water  column,  and  shuts  it  off  when  it  drops  to 
3  in.  The  shrouded  rotor  swirls  a  ring  of  water  in 
an  oval  chamber,  and  water  alternately  fills  and 
empties  the  spaces  between  the  rotor  blades  with 
the  effect  of  pistons.  The  water  removes  such 
pollutants  as  hydrogen  sulfide  and  absorbs  the  heat 
of  compression.  The  system  will  pay  for  itself  in 
4.5  yr  of  operation  and  contribute  to  savings  in  oil 
usage.  (Geiger-PTT) 
W86-04300 


CHEMICAL  BID  PACKAGE  CUTS  COSTS,  IM- 
PROVES CONTROL, 

Manatee  County  Water  Treatment  Plant,  Branden- 

ton,FL. 

J.  J.  Clune. 

Water  Engineering  and  Management,  Vol.   133, 

No.   1,  p  25,  28-30,  January   1986.   1   fig,  2  tab. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Coagulants,  'Cost  analysis,  'Disinfectants, 
Chemical  treatment,  Lime,  Sulfates,  Costs,  Acti- 
vated carbon,  Odor  control,  Color,  Ammonia, 
Chlorine. 

A  methodology  for  the  chemical  bid  process  has 
been  developed  and  is  currently  used  by  the  Mana- 
tee County  Public  Utilities  System  water  treatment 
section  in  southwestern  Florida.  The  utility  solicits 
yearly  bids  from  a  selected  list  of  some  55  vendors 
who  have  made  on-site  investigations  of  plant 
needs  and  can  demonstrate  the  ability  to  satisfy  the 
plant's  accounts.  The  water  treatment  section  of 
the  bid  package  places  all  chemicals  into  six  major 
groups:  coagulants,  coagulant  aids,  pH  control 
chemicals,  taste  and  odor  control  chemicals,  corro- 
sion inhibitors  and  disinfectants.  Three  coagulants  - 
aluminum  sulfate,  ferric  sulfate  and  ferric  chloride 
-  have  proven  effective  at  the  Manatee  plant.  Ven- 


dors are  required  to  submit  bids  on  a  price-per- 
pound  (A13+)  or  Fe(3  +  )  basis.  Bid  ratios  are  then 
applied  to  the  quoted  price  to  establish  cost  effec- 
tiveness. Each  product  has  a  comprehensive  writ- 
ten specifications  which  contains  product  quality 
minimums,  shipping  restrictions,  minimum  concen- 
trations and  other  chemical  requirements.  A 
screening  process  is  used  to  limit  the  number  of 
coagulant  aids  that  may  be  bid  on.  pH  control 
chemicals  such  as  lime  are  assessed  a  2%  monetary 
penalty  for  each  1%  that  the  product  falls  below 
the  92%  available  CaO  standards.  For  taste  and 
odor  control,  research  is  underway  which  will 
allow  for  the  establishment  of  bid  ratios  based  on 
geosmin  and  2-methylisoborniol  adsorption  rates 
for  all  activated  carbons  to  be  bid  upon.  Bid  prac- 
tices for  corrosion  inhibitors  and  disinfectants  are 
discussed.  (Geiger-PTT) 
W86-04301 


EVALUATION  OF  CONVENTIONAL  TREAT- 
MENT PROCESSES  FOR  REMOVAL  OF  MU- 
TAGENIC ACTTVITY  FROM  MUNICIPAL 
WASTEWATERS, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
J.  R.  Meier,  and  D.  F.  Bishop. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol.  57,  No.  10,  p  999-1005,  October,1985.  7  fig,  3 
tab,  14  ref.  63-08-2977. 

Descriptors:  'Wastewater  treatment,  'Toxicity, 
'Municipal  wastewater,  'Chlorination,  Organic 
compounds,  Primary  wastewater  treatment, 
Wastewater  analysis,  Bioassays,  Effluents,  Salmo- 
nella,  Raw  wastewater,  Water  pollution  effects. 

The  ability  of  conventional  wastewater  processes 
to  remove  mutagenicity  from  municipal 
wastewaters  was  studied  at  the  Mill  Creek  and 
Muddy  Creek  Treatment  Plants  in  Cincinnati, 
Ohio,  and  at  the  EPA  Test  and  Evaluation  Facility 
adjacent  to  Mill  Creek  Plant.  Composite  samples 
of  raw  wastewater,  primary  and  secondarily  treat- 
ed wastewater  from  the  facilities  were  tested  for 
mutagenicity  using  the  Ames  test.  Cytotoxicity  of 
wastewater  extracts  to  bacteria  used  in  the  Ames 
test  decreased  markedly  following  secondary  treat- 
ment. Chlorination  of  the  secondary  effluent  had 
little  influence  on  either  the  level  of  extractable 
organics  or  on  the  specific  mutagenicity  for  strains 
TA98,  but  it  did  seem  to  significantly  increase  the 
TA  100  mutagenicity  levels.  Additional  bacterial 
strains  were  included  in  the  testing  for  one  of  the 
secondary  effluent  extracts  to  examine  strain  spe- 
cifically for  mutation  induction.  The  influence  of 
S9  on  mutagenicity  levels  of  the  extracts  varied 
greatly  between  samples.  Comparisons  of  total  mu- 
tagenic activities  associated  with  the  different 
treatments  showed  that  the  overall  removal  of 
mutagenic  activity  during  treatment  varied  among 
test  series  from  no  removal  to  a  reduction  of  as 
much  as  two-thirds  of  the  activity.  The  only  de- 
tectable mutagenic  activity  in  the  primary  effluent 
was  found  in  the  acid/neutral  fraction.  For  the 
secondary  effluent,  the  highest  specific  mutagenic 
activity  was  associated  with  the  base  fraction. 
(Geiger-PTT) 
W86-04330 


FACTORS  CONTROLLING  SENSmVITY  IN 
ULTRAVIOLET  DISINFECTION  OF  SECOND- 
ARY EFFLUENTS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

R.  G.  Quails,  S.  F.  Ossoff,  J.  C.  H.  Chang,  M.  H. 

Dorfman,  and  G.  M.  Dumais. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol.  57,  No.  10,  p  1006-1011,  October  1985.  3  fig,  4 

tab,  21  ref.  EPA  Grant  R809593010,  NSF  Grant 

CEE82-05274. 

Descriptors:  'Disinfection,  'Ultraviolet  radiation, 
•Biological  wastewater  treatment,  'Effluents, 
'Particulate  matter,  Coliforms,  Suspended  solids, 
Particle  size,  Turbidity,  Water  quality,  Wastewater 
composition,  Wastewater  treatment,  Chemical 
oxygen  demand,  Filtration. 

Samples  of  unchlorinated  secondary  effluent  were 
gathered  on  six  occasions  from  each  of  five  munici- 
pal wastewater  treatment  plants  to  use  in  studying 
the  dosage  of  ultraviolet  (UV)  light  needed  for 


disinfection  and  to  quantify  the  role  of  the  number 
and  size  distributions  of  suspended  particles  in  de- 
termining the  differences  in  UV  sensitivity  in  the 
effluents.  The  survival  of  the  coliforms  as  a  func- 
tion of  UV  dose  was  determined  by  irradiating 
samples  in  a  small  petri  dish  with  stirring  in  a 
collimated  beam  of  UV  light  using  four  low  pres- 
sure mercury  lamps.  The  dose  required  to  yield  -2 
log  survival  units  was  a  mean  value  of  6.5  mW- 
sec/sq  cm  for  the  unfiltered  samples  and  a  mean 
value  of  5.7  mW-sec/sq  cm  for  the  10-micron 
filtered  samples.  The  data  at  a  dose  of  26  mW-sec/ 
sq  cm  was  used  to  analyze  the  variation  between 
samples  caused  by  particles  in  unfiltered  samples. 
Results  showed  that  the  number  of  surviving  coli- 
form  at  this  dose  was  roughly  correlated  with  the 
number  of  suspended  particles  >40-microns  in  di- 
ameter. Number  and  size  of  particles  are  directly 
related  to  survival,  but  a  more  easily  measured 
surrogate  parameter  such  as  solids  concentration 
or  turbidity  would  be  more  practical.  A  multiple 
regression  using  both  COD  and  turbidity  as  inde- 
pendent variables  gave  a  good  prediction  of  UV 
absorbance.  The  average  survival  curves  of  coli- 
form  generated  in  this  study  may  be  useful  to  plan 
equipment  needs  for  UV  disinfection  of 
wastewater  treated  by  biological  floe  formation. 
(Gieger-PTT) 
W86-04331 


START-UP  OF  A  HIGH-PURITY,  OXYGEN-AC- 
TD7ATED  SLUDGE  SYSTEM  AT  THE  LOS  AN- 
GELES COUNTY  SANITATION  DISTRICTS' 
JOINT  WATER  POLLUTION  CONTROL 
PLANT, 

Los  Angeles  County  Sanitation  District,  CA. 
R.  Wunderlich,  J.  Barry,  D.  Greenwood,  and  C. 
Carry. 

Journal  of  the  Water  Pollution  Control  Federation, 
Vol.57,  No.  10,  p  1012-1018,  October,  1985.  4  fig,  5 
tab,  2  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Activated  sludge  process,  'Anaerobic 
digestion,  'Sludge  thickening,  Sludge  drying, 
Dewatering,  Training,  Process  control,  Design  cri- 
teria. 

In  1976,  an  8.77  cu  m/sec  high-purity  oxygen 
activated  sludge  secondary  treatment  facility  was 
constructed  at  the  Joint  Water  Pollution  Control 
Plant  in  Carson,  California  to  comply  with  federal 
and  state  discharge  requirements.  Phase  1  of  the 
start-up  consisted  of  writing  manuals  for  operation 
and  maintenance  and  for  training.  Phase  2  involved 
equipment  testing  and  began  early  in  1981.  Some 
of  the  tests  conducted  were:  leakage  for  all  tanks, 
head  versus  capacity  performance  tests  for  pumps, 
vibration  analyses  and  alignment  checks  for  all 
rotating  equipment,  power  consumption/efficiency 
tests  for  all  large  energy  users,  detailed  noise  anal- 
yses for  large  rotating  equipment  and  cryogenic 
oxygen  generation  plants,  and  performance  tests 
for  biological  reactors  and  dissolved  air  flotation 
unit.  Phase  3  required  staffing  for  the  biological 
system,  one  cryogenic  oxygen  plant  and  the  sec- 
ondary effluent  pump  station.  Phase  4  involved  in- 
house  training  for  the  activated  sludge  process 
which  was  conducted  by  the  districts'  staff  and 
supplemented  with  vendor  training  on  flotation 
thickening,  cryogenic  oxygen  generation,  pumps, 
and  other  systems  according  to  contract  specifica- 
tions. Process  evaluations  in  Phase  5  showed  that 
the  plant  produces  the  effluent  quality  expected  at 
different  flows  under  a  variety  of  operating  condi- 
tions. Sludge  production  and  oxygen  consumption 
were  in  line  with  predicted  values.  The  digestion 
and  dewaterability  of  different  combinations  of 
waste  activated  and  primarily  sludge  will  be  stud- 
ied for  possible  use  in  future  operations.  (Geiger- 
PTT) 
W86-04332 


IMPROVEMENT    OF    ACTIVATED    SLUDGE 
FILTERABILLTY, 

Pittsburgh  Univ.,  PA.  Dept.  of  Civil  Engineering. 
Y.  C.  Wu,  O.  J.  Hao,  and  K.  C.  Ou. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol.  57,  No.  10,  p  1019-1021,  October,  1985.  4  fig, 
1  tab,  6  ref.  EPA  Grant  No.  R807600-01. 
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Descriptors:  'Activated  sludge  process,  •Filtra- 
tion, 'Activated  sludge,  'Wastewater  composition, 
•Biochemical  oxygen  demand,  Microorganisms, 
Sulfates,  Alum,  Dewatering,  Setteable  solids, 
Sludge  drying,  Sludge  conditioning,  Wastewater 
treatment. 

This  study  investigated  the  effects  of  reactor  com- 
partmentalization  and  growth  condition  on  sludge 
dewaterability.  The  optimum  dose  of  chemical 
conditioning  agents  (alum  and  ferric  sulfate)  for 
improving  the  filtering  properties  of  activated 
sludge  cultivated  under  various  growth  environ- 
ments was  also  determined.  It  was  concluded  that 
the  specific  resistance  of  waste  activated  sludge  is 
not  only  a  function  of  wastewater  characteristics 
such  as  BOD:N,  operating  parameters  such  as 
food-to-microorganism  ratio  (F/M)  and  sludge 
age,  DO  concentration,  but  also  reactor  configura- 
tion or  DN  (dispersion  number).  The  specific  re- 
sistance of  the  activated  sludge  generally  de- 
creased or  the  dewaterability  of  the  activated 
sludge  increased  as  the  DN  of  the  aerated  bioreac- 
tor  decreased  under  nitrogen-rich  growth  condi- 
tions when  DO  was  not  limiting.  DO  and  nitrogen 
restrictions  in  an  aeration  tank  associated  with  high 
DN  caused  overproduction  of  longer  filamentous 
organisms  in  the  activated  sludge  culture,  and  in 
turn,  poor  sludge  settling  or  high  specific  resist- 
ance. Specific  resistance  could  be  reduces  by 
adding  chemical  conditioner;  the  reduction  was 
greater  when  the  initial  specific  resistance  was 
higher.  The  dewatering  characteristics  of  the  acti- 
vated sludge  were  related  to  sludge  settleability; 
the  lower  the  sludge  volume  index  (SVI),  the 
lower  the  specific  resistance.  Under  the  nitrogen- 
limited  growth  condition,  the  specific  resistance  of 
the  activated  sludge  was  directly  proportional  to 
the  SVI.  (Geiger-PTT) 
W86-04333 


INFLUENCE  OF  WASTE  ACTIVATED 
SLUDGE  ON  PRIMARY  CLARIFTER  OPER- 
ATION, 

Winnipeg  City  Waterworks  (Manitoba).  Waste  and 

Disposal  Dept. 

R.  D.  Ross,  and  G.  V.  Crawford. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol.  57,  No.  10,  p  1022-1026,  October,  1985.  1  fig, 

5  tab,  1  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  •Clarification,  *Clarifiers,  'Organ- 
ic carbon,  Suspended  solids,  Biochemical  oxygen 
demand.  Activated  sludge,  Sludge  thickening,  Ef- 
fluents, Sludge  drying,  Dewatering. 

Tests  were  carried  out  at  the  North  End  Water 
Pollution  Control  Center  (NEWPCC)  in  Winni- 
peg, Manitoba,  Canada  to  determine  the  primary 
sludge  total  solids  concentration  with  and  without 
the  effects  of  the  waste  activated  sludge  sides- 
tream,  to  compare  the  primary  sludge  concentra- 
tion from  a  circular  primary  clarifier  with  that 
from  a  rectangular  primary  clarifier  when  both 
were  operated  without  the  waste  activated  sludge 
sidestream,  and  to  monitor  any  difference  in  the 
biochemical  oxygen  demand  (BOD),  total  organic 
carbon  (TOC),  and  suspended  solids  (SS)  concen- 
trations of  the  effluents  from  the  primary  clarifiers 
being  studied.  With  circular  clarifiers  of  identical 
configurations,  the  separation  of  waste  activated 
sludge  from  the  primary  clarification  process  at  the 
NEWPCC  resulted  in  a  more  concentrated  pri- 
mary sludge.  With  identical  operating  parameters 
and  without  the  co-thickening  of  waste  activated 
sludge,  no  difference  was  found  between  the  pri- 
mary sludge  (underflow)  concentration  of  a  circu- 
lar versus  rectangular  primary  clarifier.  The  differ- 
ences in  primary  effluent  (overflow)  SS  concentra- 
tions between  the  three  clarifiers,  although  statisti- 
cally significant,  were  small  relative  to  the  vari- 
ations in  day-to-day  concentrations.  The  difference 
in  the  primary  effluent  (overflow)  BOD  and  TOC 
concentrations   were   not  statistically   significant. 
Since  peak  flows  were  not  experienced  during  the 
test  period,  the  effects  of  waste  activated  sludge 
addition  during  peak  clarifier  flow  conditions  were 
not  examined  .  (Geiger-PTT) 
W86-04334 


ELIMINATION  OF  ODOR  AT  SIX  MAJOR 
WASTEWATER  TREATMENT  PLANTS, 

Hampton  Roads  Sanitation  District,  Norfolk,  VA. 
G.  D.  Waltrip,  and  E.  G.  Snyder. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol.  57,  No.  10,  p  1027-1032,  October,  1985.  5  fig, 
1  tab,  7  ref. 

Descriptors:  'Odor  control,  "Odors,  'Wastewater 
treatment,  'Wastewater  facilities,  'Design  criteria, 
Chlorination,  Chemical  treatment,  Sulfates,  Aer- 
ation, Sodium  hydroxide,  Cost  analysis. 

A  two  year  study  by  Hampton  Roads  Sanitation 
District  was  conducted  to  examine  methods  to 
eliminate  off-site  plant  odors  resulting  from  a  force 
main  collection  system.  Results  showed  that  hy- 
drogen peroxide  addition  was  effective  but  very 
expensive.  Ferrous  sulfate  addition  was  expensive 
and  poor  in  performance.  Upline  chlorination  and 
bacterial  culture  addition  were  not  effective.  Pre- 
chlorination was  effective,  but  unattractive  be- 
cause of  chemical  cost  and  supply  limitations.  , 
Pre-aeration  oxidized  80%  of  the  influent  sulfides; 
the  remaining  20%  are  released  with  the  air 
stream.  Sulfides  in  the  air  stream  can  be  removed 
using  a  packed-tower  scrubber,  preferrably  using 
caustic.  Based  on  this  study,  design  criteria  were 
developed  and  used  to  design  odor  control  facili- 
ties at  the  six  treatment  plants  about  which  odor 
complaints  were  made.  Odor  control  was  very 
successful  at  the  five  plants  that  began  using  the 
new  equipment  in  1983.  The  sixth  plant  is  also 
being  redesigned  to  meet  the  required  criteria. 
(Geiger-PTT) 
W86-04335 

NEUTRALIZATION  OF  WASTEWATERS  CON- 
TAINING CYANIDES:  CONCLUSION:  OTHER 
METHODS  OF  CYANIDE  DESTRUCTION, 

Marie  Curie-Sklodowska  Univ.,  Lublin  (Poland). 
Dept.  of  Environmental  Chemistry  and  Technolo- 
gy. 

R.  Gierzatowicz,  L.  Pawlowski,  and  E. 
Smulkowska. 

Effluent  and  Water  Treatment  Journal,  Vol.  26, 
No.  2,  p.  51-52,  54,  February  1986.  12  refs.  Contin- 
ued from  Vol.  26,  No.  1,  p  26-31. 

Descriptors:  'Chlorination,  'Oxidation,  'Thermal 
decomposition,  'Saponification,  'Electrochemical 
oxidation,  'Ion  exchange,  'Irradation,  'Biological 
decomposition,  'Ozonation,  'Cyan-cat  method, 
Economics,  Temperature,  Pressure,  Radiolysis, 
Electroplating,  Peroxides,  Chromates,  Potassium 
permanagnate,  Oxygen,  Pilot  plants. 

Various  Methods  of  treating  industrial  wastes  con- 
taining cyanide  are  discussed,  including  thermal 
decomposition  (Cyan-Cat  process),  conversion 
with  aldehydes  and  ketones,  saponification  and 
elevated  temperatures  and  pressures,  electrochemi- 
cal oxidation,  ion  exchange,  radiolysis,  and  biologi- 
cal decomposition.  The  various  methods  have  their 
advantages  and  disadvantages.  The  Cyan-Cat 
method  has  a  very  dangerous  stage  of  hydrogen 
evolution.  Electrochemical  oxidation  is  economical 
only  for  concentrated  solutions.  Cyanide  conver- 
sion with  aldehydes  is  economical  for  small  elec- 
troplating plants  where  a  bath  system  is  possible. 
The  cost  of  ozonation  may  be  very  high.  High 
temperature  burning  has  high  effectiveness  and 
low  capital  and  operating  costs.  Radiolysis  is  inex- 
pensive and  simple,  but  is  limited  to  lower  cyanide 
concentrations  and  the  presence  of  technology  for 
applying  ionizing  radiation  sources.  Ion  exchange 
is  unprofitable  and  difficult  to  carry  out.  Biological 
decomposition  may  be  useful  for  joint  community- 
industrial  waste  disposal.  Cyanogenic  substance 
oxidation  with  such  agents  as  peroxides,  chro- 
mates, potassium  permanaganate,  and  oxygen  has 
only  been  studied  in  laboratories  and  on  a  pilot 
plant  scale.  (Rochester-PTT) 
W86-04341 


Descriptors:  'Oil  wastes,  'Dissolved  oil,  'Grayit) 
separation,  'Coalescence,  'Flotation,  'Adsorption 
•Biological  treatment,  Oil  Tankers,  Surface  runoff 
Process  waters,  Oil  wells,  Hydrocarbons. 

For  the  purpose  of  discussing  oil  separation  tech 
niques,  oil  can  be  considered  as  being  present  ii 
the  carrier  phase  as  one  or  more  of  the  following 
free-floating  oil,  free  oil  droplets  dispersed  in  thi 
bulk  of  the  carrier  fluid,  mechanically  forme* 
emulsions  of  oil  in  water,  chemically  stabilize* 
emulsions  of  oil  in  water,  and  dissolved  oil.  Treat 
ment  techniques  are  gravity  separation,  coalescers 
flotation,  adsorption,  and  biological  treatment.  Fo 
an  accurate  prediction  of  an  effluent  quality  result 
ing  from  a  given  process  route  it  is  essential  ti 
have  a  droplet  size  distribution  together  with 
knowledge  of  the  concentration  and  type  of  dil 
solved  hydrocarbon.  Sources  of  effluent  need  to  b 
considered  to  assign  a  level  of  significance  to  th 
possible  phases  of  oil.  Sources  include  site  leakag 
and  spillage  in  runoff  water,  process  waters  coi 
taining  oil,  process  waters  containing  significar 
levels  of  dissolved  hydrocarbons,  tank  and  tank* 
cleaning  wastes,  and  produced  water  on  an  of 
shore  production  platform.  A  combination  of  expi 
rience  with  an  application,  knowing  the  'history'  < 
the  carrier  fluid,  and  a  knowledge  of  what  eac 
type  of  process  can  achieve  can  lead  to  a  satisfai 
tory  process  selection.  (Rochester-PTT) 
W86-04342 


PROCESS    SELECTION    FOR    OH    SEPARA- 

™>N.  —  .     «. 

ESMIL  Water  Systems,  High  Wycombe  (Enland). 

J  Ryan. 

Effluent  and  water  Treatment  Journal,  Vol.  26, 

No.  2,  p.  60-63,  February  1986.  4  fig,  3  ref. 


NEW  EFFLUENT  TREATMENT  SYSTEM  A 
HEATHROW  AIRPORT, 

Pollution  Control  Ltd.,  Telford  (England). 
R.  J.  Clark,  and  R.  A.  Walker. 
Effluent  and  Water  Treatment  Journal,  Vol.  2 
No.  2,  p.  66-69,  February  1986.  1  fig,  1  tab,  2  r< 

Descriptors:  'Food-processing  wastes,  'Dissolv< 
air  flotation,  'Design,  Efficiency,  Reliability,  Ai 
port,  Wastewater  treatment,  Grease,  Suspend! 
solids,  Water  temperature,  Costs. 

The  new  effluent  treatment  systems  at  Heathrc 
Airport,  Great  Britain,  is  described  as  a  maj 
example  of  employment  of  the  dissolved  air  flol 
tion  technique.  The  mass  catering  center  for  whi 
this  facility  was  designed  covers  approximate 
100,000  sq  ft.  Performance  specifications  for  t 
plant  were  as  follows.  (1)  input  conditions:  pe 
flow,  35  1/sec,  average  grease  content,  200-6 
mg/1,  average  solid  content,  60-700  mg/1,  a 
temperature,  25-40  C,  and  (2)  discharge  conditio 
(including  compliance  with  Thames  Water  limn 
suspended  solids,  400mg/l,  grease,  lOOmg/l,  a 
maximum  temperature,  40  C.  A  three  stage  pro© 
was  specified,  including  pumping  station,  sera 
ing,  and  dissolved  air  flotation.  Three  factors  w< 
high  on  the  list  of  priorities  in  the  plant  desi) 
reliability,  minimum  manual  operation,  and  en 
ronmental  acceptability.  Work  on  the  treatmi 
facility  was  completed  in  May  1985.  Although  t 
plant  was  not  intended  to  reduce  costs,  its  op 
ation  can  be  expected  to  result  in  lower  expen 
ture  on  effluent  disposal  than  previously  and  t 
restriction  of  effluent  discharge  limits  by  the  wa 
authority  in  the  future  would  enhance  such  a 
ings.  (Rochester-PTT) 
W86-04343 


HYDROGEN  AS  A  PROCESS  CONTR' 
INDEX  IN  A  PILOT  SCALE  ANAEROBIC  1 
GESTER, 

Agricultural   and  Food   Research  Council,  N 

wich  (England).  Food  Research  Inst. 

D.  B.  Archer,  M.  G.  Hilton,  P.  Adams,  and  H. 

Wieko 

Biotechnology  Letters  BILED3,  Vol.8,  No.3 

197-202,  March  1986.  4  fig,  15  ref. 

Descriptors:  '  Anaerobic  digestion,  'Hydroj 
•Biogas,  'Process  control,  'Pilot  plants,  Volui 
ric  shock  loadings,  Brewery  effluent,  Monitor 
Chemical  oxygen  demand,  Suspended  solids,  1 
drogen  ion  concentration. 

A  6  cu  m  pilot-scale  anaerobic  contact  dige 
treating  brewery  effluent  was  subjected  to  I 
separate  volumetric  shock  loadings  and  the  < 
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centration  of  hydrogen  in  the  biogas  was  moni- 
tored. In  3/4  of  the  events  there  was  a  rapid  rise  in 
the  hydrogen  concentration,  peaking  after  3-6  hr. 
before  declining  to  the  normal  steady  -state  levels. 
The  ph  remained  between  6.8  and  7.1.  The  waste 
received  on  the  day  when  the  volumetric  shock 
load  did  not  induce  an  increase  in  hydrogen  levels 
had  a  slightly  lowered  chemical  oxygen  demand 
and  higher  total  suspended  solids  compared  to  the 
previous  day's  waste.  Measurement  of  hydrogen 
has  the  potential  to  become  a  crucial  method  of 
process  control  in  the  operation  of  industrial  anaer- 
obic digesters.  At  present  it  should  be  regarded  as 
a  supplement  to  more  conventional  indicators  of 
digester  performance.  (Rochester-PTT) 
W86-04345 


SELECTING  PARTICLES  FOR  FLUIDIZED- 
BED  BIOREACTORS  WITH  FLOCCULENT 
BIOMASS, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of 

Chemical  Engineering. 

G.  F.  Andrews. 

Biotechnology  Progress,  Vol.  2,  No.   1,  p  16-22, 

March    1986.   4   fig,    1    tab,    16   ref.    NSF   CPE 

8204968. 

Descriptors:  *Biomass,  *Flocculation,  *Ethanol 
production,  *Fluidized  beds,  'Anaerobic  digestion, 
Particle  size,   Bioreactor,   Wastewater  treatment. 

Designing  a  fluidized  bed  reactor  for  wastewater 
treatment  of  Ethanol  production  reduces  to  choos- 
ing the  size  and  density  of  the  support  particle. 
Given  the  kinetic  parameters  of  the  biomass  and 
the  job  to  be  done  by  the  reactor  (liquid  flow  rate, 
inlet  and  outlet  substrate  concentrations),  the  only 
variables  left  to  be  specified  are  the  size  and  densi- 
ty of  the  particles  in  the  bed.  For  floe  particles 
these  are  fixed  biologically;  the  designer  can  only 
select  the  strain  with  the  best  floe  characteristics. 
A  consideration  of  the  mechanics  of  liquid  fluid- 
ized beds  (porosity  and  solid  mixing)  and  of  the 
effectiveness  factors  for  biological  particles  enables 
the  designer  to  specify  types  of  support  particles 
likely  to  maximize  the  reactor  productivity  for  a 
particular  application.  Effectiveness  factors  for  bi- 
ological particles  should  be  defined  based  on  total 
volume  because  this  gives  a  figure  directly  related 
to  the  local  productivity  of  the  reactor.  For  any 
support  particle  there  exists  a  biofilm  thickness  that 
maximizes  this  effectiveness.  (Rochester-PTT) 
W86-04346 


FATE  OF  SOLUBLE,  RECALCITRANT,  AND 
ADSORBING  COMPOUNDS  TN  ACTIVATED 
SLUDGE  PLANTS,  U, 

Henkel  K.G.a.A.,  Duesseldorf  (Germany,  F.R.). 

Dept.  of  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04356 


TREATMENT  OF  SOLTDS  AND  PETROLEUM 
HYDROCARBONS  TN  STORM  RUNOFF  WITH 
AN  ON-SITE  DETENTION  BASIN, 

Rhode    Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

J.  S.  Latimer,  G.  L.  Mills,  E.  J.  Hoffman,  and  J.  G. 

Quinn. 

Bulletin    of   Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  4,  p  548-555, 

April  1986,  2  fig,  4  tab,  14  ref. 

Descriptors:  'Hydrocarbons,  'Storm  runoff,  'Sus- 
pended solids,  Runoff,  Efficiency,  Storms,  Parking 
lots,  Costs. 

A  detention  basin  was  assessed  for  its  effectiveness 
in  treating  petroleum  hydrocarbons,  polycyclic  ar- 
omatic hydrocarbons,  and  suspended  solids  from 
runoff  at  a  shopping  center  parking  lot.  Treatment 
efficiencies  varied  greatly  for  suspended  solids  and 
for  particulate  and  soluble  hydrocarbons  during 
the  two  storm  events  studied.  Overall,  they  were 
higher  for  the  summer  storm  and  the  particular 
fraction  of  the  hydrocarbons  was  better  treated 
than  the  soluble  fraction.  Negative  treatment  effi- 
ciency was  observed  for  the  soluble  components 
during  the  spring  storm,  but  these  components 
represented  only  about  4%  of  the  total  hydrocar- 


bons in  the  samples.  Soluble  effluent  concentra- 
tions rivaled  the  influent  concentrations  during 
flush  conditions,  indicating  poor  treatment  for 
soluble  species  during  high  flows.  Treatment  of 
hydrocarbons,  polycyclic  aromatic  hydrocarbons, 
and  suspended  solids  by  the  detention  pond  was 
70%,  14%,  and  36%  better,  respectively,  than 
treatment  efficiencies  of  a  combined  sanitary/ 
storm  municipal  treatment  plant  in  Providence, 
Rhode  Island.  With  its  relatively  low  construction 
and  maintenance  cost,  the  detention  pond  appears 
to  be  an  economical  way  to  treat  urban  runoff. 
(Rochester-PTT) 
W86-04363 


VARIANCE  ANALYSES  AND  CRITERIA  FOR 
TREATMENT  REGULATIONS, 

Montana  State  Univ.,   Bozeman.   Dept.   of  Civil 

Engineering  and  Engineering  Mechanics. 

A.  Amirtharajah. 

American     Water     Works     Association    Journal 

JAWWA5,  Vol.  78,  No.  3,  p  34-49,  March  1986.  6 

fig,  1 1  tab,  55  ref. 

Descriptors:  'Waterborne  disease,  'Treatment  reg- 
ulations, 'Filtration,  'Disinfection,  'Reservoir 
storage,  'Performance  evaluation,  Giardia,  Vi- 
ruses, Diseases. 

In  order  to  develop  the  methodology  for  analyzing 
variances  from  required  treatment  regulations,  the 
performance  capabilities  of  filtration,  disinfection, 
and  reservoir  storage  are  reviewed.  Particular  at- 
tention is  focused  on  the  removal  and  inactivation 
efficiences  for  Giardia  and  viruses.  The  three  vari- 
ance analyses  described  here  are  based  on  estimat- 
ing the  percent  of  removal  and  inactivation  of  the 
target  organisms  in  a  particular  system  compared 
to  standard  treatment  methods.  For  illustration,  the 
methodology  was  applied  in  three  cases.  Factors 
influencing  eligibility  for  variances  include  long 
contact  times  after  chlorination,  dual  disinfection 
points  with  redundancy,  and  storage  of  raw  water 
for  long  periods.  A  critical  feature  of  disinfection 
for  variance  is  to  operate  under  cysticidal  ranges 
for  Giardia,  but  higher  chlorine  doses  for  larger 
contact  time  values  musat  be  constrained  because 
of  the  possibility  of  exceeding  the  maximum  con- 
taminant limit  for  trihalomethanes.  The  same  gen- 
eral principles  can  be  applied  to  determine  var- 
iances for  groundwater  systems,  but  inadequacies 
in  modeling  the  transport  of  viruses  in  groundwat- 
er limit  the  semi-quantitative  analysis.  (Rochester- 
PTT) 
W86-04369 


BIOLOGICAL  TREATMENT  OF  A  LANDFTLL 
LEACHATE  TN  SEQUENCING  BATCH  REAC- 
TORS, 

Occidental  Chemical  Corp.,  Grand   Island,   NY. 

W.-C.  Ying,  R.  R.  Bonk,  V.  J.  Lloyd,  and  S.  A. 

Sojka. 

Environmental  Progress  ENVPDI,  Vol.  5,  No.  1, 

p  41-50,   February    1986.   4  fig,    12  tab,   32  ref. 

Descriptors:  'Leachates,  'Chemical  wastes,  'Se- 
quencing batch  reactors,  'Activated  carbon,  'Or- 
ganic loading,  'Suspended  solids,  'Aeration, 
'Mixing,  'Temperature,  'Process  control,  'Bacte- 
ria, Economics,  Wastewater  facilities,  Pilot  plants, 
New  York. 

Approximately  73,000  metric  tons  of  chemical 
waste  are  contained  in  the  Hyde  Park,  New  York, 
landfill  site.  Leachate  is  collected,  trucked  to  a 
nearby  chemical  manufacturing  plant,  and  then 
treated  with  plant  wastewaters  by  activated  carbon 
adsorption.  The  leachate,  which  accounts  for 
about  60%  of  the  combined  wastewater  volume, 
but  more  than  80%  of  the  total  organic  loading  to 
the  existing  adsorption  system,  was  found  to  be 
biodegradable  easily.  Excellent  treatment  of  leach- 
ate and  the  combined  wastewater  was  consistently 
accomplished  in  sequencing  batch  reactors  SBRs), 
which  were  operated  under  a  variety  of  operating 
conditions:  wastewater  total  organic  carbon,  feed 
rate,  variations  of  aeration  and  mixing  strategies, 
hydraulic  retention  time,  mixed  liquor  suspended 
solids  concentration,  organic  loading,  temperature, 
and  cycle  time.  The  SBR  treatment  performance 
was  unaffected  when  wastewater  feeding  was  sus- 


pended during  weekends  and  holidays.  Results  ob- 
tained in  the  small  bench-scale  SBRs  were  repro- 
duced in  the  pilot-scale  units.  An  analysis  of  proc- 
ess economics  indicated  that  significant  cost  saving 
was  possible  in  meeting  the  future  wastewater 
treatment  requirements,  if  SBR  biotreatment  is  im- 
plemented before  the  carbon  adsorption.  The  inte- 
grated wastewater  treatment  system  would 
produce  a  better  quality  effluent  at  a  lower  overall 
cost.  Biodegradation  rates  for  some  of  the  more 
persistent  wastewater  constituents  were  enhanced 
in  SBRs  that  were  supplemented  with  strains  of 
bacteria  from  the  landfill  site.  (Rochester-PTT) 
W86-04385 


ALTERNATIVE  RBC  DESIGN— SECOND 
ORDER  KINETICS, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Office  of  Research  and  Development. 

E.  J.  Opatken. 

Environmental  Progress  ENVPDI,  Vol.  5,  No.  1, 

p  51-56,  February  1986.  3  tab,  5  ref. 

Descriptors:  'Rotating  biological  contactor, 
'Mathematical  models,  'Biochemical  oxygen 
demand,  'Oxygen,  'Sanitary  engineering, 
Wastewater  facilities,  Bacterial  physiology. 

An  alternative  design  employing  second-order  ki- 
netics and  good  engineering  practice  was  used  to 
specify  a  rotating  biological  contractor  (RBC) 
process  for  secondary  municipal  wastewater  treat- 
ment. The  kinetics  of  the  RBC  process  had  been 
shown  to  follow  a  second-order  rate  expression 
when  the  dissapearance  of  soluble  biochemical 
oxygen  demand  (sBOD)  was  correlated  with  time. 
This  relationship  was  combined  with  other  RBC 
process  limmitations  to  design  an  RBC  system 
based  on  achieving  final  effluent  sBOD  require- 
ments of  less  than  10  mg/liter.  This  alternative 
design  approach  can  be  used  to  determine  the 
following:  number  of  shafts,  number  of  stages, 
shafts  in  each  stage,  sBOD  in  each  stage,  the  effect 
on  performance  of  diurnal  fluctuations  in  flow 
from  50  to  200  percent  of  design  flow,  and  when 
oxygen  transfer,  governs  the  kinetics.  This  paper 
demonstrates  the  design  of  an  RBC  plant  by  the 
second-order  kinetics  method  and  compares  this 
with  the  procedure  in  the  Atotrol  Wastewater 
Treatment  Systems  Design  Manual.  (Rochester- 
PTT) 
W86-04396 


RESIDUAL  CADMIUM  FORMS  IN  ACID-EX- 
TRACTED ANAEROBICALLY  DIGESTED 
SEWAGE  SLUDGE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04414 


SELF-SEALING  OF  EARTHEN  LIQUID 
MANURE  STORAGE  PONDS:  I.  A  CASE 
STUDY, 

Guelph  Univ.   (Ontario).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04417 


SELF-SEALING  OF  EARTHEN  LIQUID 
MANURE  STORAGE  PONDS:  II.  RATE  AND 
MECHANISM  OF  SEALING, 

New  Liskeard  Coll.  of  Agricultural  Technology 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04418 


MICROBIOLOGICAL  TREATMENT  OF  URA- 
NIUM MINE  WATERS, 

Kerr-McGee  Corp.,  Oklahoma  City,  OK. 

J.  W.  Kauffman,  W.  C.  Laughlin,  and  R.  A. 

Baldwin. 

Environmental  Science  and  Technology,  Vol.  20, 

No.  3,  p  243-248,  March  1986.  3  fig,  4  tab,  13  ref. 

Descriptors:  'Wastewater  treatment,  'Uranium, 
'Mine  drainage,  'Microbial  degradation,  Mine 
wastes,    Selenium,    Uranium,    Molybdenum,    Sul- 
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fates,  Clostridium,  Ambrosia  Lake,  New  Mexico, 
Field  tests. 

Percolation  of  uranium  mine  discharge  water 
through  Ambrosia  Lake,  NM,  soil  is  shown  to  be 
an  effective  method  for  lowering  selenium,  urani- 
um, molybdenum,  and  sulfate  concentrations  in  the 
mine  water.  Selenium  concentrations  were  low- 
ered from  approximately  1.6  to  <0.05  mg/L  by 
reduction  of  soluble  selenate  and  selenite  to  insolu- 
ble selenium  metal.  This  reaction  is  most  likely 
performed  by  bacteria  belonging  to  the  genus 
Clostridium.  In  addition,  sulfate-reducing  bacteria 
in  the  soil,  such  as  Desulfovibrio  bacteria,  metabo- 
lize sulfate  to  hydrogen  sulfide,  which  reacts  with 
uranyl  and  molybdate  ions  to  form  insoluble  urani- 
um and  molybdenum  species.  During  column  start- 
up, minor  variations  in  either  temperature  or  flow 
rate  impacted  selenium  removal.  However,  similar 
variations  had  virtually  no  effect  on  columns  that 
had  continuously  removed  selenium  to  less  than 
0.050  mg/L  for  at  least  several  days.  Selenium 
removal  could  be  affected  at  flow  rates  up  to  the 
mechanical  failure  of  the  column  bed  (900  L/sq  m/ 
day)  provided  sufficient  nutrients  were  available. 
Uranium  and  molybdenum  removals  were  not  ob- 
served until  nutrients  in  addition  to  ones  present  in 
the  soils  were  introduced.  Nutrient  concentration 
had  the  greatest  impact  on  column  performance. 
Acceptable  contaminant  removal  could  be 
achieved  even  with  major  excursion  of  other  proc- 
ess variables  provided  an  adequate  supply  of  nutri- 
ents was  available.  The  process  was  successfully 
field  tested  for  7  months  in  a  soil  column  1.5  m 
deep.  (Lantz-PTT) 
W86-04438 


MICROBIAL  ASPECTS  OF  THE  INUVIK 
SEWAGE  LAGOON, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

J.  G.  Henry,  and  D.  Prasad. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  2,  p  117-128,  1986.  8  fig,  4  tab,  15  ref. 
Contract  No.  OST  84-00158. 

Descriptors:  'Wastewater  lagoons,  •Microbiologi- 
cal studies,  *Inuvik,  Northwest  Territory,  Arctic, 
Hydrogen  in  concentration,  Solids,  Suspended 
solids,  Chemical  oxygen  demand,  Biological 
oxygen  demand,  Wastewater  treatment,  Cold  re- 
gions, Ice,  Bacterial  degradation. 

A  facultative  sewage  lagoon  in  Inuvik,  N.W.T. 
was  studied  in  August  (ice  free)  and  November 
(ice  covered)  1984.  Emphasis  was  placed  on  the 
microbiological  aspects  and  their  relation  to  lagoon 
performance.  Analyses  performed  included,  pH, 
total  alkalinity,  total  solids,  suspended  solids,  vola- 
tile solids,  COD  and  BOD5  determinations.  The 
microbiological  tests  included  total  plate  counts 
(20  C)  and  psychrotrophic  counts  (1  C).  Results 
indicated  that  the  Inuvik  sewage  lagoon  system 
achieved  removal  efficiencies,  ranging  from  90% 
BOD5  removal  in  summer  to  about  80%  in  winter. 
The  total  bacterial  count  was  found  to  decrease  in 
the  liquid  of  the  primary  cells  in  the  winter,  but  the 
bacterial  count  in  the  secondary  cell  was  similar 
under  both  winter  and  summer  conditions.  No 
significant  difference  existed  in  bacterial  counts  in 
the  sludge  samples  between  primary  and  secondary 
cells.  The  total  bacterial  number  decreased  by  one 
order  of  magnitude  in  the  winter  in  sludges  from 
all  cells.  A  shift  from  mesophilic  to  psychrotrophic 
bacteria  occurred  in  the  winter.  The  percentage  of 
psychrotrophs  increased  from  less  than  1%  to  over 
80%  with  the  change  in  season.  The  role  of  psych- 
rotrophs in  lagoon  performance  is  discussed.  (Au- 
thor's abstract) 
W86-04484 


LAGOON     TREATMENT     OF     MUNICIPAL 

SEWAGE     EFFLUENT     IN     A     SUBARCTIC 

REGION      OF     CANADA      (YELLOWKNIFE, 

N.W.T.), 

Government  of  the  Northwest  Territories,  Yel- 

lowknife.  Water  Resources  Div. 

R.  N.  Soniassy,  and  R.  Lemon. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  2,  p  129-139,   1986.   10  fig,  2  tab,  8  ref. 


Descriptors:  'Wastewater  lagoons,  'Subarctic 
zone,  'Yellowknife,  'Northwest  Territories, 
•Sewage  effluents,  Raw  wastewater,  Biological 
oxygen  demand,  Coliforms,  Streptococci,  Nickel, 
Zinc,  Copper,  Cadmium,  Lead,  Mercury. 

The  performance  of  a  municipal  sewage  lagoon  in 
a  subarctic  climate  (Yellowknife,  N.W.T.)  was 
evaluated  over  a  one  period  to  determine  its  sea- 
sonal treatment  capabilities.  Raw  sewage  (influent) 
and  treated  effluent  were  analyzed  for  several 
physicochemical  and  microbiological  parameters. 
Effective  removals  of  BOD5,  total  coliform,  fecal 
coliform,  feca;  streptococci  and  heavy  metals  (Cu, 
Ni,  Zn,  Cd,  Pb  and  Hg)  were  obtained  from  mid- 
June  to  mid-September.  No  evidence  of  treatment 
was  observed  when  the  lagoon  was  under  ice 
cover  (October  to  May).  The  concentrations  of 
several  heavy  metals  (Cu,  Zn  and  Pb)  were  found 
to  decrease  gradually,  reaching  a  low  in  summer, 
before  rising  again  in  the  fall  and  winter.  A  system 
of  managing  cold  climate  lagoons,  based  on  ambi- 
ent temperature,  is  presented.  (Author's  abstract) 
W86-04485 

CONCENTRATION  OF  IMPURITIES  DURING 
MELTING  OF  SNOW  MADE  FROM  SECOND- 
ARY SEWAGE  EFFLUENT, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 

R.  Zapf-Gilje,  S.  O.  Russell,  and  D.  S.  Mavinic. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  2,  p  151-156,  1986.  4  fig,  6  ref. 

Descriptors:  *Artificial  snow,  •Effluents, 
•Wastewater,  'Nutrient  removal,  Cold  regions, 
Freeze-thaw  tests,  Infiltration,  Wastewater  treat- 
ment. 

When  snow  is  made  from  sewage  effluent,  the 
impurities  become  concentrated  in  the  early  melt 
leaving  the  later  runoff  relatively  pure.  This  could 
provide  a  low  cost  method  of  separating  nutrients 
from  secondary  sewage  effluent.  Laboratory  ex- 
periments showed  that  the  degree  of  concentration 
was  largely  independent  of  the  number  of  melt 
freeze  cycles  or  initial  concentration  of  impurity  in 
the  snow.  The  first  20%  of  melt  removed  with  it 
65%  of  the  phosphorus  and  90%  of  the  mtrogen 
from  snow  made  from  sewage  effluent;  and  over 
90%  of  potassium  chloride  from  snow  made  from 
potassium  chloride  solution.  Field  experiments 
with  a  salt  solution  confirmed  in  the  laboratory 
results.  (Author's  abstract) 
W86-04487 

DEVELOPMENT  OF  AN  ON-LINE  ZERO 
CHLORINE  RESIDUAL  MEASUREMENT  AND 
CONTROL  SYSTEM, 

Metro  Renton  Treatment  Plant,  WA. 
R.  E.  Finger,  D.  Harrington,  and  L.  A.  Paxton. 
Water     Pollution     Control     Federation     Journal 
JWPFA,  Vol.  57,  No.  11,  p  1068-1073,  November 
1985.  5  fig,  2  tab,  18  ref. 

Descriptors:  •Dechlorination,  *Monitoring,  'Per- 
formance evaluation,  Secondary  wastewater  treat- 
ment, Chlorine  residual  analysis,  Sulfonation,  Re- 
sidual chlorine.  Seattle,  Washington. 

A  dechlorination  system  was  developed  for  remov- 
al of  chlorine  used  for  disinfection  and  control  of 
biofouling  prior  to  the  discharge  of  chlorinated 
effluents.  An  amperometric  chlorine  analyzer  and 
sulfur  dioxide  dechlorination  were  employed,  with 
development  of  feed-forward  and  feedback  con- 
trols in  which  measurement  of  chlorine  residuals 
much  greater  than  zero  is  done  in  order  to  provide 
a  more  reliable  signals.  This  approach  was  tested  at 
the  Metropolitan  Seattle  Renton  treatment  plant, 
where  two  continuous  chlorine  residual  analyzers 
were  provided  to  monitor  and  control  residual, 
with  two  levels  of  backup  provided.  The  plant 
chlorine  residual  limit  of  less  than  1.0  mg/1  daily 
(monthly  average  of  less  than  0.5  mg/1)  has  been 
met  on  all  but  18/1,005  days  of  operation  so  far, 
with  the  highest  recorded  residual  being  0.067  mg/ 
1.  In  all  cases,  the  high  residuals  were  caused  by 
factors  outside  the  control  system.  These  results 
demonstrate  that  a  system  that  measures  and  con- 
trols chlorine  at  zero  concentration  can  be  built 


using  conventional  chlorine  residual  analzers  and 
simple  flow  proportioning  equipment.  The  zero 
chlorine  measurement  and  control  system  devel- 
oped for  the  Renton  treatment  plant  has  had  mini- 
mal operating  problems  during  the  first  25  months 
of  its  operation.  (Rochester-PTT) 
W86-04492 


SMALL-DIAMETER,  VARIABLE  GRADE 
GRAVITY  SEWERS, 

Agricultural    Research    Service,    Clemson,    SC. 

Rural  Housing  Research  Unit. 

J.  D.  Simmons,  and  J.  O.  Newman. 

Water     Pollution     Control     Federation     Journal 

JWPFA,  Vol.  57,  No.  11,  p  1074-1077,  November 

1985.  4  fig,  6  ref. 

Descriptors:  'Septic  Tanks,  •Sewers,  'Gravity 
sewers,  'Domestic  wastes,  Wastewater  lagoons, 
Performance  evaluation,  Polyvinylchloride  trans- 
port lines,  Design  criteria. 

The  concept  of  variable-grade  gravity  sewers 
(VGS)  is  explained,  the  design,  operating  charac- 
teristics, and  performance  of  a  31 -house  system  in 
Mount  Andrew,  Alabama,  are  described,  and  rec- 
ommended design  criteria  for  VGS  systems  are 
presented.  The  VGS  line  is  laid  out  at  a  relatively 
constant  depth,  regardless  of  grade  and  has  a  pro- 
file with  many  uphill  and  downhill  sections.  The 
outlet  is  lower  than  the  inlet  in  any  house  served 
by  the  sewer.  The  draining  process  involves 
delays,  surcharging,  and  many  transitions  from  full 
pipe  to  partial  pipe  flow,  but  after  the  lower  sec- 
tions are  filled,  all  the  liquid  in  the  inlet  will  reach 
the  outlet.  The  Mount  Andrew  system  consists  of 
modified  septic  tanks,  small-diameter  polyvinylch- 
loride transport  lines  and  a  lagoon  for  final  treat- 
ment. After  several  years,  the  system  is  operating 
well  and  requires  little  maintenance.  The  septic 
tanks  functioned  without  major  problems,  al- 
though sludge  accumulated  quickly  because  of  the 
small  sludge  storage  volume  of  the  first  compart- 
ment. There  have  been  no  problems  with  the  trans- 
port lines  and  no  tank  has  failed  to  drain  because  of 
trouble  with  these  lines.  The  most  important 
design  consideration  is  sizing  the  sewer  line  to 
accomodate  the  required  number  of  houses.  Slope 
is  of  little  concern,  but  the  entire  system  still 
requires  a  net  positive  grade.  (Rochester-PTT) 
W86-04493 


EFFECT  OF  AERATION  TANK  CONFIGURA- 
TION ON  NITRIFICATION  KINETICS, 

Vysoka  Skola  Chemicko-Technologicka,   Prague 

(Czechoslovakia).  Inst,  of  Water  Technology  and 

Environmental  Protection. 

J.  Chudoba,  J.  S.  Cech,  and  P.  Chudoba. 

Water     Pollution     Control     Federation     Journal 

JWPFA,  Vol.  57,  No.  11,  p  1078-1083,  Novembei 

1985.  11  fig,  3  tab,  26  ref. 

Descriptors:  'Nitrification,  'Aeration,  'Activatec 
sludge,  'Respirometric  measurements,  'Nitride 
•Hydraulics,  *Flow  patterns,  Wastewater  treat 
ment,  Mixed  cultures,  Bacterial  physiology,  Kinet 
ics,  Ammonium. 

Kinetic  constant  of  nitrification  were  determine* 
by  a  simple  respirometric  method  with  two  mix« 
cultures  grown  in  hydraulically  different  reactors 
Kinetic  constants  of  the  first  stage  of  nitnficatioi 
were  considerably  higher  with  mixed  cultun 
grown  in  a  reactor  with  the  plug-flow  pattern  thai 
with  mixed  culture  grown  in  a  completely  mixa 
(CM)  reactor.  Inhibition  of  the  first  stage  of  nitnfi 
cation  with  mixed  culture  grown  in  the  CM  reac 
tor  occurred  at  concentrations  of  ammonium-I 
much  lower  than  for  mixed  culture  grown  in  th 
reactor  with  the  plug-flow  pattern.  The  comparl 
mentalized  system  was  much  more  suitable  fo 
nitrification  than  the  completely  mixed  systen 
True  values  of  kinetic  constants  for  the  secon 
stage  of  nitrification  cannot  be  determined  directl 
by  dosing  nitrite  into  the  reaction  mixture  becaus 
ammonia  oxidation  forms  nitrite  into  the  reactio 
mixture  because  ammonia  oxidation  forms  nitnl 
inside  the  floe  matrix.  The  constants  can  be  con 
puted  from  the  data  obtained  during  a  batch  expc 
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iment  with  ammonia  as  a  sole  N  substrate.  (Au- 
thor's abstract) 
W86-04494 


BACTERIOPHAGES  AND  FECAL  BACTERIA 
AS  INDICATORS  OF  CHLORINATION  EFFI- 
CIENCY OF  BIOLOGICALLY  TREATED 
WASTEWATER, 

Rijksinstituut  voor  de  Volksgezondheid,  Utrecht 

(Netherlands). 

A.  H.  Havelaar,  and  T.  J.  Nieuwstad. 

Water     Pollution     Control     Federation     Journal 

JWPFA,  Vol.  57,  No.  11,  p  1084-1088,  November 

1985.  2  fig,  3  tab,  32  ref. 

Descriptors:  'Disinfection,  'Viruses,  *Fecal  pollu- 
tion, 'Nitrification,  'Chlorination,  'Bioindicators, 
Wastewater  treatment,  Sulfite-reducing  Clostridia, 
Spores,  Bacteriophage,  Coliforms,  Streptococcus. 

The  behavior  of  F  specific  bacteriophages  was 
compared  to  that  of  somatic  coliphages  and  con- 
ventional bacterial  indicators  of  fecal  pollution 
(thermotolerant  coliforms,  fecal  streptococci,  and 
spores  of  sulfite-reducing  Clostridia).  The  effects 
of  varying  degrees  of  nitrification  on  reduction  of 
bacteriophages  and  bacterial  indicators  by  chlorine 
were  compared.  In  general,  both  organic  matter 
content  and  numbers  of  microorganisms  decreased 
with  increasing  nitrification.  Reduction  of  both  F 
specific  and  somatic  phages  increased  with  increas- 
ing nitrification,  whereas  in  all  classes,  F  specific 
phages  were  more  resistant  to  chlorine  than  somat- 
ic coliphages  (up  to  almost  one  log  unit  in  well- 
nitrified  water).  Thermotolerant  coliforms  were 
reduced  by  chlorination  much  more  efficiently 
than  bacteriophages.  Resistance  to  reduction  by 
chlorine  was  in  the  order:  F  specific  bacterio- 
phages greater  than  somatic  coliphages  greater 
than  fecal  streptococci  greater  than  thermotolerant 
coliforms.  Phage  reduction  was  unrelated  to  chlo- 
rine residual,  but  correlated  with  chlorine  dose. 
Highest  kills  were  obtained  in  very  well  nitrified 
water,  probably  because  of  the  extended  life  of 
transient  free  available  chlorine.  Chlorine  does  up 
to  5  mg/1  and  chlorine  residuals  up  to  4  mg/1  did 
not  reduce  spores  of  sulfite-reducing  Clostridia. 
The  search  for  disinfectant  alternatives  to  chlorine 
should  continue.  (Rochester-PTT) 
W86-04495 


APPLICATION  OF  POLYSULFIDE  FOR  PRE- 
TREATMENT  OF  SPENT  CYANIDE  LIQUORS, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

J.  J.  Ganczarczyk,  P.  T.  Takoaka,  and  D.  A. 
Ohashi. 

Water  Pollution  Control  Federation  Journal 
JWPFA,  Vol.  57,  No.  11,  p  1089-1093,  November 
1985.  3  fig,  4  tab,  16  ref. 

Descriptors:  'Metal  cyanide  complexes,  'Cyanide 
liquors,  'Limesulfur,  'Industrial  wastewater, 
•Wastewater  discharge,  Copper,  Cadmium, 
Nickel,  Metal  plating  wastewater. 

A  simple  method  of  treating  highly  concentrated 
cyanide  liquors  containing  metal-cyanide  complex- 
es was  developed  to  enable  discharge  of  the 
wastewater  into  a  municipal  sewage  system.  Ex- 
periments consisted  of:  (1)  treating  500  ml  of  Cu/ 
Cd  plating  dragout  wastewater  with  37.1  of  lime- 
sulfur;  (2)  treating  3000  ml  of  Cu/Ni  plate  stripper 
wastewater  with  104  ml  limesulfur;  and  (3)  treating 
300  ml  of  the  stripper  wastewater  with  141  ml 
limesulfur.  A  rapid  degradation  of  CN-  occurred  in 
all  three  experiments.  In  the  first,  CN-  was  reduced 
to  nondetectable  levels  within  2  days  at  an  initial 
cyanide:polysulfide  ratio  of  1:1.5.  The  residual  CN- 
was  reduced  by  99.9%  within  2  days  in  the  second 
experiment,  which  was  performed  at  the  same 
ratio,  but  at  a  much  higher  initial  CN-concentra- 
tion.  In  the  third  experiment,  which  repeated  the 
second  except  for  a  higher  dosage  of  polysulfide-S, 
the  heffective  removal  of  CN-  occurred  within  3 
days.  The  reaction  used  here  effectively  converted 
CN-  to  SCN-  within  2-3  days  at  3  C,  broke  down 
metal-cyanide  complexes,  and  generally  precipitat- 
ed metals  to  the  levels  required  by  municipal  sewer 
use  by-laws.  (Rochester-PTT) 
W86-04496 


CONSIDERATION  OF  FIRST-STAGE  ORGAN- 
IC OVERLOADING  IN  ROTATING  BIOLOGI- 
CAL CONTACTOR  DESIGN, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH. 
F.  L.  Evans,  III. 

Water  Pollution  Control  Federation  Journal 
JWPFA,  Vol.  57,  No.  11,  p  1094-1098,  November 
1985.  2  fig,  2  tab,  8  ref. 

Descriptors:  'Design  information,  'Bacteria,  'Bio- 
logical wastewater  treatment,  'Fungi,  Wastewater 
facilities,  Process  control,  On-site  investigations, 
Biomass,  Organic  loading,  Dissolved  oxygen,  Aer- 
obic treatment. 

Improved  design  procedures  that  have  been  devel- 
oped from  field  experience  are  documented,  in- 
cluding problem  description,  available  first-stage 
organic  overloading  data  for  rotating  biological 
contractors  (RBCs),  process  design  considerations, 
and  design  considerations.  When  the  first  stage  of 
RBC  operation  continues  with  high  organic  load- 
ing the  film  thickness  increases  and  a  white-gray 
biomass  covers  substantial  portions  (e.g.,  40%)  of 
the  media  surface.  Nuisance  organisms,  including 
bacterial  and  fungal  filaments,  are  present,  and 
RBC  units  operating  under  these  conditions  are 
described  as  organically  overloaded.  Design  crite- 
ria to  minimize  overloading  include:  design  all 
stages  of  the  total  plant  to  operate  within  the  same 
maximum  first-stage  load  limits  selected,  with  a 
review  of  loading  on  a  stage-by-stage  basis;  include 
operational  flexibility  to  accomodate  variable  hy- 
draulic flow  paths  and  organic  loading  consider- 
ations; include  the  ability  to  vary  the  shaft  rota- 
tional speed  to  enable  increased  operational  flexi- 
bility; include  dissolved  oxygen  (DO)  measuring 
instrumentation  and  load  cells  in  the  first  stage  as  a 
minimum;  possibly  provide  a  system  for  supple- 
mental aeration  in  the  first  stage  and  subsequent 
stages  to  increase  bulk  fluid  DO  levels,  improve 
oxygen  transfer  capabilities,  or  regulate  media  bio- 
mass accumulations.  (Rochester-PTT) 
W86-04497 


OPERATION  AND  MAINTENANCE  OF  THE 
UOSA  WATER  RECLAMATION  PLANT, 

CH2M/HM,  Reston,  VA. 

M.  H.  Robbins,  Jr.,  and  C.  G.  Ehalt. 

Water     Pollution     Control     Federation     Journal 

JWPFA,  Vol.  57,  No.  12,  p  1122-1127,  December 

1985.  2  fig,  10  tab,  9  ref. 

Descriptors:  'Wastewater  renovation,  'Advanced 
wastewater  treatment,  'Plant  operations,  'Labor 
costs,  'Electrical  costs,  'Chemical  costs,  'Nitro- 
gen removal,  'Nitrifying  conditions,  'Secondary 
treatment,  Chemical  treatment,  Equalizing  basins, 
Filtration,  Water  treatment  facilities,  Virginia, 
Granular  activated  carbon,  Ion  exchange,  Plant 
reliability,  Operating  costs,  Virginia. 

Operational  characteristics,  unit  process  operation 
and  maintenance  (O  +  M)  costs,  and  plant  reliabil- 
ity are  described  for  the  Upper  Occoquan  Sewage 
Authority  (UOSA),  Virginia,  advanced  water 
treatment  plant.  This  plant  renovates  wastewater 
for  discharge  to  the  principal  water  supply  reser- 
voir in  Northern  Virginia,  and  its  discharge  limits 
are  among  the  most  stringent  in  the  United  States. 
The  plant  includes  a  secondary  treatment  system, 
chemical  treatment  system,  equalization  basins 
(ballast  ponds),  deep-bed,  multimedia  pressure  fil- 
ters, granular  activated  carbon  filters,  and  ion  ex- 
change columns  (final  filtration).  O+M  costs  are 
tabulated  for  the  fiscal  years  1983  and  1984,  includ- 
ing labor,  electrical  power,  process  chemicals, 
other  utilities,  supplies,  contract  services,  insur- 
ance, administration,  and  equipment  replacement. 
The  impact  of  N  removal  operations  on  the  sec- 
ondary treatment  system,  chemical  treatment 
system,  and  carbon  adsorption  system  are  de- 
scribed, and  N  removal  O  +  M  costs  are  provided. 
A  lognormal  analysis  of  plant  reliability  also  is 
presented.  (Rochester-PTT) 
W86-04499 


BIOLOGICAL  TREATMENT  OF  CRAB  PROC- 
ESSING PLANT  WASTEWATER, 

Maryland  Univ.,  College  Park.  MEES  Program. 


E.  L.  Geiger,  F.  W.  Wheaton,  R.  B.  Brinsfield,  and 
J.  E.  Alleman. 

Water  Pollution  Control  Federation  Journal 
JWPFA,  Vol.  57,  No.  12,  p  1128-1133,  December 
1985.  3  fig,  6  tab,  10  ref. 

Descriptors:  'Food-processing  wastes,  'Biological 
wastewater  treatment,  'Dissolved  solids,  'Ex- 
tended aeration,  'Biological  oxygen  demand, 
'Chemical  oxygen  demand,  Total  suspended 
solids,  Wastewater  treatment  facilities,  Mixed 
liquor  suspended  solids,  Aeration,  Biomass. 

A  laboratory  model  wastewater  treatment  system 
was  operated  to:  (1)  characterize  blue  crab  proc- 
essing plant  wastewater;  (2)  determine  a  treatment 
scheme  to  produce  effluent  in  compliance  with 
'best  conventional  pollution  control  technology' 
guidelines;  and  (3)  reduce  the  dissolved  organics  in 
the  effluent.  Blue  crab  processing  wastewater  con- 
tains high  concentrations  of  dissolved  organics  and 
consistently  has  a  pH  between  7.8  and  8.0.  Sus- 
pended solids  did  not  settle  out  on  prolonged  qui- 
escent conditions,  probably  because  of  their  size 
and  density  characteristics.  Biological  treatment 
using  extended  aeration  effectively  reduced  the 
dissolved  organics  in  crab  plant  wastewater,  pro- 
vided that  a  high  level  of  biological  mass  was 
present  (3,000  to  7,000  mg/1  mixed  liquor  suspend- 
ed solids)  in  the  reactor  and  settling  of  the  biolgoi- 
cal  mass  was  performed  prior  to  effluent  discharge. 
If  dissolved  organics  were  not  removed  because  of 
insufficient  retention  time,  settling  the  bacterial 
mass  in  the  biological  reactor  for  more  than  one 
hour  frequently  caused  inversion  of  the  mass  from 
gas  bubble  formation.  A  retention  time  of  16-24  hr 
in  the  biological  reactor  removed  approximately 
90%  of  dissolved  organics.  Intermittent  addition  of 
organics  followed  by  a  24-hr  retention  time  after 
the  first  addition  decreased  BOD  sub  5  and  total 
suspended  solids  (TSS)  significantly  compared 
with  batch  treatment.  The  concentration  of  BOD 
sub  5,  COD,  and  TSS  in  the  effluent  of  the  biologi- 
cal reactor  with  moderate  organic  loading  was 
lower  than  from  the  reactor  with  high  organic 
loading.  (Rochester-PTT) 
W86-O45O0 


EFFECTS  OF  ENGINEERING  CONTROLS  ON 
METHANE  FERMENTATION  TOXICITY  RE- 
SPONSE, 

J.  Yang,  and  R.  E.  Speece. 

Water  Pollution  Control  Federation  Journal 
JWPFA,  Vol.  57,  No.  12,  p  1134-1141,  December 
1985.  11  fig,  3  tab,  10  refs. 

Descriptors:  'Anaerobic  digestion,  'Cyanide, 
'Toxins,  'Methane  bacteria,  Serum  bottle  tech- 
nique, Biomass,  Temperature,  Solids  retention 
time. 

The  effects  of  toxicity  on  methane  fermentation 
were  investigated  using  methanogenic  cultures  en- 
riched on  acetate  as  the  sole  carbon  source  and 
cyanide  as  a  model  toxicant.  The  serum  bottle 
technique  was  employed,  using  semi-batch  or  semi- 
continuous  mode.  The  severity  and  duration  of 
methane  fermentation  inhibition  by  a  slug  dose  of 
cynaide  was  proportional  to  the  toxicant  concen- 
tration. The  continuously-stirred  tank  reactor  with 
the  longest  solids  retention  time  (SRT)  could  re- 
cover from  the  highest  dose  of  cyanide,  and  the 
system  with  the  lowest  SRT  recovered  from  the 
lowest  slug  dose.  A  25-day  SRT  culture  recovered 
faster  than  a  50-day  SRT  culture  at  2.5  and  5  mg/1 
of  cyanide.  Recovery  from  cyanide  inhibition  was 
inversely  related  to  biomass  concentration.  Meth- 
ane fermentation  inhibition  was  related  directly  to 
the  exposure  period  of  biomass  with  cyanide,  and 
toxicity  reversal  was  demonstrated  when  biomass 
was  separated  from  the  supernatant  fluid  contain- 
ing cyanide.  Inhibition  of  methane  fermentation  by 
cyanide  depended  on  cell  age.  The  inhibition  of 
methane  fermentation  was  related  to  the  cyanide 
administration  pattern,  with  the  severity  of  inhibi- 
tion increasing  in  the  following  order:  buildup, 
washout,  and  constant.  Reduced  temperature  (25 
C)  significantly  delayed  recovery  of  gas  produc- 
tion from  slug  doses  of  cyanide  when  compared  to 
a  warmer  incubation  temperature  (35  C).  (Roches- 
ter-PTT) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


W86-04501 

EVALUATION  OF  FINE-BUBBLE  ALPHA 
FACTORS  IN  NEAR  FULL-SCALE  EQUIP- 
MENT, .„.,.„  . 
California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

H.  J.  Hwang,  and  M.  K.  Stenstrom. 
Water     Pollution     Control     Federation     Journal 
JWPFA,  Vol.  57,  No.  12,  p  1142-1151,  December 
1985.  16  fig,  2  tab,  46  ref. 

Descriptors:  'Sanitary  engineering,  'Activated 
sludge  process,  'Aeration,  'Fine-bubble  diffusers, 
Wastewater  treatment  facilities.  Microbial  oxygen 
uptake,  Mixed  liquor,  Surfactants,  Volumetric 
mass,  Transfer  coefficient.  Mathematical  models. 

A  practical  method  of  measuring  alpha  factors  for 
fine-bubble  diffusers  under  rapidly  changing  condi- 
tions of  water  quality  is  discussed.  An  experimental 
method  and  mathematical  models  that  can  handle 
rapidly  changing  water  quality  under  process  con- 
ditions have  been  developed,  along  with  suitable 
methods  for  parameter  estimation.  The  models 
were  verified  experimentally  with  tap  water  con- 
taining surfactants  and  activated  sludge  mixed 
liquor.  The  pilot-scale  aeration  column  with  full- 
scale  liquid  depth  under  operating  conditions  could 
be  used  to  simulate  the  full-scale  aeration  tank.  The 
variation  of  alpha  factor  in  the  mixed  liquor  can  be 
explained  by  a  rapidly  measured  variable,  microbi- 
al oxygen  uptake  rate  (OUR).  The  alpha  factor  in 
detergent  water  for  fine-bubble  diffusers  varied 
between  0.35  and  0.8,  with  the  same  concentration 
of  surfactant.  Microbial  OUR  in  mixed  liquor  ex- 
plained the  variation  of  volumetric  oxygen  mass 
transfer  coefficient  in  mixed  liquor.  As  the  water 
was  treated,  soluble  substrate  was  removed  and 
microbial  OUR  decreased  to  the  value  of  endoge- 
nous phase,  and  the  volumetric  oxygen  mass  trans- 
fer coefficient  increased.  Alpha  factors  in  mixed 
liquor  increased  significantly  with  increasing  treat- 
ment. Alpha  factors  in  tap  water  containing  surfac- 
tant and  mixed  liquor  decreased  with  increasing  air- 
flow rate.  Alpha  factors  in  mixed  liquor  decreased 
with  increasing  liquid  depth.  The  volumetric  mass 
transfer  coefficient  was  linearly  dependent  on  air 
flow  rate  in  this  study,  a  result  which  may  be 
attributed  to  the  height  of  the  diffuser  above  the 
tank  floor.  (Rochester-PTT) 
W86-O4502 


When  ammonium  was  fed  intermittently  rather 
than  continuously,  Type  02 IN  successfully  com- 
peted with  the  floc-former  in  dual-species  chemos- 
tat  studies  at  ammonium  limitation,  a  capability 
which  may  provide  it  with  a  competitive  advan- 
tage in  N-limited  activated  sludge  systems  where 
the  temporal  BOD  sub  5:N  ratio  varies  signficant- 
ly.  (Rochester-PTT) 
W86-04503 

BIOLOGICAL  TREATMENT  OF  HAZARDOUS 
WASTE  IN  SEQUENCING  BATCH  REACTORS, 

CECOS  International,  Niagara  Falls,  NY. 

P.  A.  Herzbrun,  R.  L.  Irvine,  and  K.  C. 

Malinowski. 

Water     Pollution     Control     Federation     Journal 

JWPFA,  Vol.  57,  No.  12,  p  1163-1167,  December 

1985.  4  fig,  6  tab,  7  ref.  New  York  State  Energy 

Research  and  Development  Authority  Contract. 

Descriptors:  'Bench-scale  tests,  *Fill-and-draw  re- 
actor, 'Organic  carbon,  'Sequencing  batch  reac- 
tors, 'Biological  wastewater  treatment,  'Sanitary 
engineering,  Cold  weather  simulation,  Wastewater 
facilities,  Wastewater  treatment,  Phenol  augmenta- 
tion experiment,  Energy  conservation. 

Bench-scale  studies  of  sequenching  batch  reactors 
(SBRs)  for  use  in  organic  carbon  removal  from 
hazardous  wastes  included  a  cold  weather  simula- 
tion, a  phenol  augmentation  experiment,  and  an 
energy  conservation  strategy.  Nine  bench-scale 
SBRs  were  operated;  detention  times  of  1.25-10 
days  were  studied,  with  acceptable  results  for  all 
anticipated  full-scale  flows.  Results  with  a  SBR 
operated  for  8  months  at  temperatures  as  low  as  3 
C  were  not  as  favorable  as  for  an  identical  SBR 
operated  at  21-25  C,  but  discharge  limitations  for 
total  organic  carbon  (TOC)  were  maintained  if  the 
rate  of  temperature  decrease  was  controlled.  One 
reactor  was  operated  with  up  to  6  hr  of  stirred,  and 
unstirred,  unaerated  feed  with  favorable  results. 
TOC  degradation  in  a  1,900  cu  m  SBR  averaged 
76%  and  phenol  degradation  averaged  99.0% 
during  the  first  month  of  operation,  with  all  other 
data  indicating  proper  performance.  The  role  of 
organic  contaminant  removal  has  shifted  from  ad- 
sorption on  activated  carbon  to  degradation  in  the 
SBR.  With  the  use  of  carbon  for  polishing  pur- 
poses, a  significant  cost  and  energy  savings  is  an- 
ticipated. (Rochester-PTT) 
W86-04504 


GROWTH  PHYSIOLOGY  OF  THE  FILAMEN- 
TOUS ORGANISM  TYPE  021N  AND  ITS  SIG- 
ND7ICANCE  IN  ACTIVATED  SLUDGE  BULK- 
ING, 

California  Univ.,  Berkeley.  Sanitary  Engineering 

M.  G.  Richard,  G.  P.  Shimizu,  and  D.  Jenkins. 
Water     Pollution     Control     Federation     Journal 
JWPFA,  Vol.  57,  No.  12,  p  1152-1162,  December 
1985.  13  fig,  3  tab,  35  ref.  NSF  Water  Resources 
and  Engineering  Program  Grant  CME-7918919. 

Descriptors:  'Bulking  sludge,  'Activated  sludge 
process,  'Process  research,  'Pseudomonas,  'Bacte- 
rial physiology,  'Ammonium,  Wastewater  treat- 
ment, Nutrient  requirements,  Reduced  inorganic 
sulfur  compounds,  Lactate,  Glucose,  Low  molecu- 
lar weight  organic  acids,  Leucothrix,  Thiothrix. 

Fourteen  Type  02  IN  isolates  were  obtained  in 
axenic  culture  from  bulking  activated  sludge  sam- 
ples and  were  characterized.  Two  closely-related 
organisms  were  represented  among  the  isolates. 
One  was  classified  tentatively  in  Leucothrix  and 
the  other  (representing  most  of  the  isolates)  was 
closely  related  to  the  genera  Leucothrix  and 
Thiothrix.  The  Type  02 IN  isolated  had  a  high 
affinity  for  glucose  and  lactate.  They  readily  used 
low  molecular  weight  organic  acids  as  substrates 
for  heterotrophic  growth  and  grew  mixotrophical- 
ly  on  reduced  inorganic  S  compounds.  They 
seemed  to  possess  a  higher  affinity  for  ammonium 
than  did  a  representative  floc-former,  Pseudo- 
monas sp.  Type  02 IN,  unlike  the  floc-former,  had 
the  ability,  at  N  limitation,  for  unbalanced  rapid 
assimilation  and  storage  of  ammonium.  Low  am- 
monium concentration  per  se  did  not  seem  to  favor 
significantly    Type   021N   over    the    floc-former. 


INLET   DESIGN   FOR   RECTANGULAR   SET- 
TLING TANKS  BY  PHYSICAL  MODELING, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W86-O4505 


High  sludge  ages  (low-rate  treatment)  result  ii 
lower  waste  sludge  production  than  low  sludg 
ages  (high-rate  treatment),  and  nutrient  require 
ments  are  directly  proportional  to  waste  sludg 
production);  (3)  N  and  P  are  being  added  at  con 
centratioons  far  in  excess  of  the  requirements  fo 
anaerobic  wastewater  treatment  systems;  and  (4)  t 
minimize  chemical  costs,  anhydrous  ammonia  an 
calcium  dihydrogen  phosphate  should  be  chosen  a 
sources  of  N  and  P,  respectively.  (Rochester-PTT 
W86-04506 


FEASIBILITY  FOR  PERFORMING  A  RISK  AS 
SESSMENT  ON  PATHOGENS, 

Environmental    Protection    Agency,    Cincinnat 

OH. 

L.  Fradkin,  S.  Lutkenhoff,  J.  Stara,  E.  Lomnitz, 

and  B.  Cornaby. 

Water     Pollution     Control     Federation     Joura 

JWPFA,  Vol.  57,  No.  12,  p  1183-1188,  Decembi 

1985.  1  fig,  3  tab,  19  ref. 

Descriptors:  'Municipal  wastewater,  'Sludg 
•Standard  formulation,  Pathogenic  bacteria,  Patl 
ogenic  fungi,  Pathogenic  viruses,  Pathogenic  pri 
tozoa,  Pathogenic  helminths,  Risk  assessment. 

The  practicality  of  formulating  guidelines  to  asse 
the  risk  associated  with  exposure  to  pathogens 
sludge  is  evaluated.  The  feasibility  of  performing 
microbiological  risk  assessment  for  pathogens 
municipal  wastewater  sludge  by  various  dispos 
options  was  evaluated.  Topics  include:  the  mech 
nism  of  pathogen  transmission,  selection  of  repi 
sentative  pathogens  for  risk  assessment  study,  t! 
Universal  Pathway  Model  for  movement  of  path 
gens,  bacteria,  viruses,  and  parasites  in  wastewat 
and  sludges,  uncertainties  and  major  data  gaps,  a 
likelihood  of  exposure  to  sludge-originated  path 
gens.  Pathogens  in  sludge,  especially  pathogei 
bacteria,  viruses,  protozoa,  helminths,  and  fun 
have  been  studied  in  various  ways,  ranging  frc 
enumeration  of  microorganisms  before  and  all 
various  treatments  to  epidemiological  documen 
tion  of  the  role  of  aerosol  pathogens  in  hum 
infection  and  disease.  Priorities  can  be  set  I 
which  exposure  situations  should  be  recogniz 
and  examined  first.  Data  available  for  microbio 
gical  risk  assessment  for  sludge  pathogens  varies 
quality  and  quantity  for  all  parts  of  the  process  I 
a  limited  number  of  pathogens  species.  Uncerta 
ties  can  be  identified  and  rational  assumptions  jui 
fied  to  augment  the  evaluation.  Risk  assessment 
pathogens  in  sludge  is  a  reasonable  activity 
undertake  at  this  time.  Although  the  models  can 
improved,  sufficient  data  are  available  that  shoi 
approximate  reality.  (Rochester-PTT) 
W86-04507 
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INDUSTRl 


TREATMENT  OF  NUTRIENT  DEFICIENT 
WASTEWATERS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
T.  A.  Broderick,  and  J.  H.  Sherrard. 
Water     Pollution     Control     Federation     Journal 
JWPFA,  Vol.  57,  No.  12,  p  1178-1182,  December 
1985.  2  fig,  3  tab,  46  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Aerobic  treatment,  'Anaerobic  digestion,  'Nitro- 
gen, 'Phosphorus,  'Limiting  nutrients,  'Industrial 
wastewaters,  Bacterial  physiology,  Sludge  age, 
Anhydrous  ammonia,  Calcium  dihydrogen  phos- 
phate. 

The  question  of  the  appropriate  quantity  of  nutri- 
ents to  add  to  high-rate  and  low-rate  wastewater 
treatment  processes  is  discussed.  Topics  include: 
required  nutrient  ratios  versus  sludge  age  for  aero- 
bic and  anaerobic  treatment,  nutrient-deficient  in- 
dustrial wastes,  BOD:N:P  ratios  for  wastes,  and 
costs  of  supplementary  N  and  P  (1985  data).  Based 
on  past  and  current  practices  regarding  addition  of 
N  and  P  to  nutrient-deficient  wastewaters,  the 
following  conclusions  are  drawn:  (1)  the  maximum 
amount  of  N  and  P  is  being  added  to  most  industri- 
al wastewaters  with  little  regard  to  minimizing 
their  addition;  (2)  nutrient  requirements  can  be 
lowered  by  altering  process  operating  conditions. 


TREATMENT 
WASTEWATERS, 

DHV  Consulting  Engineers,  Amersfoort  (Neti 

lands). 

H.  Kiestra,  and  E.  Eggers. 

Water  Science  and  Technology  WSTED4,  v 

18,  No.  3,  p  5-16,  1986.  10  fig,  6  tab. 

Descriptors:  'Wastewater  treatment,  'Indust 
wastewater,  'Biological  wastewater  treatmi 
'Physicochemical  treatment,  'Biological  oxyi 
demand,  Chemical  oxygen  demand,  Reducti 
Aerobic  treatment,  Denitrification,  ANAM1 
Tannery  wastes,  Slaughterhouse  wastes, 
wastes.  Anaerobic  digestion. 

A  general  analysis  is  made  of  the  current  treatn 
methods  for  industrial  wastewater.  Mechani 
physicochemical  and  biological  treatment  proc 
es  are  discussed  and  the  pros  and  contras  of  ai 
bic  versus  anaerobic  treatment  are  listed,  in  te 
of  biological  oxygen  demand  (BOD)  and  chem 
oxygen  demand  (COD)  reduction,  energy  denu 
operational  aspects,  land  use,  sensitivity  and  slu 
production.  In  general,  anaerobic  treatment  is 
tractive  in  cases  where  wastewater  with  high  B 
concentrations  has  to  be  treated  while  aer< 
treatment  is  less  sensitive  and  all 
(de)nitrification  in  the  same  reactor.  The  U 
developments  in  wastewater  treatment,  such  as 
ANAMET  and  the  Gist-Brocades  systems,  are 
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sented.  Three  cases  of  industrial  wastewater  treat- 
ment are  elaborated,  concerning  effluents  from  a 
tannery,  a  slaughterhouse  and  an  oil  refinery.  (Au- 
thor's abstract) 
W86-04511 


TREATMENT  OF  OIL  IN  REFINERY 
WASTEWATER  IN  SOUTH  EAST  ASIA, 

Burt  Consultants  Pty  Ltd.,  Singapore. 

R.  A.  Radevsky,  and  D.  A.  Burt. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  3,  p  17-21,  1986.  2  ref. 

Descriptors:  'Oil  refineries,  *Oil  wastes, 
•Wastewater  treatment,  Oil  industry,  Effluents, 
Wastewater  management,  Water  treatment  facili- 
ties, Cost  analysis,  Design  standards. 

In  response  to  more  severe  pollution  control  regu- 
lations and  from  a  desire  to  reduce  pollution  levels, 
oil  industry  installations  are  having  to  re-examine 
their  effluent  treatment  facilities.  Options  for  up- 
grading the  quality  of  effluent  discharged  include: 
improvements  in  water  management  to  decrease 
volumes  of  effluent  produced  in  processes;  modifi- 
cation to  existing  effluent  treatment  plant  both  in 
performance  and  operating  procedures  by  the  in- 
stallation of  new  components  or  the  replacement  of 
individual  units;  and  the  installation  of  completely 
new  effluent  treatment  facilities  using  the  latest 
technology.  In  most  existing  plants  considerable 
increases  in  efficiency  can  be  brought  about  at 
relatively  low  cost  by  the  correct  application  of  a 
range  of  options.  Where  new  installations  are  being 
constructed  valuable  lessons  may  be  learned  by 
examining  the  problems  that  are  occurring  in 
plants  already  in  operation.  Improvements  may 
thus  be  made  on  existing  designs.  (Author's  ab- 
stract) 
W86-04512 


EFFECTS  OF  WATER  REUSE,  RECYCLING 
AND  RESOURCE  RECOVERY  ON  FOOD 
PROCESSING  WASTE  TREATMENT  IN  THAI- 
LAND, 

Siametec  International  Ltd.,  Bangkok  (Thailand). 
R.  J.  Frankel,  and  A.  Phongsphetraratana. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  3,  p  23-33,  1986.  4  fig,  3  tab,  1  ref. 

Descriptors:  'Water  reuse,  'Wastewater  treatment, 
Thailand,  'Recycling,  'Waste  recovery,  'Food 
processing  wastes,  Canneries,  Cost  analysis,  Water 
pollution  control,  Anaerobic  digestion, 
Wastewater  renovation,  Air  flotation,  Byproducts. 

Two  food  processing  industries  in  Thailand, 
namely  pineapple  canning  and  tuna/sardine  can- 
ning, were  studied  over  a  10  year  period  to  docu- 
ment effects  of  water  reuse,  recycling  and  resource 
recovery  (both  energy  and  product)  on  waste 
treatment  needs  and  actual  operations.  Changes  in 
terms  of  water  consumed,  energy  required,  waste 
generated,  and  costs  per  ton  of  raw  material  proc- 
essed were  calculated.  Lower  overall  annual  costs 
resulted  from  all  water  conservation  and  energy 
recovery  schemes  even  though  stricter  pollution 
control  laws  were  the  motivating  factor  behind  the 
changes.  Continuous  rotary  pressure  cookers  offer 
the  best  potential  for  reducing  energy  usage  in  the 
:  tuna/sardine  processing  industry.  Potential  energy 
recovery  also  exists  from  biogas  utilization  gener- 
ated by  anaerobic  fermentation  of  the  concentrated 
wastes.  Assuming  that  cooling  waters  are  separat- 
ed out,  screening  of  segregated  wastes  is  practices, 
and  air  flotation  is  used  for  removal  of  oil/grease 
from  the  highly  concentrated  tuna  precook  wastes, 
the  overall  biological  oxygen  demand  reductions 
achieved  by  a  well-operated  plant  will  be  from  the 
3000-6000  mg/1  range  down  to  20  mg/1  in  the 
effluent.  By-product  recovery  of  the  screenings  for 
animal  feed  production,  oil/grease  skimmings  for 
soap  production,  together  with  reuse  of  can  cool- 
ing waters,  enhance  the  economics  of  wastewater 
treatment  and  reduce  overall  water  supply/waste 
treatment  costs.  (Lantz-PTT) 
W86-04513 


PALM  OD1  PROCESSING  -  NEW  DEVELOP- 
MENT IN  EFFLUENT  TREATMENT, 


Palm    Oil    Research    Inst,    of    Malaysia,    Kuala 

Lumpur. 

A.  N.  Ma,  and  A.  S.  H.  Ong. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  3,  p  35-40,  1986.  7  tab,  16  ref. 

Descriptors:  'Palm  oil  processing,  'Industrial 
wastes,  'Effluents,  'Wastewater  treatment, 
Wastewater  renovation,  Water  reuse,  Recycling, 
Fertilizers,  Biogas  production,  Biogas  utilization, 
Animal  load. 

Since  1980,  the  concept  of  palm  oil  mill  effluent 
treatment  has  changed,  and  there  have  been  sever- 
al research  and  development  projects  to  investigate 
the  utilization  of  the  so  called  waste  materials  from 
the  palm  oil  mills.  A  pollution  prevention  ap- 
proach has  been  increasingly  adopted  by  the  indus- 
try. Anaerobic  liquor  is  being  beneficially  recycled 
to  crops  and  improved  crop  yield  and  soil  proper- 
ties have  been  recorded,  and  biogas  is  being  har- 
nessed for  heat  and  electricity  generation.  This 
paper  highlights  some  of  the  recent  developments 
through:  (1)  biogas  production  and  utilization,  (2) 
land  application  as  fertilizer,  and  (3)  utilization  of 
decanter  solids  as  fertilizer  or  as  an  animal  feed. 
(Author's  abstract) 
W86-04514 


RUBBER  BASED  INDUSTRIES:  A  CASE 
STUDY  ON  EFFLUENT  TREATMENT, 

Rubber  Research  Inst,  of  Malaya,  Kuala  Lumpur 

(Malaysia). 

C.  K.  John,  and  P.  F.  Shea. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  3,  p  41-46,  1986. 

Descriptors:  'Rubber,  'Industrial  wastes, 
•Wastewater  treatment,  'Effluents,  Aeration, 
Aerators. 

In  Malaysia,  the  bulk  of  natural  rubber  produced  is 
exported.  Only  4%  is  currently  used  by  the  domes- 
tic market  in  the  production  of  manufactured 
goods.  Whereas  much  has  been  written  about 
waste  treatment  with  respect  to  processing  of  the 
raw  latex,  little  has  been  published  on  the  particu- 
lar difficulties  of  treating  the  waste  generated 
during  manufacture  of  rubber  based  products.  De- 
scribed are  characteristics  of  the  raw  waste,  such 
as  pH,  temperature,  chemical  oxygen  demand,  bio- 
logical oxygen  demand,  and  suspended  solids.  The 
treatment  works  relied  to  a  large  extent  on  manual 
control  for  desludging.  Other  control  systems  were 
generally  either  continuous,  such  as  the  aerators 
although  intermittent  operation  was  provided  by 
timers,  or  automatic,  such  as  for  pH  correction. 
Phosphorus  addition  was  by  manually  adjusted 
metering  pumps.  The  incoming  sewers  delivered  to 
a  submersible  pump  pit  from  which  the  waste  was 
pumped  to  the  distribution  channel  of  the  sedimen- 
tation tanks.  Discharge  was  to  the  lagoons  either 
parallel  or  in  series  and  then  the  outfall.  (Lantz- 
PTT) 
W86-04515 


ANIMAL  FARMING  EFFLUENT  PROBLEMS  - 
AN  INTEGRATED  APPROACH:  RESOURCE 
RECOVERY  IN  LARGE  SCALE  PIG  FARMING, 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Singapore. 

E.  P.  Taiganides. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  3,  p  47-55,  1986.  3  fig,  3  tab,  6  ref. 

Descriptors:  'Farm  wastes,  'Effluents,  'Waste  re- 
covery, 'Animal  wastes,  Pig  farming,  Biodegrada- 
tion,  Anaerobic  digestion,  Sedimentation,  Anaero- 
bic lagoons,  Dewatering,  Filtration,  Water  resuse. 

A  waste  treatment  plant  integrated  with  treated 
water  recycle,  biogas  energy  recovery,  plus  solids 
stabilization  and  reuse  has  been  constructed  in  1985 
on  a  20,000  standing  pig  population  (SPP)  farm. 
The  plant  incorporates  biotechnologies  developed 
under  R&D  Projects  in  the  Primary  Production 
Division  (PPD)  of  Singapore  with  grants  from  the 
United  Nations  Development  Programme 
(UNDP),  the  Australian  Development  Assistance 
Bureau  (ADAB),  the  International  Development 
Research  Centre  (IDRC)  of  Canada,   the  Food 


Waste  Materials  Utilization  Project  of  the  Associa- 
tion of  Southeast  Asian  Nations  (ASEAN)  and  the 
Technical  assistance  of  the  Food  and  Agriculture 
Organization  (FAO)  of  the  United  Nations.  The 
treatment  processes  include  biogas  digestion, 
chemically  aided  sedimentation,  modified  anaero- 
bic lagoon,  solids  dewatering  through  sand  filters 
and  centrifuge,  oxidation  ditch  aeration  basins,  etc. 
The  aim  of  the  Project  is  to  determine  the  techni- 
cal requirements  and  costs  of  producing  effluents 
of  250  mg/1  and  50  mg/1  BOD  integrated  with 
resource  recovery  and  reuse.  (Author's  abstract) 
W86-04516 


REUSE,  RECYCLING  AND  RESOURCE  RE- 
COVERY IN  INDUSTRIAL  APPLICATIONS, 

Camp  Scott  Furphy  Pty  Ltd.,  Chats  wood  (Austra- 
lia). 

I.  B.  Law. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.   3,  p  57-67,   1986.   3  fig,   3  tab,    13  ref. 

Descriptors:  'Recycling,  'Waste  reuse,  'Resource 
recovery,  'Waste  recovery,  Industrial  wastes,  In- 
dustrial wastewater,  Industrial  water,  Effluents, 
Cost  analysis,  Economic  feasibility. 

Growing  environmental  pressures  and  escalating 
intake  water  costs  are  causing  an  increasing 
number  of  industrialists  to  reappraise  their  effluent 
treatment  facilities  with  a  view  to  effluent  recycle 
and/or  resource  recovery.  In  certain  instances  in- 
dustrialists have  opted  for  treated  sewage  effluent 
as  a  water  source  for  their  process.  Industries  are, 
in  some  instances,  practicing  not  only  water  reuse 
but  also  resource  recovery,  whereby  valuable  raw 
materials  and/or  by-products  are  recovered  from 
the  wastewater  streams  -  with  the  value  of  these 
recovered  resources  often  off-setting  the  costs  as- 
sociated with  the  more  advanced  degrees  of  treat- 
ment required.  This  paper  covers  examples  of  in- 
dustrial applications  where  reuse,  recycling  and/or 
resource  recovery  has  found  application  and  at- 
tempts to  highlight  the  fact  that  water  can  be 
saved  by  industry  and  that  treatment  facilities  can 
operate  profitably  if  the  overall  water  handling 
system  within  the  industry  is  carefully  planned. 
(Lantz-PTT) 
W86-04517 


REDUCTION  OF  PULP  AND  PAPER  INDUS- 
TRY EFFLUENT  LOADING, 

Tampere  Univ.  of  Technology  (Finland). 
A.  Luonsi,  P.  Vuoriranta,  and  P.  Hynninen. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  3,  p  109-125,  1986.  12  fig,  9  tab,  20  ref. 

Descriptors:  'Pulp  and  paper  industry,  'Pulp 
wastes,  'Industrial  water,  'Industrial  wastewater, 
Water  conservation,  Bleaching  wastes,  Anaerobic 
digestion,  Activated  sludge,  Effluent,  Wastewater 
treatment. 

The  pulp  and  paper  industry  consumes  large  vol- 
umes of  water  i.e.  10-300  cu  m/t  of  product.  The 
most  important  measure  in  reducing  the  pollution 
charge  is  a  reduction  in  water  consumption.  There- 
after, efficient  and  more  easily  controllable  meth- 
ods can  be  used  for  the  treatment  of  lower  volume, 
more  concentrated  and  warmer  wastewaters.  Ap- 
plication of  medium  consistency  techniques  in  pro- 
duction, water  recirculation,  and  more  efficient  use 
of  wood  are  pushing  development  in  this  direction. 
The  present  trend  in  pulp  and  paper  industry  pro- 
duction will  result  in  more  efficient  use  of  raw 
materials,  which  in  practice  means  increasing  pro- 
duction of  mechnical  pulps.  Also,  the  utilization  of 
wastepaper  will  increase.  Modified  cooking  and 
decreasing  use  of  chlorine  in  final  bleaching  will 
reduce  the  effluent  charge  of  harmful  chlorinated 
organic  compounds  from  chemical  pulping. 
Medium  consistency  techniques  will  be  increasing- 
ly applied  in  unit  processes  leading  to  decreased 
water  and  energy  consumption.  Anaerobic  tech- 
nology will  be  applied  for  concentrated 
wastewaters  of  (chemi)-mechanical  pulp  and  paper 
production.  Practical  applications,  of  which  exam- 
ples have  been  presented  in  this  paper,  have  shown 
their  potential  for  economical  treatment.  Also, 
some  fractions  of  chemical  pulp  production  are 
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applicable  to  anaerobic  treatment.  For  dilute  mill 
effluents  the  activated  sludge  process  is  so  far  the 
most  common.  In  order  to  improve  the  economy 
of  the  plants  and  to  reduce  eutrophication  of  sensi- 
tive inland  waters,  the  nutrient  balance  of  the 
process  must  be  increasingly  close.  The  goals  of 
treatment  have  mainly  been  set  to  reduce  the  load- 
ing of  oxygen  consuming  substances.  In  the  future, 
economy  of  treatment  processes,  and  the  ability  to 
remove  specific  pollutants,  will  be  the  major  as- 
pects of  concern.  Therefore,  it  is  important  that  the 
specific  compounds  which  necessarily  must  be  re- 
moved in  the  future  should  be  thoroughly  studied 
and  determined  in  order  to  guarantee  proper  selec- 
tion of  treatment  methods.  If  one  substance  is 
removed  from  the  wastewater  stream,  unless  com- 
pletely mineralized,  it  will  go  into  the  air  or  to  the 
sludge,  so  systems  must  be  selected  which  waste 
materials  can  be  returned  most  economically  to 
natural  circulation.  (Lantz-PTT) 
W86-04521 


TREATMENT  OF  WASTE  WATERS  FROM 
MALTING,  BREWING  AND  DISTILLING, 

Taylor  (John)  and  Sons,  London  (England). 

L.  J.  Smith. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  3,  p   127-135,   1986.   1  fig,   1   tab,  5  ref. 

Descriptors:  'Industrial  wastewaters,  'Wastewater 
treatment,  'Breweries,  'Distilleries,  Biofiltration, 
Biological  oxygen  demand,  Filtration,  Activated 
sludge,  Anaerobic  digestion,  Fluidized  beds. 

The  origin  and  nature  of  the  malting,  brewing  and 
distilling  wastewaters  is  briefly  described.  Possible 
methods  of  treatment  are  reviewed  with  passing 
reference  to  some  typical  examples.  The  effect  of 
climate  is  considered.  The  second  half  of  the  paper 
is  devoted  to  process  selection,  design  and  oper- 
ation of  a  high  rate  plastics  media  filter  treatment 
plant  for  Bass  Brewing  Ltd.,  at  Runcorn  U.K.  with 
special  reference  to  measures  to  avoid  nuisance 
from  the  readily  putrescible  wastewaters  and  an 
indication  of  cost.  Of  the  treatment  methods  of 
which  there  is  experience,  bio-filtration  is  the  most 
worthy  of  recommendation.  High  rate  versions  of 
the    process    using    specially    designed    plastics 
medium,  apart  from  facilitating  partial  treatment  at 
high  BOD  loadings,  will  also  permit  up  to  95% 
BOD  removal  at  loadings  higher  than  could  be 
applied  to  conventional  medium  filters.  While  high 
rate  filters  are  considered  preferable  to  activated 
sludge  on  technical  grounds,  there  is  not  necessari- 
ly an  energy  saving  when  the  cost  of  pumping  to 
tall  towers  in  two  stages  is  taken  into  account.  On 
grounds  of  energy  conservation,  rotating  biologi- 
cal contactors  may  have  the  advantage,  due  to  low 
head  requirements,  while  sharing  with  high  rate 
filters  the  merit  of  a  captive  biomass.  Anaerobic 
treatment   is   theoretically   attractive    on    energy 
economy  and  sludge  yield  considerations.  It  may 
be  particularly  appropriate  where  ambient  tem- 
peratures approach  the  required  process  tempera- 
ture.   Brewery    effluent    may    be    too    weak    for 
present  forms  of  the  process.  The  advent  of  fluid- 
ized bed  and  other  new  technology  designs  to 
conserve  organisms  in  the  process,  may  increase 
the  scope  and  success  of  anaerobic  treatment.  In 
the  case  of  the  pretreatment  plant  described,  there 
is  a  cost  advantage  in  pretreatment  as  compared 
with   accepting   Water   Authority   trade   effluent 
charges  for  the  whole  untreated  discharge,  even  if 
this  were  feasible.  The  plant  provided  turned  out 
to  be  larger  than  strictly  necessary  for  the  BOD 
load  that  has  in  fact  been  produced.  There  does 
however,  appear  to  be  a  slight  cost  advantage  in 
treating  to  the  higher  standard.  (Lantz-PTT) 
W86-04522 


MECHANISMS  OF  DYE  WASTEWATER 
COLOUR  REMOVAL  BY  MAGNESIUM  CAR- 
BONATE-HYDRATED  BASIC, 

Chulalongkorn  Univ.,  Bangkok  (Thailand).  Facul- 
ty of  Engineering. 

T.  Panswad,  and  S.  Wongchaisuwan. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  3,  p  139-144,  1986.  3  fig,  1  tab,   14  ref. 

Descriptors:  'Wastewater  treatment,  'Color  re- 
moval, 'Dye  industry  wastes,  Alum,  Quick  lime, 


Chemical  treatment,  Magnesium  carbonate,  Floc- 
culation,  Calcium  carbonate,  Calcium  hydroxide, 
Magnesium  hydroxide.  Sorption. 

Alum  and  quick  lime  are  the  common  chemicals 
used  presently  as  coagulants  in  color  removal  from 
dye  wastewaters.  However,  these  chemicals  were 
found  to  be  ineffective  in  color  reduction,  especial- 
ly when  the  dyestuff  was  the  reactive  dye  type. 
Magnesium  carbonate  was  then  suggested  as  a 
substitute  coagulant  in  the  water  treatment  process 
with  reports  indicating  good  results  in  color  re- 
moval from  textile  dye  wastewaters.  Since  high 
grade  magnesium  carbonate  is  not  readily  avail- 
able, pure  hydromagnesite  or  magnesium  carbon- 
ate-hydrated  basic  (3MgC03.Mg(OH)2.H20), 
which  hereafter  shall  be  referred  to  as  MCHB,  was 
selected  and  investigated.  The  capability  of  alka- 
line MCHB  in  terms  of  color  reduction  from  a 
reactive  red  dye  wastewater  was  examined,  and  its 
color  removal  mechanisms  analyzed.  Other  floccu- 
lants,  such  as  CaC03  ppt.  and  Ca(OH)2  solids, 
formed  from  other  reactions  were  also  investigated 
for  comparison  purposes.  The  raw  wastewater  was 
synthetic  containing  300  mg/cu  dm  reactive  red 
dye  519.  It  has  been  found  that  no  single  flocculant 
(Mg(OH2),  Ca(OH)2  or  CaC03)  can  satisfactorily 
effect  color  removal.  The  effective  color  reduction 
achieved  using  alkaline  magnesium  carbonate-hy- 
drated  basic  has  been  attributed  to  the  synergistic 
sorbing  capacity  of  the  flocculants  Mg(OH)2  and 
CaC03.  (Lantz-PTT) 
W86-04523 


OPTIMIZATION  OF  THE  ICP  WORKING 
CONDITIONS  FOR  THE  ANALYSIS  OF 
WASTE  WATERS  AND  INDUSTRIAL  SOLU- 
TIONS, 

Institute  'Niproruda',  Sofia  (Bulgaria). 

For  primary  bibliographic  entry  see  Field  5A. 
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MUNICIPAL  PRETREATMENT  PROGRAM 
GOES  ON  LINE, 

Hubbell,  Roth  and  Clark,  Inc.,  Bloomfield  Hills, 

MI. 

G.  E.  Hubbell,  R.  Zietz,  and  W.  Ewing. 

Water  Engineering  and  Management  WENMD2, 

Vol.   133,  No.   1,  p  22-24,  January   1986.   5  tab. 

Descriptors:  'Industrial  waste  pretreatment,  'In- 
dustrial wastewater,  'Data  storage  and  retrieval, 
•User  survey,  'Monitoring,  'Industrial 
wastewater,  Funding,  Michigan,  Analysis,  Sludge, 
Sludge  cake,  Metals,  Asbestos,  Phenols. 

The  Flint,  Michigan,  industrial  pretreatment  pro- 
gram is  described  in  terms  of  the  following  aspects: 
master  plan,  user  survey,  discharge  limitation  de- 
velopment, evaluation  of  equipment  needs,  devel- 
opment of  funding  mechanisms,  and  data  base  man- 
agement system.  Information  on  user  classification, 
results  of  testing  primary  sludge,  secondary  sludge, 
filter  cake,  and  effluent  for  metals,  asbestos,  and 
phenols,  the  monitoring  schedule  employed,  equip- 
ment requirements,  and  personnel  requirements  is 
presented.  The  Flint  program  involves  more  than 
5,700  industrial  and  commercial  businesses.  Its 
goals  are:  to  prevent  interference  with  the  oper- 
ation of  publicly  owned  treatment  works  (POTW), 
to  prevent  the  introduction  of  toxic  and  incompati- 
ble pollutants  into  POTW  that  will  receive  inad- 
equate treatment  and  will  pass  through  harmful 
quantities  and  concentrations,  and  to  prevent  the 
contamination  of  sewage  sludge  and  thus  limit 
sludge  management  alternatives  and  increase  oper- 
ational cost  of  the  POTW.  (Rochester-PTT) 
W86-04549 


TWO  OPTIONS  FOR  TREATMENT  OF  ACIDIC 
ORGANIC  INDUSTRIAL  WASTES, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

N.  Millot,  N.  Dalga,  and  N.  Foussard. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  1,  p  5-17,  1986.  4  fig,  7  tab,  7  ref. 

Descriptors:  'Industrial  wastes,  'Organic  wastes, 
•Acidic  wastes,  'Waste  treatment,  'Wet  oxidation 
process,  Organic  compounds,  Waste  disposal,  So- 
lidification, Sludge. 


The  treatment  of  acidic,  organic,  industrial  wastes 
poses  many  problems.  These  wastes  are  character- 
ized by  a  high  organic  concentration  and  pH 
values  approaching  zero.  The  classic  treatment 
processes  (incineration,  physicochemical  treat- 
ment, solidification)  are  plagued  by  problems  with 
corrosion,  by-products  formation  and  ultimate  dis- 
posal. This  paper  proposes  two  new  processes  for 
treating  these  wastes.  The  first  technique  is  a  pres- 
surized oxidation  process  at  high  temperature.  Wet 
oxidation  requires  a  major  investment  of  about  $2 
million,  but  has  the  advantage  of  permitting  very 
high  degrees  of  oxidation  whatever  the  type  of 
organic  waste  to  be  treated.  The  treated  effluents 
have  low  organic  contents,  which  make  it  possible 
to  envisage  the  application  of  conventional  biologi- 
cal or  physicochemical  treatment  before  their  dis- 
posal. Results  show  total  organic  carbon  (TOC) 
removal  above  96%.  The  second  proposed  tech- 
nique is  an  improved  solidification  which  incorpo- 
rates an  adsorbent  into  the  solid  to  immobilize  the 
organic  content.  A  very  thick  sludge  (solids  about 
60%)  is  obtained  which  dries  very  quickly.  Testt 
on  the  solids  indicate  that  any  leachate  formed  will 
be  much  lower  in  strength  than  leachate  from  the 
classic  solidification  process.  Landfill  disposal  ol 
the  solidified  waste  is  possible  under  proper  condi- 
tions. (Lantz-PTT) 
W86-04561 


HEAVY  METAL  REMOVAL  IN  THE  PRES 
ENCE  OF  COLLOID-STABILIZING  ORGANIC 
MATERIAL  AND  COMPLEXING  AGENTS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu 

dapest  (Hungary). 

I.  Licski,  and  I.  Takacs. 

Water  Science  and  Technology  WSTED4,  Vol 

18,  No.  1,  p  19-29,  1986.  14  fig,  6  ref. 

Descriptors:  'Heavy  metals,  'Colloids,  'Organii 
compounds,  'Stabilizing  agents,  Complexini 
agents,  Wastewater  treatment,  Magnesium 
Copper,  Zinc,  Chromium,  Nickel,  Cadmium,  Am 
monium  salts,  Hydrogen  ion  concentration,  Phas 
separation. 

It  has  been  established  in  laboratory  model  experi 
ments  that  the  removal  of  dissolved  heavy  metal 
from  wastewaters  is  rendered  more  difficult  in  th 
presence  of  colloid-stabilizing  agents.  This  unfs 
vorable  effect  can  be  eliminated  by  the  addition  c 
Mg(2  +  )  ions  and  the  adjustment  to  a  fairly  hig 
pH.  By  increasing  the  concentration  of  Mg(2  + 
ions,  the  pH  necessary  for  destroying  the  stabilit 
of  colloidal  dispersion  can  be  lowered.  These  fine 
ings  also  apply  to  the  combined  removal  of  diffei 
ent  heavy  metals  (Cu,  Zn,  Cr(III),  Ni,  Cd).  I 
alkaline  conditions,  in  the  presence  of  ammoniui 
salts,  some  heavy  metals  (Cu,  Zn,  Ni)  form  hig 
stability  amine  complexes.  A  higher  pH  is  nece 
sary  for  the  breakdown  of  these  complexes  and  ti 
satisfactory  removal  of  heavy  metals.  (Author 
abstract) 
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TREATMENT  OF  TAR  SAND  WASTEWATER 
WITH  ACTIVATED  CARBON,  OZONE  AN 
REVERSE  OSMOSIS, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineerii 

and  Engineering  Mechanics. 

R.  A.  Sierka,  and  P.  H.  King. 

Water  Science  and  Technology  WSTED4,  Vc 

18,   No.    1,  p  43-54,   1986.  2  fig,   5  tab,   20  r« 

Descriptors:  'Wastewater  tretment,  'ActivaU 
carbon,  'Ozonation,  'Reverse  osmosis,  Tar  sand 
Vernal,  Utah,  Combustion,  Ozone,  Stream  floo 
ing,  Total  organic  carbon. 

Tar  sand  deposits  offer  long-term  potential  I 
satisfying  future  energy  needs.  Two  large  fiel 
scale  extraction  experiments  near  Vernal,  Uta 
employed  either  a  sequenced  reverse-forward  coi 
bustion  technique  (TS-2C)  or  a  steam  floodn 
procedure  (TS-1S)  to  recover  in-place  bitum* 
This  report  documents  the  evaluation  of  activat 
carbon,  ozone  and  reverse  osmosis  in  treating  t 
two  types  of  tar  sand  wastewaters.  Substrates  i 
eluded  untreated  and  pretreated  (filtration,  foi 
fractionation,  chemical  treatment  with  ferric  chl 
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ride)  TS-1S  and  TS-2C  wastewaters.  Activated 
carbon,  at  a  dose  of  1,000  mg/L,  reduced  the  Total 
Organic  Carbon  (TOC)  of  TS-1S  wastewater  after 
treatment  by  350  mg/L  of  ferric  chloride  to  2.3 
mg/L  TOC,  a  reduction  of  91.6%.  At  the  same 
adsorbent  dose,  activated  carbon  reduced  the  TOC 
in  TS-2C  wastewater  from  678  mg/L  to  546  mg/L. 
A  study  of  the  six  commercially  available  adsorb- 
ents yielded  little  difference  in  adsorption  capabil- 
ity for  either  wastewater.  Ozonation  of  TS-1S 
wastewater  after  pretreatment  by  either  foam  frac- 
tionation or  chemical  treatment  with  ferric  chlo- 
ride then  activated  carbon  yielded  residual  TOC 
levels  of  less  than  1.2  mg/L.  Reverse  osmosis  (RO) 
studies  included  investigation  of  four  membrane 
types  (cellulose  acetate,  poly-ether  amide,  poly- 
ether  urea  and  a  noncellulosic  on  a  poly-sulfone 
base),  three  applied  pressure  levels  (250,  400  and 
550  psig)  and  two  solution  pH  levels  (5.5  and  7.8) 
with  5.0  micron  filtered  TS-2C  wastewater  as  the 
substrate.  A  two-stage  RO  process  achieved  maxi- 
mum organic  and  inorganic  rejections  of  98%  and 
97%,  respectively.  (Author's  abstract) 
W86-04564 


WATER  TREATMENT  BY  MEANS  OF  ACTI- 
VATED CARBON,  PREPARED  FROM  LOCAL- 
LY AVATLABLE  WASTE  MATERIALS  OD, 

Vrije  Univ.,  Brussels  (Belgium).  Dept.  of  Industrial 

Chemistry. 

H.  Keirsse,  F.  van  Hoof,  J.  Janssens,  and  A. 

Buekens. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  1,  p  55-66,  1986.  7  fig,  4  tab,  5  ref. 

Descriptors:  'Activated  carbon,  'Wastes,  Carbon- 
ization, Activation,  Local  wastes,  Fluidized  bed 
reactor,  Adsorption,  Cacao  hulls,  Sawdust,  Fruit 
stones,  Bark,  Industrial  wastewater,  Thermal  prop- 
erties. 

Man's  natural  water  supplies  are  threatened  by  a 
large  number  of  nonbiodegradable  and  toxic  or- 
ganic compounds.  Proper  environmental  standards 
often  can  only  be  attained  using  tertiary  treatment 
process,  such  as  adsorption  on  activated  carbon. 
The  latter  is  an  expensive  process,  owing  to  the 
initial  cost  of  activated  carbon  and  the  losses  oc- 
curring during  regeneration.  Methods  are  being 
investigated  at  the  Free  University  of  Brussels  for 
producing  and  activating  carbon,  using  various 
types  of  waste  as  a  raw  material.  The  following 
materials  have  already  been  used:  cacao  hulls,  saw- 
dust, fruit  stones,  bark,  and  waste  tyres.  Both  car- 
bonization and  activation  have  been  conducted 
under  the  carefully  controlled  conditions  of  a  fluid- 
ized bed  reactor.  The  influence  of  the  following 
process  parameters  has  been  investigated:  pyrolysis 
temperature  and  time,  activation  temperature  and 
time,  and  composition  of  the  furnace  atmosphere. 
The  resulting  activated  carbons  should  exhibit  the 
following  qualities:  high  adsorption  capacity  and 
rate,  good  resistance  to  attrition,  and  possibility  of 
regenerating  the  carbon.  The  properties  of  the 
carbon  obtained  have  been  evaluated  by  means  of  a 
number  of  standard  tests  (Iodine-index,  BET-sur- 
face,  Tannin-index,  Methylene  blue-index,  and 
Phenol-index),  and  adsorption  isotherms  of  phenol, 
pentachlorophenol,  p.  toluene  sulphonate  and  do- 
decyl  benzenesulphonate.  In  general  the  properties 
of  the  carbons  obtained  were  comparable  to  those 
of  commercial  qualities.  Some  of  the  activated 
carbons  tested  will  soon  be  evaluted  using  synthet- 
ic and  real  phenolic  industrial  wastewaters  (1.5% 
of  phenol).  (Author's  abstract) 
W86-04565 


ELIMINATION  OF  MICROPOLLUTANTS  BY 
NAAL02  FLOCCULATION  DURING  PRI- 
MARY TREATMENT  OF  MIXED 
WASTEWATER, 

Brussels  Univ.  (Belgium).  Lab.  de  Traitement  des 

Eaux  et  Pollution. 

J.  P.  Vanderborght,  and  R.  Wollast. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  1,  p  67-74,  1986.  6  fig,  5  tab,  4  ref. 

Descriptors:  'Micropollutants,  'Sodium  aluminate, 
•Primary  wastewater  treatment,  Wastewater  treat- 
ment, Flocculation,  Suspended  solids,  Organic 
matter,  Chemical  oxygen  demand,  Heavy  metals, 


Zinc,  Cadmium,  Copper,  Chromium,  Nickel,  Phos- 
phates. 

Sodium  aluminate,  a  well-known  flocculating 
agent  occasionally  used  in  the  water  supply  indus- 
try, has  never  veen  in  serious  competition  with 
other  chemicals  such  as  aluminum  sulfate  or  ferric 
chloride  for  the  physicochemical  treatment  of 
wastewater.  The  development  of  a  new  method  for 
the  treatment  of  wastewater  from  aluminum  anodi- 
zation  plants,  in  addition  to  successful  disposal  of 
the  spent  liquors  of  this  major  industrial  activity, 
could  lead  to  a  large  production  of  concentrated 
NaA102  solution  under  attractive  economical  con- 
ditions, and  turn  sodium  aluminate  into  a  valuable 
alternative  to  more  classical  flocculating  agents. 
To  evaluate  the  performance  of  NaA102  floccula- 
tion in  the  primary  treatment  of  domestic 
wastewater  has  been  purpose  of  this  two-year  labo- 
ratory and  field  study.  It  was  demonstrated  that, 
for  suspended  solids  (S.S.)  concentrations  in  the 
range  of  200  -  350  mg/1,  flocculation  with  sodium 
aluminate  at  concentrations  ranging  from  30  to  100 
mg  A102/1  could  increase  the  S.S.  removal  from  a 
typical  value  of  40%  without  floccuation  to  those 
as  high  as  70%.  For  organic  matter,  a  40%  remov- 
al of  the  total  COD  was  reached  (75%  of  the 
particulate  COD),  as  compared  with  a  20%  remov- 
al in  the  primary  treatment  without  flocculation. 
Phosphate  removal  was  always  greater  than  90%, 
with  residual  P04(3-)  concentrations  below  1  mg 
P/l.  In  comparison  with  the  primary  sedimenta- 
tion, aluminate  addition  results  in  a  lower  residual 
concentration  for  Zn  and  Cd.  For  all  metals  under 
investigation  (Cu,  Cr,  Zn,  Cd,  and  Ni),  the  remov- 
al was  found  to  be  irreversivle.  Biological  treat- 
ment was  uninhibited  by  an  addition  of  these 
metals  when  NaA102  -  flocculation  was  provided. 
(Lantz-PTT) 
W86-04566 


UPGRADING  OF  A  WASTEWATER  TREAT- 
MENT PLANT  IN  A  CHEMICAL  FACTORY, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
P.  Benedek,  I.  Takacs,  and  I.  Vallai. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.   1,  p  75-82,    1986.   2  fig,  2  tab,    13  ref. 

Descriptors:  'Wastewater  facilities,  'Chemical 
wastewater,  'Chemical  industry,  Industrial 
wastewater,  Micropollutants,  Organic  compounds, 
Organic  loading,  Powdered  activated  carbon,  Bio- 
degradation,  Sludge,  Foaming. 

Full-scale  experiments  were  conducted  to  study 
the  wastewater  treatment  plant  of  a  chemical  fac- 
tory. The  objective  of  the  study  was  to  upgrade 
the  overloaded  biological  activated  sludge  system 
by  powdered  activated  carbon  addition.  Improve- 
ment of  the  organic  micropollutant  removal  char- 
acteristics was  also  expected  on  the  basis  of  previ- 
ous experiments.  Despite  the  sometimes  unfavor- 
able conditions,  (e.g.  lack  of  oxygen),  30-40%  im- 
provement in  performance  could  be  achieved  on 
the  powdered  activated  carbon  (PAC),  biological 
treatment  plant  compared  to  the  control  unit.  Dis- 
charging equal  effluent  quality,  the  PAC  unit 
could  be  overloaded  by  20%  without  any  decrease 
in  efficiency.  The  optimal  PAC  dose  was  relatively 
low,  less  than  100  g/cu  m  despite  the  high  organic 
content  of  the  influent  (COD  =  3000  g/cu  m). 
Applying  PAC  dosage  would  lead  to  a  20-30% 
increase  in  operational  costs.  Foaming  and  sludge 
were  no  longer  a  problem,  and  the  sludge  volume 
index  decreased  to  20  1/kg.  An  important  result  of 
the  process  is  a  20-50%  decrease  in  the  concentra- 
tion of  micropollutants  compared  to  that  of  the 
control  unit.  The  inclusion  of  PAC  dosage  in  the 
treatment  line  would  therefore  contribute  to  the 
improvement  of  the  receiving  waters.  (Lantz-PTT) 
W86-04567 


ALGAE  REACTIONS  TO  MINERAL  AND  OR- 
GANIC MICROPOLLUTANTS,  ECOLOGICAL 
CONSEQUENCES  AND  POSSIBILITIES  FOR 
INDUSTRIAL-SCALE  APPLICATION:  A 
REVIEW  (REVUE  DES  REACTIONS  DES 
ALGUES  AUX  MICROPOLLUTANTS  MTNER- 
AUX  ET  ORGANIQUES;  CONSEQUENCES 
ECOLOGIQUES  ET  POSSIBILITDZS  DUPLI- 
CATIONS EVDUSTRTELLES), 


Societe  Degremont,  Rueil-Malmaison  (France). 
For  primary  bibliographic  entry  see  Field  5C. 
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DISSOLVED  AIR  FLOTATION  FOR  ABAT- 
TOIR WASTEWATER, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    North   Ryde   (Australia).    Div.    of 

Food  Research. 

D.  A.  Lovett,  and  S.  M.  Travers. 

Water  Research  WATRAG,  Vol.  20,  No.  4,  p  421- 

426,  April  1986.  8  fig,  16  ref. 

Descriptors:  'Industrial  wastewater,  'Dissolved 
air  flotation,  Flotation,  Wastewater  treatment,  Sus- 
pended solids,  Chemical  oxygen  demand,  Saturator 
pressure,  Fat,  Removal  efficiency. 

The  performance  of  laboratory-scale  dissolved  air 
flotation  plants  treating  abattoir  wastewater  has 
been  measured  for  saturator  pressures  from  100  to 
550  kPa,  wastewater  suspended  solids  concentra- 
tions from  170  to  2100  mg/1  and  air-to-solids  ratios 
from  0  to  0.17.  Maximum  removal  efficiencies  for 
chemical  oxygen  demand,  suspended  solids  and  fat 
wre  70,  50,  and  95%  respectively,  at  high 
wastewater  suspended  solids  contents  and  high  air- 
to-solids  ratios.  Pressure  did  not  greatly  influence 
the  size  of  the  bubbles  generated  in  the  process,  or 
the  removal  efficiencies.  High  air-to-solids  ratios 
were  necessary  to  obtain  maximum  removal  effi- 
ciencies and  to  prevent  appreciable  settling  of  the 
suspended  solids.  (Author's  abstract) 
W86-04570 


DYNAMIC  MODELLING  OF  ANAEROBIC  DI- 
GESTION, 

Institut  National  de  la  Recherche  Agronomique, 

Massy  (France).  Station  de  Technologie  Alimen- 

taire. 

R.  Moletta,  D.  Verrier,  and  G.  Albagnac. 

Water  Research  WATRAG,  Vol.  20,  No.  4,  p  427- 

434,  April  1986.  9  fig,  3  tab,  15  ref. 

Descriptors:  'Dynamic  modeling,  'Anaerobic  di- 
gestion, 'Mathematical  models,  Model  studies, 
Wastewater  treatment,  Bacteria,  Biomass,  Metabo- 
lites, Methane  bacteria,  Acid  bacteria,  Carbon  di- 
oxide. 

The  anaerobic  digestion  model  presented  here  con- 
siders a  two  step  process.  First,  acidogenic  bacteria 
convert  glucose  into  acetate  then  methanogenic 
bacteria  convert  this  acid  into  methane  and  carbon 
dioxide.  The  biomass  and  metabolite  production 
rates  are  described  by  distinct  mathematical  rela- 
tionships. Therefore,  there  is  not  a  direct  relation- 
ship between  the  growth  and  the  energy  produc- 
tion related  to  metabolite  formation.  The  inhibitory 
effects  of  the  unionized  acid  concentration  on 
growth  rate  of  both  bacterial  populations  and  the 
methane  production  from  acetate  were  considered 
separately.  The  model  was  tested  in  batch  cultures 
with  two  types  of  organic  loads,  i.e.  pea  bleaching 
wastewaters  and  a  synthetic  substrate  containing 
sucrose  and  organic  acid.  The  model  simulated 
satisfactorily  the  methane  production  under  very 
different  operational  conditions.  (Author's  ab- 
stract) 
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EXTERNAL  MASS  TRANSFER  DURING  THE 
ADSORPTION  OF  VARIOUS  POLLUTANTS 
ONTO  ACTIVATED  CARBON, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 

Chemical  Engineering. 

G.  McKay,  M.  J.  Bino,  and  A.  Altememi. 

Water  Research  WATRAG,  Vol.  20,  No.  4,  p  435- 

442,  April  1986.  10  fig,  8  tab,  7  ref. 

Descriptors:  'Mass  transfer,  'Activated  carbon, 
•Water  treatment,  'Water  pollution  treatment, 
Phenols,  Adsorption,  Model  studies,  Mathematical 
studies,  Sherwood  number,  Schmidt  number,  Mer- 
cury, Sodium  dodecylate. 

A  wide  range  of  experimental  studies  are  reported 
for  the  adsorption  of  phenol  and  p-chlorophenol 
onto  activated  carbon  -  Type  Filtrasorb  400  -  in  an 


97 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


2. 

3: 

* 

a 


agitated  batch  adsorber.  A  model  has  been  used  to 
determine  the  external  mass  transfer  coefficient  for 
the  systems  and  the  effect  of  several  experimental 
variables  have  been  investigated.  These  include 
agitation,  initial  pollutant  concentration,  carbon 
mass,  carbon  particle  size  and  solution  tempera- 
ture. The  mass  transfer  coefficient  has  been  corre- 
lated in  terms  of  the  dimensionless  Sh/Sc(0.33) 
against  each  variable.  The  Sherwood  number, 
Sh  =  k  sub  f  R/D  sub  mol,  relates  the  external  mass 
transfer  coefficient  k  sub  f  to  particle  radius,  R, 
and  molecular  diffusivity,  D  sub  mol.  The  Schmidt 
number,  Sc,  is  the  ratio  of  kinematic  viscosity,  v,  to 
molecular  diffusivity.  Results  indicate  that  over- 
time, the  uptake  for  the  adsorption  of  SDS  (sodium 
dodecyl  sulfate)  and  p-chlorophenol  onto  activated 
carbon,  levels  off  rapidly  after  about  1-hr  of  con- 
tact. In  addition,  when  the  external  mass  transfer 
coefficient  (k  sub  f,  which  depends  on  the  driving 
force/unit  area),  increasing  the  mass  of  carbon 
increases  the  surface  area  for  adsorption,  thereby 
increasing  the  rate  of  pollutant  removal.  (Lantz- 
PTT) 
W86-04572 


COMBINED  USE  OF  CALCIUM  SALTS  AND 
POLYMERIC  ALUMINIUM  HYDROXIDE 
FOR  DEFLUORIDATION  OF  WASTE 
WATERS, 

Geneva  Univ.  (Switzerland).  Dept.  of  Inorganic, 
Analytical  and  Applied  Chemistry. 
N.  Parthasarathy,  J.  Buffle,  and  W.  Haerdi. 
Water  Research  WATRAG,  Vol.  20,  No.  4,  p  443- 
448,  April  1986.  4  fig,  7  tab,  19  ref. 

Descriptors:  'Calcium  fluoride,  •Calcium,  •Poly- 
meric aluminum  hydroxide,  •Defluoridation,  In- 
dustrial wastewaters,  Fluorides,  Kinetics. 

The  combined  use  of  calcium  salt  and  polymeric 
aluminum  hydroxide  (P)  for  treatment  of  fluoridat- 
ed wastewater  has  been  described.  In  the  proposed 
method  of  treatment  the  calcium  ions  act  as  the 
precipitant  and  polymeric  aluminum  hydroxide  as 
the  coagulant.  At  low  fluoride  concentrations 
(0.002  M)  the  precipitation  reaction  of  calcium 
fluoride  is  a  slow  process.  The  residual  fluoride 
concentrations  found  experimentally  approached 
the  theoretically  predicted  values  only  at  high 
calcium  concentrations  (F  sub  t/  Ca  sub  t  molar 
ratio=0.24)  and  for  long  equilibrium  times.  The 
addition  of  calcium  fluoride  seeds  (approx.  20  mg/ 
1)  accelerated  the  precipitation  process  and  the 
results  obtained  for  the  residual  fluoride  concentra- 
tions were  close  to  the  theoretically  calculated 
ones  regardless  of  the  calcium  ion  concentration 
used.  Under  these  conditions  fine  CaF2  precipitate 
with  poor  settleability  was  formed.  The  addition  of 
small  amounts  of  polymeric  aluminum  hydroxide, 
P,  (F/Al  molar  ratio  =10)  greatly  facilitates  the 
settleability  of  the  precipitate.  The  advantage  of 
using  P  over  alum  for  the  removal  of  fluoride  is 
that  less  concentration  of  the  former  is  required 
and  the  reproducibility  of  the  results  are  good.  The 
effect  of  sulphate  on  the  precipitation  of  calcium 
fluoride  has  been  also  studied.  Tests  with  fluoride 
containing  wastewater  collected  from  aluminum 
industry  showed  that  fluoride  can  be  effectively 
removed.  (Author's  abstract) 
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ENHANCEMENT  OF  MERCURY  (TD  SORP- 
TION FROM  WATER  BY  COAL  THROUGH 
CHEMICAL  PRETREATMENT, 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Civil  Engineering. 

J.  Karthikeyan,  and  M.  Chaudhuri. 

Water  Research  WATRAG,  Vol.  20,  No.  4,  p  449- 

452,  April  1986.  4  fig,  12  ref. 

Descriptors:  'Mercury,  'Sorption,  *Chemical  pre- 
treatment,  'Coal,  'Pretreatment  of  water,  Industri- 
al wastewater,  Wastewater  treatment,  Wastewater 
purification,  Heavy  metals,  Oxidation,  Nitric  acid, 
Hydrogen  peroxide,  Sulfurization,  Manganese 
oxide,  Municipal  wastewater. 

Utilization  and  exploitation  of  mercury  and  mercu- 
ry-based technology  coupled  with  inadequate  dis- 
posal of  mercury  laden  waste  pose  an  increasing 
threat  of  environmental  contamination.  Addition 


of  mercury  through  waste  discharges  into  natural 
bodies  of  water  is  of  serious  concern  today  because 
of  probable  entry  of  mercury  into  the  food  chain 
apart  from  possible  direct  ingestion.  Consequently, 
removal  of  mercury  from  water  and  wastewater 
assumes  importance.  High  capital  and  regeneration 
costs  of  active  carbon  and  ion-exchage  resins  have 
resulted  in  a  search  for  suitable  alternative  sorbents 
and  to  this  end  bituminous  coal  was  investigated  as 
a  sorbent  for  removing  mercury  from  water.  A 
limited  study  has  indicated  the  potential  of  coal 
surface  modification  through  chemical  pretreat- 
ment  in  enhancing  mercury  sorption.  This  commu- 
nication reports  the  results  of  a  detailed  study  on 
enhancement  of  mercury(II)  sorption  from  water 
by  bituminous  coal  through  chemical  pretreatment, 
explored  in  the  laboratory  using  batch  sorption 
tests  and  downflow  column  studies.  Both  intensity 
of  sorption  and  equilibrium  sorptive  capacity  were 
enhanced  significantly  following  nitric  acid  and 
hydrogen  peroxide  oxidation.  Sulfurization  and 
manganese  oxide  impregnation  also  showed  prom- 
ise. The  chemically  pretreated  coal  sorbents  exhib- 
ited mercury  sorption  to  a  level  higher  than  that 
accomplished  using  active  carbon.  Nitric  acid  or 
hydrogen  peroxide  oxidized  or  sulfurized  coal  may 
well  replace  active  carbon  in  polishing  mercury 
laden  waste  following  sulfide  precipitation  or  re- 
moving mercury  during  municipal  water  treat- 
ment. This  study  is  of  significance  in  terms  of 
mercury  pollution  control  in  the  developing  coun- 
tries where  imported  active  carbon  or  ion-ex- 
change resins  are  very  expensive.  (Lantz-PTT) 
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EFFECTS  OF  TEMPERATURE  SHOCK 
TREATMENTS  ON  THE  STABILITY  OF  AN- 
AEROBIC DIGESTERS  OPERATED  ON  SEPA- 
RATED CATTLE  SLURRY, 

Polytechnic  of  Wales,  Pontypridd.  Dept.  of  Sci- 
ence. 
M.  W.  Peck,  J.  M.  Skilton,  F.  R.  Hawkes,  and  D. 

Water  Research  WATRAG,  Vol.  20,  No.  1,  p  453- 
461,  April  1986.  9  fig,  1  tab,  29  ref. 

Descriptors:  'Temperature  effects,  'Anaerobic  di- 
gestion, 'Farm  wastes,  'Cattle,  'Slurries,  Volatile 
fatty  acids,  Digesters,  Anaerobic  bacteria,  Methan- 
ogenic  bacteria. 

Using  laboratory  scale  daily  fed  digesters  operating 
at  steady-state  on  separated  cattle  slurry,  the  tem- 
perature was  lowered  in  a  similar  manner  to  that 
which  might  be  expected  on  a  farm  due  to  heating 
failure;  three  different  recovery  methods  were  then 
tested.  Raising  the  operating  temperature  from  3-6 
C  to  35  C  in  a  single  day  had  only  a  transient  effect 
on  digester  stability.  Steady-state  conditions  were 
reestablished  within  8  days  of  the  temperature  rise 
when  a  25-day  retention  time  was  employed  and 
within  6  days  at  10-day  retention  time.  However, 
slowly  raising  the  operating  temperature  (over  sev- 
eral days)  had  a  more  deleterious  effect  on  digester 
stability.  When  a  25-day  retention  time  was  em- 
ployed,   10  days  were  required  from  the  initial 
temperature    rise    before    steady-state    conditions 
were  reestablished,   while  at  a   10-day   retention 
time  the  period  was  greater  than  12  days.  It  is 
therefore  proposed  that  the  digester  temperature 
should  be  raised  back  up  to  the  normal  operating 
temperature  as  soon  as  possible  after  a  heating 
failure.  Digesters  which  were  not  fed  during  the 
recovery  period  showed  a  rapid  removal  of  poten- 
tially toxic  volatile  fatty  acids,  and  this  procedure 
is  recommended  in  the  period  following  tempera- 
ture shock.  The  main  indicator  of  digester  instabil- 
ity was  a  dramatic  but  unequal  rise  in  the  concen- 
tration of  the  individual  volatile  fatty  acids.  An 
order  of  sensitivity  to  the  temperature  shock  treat- 
ment was  established:  i-butyrate  -  i-valerate  -  i- 
caproate  >  proprionate  >  n-valerate  -  n-caproate 
>  acetate  -  n-butyrate.  Those  to  the  left  accumu- 
lated most  rapidly  in  the  temperature  stressed  di- 
gester, and  were  removed  least  quickly  during  the 
recovery  period.  The  bacteria  responsible  for  the 
breakdown  of  the  higher  volatile  fatty  acids  (pre- 
sumably   the   obligate    proton-reducing    bacteria) 
were  more  sensitive  to  the  shock  treatment  applied 
than  those  catabolizing  acetate  (presumably  the 
acetate-utilizing  methanogenic  bacteria).  The  con- 
centration of  the  branched  volatile  fatty  acids  and 


propionic  acid  were  the  most  sensitive  to  the  tem- 
perature shock  treatment,  and  therefore  represent 
more  sensitive  monitors  of  digester  stability  than 
acetic  acid  or  the  total  volatile  fatty  acid  concen- 
tration. (Author's  abstract) 
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BIODEGRADATION  PATHWAY  OF  O- 
CRESOL  BY  HETEROGENEOUS  CULTURE: 
PHENOL  ACCLIMATED  ACTIVATED 

SLUDGE, 

National  Research  Inst,  for  Pollution  and  Re- 
sources, Yatabe  (Japan). 

S.  Masunaga,  Y.  Urushigawa,  and  Y.  Yonezawa. 
Water  Research  WATRAG,  Vol.  20,  No.  4,  p  477- 
484,  April  1986.  10  fig,  1  tab,  21  ref. 

Descriptors:  'Biodegradation,  'Orthocresol,  'Het- 
erogeneous cultures,  'Phenols,  'Activated  sludge, 
Gas  chromatography,  Mass  spectrometry,  Dihy- 
droxytoluenes,  Pathways,  Cresol. 

The  biodegradation  process  of  0-cresol  by  hetero- 
geneous culture  is  presented  in  this  paper.  Metabol- 
ic intermediates  of  o-cresol  by  phenol  acclimated 
activated  sludge  were  analyzed  by  GC-MS.  o- 
Cresol  was  first  transformed  to  three  dihydroxyto- 
luenes;  3-methylcatechol,  r-methylresorcinol  and 
methylhydroquinone.  Three  dihydroxytoluene  bio- 
degradation experiments  with  3-methylcatechol,  4- 
methylresorcinol  and  methylhydroquinone  re- 
vealed that  3-methylcatechol  was  the  main  route, 
and  3-methylcatechol  was  further  degraded 
through  at  least  two  meta  cleavage  pathways.  Var- 
ious hydroxylated  toluenes,  namely  trihydroxyto- 
luenes  and  tetrahydroxytoluene  were  also  found 
among  the  metabolites  from  3-methylcatechol,  4- 
methylresorcinol  and  methylhydroquinone.  These 
results  indicated  that  various  metabolism  with  main 
and  side  pathways  coexisted  in  the  biodegradation 
process  by  the  heterogeneous  culture.  (Author's 
abstract) 
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INHIBITION  OF  THE  ACTrvnTES  OF  BETA- 
GALACTOSIDASE  AND  DEHYDROGENASES 
OF  ACTIVATED  SLUDGE  BY  HEAVY 
METALS, 

Yamanashi  Univ.,  Kofu  (Japan). 

K.  Katayama-Hirayama. 

Water  Research  WATRAG,  Vol.  20,  No.  4,  p  491- 

494,  April  1986.  6  fig,  2  tab,  15  ref.  Ministry  of 

Science,  Culture  and  Education  Grant  No.  575458. 

Descriptors:  'Beta-galactosidase,  'Dehydrogen- 
ases, 'Activated  sludge,  'Heavy  metals,  'Inhibi- 
tion, Cadmium,  Mercury,  Mixed  liquor  suspended 
solids,  Mercaptides,  Kinetics. 

Heavy  metal  inhibitions  of  the  activities  of  beta- 
galactosidase  and  dehydrogenases  in  activated 
sludge  were  studied.  The  activities  of  beta-galacto- 
sidase and  dehydrogenases  were  strongly  inhibited 
by  Cd  and  Hg.  To  produce  50%  inhibition  of  beta- 
galactosidase  by  Cd  and  Hg  required  1.3  and 
0.0004  mmol/g  mixed  liquor  suspended  solids 
(MLSS),  respectively.  In  the  case  of  dehydrogen- 
ases, 50%  inhibition  appeared  by  Ac  0.16  and  Hg 
0.04  mmol/g  MLSS,  respectively.  The  inhibitions 
of  the  activities  of  beta-galactosidase  and  dehydro- 
genases with  Cd  and  Hg  were  easily  recovered 
with  the  addition  of  thiol  compounds.  Reactivation 
by  thiols  suggested  that  Cd  and  Hg  form  reversible 
mercaptides  with  SH  groups  of  beta-galactosidase 
and  dehydrogenases.  The  inhibitions  of  the  activi- 
ties of  beta-galactosidase  and  dehydrogenases  by 
Cd  and  Hg  gave  reversible  non-competitive  type 
of  kinetics.  The  inhibitor  constant  (K  sub  i)  values 
of  beta-galatosidase  for  Cd  and  Hg  were  calculated 
to  be  1.6  mM  (1.7  mmol/g  MLSS)  and  0.005  mM 
(0.005  mmol/g  MLSS),  respectively.  K  sub  i 
values  of  dehydrogenases  for  Cd  and  Hg  were  0.06 
mM(0.3  mmol/g  MLSS)  and  0.02  mM  (0.01  mmol/ 
g  MLSS),  respectively.  (Author's  abstract) 
W86-04580 


SEPARATION  OF  THE  PROPIONATE  DEG- 
RADATION TO  IMPROVE  THE  EFFICIENCY 


98 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


OF  THERMOPHILIC  ANAEROBIC  TREAT- 
MENT OF  ACIDIFIED  WASTEWATERS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Water  Pollution  Control. 
W.  M.  Wiegant,  M.  Hennink,  and  G.  Lettinga. 
Water  Research  WATRAG,  Vol.  20,  No.  4,  p517- 
524,  April  1986.  8  fig,  3  tab,  ref. 

Descriptors:  'Propionate,  'Biological  degradation, 
•Anaerobic  digestion,  'Acidic  water,  Thermophi- 
lic bacteria,  Wastewater  treatment,  Chemical  deg- 
radation, Sludge. 

In  High-rate  anaerobic  treatment  systems  propio- 
nate usually  is  the  first  compound  of  which  the 
breakdown  deteriorates.  Apparently  the  degrada- 
tion of  proprionate  is  very  delicate.  In  its  complete 
degradation,  three  bacteria  are  involved,  of  which 
the  first  converts  propionate  into  acetate,  hydro- 
gen and  carbonate.  The  other  two  are  methano- 
gens,  converting  acetate  and  carbonate  plus  hydro- 
gen to  methane.  Specimens  of  all  three  bacterial 
groups,  relevant  for  mesophilic  high  rate  systems 
with  a  high  biomass  retention,  have  been  isolated 
and  described.  In  this  paper  the  propionate  degra- 
dation in  thermophilic  systems  is  studied.  A  two- 
stage  process  is  developed,  in  which  the  propio- 
nate degradation  is  spatially  separated  from  other 
conversion  in  which  hydrogen  is  involved.  Signifi- 
cantly better  results  were  obtained  with  the  two- 
stage  system  as  compared  with  a  one-stage  system 
with  an  equal  total  volume:  loading  rates  of  20-50 
COD/cu  m/day  showed  a  10-13%  better  treat- 
ment efficiency  in  the  two-stage  system.  It  is  con- 
cluded that  the  removal  of  the  biogas  evolved  in 
the  first  degradation  processes  is  the  cause  of  the 
superior  performance  of  the  two-stage  system. 
(Lantz-PTT) 
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ECOLOGY  OF  SCUM  CAUSING  ACTTNOMY- 
CETES  IN  SEWAGE  TREATMENT  PLANTS, 

Bayerisches    Landesamt    fuer    Wasserwirtschaft, 

Munich  (Germany,  F.R.). 

H.  Lemmer. 

Water  Research  WATRAG,  Vol.  20,  No.  4,  p  531- 

535,  April  1986.  1  fig,  34  ref.  Grant  No.  PO  231/1- 

1,2. 

Descriptors:  'Scum,  'Actinomycetes, 

•Wastewater  treatment,  Biomass,  Activated 
sludge,  Aeration,  Microzones,  Hydrophobes, 
Sludge,  Flocculation. 

Activated  sludge  scumming,  a  severe  separation 
problem  in  sewage  treatment  plants,  is  caused  in 
most  cases  by  a  high  biomass  of  nocardioform 
actinomycetes.  The  aeration  tank  as  a  biotope  is 
characterized  by  low  average  nutrient  concentra- 
tions with  nutrient-enriched  microzones.  Possible 
mechanisms  for  enrichment  are  discussed.  Actino- 
mycetes need  high  nutrient  concentrations  and 
therefore  have  to  compete  for  the  enriched  micro- 
zones.  The  strategies  they  use  encompass  the  abili- 
ty to  live  saprophytically  on  dead  cells,  to  use 
refractory  organic  compounds  adsorbed  to  the 
sludge  floe  which  are  only  slowly  degraded  by 
other  organisms  and  the  adherence  to  air-water 
and  oil-water  interfaces  caused  by  the  hydrophobi- 
city  of  their  cell  wall.  Adherence  of  air  bubbles  in 
the  hyphae  net  causes  buoyancy  by  which  the 
sludge  scums.  Actinomycetes  as  former  soil  inhab- 
itants are  better  adapted  than  their  competitors  to 
the  conditions  of  dryness  and  ultraviolet  radiation 
prevailing  in  this  scum  fraction.  (Author's  abstract) 
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KINETICS  OF  METHANOGENS   IN  AN  EX- 
PANDED-BED  REACTOR, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 
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FLOCCULANT         SETTLING         DYNAMICS 
UNDER  CONSTANT  LOAD, 

Tennessee  Eastman  Co.,  Kingsport. 

B.  F.  Severin,  and  R.  A.  Poduska. 

Journal  of  Environmental  Engineering  JOEEDU, 

Vol.  112,  No.  1,  p  171-184,  February  1986.  9  fig,  3 


tab,  12  ref,  append. 


Descriptors:  'Flocculation,  'Clarification,  Clarifi- 
ers,  Settleable  solids,  Sludge,  Chemical  coagula- 
tion, Wastewater  treatment,  Activated  sludge 
process,  Dynamics,  Model  studies,  Load  distribu- 
tion. 

A  model  for  predicting  the  rate  of  rise  or  fall  of  a 
sludge  blanket  in  an  overloaded  or  underloaded 
condition  is  developed  from  the  steady  state  solids 
flux  theory  of  clarification.  This  rate  of  failure 
model  was  verified  with  substantiating  data  from  a 
laboratory-scale  clarifier  with  ferric  hydroxide 
floe.  The  model  allows  for  more  rapid  assessment 
of  flux  balances  than  previously  possible.  Once  a 
value  of  the  empirical  settling  parameter  is  meas- 
ured, calculation  of  the  dimensionless  loading  pa- 
rameter and  underflow  parameter  is  all  that  is 
needed  to  predict  blanket  stability  and  blanket 
dynamics.  The  model  can  be  used  as  a  functional 
on-line  tool  for  clarifier  control,  and  may  be  ex- 
tended to  cover  utility  for  full-scale  clarifiers  in  the 
activated  sludge  process.  (Geiger-PTT) 
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LEAST-COST  ACTIVATED  SLUDGE  DESIGN 
USESG  A  MICROCOMPUTER, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 
S.  L.  Ong. 

Journal  of  Environmental  Management  JEVMA, 
Vol.  20,  No.  3,  p  245-251,  April  1985.  2  tab,  13  ref, 
1  append. 

Descriptors:  'Design  criteria,  'Activated  sludge, 
•Computer  models,  *Marginal  costs,  Activated 
sludge  process,  Optimization,  Mathematical 
models,  Model  studies,  Mathematical  studies, 
Wastewater  treatment. 

This  article  concerns  the  application  of  a  micro- 
computer for  the  design  of  a  least-cost  activated 
sludge  system.  The  activated  sludge  system  is  as- 
sumed to  consist  of  an  aeration  tank  and  a  clarifier 
connected  in  series.  The  activated  sludge  system  is 
modelled  as  a  mathematical  programming  prob- 
lem, containing  an  objective  function  and  a  set  of 
constraint  equations.  The  objective  function  repre- 
sents the  total  cost  function  of  the  activated  sludge 
system,  and  the  constraint  set  describes  the  biologi- 
cal and  clarification  processes.  The  resulting  model 
is  solved  by  a  random  sampling  and  search  region 
contraction  technique.  This  optimization  technique 
is  simple  and  can  easily  be  adapted  to  any  micro- 
computer system.  From  the  results  of  this  study, 
the  least-cost  design  approach  is  considered  to  be 
very  effective.  (Author's  abstract) 
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TEMPERATURE  EFFECTS  ON  ONSITE 
WASTEWATER  TREATMENT  AND  DISPOSAL 
SYSTEM, 

Regina  Univ.  (Saskatchewan).  Faculty  of  Engi- 
neering. 

T.  Viraraghavan. 

Journal  of  Environmental  Health  JEVHAH,  Vol. 
48,  No.  1,  p  10-13,  July/ August  1986.  1  fig,  1  tab, 
15  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Aerobic  processes,  'Anaerobic  processes,  'Septic 
tanks,  'Temperature  effects,  Wastewater  treat- 
ment, Wastewater  disposal,  Soil  temperature,  Per- 
formance evaluation,  Land  disposal,  Waste  dispos- 
al, Ottawa,  Ontario. 

Briefly  reviewed  are  temperature  effects  on  aero- 
bic and  anaerobic  biological  processes  relevant  to 
onsite  wastewater  disposal  systems.  The  onsite  sys- 
tems considered  are  septic  tank  systems  with  con- 
ventional soil  absorption  and  mound  disposal  op- 
tions, septic  tank-anaerobic  filter  systems,  and  aer- 
obic package  plants.  In  addition,  temperature  and 
performance  data  on  a  septic  tank  and  tile  field 
system  near  Ottawa  are  presented.  In  general, 
winter  operation  did  not  pose  any  special  problems 
in  the  case  of  septic  tank  systems  studied.  No 
specific  trend  between  soil  temperatures  (depth- 
dependent)  and  pollutant  removal  efficiencies 
could  be  identified  based  on  the  Ottawa  study.  The 


anaerobic  filter  treatment  of  septic  tank  effluent 
shows  great  promise  especially  with  respect  to  its 
use  for  low  temperature  operation.  In  the  case  of 
aerobic  package  units,  low  air  temperatures  were 
found  to  be  not  directly  responsible  for  poor  oper- 
ation, as  liquid  temperatures  in  the  aeration  tank 
were  near  20  degrees.  (Geiger-PTT) 
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DEVELOPMENTS  EN  SLUDGE  DEWATERING. 

BioCycle  BCYCDK,  Vol.  27,  No.  3,  p  22-23, 
March  1986.  1  tab. 

Descriptors:  'Dewatering,  'Sludge  drying, 
'Sludge  thickening,  Sludge  conditioning,  Sludge 
disposal,  Drying,  Wastewater  treatment,  Waste 
disposal,  Sludge  filters,  Filtration. 

Researchers  at  Battelle  Memorial  Institute  in  Co- 
lumbus, Ohio  are  making  improvements  on  an 
electoacoustic  dewater  process  to  augment  con- 
ventional devices  such  as  vacuum  filters.  This 
process  has  much  application  in  composting  facili- 
ties to  reduce  the  amount  of  bulking  agent  re- 
quired. At  a  Phoenix,  Arizona  wastewater  treat- 
ment facility,  solar  drying  techniques  have  been 
tested  for  several  years.  Another  approach  to  solar 
sludge  drying  has  been  developed  by  the  Sandia 
National  Laboratories  in  New  Mexico.  This  proc- 
ess includes  a  greenhouse,  a  crossbar  conveyor  and 
12-inch  ports  for  aeration.  Further  studies  are 
planned  by  Sandia  to  balance  drying  and  heating 
operations  for  year  round  use.  The  Tough  Stuff 
Filtration  system  developed  by  the  AFL  Industries 
in  Riviera  Beach,  Florida  is  basically  a  gravity 
dewatering  process  with  the  weight  of  the  sludge 
doing  the  squeezing.  Jacksonville,  Florida  selected 
a  sludge  dewatering  and  disposal  system  of  three 
centrifuges,  combined  with  two  centrifuges  in- 
stalled in  place  of  the  plant's  original  four  vacuum 
filters.  This  system  not  only  eliminated  the  dewa- 
tering bottleneck,  it  also  reduced  polymer  costs, 
electrical  costs,  and  mechanical  support  costs, 
while  increasing  overall  sludge  cake  dryness  and 
throughput.  In  the  paper  industry,  the  most 
common  dewatering  technologies  include  vacuum 
filters,  belt  presses  and  solid  bowl  centrifutes. 
There  is  a  trend  toward  the  use  of  belt  presses 
which  can  dewater  secondary  sludges  to  12  to 
14%  solids,  primary  sludges  35%  solids,  and  pri- 
mary/secondary sludge  mixtures  to  16  to  25% 
solids.  (Geiger-PTT) 
W86-04612 


ESDUSTRIAL  WASTE  CONTROL  PROGRAM: 
MASS  BALANCE  OF  TOXICS  IN  A  MUNICI- 
PAL POLLUTANTS  WASTEWATER  SYSTEM, 

York  City  Environmental  Services  Dept.,  PA. 
C.  E.  Strehl,  J.  M.  Longstreet,  and  C.  S.  Smith. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  2,  p  10-14,  March-April 
1986.  2  tabs. 

Descriptors:  'Water  pollution  sources,  'Industrial 
wastes,  'Wastewater  treatment,  'Heavy  metals, 
Toxins,  Industrial  wastewater,  Monitoring, 
Wastewater  analysis,  Wastewater  composition, 
Waste  management,  Wastewater  facilities,  Ammo- 
nia, Municipal  wastewater,  Influent  streams. 

As  part  of  a  plan  to  upgrade  its  industrial  waste 
monitoring  program  in  1984,  the  York  City 
Wastewater  Treatment  Plant  began  monitoring 
levels  of  Cd,  Cr,  Cu,  Fe,  Pb,  Ni,  Ag,  Zn,  and 
ammonia  in  the  influent  industrial  loadings  to  the 
plant.  Significant  non-industrial  contributions  of 
toxic  metals  were  found  in  a  well  controlled 
system  when  industrial  and  non-industrial  sources 
of  the  pollutants  were  compared  through  a  system 
that  involved  balancing  amounts  found  in  industri- 
al and  non-industrial  wastewaters  and  the  influent 
of  a  regional  treatment  plant.  The  sum  of  the 
industrial  and  non-industrial  contributions  of  Zn 
and  Cu,  the  two  toxic  pollutants  of  most  concern 
in  the  York  system,  were  balanced  to  within  1% 
and  5%,  respectively,  of  the  influent  loadings  ob- 
served at  the  treatment  plant.  The  small  differences 
observed  for  these  pollutants  suggests  that  the 
method  of  mass  balancing  shows  promise  for  as- 
sessing the  success  of  industrial  pretreatment  pro- 
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grams  and  for  determining  the  sources  of  toxic 
pollutants  in  municipal  systems.  (Geiger-PTT) 
W86-04615 

PENNSYLVANIA'S  PILOT  OUTREACH  OPER- 
ATOR TRAINING  PROGRAM, 

Commonwealth    Engineering    and    Technology, 
Inc.,  Harrisburg,  PA. 
R.  Myers,  and  C.  Kuder. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  2,  p  18-24,  March- April 
1986.  2  tab. 

Descriptors:  'Education,  'Training,  'Wastewater 
facilities,  Personnel,  Benefits,  Management  plan- 
ning, Operating  policies,  Water  quality  standards, 
Computer  models,  Personnel  management. 

The  1972  Federal  Water  Pollution  Control  Act 
provided  funding  for  the  Pennsylvania  Pilot  Out- 
reach Operator  Training  Program.  The  primary 
objective  of  the  program  was  to  demonstrate  that 
treatment  plants  unable  to  meet  effluent  limitations 
because  of  inadequate  operator  skills  can  achieve 
compliance  with  some  outside  technical  assistance 
and  training.  The  program  was  carried  out  in  two 
phases.  In  the  Diagnostic  Evaluation  Phase,  20 
plants  were  selected  as  best  suited  for  training  and 
technical  assistance  by  a  computer  diagnostic  oper- 
ational modeling  program.  In  the  Training  Pro- 
gram Phase,  the  training  and  technical  assistance 
for  the  ten  plants  selected  based  on  the  diagnostic 
evaluation  process  were  organized  to  systematical- 
ly correct  the  deficiencies  noted  at  each  plant 
through  intensive,  on-site,  individual  assistance. 
Questionnaires  singled  out  the  plants  requiring  ad- 
ditional personnel  training  and  assessed  the  effec- 
tiveness of  training  at  each  plant.  Varying  degreres 
of  effluent  improvements  were  achieved  as  a  result 
of  the  training  program.  Documented  major  im- 
provements where  permit  effluent  limit  compliance 
was  achieved  were  realized  at  forty  percent  of  the 
ten  plants  receiving  training.  In  addition,  moderate 
effluent  improvements  were  observed  at  four  other 
plants.  The  information  gleaned  in  this  training 
program  will  be  used  in  developing  a  self-sufficient 
continuing  training  program  in  the  Common- 
wealth. (Geiger-PTT) 
W86-04616 


AUTO-OXIDATION   EFFECT  ON  FLUE  GAS 

SLUDGE  SYSTEMS, 

R.  W.  Goodwin. 

Journal  of  Energy  Engineering  (ASCE)  JLEED9, 

Vol.  Ill,  No.  1,  p  10-20,  September  1985.  10  fig,  3 

tab,  15  ref. 

Descriptors:  'Dewatering,  'Sludge  thickening, 
•Flue  gas  desulfurization,  'Sludge  disposal, 
•Sludge  conditioning,  Sludge  drying,  Limestone, 
Oxidation,  Fly  ash,  Wastewater  treatment,  Sul- 
fates, Sulfur  compounds,  Waste  disposal. 

Upsets  to  flue  gas  desulfurization  (FGD)  sludge 
treatment  systems  of  coal-fired  powerplants  may 
occur  under  auto-oxidation  conditions.  A  75-79% 
auto-oxidized  FGD  sludge  exhibits  a  mean  particle 
diameter  of  45  microns  -  considerably  larger  than 
unoxidized  particles.  The  oxidized  sludge  reaches 
terminal  settling  velocity  five  times  faster  than 
unoxidized  material,  and  settles  to  higher  densities 
and  to  thicker  underflows.  Rakearm  overload  and 
blanket  consolidation  can  be  avoided  by  proper 
drive  mechanism  design  and  underflow  solids/den- 
sity control,  provided  an  8  hr  underflow  surge/ 
storage  tank  is  recommended  instead  of  thickener 
sludge  blanket  storage.  Vacuum  filtration  of  an 
80%  CaS04  sludge  yields  25%  greater  solids  in 
the  cake  as  compared  to  a  30%  oxidized  material. 
To  avoid  cake-cracking,  the  degree  of  vacuum 
during  incidents  of  auto-oxidation  is  reduced,  and 
dual  filtrate  receivers  are  provided.  Using  predic- 
tive curves,  a  transportability  analysis  was  per- 
formed on  a  coal  of  0.59-0.91%  sulfur  and  of  10.00- 
21.50%  ash.  Either  filter  by-pass  or  adding  less  fly 
ash  to  the  cake  resulted  in  a  75-85%  solids  trans- 
portability blend  and  enhanced  the  blend's  landfill 
suitability.  (Geiger-PTT) 
W86-04634 


GAS-LIQUID  INTERACTIONS  IN  OXYGEN 
ACTIVATED  SLUDGE, 

Arkansas  State  Univ.,  State  University.  Dept.  of 

Civil  Engineering. 

R.  C.  Clifft,  and  J.  F.  Andrews. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEEDU,   Vol.    112,   No.    1,   p  61-77,   February 

1986.  10  fig,  1  tab,  9  ref,  1  append. 

Descriptors:  'Activated  sludge  process,  'Models, 
'Aerobic  treatment,  'Oxygen,  Simulation  analysis, 
Biological  wastewater  treatment,  Computer 
models,  Dissolved  oxygen,  Mathematical  models, 
Mathematical  studies,  Alkalinity,  Hydrogen  ion 
concentration. 

A  dynamic  model  was  developed  for  the  gas-liquid 
interactions  of  a  closed-tank  oxygen  activated 
sludge  system  treating  carbonaceous  wastes.  The 
model  describes  gas  transfer  between  phases  and 
accounts  for  equilibrium  changes  in  the  carbon 
dioxide-bicarbonate  buffering  system.  Computer 
simulations  of  a  four  stage  reactor  were  made  to 
show  model  predictions  when  using  the  conven- 
tional gas  phase  controls.  In  additions,  the  effects 
of  changing  influent  bicarbonate  alkalinity,  respira- 
tory quotient,  and  gas-liquid  volume  ratio  were 
studied.  The  dissolved  oxygen  concentration  in  the 
fourth  stage  varied  widely  and  resulted  in  signifi- 
cant oxygen  losses  for  the  conventional  control 
method.  Influent  bicarbonate  alkalinity  had  a  sig- 
nificant effect  on  pH,  but  changing  the  respiratory 
quotient  had  only  a  minimal  effect  on  pH  for 
moderate  alkalinity  wastewater.  The  gas-liquid 
volume  ratio  had  a  significant  effect  on  the  re- 
sponse time  for  changing  the  fourth  stage  gas 
composition.  (Geiger-PTT) 
W86-04641 


PERFORMANCE  OF  DEEP  BIOFJXM  REAC- 
TORS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

M.  T.  Suidan. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,   Vol.    112,   No.    1,  p  78-93,   February 

1986.  8  fig,  2  tab,  15  ref,  append. 

Descriptors:  'Biofilm  reactors,  'Biological  mem- 
branes, 'Biological  treatment,  'Biological 
wastewater  treatment,  'Graphical  methods,  Math- 
ematical models,  Performance  evaluation, 
Wastewater  treatment,  Mathematical  studies,  Bio- 
filters,  Anaerobic  digestion,  Aerobic  digestion, 
Anoxic  reactors. 

The  mathematical  relationship  between  a  bulk  sub- 
strate concentration  and  the  corresponding  maxi- 
mum substrate  utilization  rate  was  used  in  develop- 
ing design  nomograms  for  completely  mixed,  and 
plug-flow  biofilm  reactors.  The  graphical  proce- 
dure can  be  used  to  estimate  the  smallest  reactor 
empty-bed  detention  time  that  is  needed  to  achieve 
a  certain  degree  of  waste  stabilization.  Biofilm 
reactors  that  are  amenable  to  analysis  using  this 
procedure  include  fluidized-bed  and  packed-bed 
anaerobic,  aerobic  or  anoxic  reactors.  Studies  of 
the  role  of  the  attachment  medium  particle  diame- 
ter revealed  that  the  deep-biofilm  reactor  is  ex- 
tremely sensitive  to  this  surface  parameter.  The 
empty-bed  detention  time  in  a  deep-biofilm  reactor 
was  found  to  vary  with  the  diameter  of  the 
medium  particle,  or  with  the  inverse  of  the  specific 
surface  area  of  the  attachment  medium.  (Geiger- 
PTT) 
W86-04642 


EFFECTS  OF  CD(H)  AND  CUOD  ON  A  BIO- 
FIXM  SYSTEM, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
S.-Y.  Chang,  J.-C.  Huang,  and  Y.-C.  Liu. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.   112,  No.   1,  p  94-104,  February 
1986.  5  fig,  2  tab,  18  ref. 

Descriptors.  'Cadmium,  'Copper,  'Biological 
wastewater  treatment,  'Toxicity,  'Biological 
membranes,  Heavy  metals,  Organic  carbon, 
Sugars,  Wastewater  treatment,  Separation  tech- 
niques, Performance  evaluation. 


The  toxic  effect  of  Cd(II)  and  Cu(II)  on  a  fixed- 
film  rotating  biological  contactor  (RBC)  in  treating 
a  sugar  waste  was  evaluated.  Different  levels  of  Cd 
(5  and  20  ml/L)  and  Cu  (1,  5,  10,  25,  and  50  mg/L) 
were  doses  to  a  three-stage  RBC  unit  treating  an 
influent  of  300  mg/L  sugar  solution.  Results  indi- 
cated that  the  treatment  efficiency  was  not  ad- 
versely affected  by  the  presence  of  Cu  at  a  concen- 
tration of  10  mg/L  or  less.  However,  when  the  Cu 
concentrations  were  increased  to  25  and  50  mg/L, 
removal  of  dissolved  organic  carbon  was  reduced 
by  7  and  10%,  respectively.  Toxicity  was  also 
observed  when  Cd  concentration  was  either  5  or 
20  mg/L.  The  majority  of  the  doses  metal  was 
effectively  retained  by  the  biofilm.  The  efficiency 
of  metal  removal  in  the  treatment  system  varied 
from  85  to  95%  for  Cd,  and  30  to  90%  for  Cu, 
depending  on  their  initial  concentrations  in  the 
feed  solution.  (Geiger-PTT) 
W86-04643 


MODEL  FOR  WINTER  HEAT  LOSS  IN  UN- 
COVERED CLARIFIERS, 

Green  (Howard  R.)  Co.,  Cedar  Rapids,  IA. 

D.  J.  Wall,  and  G.  Petersen. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  112,  No.  1,  p  123-138,  February 

1986.  2  fig,  4  tab,  5  ref,  2  append. 

Descriptors:  'Mathematical  models,  •Clarifiers, 
•Heat  flow,  *Ice  formation,  Prediction,  Computer 
models,  Wastewater  treatment,  Clarification,  Heat 
transfer,  Mathematical  studies,  Mathematical  equa- 
tions, Temperature  effects. 

A  heat  transfer  mathematical  model  was  developed 
to  predict  the  wintertime  equilibrium  temperatures 
and  potential  freezing  in  primary  and  secondary 
wastewaters  clarifiers  and  other  open  tank.  The 
model  estimates  equilibrium  temperature  in  an 
open  tank  by  balancing  heat  loss  due  to  radiation, 
convection,  and  evaporation  against  heat  input 
from  influent  flow  to  the  tank  and  solar  and  radi- 
ation onto  the  surface  of  the  tank.  Data  on  wind 
speed,  influent  water  temperature,  influent  flow, 
and  ambient  air  temperature  were  collected  and 
used  to  predict  the  clarifier  water  equilibrium  tem- 
perature. The  predicted  water  temperatures  were 
then  compared  against  the  actual  measured  water 
temperatures  of  full-scale  clarifiers.  Heat  losses  in 
large  open  tanks  such  as  clarifiers  are  actually 
much  less  than  intuition  would  dictate.  Based  on 
the  present  model,  heat  losses  in  open  tanks  can  be 
estimated  under  a  variety  of  flow  and  weather 
conditions  with  and  without  wind  breaks.  Use  of 
the  model  could  be  extended  to  holding  tanks, 
aerobic  digesters,  equalization  tanks,  chlorination 
tanks,  and  other  open  tanks  commonly  used  at 
wastewater  treatment  plants.  (Geiger-PTT) 
W86-04645 


ENTEROVIRUSES  IN  SLUDGE:  MULTTYEAR 
EXPERIENCE  WITH  FOUR  WASTEWATER 
TREATMENT  PLANTS, 

Ohio  State  Univ.,  Columbus.   Dept.   of  Medical 

Microbiology. 

V.  V.  Hamparian,  A.  C.  Ottolenghi,  and  J.  H. 

Hughes. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  50,  No.  2,  p  280-286,  August  1985. 

6  tab,  35  ref.  EPA  Cooperative  Agreement  No. 

CS805189. 

Descriptors:  'Wastewater  treatment  facilities, 
•Sludge,  •Enteroviruses,  Biological  analysis,  Cul- 
tures, Septic  sludge,  Cell  lines,  Isolation. 

Described  are  experiences  with  the  isolation  of 
viruses  from  four  treatment  plants  located  in  differ- 
ent geographic  areas.  Over  a  period  of  3  years,  297 
enteroviruses  were  isolated  from  307  sludge  sam- 
ples. The  highest  frequency  of  viral  isolation 
(92%),  including  multiple  isolates  from  single  sam- 
ples, was  obtained  from  a  treatment  plant  serving 
the  smallest  population.  Excluding  the  poliovir- 
uses,  22  different  enterovirus  serotypes  were  isolat- 
ed. The  methods  used  to  isolate  the  viruses  were 
relatively  simple  and  included  an  elution  procedure 
in  which  beef  extract  was  used,  and  a  step  disinfec- 
tion. No  concentration  procedure  was  used.  Of 
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three  cell  culture  systems  used,  the  RD  line  of 
human  rhabdomyosarcoma  cells  was  by  far  the 
most  useful  for  the  isolation  of  echoviruses.  BFGM 
and  HeLa  cells  were  particularly  useful  for  the 
isolation  of  group  B  coxsackieviruses.  A  seasonal 
effect  on  viral  isolation  rates  from  sludge  was 
observed.  (Lantz-PTT) 
W86-04671 

5E.  Ultimate  Disposal  Of  Wastes 


ISOTOPE  TECHNIQUES  IN  THE  HYDRO- 
GEOLOGICAL  ASSESSMENT  OF  POTENTIAL 
SITES  FOR  THE  DISPOSAL  OF  HIGH-LEVEL 
RADIOACTIVE  WASTES. 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-03905 


ACOUSTICAL  METHOD  OF  BURNING  AND 
COLLECTING  ODL  SPDLLS  ON  COLD  OPEN 
WATER  SURFACES, 

Ocean  Ecology  Ltd.,  Vancourver  (British  Colum- 
bia). 

J.  N.  Koblanski. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  25-26,  7  fig,  2  ref. 

Descriptors:  'Oil  spills,  *Cleanup  operations, 
•Controlled  incineration,  *Acoustics,  'Electrical 
equipment,  'Incineration,  Booms,  Atomizing. 

A  completely  new  method  of  controlled  oil  burn- 
ing with  a  minimum  environmental  impact  has 
been  developed.  Three  macrosonic  phenomena  are 
combined  in  one  device  which  is  driven  into  an  oil 
slick.  These  phenomena  are:  herding  (moving  the 
oil  along  the  surface),  levitating  and  collecting  the 
oil,  and  atomizing  and  burning  in  situ.  These  func- 
tions are  so  combined  as  to  assist  each  other. 
Briefly,  two  vessels  tow  a  boom  through  the  oil 
slick.  Distributed  along  the  arms  of  the  boom  to 
the  central  line  and  also  prevent  the  oil  from  down 
draining  at  the  apex  in  fast  current  situations. 
Atomizing  and  burning  transducers  as  well  as  a 
collecting  means  also  are  located  at  the  apex.  The 
oil  being  atomized  is  ignited  easily  by  a  combina- 
tion of  propane  torch  and  high  voltage  discharge. 
The  unburned  but  heated  oil  is  suctioned  off  from 
the  collection  area  fed  by  oil  levitation  transducers. 
Thus  extremely  thin  and  patchy  oil  may  be  re- 
moved in  virtually  any  environment.  The  burning 
may  be  carried  on  in  populated  areas  as  it  is 
relatively  non-polluting.  This  is  due  to  the  com- 
bined effect  of  primary  atomization  caused  by  the 
acoustic  energy  and  secondary  atomization  caused 
by  the  microexplosions  of  atomized  water.  An- 
other advantage  of  this  method  is  the  prevention  of 
the  sludge  formation  which  results  when  prevalent 
standard  methods  are  used.  In  these  in  situ  meth- 
ods, the  lighter  and  more  volatile  materials  burn 
first,  leaving  a  heavy  sludge  which  is  difficult  or 
impossible  to  disperse.  The  method  outlined  here 
burns  the  volatile  and  non-volatile  portions  nonse- 
lectively.  As  a  result,  no  residual  sludge  is  formed. 
Another  advantage  of  this  method  is  that  the  prime 
motivating  force  applied  to  the  oil  is  a  lightweight 
transducer  having  such  a  low  inertia  that  fast  wave 
situations  do  not  interfere,  but  serve  to  increase  the 
burning  rate.  (Author's  abstract) 
W86-04004 


TESTING  OF  A  PROTOTYPE  WASTE  ODL 
FLARING  SYSTEM, 

Seaward  International,  Inc.,  Falls  Church,  VA. 
For  primary  bibliographic  entry  see  Field  5G. 
W86-04005 


ODL  DEGRADATION  AND  ENVntONMENTAL 
IMPACT  OF  VARIOUS  CO-DISPOSAL  METH- 
ODS, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 

for  Industriell  og  Teknisk  Forskning. 

O.  Halmo. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 


(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  269-272,  3  fig,  3  tab,  3 
ref. 

Descriptors:  *Oil  spills,  'Cleanup  operations,  'En- 
vironmental effects,  'Degradation,  Oil  pollution, 
Biodegradation,  Oil. 

A  study  on  disposal  of  oily  debris  from  polluted 
beaches  was  performed  under  laboratory  condi- 
tions in  columns  simulating  a  vertical  segment  of  a 
landfill.  Nine  different  mixtures  of  oily  debris  were 
tested  in  parallel,  including  debris  pre-mixed  with 
municipal  waste,  and  mixtures  with  oil  absorbents 
like  pine  bark  and  lime.  Fertilizers  were  used  to 
give  an  optimum  C:N  ratio.  Oil  degradation  and 
leachate  formation  and  composition  were  studied 
for  one  year.  The  results  show  that  if  oily  debris, 
i.e.,  oily  sand,  gravel,  and  seaweed,  is  placed  di- 
rectly in  a  landfill  leachates  will  have  unacceptably 
high  oil  content.  When  oily  sand  was  mixed  with 
pine  bark  and  seaweed  was  mixed  with  pine  bark 
and  seaweed  was  mixed  with  lime,  the  disposal 
experiments  showed  a  complete  stabilization  of  the 
oil.  Lime  stabilization,  however,  caused  a  leachate 
of  unfavorably  high  alkalinity.  Oxygen  appears  to 
be  the  primary  limiting  parameter  for  oil  degrada- 
tion in  landfills,  and  small  units  or  different  con- 
figurations must  be  used  to  improve  air  diffusion 
into  the  mass.  Mixing  the  oily  debris  with  munici- 
pal waste  had  a  favorable  effect  on  both  biodegra- 
dation and  stability  towards  leakage.  (Author's  ab- 
stract) 
W86-04024 


GEOHYDROLOGY  SURROUNDING  A  PO- 
TENTIAL HIGH  LEVEL  NUCLEAR  WASTE 
REPOSITORY  IN  THE  PALO  DURO  BASIN, 
TX, 

Battelle  Project  Management  Div.,  Columbus,  OH. 

Office  of  Nuclear  Waste  Isolation. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-04064 


BATCH  COAGULATION  OF  A  LAGOON  FOR 
FECAL  COLD70RM  REDUCTIONS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry   see   Field   5D. 
W86-04116 


ROLE  OF  COAGULATION  IN  THE  KINETICS 
OF  SEDIMENTATION, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

For  primary  bibliographic  entry  see  Field  5D. 
W86-04229 


OCCURRENCE,  GROWTH,  AND  SUPPRES- 
SION OF  SALMONELLAE  IN  COMPOSTED 
SEWAGE  SLUDGE, 

Maryland  Environmental  Service,  Annapolis. 
D.  Hussong,  W.  D.  Burge,  and  N.  K.  Enkiri. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.   50,  No.  4,  p  887-893,  October 
1985.  3  fig,  4  tab,  9  ref.  AD-12-F-2a-029. 

Descriptors:  'Sewage  Bacteria,  'Sludge,  'Salmo- 
nella, Sludge  Disposal,  Composting,  Microbiologi- 
cal Studies. 

Sewage  sludge  composts  from  30  municipalities 
were  sampled  for  Salmonellae,  and  four  samples 
(12%)  were  positive  (two  contained  <0.3/g,  and 
the  other  two  had  21/g  and  17,000/g.  All  30 
composts  were  inoculated  with  salmonellae;  the 
populations  decreased  at  a  specific  death  rate  of 
about  0.15/hr  over  24  hr  at  36  C.  In  irradiation- 
sterilized  composts  inoculated  with  salmonellae, 
the  salmonellae  grew  at  a  rate  of  0.65  doubling  per 
hr  for  >24  hr.  Growth  and  death  rates  were 
moisture  and  flora  associated.  The  growth  or  death 
rates  for  antibiotic-resistant  salmonellae  were  not 
different  from  those  of  nonresistant  strains.  It  is 
concluded  that  the  active  indigenous  flora  of  com- 
post establish  a  homeostatic  barrier  to  colonization 
by  salmonellae,  and  in  the  absence  of  competing 


flora,  reinoculated  salmonellae  may  grow  to  poten- 
tially hazardous  densities.  The  active  microflora  of 
moist  composts  eliminated  contaminating  salmo- 
nellae (100,000/g)  after  6  wk.  (Author's  abstract) 
W86-04234 


MIGRATION  OF  CHLOROPHENOLIC  COM- 
POUNDS AT  THE  CHEMICAL  WASTE  DIS- 
POSAL SITE  AT  ALKALI  LAKE,  OREGON  -  2. 
CONTAMINANT  DISTRIBUTIONS,  TRANS- 
PORT, AND  RETARDATION, 
Oregon  Graduate  Center,  Beaverton.  Dept.  of 
Chemical,  Biological,  and  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04242 


COMPOSTING  REACTION  RATE  OF  SEWAGE 
SLUDGE  IN  AN  AUTOTHERMAL  PACKED 
BED  REACTOR, 

Tokyo  Inst,  of  Tech.  (Japan).  Research  Lab.  of 

Resources  Utilization. 

P.  D.  Bach,  M.  Shoda,  and  H.  Kubota. 

Journal  of  Fermentation  Technology,  Vol.  63,  No. 

3,  p  271-278,  June  1985.  8  fig,  1  tab,  6  ref. 

Descriptors:  'Composting,  'Sludge  Cake,  'Packed 
Beds,  Bulking  Sludge,  Lime. 

Dewatered  sewage  sludge  cake  was  composted  in 
an  autothermal  packed  bed  reactor  (APBR),  in 
which  the  temperature  of  composting  material  was 
maintained  by  the  heat  of  reaction  and  compared 
with  the  results  in  a  continuously  mixed  isothermal 
reactor  (CMIR).  The  temperature  level  in  the 
APBR  was  controlled  by  regulating  the  flow  rate 
of  air  supplied  to  the  reactor.  The  composting 
reaction  rate  was  monitored  by  the  C02  evolution 
rate.  Sludges  containing  lime  and  polymer  coagu- 
lants gave  characteristically  different  C02  evolu- 
tion patterns  but  no  significant  difference  was  de- 
tected in  the  gel  chromatographic  patterns  of 
water  extracts  from  the  final  products.  The  optimal 
temperature  for  the  composting  of  both  sludges 
was  around  60  C,  which  was  the  same  as  that 
observed  previously  for  the  lime  sludge  in  the 
CMIR.  A  difference  in  the  reaction  rate  between 
the  APBR  and  the  CMIR  was  clear  at  the  initial 
stage  of  the  reaction  but  became  smaller  as  the 
reaction  proceeded.  The  effect  of  bulking  agents 
on  the  reaction  rate  was  also  investigated.  Bulky 
agents  e.g.,  rice  husks  or  sawdust,  providing  a 
large  area  of  contact  between  compost  solid  and 
air  were  found  to  promote  the  reaction.  (Peters- 
PTT) 
W86-04248 


CHANNEL  FLOW  SYSTEM  FOR 

WASTEWATER     TREATMENT     AND     FOOD 
PRODUCTION, 

Osaka  Univ.  (Japan).  Dept.  of  Environmental  En- 
gineering. 

For  primary  bibliographic   entry  see   Field   5D. 
W86-04249 


PHYSICAL  AND  CHEMICAL  CORRELATES 
OF  MICROBIAL  ACTIVITY  AND  BIOMASS  IN 
COMPOSTING  MUNICIPAL         SEWAGE 

SLUDGE, 

Cincinnati  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5D. 
W86-04254 


INFLUENCE  OF  DEEP  OCEAN  SEWAGE  OUT- 
FALLS ON  THE  MICROBIAL  AdTVITY  OF 
THE  SURROUNDING  SEDIMENT, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 
Biology. 

J.  A.  Novitsky,  and  D.  M.  Karl. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  50,  No.  6,  p  1464-1473,  December 
1985.  6  fig,  5  tab,  22  ref.  National  Research  Coun- 
cil of  Canada  A-6548  and  T-1925. 

Descriptors:  'Ocean  Dumping,  'Outfall  Sewers, 
'Marine  Sediments,  'Sand,  'Microbiological  stud- 
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ies,  Wastewater  Disposal,  Marine  Biology,  Slime, 
Biomass,  Oahu,  Hawaii. 

The  microbial  activity  near  two  deep  ocean 
sewage  outfalls  off  the  coast  of  the  island  of  Oahu, 
Hawaii,  was  characterized.  Water  samples  and 
sediment  samples  to  a  depth  of  4.5  cm  were  ana- 
lyzed from  an  area  of  approximately  45,000  sq  m 
surrounding  the  outfalls.  Although  the  effluent 
water  at  both  sites  exhibited  heterotrophic  activity 
that  was  2  orders  of  magnitude  greater  than  water 
from  a  control  site,  ambient  water  samples  taken 
within  1  m  of  the  discharge  ports  exhibited  activity 
only  twice  that  of  the  control  water.  The  hetero- 
trophic activity  of  the  outfall  sediment  was  only 
elevated  above  that  of  the  control  site  for  surface 
samples  collected  within  10  m  of  the  outfall.  The 
rates  of  microbial  nucleic  acid  synthesis  and 
carbon  production  in  the  sediment  were  only  ele- 
vated immediately  adjacent  to  the  outfalls.  Total 
microbial  biomass,  varied  spatially  but  was  gener- 
ally elevated  at  the  outfall  sites.  The  specific 
growth  rates  calculated  for  the  sediment  microbial 
populations  were  not  greater  at  the  outfall  sites.  At 
one  site  the  rocks  surrounding  the  diffuser  pipe 
were  covered  with  copious  amounts  of  slime  that 
appeared  to  be  composed  entirely  of  microbial 
cells  and  filaments.  This  microbial  mat  was  ex- 
tremely active  with  respect  to  heterotrophic  activi- 
ty and  biomass  production.  These  observations 
suggest  that  the  impact  of  the  sewage  discharge  on 
the  ambient  seawater  microbiota  is  slight  and  that 
the  effect  on  the  sediment  microbiota  is  confined  to 
an  area  immediately  adjacent  to  the  diffuser  ports. 
In  the  sand  itself,  the  effect  is  limited  to  the  upper 
2  cm  at  most.  (Author's  abstract) 
W86-04257 


EFFECT  OF  TEMPERATURE  ON  COMPOST- 
ING OF  SEWAGE  SLUDGE, 

Tokyo  Inst,  of  Tech.  (Japan).  Research  Lab.  of 

Resources  Utilization. 

K.  Nakasaki,  M.  Shoda,  and  H.  Kubota. 

Applied      and       Environmental       Microbiology 

AEMIDF,  Vol.  50,  No.  6,  p  1526-1530,  December 

1985,  8  fig,  1  tab,  13  ref. 

Descriptors:  'Composting,  *Sludge,  •Thermophi- 
lic Bacteria,  *Temperature  Effects,  Carbon  Diox- 
ide, Bacteria,  Respiration. 

The  effect  of  temperature  on  the  composting  reac- 
tion of  sewage  sludge  was  investigated  at  50,  60, 
and  70  C.  The  total  amount  of  C02  evolved  and 
the  final  conversion  of  volatile  matter  were  maxi- 
mum at  60  C,  suggesting  that  the  optimal  tempera- 
ture for  composting  is  around  60  C.  The  specific 
C02  evolution  rate  (moles  of  C02  evolved  per 
hour  per  viable  cell)  was  maximum  at  70  C.  The 
isolated  thermophilic  bacterium  (BH1)  which  was 
dominant  at  60  C  but  did  not  grow  at  70  C  had  a 
rate  of  specific  02  consumption  (measured  on  the 
agar  plate)  at  70  C  four  times  higher  than  that  at  60 
C.  This  showed  that  catabolism  is  dominant  at  70 
C  in  the  microorganisms  indigenous  to  the  com- 
post. Although  the  specific  C02  evolution  rate 
was  higher  at  70  C,  the  optimal  temperature  for 
composting  is  60  C,  the  temperature  at  which  there 
was  the  maximum  C02  evolution  rate.  (Peters- 
PTT) 
W86-04259 


CHROMIUM         MIGRATION         THROUGH 
SLUDGE-TREATED  SOILS, 

California  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04275 


MILE-DEEP  REACTOR  DESTROYS  SLUDGE 
WITH  EASE, 

Vertech  Treatment  Systems,  Denver,  CO. 

G.  C.  Rappe,  and  W.  L.  Schwoyer. 

Water  Engineering  and   Management,   Vol.    132, 

No.  10,  p  27-29,  September  1985.  2  fig. 

Descriptors:  'Sludge  disposal,  'Wastewater  treat- 
ment, 'Recycling,  'Injection  wells,  'Sludge  diges- 
tion, Sludge  solids,  Biological  wastewater  treat- 
ment. Land  disposal,  Deep  wells. 


A  below-ground  system  that  successfully  converts 
sludge  to  an  inert  ash  and  a  highly  biodegradable 
liquid  effluent  has  been  adopted  by  the  Longmont, 
Colorado  Wastewater  Treatment  Plant.  Developed 
by  Vertech  Treatment  Systems,  the  system  has  as 
its  core  a  reaction  vessel  which  is  suspended  in  a 
conventionally  drilled,  cement-encased  well  that  is 
from  10  to  15  in.  in  diameter  and  is  one  mile  deep. 
Verticle  concentric  tubes  form  the  annular  chan- 
nels through  which  the  liquid  wastes  flow  during 
treatment.  A  heat  exchanger  is  suspended  within 
the  vessel  to  maintain  temperature.  With  the  com- 
bination of  high  temperatures  and  pressures  in  the 
reaction  vessel,  the  COD  of  the  influent  waste  is 
reduced  significantly  during  its  residence  time  in 
the  oxidation  zone  of  the  vessel.  The  ash  produced 
at  Longmont  can  be  used  as  a  filler  for  brick  or 
disposed  of  in  a  sanitary  landfill.  Its  treated  effluent 
is  clarified  and  recycled  to  the  plant's  biological 
treatment  process.  Research  is  being  done  to 
reduce  problems  of  scaling  in  the  reaction  vessel 
and  decrease  the  amount  of  nitrate  found  in  the 
effluent.  Effluent  recycling  is  expected  to  reduce 
nitrate  levels.  (Geiger-PTT) 
W86-04289 


SLUDGE  MANAGEMENT  METHOD  GETS  UP- 
DATED, 

Black  and  Veatch,  Kansas  City,  MO. 
J.  H.  Robinson,  Jr.,  and  R.  D.  Kuchenrither. 
Water  Engineering  and   Management,  Vol.    132, 
No.  13,  p  24-27,  December  1985.  4  fig. 

Descriptors:  'Sludge  disposal,  'Composting, 
•Mulching,  'Sludge  drying,  'Solid  waste  disposal, 
Land  disposal,  Waste  management,  Wastewater  fa- 
cilities, Sludge  utilization. 

In  1972,  the  Agricultural  Research  Service  of  the 
U.S.  Department  of  Agricultural  began  investigat- 
ing municipal  sludge  composting  at  Beltsville, 
Maryland.  The  findings  of  this  research  are  em- 
bodied in  the  Beltsville  Aerated-Pile  Method  of 
composting  which,  with  some  slight  modifications, 
has  remained  unchanged  over  the  past  12  yr.  A 
properly  operated  composting  system  can  achieve 
thermophilic  temperatures  for  several  consecutive 
days,  and  thereby  be  successful  in  eliminating  most 
pathogens,  and  yielding  a  useful  finished  compost. 
Aerobic  composting  units  can  be  classified  into 
reactor  and  non-reactor  types.  Non-reactor  meth- 
ods can  be  divided  into  aerated  static  pile  or  wind- 
row processes.  Moisture  control  and  materials  han- 
dling processes  are  the  most  important  consider- 
ations in  designing  a  comosting  system.  In  response 
to  bans  on  ocean  dumping  of  sludge,  the  city  of 
Philadelphia  started  composting  digested  sludge 
with  wood  chips  at  its  Southwest  and  Northeast 
plants.  Pug  mill  mixing  and  aeration  are  employed 
for  composting  along  with  an  elaborate  drying 
system  and  leachate  collection  system.  In  Denver, 
a  windrow  composting  system  was  carried  out  on 
a  pilot  scale.  As  a  result  of  findings  on  the  small 
scale  trials,  the  100-dry-ton-per-day  operation  for 
Denver  incorporates  a  paved  and  covered  23-acre 
composting  area,  translucent  solar  roof  panels  to 
enhance  drying,  a  fixed  aeration  system  and  provi- 
sions for  odor  scrubbing.  Combined  curing/com- 
posting in  the  windrow  method  was  found  to  fur- 
ther reduce  costs.  (Geiger-PTT) 
W86-04298 


PILOT  STUDIES  INDICATE  COMPOSTING 
CHOICES, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
J.  Donovan. 

Water  Engineering  and  Management,  Vol.  132, 
No.   13,  p  28-31,  December   1985.  2  fig,  2  tab. 

Descriptors:  'Composting,  'Mulching,  'Sludge 
disposal,  'Pilot  plants,  'Land  disposal,  Landfills, 
Mulches,  Wastewater  treatment,  Wastewater  facili- 
ties, Solid  waste  disposal,  Waste  disposal. 

Pilot  plant  studies  of  wastewater  sludge  compost- 
ing can  be  an  effective  method  of  tailoring  the 
Department  of  Agriculture  design  used  at  the 
Beltsville,  Maryland  location  to  the  requiremetns 
of  other  specific  locations.  A  properly  designed 
pilot  program  can  help  to  obtain  information  for 
process  design,  select  equipment,  refine  cost  esti- 


mates, produce  an  end  product  to  determine 
market  and  demand,  demonstrate  the  process  to 
plant  staff  and  local  officials,  and  perform  chemical 
and  bacteriological  analyses  on  the  product.  In 
1981,  the  Barnngton,  Rhode  Island  plant  under- 
took the  task  of  upgrading  its  composting  facility 
due  to  complaints  of  odor.  Two  devices  were 
tested,  a  shredder  and  an  agricultural  mixer,  to  mix 
the  sludge  with  wood  chips.  Since  the  sludge 
clogged  the  shredder,  its  use  was  discontinued,  and 
local  funding  was  sought  to  improve  the  compost- 
ing facility.  At  the  new  advanced  wastewater 
treatment  facility  in  Mansfield,  Massachusetts, 
pilot  composting  studies  were  conducted  to  find 
effective  ways  to  break  up  sludge  cake.  A  rotary- 
hopper  grinder  was  selected  which  broke  up  the 
cake  into  pieces  .5  to  1  inch  pieces.  The  Amherst, 
Massachusetts  facility  conducted  a  demand  study 
to  find  potential  users  of  its  sludge.  Following  the 
use  of  questionnaires  and  meetings,  the  facility 
found  that  demand  for  its  municipal  sludge  which 
was  classified  Type  I  was  twice  the  yearly  produc- 
tion. The  Haverhill  Massachusetts  facility  com- 
posted its  sludge  with  wood  chips.  Average  tem- 
peratures did  not  reach  the  55  degree  standards, 
but  pathogen  kill  was  reported  as  good.  (Geiger- 
PTT) 
W86-04299 


TRANSIENT  MOVEMENT  AND  TRANSFOR- 
MATION OF  CARBON  SPECIES  IN  SOIL 
DURING  WASTEWATER  APPLICATION, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

A.  N.  Angelakis,  and  D.  E.  Rolston. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  8,  p  1141-1148,  August  1985.  7  fig,  1  tab,  24 

ref. 

Descriptors:  'Wastewater  disposal,  'Land  dispos- 
al, 'Carbon,  'Soil,  'Solute  transport,  'Mathemati- 
cal models,  Kinetics,  Numerical  analysis,  Mathe- 
matical equations,  Mathematical  studies,  Carbon 
dioxide,  Organic  carbon,  Path  of  pollutants,  Fate 
of  pollutants. 

The  transport  of  three  C  species  (insoluble,  soluble, 
and  gaseous)  in  soil  were  mathematically  described 
as  functions  of  depth  and  time,  subject  to  intervals 
of  0<t<or  =  tl  and  tl<t<or  =  t(max),  where  tl 
refers  to  time  of  application  of  insoluble  and/or 
soluble  C.  Convective  and  convective-dispersive 
transport  for  the  first  and  second  C  species,  respec- 
tively, gas  diffusion  for  the  third  species,  and  first- 
order  kinetics  as  a  transformational  mechanism 
were  assumed.  Linear  adsorption  isotherms  for  the 
first  two  species  and  a  constant  gas  solubility  were 
also  assumed.  Combined  analytical  and  numerical 
solutions  of  three  coupled  partial  differential  equa- 
tions were  developed.  The  numerical  model  was 
used  to  study  the  microbial  mineralization  of  or- 
ganic C  transformed  under  a  biophasic  scheme  by 
applying  a  primary  wastewater  effluent  to  top-soil 
columns.  Distribution  of  insoluble  C  concentra- 
tions were  accurately  predicted,  particularly  at 
large  times.  On  the  other  hand,  soluble  C  profiles 
were  more  accurately  predicted  at  early  times  and 
shallow  depths  than  for  t<tl  and  large  depths. 
Fitted  gaseous  diffusion  coefficients  were  required 
to  describe  the  measured  C02  profiles  instead  of 
those  measured  in  the  top  of  the  soil  columns. 
Gaseous  C  profiles  were  accurately  predicted,  es- 
pecially at  early  times  and  shallow  depths.  (Au- 
thor's abstract) 
W86-04311 


INDUSTRIAL  WASTES  AND  PUBLIC 
HEALTH:  SOME  HISTORICAL  NOTES,  PART 
I,  1876-1932, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA. 

J.  A.  Tarr. 

American  Journal  of  Public  Health,  Vol.  75,  No.  9, 

p  1059-1067,  September  1985.  4  fig,  64  ref. 

Descriptors:  'Industrial  wastes,  'Policy  making. 
Water  pollution  control.  History,  Priorities,  Public 
policy. 

The  positions  of  public  health  professionals  on  the 
disposal  of  industrial  wastes  in  waterways  are  ex- 
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plored  for  the  period  from  1876  through  1932. 
Major  themes  discussed  include  the  rationale  for 
setting  priorities  about  human  and  industrial  pollu- 
tion; the  relationship  between  industrial  wastes  and 
water  supplies;  and  the  development  of  indicators 
for  the  presence  and  measurement  of  industrial 
wastes.  Industrial  wastes  were  accorded  a  relative- 
ly low  priority  by  the  public  health  community 
compared  to  human  wastes  because  of  the  poten- 
tial for  acute  health  effects  from  human  wastes 
compared  with  the  belief  that  industrial  wastes  had 
only  indirect  effects.  A  relatively  small  group  of 

Erofessionals  argued  for  attention  to  the  indirect 
ealth  effects  of  industrial  wastes  and  their  impacts 
on  the  total  stream  environment.  The  final  signifi- 
cant development  regarding  industrial  pollution 
and  public  health  was  the  formulation  by  Streeter 
and  Phelps  of  the  Public  Health  Service  of  a 
theory  of  stream  purification  with  a  set  of  general 
quantitative  indicators.  The  Streeter-Phelps  model 
enhanced  the  possibility  of  successful  control  by 
circumventing  the  problem  of  the  heterogeneous 
nature  of  organic  industrial  effluents.  (Rochester- 
PTT) 
W86-04327 


PERCENTILE    ESTIMATION    PROCEDURES 
FOR  WATER  QUALITY  MANAGEMENT, 

Water    Research    Centre,     Swindon    (England). 

Swindon  Engineering  Centre. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-04340 


OPTIMAL  DISCHARGE  PROFILES  FOR 
SUDDEN  CONTAMINANT  RELEASES  IN 
STEADY  UND70RM  OPEN-CHANNEL  FLOW, 

N.  C.  Daish. 

Journal  of  Fluid  Mechanics,  Vol.159,  p  303-321, 

October  1985.  7  fig,  12  ref. 

Descriptors:  'Discharge  profiles,  'Pollutant  re- 
leases, *Open-channel  flow,  'Variance  maximiza- 
tion, Topography,  Slopes,  E-folding. 

The  effect  of  varying  the  initial  concentration  dis- 
tribution is  investigated  for  sudden  contaminant 
release  in  a  uniform  straight  channel.  Taking  the 
optimal  choice  to  be  that  which  maximizes  the 
variance  of  the  contaminant  cloud  far  downstream, 
it  is  found  that,  unless  the  topography  is  very 
unusual,  the  largest  variance  can  be  generated  by 
splitting  the  contaminant  into  two  parts,  placing 
the  larger  part  at  the  bank  where  the  channel  bed 
slopes  most  greatly,  and  the  remainder  near  to 
where  the  channel  is  deepest.  This  procedure  sig- 
nificantly reduces  peak  concentrations  far  down- 
stream when  compared  with  making  the  entire 
release  at  any  single  point  across  the  flow.  Even  at 
distances  as  large  as  six  times  the  e-folding  distance 
for  cross-sectional  for  cross-sectional  mixing,  the 
splitting  of  the  discharge  is  shown  to  reduce  the 
peak  concentrations  by  a  third.  (Author's  Abstract) 
W86-04344 


HEALTH  RISK  COMPARISON  BETWEEN 
GROUNDWATER  TRANSPORT  MODELS  AND 
FIELD  DATA 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Research  and  Development. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04397 


METAL  MOVEMENT  IN  SLUDGE-TREATED 
SOLLS  AFTER  SLX  YEARS  OF  SLUDGE  ADDI- 
TION: 2.  NICKEL,  COBALT,  LRON,  MANGA- 
NESE, CHROMIUM,  AND  MERCURY, 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04408 


FATE  OF  DI-2-(ETHYLHEXYL)PHTHALATE 
IN  THREE  SLUDGE-AMENDED  NEW 
MEXICO  SOILS, 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04413 


RESIDUAL  CADMIUM  FORMS  IN  ACID-EX- 
TRACTED ANAEROBICALLY  DIGESTED 
SEWAGE  SLUDGE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04414 


PLANT  UPTAKE  OF  CADMIUM  FROM  ACID- 
EXTRACTED  ANAEROBICALLY  DIGESTED 
SEWAGE  SLUDGE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04415 


DISTRIBUTION  OF  PLUTONIUM  AND  AM- 
ERICIUM  BENEATH  A  33-YR-OLD  LIQUID 
WASTE  DISPOSAL  SITE, 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04416 


EFFECT  OF  NLTRIXOTRIACETIC  ACLD  ON 
THE  SOLUBILITLES  OF  METALS  LN  SOIL- 
SLUDGE  MIXTURES, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

K.  Garnett,  P.  W.  W.  Kirk,  J.  N.  Lester,  and  R. 

Perry. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

14,  No.  4,  p  549-553,  October-December  1985.  10 

fig,  2  tab,  26  ref. 

Descriptors:  *Chelating  agents,  *Metal  complexes, 
•Sludge  disposal,  'Nitnloacetic  acid,  Copper, 
Manganese,  Nickel,  Lead,  Zinc,  Hydrogen  ion 
concentration,  Solubility,  Soil. 

The  effect  of  nitrilotriacetic  acid  (NT A)  on  the 
solubilities  of  Cu,  Mn,  Ni,Pb,  and  Zn  in  soil/sludge 
mixtures  was  investigated  in  batch  equipments. 
Soil  samples  from  Wye  Coombe  series  (silt-loam, 
Rendolic  Eutrochrepts)  and  Essex  Windsor  series 
(clay-loam,  Haplaquepts)  were  each  mixed  with 
anaerobically  digested  sewage  sludge  and  teh  influ- 
ence of  extraction  time,  NTA  concentration,  and 
pH  on  the  solubility  of  NTA  and  metals  was 
assessed.  Removal  of  NTA  from  the  liquid  phase 
by  soil/sludge  colloids  became  constant  after  8  h 
and  was  attributed  to  adsorption.  The  concentra- 
tion of  soluble  Ni,  Pb,  and  Zn  increased  in  both 
soil/sludge  mixtures  with  increases  in  NTA  con- 
centration from  0  to  0.212  mmol/L.  Manganese 
was  the  least  affected  by  the  addition  of  NTA,  and 
pH  was  shown  to  be  the  overriding  influence  on  its 
solubility.  In  the  Essex  soil/sludge  mixture,  in- 
creasing the  NTA  concentration  from  0  to  0.005 
mmol/L  caused  a  sharp  decrease  in  Cu  solubility, 
with  higher  NTA  concentrations  having  no  further 
effect  on  soluble  Cu  levels.  Addition  of  NTA  did 
not  significantly  change  Cu  solubility  in  the  Wye 
soil/sludge  mixture.  These  results  provide  a  basis 
to  design  further  experiments  to  determine  if  in- 
creased heavy  metal  solubility  could  result  if 
sludge  containing  NTA  was  applied  to  agricultural 
land.  (Author's  abstract) 
W86-04420 


BIOLOGICAL  TREATMENT  OF  HAZARDOUS 
WASTE  LN  SEQUENCING  BATCH  REACTORS, 

CECOS  International,  Niagara  Falls,  NY. 

For  primary  bibliographic  entry   see  Field   5D. 

W86-04504 


TREATMENT      OF      OLL      IN      REFTNERY 

WASTEWATER  LN  SOUTH  EAST  ASIA, 

Burt  Consultants  Pty  Ltd.,  Singapore. 

For  primary  bibliographic   entry  see   Field   5D. 

W86-04512 


TWO  OPTIONS  FOR  TREATMENT  OF  ACIDIC 
ORGANIC  INDUSTRIAL  WASTES, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

For  primary  bibliographic  entry  see   Field   5D. 
W86-04561 


WATER  TREATMENT  BY  MEANS  OF  ACTI- 
VATED CARBON,  PREPARED  FROM  LOCAL- 
LY AVAILABLE  WASTE  MATERIALS  (Ml), 
Vrije  Univ.,  Brussels  (Belgium).  Dept.  of  Industrial 
Chemistry. 

For  primary  bibliographic   entry  see   Field   5D. 
W86-04565 


WASTE  MANAGEMENT  PLANNING, 

Durham  Univ.  (England).  Faculty  of  Law. 

For  primary  bibliographic   entry  see   Field   5G. 

W86-O4590 


TEMPERATURE  EFFECTS  ON  ONSITE 
WASTEWATER  TREATMENT  AND  DISPOSAL 
SYSTEM, 

Regina  Univ.  (Saskatchewan).  Faculty  of  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W86-04606 


USE  OF  IRON  RODS  TO  DETERMINE  THE 
DEPTH  OF  SEASONAL  WATER  TABLES  FOR 
ABSORPTION  FIELDS  LN  SEWAGE  DISPOS- 
AL SYSTEMS, 

South  Carolina  State  Dept.  of  Health  and  Environ- 
mental Control,  Charleston. 
F.  G.  Spinale,  and  W.  H.  McKee,  Jr. 
Journal  of  Environmental  Health  JEVHAH,  Vol. 
48,  No.  1,  p  26-27,  July/ August  1985.  1  fig,  1  tab,  2 
ref. 

Descriptors:  'Measuring  instruments,  'Water 
level,  'Waste  disposal,  Piezometers,  Septic  tanks, 
Seasonal  variation,  Wastewater  disposal,  Water 
table,  Monitoring. 

Comparisons  of  rust  formation  on  iron  rods  with 
results  obtained  by  using  conventional  piezometers 
indicate  that  iron  rods  will  accurately  measure  the 
average  depth  to  seasonal  water  tables  for  evalua- 
tion of  sites  for  septic  tank  absorption  fields.  The 
use  of  iron  rods  was  found  to  be  less  expensive  in 
terms  of  material  and  manpower  and  is  recom- 
mended as  a  supplement  to  the  use  of  conventional 
piezometers  for  determining  seasonal  water  table 
measurement  on  imperfectly  drained  soils.  (Au- 
thor's abstract) 
W86-04608 


DEVELOPMENTS  LN  SLUDGE  DEWATERING. 

For  primary  bibliographic   entry  see   Field   5D. 
W86-04612 


USING  ORGANIC  WASTES  IN  TENNESSEE, 

Tennessee  Univ.,  Knoxville.  Inst,  of  Agriculture. 
J.  D.  Wolt. 

BioCycle  BCYCDK,  Vol.  27,  No.  3,  p  24-25, 
March  1986. 

Descriptors:  'Manure,  'Animal  wastes,  'Sludge 
disposal,  'Waste  disposal,  'Farm  wastes,  Organic 
wastes,  Land  disposal,  Fertilizers,  Nitrogen, 
Wastewater  disposal,  Industrial  wastes,  Municipal 
wastes,  Fertilization,  Feedlot  wastes. 

The  University  of  Tennessee  Agricultural  Experi- 
ment Station  in  Knoxville  is  conducting  studies  to 
investigate  the  effects  of  applying  manure  and  in- 
dustrial and  municipal  sludge  on  forage  crops.  At 
the  Dairy  Experiment  Station  in  Lewisburg,  liquid 
dairy  manure  was  either  injected  or  broadcast  in 
fall  and  spring  and  was  compared  to  conventional 
inorganic  nitrogen  fertilization  on  pastures  planted 
with  corn.  Results  showed  that  neither  time  nor 
method  of  application  influenced  crop  yield  or 
nutrient  content  to  a  significant  degree  where 
manure  was  applied  to  a  site  which  had  continu- 
ously received  broadcast  application  of  dairy 
manure  for  several  years.  At  the  Ames  Plantation 
at  Grand  Junction,  liquid  swine  waste  was  injected 
into  Loring  silt  loam  at  a  rate  of  1  dry  ton/acre 
from  September  to  May.  Corn  silage  yields  varied 
with  the  month  of  application  in  all  three  years. 
Spring  applications  consistently  produced  yields 
comparable  to  those  resulting  from  conventional 
nitrogen  fertilization.  Dewatered  industrial  sludge 
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from  E.  I.  DuPont  was  applied  to  bermuda  grass 
grown  on  Sutler  sandy  loam  and  on  wheat  and  rye 
grown  on  Sequatchie  silt  loam.  A  variety  of  trace 
elements  were  found  that  could  pose  an  environ- 
mental hazard  if  improperly  managed  on  cropland. 
Municipal  sludge  from  the  Maryville  Regional 
Wastewater  Treatment  Plant  was  applied  to  limed 
and  unlimed  plots.  Although  nitrogen  yields  were 
comparable  to  conventional  nitrogen  fertilization, 
Zn  levels  were  a  limiting  factors.  (Geiger-PTT) 
W86-04613 

STRAW-BASED  TECHNIQUES  FOR  COM- 
POSTING, 

Birmingham  Univ.  (England).  Wolfson  Compost 
Studies  Group. 

A.  J.  Biddlestone,  K.  R.  Gray,  and  D.  J.  Cooper. 
BioCycle   BCYCDK,   Vol.   27,   No.   3,   p  40-44, 
March  1986.  2  tab,  4  ref. 

Descriptors:  'Composting,  'Farm  wastes,  *Animal 
wastes,  'Straw,  'Feedlot  wastes,  Waste  disposal, 
Manure,  Sludge  disposal,  Slurries. 

This  paper  describes  the  joint  work  done  by  the 
University  of  Birmingham  in  England  and  industry 
to  mitigate  the  problems  arising  from  farm  effluent 
disposal.  A  reliable  method  for  blending  slurries 
and  straw  on  a  large  scale  is  available  using  the 
Armix  Processor.  The  processor  uses  straw  which 
itself  presents  a  disposal  problem  in  the  United 
Kingdom,  and  blends  it  with  organic  animal  waste 
slurries  or  vegetable  wastes  of  high  moisture  con- 
tent for  composting  in  Arcub  cubicles.  The  straw- 
slurry  mixture  can  be  composted  with  reasonably 
low  air  pressure  drops  and  this  method  shows 
much  potential  in  the  future  treatment  of  sewage 
sludges.  Since  the  straw  can  absorb  considerable 
quantities  of  liquor,  the  technique  can  overcome 
silage  liquor  problems  and  may  be  applied  to  the 
recycling  of  certain  food  industry  wastes  for 
animal  feedstuff's.  It  also  has  potential  for  the  deep 
filtration  of  organic  slurries,  through  which  is  re- 
moved a  much  higher  proportion  of  the  suspended 
solids  than  can  be  achieved  with  mechanical, 
screen-type  slurry  separators.  The  active  compost 
heaps  are  useful  in  removing  many  offensive  odors. 
(Geiger-PTT) 
W86-04614 


AUTO-OXIDATION   EFFECT  ON  FLUE  GAS 
SLUDGE  SYSTEMS, 

For  primary  bibliographic  entry  see  Field   5D. 
W86-04634 


SOLID  WASTE  MANAGEMENT  FOR  UTILITY 
RECONVERSIONS, 

Stone  and  Webster  Management  Consultants,  Inc., 

New  York. 

For   primary  bibliographic  entry   see   Field   5G. 

W86-04635 


FIELD  AGING  OF  FLXED  SULFUR  DIOXIDE 
SCRUBBER  WASTE, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

M.  S.  Aggour,  W.  D.  Stanbro,  and  J.  J.  Lentz. 
Journal  of  Energy  Engineering  (ASCE)  JLEED9, 
Vol.  Ill,  No.  1,  p  62-73,  September  1985.  13  fig,  4 
tab,  7  ref. 

Descriptors:  'Landfills,  'Fly  ash,  'Waste  disposal, 
•Sludge  disposal,  'Design  criteria,  Pilot  plants, 
Land  disposal,  Weathering,  Degradation,  Linings, 
Waste  dumps.  Sulfur  compounds.  Aging. 

A  fixed-material  test  pad  was  constructed  to  evalu- 
ate the  long-term  effects  of  the  fixation  with  lime 
of  blended  fly  ash  and  scrubber  sludge.  The  test 
pad  was  used  as  a  scale  model  disposal  site  and  the 
fixed  material  was  tested  at  the  time  of  pad  con- 
struction in  1979  and  again  in  1983.  The  study 
included  field  and  laboratory  evaluation  of  the 
physical  and  chemical  properties  of  the  four-year- 
old  fixed  scrubber  sludge.  Results  indicated  that 
the  undeteriorated  fixed  fly  ash-scrubber  mixture  is 
a  very  acceptable  material  for  disposal  by  landfill- 
ing  or  storage  in  piles  where  foundation  conditions 
are  unlikely  to  produce  fracturing  of  the  material. 


Since  the  material  undergoes  considerable  weath- 
ering, for  deposition  of  the  material  in  a  pile,  the 
manner  of  placement  is  of  utmost  importance.  The 
influx  of  oxygen-rich-rainwater  induces  oxidation 
to  a  more  soluble  material.  An  overdrain  system  is 
desirable  to  prevent  infiltration  of  water  into  the 
material,  and  a  nonfrost-susceptible  soil  cover  can 
help  reduce  the  chemical  transformations  as  well 
as  the  mechanical  weathering.  When  an  embank- 
ment is  constructed  in  stages  with  long  periods  of 
time  intervening  between  the  successive  stages, 
weathering  and  chemical  changes  could  cause  sub- 
stantially degraded  structural  properties.  (Geiger- 
PTT) 
W86-04636 


CLAY  LINER  CONSTRUCTION  AND  QUAL- 
ITY CONTROL, 

Duke  Univ.,   Durham,   NC.   Dept.   of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic   entry   see   Field   5G. 

W86-04638 

PRACTICAL  APPLICATION  OF  THEORETI- 
CAL MODELS  TO  MAGNETOMETER  SUR- 
VEYS ON  HAZARDOUS  WASTE  DISPOSAL 
SITES  -  A  CASE  HISTORY, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
R.  H.  Gilkeson,  P.  C.  Heigold,  and  D.  E.  Layman. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  6,  No.  1,  p  54-61,  Winter  1986.  12  fig,  12  ref. 
EPA  Cooperative  Agreement  No.  R8 10442-0 1-7. 

Descriptors:  'Magnetic  studies,  'Hazardous  mate- 
rials, 'Land  disposal,  'Theoretical  analysis,  Model 
studies,  Case  studies,  Trenches,  Field  tests,  Mathe- 
matical models,  Wilsonville,  Illinois. 

Wastes  were  to  be  exhumed  and  removed  from  a 
hazardous  and  chemical  waste  disposal  site  that 
was  situated  near  the  town  of  Wilsonville,  Illinois. 
This  landfill  operation  was  a  trench  and  fill  proce- 
dure that  relied  on  natural  attenuation  of  contami- 
nants by  the  native  geological  materials.  The  site 
was  130  acres,  with  individual  trenches  10-20  feet 
deep,  150-300  feet  long  and  50-100  feet  wide.  The- 
oretical two-dimensional  models  were  used  to 
evaluate  the  application  of  magnetic  methods  to 
define  trench  boundaries  on  the  disposal  site.  The 
models  predicted  that  both  the  total  field  and  the 
vertical  component  anomalies  were  diagnostic; 
however,  the  vertical  component  anomaly  was 
more  focused  on  the  trench  boundaries.  A  survey 
with  a  vertical  component  fluxgate  magnetometer 
was  successful  in  defining  trench  boundaries.  Ob- 
servations made  along  traverses  that  trended  per- 
pendicular to  the  long  axis  of  the  parallel  trenches 
indicated  vertical  magnetic  intensity  values  with  a 
cyclical  pattern  of  large  positive  values  over 
trenches  and  large  negative  values  over  intertrench 
corridors.  Vertical  magnetic  intensity  values  deter- 
mined with  theoretical  two-dimensional  models 
compared  favorably  to  the  observed  vertical  mag- 
netic values.  The  models  were  used  to  constrain 
the  interpretation  of  the  field  observations  to 
define  trench  boundaries;  the  magnetic  survey  de- 
fined trench  boundaries  with  an  accuracy  within 
+  2  feet.  (Lantz-PTT) 
W86-04654 


5F.  Water  Treatment  and 
Quality  Alteration 

PREDICTING  THE  REMOVAL  OF  SOLUBLE 
ORGANIC  CONTAMINANTS  BY  LIME  SOFT- 
ENING, 

National  Chunghsing  Univ.,  Taichung  (Taiwan). 

Dept.  of  Environmental  Engineering. 

M.  Y.  Liao,  and  S.  J.  Randtke. 

Water  Research  WATRAG,  Vol.  20,  No.  1,  p  27- 

35,  January  1986.  1  fig,  5  tab,  43  ref. 

Descriptors:  'Water  treatment,  'Organic  com- 
pounds, 'Lime  softening,  Adsorption,  Polymers, 
Phenols,  Industrial  wastes,  Organophosphorus 
compounds. 

The  removal  of  organic  contaminants  by  lime  soft- 
ening and  molecular  characteristics  influencing  re- 


moval were  experimentally  and  theoretically  ex- 
amined. Coprecipitation  appeared  to  be  the  major 
removal  mechanism  for  organic  substances  in  low 
concentrations,  and  only  those  substances  able  to 
adsorb  onto  CaC03  were  able  to  be  removed  by 
lime  softening.  All  of  the  removable  anionic  com- 
pounds were  able  to  coordinate  with  Ca(2  +  )  to 
form  relatively  insoluble  complexes.  Fatty  acids, 
which  form  relatively  soluble  complexes  with 
Ca(2  +  )  and  hydrophobic  chemicals  unable  to  co- 
ordinate with  Ca(2  +  )  were  not  removed.  Molecu- 
lar characteristics  influencing  removal  included 
molecular  charge,  functionality,  degree  of  polym- 
erization, molecular  geometry  and  affinity  for 
water.  In  general,  softening  is  effective  in  remov- 
ing polymeric  electrolytes  possessing  acidic 
oxygen-containing  residues,  such  as  carboxyl, 
phenol,  enol,  phosphoryl,  phosphonyl.sulfuryl  and 
sulfonyl  groups.  Simple  monomelic  molecules  are 
not  expected  to  be  effectively  removed  unless  they 
polymerized  or  possess  phosphorus-containing 
functional  groups  such  as  phosphoryl  and  phos- 
phonyl.  (Author's  abstract) 
W86-O4105 


LOW  TECHNOLOGY  WATER  PURIFICATION 
BY  BENTONITE  CLAY  FLOCCULATION  AS 
PERFORMED  IN  SUDANESE  VILLAGES:  VI- 
ROLOGICAL  EXAMINATIONS, 

Kongelige  Veterinaer-  og  Landbohoejskole,  Co- 
penhagen (Denmark).  Dept.  of  Veterinary  Virolo- 
gy and  Immunology. 
E.  Lund,  and  B.  Nissen. 

Water  Research  WATRAG,  20,  No.  1,  p  37-43, 
January  1986.  9  tab,  23  ref. 

Descriptors:  'Water  treatment,  'Flocculation, 
•Bentonite,  'Sudan,  Nile  River,  Drinking  water, 
Viruses,  Suspended  solids,  Water  renovation, 
Water  reuse. 

During  the  flood  season  (June-September),  the 
Nile  River  in  Sudan,  is  highly  turbid.  Suspended 
solids  may  be  as  high  as  8000  mg/1.  In  the  villages, 
water  purification  by  flocculation  has  been  em- 
ployed for  over  100  years,  using  'rauwaq'  clarifier 
(a  local  clay)  and  bentonite.  A  suspension  of 
rauwaq  is  prepared  and  added  to  turbid  water.  If 
the  proper  rauwaq  concentration  is  used,  floes  will 
form  and  settle,  after  at  least  1  hr  of  purification. 
Noting  that  villages  employing  this  method  of 
water  purification  suffer  from  fewer  gastrointesti- 
nal disturbances,  the  authors  report  here  on  a  study 
to  determine  the  effectiveness  of  the  technique  for 
virus  removal.  Results  indicate  that  with  proper 
flocculation,  3  to  4  log  units  of  virus  could  be 
removed.  Conditions  for  floe  formation  are  dis- 
cussed. (Lantz-PTT) 
W86-04106 


EFFECT  OF  OPERATION  CONDITIONS  ON 
BIOLOGICAL  FE(2  +  )  OXIDATION  WITH  RO- 
TATING BIOLOGICAL  CONTACTORS, 

Tohoku  Univ.,  Sendai  (Japan).  Dept.  of  Civil  En- 
gineering. 

K.  Nakamura,  T.  Noike,  and  J.  Matsumoto. 
Water  Research  WATRAG,  Vol.  20,  No.  1,  p  73- 
77,  January  1986.  7  fig,  1  tab,  7  ref. 

Descriptors:  'Rotating  biological  contactors,  'Iron 
oxides,  'Acid  mine  drainage,  'Biological  oxida- 
tion, Hydrogen  ion  concentration,  Oxidation  rate, 
Iron,  Oxidation,  FerTobacillus,  Japan,  Mine  drain- 
age. 

Oxidation  of  ferrous  iron  (Fe(2  +  ))  by  acidophilic 
iron-oxidizing  bacteria  was  conducted  with  a  labo- 
ratory-scale rotating  biological  contactor  (RBC)  it 
order  to  investigate  the  effects  of  Fe(2  +  )  concen 
tration,  pH,  temperature  and  rotation  rate.  Fe(2  +  . 
oxidation  rate  on  RBC  was  expressed  as  a  first 
order  reaction  with  respect  to  Fe(2-(-)  concentra 
tion  when  it  was  below  150  mg/1.  Fe(2-t-)  oxida 
tion  rate  was  not  affected  by  pH  from  1.0  to  2.( 
nor  by  temperatures  from  10  to  40  C,  but  wai 
accelerated  by  increasing  peripheral  disk  velocity 
from  4.7  to  28.2  m/min.  (Author's  abstract) 
W86-04111 
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VOLATILE  OZONIZATION  PRODUCTS  OF 
AQUEOUS  HUMIC  MATERIAL, 

Bristol  Univ.   (England).   Organic  Geochemistry 

Unit. 

S.  D.  Killops. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  153- 

165,  February  1986.  6  fig,  4  tab,  45  ref. 

Descriptors:  *Humic  acids,  *Fulvic  acids,  ♦Ozona- 
tion, *Water  treatment,  'Volatile  solids,  Natural 
waters,  XAD-2  resin,  Carbonyl  group  formation, 
Gas  liquid  chromatography,  Nuclear  magnetic  res- 


Humic  and  fulvic  acid  samples,  extracted  from 
river  water,  and  two  upland  waters  with  high 
humic  content  were  studied.  Aqueous  solutions 
were  effectively  decolorized  by  ozonation  (<  or 
=  to  3  mg  ozone/mg  humic  substance),  although 
significant  alteration  of  the  bulk  humic  material 
was  not  detected.  The  greater  proportion  of  the 
material  remained  as  polymeric  structures,  and 
typically  <10%  comprised  relatively  volatile  ma- 
terial, which  was  isolated  by  XAD-2  resin  and 
subjected  to  GC-MS  analysis.  GC-MS  analysis. 
GC-MS  analysis  provided  some  evidence  for  the 
formatioon  of  carbonyl  groups  (chiefly  COOH) 
among  the  volatiles  from  the  humic  and  fulvic 
acids.  Apart  from  the  fulvic  acid,  ozonation  failed 
to  increase  the  amount  of  volatile  components 
extracted  by  XAD-2  resin.  The  volatiles  chiefly 
appeared  to  be  species  trapped  in  the  macromole- 
cular  structure  of  the  humic  material.  Some 
changes  were  noted  among  the  volatiles  of  fulvic 
and  humic  acids  following  ozonation  (e.g.,  increase 
in  n-alkanes  and  disappearance  of  alkylnaphtha- 
lenes),  but  volatiles  from  the  upland  waters  ap- 
peared more  resistant  towards  oxidation.  (Author's 
abstract) 
W86-04122 


ACTION  OF  OZONE  ON  METHYL  OCTADEC- 
9-ENOATE  IN  POLAR  SOLVENTS:  A  MODEL 
FOR  AQUEOUS  OZONIZATION  OF  ORGANIC 
COMPOUNDS, 

Bristol   Univ.   (England).   Organic   Geochemistry 

Unit. 

S.  D.  Killops. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  167- 

171,  February  1986.  4  fig,  2  tab,  7  ref. 

Descriptors:  'Methyl  octadec-9-enoate,  'Polar  sol- 
vents, 'Water  treatment,  Aldehydes,  Carboxylic 
acids,  Acetals,  Hydroxyl  radicals,  Methoxy  radi- 
cals, Gas  liquid  chromatography,  Organic  com- 
pounds. 

Aqueous  ozonization  of  methyl  octadec-9-enoate 
resulted  in  aldehyde  and  carboxylic  acid  group 
formation  at  the  fragmented  C=C  bond.  High 
ozone  doses  lead  to  increased  oxidation  of  alde- 
hyde to  carboxylic  acid  groups.  Methanolic  ozon- 
ization produced  dimethyl  acetal  groups  in  prefer- 
ence to  aldehyde  groups,  and  methylation  of  car- 
boxylic acid  groups  was  noted.  Analysis  of  reac- 
tion products  was  performed  by  capillary  GLC 
and  GC-MS.  Results  were  consistent  with  radical 
attack  ('OH  or  *OMe)  for  ozonization  in  polar 
solvents.  (Author's  abstract) 
W86-04123 


REMOVAL  OF  NITRATE  IN  DRINKING 
WATER  BY  ION  EXCHANGE  -  IMPACT  ON 
THE  CHEMICAL  QUALITY  OF  TREATED 
WATER, 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 
des  Nuisances. 

M.  Dore,  Ph.  Simon,  A.  Deguin,  and  J.  Victot. 
Water  Research  WATRAG,  Vol.  20,  No.  2,  p  221- 
232,  February  1986.  14  fig,  7  tab,  22  ref. 

Descriptors:  'Drinking  water,  'Denitrification, 
•Ion  exchanged,  'Water  quality,  'Adsorption,  Sty- 
rene,  Divinylbenzene,  Trimethylamine,  Nitrates, 
Aromatic  compounds,  Chlorinated  hydrocarbons, 
Herbicides,  Nitrosamines. 

The  increase  in  nitrate  concentration  in  public 
water  supplies  is  becoming  an  important  problem 
in  certain  countries.  Among  the  treatment  process- 
es available,  the  removal  of  nitrates  by  ion  ex- 


change has  been  thoroughly  studied  in  recent  years 
with  regard  to  problems  of  capacity  and  selectivi- 
ty. The  use  of  anionic  resins  in  drinking  water 
treatment  imply  that  these  compounds  do  not 
induce  secondary  degradation  in  the  quality  of  the 
treated  water.  The  purpose  of  this  paper  is  to 
examine  the  chemical  quality  of  water  treated  by  a 
strong  base  ion  exchange  resin  (IRA  400)  regener- 
ated by  sodium  chloride.  Two  sources  of  organic 
compounds  can  be  found  in  water  treated  with  a 
filter  of  ion  exchange  resin:  The  constitution  mon- 
omers leached  from  IRA  400  (styrene,  divinylben- 
zene, trimethylamine  and  their  derivatives).  The 
micropollutants  are  liable  to  be  absorbed,  desorbed 
or  produced  during  the  exhaustion  cycles  of  deni- 
tratation.  The  evolution  of  the  concentration  syn- 
thesis monomers  in  treated  water  was  studied 
during  the  conditioning  and  the  exhaustion  cycles 
of  the  resin.  Moreover  the  adsorption  isotherms  of 
the  IRA400  for  different  kinds  of  micropollutants 
(aromatic  compounds,  chlorinated  solvents,  herbi- 
cides, nitrosamines)  were  determined  and  the  con- 
centration of  an  added  micropollutant  (phenol) 
was  measured  during  an  exhaustion  cycle.  As  for 
the  formation  of  organic  compounds  during  the 
treatment,  we  have  limited  our  study  to  the  analy- 
sis of  N-dimeth y lni t rosamine  during  the  exhaustion 
cycle,  since  this  compound  has  been  detected  in 
water  demineralized  by  an  ion  exchange  resin. 
(Lantz-PTT) 
W86-04128 


DEVELOPMENTS  OF  TOTAL  KD2LDAHL  NI- 
TROGEN AND  BACTERIAL  BIOMERS 
ALONG  A  POTABrnZATION  LINE. 

Montpellier-2  Univ.  (France). 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  237- 

245,  February  1986.  4  fig,  4  tab,  17  ref. 

Descriptors:  'Potable  water,  'Kjeldahl  nitrogen, 
'Biomass,  'Bacteria,  Drinking  water,  Nitrogen 
compounds,  Ammonia,  Oise  River,  France,  Chlor- 
ination,  Ozonation,  Disinfection,  Escherichia  coli, 
Epifluorescence. 

Quality  standards  relative  to  water  distributed  for 
human  consumption  are  increasingly  stringent;  the 
authorized  rate  of  total  Kjedahl  nitrogen  (TKN)  in 
particular  has  been  fixed  at  1  mg  N/1  by  EEC 
standards  (Guideline  of  15  July  1980).  The  behav- 
ior of  this  parameter  has  been  monitored  through- 
out the  treatment  line  at  the  Mery-sur-Oise  potable 
waterworks  of  the  Suburban  Paris  Water  Author- 
ity (Val  d'Oise,  France),  this  also  includes  the 
physiochemical  and  biological  stages.  Total  Kjel- 
dahl nitrogen  which  corresponds  to  organic  Nitro- 
gen (N  sub  org.)  and  ammonia  nitrogen  (N- 
NH4(+))  is  measured  by  Kjeldahl  method.  Am- 
monia nitrogen  is  measured  by  the  indophenol 
modified  blue  method  as  described  in  AFNOR.  In 
order  to  study  the  possible  influence  of  total  bacte- 
ria on  the  evolution  of  TKN,  a  bacteria  count  is 
conducted  by  epifluorescent  microscopy  and  by 
spreading  on  solid  culture  media.  The  first  of  these 
techniques  makes  it  possible  to  count  separately 
the  'active'  bacteria  (red  fluorescence)  and  the 
'inactive'  bacteria  (green  fluorescence).  The 
second  detects  only  the  bacteria  capable  of  form- 
ing colonies  on  non-selective  media  (Agar  nutri- 
ent). Water  sampled  from  the  river  Oise  upstream 
from  the  waterworks  shows  a  remarkably  constant 
low  TKN  content  whatever  the  season.  Following 
clarification  and  filtration,  this  water  is  disinfected 
by  ozonation  and  chlorination.  The  effect  of  these 
two  oxidizing  agents  on  organic  nitrogen  com- 
pounds seems  complex  since  two  opposite  trends 
can  occur,  i.e.,  the  nitrogenous  concentration  can 
either  increase  or  decrease  compared  with  the 
previous  stage  of  treatment.  Since  we  know  that 
the  Kjeldahl  method  does  not  enable  all  the  organ- 
ic nitrogen  compounds  to  be  measured  it  is  logical 
to  suppose  that  these  trends  are  only  an  appearance 
due  to  the  transformation  of  the  chemical  struc- 
ture, can  become  measurable  by  the  Kjeldahl 
method  while  others  become  refractory.  Several 
mechanisms  have  been  suggested  in  connection 
with  the  action  of  ozone,  e.g.,  lysis  of  the  bacteria, 
effect  on  the  enzymatic  system  and  effect  on  nucle- 
ar structure.  In  the  latter  case,  it  is  possible  that 
ozone  denatures  the  DNA  so  that  it  loses  its 
double-strand  structure,  each  single  strand  reacting 
towards  the  fluorochrome  like  an  RNA.  The  bac- 


teria would  then  appear  to  be  active.  Ozone  might 
also  affect  the  RNA  in  such  a  way  that  it  stops 
reacting  with  the  fluorochrome  and  then  only  the 
green  color  produced  by  the  acridine  orange  DNA 
compound  is  perceptible.  The  hypothesis  accord- 
ing to  which  there  is  only  a  temporary  loss  of  the 
ability  to  form  colonies,  hence  to  reproduce,  imme- 
diately after  ozonation  remains  to  be  proved. 
(Lantz-PTT) 
W86-04130 


PREDICTION  OF  MULTICOMPONENT  AD- 
SORPTION EQUILIBRIA  USING  IDEAL  AD- 
SORBED SOLUTION  THEORY, 

For  primary  bibliographic  entry  see  Field  5D. 
W86-04136 


SUCCESSFUL  ABATEMENT  OF  LEAD  EXPO- 
SURE FROM  WATER  SUPPLIES  IN  THE 
WEST  OF  SCOTLAND, 

Glasgow  Univ.  (Scotland).  Dept.  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04146 


PREFORMED  MONOCHLORAMINE  USED 
AS  A  POST-DISINFECTANT  IN  DRINKING 
WATER  TREATMENT  AT  SJAELSO  WATER 
WORKS, 

Gentofte  Municipal  Water  Supply  (Denmark). 
J.  Beck,  J.  B.  Dyhm,  and  P.  K.  Jensen. 
Aqua  AQUAAA,  No.  1,  p  25-33,  1986.  17  fig,  4 
tab,  15  ref. 

Descriptors:  'Monochloramine,  'Water  treatment, 
•Chlorination,  'Disinfection,  'Drinking  water, 
'Sjaelso  Water  Works,  Denmark,  Groundwater, 
Surface  water,  Chemical  treatment,  Bacterial  anal- 
ysis, Escherichia  coli,  Pseudomonas,  Preformed 
monochloramine. 

A  new  advanced  technological  method  for  post- 
disinfection  has  been  developed  at  Sjaelso  Water 
Works,  Denmark,  using  a  concentrate  of  well- 
defined  and  stable  monochloramine.  The  method  is 
in  practical  use  for  the  post-disinfection  of  water 
from  three  plants,  treating  two  types  of  ground 
water  and  a  surface  water  where  ozone  is  used  as 
the  main  disinfectant,  the  conditions  for  the  pro- 
duction of  the  preformed  monochloramine  concen- 
trate were  established  by  pilot  scale  experiments. 
The  practical  details  and  design  features  for  the 
full-scale  operation  together  with  the  safety  and 
control  measures  to  be  incorporated  into  the 
design  of  the  monochloramine  production  and 
dosage  unit  are  presented  in  detail.  The  efficiency 
of  preformed  monochloramine  as  a  disinfectant 
was  examined  by  laboratory  experiments  with  E. 
coli  and  Ps.  fluorescens  as  tests  organisms.  Routine 
bacteriological  examinations  at  sampling  points 
throughout  the  distribution  system  have  further- 
more shown  that  a  satisfactory  post-disinfection 
was  achieved.  The  chemical  stability  of  monoch- 
loramine was  investigated  by  sampling  and  in  situ 
analysis  for  chloramines  of  a  water  plug  passing 
through  the  mains  under  conditions  of  constant 
flow.  Preformed  monochloramine  proved  to  be  a 
relatively  stable  disinfectant  compared  with  the 
less  well-defined  combined  chlorine/chloramina- 
tion.  The  use  of  preformed  monochloramine  has 
the  advantage  that  the  presence  of  dichloramine 
and  trichloramine,  which  are  responsible  for  taste 
and  odor  problems,  is  avoided,  and  there  is  no 
formation  of  trihalomethanes.  (Author's  abstract) 
W86-04152 


WATER  SUPPLY  BY  OPTIMAL  MIXING  OF 
WATERS  OF  VARIABLE  QUANTITY  AND 
QUALITY, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia). 

A.  B.  Shahalam,  A.  H.  Al-Ahamed,  and  A.  R. 

Mansour. 

Aqua  AQUAAA,  No.  1,  p  45-49,  1986.  3  fig,  5  tab, 

3  ref. 

Descriptors:  'Water  supply  development,  'Mixing, 
•Water  quality  management,  Impaired  water  use, 
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Drinking  water,  Optimization  models.  Water 
demand,  Jordan. 

Presented  is  a  methodology  for  optimal  mixing  of 
waters  from  multiple  sources.  The  mixing  is  per- 
formed in  such  a  way  so  that  the  quality  of  after- 
mix  water  satisfies  the  prescribed  standards  of 
drinking  water  while  the  amount  of  total  supply  is 
maximized.  In  the  process,  the  cost  of  water  treat- 
ment and  transportation  is  minimized.  The  problem 
has  been  formulated  as  a  linear  optimization  model. 
The  output  of  the  model  includes  optimal  water 
procurement  cost  and  optimal  amounts  of  water 
desired  to  be  extracted  from  various  sources.  The 
model  can  be  used  to  determine  the  minimal  treat- 
ment required  in  order  to  satisfy  the  area  demand 
provided  the  combined  safe  yield  of  all  sources 
remains  equal  or  more  than  the  demand.  In  case  of 
demand  exceeding  the  combined  safe  yield  of  all 
available  sources,  the  model  can  be  used  to  deter- 
mine the  minimal  volume  and  quality  of  shortage. 
Such  informations  can  be  subsequently  utilized  for 
exploration  of  new  sources.  The  use  of  the  model 
has  been  demonstrated  in  a  special  case  of  water 
supply  in  a  northern  district  of  Jordan.  (Lantz- 

PTT) 

W86-04154 


EFFECTS  OF  EXPOSURE  TO  SALTY  DRINK- 
ING WATER  IN  AN  ARIZONA  COMMUNITY: 
CARDIOVASCULAR  MORTALITY,  HYPER- 
TENSION PREVALENCE,  AND  RELATION- 
SHIPS BETWEEN  BLOOD  PRESSURE  AND 
SODIUM  INTAKE, 

Centers  for  Disease  Control,  Atlanta,  GA.  Div.  of 
Chronic  Disease  Control. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04223 


HOLDING  EFFECTS  ON  COLIFORM  ENU- 
MERATION IN  DRINKING  WATER  SAM- 
PLES, 

Environmental  Monitoring  and  Support  Lab.-Cin- 

cinnati,  OH.  Biological  Methods  Branch. 

A.  E.  McDaniels,  R.  H.  Bordner,  P.  S.  Gartside,  J. 

R.  Haines,  and  K.  P.  Brenner. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.   50,  No.  4,  p  755-762,  October 

1985.  7  fig,  2  tab,  13  ref. 

Descriptors:  'Coliforms,  "Drinking  Water,  •Bacte- 
rial Analysis,  Water  Analysis,  Microbiological 
Studies,  Heterotrophic  Bacteria. 

Standard  procedures  for  analyzing  drinking  water 
stress  the  need  to  adhere  to  the  time  and  tempera- 
ture conditions  recommended  for  holding  samples 
collected  for  microbiological  testing.  Research  was 
conducted  by  standard  analytical  methods  to  deter- 
mine if  changes  occurred  when  samples  were  held 
at  5  and  22  C  and  analyzed  at  0,  24,  30,  and  48  hr. 
Samples  were  analyzed  for  coliforms  by  the  mem- 
brane filter  and  fermentation-tube  procedures  and 
for  heterotrophs  by  the  pour  plate  method.  A  total 
of  17  treated  water  samples  were  collected  from  a 
large  municipal  distribution  system  from  August  to 
December   1981,  and   12  samples  were  collected 
from  January  to  May   1983.  The  samples  were 
dosed  with  coliforms  previously  isolated  from  the 
water  system,  Enterobacter  cloacae  in  1981  and 
Citrobacter  freudii  in  1983.  The  coliform  counts 
declined  linearly  over  time,  and  the  rates  of  decline 
were  significant  at  both  5  and  22  C.  Within  24  hr  at 
22  C,  levels  of  E.  cloacae  and  C.   freundii  de- 
creased by  47  and  26%,  respectively,  and  at  5  C, 
E.  cloacae  numbers  declined  by  23%.  Some  sam- 
ples with  initially  unacceptable  counts  (>4/100 
ml)  met  the  safe  drinking  water  limits  after  storage 
for  24  hr  at  5  and  22  C  and  would  have  been 
classified  as  satisfactory.  In  contrast  to  the  coli- 
form losses,  heterotrophic  plate  counts  of  samples 
held  at  22  C  for  30  and  48  hr  increased  by  0.5  to 
2.5  orders  of  magnitude  and  often  interfered  with 
coliform  counts  on  the  membrane  filter.  Heterotro- 
phic counts  of  the  same  samples  held  at  5  C  for  30 
and  48  hr  declined  slightly.  It  is  recommended  that 
drinking  water  samples  be  iced  and  that  they  be 
analyzed  as  soon  as  possible  on  the  day  of  collec- 
tion to  minimize  changes  in  bacterial  densities. 
(Author's  abstract) 
W86-04233 


SELECTIVE  MEDIUM  FOR  THE  ISOLATION 
OF  OPPORTUNISTIC  FLAVOBACTERIA 
FROM  POTABLE  WATER, 

National  Hansen's  Disease  Center,  Carville,  LA. 

S.  G.  Franzblau,  D.  R.  Jimenez,  and  N.  A. 

Sinclair. 

Journal    of   Environmental    Science   and    Health 

JESEDU,  Vol.  A20,  No.  5,  p  583-591,  July  1985.  4 

tab,  1 1  ref. 

Descriptors:  'Flavobacterium,  'Culture  Media, 
•Potable  Water,  Drinking  Water,  Well  Water. 

A  selective  medium  was  developed  for  the  primary 
isolation  of  opportunistic  flavobacteria  from  pota- 
ble water.  A  minimal-salts  maltose  yeast  extract 
agar  medium  (MSMY)  supplemented  with  either 
kanamycin  (MSMY-K)  or  tobramycin  (MSMY-T) 
was  effective  in  suppressing  the  background  micro- 
flora from  most  sources  while  allowing  for  the 
growth  of  Flavobacterium  meningosepticum  and 
Flavobacterium  lib.  For  routine  sampling  of  well 
and  distribution  system  water,  100  ml  samples  were 
filtered  and  filters  placed  on  MSMY-K.  F.  menin- 
gosepticum and  F.  lib  were  differentiated  by  the 
yellow  pigment  produced  by  the  latter  when  incu- 
bated at  35  C  on  trypticase  say  agar.  Opportunistic 
flavobacteria  were  isolated  from  11/37  potable 
well  and  5/50  potable  distribution  water  samples 
tested  using  MSMY-K.  MSMY-K  may  be  of  value 
in  a  membrane  filtration  procedure  for  testing  large 
volumes  of  water  for  the  presence  of  these  infec- 
tious agents.  (Peters-PTT) 
W86-04239 


EFFECTS  OF  METALS  ON  LEGIONELLA 
PNEUMOPHILA  GROWTH  IN  DRINKING 
WATER  PLUMBING  SYSTEMS, 

Pittsburgh  Dept.  of  Water,  PA. 

S.  J.  States,  L.  F.  Conley,  M.  Ceraso,  T.  E. 

Stephenson,  and  R.  S.  Wolford.  - 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  50,  No.  5,  p  1149-1154,  Nov.  1985. 

2  fig,  3  tab,  42  ref.  EPA  CR  80681-01-2. 

Descriptors:  'Drinking  Water,  *Legionella  Bacte- 
ria, 'Plumbing,  Bacterial  Analysis,  Chemical  Anal- 
ysis, Metals,  Corrosion,  Iron,  Zinc,  Potassium, 
Hospitals,  Storage  Tanks,  Water  Tanks. 

The  chemical  environment  and  growth  of  Legion- 
ella pneumophila  in  plumbing  systems  was  investi- 
gated to  gain  a  better  understanding  of  its  ecology 
in  this  habitat.  Water  samples  were  collected  from 
hospital  and  institutional  hot-water  tanks  known  to 
have  supported  L.  pneumophila  and  were  analyzed 
for  23  chemical  parameters.  The  chemical  environ- 
ment of  these  tanks  varied  extensively,  with  the 
concentrations  of  certain  metals  reaching  relatively 
high  levels  due  to  corrosion.  The  effect  of  various 
chemical  conditions  on  L.  pneumophila  growth 
was  examined  by  observing  its  multiplication  in  a 
series  of  tap  water  samples  artificially  supplement- 
ed with  various  concentrations  of  metals.  Addi- 
tionally, growth  of  L.  pneumophila  was  examined 
in  a  more  natural  setting  by  monitoring  its  multipli- 
cation in  the  chemically  analyzed  hot-water  tank 
samples  after  sterilization  and  reinoculation  with 
L.  pneumophila  obtained  from  a  hot-water  tank. 
These  strains  were  maintained  in  tap  water  and  had 
never  been  passaged  in  agar.  The  results  of  the 
growth  studies  indicate  that  although  elevated  con- 
centrations of  a  number  of  metals  are  toxic,  lower 
levels  of  certain  metals  such  as  iron,  zinc,  and 
potassium  enhance  growth  of  naturally  occurring 
L.  pneumophila.  Parallel  observations  on  accompa- 
nying non-Legionellaceae  bacteria  failed  to  show 
the  same  relationship.  These  findings  suggest  that 
metal  plumbing  components  and  associated  corro- 
sion products  are  important  factors  in  the  survival 
and  growth  of  L.  pneumophila  in  plumbing  sys- 
tems and  may  also  be  important  in  related  habitats 
such  as  cooling  towers  and  air-conditioning  sys- 
tems. (Author's  abstract) 
W86-04251 

USE  OF  IMMUNOFLUORESCENCE  AND 
PHASE-CONTRAST  MICROSCOPY  FOR  DE- 
TECTION AND  IDENTIFICATION  OF  GIAR- 
DIA  CYSTS  IN  WATER  SAMPLES, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 


For  primary  bibliographic  entry  see  Field  5A. 
W86-04255 


EVALUATION  OF  METHODS  FOR  CONCEN- 
TRATING HEPATITIS  A  VIRUS  FROM 
DRINKING  WATER, 

North  Carolina  Univ.   at  Chapel  Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-04256 


POTENTIAL  HEALTH  IMPLICATIONS  FOR 
ACID  PRECIPITATION,  CORROSION,  AND 
METALS  CONTAMINATION  OF  DRINKING 
WATER, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04264 


COOPERATIVE  SERVICE  ARRANGEMENTS, 

Department  of  Commerce,  Washington,  DC. 

For  primary  bibliographic   entry   see   Field   5G. 

W86-04283 


ON-LINE  PARTICLE  COUNTING  IMPROVES 
FILTER  EFFICIENCY, 

Johnson  Controls,  Inc.,  Carrollton,  TX.  Systems 

Engineering  and  Construction  Div. 

C.  W.  Hutchinson. 

Water  Engineering  and  Management,   Vol.    132, 

No.  7,  p  20,  22,  24-25,  July   1985.  4  fig,  5  ref. 

Descriptors:  'Filtration,  'Suspended  solids, 
'Water  treatment,  'Particulate  matter,  *Proces» 
control,  'Computers,  Optimization,  Coagulants, 
Chemical  treatment,  Automation,  Filters,  Cost 
analysis. 

During  the  recent  expansion  of  the  Southern 
Nevada  Water  System,  a  distributed  process  con- 
trol system  was  added  to  provide  full  automated 
control  and  process  optimization.  An  innovative 
feature  of  this  system  is  the  use  of  on-line  particl* 
counting  for  monitoring  and  control  of  filtration 
The  particle  counter  was  adopted  after  its  use  wai 
demonstrated  in  laboratory  tests  to  reduce  chemi- 
cal costs  by  30%.  In  addition  to  providing  opti- 
mum  coagulant  dosage  determinations,  the  ap- 
proach also  contributes  to  savings  in  the  form  o: 
reduced  backwash  frequency  and  associated  loat 
reductions  on  the  sludge  handling  system.  Tbi 
particle  counter  is  based  on  light  blockage.  Eacl 
particle  in  the  water  to  be  treated  interrupts  1 
beam  of  light  directed  onto  a  photosensitive  detec 
tor.  Particle  size  is  determined  by  the  amount  o 
light  blockage  that  occurs  as  each  particle  passe 
through  the  calibrated  sensor.  Since  the  orifice  o 
the  counter  is  susceptible  to  clogging,  pre-filterin) 
and  an  automatic  backflush  function  are  provided 
A  parallel  computer  interface  provides  a  means  fo 
communicating  data  from  the  particle  counter  ti 
the  remote  transmitting  unit.  Data  from  tb 
counter  can  help  plant  operators  detect  filte 
breakthrough  up  to  several  hours  in  advance  0 
actual  occurrence.  (Geiger-PTT) 
W86-04285 

TEXAS  BOOMTOWN  GETS  NEW  GUSHER, 

R.  C.  Burrows,  S.  A.  Webb,  and  D.  Storm. 
Water  Engineering  and  Management,  Vol.  32,  N< 
7,  p  26-28,  July  1985. 

Descriptors:  'Water  treatment  facilities,  'Clarifici 
tion,  'Clarifiers,  Automation,  Chemical  treatmen 
Turbidity,  Color,  Process  control,  Water  tre* 
ment,  Flocculation,  Filtration. 

To  accommodate  an  increasing  population,  tt 
Beaumont,  Texas  water  treatment  plant  was  « 
panded  to  meet  water  needs  to  the  year  2000.  1 
system  was  adopted  which  could  use  exisUn 
equipment  and  plant  configuration,  but  not  withoi 
a  complete  clarification  system  overhaul.  The  Pu 
sator  clarifier  manufactured  by  Infilco  Degremon 
Inc.  was  selected  which  is  based  on  a  hydraul 
pulsation  sludge  blanket  and  could  combine  sofo 
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contact  mixing,  flocculation,  and  solids/water  sep- 
aration, and  continuous  removal  of  sludge  in  a 
single  process.  After  startup  of  the  plant  with  the 
new  clarifier,  it  was  found  that  the  unit  could 
easily  handle  flow  rate  variations  and  raw  water 
quality  changes,  while  requiring  little  operator  as- 
sistance. The  Pulsator  installation  was  comple- 
mented with  improved  filtration,  chemical  feed, 
and  instrument  systems.  A  liquid  chemical  feed 
system  consisting  of  bulk  liquid  storage  tanks,  day 
tanks,  and  metering  pumps  was  recommended  and 
installed.  Liquid  alum  replaced  dry  alum,  lime 
which  was  being  used  for  pH  adjustment  was 
replaced  with  liquid  caustic  soda,  and  liquid  hydro- 
fluosilicic  acid  replaced  dry  sodium  silicofluoride. 
An  advanced  electronically  controlled  filter  was 
installed,  and  hydraulic  valves  and  mechanical 
flow  rate  valves  were  replaced  by  electrically  mo- 
torized valves  and  electronic  filter  control  tables. 
An  evaluation  of  the  chemical  feed  systwem  is 
currently  underway.  These  improvements  at  the 
North  facility  which  allow  the  plant  to  achieve  a 
capacity  of  30  mgd  will  eliminate  the  South  plant 
and  free  the  land  for  future  expansion  needs. 
(Geiger-PTT) 
W86-04286 


ADVANCED  TECHNOLOGY  MAKES  MOUN- 
TAIN RUN-OFF  PALATABLE, 

W.  Powell. 

Water  Engineering  and  Management,  Vol.    132, 

No.  7,  p  30-31,  July  1985. 

Descriptors:  *Water  treatment  facilities,  *Water 
treatment,  *Clarifiers,  'Filtration,  "Turbidity,  Fil- 
ters, Clarification,  Coagulation,  Cost  Analysis,  Dis- 
infection. 

At  Eagle,  Colorado,  a  package  water  treatment 
system  was  recently  installed  that  can  efficiently 
handle  the  high  turbidity  levels  that  occur  during 
the  spring  and  summer  due  to  mountain  runoff. 
The  new  Culligan  MT-108  Multi-Tech  water  treat- 
ment system  consists  of  three  trains  of  two  tanks 
each.  Each  two-tank  train  comprises  a  depth  clari- 
fier and  a  depth  filter  connected  in  series  so  that 
water  flows  first  through  the  clarifier  and  then  the 
filter.  The  depth  clarifiers  make  the  system  com- 
pact and  efficient.  Each  contains  a  40-in.-deep  bed 
of  contact  clarifier  mineral.  The  process  uses  alum 
and  polymer  as  flocculants  and  coagulants,  both 
stored  in  holding  tanks  and  fed  automatically.  The 
depth  filter  contains  three  layers  of  filtering  media, 
an  arrangement  that  elimiates  clogging.  As  water 
leaves  the  depth  filter,  it  is  gas  chlorinated  for 
basic  disinfection  and  piped  to  an  underground 
clearwell.  From  the  clearwells  it  is  distributed  to 
three  storage  tanks.  An  efficient  backwash  se- 
quence was  provided  in  the  design  and  installation 
of  the  facility.  The  new  plant  has  proved  to  be 
substantially  more  economical  to  operate  than  the 
old  one.  (Geiger-PTT) 
W86-04287 


STABrLIZTNG  WATER  WITH  CHEMICAL 
DOSES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

T.  M.  Walski,  J.  M.  Morgan,  and  M.  W.  Corey. 
Water  Engineering  and  Management,  Vol.    132, 
No.  11,  p  36-37,  October  1985.  2  fig,  4  ref. 

Descriptors:  "Hydrogen  ion  concentration,  "Water 
treatment,  "Chemical  treatment,  "Computers, 
"Mathematical  studies,  "Lime,  Alkalinity,  Water 
treatment,  Drinking  water,  Calcium  carbonate, 
Stability  analysis,  Corrosion  control,  Water  distri- 
bution. 

Producing  the  best  possible  water  for  customers 
requires  not  only  disinfection,  but  also  a  product 
with  a  pH  that  will  not  corrode  distribution  equip- 
ment. Trial-and-error  methods  of  calculating  the 
proper  lime  dosage  to  raise  the  pH  of  water  are 
often  very  time  consuming.  A  set  of  nomograms 
were  developed  for  calculating  chemical  doses  of 
calcium  carbonate  for  all  types  of  naturally  occur- 
ring drinking  waters.  The  nomograms  were  com- 
bined with  a  microcomputer  to  calculate  the  opti- 
mum chemical  dose  needed  to  stabilize  water.  The 
programs  not  only  can  calculate  the  chemical  dose 


in  terms  of  pure  chemical,  but  given  data  on  chem- 
ical purity  and  actual  plant  flow  rate,  they  calcu- 
late feed  rate  in  terms  of  pounds  per  hour  of 
chemical.  The  combined  microcomputer-nomo- 
gram  system  will  be  useful  in  correcting  chemical 
dosing  in  response  to  pH  changes  due  to  tempera- 
ture, variable  water  sources,  and  weather  condi- 
tions. (Geiger-PTT) 
W86-04295 


MOTOR  CONTROL  ELIMINATES  ERRATIC 
DISTRIBUTION  PRESSURE, 

El  Reno  City  Public  Works,  OK. 

G.  Watts. 

Water  Engineering  and  Management,   Vol.    132, 

No.  11,  p  38,  40,  October  1985. 

Descriptors:  "Pumps,  "Water  pressure,  "Water  dis- 
tribution, Electrical  equipment,  Hydraulic  equip- 
ment, Hydraulic  machinery,  Cost  analysis. 

A  variable-speed  motor  drive  was  installed  on  a 
booster  pump  already  in  place  on  a  water  distribu- 
tion pump  of  an  Oklahoma  town  due  to  complaints 
of  erratic  water  pressure.  The  drive  was  supplied 
by  Parametric  of  Barry  Wright.  An  isolated  signal 
interface  controller  and  existing  pressure  transduc- 
er located  on  the  pump  line  is  used  to  sense  pres- 
sure. The  transducer  generates  a  feedback  signal 
depending  on  line  pressure.  When  low  pressure  is 
sensed,  a  signal  instructs  the  motor  drive  to  speed 
up  the  pump  motor  to  increase  the  line  pressure. 
As  pressure  increases,  the  motor  slows  to  maintain 
an  optimum  value.  A  magnetic  bypass  system 
allows  the  pump  to  run  at  full  speed  in  case  of  a 
motor  drive  failure.  The  new  system  has  corrected 
the  water  pressure  problems  and  is  expected  to 
increase  the  motor  and  pump  life  up  to  five  times. 
Also  in  the  flat  pressure  system,  leaks  and  other 
problems  are  more  easily  detected,  a  factor  which 
should  also  help  reduce  maintenance  costs. 
(Geiger-PTT) 
W86-04296 


CHEMICAL  BID  PACKAGE  CUTS  COSTS,  IM- 
PROVES CONTROL, 

Manatee  County  Water  Treatment  Plant,  Branden- 

ton,  FL. 

For  primary  bibliographic   entry   see  Field   5D. 

W86-04301 


PREDOMINANT  BACTERIAL  GENERA  IN 
GRANULAR  ACTIVATED  CARBON  WATER 
TREATMENT  SYSTEMS, 

Philadelphia  Water  Dept.,  PA. 
G.  A.  Burlingame,  I.  H.  Suffet,  and  W.  O.  Pipes. 
Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
32,  No.  3,  p  226-230,  March  1986.  4  tab,  21  ref. 
EPA  Grant  806256-02. 

Descriptors:  "Granular  activated  carbon,  "Bacte- 
rial analysis,  "Drinking  water,  "Sand  filters, 
"Chlorination,  "Ozonation,  Water  treatment,  He- 
terotrophic plate  count  techniques,  Philadelphia, 
Pennsylvania,  Pilot  plants. 

Granular  activated  carbon  (GAC)  beds  may  be 
used  for  removal  of  dissolved  organic  matter 
during  the  treatment  of  drinking  water.  However, 
they  also  might  change  the  microbiological  quality 
of  the  water  entering  the  distribution  system,  either 
by  changing  the  predominant  bacteria  or  the  bacte- 
rial density  of  the  treated  water.  A  3-yr  pilot  plant 
study  of  water  treatment  using  GAC  beds  was 
conducted  at  the  Baxter  Water  Treatment  Plant  in 
Philadelphia.  During  the  study,  bacteria  were  iso- 
lated from  raw  water  and  from  the  effluents  of  the 
GAC  treatment  units.  Bacteria  genera  in  the  GAC 
effluents  and  in  the  GAC  units  themselves  were 
similar  to  those  found  in  the  raw  water  and  in  the 
sand  beds.  Prechlorination  and  (or)  preozonation 
of  the  water  before  GAC  treatment  had  no  notice- 
able effect  on  the  bacterial  genera  found  as  com- 
pared with  a  GAC  unit  having  no  predisinfection. 
The  bacterial  genera  found  in  this  study  were 
similar  to  those  found  in  seven  other  studies  of 
GAC  water  treatment  that  used  a  variety  of  treat- 
ment schemes  and  a  variety  of  heterotrophic  plate 
count  techniques  to  evaluate  bacterial  populations. 
From  these  several  studies  it  appears  that  GAC 


treatment  does  not  change  the  nature  of  the  bacte- 
rial populations  associated  with  drinking  water. 
(Author's  Abstract) 
W86-04339 


CHLOROFORM  IN  TAP  WATER  AND 
HUMAN  BLOOD, 

Turku  Univ.  (Finland).  Dept.  of  Public  Health. 
R.  Kroneld. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  36,  No.  4,  p  477-483, 
April  1986.  1  fig,  3  tab,  12  ref. 

Descriptors:  "Drinking  water,  "Blood,  "Chloro- 
form, "Volatile  halocarbons,  Turku,  Finland,  Tap 
water,  Well  water. 

Volatile  halocarbons  were  sought  in  blood  samples 
from  the  following  three  groups:  patients  in  Turku, 
Finland,  hospital  and  healthy  subjects,  both  of 
which  drank  chlorinated  water,  and  control  sub- 
jects from  the  southwestern  Finnish  archipelago, 
who  drank  unchlorinated  water  from  wells.  Of  the 
volatile  halocarbons,  only  chloroform  was  found  in 
blood  samples  from  healthy  individuals  (about  4% 
of  200  samples)  and  patients(about  3%  of  210  sam- 
ples). Neither  the  blood  of  control  subjects  nor  the 
water  from  the  wells  contained  detectable 
amounts  of  chloroform.  The  fact  that  chloroform 
was  not  found  in  blood  sugar  samples  in  autumn,  at 
the  time  when  chloroform  concentrations  were 
highest  in  the  water  samples,  suggests  that  blood 
chloroform  may  have  come  from  sources  other 
than  water.  When  volatile  hydrocarbons  were 
added  to  blood  samples,  they  were  taken  up  signifi- 
cantly more  by  the  cell  fraction.  (Rochester-PTT) 
W86-04361 


AQUATIC    TOXICITY    EVALUATED    USING 
HUMAN    AND    MONKEY    CELL    CULTURE 

ASSAYS, 

Shimane  Prefectural  Inst,  of  Public  Health  and 

Environmental  Science,  Matsue  (Japan). 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04362 


FLAVOR  PROFILE  ANALYSIS:  TASTE  AND 
ODOR  CONTROL  OF  THE  FUTURE, 

Drexel   Univ.,   Philadelphia,   PA.   Environmental 

Studies  Inst. 

J.  H.  M.  Bartels,  G.  A.  Burlingame,  and  I.  H. 

Suffet. 

American  Water  Works  Association  JAWWA5, 

Vol.  78,  No.  3,  p  50-55,  March  1986.  2  tab,  51  ref. 

Descriptors:  "Taste,  "Odors,  "Organoleptic  prop- 
erties, "Drinking  water,  "Flavor  profile  analysis, 
"Taste  panels,  Water  treatment,  Sensory  analysis, 
Water  quality  standards. 

A  standard  method  is  needed  in  the  drinking  water 
industry  to  describe  the  actual  flavor  and  aroma  of 
a  water  sample  in  a  qualitative  and  reproducible 
way,  and  to  provide  a  quantitative  estimate  of  the 
intensities  of  organoleptic  (taste  and  odor)  sensa- 
tions. Organoleptic  problems  in  drinking  water  and 
characteristics  of  sensory  analysis  are  reviewed, 
and  the  employment  of  flavor  profile  analysis 
(FPA)  as  the  method  of  choice  for  taste  and  odor 
description  of  water  is  described.  Selecting  and 
training  FPA  panelists,  FPA  methodology  for  the 
evaluation  of  drinking  water,  and  goals  for  stand- 
ardizing the  FPA  method  are  discussed.  The  FPA 
method  used  so  far  by  water  utilities  has  allowed 
panelists  to  use  a  large  number  of  descriptives  for 
characterizing  water  samples,  but  several  descrip- 
tives seem  to  be  used  for  the  same  sensation, 
making  comparison  among  panel  results  difficult. 
The  number  of  descriptives  could  be  reduced  by 
using  standards  for  certain  aromas  and  flavors. 
New  panelists  could  be  trained  to  recognize  the 
aroma  of  a  standard  compound  and  to  use  a  prede- 
signated  descriptive,  even  if  their  own  sensation 
differs  slightly.  This  approach  might  lead  to  a 
more  universal  vocabulary  for  description  of  water 
samples.  (Rochester-PTT) 
W86-04370 
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CASE  STUDY  OF  GEOSMIN  IN  PHILADEL- 
PHIA'S WATER, 

Philadelphia  Water  Dept.,  PA. 
G.  A.  Burlingame,  R.  M.  Dann,  and  G.  L.  Brock. 
American     Water     Works     Association     Journal 
JAWWA5,  Vol.  78,  No.  3,  p  56-61,  March  1986.  4 
fig,  2  tab,  20  ref. 

Descriptors:  'Algae,  'Odor  control,  'Geosmin, 
•Philadelphia,  'Hydraulic  strategies.  Activated 
carbon,  Taste,  Odor,  'Water  treatment,  Schuylkill 
River,  Pennsylvania. 

Two  episodes  of  unacceptable  tastes  and  odors, 
which  corresponded  with  levels  of  geosmin  in  the 
water  that  were  much  higher  than  the  background 
level  of  20  nanogram/liter  or  less,  occurred  in 
Philadelphia  during  1985.  The  source  of  one  epi- 
sode was  found  to  be  a  localized  bed  of  algae  in  the 
Schuylkill  River.  An  existing  taste-  and  odor-con- 
trol program,  which  utilizes  instrumental  and  sen- 
sory analyses,  was  largely  responsible  for  the  effec- 
tive management  of  the  episodes.  Hydraulic  strate- 
gies were  used  to  reduce  the  treatment  plant's 
intake  of  geosmin,  and  powdered  activated  carbon 
in  the  treatment  train  further  reduced  the  geosmin 
level.  Dilution  of  this  treated  water  with  other 
finished  waters  in  the  distribution  system  also  di- 
minished the  impact  of  geosmin  on  the  taste  and 
odor  of  Philadelphia's  water.  (Author's  abstract) 
W86-04371 


OXIDATION  OF  FIVE  EARTHY-MUSTY 
TASTE  AND  ODOR  COMPOUNDS, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

S.  Lalezary,  M.  Pirbazari,  and  M.  J.  McGuire. 

American  Water  Works  Association  JAWWA5, 

Vol.  78,  No.  3,  p62-69,  March  1986.  7  fig,  3  tab,  60 

ref. 

Descriptors:  'Geosmin,  'Odor,  'Chlorine,  'Chlo- 
rine dioxide,  'Ozone,  'Permanganate  adsorption, 
'Water  treatment,  Oxidation,  Taste. 

Four  commonly  used  techniques  (chlorination 
with  C12,  Chlorination  with  C102,  and  potassium 
permanganate  adsorption)  were  tested  for  their 
effectiveness  in  removing  five  different  organic 
taste  and  odor  compounds  from  water.  The  com- 
pounds treated  were  geosmin,  2,3,6-trichloroani- 
sole  (TCA),  2-isopropyl-3-methoxy  pyrazine 
(IPMP),  2-isobutyl-3-methoxy  pyrazine  (IBMP), 
and  2-methyl-isoborneol  (MIB).  Although  testing 
was  originally  intended  to  simulate  water  treat- 
ment conditions,  it  was  necessary  to  choose  condi- 
tions that  were  often  extreme,  such  as  wide  ranges 
of  dosages  and  contact  times,  so  that  more  conclu- 
sive evidence  of  the  efficiencies  of  these  techniques 
could  be  obtained.  A  comparison  at  equivalent 
dosages  showed  that  chlorine  dioxide  was  the  most 
effective  oxidant  for  removing  the  five  selected 
compounds.  (Rochester-PTT) 
W86-04372 


CHEMISTRY  AND  PHYSIOLOGY  OF  ODOR 
SENSITIVITY, 

Agricultural  Research  Service,  Albany,  CA.  West- 
ern Regional  Research  Center 
J.  E.  Amoore. 

American  Water  Water  Works  Association  Journal 
JAWWA5,  Vol.  78,  No.  3,  p  70-76,  March  1986.  6 
fig,  3  tab,  12  ref. 

Descriptors:  'Olifactory  sensitivity,  'Specific  an- 
osmia, 'Odor  classification,  Odors,  'Drinking 
water,  Geosmin,  2-Methylisoborneol,  Organic 
compounds. 

The  chemistry  and  physiology  of  odor  sensitivity 
are  discussed,  including  individual  human  odor 
thresholds,  the  concept  of  primary  odors,  classifi- 
cation of  odors,  descriptives  of  odor  problems  in 
water,  and  tastes  and  odors  of  organics  in  water. 
The  normal  small  sensitivities  of  healthy  people, 
olfactometric  properties  of  primary  odorants,  gen- 
eral odor  classifications,  specific  anosmia  ('smell- 
blindness')  analyses,  structural  formulas  of  primary 
odorants,  and  structural  formulas  and  olfactory 
properties  of  earth-musty  odorants  are  considered. 
Odor  threshold  testing  has  demonstrated  the  wide 


variation  in  normal  olfactory  sensitivities  of  a  pop- 
ulation and  the  common  occurrence  of  the  specific 
anosmia.  Continuing  research  on  specific  anosmia 
is  leading  to  a  fundamental  classification  of  pri- 
mary odors.  Many  objectionable  primary  odorants 
are  composed  of  unsaturated  or  nucleophilic  mole- 
cules and  are  susceptible  to  destruction,  or  conver- 
sion to  odorless  derivatives,  by  oxidizing  agents 
added  to  the  water.  Odorants  that  resist  oxidation, 
such  as  geosmin  and  2-methylisoborneol,  are  a 
problem.  (Rochester-PTT) 
W86-04373 


EARLY  WARNING  SYSTEM  FOR  TASTE  AND 
ODOR  CONTROL, 

Southern  California  Metropolitan  Water  District, 

La  Verne. 

E.  G.  Means,  III,  and  M.  J.  McGuire. 

American  Water  Works  Association  JAWWA5, 

Vol.  78,  No.  3,  p  77-83,  March  1986.  8  fig,  1  tab,  19 

ref. 

Descriptors:  'Taste,  'Odor,  'Reservoirs,  'Copper 
sulfate,  Oscillatoria  species,  2-Methylisoborneol, 
Geosmin,  Algae,  California,  Lake  Mathews. 

An  early  warning  system  was  set  up  that  would 
detect  impending  taste  and  odor  problems  in  Lake 
Mathews,  a  Southern  California  storage  reservoir, 
and  control  was  effected  by  identifying  the  sources 
of  the  earthy-musty  odors,  identifying  the  agents 
responsible,  studying  agents'  habitat  and  distribu- 
tion in  the  reservoir,  and  exploring  various  control 
methods.  Advance  notice  has  been  provided  effec- 
tively by  sampling  the  reservoir  at  seven  locations, 
with  detection  of  2-methylisoborneol  and  geosmin 
in  the  water.  With  this  system,  the  severity  and 
extent  of  annual  taste  and  odor  episodes  has  been 
minimized.  Application  of  chunk  copper  sulfate 
has  proven  to  be  the  most  economical  method  of 
controlling  the  algae  (Oscillatoria  curviceps,  O. 
splendida)  responsible  for  the  taste  and  odor  prob- 
lems. Long-term  control  options  include  addition 
of  activated  carbon  (which  is  under  investigation), 
biological  controls,  e.g.,  introduction  of  fish  spe- 
cies that  feed  on  blue-green  algae,  and  construction 
of  a  bypass  pipeline.  (Rochester-PTT) 
W86-04374 


CHLORINE  DIOXIDE  FOR  TASTE  AND 
ODOR  CONTROL, 

Edmonton  Water  and  Sanitation  (Alberta).  Water 
Treatment  Section. 

G.  S.  Walker,  E.  P.  Lee,  and  E.  M.  Aieta. 
American     Water     Works     Association     Journal 
JAWWA5,  Vol.  78,  No.  3,  p  84-93,  March  1986.  6 
fig,  5  tab,  20  ref. 

Descriptors:  'Taste,  'Odor,  'Hydrocarbons, 
•Urban  runoff,  Activated  Carbon,  Water  treat- 
ment, Canada. 

A  Canadian  utility's  experience  with  chlorine  diox- 
ide treatment  for  the  prevention  of  tastes  and  odors 
is  outlined.  After  3  yr  experience  with  high-yield 
C102  treatment  for  the  control  of  taste  and  odor  at 
Edmonton  treatment  plants,  nearly  all  types  of 
taste  and  odor  complaints  have  been  eliminated, 
the  exception  being  those  resulting  from  incom- 
plete removal  of  street-runoff  hydrocarbons  that 
enter  the  river  between  the  two  treatment  plant 
sites.  Application  of  particulate  activated  carbon 
(PAC)  is  effective  in  removing  hydrocarbons,  but 
judging  from  the  inability  of  these  processes  to 
eliminate  complaints  entirely,  it  is  concluded  that 
(1)  the  hydrocarbon  molecule  is  refractory  to  C102 
oxidation  under  water  treatment  conditions  and  (2) 
PAC,  applied  as  a  slurry  at  the  headworks,  is  not 
efficient  enough  to  complete  the  removal  of  offen- 
sive contaminants.  (Rochester-PTT) 
W86-04375 


RETURNING  RECENTLY  COVERED  RESER- 
VOHtS  TO  SERVICE:  HEALTH  AND  AES- 
THETIC CONSIDERATIONS, 

Southern  California  Metropolitan  Water  District, 

La  Verne. 

S.  W.  Krasner,  and  E.  G.  Means,  III. 

American     Water     Works     Association     Journal 

JAWWA5,  Vol.  78,  No.  3,  p  94-100,  March  1986.  8 


fig,  3  tab,  18  ref. 

Descriptors:  'Reservoirs,  'Xylenes,  'Bacterial 
analysis,  'Chlorine  residual,  Trace  organics, 
Odors,  Flavor,  Covers,  California,  Monitoring. 

Garvey  and  Orange  County  reservoirs  in  Southern 
California  are  described,  and  the  process  of  cover- 
ing these  two  reservoirs  and  susequently  returning 
them  to  service  is  discussed.  Elastomer  covers 
were  installed  with  xylene  as  a  solvent  during 
fabrication.  When  the  reservoirs  were  refilled, 
monitoring  of  chlorine  residual,  bacteria,  trace  or- 
ganics, and  odor  and  taste  was  conducted  to  ensure 
suitability  of  the  water  for  use.  These  two  finished- 
water  reservoirs  were  filled  and  monitored  in  such 
a  way  that  xylenes  leaching  from  their  covers  were 
diluted  to  a  negligible  concentration  in  the  ef- 
fluents. The  bacteriological  quality  of  the  water 
remained  high  throughout  the  filling  and  returning 
to  service  of  the  reservoirs.  The  floating  covers 
have  dramatically  improved  the  overall  microbio- 
logical quality  of  the  two  reservoirs  —  a  major 
objective  of  the  installing  the  covers.  While  the 
reservoirs  were  being  restored  to  service,  no  com- 
plaints about  the  aesthetic  quality  of  the  water 
were  received,  and  health  requirements  were  satis- 
fied. (Rochester-PTT) 
W86-04376 


OIL    POLLUTION    OF    A    GROUNDWATER 
SOURCE, 

Eastbourne  Waterworks  Co.  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04377 

DESTRATIFICATION  AT  BEWL  BRIDGE  RES- 
ERVOIR, KENT, 

Mid  Kent  Water  Co.,  Canterbury  (England). 

For  primary  bibliographic   entry  see   Field   5G. 

W86-04378 


DESIGN  AND  CONSTRUCTION  OF  NEW 
SPILLWAYS  AND  OTHER  REMEDIAL 
WORKS  TO  THE  LITTON  RESERVOIRS, 
NEAR  BRISTOL, 

Watson  Hawksley,  London  (England). 

For  primary  bibliographic  entry  see  Field  8A. 

W86-04379 


DIGITAL  DISTRIBUTION  SYSTEM  RECORDS: 
A  JOINT  VENTURE, 

North  Surrey  Water  Co.,  Staines  (England). 
For  primary  bibliographic  entry  see  Field  7C. 
W86-04380 


GRANULAR  ACTIVATED  CARBON  AS  SAND 
REPLACEMENT  IN  RAPID  GRAVITY  FIL- 
TERS, 

Water  Research  Centre,  Stevenage  (England). 
R.  A.  Hyde,  D.  G.  Hill,  and  T.  F.  Zabel. 
Institution  of  Water  Engineers  and  Scientists  Jour- 
nal JIWSDI,  Vol.  40,  No.   1,  p  70-80,  February 
1986.  5  fig,  8  tab,  6  ref. 

Descriptors:  'Activated  carbon,  'Sand,  'Sand  fil- 
ters, 'Chlorination,  'Bacteria,  'Turbidity. 

Work  carried  out  at  the  Church  Wilne  water  treat- 
ment works  of  the  lower  Trent  division,  Severn 
Trent  Water  (England),  has  shown  that  the  few 
alterations  are  required  to  convert  a  sand  filter  to  < 
granular  activated  carbon  (GAC)  filter.  Exposed 
metal  surfaces  must  be  painted  to  prevent  corro- 
sion, provisions  must  be  made  for  the  removal  ol 
GAC,  and  backwash  rates  must  be  reduces  by 
approximately  50%  to  avoid  GAC  losses.  GAC  ol 
similar  size  to  sand  was  as  effective  as  the  sand  as  8 
filter  medium  in  terms  of  turbidity  and  residual 
coagulant  removal.  As  expected,  the  GAC  filtei 
produced  a  water  of  lower  organic  content  thai 
the  sand  filter.  However,  the  GAC  dechlorinatet 
the  water  and  there  were  indications  that  the  mi 
crobiological  quality  of  the  water  from  the  GAC 
filter  was  worse  than  the  water  from  the  sand  filtei 
in  which  a  free  chlorine  residual  of  0.8  mg/1  wai 
maintained.  The  run  lengths  of  the  GAC  filtei 
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were,  on  average,  60  percent  longer  than  those  of 
the  sand  filter.  At  the  same  time  effective  carbon, 
sand  replacement  was  less  expensive  than  post- 
filter  adsorbers  as  a  means  of  applying  GAC  treat- 
ment. (Author's  Abstract) 
W86-04381 


STUDY  OF  THE  TRACE  ORGANICS  PRO- 
FILES OF  RAW  AND  POTABLE  WATER  SYS- 
TEMS, 

Anglian  Water  Authority,  Cambridge  (England). 
M.  J.  Pinchin. 

Institution  of  Water  Engineers  and  Scientists  Jour- 
nal JIWSDI,  Vol.  40,  No.  1,  p  81-99,  February 
1986.  13  fig,  7  tab,  6  ref. 

Descriptors:  *Gas  liquid  chromatography,  *Trace 
organics,  'Trihalomethanes,  'Total  organic 
carbon,  'Raw  water,  'Potable  water,  Water  treat- 
ment, England,  Monitoring,  Activated  carbon, 
Carbon  filters,  Computers,  Relative  retention  time, 
Great  Ouse  River. 

Three  water  treatment  works  on  the  River  Great 
Ouse,  England,  (Grafham,  Bedford,  Foxcote)  and 
their  distribution  systems  are  described  in  terms  of 
analyses  of  total  organic  carbon  (TOC),  trihalo- 
methanes,  and  general  organic  quality  determined 
by  'water  profile  analysis'  based  on  gas-liquid  chro- 
matography (GLC)  studies.  The  analytical  tech- 
nique used  was  designed  to  obtain  information 
about  a  large  number  of  GLC-amenable  organics 
in  a  single  run.  This  required  the  acceptance  of 
unknown  percentage  recoveries  during  the  solvent 
extraction,  only  relative  quantification  against  a 
single  internal  standard,  and  limitation  of  the  chro- 
matographic conditions  to  give  a  reasonable  over- 
all performance  within  an  acceptable  time.  Despite 
these  restrictions,  the  system  proved  useful  in  the 
description  of  waters  and  treatment  processes. 
When  used  on  a  comparative  basis  it  has  confirmed 
conclusions  suggested  by  TOC  measurements  and 
has  been  readily  interpretable  in  terms  of  storage 
and  treatment.  It  is  well  suited  to  follow  the  per- 
formance of  processes  such  as  granular  activated 
carbon  filtration  and  to  monitor  sources  that  might 
be  vulnerable  to  non-specific  contamination,  and 
for  general  survey  work.  Data  analysis  need  not  be 
restricted  to  broad  relative  retention  time  bands. 
The  computer-based  system  can  examine  narrow 
sections  of  the  profiles  if  required.  (Rochester- 
PTT) 
W86-04382 


DESORPTION  KINETICS  OF  PHENOL  ON 
ACTIVATED  CARBON, 

California  Univ.,  Davis.  Dept.  of  Chemical  Engi- 
neering. 

C.  Krebs,  and  J.  M.  Smith. 

Chemical  Engineering  Science  CESEAC,  Vol.  40, 
No.  1,  p  1041-1050,  July  1985.  13  fig,  2  tab,  14  ref. 
NSF  Grant  8026101. 

Descriptors:  'Kinetics,  *Phenols,  'Activated 
carbon,  'Water  treatment,  Thermodynamics,  De- 
sorption,  Activation  energy,  Mathematical  studies. 

Phenol  absorbed  on  activated  carbon  from  aqueous 
solutions  is  a  complex  system.  When  samples  are 
thermally  regenerated,  the  rate  of  desorption  and 
the  chemical  species  desorbed  depend  on  the  treat- 
ment prior  to  heating.  It  was  found  that  only 
phenol  is  desorbed  at  temperatures  in  the  range 
110-200  C  from  samples  prepared  at  25  C  and 
maintained  in  a  desiccator  at  that  temperature. 
Kinetics  of  desorption  of  such  samples  was  studied 
by  measuring  weight  and  rate  of  weight  change  in 
runs  at  constant  temperature  (110-200  C)  and  at  a 
constant  heating  rate  (6  C/min).  The  data  did  not 
agree  with  first  order  kinetics  using  a  constant 
energy,  but  could  be  explained  by  employing  an 
exponential  distribution  of  sites  over  a  range  of 
activation  energies.  Desorption  was  not  complete 
even  when  samples  were  heated  to  800  C.  Our 
results  and  that  of  others  indicate  that  the  residue 
is  most  likely  formed  by  reaction  of  phenol  during 
the  adsorption  stage  and  during  storage  of  the 
samples.  (Author's  abstract) 
W86-04402 


DECOMPOSITION  OF  OZONE  IN  WATER  IN 
THE  PRESENCE  OF  ORGANIC  SOLUTES 
ACTING  AS  PROMOTERS  AND  INHIBITORS 
OF  RADICAL  CHAIN  REACTIONS, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04428 


TRANSFORMATION  OF  TRACE  ORGANIC 
COMPOUNDS  IN  DRINKING  WATER  BY  EN- 
ZYMATIC OXIDATIVE  COUPLING, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

S.  W.  Maloney,  J.  Manem,  J.  Mallevialle,  and  F. 
Fiessinger. 

Environmental  Science  and  Technology,  Vol.  20, 
No.  3,  p  249-253,  March  1986.  4  fig,  2  tab,  21  ref. 

Descriptors:  'Organic  compounds,  'Trace  levels, 
'Drinking  water,  'Enzymatic  oxidative  coupling, 
Enzymes,  Water  treatment,  Horseradish  peroxi- 
dase, Chlorinated  phenols,  Hydrogen  peroxide. 

A  new  method  has  been  suggested  for  removal  of 
aromatic  compounds  from  water.  The  procedure 
involves  enzymatic  coupling  of  aromatic  com- 
pounds and  precipitation  of  the  less  soluble,  high 
molecular  weight  end  products.  Horseradish  per- 
oxidase (HRP)  catalyzes  the  oxidative  coupling  in 
the  presence  of  hydrogen  peroxide.  This  new 
method  has  been  demonstrated  on  a  laboratory 
scale  with  synthetic  mixtures  at  concentrations 
(e.g.,  100  mg/L)  found  in  industrial  wastewaters. 
These  concentrations  are  quite  high  compared  to 
drinking  water,  where  the  levels  of  specific  organ- 
ics lie  in  the  nanograms  per  liter-micrograms  per 
liter  range.  This  paper  examines  HRP  oxidative 
coupling  of  several  chlorinated  phenols.  These 
compounds  were  chosen  because  they  arise  from  a 
variety  of  anthropogenic  sources,  are  often  toxic, 
and  present  taste  and  odor  problems  in  finished 
drinking  water.  Feasibility  at  low  substrate  concen- 
tration, interferences  from  natural  background  or- 
ganics, and  the  nature  of  final  products  were  inves- 
tigated. The  results  indicate  that  enzymatic  oxida- 
tive coupling  using  horseradish  peroxidase  and  hy- 
drogen peroxide  may  be  useful  in  eliminating  some 
aromatics  that  are  not  well-removed  in  biological 
or  physical  water  treatment,  but  the  nature  of  the 
byproducts  must  be  determined  to  assure  that  the 
products  are  not  more  undesirable  than  the  initial 
compounds.  (Lantz-PTT) 
W86-04439 


DOES  FLUOPJDATION  OF  DRESTCTNG- 
WATER  PREVENT  BONE  FRAGILITY  AND 
OSTEOPOROSIS, 

National  Board  of  Health,  Helsinki  (Finland). 
O.  Simonen,  and  O.  Laitinen. 
The  Lancet  LANCAO,  Vol.  II,  No.  8462,  p  432- 
433,  August  24,  1985.  3  tab,  16  ref. 

Descriptors:  'Fluoridation,  'Drinking  water,  'Os- 
teoporosis, Bone  fragility,  Water  treatment,  Physi- 
ological effects,  Kuopio,  Jyvaskyla,  Finland,  Fluo- 
ride. 

Bone  fragility  in  elderly  people  is  a  serious  public 
health  problem,  and  the  pressure  on  health  services 
will  increase  as  the  proportion  of  elderly  people 
rises.  The  effect  of  fluorides  on  bone  tissue  has 
been  shown  in  several  studies,  and  the  use  of 
fluorides  for  the  treatment  of  osteoporosis  and 
osteoporotic  hip  fractures  has  been  recommended. 
The  fluoridation  of  drinking  water  since  1945  has 
been  successful  in  the  prevention  of  dental  caries  in 
the  general  population  and  may  possibly  prevent 
bone  fragility  and  osteoporosis.  The  aim  of  this 
study  was  to  examine  the  association  between  inci- 
dence of  femoral  neck  fractures  in  the  population 
aged  50  and  over,  and  fluoride  content  of  1  mg/1  in 
drinking  water.  The  incidence  was  compared  in  2 
Finnish  towns  of  similar  economic  structure, 
Kuopio  and  Jvyaskyla.  Kuopio  has  fluoridated  its 
drinking  water  since  1959,  while  Jyvaskyla  has 
only  trace  amounts  of  fluoride  in  its  drinking 
water.  The  incidence  of  bone  fragility  (measured  as 
femoral  neck  fractures)  was  found  to  be  signifi- 
cantly less  in  Kuopio  than  in  Jyvaskyla.  This  find- 


ing seems  to  be  associated  with  a  fluoride  content 
of  1  mg/1  in  the  drinking  water  of  Kuopio.  (Lantz- 
PTT) 
W86-04453 


DEVELOPMENT  OF  AN  ON-LENE  ZERO 
CHLORTNE  RESIDUAL  MEASUREMENT  AND 
CONTROL  SYSTEM, 

Metro  Renton  Treatment  Plant,  WA. 

For   primary   bibliographic   entry  see  Field   5D. 

W86-04492 


OPERATION  AND  MAINTENANCE  OF  THE 
UOSA  WATER  RECLAMATION  PLANT, 

CH2M/Hill,  Reston,  VA. 

For  primary  bibliographic  entry   see  Field   5D. 

W86-04499 


EFFECTS  OF  WATER  REUSE,  RECYCLING 
AND  RESOURCE  RECOVERY  ON  FOOD 
PROCESSESG  WASTE  TREATMENT  IN  THAI- 
LAND, 

Siametec  International  Ltd.,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  5D. 
W86-04513 


ULTRAPURE  WATER  ES  THE  ELECTRONICS 
INDUSTRY, 

Esmil  International  B.V.,  Amsterdam  (Nether- 
lands). 

H.  M.  Bunnik. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  3,  p  69-79,  1986.  4  fig. 

Descriptors:  'Ultrafiltration,  'Electronic  industry, 
'Industrial  water,  'Ultrapure  water,  Reverse  os- 
mosis, Cartridge  filters,  Pumps,  Sand  filters. 

The  production  of  integrated  circuits  needs  an 
ultra  pure  water  to  prepare  the  acid  cleaning  and 
etching  baths,  to  clean  the  matrices  in  order  to  stop 
the  acidic  action  and  to  fill  the  cascade  or  over- 
flow rinse  tanks  to  remove  the  last  traces  of  proc- 
essing solutions.  Etch,  clean,  flush  and  rinse  steps 
are  repeated  many  times  for  each  matrix  until  the 
integrated  circuit  chip  is  ready.  Impurities  in  the 
water  can  cause  failures  in  the  integrated  circuit. 
The  objective  of  this  paper  is  to  give  an  idea  about 
the  requirements  for  the  ultra  pure  water  used  for 
the  above  mentioned  applications  and  to  describe 
an  installation  designed  to  meet  these  requirements 
-  break  tanks,  sodium  hypochlorite  dosing,  transfer 
pumps,  sand  filters,  chemical  dosing,  cartridge  fil- 
ters, high  pressure  pumps,  reverse  osmosis  units, 
etc.  (Lantz-PTT) 
W86-04518 


USE  OF  OZONE  E\  THE  TREATMENT  OF 
WATER  FOR  POTABLE  PURPOSES, 

Singapore  Public  Utilities  Board.  Dept.  of  Water. 
W.  K.  Wei. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.   3,  p  95-108,   1986.   5  fig,  4  tab,   5  ref. 

Descriptors:  'Ozonation,  'Water  treatment,  'Pota- 
ble water,  'Water  supply  development,  Rivers, 
Reservoirs,  Estuaries,  Storage  reservoirs,  Water 
supply,  Water  use,  Cost  analysis. 

Singapore  water  supply  comes  from  rivers,  upland 
reseroivrs  and  estuarial  reservoirs.  There  are  seven 
estuarial  reservoirs,  all  located  in  the  western  part 
of  Singapore.  The  estuarial  reservoirs  were  devel- 
oped in  the  seventies  and  early  eighties.  They  were 
formed  by  constructing  dams  or  dykes  across  the 
river  mouths  or  low  lying  coastal  areas.  Six  out  of 
the  seven  estuarial  reservoirs  collect  the  catchment 
runoff  directly.  The  remaining  one  was  built  as  an 
off-stream  reservoir  at  the  side  of  a  canal  with  a 
top  water  level  about  4  meters  higher  than  the 
normal  canal  level.  Hence  water  collected  in  the 
canal  has  to  be  pumped  into  this  reservoir.  It  was 
necessary  to  develop  the  estuarial  reservoirs  in  the 
seventies  as  all  upland  sources  have  been  exploited. 
In  taking  this  decision,  it  was  necessary  to  commit 
a  program  to  clean  up  the  water  catchments  and 
strictly  control  the  type  of  human  activities  and 
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degree  of  urbanization  in  the  'new'  water  catch- 
ments. Discussed  here  are  the  charcteristics  of  the 
various  sources  of  raw  water,  various  water  treat- 
ment processes,  characteristics  of  ozone  and  its 
usage  in  water  treatment,  types  of  ozonizers  (plate- 
type  and  tub-type),  the  Chao  Chu  Kang  ozone 
generation  and  treatment  plant,  problems  experi- 
enced, and  the  costs  of  treatment.  (Lantz-PTT) 
W86-O4520 


CHANGES  IN  PARTICLE  SIZE  DISTRIBU- 
TIONS ON  A  FIXED  BED  OF  GRANULAR  AC- 
TIVATED CARBON, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 

Labs,  and  Research. 

E.  A.  Shpirt,  and  K.  T.  Alben. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.    1,  p  31-42,   1986.   5  fig,   3   tab,   22  ref. 

Descriptors:  *Granular  activated  carbon,  *Particle 
size,  'Fixed  bed,  Water  treatment  facilities,  Water 
treatment,  Waterford,  New  York,  Backwash, 
Calgon  F400,  Stratification,  Domestic  water. 

The  particle  size  distribution  at  different  bed 
depths  of  a  fixed  bed  of  granular  activated  carbon 
(GAC)  has  been  monitored  during  50  weeks  of  a 
pilot  column  run  at  the  Waterford,  New  York 
potable  water  treatment  plant.  Initial  backwashing 
resulted  in  significant  stratification  of  GAC  in  the 
column:  larger  particles  (average  diameter  1.18 
mm)  settled  in  the  bottom  of  the  colum  (105  cm), 
and  smaller  particles  (average  diameter  0.97  mm) 
were  concentrated  near  the  top  (24  cm),  compared 
to  samples  of  unstratified  virgin  Calgon  F400  (av- 
erage diameter  1.09  mm).  During  column  loading 
and  initial  backwashing,  more  fines  were  created 
than  were  present  in  the  virgin  GAC  (average 
6.5%  of  GAC  fines  in  the  >  40  mesh  fraction, 
compared  to  only  0.3%  in  the  >  40  mesh  fraction 
for  virgin  Calgon  F400).  After  50  weeks  of  service 
there  was  an  overall  trend  toward  a  smaller  aver- 
age particle  size  (0.9  mm)  with  development  of  a 
more  regular  pattern  of  bed  stratification  (1.08  mm 
at  the  bottom  and  0.75  mm  at  the  top).  These 
changes  are  attributed  to  breaking  of  large  parti- 
cles (12-20  mesh)  and  creation  of  intermediate  size 
particles  (20-30  and  30-40  mesh).  (Author's  ab- 
stract) 
W86-04563 


EXTERNAL  MASS  TRANSFER  DURING  THE 
ADSORPTION  OF  VARIOUS  POLLUTANTS 
ONTO  ACTIVATED  CARBON, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see   Field   5D. 

W86-04572 


ENHANCEMENT  OF  MERCURY  (TO  SORP- 
TION FROM  WATER  BY  COAL  THROUGH 
CHEMICAL  PRETREATMENT, 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see   Field   5D. 

W86-04574 


PHOSPHATE  ADSORPTION  ONTO  HY- 
DROUS MANGANESE  (TV)  OXIDE  IN  THE 
PRESENCE  OF  DIVALENT  CATIONS, 

Shiga  Univ.,  Otsu  (Japan).  Dept.  of  Chemistry. 
M.  Kawashima,  Y.  Tainaka,  T.  Hori,  M.  Koyama, 
and  T.  Takamatsu. 

Water  Research  WATRAG,  Vol.  20,  No.  4,  p  471- 
475,  April  1986.  4  fig,  14  ref. 

Descriptors:  'Phosphates,  'Adsorption,  'Manga- 
nese oxide,  'Cations,  'Water  treatment,  Inorganic 
compounds,  Barium,  Calcium,  Strontium,  Magnesi- 
um, Natural  waters. 

Phosphate  which  exists  as  H2P04(-)  and  HP04(2-) 
in  most  freshwaters  can  be  rapidly  removed  from 
solutions  by  adsorption  onto  inorganic  substances. 
Hydrous  Fe(III)  oxide,  hydrous  Al  oxide  and  clay 
minerals  are  thought  to  be  important  adsorbents 
for  phosphate  since  all  these  substances  have  posi- 
tive surface  charges  at  slightly  acid  to  neutral  pH 
and  therefore  high  affinities  for  anions.  Alkaline 


earth  cations,  Ba(2  +  ),  Sr(2  +  ),  Ca(2  +  ),  Mg(2  +  ) 
and  transition  metal  ions,  Mn(2  +  ),  Co(2  +  ), 
Ni(2  +  ),  cause  hydrous  manganese  (IV)  oxide 
(HMO)  to  strongly  adsorb  phosphate  between  pH 
6  and  9  depending  on  the  cation.  The  effectiveness 
of  the  alkaline  earth  cations  to  cause  P  adsorption 
was  Ba(2  +  )  >  Sr(2  +  )  >  Ca(2+)  >  Mg(2  +  ), 
which  is  the  same  order  as  their  affinities  for  the 
oxide.  Changes  with  time  were  found  in  the  abili- 
ties of  the  transition  metals  to  cause  P  adsorption 
onto  HMO  and  this  may  be  due  to  conversion  of 
the  adsorbed  cation  to  its  oxide.  A  new  potential 
role  for  HMO  as  an  adsorbent  of  phosphate  in 
natural  waters  was  indicated.  (Lantz-PTT) 
W86-04577 


SURVEY  OF  LEGIONELLA  PNEUMOPHILA 
IN  WATER  IN  12  CANADIAN  CITTES, 

Health   and   Welfare   Canada,   Ottawa  (Ontario). 

Health  Protection  Branch. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04581 


KINETICS  OF  METHANOGENS  IN  AN  EX- 
PANDED-BED  REACTOR, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

Y.-T.  Wang,  M.  T.  Suidan,  and  B.  E.  Rittman. 

Journal  of  Environmental  Engineering  JOEEDU, 

Vol.  112,  No.  1,  p  155-170,  February  1986.  5  fig,  3 

tab,   31    ref,   append.   EPA   Contract   No.   EPA- 

809750-01. 

Descriptors:  'Mathematical  models,  'Biological 
treatment,  'Biological  membranes,  'Kinetics,  An- 
aerobic bacteria,  Methane  bacteria,  Biomass,  Math- 
ematical studies,  Model  studies.  Biological 
wastewater  treatment,  Substrates,  Activated 
carbon,  Anaerobic  digestion,  Monod  kinetics. 

A  biofilm  mathematical  model  for  single-stage  sub- 
strate utilization  was  developed  for  an  expanded- 
bed,  activated-carbon  anaerobic  reactor.  The  con- 
cepts of  liquid-layer  mass  transport,  biofilm  molec- 
ular diffusion,  and  Monod  kinetics  were  incorpo- 
rated into  the  model.  During  849  days  of  continu- 
ous operation,  four  steady  state  operating  condi- 
tions were  obtained,  covering  a  wide  range  of  feed 
acetate  concentration.  Steady  state  data  collected 
when  the  feed  acetate  concentrations  were  1,600 
ml/L  and  3,200  mg/L  and  weekly  data  obtained 
when  the  feed  acetate  concentration  was  6,400 
mg/L  were  used  to  estimate  biokinetic  parameters. 
The  model  input  for  each  data  set  consisted  of  the 
acetate  flux  and  the  log-mean  bulk  acetate  concen- 
tration within  the  reactor.  The  model  was  solved 
for  attached  biomass  using  each  data  set  and  vari- 
ous trial  values  of  the  two  Monod  constants  (one 
for  the  half-velocity  coefficient,  the  other  for  the 
maximum  utilization  rate  of  acetate),  and  a  micro- 
bial biofilm  density  of  methanogens.  Best  estimates 
of  the  two  Monod  constants  and  the  biofilm  cell 
density  were  obtained  by  observing  the  lowest 
value  of  the  minimum  sum  of  squared  deviations 
between  the  model-predicted  biomass  and  meas- 
ured biomass.  The  biofilm  kinetics  were  character- 
ized as  fully  penetrated,  with  no  significant  exter- 
nal mass  transport  resistance.  (Author's  abstract) 
W86-04587 


TRY  TACKLING  A  CORROSION  INVESTIGA- 
TION, 

Los  AJigeles  City  Dept.  of  Water  and  Power,  CA. 
For  primary  bibliographic  entry  see  Field  8G. 
W86-04619 


PRECURSOR  SIZE  AND  ORGANIC  HALIDE 
FORMATION  RATES  IN  RAW  AND  COAGU- 
LATED SURFACE  WATERS, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Biology. 
R.  L.  Sinsabaugh,  III,  R.  C.  Hoehn,  W.  R. 
Knocke,  and  A.  E.  Linkins. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  112,  No.  1,  p  139-153,  February 
1986.  4  fig,  8  tab,  46  ref. 

Descriptors:  'Organic  carbon,  'Halides,  'Coagula- 
tion, 'Sulfates,  'Fulvic  acids,  Separation  tech- 
niques, Surface  water,  Halogens,  Particle  size, 
Water  treatment,  Virginia,  Trihalomethane. 


The  size  distribution  of  organic  carbon  and  organic 
halide  precursors  was  determined  for  raw  and  co- 
agulated waters  from  two  Virginia  reservoirs.  Or- 
ganic carbon  removal  by  ferric  sulfate  coagulation 
was  size  dependent,  with  larger  molecules  (> 5,000 
daltons)  removed  more  effectively  than  smaller 
ones  (<  1,000  daltons).  In  coagulated  waters,  the 
specific  yields  of  organic  halide  and  reaction  rates 
of  precursors  with  chlorine  were  low  compared  to 
the  corresponding  raw  waters.  These  trends  were 
explained  by  the  selective  removal  of  fulvic  acids 
by  coagulation.  The  dominant  organic  halide  pre- 
cursors in  treated  waters  were  small  hydrophobic 
neutral  molecules.  Compared  to  fulvic  acids,  they 
had  lower  specific  yields  of  organic  halide  and 
slower  reaction  rates  with  chlonne.  Because  this 
type  of  molecule  was  not  removed  by  coagulation, 
their  concentration  ultimately  determined  whether 
coagulation  alone  was  sufficient  for  trihalomethane 
control.  (Author's  abstract) 
W86-04646 


INACTTVATION  OF  NORWALK  VIRUS  IN 
DRINKING  WATER  BY  CHLORINE, 

Texas  Univ.  at  San  Antonio.  Medical  School. 
B.  H.  Keswick,  T.  K.  Satterwhite,  P.  C.  Johnson, 
H.  L.  DuPont,  and  S.  L.  Secor. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  50,  No.  2,  p  261-264,  August  1985. 
3  tab,   22  ref.   EPA  CR   810778-01-0,  and   PHS 
Grant  RRO035O. 

Descriptors:  'Norwalk  virus,  'Drinking  water, 
•Chlorination,  'Water  Treatment,  Viruses,  Bacter- 
iophage, Waterborne  pathogens. 

Norwalk  virus  in  water  was  found  to  be  more 
resistant  to  chlorine  inactivation  than  poliovirus 
type  1  (LSc2Ab),  human  rotavirus  (Wa),  simian 
rotavirus  (SA1 1),  or  f2  bacteriophage.  A  3.75  mg/1 
dose  of  chlorine  was  found  to  be  effective  against 
other  viruses  but  failed  to  inactivate  Norwalk  virus 
innoculum  remained  infectious  for  five  of  eight 
volunteers,  despite  the  initial  presence  of  free  resid- 
ual chlorine.  Infectivity  in  volunteers  was  demon- 
strated by  seroconversion  to  Norwalk  virus.  Four- 
teen of  16  subjects  receiving  untreated  inoculum 
seroconverted  to  Norwalk  virus.  Illness  was  pro- 
duced in  four  of  the  eight  volunteers  and  in  1 1  of 
16  control  subjects.  A  similar  Norwalk  virus  inocu- 
lum treated  with  a  10  mg/1  dose  of  chlorine  pro- 
duced illness  in  only  one  and  failed  to  induce 
seroconversion  in  any  of  eight  volunteers.  Free 
chlorine  (5  to  6  mg/1)  was  measured  in  the  reaction 
vessel  after  30-minute  contact  period.  Norwalk 
virus  appears  to  be  very  resistant  to  chlorine  which 
may  explain  its  importance  in  outbreaks  of  water- 
borne  disease.  (Author's  abstract) 
W86-04670 


CHANGES  IN  VIRULENCE  OF  WATER- 
BORNE  ENTEROPATHOGENS  WITH  CHLO- 
RINE INJURY, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

M.  W.  LeChevallier,  A.  Singh,  D.  A.  Schiemann, 
and  G.  A.  McFeters. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  50,  No.  2,  p  412-419,  August  1985. 
7  fig,  1  tab,  35  ref.  PHS  Grant  All 9089  and 
AM33510-01. 

Descriptors:  'Waterborne  pathogens,  'Chlorina- 
tion, 'Enteric  pathogens,  Yersinia  enterocolitica, 
Salmonella  typhimurium,  Shigella,  Eschericia  coli, 
Conforms,  Water  treatment. 

Experiments  to  assess  the  effect  of  chlorine  injury 
on  the  virulence  of  waterborne  enteropathogens, 
were  designed.  Higher  chlorine  doses  (0.9  to  1.5 
mg/1)  were  necessary  to  produce  injured  Yersinia 
enterocolitica,  Salmonella  typhimurium,  and  Shi- 
gella spp.  than  to  produce  injured  enterotoxigenic 
Eschericia  coli  or  coliform  bacteria  (0.25  to  0.5 
mg/1)  in  the  test  system  used.  50%  lethal  dose 
experiments,  in  which  mice  were  used,  showed 
that  injured  Y.  enterocolitica  cells  were  20  times 
less  virulent  than  uninjured  control  cells  (3,300  and 
160  CFU,  respectively).  This  decrease  in  virulence 
was  not  related  to  reduced  attachment  to  Henle 


no 


407  intestinal  epithelial  cells,  but  could  be  related 
to  a  loss  of  HeLa  cell  invasiveness.  In  contrast, 
injured  S.  typhimurium  and  enterotoxigenic  E.  coli 
cells  lost  their  ability  to  attach  to  Henle  cells. 
These  data  show  that  some  enteropathogens  and 
conform  bacteria  differ  in  their  sensitivities  to 
chlorine  injury  and  that  the  virulence  determinants 
affected  by  chlorine  may  vary  from  one  pathogen 
to  another.  (Lantz-PTT) 
W86-04673 

5G.  Water  Quality  Control 


SAN  JOSE  DEL  CABO,  BAJA  CALIFORNIA, 
NARROW  VALLEY  AQUIFER, 

Universidad    Nacional    Autonoma    de    Mexico, 

Mexico  City. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-03979 


PROCEEDINGS:  1981  ODL  SPDLL  CONFER- 
ENCE (PREVENTION,  BEHAVIOR,  CON- 
TROL, CLEANUP). 

American  Petroleum  Inst.,  Washington,  DC. 
February  28-March  3,  1983,  San  Antonio,  Texas. 
586  p. 

Descriptors:  'Oil  spills,  'Cleanup  operations, 
•Conferences,  •Dispersants,  Environmental  ef- 
fects, Cold  regions,  Model  studies,  Case  histories, 
Oil  recovery,  Brackish  water,  Natural  waters,  Oil, 
Oily  water,  Legal  aspects,  Oil  pollution. 

The  biennial  Oil  Spill  Conference  Proceedings 
have  been  recognized  worldwide  as  the  authority 
for  state-of-the-art  information  on  oil  spill  equip- 
ment, regulation,  and  cleanup  techniques,  as  well 
as  the  impacts  resulting  from  social  and  legal 
forces.  This  1981  Oil  Spill  Conference  Proceedings 
presents  a  distinguished,  international  exchange  of 
information  with  session  sections  covering  topics 
such  as:  dispersants,  laboratory  and  effluent  water 
studies,  training,  modeling,  cold  water  studies,  case 
histories,  petroleum  in  fresh  and  brackish  waters, 
nearshore  sediment  studies,  socioeconomic  and 
legal  aspects,  offshore  platform  studies,  and  contin- 
gency planning.  (Lantz  -  Pi  1) 
W86-04001 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


DISPERSANT  USE  GUIDELINES  FOR  FEDER- 
AL REGIONS  LX  AND  X, 

Fish  and  Wildlife  Service,  Sacramento,  CA. 
R.  W.  Smith,  and  R.  Pavia. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  3-7,  12  ref. 

Descriptors:  *Dispersants,  *Guidelines,  *Oil  spills, 
•Cleanup  operations,  Cleanup,  Environmental  con- 
tamination, Oil  spill  impact,  Recommendations, 
Surfactants. 

The  Regional  Response  Teams  in  California, 
Oregon,  and  Washington  have  attempted  to  deal 
with  the  problem  of  providing  rapid  approval  or 
denial  of  dispersant  use  requests  during  a  major 
spill  event.  Realizing  that  the  On-Scene  Coordina- 
tor must  act  quickly  in  order  for  the  dispersants  to 
be  effective,  the  RRT  undertook  a  program  to 
develop  a  system  that  would  allow  for  approval  or 
denial  within  four  hours.  The  Regional  Response 
Teams  in  Standard  Federal  Regions  IX  and  X 
developed  and  implemented  Dispersant  Use 
Guidelines,  from  1978  to  the  present,  to  enhance 
the  regions'  capability  to  respond  rapidly  to  re- 
quests for  approval  of  dispersant  use.  The  physical, 
chemical,  and  biological  parameters  associated 
with  spilled  oil  and  dispersants  are  evaluated  in  this 
procedure.  A  decision  to  use  dispersants  is  based 
on  balancing  the  possible  contamination  of  the 
environment  with  other  factors.  Damages  expected 
from  spills  not  treated  with  dispersants  are  com- 
pared to  damages  which  would  be  expected  if  the 
oil  were  successfully  treated.  The  objective  is  to 
minimize  the  impact  of  spilled  oil  on  natural  re- 
sources. This  paper  summarizes  the  progress  of 
two  Regional  Response  teams  in  responding  to  the 
questions  of  dispersant  use,  reviewing  dispersant 


guidelines,  and  recommending  minimum  standards 
for  documentation.  The  procedure  involves  the 
interaction  and  cooperation  of  the  several  agencies, 
and  promotes  the  timely  use  of  knowledge  and 
information.  (Author's  abstract) 
W86-O40O2 

DISPERSION  OF  CHEMICALLY  TREATED 
CRUDE  OH.  IN  NORWEGIAN  OFFSHORE 
WATERS, 

Sentralinstitutt  for  Industriell  Forskning,  Oslo 
(Norway). 

R.  G.  Lichtentaler,  and  P.  S.  Daling. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  7-14,  6  fig,  11  tab,  9 
ref. 

Descriptors:  *Dispersants,  *Oil  spills,  'Cleanup 
operations,  *Oil  slicks,  *Water  analysis,  Cleanup, 
Oil,  Chemical  analysis,  Gas  chromatography,  Sur- 
factants. 

In  May  and  July  1982,  two  series  of  dispersant 
research  oil  spills  were  carried  out  off  the  Norwe- 
gian coast.  The  May  series  comprised  three  dis- 
charges of  2,000  liters  of  Statfjord  topped  crude  oil 
(initial  boiling  point  150  C).  Two  of  the  slicks  were 
treated  with  dispersants  (A  and  B)  from  a  boat 
while  the  third  untreated  slick  served  as  control. 
The  July  series  comprised  four  discharges  of  2,000 
liters  of  Statfjord  crude  oil,  with  the  application  of 
three  dispersants  (A,  B,  and  C),  and  one  untreated 
slick  as  control.  Water  samples  were  collected 
from  under  the  slicks  and  analyzed  for  total  petro- 
leum using  a  gas  chromatographic  technique. 
Chemical  analyses  showed  six  percent  dispersion 
of  the  oil  for  dispersant  A,  and  17  percent  for 
dispersant  B  in  the  May  series.  Effectiveness  of 
dispersants  in  the  July  series  was  found  to  be  19 
percent  for  dispersant  A  and  22  percent  and  2 
percent  for  dispersants  B  and  C,  respectively.  Gas 
chromatographic  analyses  showed  in  several  cases 
the  presence  of  dispersants  (up  to  two  ppm)  in 
water  samples  without  the  presence  of  petroleum 
at  all.  The  highest  oil  contents  found  in  water 
samples  were  10  ppm  at  a  one  meter  depth.  The 
variations  in  the  effectiveness  of  the  three  disper- 
sants tested  in  the  field  were  later  confirmed  in 
laboratory  tests.  (Author's  abstract) 
W86-O4O03 


K.  M.  Meikle. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  39-42,  5  fig,  2  tab,  4 
ref. 

Descriptors:  *Booms,  *Fireproof  booms,  *Oil  spill, 
•Design  objectives,  *  Prototype  testing,  •Inciner- 
ation, Costs,  Effectiveness. 

The  design  objectives  for  a  fireproof  floating  oil 
containment  barrier  were  developed,  and  a  boom 
was  designed,  produced,  and  tested.  At  a  cost 
comparable  to  that  of  conventional  equipment  of 
similar  size,  the  boom  is  equally  effective  at  retain- 
ing oil  in  a  current,  withstands  exposure  to  burning 
oil,  and  can  easily  be  restored  for  reuse  if  damaged 
by  severe  wave  action  or  rough  handling.  (Au- 
thor's abstract) 
W86-04006 


DEVELOPMENT  AND  TESTING  OF  A  FTRE- 
PROOF  BOOM, 

Dome  Petroleum  Ltd.,  Calgary  (Alberta). 
I.  A.  Buist,  W.  M.  Pistruzak,  S.  G.  Potter,  N. 
Vanderkooy,  and  I.  R.  McAllister. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can  Petroleum   Institute,   February   28-March   3, 
1983,  San  Antonio,  Texas,  p  43-51,  14  fig,  1  tab,  13 
ref. 

Descriptors:  'Fireproof  booms,  *Oil  spills,  •Proto- 
type testing,  'Incineration,  Booms,  Oil,  Cleanup 
operations,  Confinement. 

In  situ  burning  of  crude  oil  on  water  can  be  an 
extremely  effective  oil  spill  countermeasure,  par- 
ticularly in  remote  offshore  areas  and  on  cold 
water  where  conventional  countermeasures  are 
limited.  In  order  for  in  situ  burning  to  be  an 
efficient  mitigative  technique,  the  oil  must  be  con- 
tained and  thickened.  A  novel  fireproof  boom  has 
been  researched,  developed,  and  tested  that  can: 
(1)  survive,  without  damage,  long  term  exposure  to 
the  heat  generated  by  burning  crude  oil  in  situ;  (2) 
contain  burning  crude  oil  in  at  least  sea  states  up  to 
three  and  at  current  speeds  up  to  0.4  m/s  without 
loss  of  combustion  intensity;  (3)  survive  without 
damage  for  long  periods  at  sea;  and  (4)  withstand 
contact  with  small  ice  features.  (Author's  abstract) 
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TESTING  OF  A  PROTOTYPE  WASTE  ODL 
FLARING  SYSTEM, 

Seaward  International,  Inc.,  Falls  Church,  VA. 
R.  L.  Beach,  and  W.  T.  Lewis. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  29-32,  5  fig,  2  ref. 

Descriptors:  *Oil,  *Oil  wastes,  *Incineration, 
•Flaring,  Prototype  tests,  Prototypes,  Flare  incin- 
eration, Weather  conditions,  Hazardous  environ- 
ment. 

This  paper  describes  a  prototype  flaring  burner 
system  developed  for  the  U.S.  Coast  Guard.  The 
system  is  capable  of  flaring  180  gallons  per  minute 
(gpm)  of  light  oil  or  90  gpm  of  oil  with  a  viscosity 
of  up  to  1,600  centistokes  (cs).  Smokeless  burning 
can  be  achieved  in  certain  cases.  The  system  is 
designed  to  be  portable.  The  entire  system  can  be 
broken  down  into  modules  and  transported  in  a  C- 
130  aircraft,  and  each  module  is  light  enough  to  be 
carried  to  a  remote  spill  site  by  a  Coast  Guard 
helicopter.  The  system  is  self-erecting  and  capable 
of  operating  safely  in  hazardous  environments  and 
in  cold  weather  conditions.  The  performance  test 
program  conducted  on  the  completed  prototype 
system  also  is  described.  These  tests  were  success- 
ful, with  the  conclusion  that  the  prototype  could 
be  used  for  operational  flaring  at  this  time.  (Au- 
thor's abstract) 
W86-04005 


EFFECTTVE  LOW  COST  FTREPROOF  BOOM, 

Environmental     Protection     Service,     Montreal 
(Quebec). 


OPERATIONAL  CONSIDERATIONS  FOR  OP- 
TIMUM DEPOSITION  EFFICIENCY  IN 
AERIAL  APPLICATION  OF  DISPERSANTS, 

Exxon  Chemical  Co.,  Houston,  TX.  Technology 
Div. 

G.  P.  Lindbloom,  and  B.  S.  Cashion. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  53-60,  10  fig,  4  tab,  8 
ref. 

Descriptors:  *Dispersants,  *Oil  spills,  *Cleanup 
operations,  *Aircraft,  *Deposition,  •  Distribution, 
Cleanup,  Oil,  Surfactants,  Particle  size,  Viscosity, 
Velocity. 

The  growing  worldwide  recognition  of  the  value 
of  aircraft  for  application  of  dispersants  to  marine 
oil  spills  has  resulted  in  a  number  of  tests  and  field 
trials,  but  they  have  developed  new  concerns  re- 
garding control  of  depositional  efficiency.  These 
are  similar  to  those  extensively  studied  by  the 
agricultural  aviation  industry,  and  involve  any- 
thing influencing  placement  of  a  calculated  dosage 
on  a  given  area  with  minimum  variation  or  loss 
due  to  aircraft  turbulence,  drift,  or  other  factors. 
Aerial  application  of  dispersants  differs  from  agri- 
cultural practice  in  the  physical  properties  of  the 
fluids  sprayed,  the  dosage  generally  required,  and 
operational  factors  such  as  altitude,  speed,  swath, 
and  total  area  to  be  covered.  Consideration  of 
these  may  result  in  need  for  special  mechanical 
designs  or  alterations  in  the  spray  system.  The 
major  requirement  for  depositional  efficiency  is  the 
droplet  size  distribution,  which  is  affected  by  at 
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least  five  factors.  The  most  critical  are  nozzle 
diameter,  viscosity  of  the  fluid  sprayed,  and  its  exit 
velocity  relative  to  the  aircraft  speed.  These,  to- 
gether with  pressure  and  pump  rates,  result  in  two 
shear  regimes  which  are  the  ultimate  controllers  of 
droplet  size.  This  report  presents  evidence  for  the 
above  from  mathematical  model  studies,  laborato- 
ry windstream  tests,  and  flight  tests  of  both  piston 
and  turbo  powdered  aircraft.  The  data  are  used  to 
propose  a  framework  of  requirements  for  optimal 
aerial  dispersant  application  operations.  (Author's 
abstract) 
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PERFORMANCE  EVALUATION  OF  A  NEW 
VERSATILE  OIL  SPILL  DISPERSANT, 

Exxon  Chemical  Co.,  Houston,  TX.  Technology 
Div. 

K.  W.  Becker,  and  G.  P.  Lindbloom. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p.  61-64,  6  fig,  5  tab,  2 
ref. 

Descriptors:  "Oil  spills,  *Dispersants,  *Surfactants, 
•Evaluation,  'Saline  waters,  'Aircraft,  Oil,  Salini- 
ty, Viscosity,  Oil-water  interfaces,  Organic  sol- 
vents. 

Several  oil  spill  dispersants  available  since  1975 
have  successfully  dispersed  spills  of  light  to 
medium  oils.  However,  they  generally  have  per- 
formed poorly  on  heavily  weathered  oil,  low  grav- 
ity viscous  oils,  waxy  crudes,  'chocolate  mousse' 
emulsions,  and  any  oil  spilled  in  cold  environ- 
ments. Some  also  were  not  formulated  for  use  on 
waters  of  low  salinity.  In  many  cases  involving 
spills  of  low  viscosity  oils,  the  decision  to  use 
chemical  treatment  has  been  delayed  until  the  oil  is 
in  a  weathered  state.  Chemical  treatment  under 
any  of  these  conditions  requires  that  the  active 
surfactants  reach  the  oil/water  interface  with  the 
aid  of  a  penetrating  hydrocarbon  solvent.  Such 
formulations  lose  effectiveness  when  diluted  with 
water  (as  in  boat  spraying)  and  usually  must  be 
used  undiluted  at  a  high  dosage.  They  also  often 
are  too  low  in  viscosity  and  density  to  be  sprayed 
efficiently  by  aircraft.  This  paper  discusses  the 
properties  and  performance  of  formulations  which 
avoid  the  above  oil  viscosity  and  water  salinity 
problems  and  offer,  for  the  first  time,  opportunity 
for  widespread  chemical  treatment  of  such  spills 
by  aerial  spray  from  large  aircraft.  (Author's  ab- 
stract) 
W86-04009 


EFFECTTVENESS,  BEHAVIOR,  AND  TOXICI- 
TY OF  DISPERSANTS, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
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SELF-CONTAINED  OIL  RECOVERY  SYSTEM 
FOR  USE  IN  PROTECTED  WATERS, 

Coast  Guard,  Washington,  DC.  Office  of  the  Com- 
mandant. 

S.  Cohen,  and  S.  Dalton. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  73-79,  9  fig. 

Descriptors:  'Oil  spills,  'Cleanup  operations,  'Oil 
recovery,  'Storage,  'Skimming,  Oil,  Booms,  Con- 
tainment boom,  Barriers. 

The  U.S.  Coast  Guard's  success  with  the  high  seas 
skimming  barrier  prompted  the  development  of  a 
smaller,  half-scale  version  for  use  in  protected  bays 
and  harbors.  The  smaller  version  (SCOOP)  enables 
more  rapid  deployment  with  significantly  fewer 
people.  Individual  components  of  the  system  in- 
clude a  65-foot  section  of  skimming  barrier  with 
redesigned  skimming  struts,  200  feet  of  contain- 
ment boom,  two  30-foot  work  boats  for  storage, 
transport,  and  operation  of  the  system,  trailers  to 
carry  the  boats  to  the  scene,  and  an  oil  recovery 
system  including  double-acting  diaphragm  pump, 


gravity-type  oil-water  separator,  and  750  gallon 
collapsible  storage  bags.  In  tests  at  the  Environ- 
mental Protection  Agency's  Oil  and  Hazardous 
Materials  Simulated  Test  Tank  (OHMSETT)  facil- 
ity, the  SCOOP  exhibited  recovery  efficiencies 
between  30  percent  and  60  percent  over  a  speed 
range  of  0.5  to  1.75  knots.  The  oil  recovery  rate 
was  between  30  and  70  gallons  per  minute  over  the 
same  speed  range.  At  speeds  below  0.9  knots  there 
were  no  losses  of  oil  from  the  boom.  The  system 
has  been  delivered  to  the  Coast  Guard  Gulf  Strike 
Team  in  Bay  St.  Louis,  Mississippi,  where  it  is 
being  evaluated  through  use  in  routine  spill  re- 
sponse operations  and  exercises.  (Author's  ab- 
stract) 
W86-O4011 


OHMSETT  TEST  OF  TRUCK-MOUNTED 
VACUUM  SYSTEMS  FOR  OIL  SPILL  RECOV- 
ERY, 

Mason  and  Hanger-Silas  Mason  Co.,  Inc.,  Leon- 
ardo, NJ. 

D.  C.  Gates,  K.  M.  Carradino,  and  W.  R.  Sanftner. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  81-85,  1  fig,  4  tab,  6 
ref. 

Descriptors:  'Oil  recovery,  'Vacuum  skimming, 
'Oil  skimmers,  Skimming,  'Oil  spills,  Cleanup  op- 
erations. 

Two  recent  test  programs  at  the  U.S.  Environmen- 
tal Protection  Agency's  Oil  and  Hazardous  Materi- 
als Simulated  Environmental  Test  Tank  (OHM- 
SETT) examined  two  different  vacuum  systems. 
The  first  program,  performed  in  September  1980, 
tested  a  vacuum  truck  fabricated  by  Coleman  En- 
vironmental and  Pollution  Control  Equipment  Co., 
Inc.  and  a  Vactor  2045  air  conveyor  system  made 
by  the  Peabody  Myers  Company.  The  vacuum 
truck  produced  an  average  and  an  oil  recovery 
efficiency  of  18  percent.  Results  confirmed  the 
prevalent  belief  that  this  type  of  equipment  is  well 
suited  for  use  in  thick  slicks  (i.e.,  above  60  millime- 
ters). The  addition  of  skimmer  attachments  to  the 
hose  end  increased  recovery  efficiency  without 
affecting  oil  recovery  rate.  The  air  conveyor  tests 
resulted  in  an  average  oil  recovery  rate  of  4.4  cu 
m/hour  (19.4  gpm)  and  a  recovery  efficiency  of  61 
percent.  The  air  conveyor  worked  well,  particular- 
ly with  thinner  slicks.  The  independent  variables 
incorporated  into  the  first  test  program  included 
slick  thickness,  test  oil  viscosity,  blower  speed, 
length  of  the  recovery  hose,  the  height  of  the 
suction  hose  end  above  the  slick,  and  use  of  skim- 
mer attachments.  The  second  test  program,  per- 
formed in  August  1982,  extended  the  investigations 
of  the  initial  program,  adding  a  more  viscous  test 
oil,  debris,  and  a  different  skimming  attachment  for 
the  hose  end.  Also  included  were  tests  to  confirm 
results  of  the  first  program.  The  truck  used  in  the 
second  program  was  another  vacuum  truck  made 
by  Coleman  Environmental  and  Pollution  Control 
Equipment  Co.,  Inc.  The  standard  vacuum  truck 
yielded  an  average  oil  recovery  rate  of  5.0  cu  m/ 
hour  (22  gpm)  with  an  average  oil  recovery  effi- 
ciency of  51  percent.  This  was  over  nine  different 
phases,  each  phase  studying  the  effect  of  a  different 
combination  of  variables.  Skimming  a  higher  vis- 
cosity test  oil  in  the  range  of  1 1.2  centipoise  (cp)  to 
318  cp  caused  an  increase  in  oil  recovery  rate  and 
recovery  efficiency.  The  addition  of  a  skimming 
attachment  increased  recovery  efficiency  and  de- 
creased oil  recovery  rate.  Tests  with  debris  con- 
firmed the  necessity  of  keeping  debris  away  from 
the  hose  end.  (Author's  abstract) 
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OHMSETT  PUMP  TESTS, 

Mason  and  Hanger-Silas  Mason  Co.,  Inc.,  Leon- 
ardo, NJ. 

M.  Borst,  R.  J.  Cocherell,  and  H.  W.  Lichte. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  87-94,  5  fig,  1  tab,  11 
ref. 

Descriptors:  'Oil  recovery,  'Pumps,  'Pump  test- 
ing, 'Oil  spills,  Cleanup  operations. 


Pumps  are  an  integral  part  of  all  oil  spill  recovery 
operations.  Skimmers  and  booms  are  of  little  or  no 
practical  use  if  the  recovered  spill  cannot  be  trans- 
ferred to  permanent  installations  for  further  treat- 
ment, storage,  or  disposal.  The  recovered  oil  may 
be  weathered,  emulsified,  debris-filled,  or  simply 
highly  viscous.  The  U.S.  Environmental  Protec- 
tion Agency  has  recognized  the  importance  of  this 
often  over-simplified  operation  and  performed  tests 
at  its  Oil  and  Hazardous  Materials  Simulated  Envi- 
ronmental Test  Tank  (OHMSETT)  to  document 
the  performance  of  a  variety  of  pumps  commonly 
used  at  spills  and  pumps  less  commonly  used  for 
this  specific  purpose.  The  tests  were  designed  to 
provide  performance  curves  for  each  pump  and  to 
document  the  abilities  of  the  pumps  in  four  specific 
situations.  While  the  same  tests  were  applied  to 
each  pump  to  produce  these  performance  curves, 
because  of  the  different  designs  and  inherent  char- 
acteristics of  each  of  the  pumps  (an  internal  and 
external  gear,  progressive  cavity,  centrifugal,  and 
diaphragm  type),  comparisons  were  not  intended 
and  would  be  counterproductive.  The  results  of 
the  tests  on  each  pump  stand  on  their  own  merits. 
The  first  tests  run  with  each  pump  were  conducted 
to  measure  the  suction-head  and  discharge-head 
abilities  of  each  unit  using  clean  oils.  Four  oils 
were  chosen  to  cover  a  range  of  viscosities  from 
less  than  10  centipoise  to  several  thousand  centi- 
poise depending  on  ambient  conditions.  The  next 
set  of  tests  documented  the  pumping  characteris- 
tics when  oil  and  water  were  introduced  to  the 
pump  as  non-mixed  fluids  for  concurrent  pumping 
and,  more  importantly,  measured  the  tendency  of 
the  pump  to  emulsify  the  oil  and  water.  The  third 
set  of  tests  measured  the  same  relationship  as  the 
oil  tests  using  pre-emulsified  oil  of  a  high  apparent 
viscosity  as  a  non-Newtonian  test  fluid.  The  fourth 
set  of  tests  simply  measured  debris-handling  abili- 
ties of  the  pump.  This  paper  presents  the  initial 
results  for  the  types  of  pumps  chosen  from  the 
OHMSETT  inventory.  (Author's  abstract) 
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RESEARCH  AND  DEVELOPMENT  EM  THE  IN- 
STTTUTE  OF  OCEAN  ENVIRONMENTAL 
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Japan  Foundation  for  Shipbuilding  Advancement, 
Tokyo.  Inst,  of  Ocean  Environmental  Technology. 
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In:  Proceedings  of  the  1983  Oil  Spill  Conference 
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can Petroleum  Institute,  February  28-March  3, 
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Descriptors:  'Oil  spills,  'Booms,  'Skimmers, 
•Chemical  dispersants,  Cleanup  operations,  Design 
objectives. 

This  paper  presents  a  summary  of  research  and 
development  projects  at  the  Institute  of  Ocean 
Environmental  Technology.  First,  projects  in  the 
field  of  oil  boom  and  skimmer  development  are 
described.  Oil  containment  performance  for  each 
of  four  new  oil  booms,  and  the  oil  recovery  rate 
for  each  of  seven  new  oil  recovery  devices  and  a 
new  oil  recovery  ship  are  explained.  Next,  as  typi- 
cal examples  of  research  projects  concerning  ocean 
and  marine  environmental  problems,  summaries  of 
the  following  themes  are  presented:  (a)  oil  spread- 
ing on  the  water  surface,  (b)  the  mechanism  of  oil 
leakage  from  a  flat  plate  barrier,  (c)  oil  slick  behav- 
ior around  a  moving  catamaran  skimmer,  (d)  a  law 
of  similarity  for  the  performance  of  oil  recovery 
equipment,  (e)  evaporation  of  gasoline  under  vari- 
ous conditions,  (0  the  relationship  of  spilled  oil  and 
dissolved  oxygen  in  sea  water,  (g)  the  effectiveness 
of  chemical  dispersants  for  spilled  gasoline,  (h)  the 
generation  of  transient  waves  in  a  circulating  water 
channel,  and  (i)  experiments  with  a  wave  energy 
absorber.  (Author's  abstract) 
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can  Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  115-119,  4  fig,  5  tab, 
Href. 

Descriptors:  *Oil  spills,  *Biodegradation,  *Cleanup 
operations,  Oil  pollution,  Oil. 

Biodegradation  of  oil  is  a  natural  and  universal 
process.  Unfortunately,  it  is  a  slow  one,  and  most 
attempts  to  enhance  it  have  failed.  A  new  ap- 
proach has  been  devised  to  try  to  render  this 
enhancement  process  operational.  A  nutrient  in- 
cluding nitrogen,  phosphorus  and  carbon  has  been 
developed  and  formulated  as  an  oleophilic  microe- 
mulsion.  It  is,  therefore,  not  dispersed  in  seawater. 
The  nutrient  has  been  tested  in  laboratory  and  field 
situations  in  temperate  and  cold  climates.  Biode- 
gradation rates  have  ranged  from  60  percent  to  85 
percent  depending  on  conditions.  Combined  with 
natural  evaporation,  enhanced  oil  biodegradation 
can  lead  to  a  reduction  in  oil  content  of  at  least  65 
percent  in  less  than  one  week.  (Author's  abstract) 
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METHOD  FOR  RANKING  BIOLOGICAL  RE- 
SOURCES IN  OIL  SPILL  RESPONSE  PLAN- 
NING, 

National  Coastal  Ecosystems  Team,  Slidell,  LA. 
For  primary  bibliographic  entry  see  Field  6B. 
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ECOLOGICAL  MAPPING  AND  CLEANUP  OF 
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THE  GULF  OF  MEXICO, 
ARCO  Oil  and  Gas  Co.,  Bakersfield,  CA. 
J.  Lindstedt-Siva,  B.  J.  Baca,  and  C.  D.  Getter. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
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can Petroleum   Institute,   February   28-March   3, 
1983,  San  Antonio,  Texas,  p  175-181,  7  fig,  18  ref. 

Descriptors:  *Oil  spills,  'Cleanup  operations,  'En- 
vironmental effects,  Ecological  effects,  Mapping, 
Oil  pollution,  Oil,  Gulf  of  Mexico. 

Several  companies  involved  in  the  marine  trans- 
portation of  petroleum  in  the  Gulf  of  Mexico  have 
established  the  Marine  Industry  Group  (MIRG). 
MIRG  has  funded  two  oil  spill  contingency  plan- 
ning information  projects  for  the  Gulf  of  Mexico. 
The  Resources  and  Logistics  Element  identifies  the 
location  and  accessibility  of  cleanup  equipment  in 
the  area  of  interest.  The  Environmental  Element 
describes  Gulf  of  Mexico  environments,  identifies 
biologically  and  socioeconomically  sensitive  areas, 
and  includes  countermeasure  considerations.  This 
paper  examines  the  environmental  element  of  the 
MIRG  project.  The  purpose  of  this  element  is  to 
provide  environmental  information  on  the  Gulf  of 
Mexico  coastline  in  a  form  that  can  easily  be  used 
during  an  oil  spill  emergency.  The  information 
covers  both  U.S.  and  Mexican  nearshore  waters 
and  coastal  areas  and  is  specific  enough  to  provide 
meaningful  guidance  to  spill  response  personnel. 
The  environmental  element  is  divided  into  two 
volumes.  Volume  I  is  an  environmental  overview 
of  the  Gulf  of  Mexico  environments,  an  analysis  of 
possible  spill  impacts,  and  spill  cleanup  consider- 
ations for  each  type  of  environment.  Volume  II  is 
divided  into  regional  sections.  Each  section  in- 
cludes overview  maps  of  the  area  covered,  detailed 
maps  of  identified  sensitive  areas,  and  accompany- 
ing data  sheets  which  include  reasons  for  sensitivi- 
ty, access  and  possible  launch  points  for  equip- 
ment, and  countermeasure  considerations.  These 
volumes  are  designed  to  function  as  field  manuals 
during  spills  as  well  as  reference  documents  for 
spill  response  planning.  (Author's  abstract) 
W86-04019 


OIL  SPHX   PROTECTION   PLANNING   FOR 
NATURAL  RESOURCES  EN  OREGON, 


Oregon   State   Dept.   of  Environmental   Quality, 

Corvallis. 

For  primary  bibliographic  entry  see  Field  6A. 

W86-04020 


OIL  SPILL  PREPAREDNESS  IN  A  TROPICAL 
OFFSHORE  AREA, 

Smith   Associates   Consulting    System    Engineers 

Ltd.,  Surrey  (England). 

For  primary  bibliographic  entry  see  Field  6A. 

W86-04021 


OIL  SPILL  ON  NORTHERN  SHORELINES: 
AN  EVALUATION  OF  SOME  OPTIONS  DEAL- 
ING WITH  THIS  PROBLEM, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 
for  Industriell  og  Teknisk  Forskning. 
E.  Senstad,  and  P.  Sveum. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  255-260,  10  fig,  6  tab, 
16  ref. 

Descriptors:  *Oil  spills,  'Cleanup  operations,  'Oily 
water,  'Shores,  Coasts,  Composting,  Oil  pollution, 
Oil. 

Three  options  for  dealing  with  oily  debris  from  oil 
contaminated  shorelines  are  studied.  It  is  shown 
that  bunker  oil  does  not  affect  plant  life  but  does 
kill  the  invertebrates  in  the  contaminated  supra- 
littoral  zone.  A  non-sticky  soil  surface  can  be  es- 
tablished if  treated  with  a  sorbent.  Oily  debris 
picked  up  by  hand,  composted  with  sorbents,  and 
conditioned  with  fertilizers  showed  a  decrease  in 
total  oil  content  of  approximately  60  percent  after 
400  days.  The  addition  of  sorbents  gave  approxi- 
mately the  same  rate  of  biodegradation,  whereas 
the  addition  of  fertilizer  alone  had  a  less  beneficial 
effect  on  oil  biodegradation.  The  use  of  sorbents 
did  not  affect  the  generation  of  leachate  water 
from  the  compost  piles.  The  oil  content  in  the 
leachate  was  between  20  and  40  milligrams  per 
liter.  Seaweed  in  the  oily  debris  decomposed  rapid- 
ly. The  volume  of  piles  was  reduced  by  about  50 
percent.  Total  oil  content  was  approximately  con- 
stant in  the  compost  piles.  The  rapidly  decompos- 
ing seaweed  made  it  difficult  to  keep  the  compost 
piles  in  an  aerobic  state.  Oily  debris  mixed  with 
lime  (CaO)  produced  a  dry  material.  The  lime 
volume  required  was  approximately  equal  to  the 
oil  volume  in  the  debris.  Even  after  this  treatment, 
some  oil  and  other  organic  components  were  re- 
leased with  the  leachate.  The  process  of  mixing 
lime  into  the  oily  debris  was  very  unpleasant  for 
the  workers  and  posed  a  severe  working  environ- 
ment problem.  (Author's  abstract) 
W86-04022 


SHORELINER  EXPERIMENTS  AND  THE 
PERSISTENCE  OF  OIL  ON  ARCTIC  BEACH- 
ES, 

Woodward-Clyde    Consultants,    Victoria   (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04023 


FIRST  EXPERIENCES  WITH  THE  MASSA- 
CHUSETTS DESTITUTE  OF  TECHNOLOGY 
OIL  SPILL  MODEL, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
H.  N.  Psaraftis,  J.  D.  Nyhan,  and  D.  A.  Betts. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  301-305,  4  fig,  2  tab, 
10  ref. 

Descriptors:  'Oil  spills,  'Modelling,  'Cleanup  op- 
erations, Planning,  Dispersants,  Environmental  ef- 
fects, Cost  Analysis,  Oil. 

A  research  group  at  the  Massachusetts  Institute  of 
Technology  has  completed  the  first  phase  of  devel- 
opment of  a  computer-assisted  model  for  analyzing 
complex  decisions  and  policies  regarding  oil  spill 
cleanup.  The  model  is  the  product  of  an  ongoing 
MIT  Sea  Grant  project  sponsored  by  a  consortium 
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of  government  and  industry  organizations.  The 
model  can  be  used,  among  other  things,  in  'strate- 
gic' planning  for  the  long-term  oil  spill  response 
needs  of  a  region,  in  assisting  on-scene  coordina- 
tors in  responding  to  a  specific  spill  ('tactical  oper- 
ational' setting),  in  evaluating  the  environmental 
and  economic  damages  of  a  spill  versus  the  cost  of 
cleanup,  in  simulation  and  training,  and  in  the 
analysis  of  various  policy  and  regulatory  issues 
such  as  delays,  use  of  dispersants,  and  liability  and 
compensation.  The  model  is  described  in  detail, 
with  a  focus  on  its  potential  uses.  Some  illustrative 
applications  in  the  New  England  region  are  pre- 
sented and  applications  of  the  model  for  the  solu- 
tion of  Petro-Canada's  dispersant  logistics  problem 
are  discussed  briefly.  (Author's  abstract) 
W86-04025 


REVIEW  OF  THE  STATE-OF-THE-ART  OF 
OIL  SPILL  FATE/BEHAVIOR  MODELS, 

Raytheon  Co.,  Portsmouth,  RI.  Submarine  Signal 
Div. 

J.  C.  Huang. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  313-322,  5  tab,  58  ref. 

Descriptors:  'Oil  spills,  'Fate  of  pollutants,  'Mod- 
elling, 'Cleanup  operations,  'Reviews,  Environ- 
mental effects,  Advection,  Evaporation,  Disper- 
sants, Distribution  patterns,  Biodegradation. 

The  fate  and  behavior  of  spilled  oil  can  be  affected 
by  nine  physical,  chemical,  and  biological  process- 
es: advection,  spreading,  evaporation,  dissolution, 
emulsification,  dispersion,  auto-oxidation,  bio-deg- 
radation, and  sinking/sedimentation.  Currently,  oil 
fate  predictions  and/or  the  assessment  of  environ- 
mental impact  or  risk  of  a  spill  are  based  mostly  on 
oil  spill  models  which  simulate  only  the  advective 
processes  and  some  which  include  also  the  spread- 
ing processes.  These  models  do  not  account  for  the 
weathering  or  the  loss  of  the  spilled  oil  that  may 
occur  immediately  or  soon  after  the  spill,  and  thus 
may  lead  to  unrealistic  assessments  or  inaccurate 
predictions.  Models  with  varying  degrees  of  so- 
phistication and  with  different  approaches  for  the 
various  weathering  processes  are  being  developed, 
some  of  them  implemented  in  composite  oil  fate/ 
behavior  models  that  are  constructed  to  provide 
more  realistic  or  accurate  predictions.  To  provide 
some  understanding  of  the  current  state-of-the-art 
of  these  modeling  technologies,  this  paper  presents 
an  overview  and  discussion  of  the  available  models 
for  each  of  the  nine  oil  fate/behavior  governing 
processes.  (Author's  abstract) 
W86-04026 


TEXACO  CONNECTICUT'S  OIL  SPILL  INCI- 
DENT IN  THE  PANAMA  CANAL, 

Panama  Canal  Commission,  APO  Miami  34011. 
C.  V.  Chong,  J.  C.  Jordon,  and  R.  Gutierrez. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  369-370. 

Descriptors:  'Oil  spills,  'Cleanup  operations,  'En- 
vironmental effects,  Oil  recovery,  Case  studies, 
Panama  canal,  Texaco  Connecticut. 

The  second  largest  recorded  oil  spill  to  occur  in 
the  waters  of  the  Panama  Canal  happened  on  June 
7,  1980.  The  39,366  deadweight  ton  (dwt)  United 
States  tanker  Texaco  Connecticut,  while  on  a 
northbound  transit  and  laden  with  Alaskan  crude, 
struck  the  east  bank  of  Gaillard  Cut,  ripping  its 
number  1  and  2  cargo  tanks.  In  a  period  of  ap- 
proximately six  hours,  from  the  time  the  tanker 
struck  the  bank  of  the  canal  until  it  was  anchored 
for  repairs  at  Limon  Bay,  the  Atlantic  entrance  to 
the  Panama  Canal,  an  estimated  4,000  barrels  (bbl) 
or  crude  were  spilled  in  a  distance  of  approximate- 
ly 35  miles.  A  multi-agency  effort  was  deployed 
immediately.  The  Panama  Canal  Commission's 
own  pollution  control  forces,  in  close  working 
coordination  with  other  units  of  the  commission, 
the  United  States  Army  and  the  Government  of 
the  Republic  of  Panama  were  able  to  recover  a 
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total  of  1,361  bbl  of  crude.  Manual  and  mechanical 
methods  of  oil  recovery  were  used  during  27  days 
in  which  an  estimated  total  of  29,396  man  hours 
were  used  at  a  total  cost  of  approximately 
$800,000.  The  environmental  impact  of  the  spill 
was  observed  by  Panama  Canal  Commission  biolo- 
gists as  well  as  by  the  Smithsonian  Tropical  Re- 
search Institute  (STRI).  Although  no  baseline  data 
exists  for  comparison,  it  is  apparent  that  no  far 
reaching  negative  effects  were  imposed  on  the 
fauna  and  flora  of  Gatun  Lake.  (Author's  abstract) 
W86-04028 


HASBAH  6:  OIL  COMPANIES  RESPONSE  TO 
OIL  POLLUTION  IN  THE  ARABIAN  GULF, 

Gulf  Area  Oil  Companies  Mutual  Aid  Organiza- 
tion, Manama  (Bahrain). 
For  primary  bibliographic  entry  see  Field  6B. 
W86-04029 


HASBAH  6  (SAUDI  ARABIA)  BLOWOUT:  THE 
EFFECTS  OF  AN  INTERNATIONAL  OIL 
SPILL  AS  EXPERIENCED  IN  QATAR, 

Shell   International   Petroleum   Mij.,   The   Hague 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04031 


UNDERGOUND  ODL  SPILL  INVESTIGATION 
AND  CLEANUP, 

Environmental  Protection  Agency,  Boston,  MA. 
Region  I. 
D.  Mclntyre. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  393-396,  7  fig,  3  ref. 

Descriptors:  'Oil  spills,  'Cleanup  operations,  'Un- 
derground waste  disposal,  'Leaching,  Oil  pollu- 
tion, Oil  recovery,  Case  studies,  Oil. 

In  April  1978,  the  U.S.  Environmental  Protection 
Agency  (EPA)  Region  I  office  received  an  oil  spill 
report  which  involved  a  sheen  leaching  from  an 
industrial  park  into  a  river  in  Connecticut.  Initial 
investigation  revealed  only  two  10,000-gallon  and 
one  11,000-gallon  buried  storage  tanks  as  possible 
sources.  All  were  located  relatively  close  together 
about  200  feet  from  the  river.  The  maintenance 
man  reported  that  one  of  the  10,000-gallon  tanks 
had  spilled  an  estimated  500  gallons  into  the 
ground  the  previous  year.  EPA  responded  and 
initially  worked  with  the  property  owner  and  the 
Connecticut  Department  of  Environmental  Protec- 
tion in  addressing  the  problem.  Although  the 
leaching  seemed  to  be  relatively  minor  at  first,  it 
gradually  increased  after  July  1978.  The  property 
owner  was  unable  to  finance  cleanup  actions  after 
the  first  few  months.  EPA  assumed  cleanup  re- 
sponsibility, using  federal  funds,  and  eventually 
took  over  all  investigation  and  recovery  efforts  in 
1980.  The  incident  has  involved  many  phases,  in- 
cluding locating  and  estimating  the  volume  of  the 
underground  contamination,  attempted  source 
identification  through  sample  analysis,  installing 
recovery  systems,  excavating  the  oil  storage  tanks, 
winter  operations  of  the  recovery  systems,  disposal 
of  product,  and  river  cleanup.  Analyses  of  test 
boring  data  in  1979  indicated  the  maximum  volume 
of  spilled  product  on  the  groundwater  to  be  be- 
tween 50,000  and  150,000  gallons.  Since  1980,  the 
recovery  system  alone  have  yielded  more  than 
90,000  gallons  of  oil,  making  this  innocuous  inci- 
dent one  of  the  largest  inland  oil  spills  ever  in 
Region  I.  It  also  has  been  the  most  expensive 
federally-funded  inland  spill  in  the  region.  Recov- 
ery from  the  groundwater  is  expected  to  continue 
through  1982,  albeit  at  a  decreasing  rate.  The  total 
observed  volume  of  oil  involved  in  the  spill  will 
probably  exceed  110,000  gallons.  (Author's  ab- 
stract) 
W86-O4032 


GEOMORPHOLOGICAL  IMPACT  OF  CLEAN- 
UP OF  AN  OILED  SALT  MARSH  OLE 
GRANDE,  FRANCE), 

Institut  National  de  la  Recherche  Scientifique,  Ri- 
mouski  (Quebec). 


For  primary  bibliographic  entry  see  Field  5C. 
W86-04039 


GROUND  WATER  QUALITY  PROTECTION: 
THE  ISSUE  IN  PERSPECTIVE, 

Robert   S.    Kerr   Environmental    Research    Lab., 

Ada,  OK. 

C.  W.  Hall. 

IN:  Second  International  Conference  on  Ground 

Water   Quality   Research:   Proceedings,    National 

Center   for   Ground    Water    Research,    Houston, 

Texas.  (1985).  p  3-5,  12  ref. 

Descriptors:  'Groundwater,  'Water  quality  pro- 
tection, 'Water  quality  control,  Environmental 
protection.  Legislation,  Public  participation, 
Groundwater  pollution. 

The  importance  of  protecting  ground-water  re- 
sources cannot  be  overstated,  and  many  people 
throughout  the  world  seem  anxious  to  physically 
and  financially  support  a  rational  program  to  this 
end.  The  complacency  of  the  public  regarding  the 
quality  of  ground-water  was  destroyed  with  head- 
line-grabbing incidents  of  pollution  such  as  Love 
Canal,  Valley  of  the  Drums,  and  Times  Beach. 
Contrary  to  earlier  popular  belief,  the  soil  mantle 
has  been  shown  to  be  ineffective  in  the  cleansing  of 
certain  pollutants  from  the  water  flowing  through 
it.  The  legislative  basis  for  developing  and  imple- 
menting broad  ground-water  quality  protection 
programs  exists,  although  it  is  dispersed  in  a  varie- 
ty of  pieces  of  legislation.  Such  programs  presup- 
pose the  existence  of  the  scientific  knowledge  nec- 
essary to  produce  viable  and  effective  results  from 
its  implementation.  This  article  addresses  the  re- 
search needed  for  accumulation  of  this  scientific 
knowledge.  (Author's  abstract) 
W86-04043 


APPLICATION  OF  BIOLOGICAL  TRANSFOR- 
MATIONS IN  GROUND  WATER, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
P.  L.  McCarty. 

IN:  Second  International  Conference  on  Ground 
Water  Quality  Research:  Proceedings,  National 
Center  for  Ground  Water  Research,  Houston, 
Texas.  (1985).  p  6-1 1,  2  fig,  3  tab,  24  ref. 

Descriptors:  'Biotransformation,  'Groundwater, 
•Groundwater  pollution,  Microorganisms,  Biode- 
gradation,  Microbial  degradation,  Organic  com- 
pounds. Substrates,  Path  of  pollutants,  Fate  of  pol- 
lutants. 

Microorganisms  can  bring  about  the  transforma- 
tion of  many  common  trace  organic  ground-water 
contaminants  which  serve  as  secondary  substrates. 
Half-lives  of  such  compounds  are  generally  long 
because  of  low  active  microbial  concentrations, 
inappropriate  environmental  conditions,  or  inabil- 
ity of  indigenous  bacteria  to  acclimate  to  the  com- 
pounds. Some  hazardous  compounds  such  as 
chlorinated  benzenes  appear  biodegradable  only 
under  aerobic  conditions,  while  others  such  as 
many  halogenated  aliphatic  compounds  appear 
biodegradable  only  under  anaerobic  conditions. 
Biotransformation  of  some  compounds,  such  as 
tetrachloroethylene,  1,1,1-trichloroethane,  and  eth- 
ylene dibromide,  result  in  the  transient  formation 
of  intermediates  such  as  vinyl  chloride.  The  impact 
of  environmental  conditions  and  intermediate  for- 
mation needs  to  be  better  understood.  Biotransfor- 
mation rates  might  be  increased  through  the  stimu- 
lation of  indigenous  bacteria  by  injection  of  a  suita- 
ble primary  substrate  and  required  nutrients,  and 
by  maintenance  of  a  suitable  environment.  This 
might  also  result  from  the  introduction  of  acclimat- 
ed bacteria.  However,  much  more  needs  to  be 
known  about  the  native  microorganisms,  their  bio- 
chemical capabilities,  and  the  effect  of  environ- 
mental conditions  on  biodegradation.  (Author's  ab- 
stract) 
W86-04044 


MICROBIAL  ECOLOGY  OF  A  HAZARDOUS 
WASTE  DISPOSAL  SITE:  ENHANCEMENT  OF 
BIODEGRADATION, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 
Science  and  Engineering. 


For   primary   bibliographic  entry   see   Field   SD. 
W86-04048 


SORPTION  OF  ORGANIC  SOLUTES:  COM- 
PARISON BETWEEN  LABORATORY-ESTI- 
MATED RETARDATION  FACTORS  AND 
FIELD  OBSERVATIONS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  SB. 
W86-04051 


REMOVAL  OF  IRON  AND  MANGANESE 
FROM  GROUND  WATER  WITH  THE  VYRE- 
DOX  METHOD, 

Ground  Water  Associates,  Inc.,  Arlington,  MA. 
A.  W.  Zienkiewicz. 

IN:  Second  International  Conference  on  Ground 
Water  Quality  Research:  Proceedings,  National 
Center  for  Ground  Water  Research,  Houston, 
Texas.  (1985).  p  74-77,  5  fig,  3  tab,  4  ref. 

Descriptors:  'Iron,  'Manganese,  'Vyredox,  Water 
quality  control,  Oxidation-reduction  potential, 
Groundwater. 

Water  systems  with  wells  drawing  ground  water 
containing  soluble  iron  and  manganese  can  have 
production  capacity  losses,  transmission  capacity 
losses  and  consumer  complaints  about  odor,  stain- 
ing and  taste.  Vyredox  is  a  method  for  removing 
iron  and  manganese  from  ground  water  at  the 
source,  in  the  ground,  before  the  water  is  drawn  to 
a  well.  It  works  by  raising  the  redox  potential  in 
the  ground  around  a  well  with  periodic  recharges 
of  aerated  water  using  specially  engineered  condi- 
tioning equipment  and  recharge  wells.  The  oxygen 
in  the  recharge  water  acts  as  a  catalyst  to  begin  t 
biochemical  reaction  that  transforms  iron  and  man- 
ganese from  their  soluble  form  to  insoluble  com- 
pounds that  are  kept  in  the  ground  away  from  the 
well.  Vyredox  plants  have  been  in  operation  world 
wide  since  1955.  Since  1979,  in  the  U.S.,  pilot 
studies  have  been  conducted  at  20  sites.  Full  scale 
plants  have  been  completed  at  three  sites  and  art 
under  construction  at  three  more.  Vyredox  hat 
proved  applicable  and  economical  in  varied  set- 
tings for  a  wide  range  of  raw  water  quality.  (Au- 
thor's abstract) 
W86-04061 


APPLICATION  OF  MULTI-PHASE  FLOW 
THEORY  AT  A  CHEMICAL  WASTE  LAND 
FILL,  NIAGARA  FALLS,  NEW  YORK, 

Little  (Arthur  D),  Inc.,  Cambridge,  MA. 

J.  H.  Guswa. 

In:  Second  International  Conference  on  Ground 

water    Quality    Research:    Processings,    Nationa 

Center  for  Groundwater  Research,  Houston,  TX 

(1985).  p  108-1 1 1,  7  fig,  1  tab,  8  ref. 

Descriptors:  'Chemical  wastes,  'Multiphase  flow 
•Path  of  pollutants,  'Landfills,  'Waste  pollutioi 
protection,  'New  York,  Waste  dumps,  Simulation 
Flow  simulators,  Fluid  flow,  Hydrogeology,  Niag 
ara  Falls. 

A  one-dimensional  two-phase  fluid  flow  simulato: 
was  developed  for  Occidental  Chemical  Corpora 
tion  to  aid  design  of  a  remedial  action  plan  for  i 
chemical  waste  landfill  in  the  Niagara  Falls  area 
New  York.  A  two-phase  flow  model  was  neces 
sary  because  field  observations  have  indicated  tha 
immiscible  dense  organic  chemicals  exist  as  a  sepa 
rate  fluid  phase  in  the  landfill.  Under  these  condi 
tions  the  effects  of  capillary  pressure  forces  as  wel 
as  hydrodynamic  and  gravitational  forces  must  tx 
considered  in  order  to  predict  fluid  movement  ant 
to  simulate  the  effects  of  various  remedial  actions 
The  two-phase  fluid  flow  simulator  was  used  tt 
identify  various  hydrogeologic  conditions  whicl 
could  be  an  effective  barrier  to  the  downwart 
migration  of  a  heavier-than-water  non-aqueou 
phase  liquid  (NAPL)  from  unconsolidated  glacia 
deposits  to  the  underlying  bedrock.  Analysis  o 
model  results  indicated  that  even  under  a  down 
ward  hydraulic  gradient  natural  differences  in  cap 
illary  pressure  relationships  for  different  lithologie 
could  prevent  downward  migration  of  NAPL.  I 
was  also  determined  that  in  the  absence  of  nature 
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lithologic  barriers  an  upward  hydraulic  gradient 
created  by  an  overburden  dewatering  system  could 
also  prevent  downward  migration  of  NAPL.  (Au- 
thor's abstract) 
W86-04069 


MODEL  TO  EVALUATE  SALT  WATER  IN- 
TRUSION DUE  TO  DIFFERENT  CONJUNC- 
TIVE USE  STRATEGEES  IN  COASTAL 
AQUIFERS  IN  SAUDI  ARABIA, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
Engineering. 

T.  H.  Illangasekare,  and  H.  J.  Morel-Seytoux. 
In:  Second  International  Conference  on  Ground- 
water  Quality    Research:    Proceedings,    National 
Center  for  Groundwater  Research,  Houston,  TX. 
(1985).  pi  19-121,  lfig,  7ref. 

Descriptors:  'Saline  water  intrusion,  'Modeling, 
•Coastal  aquifers,  Groundwater,  Surface-ground- 
water  relations,  Numerical  analysis,  Surface  water, 
Groundwater  quality. 

A  study  was  conducted  to  evaluate  different  strate- 
gies of  conjunctive  use  management  of  surface  and 
groundwater  in  the  coastal  aquifers  of  the  Red  Sea 
coast  in  Saudi  Arabia.  A  physically  based  distribut- 
ed parameter  model  was  developed  to  simulate 
both  the  physical  behavior  and  the  operational 
behavior  of  the  surface-groundwater  system.  The 
numerical  model  developed  was  based  on  the  'Dis- 
crete Kernel  Approach'  of  groundwater  modeling 
(a  response  matrix  model).  The  development  strat- 
egies tested  were  designed  to  use  the  groundwater 
as  a  supplementary  source  to  the  traditionally  used 
surface  supplies.  The  excessive  extraction  of 
groundwater  may  result  in  the  mining  of  the  aqui- 
fer and  degradation  of  groundwater  quality  by  the 
intrusion  of  sea  water.  A  component  of  the  model 
simulates  the  salinity  transport  at  the  coastal 
boundary  of  the  aquifer.  This  paper  presents  the 
design  of  this  model  component  and  the  proce- 
dures used  in  the  coupling  of  the  salinity  transport 
model  to  the  quantity  flow  model.  A  simple  tech- 
nique where  the  solute  transport  by  hydrodynamic 
dispersion  and  convection  were  treated  separately 
was  used.  The  study  results  showed  that  the  test 
strategies  will  not  drastically  effect  the  groundwat- 
er quality  by  seawater  intrusion.  (Author's  ab- 
stract) 
W86-04072 


NITRATE  CONCENTRATIONS  IN  MUNICI- 
PAL WELLS  LOCATED  WITHIN  A  RIVER 
BED, 

Nebraska  Univ.  at  Omaha.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4B. 
W86-04O78 


CONCENTRATION  OF  ROTAVIRUS  BY  UL- 
TRAFILTRATION, 

Queen  Elizabeth  II  Medical  Center,  Nedlands 
(Australia).  Combined  Clinical  Microbiology  Serv- 
ice. 

J.  Jansons,  and  M.  R.  Bucens. 
Water  Research  WATRAG,  Vol.  20,  No.  1,  p  79- 
83,  January  1986.  3fig,  1  tab,  20  ref. 

Descriptors:  'Rotaviruses,  'Ultrafiltration, 
'Wastewater  treatment,  'Water  pollution  treat- 
ment, Groundwater  recharge,  Aquifers,  Enteric 
viruses,  Adsorption,  Elution,  Filtration,  Protein 
wash,  Enzyme-Linked  Immunosorbent  Assay, 
ELISA. 

The  use  of  wastewater  for  the  recharge  of  ground- 
water aquifers  offers  a  practical  and  economic 
method  for  its  disposal.  In  order  to  overcome  the 
problem  of  contamination  of  the  aquifer  with 
human  pathogens  which  include  enteric  viruses, 
careful  studies  of  the  survival  and  movement  of 
these  agents  must  be  performed.  The  currently 
accepted  procedure  for  concentrating  viruses  from 
large  volumes  of  water  is  the  Viradel  method, 
which  utilizes  the  filter  adsorption-elution  princi- 
ple, with  secondary  concentration  carried  out  by 
membrane  filtration,  aluminum  hydroxide  precipi- 
tation or  organic  flocculation.  However,  this 
method  is  known  to  be  tedious  and  time  consum- 


ing, exposing  viruses  to  high  and  low  pH  during 
adsorption  and  elution,  often  with  virus  survival. 
These  factors  have  created  a  need  for  the  develop- 
ment of  concentration  techniques  that  would 
enable  more  reliable  detection  of  a  broad  range  of 
enteric  viruses.  In  this  study  a  number  of  param- 
eters were  varied  in  an  attempt  to  optimize  recov- 
eries via  hollow  fibre  ultrafiltration  evaluated  for 
its  capacity  to  concentrate  human  rotavirus  from 
experimentally  contaminated  groundwater.  The  re- 
sults of  these  experiments  suggest  that  virus  recov- 
ery is  greatly  improved  by  utilizing  either  a  protein 
wash  with  beef  extract  or  by  backflushing  the 
hollow  fibres  with  phosphate  buffered  saline.  An 
enzyme-linked  immunosorbent  assay  (ELISA)  was 
used  to  determine  rotavirus  recoveries  after  con- 
centration. (Lantz-PTT) 
W86-04112 


REMOVAL  OF  NITRATE  IN  DRINKING 
WATER  BY  ION  EXCHANGE  -  IMPACT  ON 
THE  CHEMICAL  QUALITY  OF  TREATED 
WATER, 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 

des  Nuisances. 

For  primary  bibliographic  entry  see  Field  5F. 

W86-04128 


MONITORING  OF  ENTEROVIRUSES  IN  THE 

WATER    SUPPLY    OF    BARCELONA    FROM 

SURFACE  WATER  OF  THE  RIVER  LLOBRE- 

GAT     (CONTROLE     D'ENTEROVIRUS     DAS 

L'APPROVISIONNEMENT     A     BARCELONE 

PAR  L'EAU  DE  SURFACE  DU  FLEUVE  LLO- 

BREGAT), 

Sociedad  General  de  Aguas  de  Barcelona  (Spain). 

F.  Ribas,  J.  M.  Hugueut,  and  J.  Perramon. 

Aqua  AQUAAA,  No.  1,  p  34-44,  1986.  3  fig,  12 

tab,  2  ref. 

Descriptors:  'Enteroviruses,  'Water  supply,  'Bar- 
celona, 'Surface  water,  'Llobregat  River,  Adsorp- 
tion, Elution,  Water  analysis,  Physiochemical 
properties,  Bacterial  analysis,  Potable  water, 
Drinking  water,  Spain. 

Described  is  enterovirus  control  in  the  water 
supply  to  Barcelona  by  superficial  water  from  the 
river  Llobregat  during  a  period  of  two  years.  First, 
the  implementation  of  a  unit  to  concentrate  entero- 
virus starting  from  large  volumes  of  water  by 
adsorption/elution  on  glass  dust  is  studied.  Second, 
a  study  of  15  Samplings  of  10  points  of  the  Llobre- 
gat basin  analyzing  the  enterovirus  as  well  as  sev- 
eral physicochemical  and  bacteriological  param- 
eters is  conducted.  Finally,  the  evolution  of  the 
different  parameters  in  the  successive  phases  of 
potabilization  of  the  superficial  water,  is  being 
studied.  (Author's  abstract) 
W86-04153 


ESTIMATION  OF  DISTRIBUTIONAL  PARAM- 
ETERS FOR  CENSORED  TRACE  LEVEL 
WATER  QUALITY  DATA.  1.  ESTIMATION 
TECHNIQUES, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04168 


ESTIMATION  OF  DISTRIBUTIONAL  PARAM- 
ETERS FOR  CENSORED  TRACE  LEVEL 
WATER  QUALITY  DATA.  2.  VERIFICATION 
AND  APPLICATIONS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04169 


TREATMENT  OPTIMIZATION  OF  MUNICI- 
PAL WASTEWATER  AND  REUSE  FOR  RE- 
GIONAL IRRIGATION, 

Hebrew  Univ.,  Rehovoth  (Israel).  Center  for  Agri- 
cultural Economics  Research. 
For  primary  bibliographic  entry  see  Field  3C. 
W86-04196 


WASTE  TREATMENT/DISPOSAL  SITE  EVAL- 
UATION PROCESS  FOR  AREAS  UNDERLATN 
BY  CARBONATE  AQUIFERS, 


Minnesota  Pollution  Control  Agency,  Roseville. 
J.  A.  Magner,  P.  R.  Book,  and  E.  C.  Alexander. 
Ground  Water  Monitoring  Review,  Vol.  6,  No.  2, 
p  117-121,  Spring  1986.  1  tab,  14  ref. 

Descriptors:  'Waste  treatment,  'Waste  disposal, 
•Aquifers,  'Groundwater  pollution,  Karsts,  Car- 
bonates, Water  pollution  treatment,  Soil  texture, 
Drilling,  Erosion,  Groundwater  movement,  Case 
studies,  Minnesota. 

Fractured  carbonate  or  karst  aquifers  are  highly 
susceptible  to  contamination.  In  Minnesota,  the 
areas  underlain  by  karst  aquifers  are  often  charac- 
terized by  thin  soil  cover,  poorly  cased  wells  and/ 
or  collapse  features.  When  coupled  with  improper 
land  use  decision  these  aquifers  have  become  ex- 
tensively contaminated.  Evaluation  of  existing  or 
potentially  contaminated  sites  has  required  the  de- 
velopment of  unique  site  evaluation  techniques  or 
combinations  of  techniques.  Shallow  geophysics 
have  been  used  successfully  to  determine  subsur- 
face karst  features,  pinpoint  locations  for  additional 
investigations  and  evaluate  pump-test  data.  Soil 
texture,  density  and  relative  moisture  content  have 
been  closely  examined  and  criteria  have  been  es- 
tablished, to  evaluate  subsurface  erosion  suscepti- 
bility. Percent  rock  core  recovery,  mechanical  re- 
sponse of  drilling  and  drilling  fluid  loss  have  been 
used  to  characterize  the  secondary  porosity  and 
potential  contamination  susceptibility  of  the  car- 
bonate roc  nonuniform  lateral  inflow,  since  at  least 
parts  of  the  solution  are  known  analytically. 
(Geiger-PTT) 
W86-04219 


ANALYSIS  OF  A  CONTAMINATED  BEDROCK 
AQUIFER  BY  MEANS  OF  A  PACKER  AND 
ATTEMPTS  AT  REMEDIATION  USENG  A 
PACKER, 

Olin  Chemical  Group,  Charleston,  TN. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04220 


RIPARIAN  LOSSES  OF  NITRATE  FROM  AG- 
RICULTURAL DRAINAGE  WATERS, 

North  Carolina  Agricultural  Research  Service,  Ra- 
leigh. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04260 


NUTRHCNT  REMOVAL  POTENTIAL  OF  SE- 
LECTED AQUATIC  MACROPHYTES, 

Central  Florida  Research  and  Education  Center, 

Sanford,  FL. 

K.  R.  Reddy,  and  W.  F.  DeBusk. 

Journal  of  Environmental  Quality,  Vol.  14,  No.  4, 

p  459-462,  October-December  1985.  2  fig,  3  tab,  22 

ref. 

Descriptors:  'Aquatic  Plants,  'Nitrogen  Removal, 
'Phosphorus  Removal,  'Wastewater  Renovation, 
Water  Hyacinth,  Water  Lettuce,  Pennywort, 
Duckweed,  Azolla,  Salvinia,  Egeria,  Denitrifica- 
tion. 

The  role  of  eight  aquatic  macrophytes  in  removing 
N  and  P  from  nutrient  enriched  waters  was  evalu- 
ated using  microcosm  retention  ponds.  The  aquatic 
macrophytes  included  water  hyacinth  (Eichhornia 
crassipes),  water  lettuce  (Pistia  stratiotes), 
pennywort  (Hydrocotyle  umbellata),  duckweeds 
(Lemna  minor  Spirodela  polyrhiza),  azolla  (Azolla 
caroliniana),  salvinia  (Salvinia  rotundifolia),  and  a 
submersed  macrophyte,  egeria  (Egeria  densa).  Ni- 
trogen removal  by  aquatic  macrophyte  systems 
was  in  the  order  of  water  hyacinth  >  water  lettuce 

>  pennywort  >  Lemna  >  Salvinia  >  Spirodela 

>  egeria  during  the  summer  season,  while 
pennywort  ranked  first  during  the  winter  followed 
by  water  hyacinth,  Lemna,  water  lettuce,  Spiro- 
dela, Salvinia,  and  egeria  systems,  while 
pennywort  and  Lemna  showed  high  P  removal 
rates  during  the  winter  compared  to  other  plants. 
Nitrogen  and  P  removal  were  generally  higher  in 
summer  than  winter.  Plant  uptake  accounted  for  16 
to  75%  of  total  N  removal,  and  12  to  73%  of  total 
P  removal,  indicating  the  possibility  of  N  and  P 
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removal  by  the  mechanisms  other  than  assimilation 

by  plants.  (Author's  abstract) 

W86-04262 


COOPERATIVE  SERVICE  ARRANGEMENTS, 

Department  of  Commerce,  Washington,  DC. 
R.  K.  Hedge,  Jr.,  and  D.  J.  Eaton. 
Southwest    and    Texas    Water    Works    Journal 
STWJDC,  Vol.  67,  No.  4,  p  5,  6,  8,  10,  July  1985. 

Descriptors:  'Drinking  water,  'Water  treatment, 
Water  treatment  facilities,  'Water  supply,  'Water 
law,  Water  policy,  Legal  aspects,  Public  policy. 

Texas  water  law  establishes  the  community's  pre- 
rogative to  decide  the  manner  in  which  it  will 
supply  water  to  local  residents.  Many  communities 
have  chosen  to  maintain  independent  water  supply 
and  distribution  systems.  However,  economic  and 
technical  considerations  may  prompt  a  re-evalua- 
tion of  traditional  institutional  arrangements.  Co- 
operative water  supply  arrangements  may  provide 
a  means  for  checking  the  rising  cost  of  water 
service  and  minimizing  any  added  expenses  associ- 
ated with  achieving  federal  drinking  water  quality 
standards.  A  cooperative  water  supply  arrange- 
ment may  follow  two  alternative  patterns.  In  the 
first,  called  procedural  adaptation,  each  participat- 
ing water  system  maintains  an  independent  identi- 
ty, but  all  cooperate  in  acquiring  and/or  treating 
water.  The  second  approach  involves  the  combin- 
ing of  water  systems  to  form  a  new  entity,  which  is 
a  structural  adaptation.  The  state  and  local  laws 
establish  the  parameters  for  organizational  change 
and  system  financing,  although  final  community 
decisions  will  likely  be  shaped  by  logal,  economic, 
and  political  influences.  (Geiger-PTT) 
W86-04283 


COMPUTERS     JOIN     THE     MAINTENANCE 
TEAM, 

Saint  Petersburg  City  Public  Works,  FL. 
For  primary  bibliographic  entry  see  Field  6A. 
W86-04302 


MUDDY  WATER  AND  AMERICAN  AGRICUL- 
TURE: HOW  TO  BEST  CONTROL  SEDIMEN- 
TATION FROM  AGRICULTURAL  LAND, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Economics. 

For  primary   bibliographic   entry  see   Field  4D. 

W86-04303 


MIXING  OF  A  STRATIFTED  RIVER  BY 
BARGE  TOWS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

H.  G.  Stefan,  and  M.  J.  Riley. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  8,  p  1085-1094  August  1985.  p  1085-1094,  14 

fig,  3  tab,  1 1  ref. 

Descriptors:  'Navigation,  'Stratification,  'Destra- 
tification,  'Barges,  'Mixing,  Rivers,  Effluents, 
River  flow,  Flow  rates,  Flow  velocity,  Surges, 
Turbulent  flow,  Water  quality,  Path  of  pollutants. 

The  effect  of  commercial  navigation  on  the  mixing 
and  reestablishment  of  stratification  was  studied  in 
the  upper  Mississippi  River  downstream  from  a 
major  wastewater  effluent  site  and  in  a  laboratory 
flume.  Mixing  effectiveness  increases  from  single 
towboats  to  unloaded  barges  to  loaded  barge  tows. 
Energy  expenditure  by  barge  tows  per  foot  of 
river  length  traveled  is  much  larger  than  work 
done  by  gravity  forces  of  the  free-flowing  river  to 
overcome  bottom  shear.  The  displacement  of 
water  by  loaded  barge  tows  appears  to  be  more 
significant  than  the  jet  effect  of  the  towboat  pro- 
pellers. One  passage  usually  causes  complete  verti- 
cal mixing  in  the  path  of  the  tow.  Surface  waves 
and  internal  waves  generated  by  a  towboat  passage 
cause  surging  of  the  effluent  for  up  to  30  min  after 
passage.  Reestablishment  of  stratification  is  con- 
trolled by  mean  river  velocity  and  the  frontal 
velocity  of  the  density  current  resulting  from  the 
discharge.  Calculated  and  observed  reestablish- 
ment times  depend  on  distance  from  the  outlet  and 
strength  of  the  stratification.  Order  of  magnitude 


comparisons  of  calculated  and  observed  reestab- 
lishment times  were  in  good  agreement.  Reestab- 
lishment of  stratification  may  take  from  15  to  45 
min  at  a  distance  of  only  1000  ft  from  an  outfall. 
Water  quality  models  and  field  studies  in  impound- 
ed rivers  with  high  navigation  frequency  should 
take  into  account  the  mixing  and  transport  effects 
of  towboats,  especially  under  low  flow  conditions. 
(Geiger-PTT) 
W86-04306 


CLOSTRIDIUM  PERFRINGENS,  A  RELIABLE 
INDICATOR  OF  STREAM  WATER  QUALITY, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Water  Re- 
sources Research  Center. 
R.  S.  Fujioka,  and  L.  K.  Shizumura. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol.  57,  No.  10,  p  986-992,  October,  1985.  2  fig,  5 
tab,  18  ref.  Dept.  of  Int.  Grant  No.  14-34-0001- 
1113. 

Descriptors:  'Water  quality,  'Stream  pollution, 
'Water  quality  standards,  Water  analysis,  Bacteria, 
Coliforms,  Clostridium,  Enteric  bacteria,  Strepto- 
coccus, Recreation,  Water  pollution  sources. 

The  use  of  C.  Perfringens  in  place  of  fecal  strepto- 
cocci as  an  indicator  of  water  quality  in  recreation- 
al streams  in  Hawaii  was  investigated.  Densities  of 
indicator  bacteria  were  measured  in  water  from  the 
Kipapa  Stream  and  South  Ahuimanu  Stream,  both 
of  which  receive  wastewater  effluent  from  treat- 
ment plants  operated  by  the  City  and  County  of 
Honolulu.  Results  showed  that  in  streams  not  re- 
ceiving wastewater,  the  concentrations  of  C.  per- 
fringens are  consistently  low,  while  the  concentra- 
tions of  fecal  coliforms  and  fecal  streptococci  vary 
considerably  and  are  often  very  high.  On  the  other 
hand,  stream  samples  below  effluent  discharge  sites 
consistently  contain  increased  concentrations  of  C. 
perfringens  which  reflects  the  dilution  of  effluent 
by  the  stream.  In  addition,  it  was  concluded  that 
the  assumption  that  waste  water  is  the  primary 
source  of  fecal  coliforms  in  streams  is  not  valid, 
and  that  the  common  practice  of  analyzing  stream 
samples  obtained  downstream  from  an  effluent  dis- 
charge site  for  fecal  coliforms  and  fecal  strepto- 
cocci as  a  means  of  assessing  the  effects  of  dis- 
charge is  not  conclusive.  Based  on  these  findings,  a 
standard  of  50  C.  perfringens/ 100  mL  instead  of 
200  fecal  coliforms/100  mL  is  recommended  as  the 
recreational  standard  for  streams  in  Hawaii. 
(Geiger-PTT) 
W86-04328 


CURRENT  STATUS  IN  USE  OF  FLEXIBLE  EF- 
FLUENT STANDARDS, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 

Environmental  Sciences  and  Engineering. 

J.  C.  Lamb.III,  and  D.  B.  Hull. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol.  57,  No.  10,  p  993-998,  October,  1985.  10  tab,  6 

ref. 

Descriptors:  'Water  quality  standards,  'Surveys, 
•Effluent  limitations,  Cost  analysis,  Capital  costs, 
Operating  costs,  Seasonal  variation,  Permits, 
Water  Law,  Administrative  agencies,  Administra- 
tive regulations,  Monitoring. 

A  questionnaire  that  included  24  inquiries  about 
policies,  practices,  and  agency  experiences  con- 
cerning flexible  effluent  standards  and  discharge 
monitoring  from  municipalities  and  industries  was 
sent  to  key  personnel  in  all  state  agencies.  From 
the  48  replies  received,  the  following  conclusions 
were  drawn  about  the  use  of  flexible  standards  in 
the  U.S.  Of  the  48  states  that  responded,  45  use 
flexible  effluent  standards  to  some  degree  in  their 
pollution  control  programs.  The  uses  of  flexible 
standards  among  the  states  vary  substantially  with 
respect  to  the  number  of  permits  that  include  them, 
the  types  of  dischargers  to  which  they  are  offered, 
the  types  of  water  quality  parameters  for  which 
they  are  issued,  and  how  they  are  implemented  in 
the  state  programs.  The  principal  perceived  disad- 
vantages of  flexible  standards  include  increased 
complexity  of  the  approach,  difficulty  and  higher 
cost  of  implementation,  and  additional  personnel 
requirements.  The  principal  perceived  advantages 
in  using  flexible  standards  include  reductions  in 


capitol  costs,  operating  costs,  and  energy  con- 
sumption. Few  states  had  solid  information  on  the 
savings  that  result  from  the  use  of  flexible  effluent 
standards.  Most  of  the  states  expect  to  increase  use 
of  flexible  standards  in  the  future.  The  three  states 
that  reported  that  they  do  not  use  the  flexible 
standards  anticipate  initiating  their  use  in  the 
future.  (Gieger-PTT) 
W86-04329 


PERCENTILE    ESTIMATION    PROCEDURES 
FOR  WATER  QUALITY  MANAGEMENT, 

Water    Research    Centre,     Swindon    (England). 

Swindon  Engineering  Centre. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-04340 


CMA:  AN  ALTERNATIVE  TO  ROAD  SALT, 

Defense  Environmental  Leadership  Project,  Wash- 
ington, DC. 
L.  P.  Boice. 

Environment  ENVTAR,  Vol.  28,  No.  1,  p  5  and 
45,  January-February  1986.  2  ref. 

Descriptors:  'Calcuium  magnesium  acetate,  'Road 
salt,  'Sodium,  'Deicer,  'Highways,  'Nonpoint 
pollution  sources,  'Surface  runoff,  Cost,  Acid  rain, 
Water  supply,  Contamination,  Highway  icing, 
Acidic  soils. 

The  characteristics  of  calcium  magnesium  acetate 
(CMA)  as  a  substitute  for  salt  as  a  highway  deicer 
are  discussed.  Road  salt  is  responsible  for  costly 
rusting  of  vehicles,  bridges,  and  road  surface  re- 
taining rods,  as  well  as  water  supply  contamination 
in  the  northeastern  United  States.  CMA  is  the  most 
promising  among  several  alternative  deicers  that 
have  been  studied.  Its  main  drawback  remains  the 
lack  of  an  economical  and  reliable  means  of  pro- 
duction. Although  it  is  nearly  20  times  as  expensive 
as  road  salt,  it  does  not  harm  the  environment  and 
may  actually  yield  some  benefits,  including  neu- 
tralizing acidified  solids  and  waters.  (Rochester- 
PTT) 
W86-04359 


GROUNDWATER:  SAVTNG  THE  UNSEEN  RE- 
SOURCE, 

D.  E.  Burmaster. 

Environment  ENVTAR,  Vol.  28,  No.  1,  p  25-28, 

January-February  1986.  11  ref. 

Descriptors:  'Groundwater,  'Aquifers,  Reviews, 
Recommendations,  Monitoring,  Classification, 
Data  Collection,  Analysis,  Enforcement,  Regula- 
tions, Surface-water  Management,  Contamination. 

The  report  of  the  National  Groundwater  Policy 
Forum  is  reviewed.  The  history  of  the  report  and 
of  the  Environmental  Protection  Agency's  ground- 
water protection  strategy  are  discussed.  The 
Forum  urges  every  state  that  has  not  already  done 
so  to  enact  legislation  to  affirm  the  public  interest 
in  groundwater  protection  and  adopt  the  compre- 
hensive programs  necessary  to  manage  groundwat- 
er effectively.  It  further  recommends  that  Con- 
gress embody  the  intent  of  groundwater  manage- 
ment in  federal  law  by  declaring  that  the  goal  of 
the  United  States  is  to  protect  the  physical,  chemi- 
cal, and  biological  integrity  of  the  nation's  ground- 
water resources  and  ensure  that  they  are  not  de- 
graded. Specific  recommendations  for  each  staters 
program  cover  the  following:  comprehensive  aqui- 
fer mapping,  anticipatory  classification  of  aquifers, 
ambient  groundwater  standards,  contamination 
control,  monitoring,  data  collection,  and  data  anal- 
ysis programs,  effective  enforcement  provisions, 
surface-use  restrictions  to  protect  groundwater, 
control  of  withdrawals,  coordination  of  ground- 
water and  surface-water  management,  and  coordi- 
nation of  groundwater  programs  with  other  rele- 
vant natural-resource  protection  programs.  (Roch- 
ester-PTT) 
W86-04360 


VARIANCE  ANALYSES  AND  CRITERIA  FOB 
TREATMENT  REGULATIONS, 

Montana  State  Univ.,   Bozeman.   Dept.   of  Civil 
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Engineering  and  Engineering  Mechanics. 

For  primary  bibliographic   entry  see  Field   5D. 

W86-04369 


RETURNING  RECENTLY  COVERED  RESER- 
VOIRS TO  SERVICE:  HEALTH  AND  AES- 
THETIC CONSIDERATIONS, 

Southern  California  Metropolitan  Water  District, 

La  Verne. 

For  primary  bibliographic  entry  see  Field  5F. 

W86-04376 


DESTRATD7ICATION  AT  BEWL  BRIDGE  RES- 
ERVOm,  KENT, 

Mid  Kent  Water  Co.,  Canterbury  (England). 
M.  J.  Bailey. 

Institution  of  Water  Engineers  and  Scientists  Jour- 
nal JTWSDI,  Vol.  40,  No.  1,  p  29-36,  February 
1986.  3  fig. 

Descriptors:  *Reservoir  operation,  'Compressed 
air,  Water  treatment,  England,  Raw  water,  Capital 
costs,  Operating  costs. 

The  original,  temporary,  and  permanent  destratifi- 
cation  systems  installed  at  Bewl  Bridge  reservoir 
(River  Med  way  Scheme,  England)  are  described, 
including  details  of  the  installation,  operation,  cap- 
ital costs  and  running  costs,  and  resultant  water 
quality.  The  permanent  destratification  system 
consisted  of  a  compressor  delivering  94  liter/sec  of 
air  at  a  pressure  of  7  bar  to  a  200  meter  lond,  50mm 
diameter  perforated  pipe  with  1  mm  diameter  holes 
at  3  mm  centers.  A  100  m  length  of  plain  pipe  was 
used  to  connect  the  perforated  pipe  to  the  air 
source.  The  system  cost  14,360  British  pounds.  The 
system  has  been  both  effective  and  reliable  since 
installation.  Minor  modifications  included  addition 
of  an  ammeter  to  monitor  the  performance  and  a 
time  switch  to  accomodate  intermittent  operation 
to  take  advantage  of  lower  electric  rates.  (Roches- 
ter-PTT) 
W86-04378 


INTERFERENCE  IN  THE  BACTERICIDAL 
PROPERTIES  OF  INORGANIC  CHLORA- 
MINES  BY  ORGANIC  NITROGEN  COM- 
POUNDS, 

California  Univ.,  Irvine.  Program  in  Social  Ecolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04427 


SYSTEMATIC  APPROACH  FOR  EVALUAT- 
ING THE  QUALITY  OF  GROUND  WATER 
MONITORING  DATA, 

Kennedy/Jenks  Engineers,  San  Francisco,  CA. 
J.  A.  Campbell,  and  W.  R.  Mabey. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  5,  No.  4,  p  58-62,  Fall  1985.  2  tab,  5  ref. 

Descriptors:  'Groundwater  quality,  'Monitoring, 
•Data  acquisition,  'Data  interpretation,  Mathemat- 
ical analysis,  Statistical  analysis,  Boreholes. 

The  recognition  and  assurance  of  the  quality  of 
groundwater  monitoring  data  are  crucial  to  the 
correct  assessment  of  the  magnitude  and  extent  of 
a  groundwater  contamination  problem.  The  article 
addresses  an  approach  being  developed  to  system- 
atically evaluate  the  quality  of  a  given  set  of 
groundwater  monitoring  data  collected  during  site 
investigation/remedial  action  efforts.  The  system 
consists  of  a  checklist  of  criteria,  grouped  into  four 
major  categories,  which  can  be  applied  to  labora- 
tory or  field  measurements.  The  first  category, 
basis  of  measurement,  considers  whether  the  ap- 
propriate sampling,  boring  and/or  analytical  meth- 
ods were  chosen  to  obtain  the  measurement  and 
the  limitations  of  each  method.  Second,  the  appli- 
cation of  the  method  is  assessed.  This  includes 
examination  of  the  extent  to  which  procedures 
were  correctly  performed,  the  use  of  quality  con- 
trol measures  and  calibration,  and  possible  sources 
of  error  in  the  measurements.  Third,  evaluation  of 
applied  statistical  methods  is  made,  with  consider- 
ation given  to  which  statistics  are  meaningful  in  a 
given  context  and  whether  measurements  are  re- 
producible. The  final  category,  corroborative  in- 


formation, considers  whether  independent  data  or 
other  information  are  available  that  add  credibility 
to  the  values  measured.  This  system  has  been 
found  to  be  useful  in  the  multidisciplinary  efforts 
that  require  measurement  and  use  of  groundwater 
monitoring  data.  It  is  suggested  that  a  system  such 
as  the  one  presented  here  be  applied  in  the  design 
of  a  site  investigation  or  groundwater  monitoring 
program,  and  that  sufficient  information  be  docu- 
mented in  field  notes  and  reports  to  allow  the 
quality  of  resulting  data  to  be  fully  evaluated.  The 
more  that  quality  criteria  are  considered  prior  to 
data  collection,  the  more  certain  it  is  that  high 
quality  data  will  be  produced.  (Lantz-PTT) 
W86-04472 


COASTAL  ECOLOGY  AND  THE  ARCTIC  OIL 
INDUSTRY:  SOME  ELEMENTS  FOR  FUTURE 
OH-SPILL  CONTINGENCY  PLANNING, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 

for  Industriell  og  Teknisk  Forskning. 

E.  Sendstad. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  2,  p  87-96,  1986.  3  fig,  21  ref. 

Descriptors:  'Coastal  ecology,  'Arctic,  'Oil  indus- 
try, 'Cleanup  operations,  'Future  planning,  Oil 
spills,  Oil  recovery,  Environmental  protection,  En- 
hanced oil  recovery. 

The  ecological  vulnerability  of  shorelines  to  oil 
contamination  varies  and  their  self-cleaning  ability 
may  be  extensive.  The  ice  may  restrict  the  spread 
of  oil.  In  the  biologically  active  season,  oil  con- 
tamination in  this  environment  will  affect  an  im- 
portant foodchain.  Both  the  ice  and  shoreline  envi- 
ronments have  elements  which  positively  and  neg- 
atively influence  the  planning  of  countermeasures 
for  oil-spills.  Offshore  oil  production  in  the  Arctic 
is  expected  to  be  dependent  on  enhanced  oil  recov- 
ery ('EOR').  Thus  any  future  environmental 
impact  analyses  of  the  offshore  petroleum  industry 
should  include  this  aspect.  It  is  important  to  ana- 
lyze the  functional  aspects  of  arctic  ecology  to 
single  out  the  most  vulnerable  situations.  An  oil- 
spill  clean-up  plan  should  avoid  vulnerable  areas 
and  seasons  of  the  year,  and  use  effective  counter- 
measures  in  the  less  sensitive  situations.  (Author's 
abstract) 
W86-04482 


SOME  CONSIDERATIONS  OF  ENHANCED 
WATER  QUALITY  MONITORING  IN  THE 
NORTHWEST  TERRITORIES:  AN  INLAND 
WATERS  DIRECTORATE  PERSPECTIVE, 

Inland  Waters  Directorate,  Yellowknife  (North- 
west Territories). 
B.  Olding. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  2,  p  171-177,  1986.  1  tab,  10  ref,  append. 

Descriptors:  'Water  quality,  'Monitoring,  'North- 
west territories,  'Inland  Waters  Directorate, 
'Water  pollution  control,  Water  quality  standards, 
Water  quality  control,  Legal  aspects,  Networks, 
Future  planning. 

Environment  Canada  has  for  over  15  years  operat- 
ed a  network  of  water  quality  stations  in  the  NWT. 
The  objectives  of  the  network  were  to  provide  a 
baseline  of  water  quality  data  against  which  future 
changes  could  be  measured.  Contemporary  moni- 
toring must  now  address  the  biological  component 
of  the  aquatic  environment,  the  effects  of  develop- 
ment on  the  aquatic  environment,  the  effects  of 
development  on  the  aquatic  environment,  and  the 
formulation  and  application  of  in-stream  water 
quality  objectives.  Interjurisdictional  water  quality 
at  the  Territorial-Provincial  border,  and  issues  as- 
sociated with  precious  metals,  base  metals,  hydro- 
carbons, uranium  exploration  and  long-range  air 
pollution  constitute  new  challenges  for  water  qual- 
ity monitoring  programs.  The  paper  considers  as- 
pects of  an  updated  monitoring  program,  focusing 
on  the  delineation  of  ambient  variability  and  the 
needs  for  particular  research  in  the  development  of 
aquatic  water  quality  criteria,  guidelines  and  use- 
specific  water  quality  objectives  for  northern 
water-courses.  (Author's  abstract) 
W86-04489 


Water  Quality  Control — Group  5G 

CONTINUING  THE  DEVELOPMENT  OF  MU- 
NICIPAL EFFLUENT  GUIDELINES  FOR  THE 
NORTHWEST  TERRITORIES, 

Department    of    the    Environment,    Yellowknife 

(Northwest    Territories).    Northwest    Territories 

District  Office. 

R.  J.  Kent. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  2,  p  179-184,  1986.  5  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Effluents, 
'Municipal  wastewater,  'Northwest  Territories, 
'Water  quality  standards,  Standards,  Cold  regions. 

The  background  to  and  the  rationale  for  the 
Guidelines  for  Municipal  Type  Wastewater  Dis- 
charges in  the  Northwest  Territories  is  discussed. 
Particular  attention  is  given  to  the  development  of 
the  Effluent  Quality  of  Municipal  Wastewater  Dis- 
charges table,  which  was  based  upon  expected 
lagoon  performance.  Also  included  is  a  discussion 
of  the  flow  ratio  and  dilution  ratio  concepts.  The 
viability  of  these  concepts  was  assessed  against  the 
available  data.  It  appears  that  the  guidelines  mis- 
judged both  the  number  of  coliform  bacteria  in 
northern  raw  sewage  and  the  removal  efficiency 
for  these  organisms  in  lagoons.  It  appears  unlikely 
that  lagoons  can  consistently  meet  the  guideline 
requirements.  More  information  and  research  is 
necessary  before  a  complete  assessment  can  be 
performed.  (Author's  abstract) 
W86-04490 


CHICAGO  AREA'S  TUNNEL  AND  RESER- 
VOIR PLAN, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

F.  E.  Dalton,  and  R.  R.  Rimkus. 

Water     Pollution     Control     Federation     Journal 

JWPFA,  Vol.  57,  No.  12,  p  1114-1121,  December 

1985.  10  fig. 

Descriptors:  'Flood  Prevention,  'Combined  sewer 
overflows,  'Canals,  'Navigable  waters,  Recrea- 
tion, Cost  effectiveness,  Tunnels,  Reservoirs,  Chi- 
cago, Illinois. 

The  history,  system  characteristics,  objectives,  and 
benefits  of  the  Tunnel  and  Reservoir  Plan  (TARP) 
of  the  Metropolitan  Sanitary  District  of  Greater 
Chicago  are  described.  TARP  includes  about 
21000  km  of  2.7-to  10-m  finished  diameter  tunnels 
and  is  intended  to  collect  urban  stormwater  runoff 
and  hold  it  for  later  treatment.  The  three  goals  of 
TARP  are  (1)  preventing  pollution  of  Lake  Michi- 
gan, which  now  occurs  due  to  reversal  of  rivers 
during  storms.  (2)  elimination  of  combined  sewer 
overflows,  and  (3)  providing  an  outlet  for  floodwa- 
ters.  With  the  improved  quality  of  waterways,  less 
water  will  have  to  be  diverted  from  Lake  Michi- 
gan to  dilute  the  flow  of  formerly  polluted  rivers 
and  streams.  Diversion  requirements  for  navigation 
could  be  reduced  from  2.7  to  0.8  cu  m/sec  because 
of  TARP,  leaving  more  lake  water  available  for 
municipalities.  By  regulating  flow,  TARP  will 
make  possible  the  more  efficient  use  of  wastewater 
treatment  plants,  thus  eliminating  the  need  for  ap- 
proximately $1  billion  in  plant  expansion.  The  pro- 
gram also  will  save  an  estimated  $300  million  in 
local  sewer  improvements.  Elimination  of  flooding 
and  flood  damage  will  yield  in  $1.57  in  anti-flood 
and  anti-pollution  benefits  for  every  $1.00  spent. 
(Rochester-PTT) 
W86-04498 


PROCESS  CONTROL  AND  DATA  ACQUISI- 
TION COMPUTERS  IN  THE  WATER  INDUS- 
TRY, 

Brown  Boveri  Kent  (East  Africa)  Pty  Ltd.,  Singa- 
pore. 

R.  A.  Taylor. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  3,  p  81-94,  1986.  5  fig. 

Descriptors:  'Data  acquisition,  'Computers, 
'Water  management,  'Process  control,  Monitor- 
ing, Information  systems,  Supervisory  Control 
And  Data  Acquisition,  SCADA,  Water  treatment, 
Wastewater  treatment,  Water  pollution  control. 
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Group  5G — Water  Quality  Control 

In  the  water  industry,  both  main  frame  and  person- 
al computers  are  used,  mainly  as  clerical  and  man- 
agement tools.  However,  this  paper  refers  more  to 
computers  in  applications  which  are  not  well 
known  or  publicized,  ie.  the  control  of  processes, 
the  monitoring  of  data  and  the  transmission,  dis- 
playing and  logging  of  this  informationin  a  form 
which  can  be  utilized  in  various  ways  in  the  water 
industry.  The  generic  jargon  for  this  is  SCADA 
(Supervisory  Control  And  Data  Acquisition).  Dis- 
cussed here  is  the  need  for  SCADA  systems,  and 
how  they  can  be  applied  to:  (a)  the  treatment  and 
distribution  of  potable  water,  (b)  the  treatment  of 
wastewater  and  effluent,  and  (c)  the  monitoring 
and  control  of  pollution  levels  in  water  and 
wastewater  supplies,  including  that  of  primary 
catchment  water.  Some  typical  examples  of 
SCADA  applications  in  the  Far  East  are  included. 
(Lantz-PTT) 
W86-04519 


ANTHROPOGENIC,  POLYHALOGENATED, 
ORGANIC  COMPOUNDS  IN  NON-MIGRATO- 
RY FISH  FROM  THE  NIAGARA  RIVER  AREA 
AND  TRIBUTARIES  TO  LAKE  ONTARIO, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2H. 
W86-04527 


EVALUATION  OF  MANAGEMENT  ASPECTS 
OF  A  HYPERTROPHIC  AFRICAN  IMPOUND- 
MENT, 

National  Inst,  for  Water  Research,  Pretoria  (South 

A  friend 

J.  A.  Thornton,  K.  L.  Cochrane,  A.  C.  Jarvis,  T. 

Zohary,  and  R.  D.  Robarts. 

Water  Research  WATRAG,  Vol.  20,  No.  4,  p  413- 

419,  April  1986.  1  fig,  4  tab,  37  ref. 

Descriptors:  'Reservoirs,  'Africa,  'Evaluation, 
•Management  planning,  Hartbeespoort  Dam,  Eu- 
trophication,  Lake  restoration,  Eutrophic  lakes, 
Ecological  effects,  Reservoir  management,  Biolog- 
ical treatment. 

Simple  empirical  models  were  used  to  evaluate  the 
potential  impact  of  a  number  of  eutrophication 
management  strategies  on  a  southern  African  man- 
made  lake.  Both  the  traditional  approach  to  the 
management  of  eutrophic  systems,  that  of  using 
point  source  control  of  nutrients  to  restore  a 
system  to  a  less  enriched  state,  and  a  more  prag- 
matic approach  of  productively  utilizing  an  en- 
riched system,  were  considered.  Predictions  were 
made  of  present  conditions  in  the  lake  to  establish 
the  validity  of  the  models  used,  and  future  condi- 
tions, following  implementation  of  point  source 
control,  were  described  using  the  models.  Alterna- 
tive management  strategies  of  food  chain  manipu- 
lation and  protein  harvesting  were  assessed  in  light 
of  the  anticipated  altered  state  of  the  impound- 
ment. The  present  findings  indicate  that  alternative 
management  options  are  probably  not  viable  for 
the  impoundment  under  prevailing  economic  con- 
ditions. The  need  for  more  sophisticated  models  on 
which  to  base  biological  management  decisions 
was  demonstrated.  (Author's  abstract) 
W86-04569 


WASTE  MANAGEMENT  PLANNING, 

Durham  Univ.  (England).  Faculty  of  Law. 

L.  D.  Guruswamy. 

Journal  of  Environmental  Management  JEVMA, 

Vol.  21,  No.  1,  p  69-84,  July  1985.  1  fig,  29  ref. 

Descriptors:  'Waste  management,  'Management 
planning,  'Waste  disposal,  'Water  pollution 
sources,  'Water  law,  Environmental  impact  state- 
ment, Environmental  effects,  Project  planning,  De- 
cision making,  Future  planning,  Fate  of  pollutants, 
Air  pollution,  Water  quality  control,  Water  quality 
management,   Water  quality  standards,   England. 

The  possibility  of  managing  wastes  is  explored 
within  the  framework  of  an  integrated  environ- 
mental resource  strategy.  The  British  Government 
has  adopted  a  planning  system  using  the  concept  of 
the  best  practical  environmental  option  of  integrat- 
ed waste  management  planning.  The  best  practical 
environment  option  involves  the  examination  of 


land  and  air  contributions  to  water  pollution.  Envi- 
ronmental quality  objectives  are  used  to  find  the 
solution  that  would  allow  wastes  to  be  distributed 
in  a  way  that  is  least  harmful  to  the  environment. 
In  order  to  achieve  the  best  balance  of  emissions 
and  discharges  for  all  media,  it  is  necessary  to 
ascertain  the  nature  and  extent  of  all  wastes,  to- 
gether with  their  sources,  pathways  and  impacts. 
Two  statutes  enable  this  kind  of  survey  to  be 
undertaken,  namely,  the  Control  of  Pollution  Act 
and  the  Town  and  Country  Planning  Act  of  1971. 
The  Durham  County  Council  has  shown  how 
these  two  surveys  could  be  amalgamated  so  that 
the  best  practical  environmental  options  for  waste 
disposal  planning  could  be  met.  Securing  the  best 
balance  of  pollution  loads,  devising  controls  and 
methods  to  attain  these  targets,  and  coordinating 
the  work  of  the  different  pollution  control  agencies 
are  some  of  the  problems  that  will  be  encountered 
in  attempting  to  achieve  an  integrated  environmen- 
tal resource  strategy.  (Geiger-PTT) 
W86-04590 


ANALYSIS  OF  WATER   QUALITY   INDICES, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

D.  Couillard,  and  Y.  Lefebvre. 

Journal  of  Environmental  Management  JEVMA, 

Vol.  21,  No.  2,  p  161-179,  September  1985.  3  tab, 

48    ref,   append.    National    Research   Council   of 

Canada  Grant  No.  A371 1. 

Descriptors:  'Water  quality  standards,  'Water 
quality,  'Data  collections,  'Literature  review,  'In- 
dexing, Water  quality  management,  Water  pollu- 
tion control,  Hydrologic  data  collections. 

To  facilitate  communication  on  water  quality 
among  professionals  of  this  resource,  several  sum- 
marizing tools  called  water  quality  indices  were 
developed.  Because  the  general  features  of  these 
indices  are  little  known,  this  article  provides  the 
reader  with  basic  knowledge  regarding  their  main 
components  and  the  intrinsic  characteristics  of 
their  operational  process.  This  is  then  followed  by 
a  list  of  20  indices  grouped  in  a  chart  containing 
five  columns  headed  category,  goals,  methodolo- 
gy, applicability  and  notes.  The  indices  considered 
may  be  grouped  by  index  category  into  general 
water  quality  indices,  specific  use  quality  indices, 
planning  indices,  statistical  approaches,  biological 
indices  and  trophic  state  indices.  (Geiger-PTT) 
W86-04598 


STREAM  ACIDITY  IN  SOME  AREAS  OF 
WALES  IN  RELATION  TO  HISTORICAL 
TRENDS  IN  AFFORESTATION  AND  THE 
USAGE  OF  AGRICULTURAL  LIMESTONE, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-04600 


MANAGEMENT    OF    OIL    POLLUTION    OF 
NATURAL  RESOURSES  IN  NIGERIA, 
Ibadan  Univ.  (Nigeria).  Dept.  of  Geography. 
C.  O.  Ikporukpo. 

Journal  of  Environmental  Management  JEVMA, 
Vol.  20,  No.  3,  p  199-206,  April  1985.  4  tab,  12  ref. 

Descriptors:  'Oil  spills,  'Oil  pollution,  'Nigeria, 
'Water  pollution  effects,  'Resources  management, 
Resources  development,  Exploitation,  Legislation, 
Environmental  effects,  Ecological  effects,  Manage- 
ment planning,  Developing  countries,  Oily  water, 
Oil  recovery.  Cleanup  operations,  Operations, 
Niger  Delta. 

Oil  spills  are  prominent  features  of  petroleum  ex- 
ploitation in  Nigeria  Oil  pollution  adversely  affects 
the  water  and  soil  resources  of  the  petroleum- 
producing  Niger  Delta.  Oil  has  been  known  to 
contaminate  drinking  water  supplies  and  destroy 
the  livelihood  of  fisherman  and  farmers.  Attempts 
have  been  made  to  manage  the  increasing  menace 
of  oil  spills  by  legislative  and  project  implementa- 
tion approaches.  There  are  various  problems  in  the 
effective  operation  of  both  of  these  strategies,  such 
as  weaknesses  in  legislation,  and  lack  of  rapport 
between  the  government,  oil-exploiting  countries 


and    people    living    in    the    oil-producing    arei 

(Geiger-PTT) 

W86-04601 


ROLE  OF  RECREATIONAL  BOAT  TRAFF 
IN  INTERLAKE  DISPERSAL  OF  MACR 
PHYTES:  A  NEW  ZEALAND  CASE  STUDY, 

New  Zealand  Electricity  Dept.,  Hamilton. 
I.  M.  Johnstone,  B.  T.  Coffey,  and  C.  Howard- 
Williams. 

Journal  of  Environmental  Management  JEVM 
Vol.  20,  No.  3,  p  263-279,  April  1985.  5  fig,  10  ti 
44  ref. 

Descriptors:  'Macrophytes,  'Aquatic  weed  « 
trol,  'New  Zealand,  'Boating,  'Models,  Aqua 
weeds,  Case  studies,  Distribution  patterns  lak 
Navigable  waters,  Fishing,  Recreation,  Noi 
Island,  Decision  making. 

The  distribution  of  five  submersed,  long-stemrn 
vegetatively  reproducing  aquatic  weed  species 
107  lakes  in  North  Island,  New  Zealand,  was  sti 
ied.  Plant  distribution  was  significantly  associai 
with  boating  and  fishing  activities,  suggesting  t 
dispersal  is  related  to  these  human  activites,  rati 
than  to  natural  vectors  such  as  birds  and  wi 
Boat  inspections  at  14  lakes  showed  that  5.4% 
the  boats  entering  the  lakes  carried  vegetative  fr 
ments  of  aquatic  weeds,  and  that,  of  those,  2' 
had  come  from  another  lake.  Boats  leaving  lai 
however,  carried  weed  fragments  only  when 
haul-out  area  was  near  weed  beds,  suggesting  t 
weed  control  near  haul -out  areas  would  gres 
reduce  the  probability  of  boat-mediated  interl 
dispersal.  Biotic  factors  (lateral  bud  frequency, 
ternode  length,  resistance  to  desiccation)  that  u 
affect  dispersal  ability  are  described.  A  model 
predicting  the  frequency  of  interlake  dispersal 
macrophytes  by  recreational  boat  traffic  is  dq 
oped  that  can  help  with  management  decisions 
locally  generated  data.  Use  of  the  model  she 
that,  in  the  North  Island  of  New  Zealand,  r« 
ational  boat  traffic  is  unlikely  to  spread  geogra] 
cally  remote  infestations  to  other  lakes.  (Gei| 
PTT) 
W86-04604 


COMMUNITY   RESPONSES  TO  NON-POl 
POLLUTION  FROM  AGRICULTURE, 

Griffith  Univ.,  Nathan  (Australia).  School  of  t 

tralian  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04605 


GROUNDWATER  MONITORING  WITHIN 
AQUTFER  -  A  PROTOCOL, 

Albuquerque  Environmental  Health  and  En< 

Dept.,  NM. 

C.  D.  Rail. 

Journal  of  Environmental  Health  JEVHAH,  ' 

48,  No.  3,  p  128-132,  November/December  1 

21  ref. 

Descriptors:  'Monitoring,  'Aquifers,  'Pre 
planning,  'Water  quality  control,  'Water  qu 
management,  Computer  models,  Water  law,  E 
uation,  Groundwater  management.  Ground* 
pollution,  Water  pollution  sources. 

Good  quality  water  is  necessary  for  health, 
thetic,  and  economic  reasons.  A  comprehei 
groundwater  monitoring  database  including  < 
ity  and  quantity  parameters  within  an  aquifi 
valuable,  not  only  in  terms  of  preventing  d 
contamination  of  an  underground  water  area, 
in  applying  corrective  measures  when  prob 
have  been  identified.  The  basics  of  how  to  esta 
a  systematic  groundwater  monitoring  plan  for 
underground  water  source  are  presented.  Th« 
tial  plan  should:  select  and  assemble  particip 
establish  a  purpose  and  development  plan,  te< 
cally  evaluate  the  aquifer  by  identifying  polli 
potential,  using  applicable  available  technolc 
and  determining  present  and  future  demands  oi 
aquifer;  select  computer  models  for  data  sumi 
zation;  evaluate  water  law  and  the  responsibi 
of  municipalities  and  government;  and  prepan 
implement  the  plan.   Although  the  emphasi 
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developing  a  groundwater  monitoring  plan  is 
placed  at  the  local  level,  it  is  recognized  that  in 
some  instances  implementation  of  such  a  plan  must 
come  from  state  or  federal  sources.  (Geiger-PTT) 
W86-04611 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


facility    application    are    discussed.    The    utility 
should  inform  the  public  of  its  plans  for  solid  waste 
management  to  guard  against  public  opposition  to 
the  project.  (Geiger-PTT) 
W86-04635 


reduce  phosphorus  to  levels  that  limit  the  phyto- 
plankton  growth  and  thereby  control  phytoplank- 
ton  biomass  to  reasonable  and  manageable  levels. 
(Author's  abstract) 
W86-04640 


ORGANIC  CONTAMINANTS  IN  GROUND- 
WATER, 

Environmental   Protection   Agency,   Dallas,   TX. 

Region  VI. 

O.  T.  Love,  Jr. 

Southwest    and    Texas    Water    Works    Journal 

STWJDC,  Vol.  67,  No.  10,  p  6-8,  January  1986.  1 

fig,  3  tab,  12  ref. 

Descriptors:  'Organic  compounds,  *Groundwater 
pollution,  'Monitoring,  Test  wells,  Water  quality 
standards,  Organic  solvents,  Organic  pesticides, 
Drinking  water. 

Organochlorine  solvents,  pesticides,  or  petroleum 
distillates  are  being  detected  in  up  to  20%  or  more 
of  the  groundwater  sources  of  drinking  water  in 
the  United  States.  Two  of  the  five  states  in  EPA 
Region  VI,  New  Mexico  and  Texas,  have  an  or- 
ganic monitoring  program  under  way,  but  it  will 
take  from  two  to  five  years  to  sample  all  the  wells. 
Water  purveyors  can  facilitate  this  program  by 
installing  a  sample  tap  at  each  wellhead.  Some 
states,  such  as  Connecticut,  Florida,  California, 
and  New  Jersey  have  proposed  (and  in  some  cases 
promulgated)  regulations  concerning  routine  test- 
ing for  organic  chemicals  in  community  water 
supplies.  The  EPA  in  1985  proposed  maximum 
contaminant  levels  for  eight  volatile  organic 
chemicals  (seven  organohalides  and  one  aromatic 
compound)  along  with  a  monitoring  requirement 
for  several  dozen  organic  compounds  that,  if 
present,  would  be  detected  during  the  analysis  for 
the  8  volatile  compounds  with  proposed  maximum 
concentration  levels.  Recommended  maximum 
contaminant  levels  are  being  proposed  for  several 
additional  synthetic  organic  chemicals.  (Geiger- 
PTT) 
W86-04617 


SOLID  WASTE  MANAGEMENT  FOR  UTELITY 
RECONVERSIONS, 

Stone  and  Webster  Management  Consultants,  Inc., 

New  York. 

G.  K.  Welshans. 

Journal  of  Energy  Engineering  (ASCE)  JLEED9, 

Vol.  Ill,  No.  1,  p  29-39,  September  1985.  1  fig,  3 

tab,  8  ref,  4  append. 

Descriptors:  'Solid  waste  disposal,  'Waste  man- 
agement, 'Powerplants,  'Public  utilities,  'Envi- 
ronmental impact  statement,  'Groundwater  pollu- 
tion, Public  health,  Site  selection,  Legal  aspects, 
Licensing,  Environmental  effects,  Design  criteria, 
National  Environmental  Policy  Act,  Resources 
Conservation  and  Recovery  Act. 

Since  the  OPEC  oil  embargo,  several  utilities  are 
reconverting  some  of  their  powerplants  from  oil  to 
coal  firing.  In  accordance  with  the  National  Envi- 
ronmental Policy  Act  and  the  Resource  Conserva- 
tion and  Recovery  Act,  the  utilities  are  required  to 
develop  comprehensive  solid  waste  management 
plans.  In  most  cases,  the  environmental  licensing 
for  these  projects  requires  the  preparation  of  a 
Draft  Environmental  Impact  Statement,  in  which 
solid  waste  management  impacts,  as  well  as  alter- 
natives to  disposal  are  discussed.  Federal  law  seeks 
to  protect  human  health  and  the  environment  by 
controlling  all  exposure  pathways  from  pollutant 
degradation  by  solid  wastes.  In  selecting  a  site  for 
a  solid  waste  management  facility,  factors  of 
groundwater  contamination,  facility  flooding,  wet- 
lands, and  endangered  species  must  be  considered. 
The  team  of  experts  assigned  to  site  selection 
should  include  a  solid  waste  engineer,  a  hydrogeo- 
logist,  aquatic  and  terrestrial  ecologists,  a  land  use 
and  aesthetics  specialist,  and  a  noise  specialist.  A 
comprehensive  subsurface  study  and  analysis  plan 
is  needed  for  the  selected  site  to  determine  the 
nature  of  the  onsite  soils,  penneailities,  and  the 
'  depth  direction,  and  flow  characteristics  of  the 
groundwater.  Groundwater  monitoring  wells  must 
be  installed  to  obtain  samples  for  laboratory  analy- 
sis. The  components  of  a  solid  waste  management 


CLAY  LINER  CONSTRUCTION  AND  QUAL- 
ITY CONTROL, 

Duke  Univ.,   Durham,   NC.   Dept.   of  Civil  and 

Environmental  Engineering. 

J.  J.  Pierce,  G.  Sallfors,  and  E.  Peterson. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.    112,   No.    1,   p   13-24,   February 

1986.  3  tab,  9  ref.  EPA  Contract  No.  68-03-3149, 

24-2. 

Descriptors:  'Hazardous  materials,  'Waste  dispos- 
al, 'Lining,  'Clays,  'Testing  procedures,  Compari- 
son studies,  Waste  management,  Impervious  soils, 
Soil  compaction,  Quality  control,  Permeability  co- 
efficient. 

Soil  handling  and  liner  construction  practices  at 
hazardous  waste  management  facilities  are  docu- 
mented. Soil  characterizations,  processing  tech- 
niques, construction  methods,  and  quality  control 
of  constructed  liners  are  reviewed  and  compared. 
Results  from  23  facilities  nationwide  indicate 
widely  different  testing  and  construction  methods. 
Uncompacted  lift  thicknesses  of  0.15-0.3  m  appear 
to  be  widely  accepted  in  the  field  for  best  compac- 
tion of  a  clay  liner.  Most  clay  liner  construction 
programs  do  not  include  measurement  of  moisture 
content,  and  no  standard  procedure  exists  for  wet- 
ting clays  that  are  too  dry  for  compaction.  Sheeps- 
foot  rollers  are  most  often  used  for  compacting 
clay.  Two  types  of  testing  are  most  common  for 
liner  quality  control:  checking  moisture  and  densi- 
ty with  a  nuclear  density  meter  during  and  after 
construction;  and  undisturbed  soil  sampling  for 
hydraulic  conductivity  testing  of  the  completed 
liner.  Field  hydraulic  conductivity  tests  are  rarely 
used  to  check  the  integrity  of  a  clay  liner.  Soil 
testing  laboratories  sometimes  prepare  soil  samples 
in  a  manner  that  doe  not  reflect  actual  field  condi- 
tions. (Geiger-PTT) 
W86-04638 


ASSESSING  PHOSPHORUS  CONTROL  IN 
THE  JAMES  RIVER  BASES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 
W.-S.  Lung. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  112,  No.  1,  p  44-60,  February 
1986.  12  fig,  4  tab,  6  ref. 

Descriptors:  'Water  quality,  'Hydrologic  models, 
•Phosphorus  removal,  'Nutrients,  'Estuaries, 
Chlorophyll,  Algal  growth,  Eutrophication,  Tur- 
bidity, Phytoplankton,  Limiting  nutrients,  Biologi- 
cal oxygen  demand,  Phosphorus,  Dissolved 
oxygen,  Nitrogen  compounds,  James  River,  Vir- 
ginia. 

A  tidally  averaged  water  quality  model  was  used 
to  study  the  factors  limiting  the  phytoplankton 
growth  in  the  James  River  Estuary  in  Virginia. 
The  water  quality  constituents  simulated  by  the 
model  are  CBOD,  dissolved  oxygen,  organic  nitro- 
gen, ammonia  nitrogen,  nitrite  plus  nitrate  nitro- 
gen, organic  phosphorus,  inorganic  phosphorus, 
and  chlorophyll  a.  The  kinetics  of  major  physical, 
chemical,  and  biological  processes  which  link  these 
water  quality  constituents  are  modeled  in  each  of 
the  50  model  segments  in  the  longitudinal  direction 
of  the  upper  James  River  estuary.  Model  calibra- 
tion and  sensitivity  analyses  indicate  that  the  phy- 
toplankton growth  plays  a  significant  role  in  con- 
tributing to  ultimate  CBOD  through  respiration  of 
live  phytoplankton  as  well  as  recycling  of  carbon 
from  dead  algal  biomass.  In  addition  algal  growth 
is  important  in  balancing  the  dissolved  oxygen 
budget  via  photosynthesis  and  respiration.  More 
importantly,  turbidity  controls  the  phytoplankton 
growth.  Nutrients  (nitrogen  and  phosphorus)  are 
found  not  to  be  a  key  limiting  factor  in  the  upper 
James  River  Estuary  under  the  present  conditions. 
However,  the  model  projection  analysis  indicates 
that  significant  phosphorus  load  reduction  from 
municipal    wastewater    treatment    plants    would 


RISK  PENALTY  FUNCTIONS  FOR  HAZARD- 
OUS WASTE  MANAGEMENT, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

A.  A.  Jennings,  and  P.  Suresh. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  112,  No.  1,  p  105-122,  February 
1986.  3  fig,  1  tab,  27  ref,  3  append. 

Descriptors:  'Hazardous  materials,  'Waste  man- 
agement, 'Project  planning,  'Risks,  'Decision 
making,  'Algorithms,  Mathematical  studies,  Man- 
agement planning,  Computer  models,  Mathemati- 
cal models,  Waste  disposal,  Optimization. 

Presented  is  an  algorithm  to  generate  risk  penalty 
functions  for  optimization  planning  of  regional 
hazardous  waste  management.  The  method  has 
been  designed  to  use  existing  risk  ranking/rating 
techniques,  and  to  accommodate  the  relatively 
high  degree  of  parameter  unsurety  that  exists  at 
early  stages  of  facility  planning.  The  algorithm  has 
also  been  designed  around  an  explicity  analytical 
solution  of  the  resulting  'fuzzy'  matrix  problem  so 
that  it  may  be  implemented  rapidly  by  a  micro- 
computer. This  allows  the  procedure  to  be  execut- 
ed in  a  non-intimidating  planning  atmosphere  with 
strong  user-interactive  support.  Algorithm  ap- 
proaches may  be  of  great  assistance  to  hazardous 
waste  professionals,  public  decision  makers,  envi- 
ronmentalists, and  the  parties  at  risk  in  resolving 
the  tumultuous  differences  that  often  result  from 
public  hazardous  waste  deliberations.  (Geiger- 
PTT) 
W86-04644 


PRACTICAL  APPLICATION  OF  THEORETI- 
CAL MODELS  TO  MAGNETOMETER  SUR- 
VEYS ON  HAZARDOUS  WASTE  DISPOSAL 
SITES  -  A  CASE  HISTORY, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5E. 
W86-04654 


EFFECT  OF  THREE  DRILLING  FLUIDS  ON 
GROUND  WATER  SAMPLE  CHEMISTRY, 

Geological  Survey,  San  Antonio,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04655 


EXAMINATION     OF     ENVIRONMENTALLY 

SAFE  LEVELS  OF  ZINC  (ID,  CADMIUM  OD 

AND     LEAD     (ID     WITH     REFERENCE     TO 

EVD7ACT  ON  CHANNELFISH  NURIA  DENRI- 

CUS, 

Centre   for  Water   Resources   Development   and 

Management,  Kunnamangalam  (India). 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04661 


RAEVFALL  AND  EPIZOOTIC  RIFT  VALLEY 
FEVER, 

Food  and  Agriculture  Organization  of  the  United 

Nations,    Kabete    (Kenya).    Veterinary    Research 

Lab. 

F.  G.  Davies,  K.  J.  Linthicum,  and  A.  D.  James. 

World  Health  Organization   Bulletin   BWHOA6, 

Vol.  63,  No.   5,  p  941-943,   1985.    1   fig,  20  ref. 

Research  Grant  No.  DAMD  17-83-G-9517. 

Descriptors:  'Rift  Valley  fever,  'Rainfall  intensity, 
•Viruses,  'Excess  rainfall,  Lakes,  Mosquitos,  Epi- 
zootiology,  Public  health,  Kenya. 

Epizootic  Rift  Valley  fever  (RVF)  has  occurred  in 
Kenya  four  times  over  the  last  30  years.  Wide- 
spread, frequent,  and  persistent  rainfall  has  been  a 
feature  of  these  epizootic  periods.  A  composite 
statistic,  based  upon  measurements  of  these  rainfall 
characteristics,  is  positive  during  periods  of  epizoo- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G— Water  Quality  Control 

tic  Rift  Valley  fever.  The  heavy  rainfall  raises  the 
level  of  the  water  table  in  certain  areas,  flooding 
the  grassland  depressions  (dambos)  that  are  the 
habitat  of  the  immature  forms  of  certain  ground- 
pool-breeding  mosquitos  of  the  genus  Aedes.  RVF 
virus  is  probably  transmitted  transovarially  in  these 
species,  very  large  numbers  of  which  .  emerge 
under  these  damp  conditions.  This  is  when  clinical 
signs  of  the  disease  are  first  seen.  (Author's  ab- 
stract) 
W86-04663 


APPLICATIONS  OF  FLUORESCENT  DYE 
TRACERS  IN  THE  PLANNING  AND  HYDRO- 
LOGICAL  APPRAISAL  OF  SANITARY  LAND- 
FILLS, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
P.  L.  Smart. 

Quarterly  Journal  of  Engineering  Geology 
QJEGA,  Vol.  18,  No.  3,  p  275-286.  6  fig,  14  ref. 

Descriptors:  'Path  of  pollutants,  *Sanitary  land- 
fills, *Fluorescent  dye  tracers,  'Leachate,  Hydrau- 
lic properties,  Springs,  Groundwater  movement, 
Site  selection.  Surface  water. 

Four  applications  of  artificial  tracers  in  the  study 
of  sanitary  landfill  sites  were  investigated;  confir- 
mation of  leachate  contamination,  determination  of 
on-site  hydrology,  determination  of  hydraulic 
properties  of  landfill  materials  and  prediction  of 
leachate  contamination  and  dilution.  These  appli- 
cations are  illustrated  by  seven  tracing  experiments 
undertaken  at  a  landfill  site  in  the  Jurassic  Great 
Oolite  Limestone  of  the  Cotswolds  using  fluores- 
cent dye  tracers.  The  tracers  proved  non-conserva- 
tive, which  limited  their  use  in  determination  of 
hydraulic  properties,  but  were  still  detectable  more 
than  5  months  after  injection.  Background  fluores- 
cence due  to  organic  materials  in  landfill  leachate 
and  chemical  instability  caused  problems  in  analy- 
sis, but  these  could  be  overcome.  Overall  the  tests 
were  successful  in  identifying  the  sources  and 
paths  of  leachate  leakage  in  the  landfill,  permitting 
design  of  effective  risks  of  leachate  contamination 
at  surface  streams  in  the  vicinity.  (Author's  ab- 
stract) 
W86-04679 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


CONSIDERATIONS  FOR  DEVELOPMENT  OF 
A  BASIN  MODEL  FOR  BANGLADESH, 

Bangladesh  Univ.  of  Engineering  and  Technology, 
Dacca.   Dept.   of  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W86-03961 


ODL  SPJXL  PROTECTION  PLANNING  FOR 
NATURAL  RESOURCES  IN  OREGON, 

Oregon  State  Dept.  of  Environmental  Quality, 
Corvallis. 

G.  B.  Sutherland,  I.  W.  Jones,  and  R.  W.  Smith. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can  Petroleum   Institute,   February   28-March   3, 
1983,  San  Antonio,  Texas,  p  183-186,  2  fig,  5  ref. 

Descriptors:  *Oil  spills,  *  Environmental  effects, 
•Cleanup  operations,  *Oregon,  Mapping,  Oil  pol- 
lution, Oil,  Columbia  River,  Willamette  River,  Ya- 
quina  Bay,  Coos  Bay. 

A  series  of  oil  spill  protection  plans  for  natural 
resources  has  been  developed  for  high  priority 
areas  in  Oregon.  This  series  was  begun  following 
the  Toyota  Maru  No.  10  oil  spill  in  the  Columbia 
River  in  1978  and  has  continued  to  the  present. 
The  plans  are  designed  for  use  by  the  on-scene 
coordinator,  special  forces,  and  advisory  agencies. 
Oil  spill  protection  plans  for  the  lower  Columbia 
and  Willamette  rivers  and  the  Yaquina  Bay  estuary 
are  completed,  and  plans  are  being  developed  for 
the  Coos  Bay  estuary.  Each  area  contains  high 
priority  natural  resource  areas.  These  include  Na- 


tional Wildlife  Refuge  System  lands  and  waters, 
estuarine  sanctuary  lands  and  waters,  critical  habi- 
tats for  endangered  species,  and  spawning  or 
breeding  areas  for  fish  and  migratory  birds.  Con- 
siderations for  access,  water  intakes,  and  commer- 
cial interests  are  included  in  the  plans.  The  method 
of  developing  the  plans  for  the  three  areas  is  dis- 
cussed in  detail.  The  process  involves  locating 
known  vulnerable  areas  on  a  series  of  resource 
maps,  describing  the  resources  and  their  seasonal 
vulnerabilities  on  descriptive  charts,  and  suggest- 
ing boom  locations,  oil  containment  sites,  and 
access  points  on  protective  maps.  Resource  protec- 
tion and  response  is  analyzed,  and  recommenda- 
tions for  improving  the  process  are  included  for 
future  use  by  the  agencies  involved  in  pollution 
response  and  resource  management.  The  level  of 
interagency  cooperation  necessary  for  both  spill 
response  and  detailed  resource  protection  planning 
is  identified.  The  practical  value  of  this  approach 
to  resource  protection  and  contingency  planning  is 
discussed.  (Author's  abstract) 
W86-04020 


OIL  SPILL  PREPAREDNESS  IN  A  TROPICAL 
OFFSHORE  AREA, 

Smith    Associates   Consulting    System    Engineers 
Ltd.,  Surrey  (England). 
G.  T.  Tan. 

In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  211-218,  3  tab,  5  refs. 

Descriptors:  *Oil  spills,  'Cleanup  operations, 
•Planning,  *Oil  pollution,  Environmental  effects, 
Oil,  Skimming,  Dispersants,  SLIK  TRAK,  Model- 
ing. 

The  systematic  process  by  which  an  oil  spill  pre- 
paredness plan  was  developed  for  SSB/SSPC  op- 
erations in  the  South  China  Sea  used  local  wind, 
current,  and  weather  data  in  a  SLIKTRAK  model 
adapted  to  estimate  the  spill  costs  and  risks  result- 
ing from  a  well  blowout.  The  model  shows  that 
the  Sabah  and  Philippines  shores  would  be  likely 
to  be  affected,  while  the  Brunei  and  Sarawak 
shores  have  a  low  probability.  The  minimum 
period  in  which  oil  will  arrive  at  any  shore  is  three 
days  after  the  spill.  February  to  early  August  are 
likely  months  in  which  a  spill  will  arrive  at  a 
shoreline.  Spills  from  late  August  to  January  are 
expected  to  move  away  from  the  coast.  Mechani- 
cal recovery  of  spilled  oil  and  chemical  dispersant 
spraying  from  boats  is  effective  from  March  to 
September  while  natural  dispersion  is  enhanced 
from  September  to  February.  The  local  environ- 
mental data  and  local  availability  of  vessels  and 
resources  greatly  influence  the  choice  of  mechani- 
cal cleanup  equipment.  An  ecological  marine  ma- 
crobenthos  survey  has  been  carried  out  in  the 
Sabah  and  Sarawak  coastal  waters.  The  fundamen- 
tal aim  of  the  program  is  to  develop  quantitative 
data  on  the  current  status  of  selected  marine  ma- 
crobenthic  communities  in  these  areas.  This  data 
could  be  used  as  a  reference  for  comparison  against 
any  future  surveys  so  that  any  environmental  ef- 
fects or  modification  resulting  from  oil  spills  may 
be  assessed.  A  coastal  resources  study  along  the 
Sarawak  coast  also  was  being  carried  out  to  deter- 
mine sensitive  areas  in  order  to  prioritise  the  allo- 
cation of  available  oil  spill  control  equipment  and 
resources.  Finally,  the  roles  and  development  of 
Shell  oil  spill  cooperatives  in  this  region  have  been 
based  on  the  tier  concept.  Under  this  concept, 
SSB/SSPC  would  be  primarily  responsible  for  its 
own  spill  as  the  first  tier.  It  is  complemented  on  a 
reciprocal  basis  by  close  cooperation  with  Brunei 
Shell  as  the  second  tier.  The  third  tier  involves  the 
cooperation  of  the  Shell  Companies  in  Southeast 
Asia  -  The  ROSE  scheme.  (Author's  abstract) 
W86-04021 


EFFECT  OF  STOCHASTIC  INPUTS  AND  PA- 
RAMETERS IN  SOLUE-TRANSPORT  MODEL- 
ING, 

Oklahoma  State  Univ.,  Stillwater. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04082 


MANAGEMENT  OF  LAKE  COMO:  A  MUL- 
TIOBJECTIVE  ANALYSIS, 

Consiglio  Nazionale  delle  Ricerche,  Milan  (Italy). 
Centro  di  Teoria  dei  Sistemi. 
G.  Guariso,  S.  Rinaldi,  and  R.  Soncini-Sessa. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  2,  p  109-120,  February  1986.   12  fig,  12  ref. 

Descriptors:  'Reservoir  operation,  •Lake  Como, 
•Multiobjective  planning,  'Multipurpose  reser- 
voirs, Italy,  Optimization,  Flood  protection,  Water 
supply  development,  Competing  use,  Electric 
power  production,  Management  planning. 

A  heuristic  approach  for  improving  the  perform- 
ance of  multipurpose  reservoirs  that  have  been  in 
operation  for  a  number  of  years  is  described.  Th« 
main  characteristic  of  the  method  is  that  the  ana- 
lyst must  first  learn  from  the  past  experience  of  the 
manager  and  synthesize  it  into  a  simple  operating 
rule.  Then  the  analyst  must  point  out,  with  th« 
help  of  the  manager,  what  the  acceptable  modifica- 
tions of  such  a  rule  are.  After  this  has  been  accom- 
plished, the  optimal  improvements  of  the  operating 
rule  can  be  obtained  by  using  standard  optimiza- 
tion techniques.  Quite  satisfactory  results  hav< 
been  obtained  by  applying  this  approach  to  Lalu 
Como  (Northern  Italy),  which  has  been  regulate* 
since  the  end  of  World  War  II.  In  fact,  the  methoc 
shows  that  both  flood  protection  on  the  lake  shore 
and  water  supply  to  the  downstream  agricultura 
areas  can  be  substantially  improved,  without  low 
ering  the  mean  yearly  electricity  production  of  th< 
downstream  run-of-river  plants.  For  this  reason  thi 
operating  rule  proposed  by  the  method  has  be« 
programmed  on  a  microcomputer,  which  is  nov 
used  every  day  by  the  manager  as  an  essentia 
support  for  his  final  decision.  This  and  the  fact  tha 
other  actions  suggested  by  this  analysis  hay* 
indeed  been  undertaken  by  the  local  authoritie 
gave  to  this  study  the  change  to  have  a  positiv 
and  direct  impact  on  the  lake  management.  (Lantz 
PTT) 
W86-04165 


roENTTFICATION     OF     WATER     DEMAN1 

MODELS  FROM  NOISY  DATA 

A.T.  and  T.   Bell   Labs.,  Inc.,  Middletown,  NJ 

For  primary   bibliographic  entry  see  Field   6E 

W86-04195 


OPTIMIZATION  OF  REAL-TIME  RESERVOI1 
OPERATIONS  WITH  MARKOV  DECISIOl 
PROCESSES, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engine© 

ing. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-04198 


PARAMETER  ESTIMATION  IN  WATER  Rl 
SOURCES  PLANNING  AND  MANAGEMENT 
OPTIMAL  ACTIONS  OR  OPTIMAL  PARAN 
ETERS, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  an 

Environmental  Studies. 

C.  M.  Marin. 

Water  Resources  Research  WRERAO,  Vol.  2 

No.  3,  p  353-360,  March  1986.  7  fig,  3  tab,  16  re 

Descriptors:  •Optimization,  'Water  resources  d 
velopment,  'Water  management,  Sampling,  Ma 
agement  planning,  Parametric  hydrology. 

The  optimality  of  parameter  estimates  is  commo 
ly  justified  on  the  basis  of  their  sampling  properti 
in  parameter  space.  However,  these  criteria  mi 
not  be  necessarily  appropriate  within  the  smi 
sample  size  environment  and  the  manageme 
rather  than  inferential  focus  of  water  resoun 
planning  decisions.  Using  two  general  cases,  it 
shown  that  in  the  presence  of  parameter  uncertai 
ty,  'optimal'  parameters,  selected  on  the  basis 
their  sampling  properties  in  parameter  space,  c 
instead  lead  to  nonoptimal  decisions  relative 
planning  objectives.  In  either  case,  alternati 
Bayesian  estimators  are  presented  which,  by  in« 
porating  parameter  uncertainty,  lead  to  unifoi 
improvements  in  efficiency  in  action  space  ov 
the  traditional  estimators.  Incorporation  of  parai 
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eter  uncertainty  will  not  necessarily  lead  to  uni- 
form improvements,  however.  A  counterexample 
is  presented  which  shows  that  the  use  of  noninfor- 
mative  priors,  while  optimal  in  the  first  case,  can 
instead  result  in  uniformly  poorer  decisions  rela- 
tive to  the  traditional  estimators  in  the  second  case. 
The  potential  inefficiences  due  to  the  use  of  nonin- 
formative  measures  of  uncertainty  and/or  the  mis- 
specification  of  the  prior  in  Bayesian  estimators, 
provide  a  motivation  for  the  consideration  instead 
of  empirical  Bayes  methods  of  estimation.  (Lantz- 
PTT) 
W86-04199 


COMPUTERS  JOIN  THE  MAINTENANCE 
TEAM, 

Saint  Petersburg  City  Public  Works,  FL. 

G.  Sutton. 

Water  Engineering  and  Management,   Vol.    133, 

No.  1,  p  31-33,  January  1986. 

Descriptors:  'Management  planning,  'Computers, 
•Maintenance,  'Wastewater  facilities,  'Water 
treatment  facilities,  Decision  making,  Maintenance 
costs,  Data  transmission,  Planning. 

In  St.  Petersburg,  Florida,  the  water  and 
wastewater  treatment  facilities  were  organized 
under  a  centralized  Maintenance  Management 
System  (MMS)  which  used  an  equipment  specific 
management  scheme  and  the  CAMEO  (Computer 
Assisted  Management  System  for  Environmental 
Operations)  method  to  organize  maintenance  tasks. 
The  scheduling  of  preventive  maintenance  is  solely 
controlled  by  the  computer.  Long-range  planing 
tools  provided  by  the  CAMEO  system  are  the 
Equipment  History  and  Master  Listing  reports. 
These  documents  provide  cost  and  repair  history 
for  any  specified  unit,  class  or  type  of  equipment. 
The  system  helps  document  manpower  needs  and 
can  be  used  to  justify  costs  if  a  maintenance  item  is 
challenged  by  budget  limitations.  The  program  can 
also  be  used  in  assessing  resources  that  manage- 
ment will  need  to  meet  future  challenges.  (Geiger- 
PTT) 
W86-O4302 


EVALUATING  A  CUMULATTVE  IMPACT  AS- 
SESSMENT APPROACH, 

Iowa  Univ.,  Iowa  City.  Inst,  of  Urban  and  Region- 
al Research. 

For  primary  bibliographic   entry  see  Field   6G. 
W86-04539 


DELPHI  TECHNIQUE  IN  ENVIRONMENTAL 
ASSESSMENT.  I.  IMPLEMENTATION  AND 
EFFECTIVENESS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6G. 
W86-04596 


DELPHI  TECHNIQUE  IN  ENVIRONMENTAL 
ASSESSMENT.  H.  CONSENSUS  ON  CRITICAL 
ISSUES  IN  ENVIRONMENTAL  MONITORING 
PROGRAM  DESIGN, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6G. 
W86-04597 


SIMULATION  MODEL  TO  FORECAST 
PROJECT  COMPLETION  TIME, 

Technical  Univ.  of  Nova  Scotia,  Halifax.  Faculty 
of  Engineering. 

H.  N.  Ahuja,  and  V.  Nandakumar. 
Journal  of  Construction  Engineering  and  Manage- 
ment (ASCE)  JCEMD4,  Vol.  Ill,  No.  4,  p  325- 
342,  December  1985.  8  fig,  11  ref. 

Descriptors:  'Project  planning,  'Models,  'Monte 
Carlo  method,  'Computer  models,  Simulation 
analysis,  'Project  Duration  Forecasting  Model, 
Dam  construction,  Labor,  Model  studies,  Projec- 
tion, Prediction,  Forecasting. 

The  various  significant  uncertainty  variables  that 
affect   the   duration   of  an   activity   while  it  in 


progress,  and  in  turn,  affect  the  project  completion 
time  are  examined.  The  Project  Duration  Forecast- 
ing Model  PRODUF  simulates  and  combines  the 
impact  of  the  significant  uncertainty  variables  and 
incorporates  it  in  the  activity  duration  estimates  as 
it  revises  them.  PRODUF  was  used  successfully  to 
estimate  completion  dates  for  a  dam  construction 
project  by  using  weather  productivity  relationships 
and  data  on  workday  type  (holiday,  half  workday, 
full  workday,  or  double  shift).  Limitations  of  the 
model  include  using  only  three  reporting  periods 
for  considering  uncertainty  variables,  questionable 
accuracy  of  historical  input  data,  and  lack  of  any 
statistical  analysis  to  quantify  the  impact  of  the 
uncerrtainty  variables.  (Geiger-PTT) 
W86-04620 


RISK  PENALTY  FUNCTIONS  FOR  HAZARD- 
OUS WASTE  MANAGEMENT, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic   entry  see   Field   5G. 
W86-04644 
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LARGE-SCALE  WATER  TRANSFERS:  EMERG- 
ING ENVIRONMENTAL  AND  SOCIAL 
ISSUES, 

United  Nations  Environment  Programme,  Nairobi 
(Kenya). 

G.  N.  Golubev,  and  A.  K.  Biswas. 
IN:  Large  Scale  Water  Transfers:  Emerging  Envi- 
ronmental and  Social  Experiences,  Tycooly  Pub- 
lishing Ltd:  Oxford,  England,  1985.  p  1-5,  1  tab,  5 
ref. 

Descriptors:  'Planning,  'Evaluation,  'Water  trans- 
fer, 'Water  supply,  'Water  policy,  Interbasin 
transfer,  Environmental  effects,  Social  aspects,  In- 
stitutional constraints,  Political  constraints,  Water 
law,  Water  resources  development,  Diversion, 
Water  management. 

Increasing  water  withdrawals  throughout  the 
world  are  leading  to  a  new  generation  of  water 
transfer  projects.  Unlike  the  small,  local  projects 
implemented  to  date,  future  transfers  will  tend 
towards  large-scale,  border-spanning  projects  with 
significant  institutional,  environmental  and  social 
issues.  A  framework  is  given  to  evaluate  existing 
and  planned  projects.  The  following  questions  are 
asked.  (1)  Is  water  transfer  an  inevitable  strategy. 
(2)  Under  what  conditions  is  it  the  most  efficient  of 
alternative  strategies.  (3)  What  institutions  (laws. 
policies,  administrative  structures)  favor  or  impede 
implementation  of  water  transfer  strategies.  (4) 
What  trade-offs  must  be  considered  in  decisions 
relating  to  water  transfers.  The  importance  of  con- 
tinuous monitoring  and  evaluation  is  stessed  so  that 
timely  corrective  actions  can  be  taken  during  im- 
plementation of  the  project.  (Cassar  -  PTT) 
W86-03949 


WATER  TRANSFER  IN  CHrNA:  THE  EAST 
ROUTE  PROJECT, 

L.  Changming,  Z.  Dakang,  and  X.  Yuexian. 
In:  Large  Scale  Water  Transfers:  Emerging  Envi- 
ronmental and  Social  Experiences,  Tycooly  Pub- 
lishing Ltd:  Oxford,  England,  1985.  p  103-118,  5 
fig,  3  tab,  1 1  ref. 

Descriptors:  'Planning,  'Evaluation,  'Water  trans- 
fer, Interbasin  transfer,  Diversion,  Rivers,  Canals, 
Grand  Canal,  Economic  aspects,  Water  supply  de- 
velopment, China,  Swamps,  Drainage,  Irrigation, 
Water  management. 

The  East  Route  is  the  planned  first  stage  of  a 
three-stage  project  to  transfer  water  from  the 
south  of  China  to  the  north.  This  scheme  uses  the 
ancient  Grand  Canal  to  carry  water  northward 
from  the  Jiangdu  pumping  station  to  Tianjin.  The 
average  annual  transfer  would  be  14  billion  cu  m, 
with  about  30  billion  cu  m  being  transferred  in  dry 
years.  Expected  benefits  of  the  East  Route  are 
expansion  or  improvement  of  about  4.3  million  ha 
of  irrigated  land,  2.7  billion  cu  m  of  water  available 
for  municipal  and  industrial  use,  moderization  of 


navigation  on  the  canal,  and  drainage  of  water 
from  waterlogged  fields.  The  main  disadvantage  of 
the  East  Route  is  the  power  required  to  lift  the 
water  65  m.  Based  on  experiences  with  the  Grand 
Canal  and  with  water  transfer  projects  in  North 
Jiangsu,  the  East  Route  portion  of  the  project  was 
approved.  Public  attitudes  are  generally  positive. 
(Cassar  -  PTT) 
W86-03954 


WATER  TRANSFER  IN  A  SMALL  COUNTRY: 
HUNGARIAN  EXPERIENCES  AND  PERSPEC- 
TIVES, 

L.  David. 

In:  Large  Scale  Water  Transfer:  Emerging  Envi- 
ronmental and  Social  Experiences,  Tycooly  Pub- 
lishing Ltd:  Oxford,  England,  1985.  p  135-156,  11 
fig,  1  tab,  16  ref. 

Descriptors:  'Planning,  'Evaluation,  'Water  trans- 
fer, Interbasin  transfer,  Environmental  effects, 
Hungary,  Tisza  River,  Water  resources  develop- 
ment, Water  supply  development,  Water  manage- 
ment. 

The  water  transfer  experiences  in  Hungary  were 
analyzed.  The  stage  of  river  basin  development  is 
an  important  factor  in  planning  transfer  projects.  A 
formula  is  given  for  calculating  a  development 
function  (D).  The  higher  the  development  stage, 
the  more  necessary  is  water  transfer.  For  example, 
calculated  development  functions  are  Tisza  Valley, 
38%;  Danube  Valley,  36%;  and  Hungary  as  a 
whole,  37%.  In  this  range,  water  transfers  are 
feasible  but  not  vital.  A  development  function  is 
also  calculated  for  the  eutrophied  Lake  Balaton. 
The  history  of  development  and  water  projects  in 
the  Tisza  Valley  is  described.  The  first  water  trans- 
fer project  was  completed  in  1956.  It  transferred 
raw  water  from  the  Tisza  to  the  Koros  River 
valley.  Additional  canals  were  constructed  in  sub- 
sequent years.  Several  recommendations  were  de- 
veloped from  these  experiences.  (1)  Water  transfer 
should  be  analyzed  in  connection  with  the  degree 
of  river  basin  development.  (2)  Water  transfer 
projects  should  be  integrated  into  the  overall  water 
management  system  of  the  basin.  (3)  Water  transfer 
activity  should  be  evaluated  using  multicriterion 
decision  analysis  method.  (4)  When  capital  re- 
sources are  limited,  gradual  development  of  water 
transfer  projects  is  desirable.  (5)  Environmental 
monitoring  is  a  vital  part  of  a  transfer  project.  The 
goal  should  be  development  of  a  new  equilibrium 
between  the  project  and  its  environment.  (Cassar  - 
PTT) 
W86-03956 


BRAHMAPUTRA  RTVER  BASIN  DEVELOP- 
MENT, 

A.  H.  Khan,  and  S.  Miah. 

IN:  River  Basin  Development:  Proceedings  of  the 
National  Symposium  on  River  Basin  Development, 
December  4-10,  1981,  Dacca,  Bangladesh.  1983.  p 
85-98,  4  fig,  16  ref. 

Descriptors:  'Planning,  'Political  constraints, 
'Water  resources  development,  'Developing 
countries,  'River  basins,  'India,  'Bangladesh,  Eco- 
nomic aspects,  International  agreements,  Water 
policy,  Water  management,  Brahmaputra  River, 
Irrigation,  Flood  control,  Water  storage,  Dams, 
Reservoirs,  Storage,  Saline  intrusion,  Hydroelec- 
tric power. 

The  geographical  features  and  hydrology  of  the 
Brahmaputra  River  and  its  basin  (total,  234,000  sq 
miles)  are  described.  Rising  in  the  Himalayas,  it 
flows  1800  miles  to  the  Bay  of  Bengal  at  Bangla- 
desh. The  river  is  an  important  resource  for  Ban- 
gladesh, supplying  drinking,  municipal,  and  irriga- 
tion water;  controlling  saline  intrusion;  serving  as  a 
navigation  system;  and  providing  fish.  Develop- 
ment in  the  Brahmaputra  basin  is  necessary  for 
flood  control,  irrigation  in  the  dry  season,  preven- 
tion of  saline  intrusion  from  the  Bay  of  Bengal,  and 
improvement  of  transportation  and  navigation 
channels  in  thus  rural  region.  Development  to  date 
consists  of  the  following:  in  India-(l)  flood  control 
works  which  include  2380  miles  of  embankments, 
480  miles  of  drainage  channels,  and  44  town  pro- 
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tection  schemes,  (2)  minor  irrigation  works  which 
provide  water  to  1.5  million  of  the  7.7  million 
cultivable  acres;  in  Bangladesh-(l)  flood  control 
works  which  include  135  miles  of  embankments,  in 
addition  to  channel  improvement  and  drainage,  (2) 
irrigation  works  for  about  1  million  acres.  The 
importance  of  cooperative  river  basin  development 
is  emphasized.  One  solution  to  the  problems  of 
flood  control  and  irrigation  is  construction  of  stor- 
age dams  in  the  mountains  of  India.  However, 
studies  show  that  storage  reservoirs  would  hold 
only  7%  of  the  potential  storage  of  the  basin.  A 
major  consideration  in  this  region  is  seismic  activi- 
ty. An  estimated  113  million  KW  of  hydropower 
exists  in  the  Tibetan  plateau  section  of  the  basin. 
(Cassar-PTT) 
W86-03963 


GANGES  BASIN  DEVELOPMENT:  A  LONG- 
TERM  PROBLEM  AND  SOME  SHORT-TERM 
OPTIONS, 

For  primary  bibliographic  entry  see  Field  6E. 
W86-03964 


METHOD  FOR  RANKING  BIOLOGICAL  RE- 
SOURCES IN  OD1  SPHX  RESPONSE  PLAN- 
NING, 

National  Coastal  Ecosystems  Team,  Slidell,  LA. 
J.  K.  Adams,  A.  J.  Heikamp,  and  R.  P.  Hannah. 
In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  159-164,  1  fig,  4  tab,  7 
ref. 

Descriptors:  *Oil  spills,  'Cleanup  operation,  •Plan- 
ning, *  Environmental  effects,  Oil  pollution,  Map- 
ping, Oil. 

A  method  for  identifying  and  ranking  biologically 
important  geographic  areas  in  spill  response  plan- 
ning is  described.  Although  this  project  was  con- 
ducted to  minimize  environmental  risks  due  to 
accidental  spillage  from  the  Louisiana  Offshore  Oil 
Port  (LOOP),  the  methodology  is  widely  applica- 
ble. The  method  has  three  important  characteris- 
tics: it  is  driven  by  the  existing  information  base 
and  easily  updated,  applicable  to  all  coastal  and 
aquatic  environments,  and  capable  of  producing  a 
list  of  priorities  within  a  specific  spill  response 
planning  area.  The  rationale  of  selecting  ranking 
units  and  ranking  criteria  is  presented.  Habitat  was 
selected  as  the  best  available  ranking  unit  for  oil 
spill  response  planning.  'Habitat'  is  defined,  and  the 
attributes  of  habitats  that  make  them  useful  analyti- 
cal units  are  described.  The  ranking  criteria  select- 
ed (habitat  recovery,  persistence  of  oil,  cleanup 
damage,  important  species  supported,  and  habitat 
rarity)  are  defined  and  their  evaluation  explained. 
An  application  of  the  method  is  described  for  the 
LOOP  spill  response  planning  area.  Habitats  are 
identified  and  delineated,  and  values  are  assigned 
to  the  ranking  criteria.  The  resultant  habitat  rank- 
ing is  presented  with  recommendations  for  the 
incorporation  of  this  analysis  into  a  comprehensive 
oil  spill  contingency  plan  using  a  computerized 
geographic  information  system.  (Author's  abstract) 
W86-04017 


MIRG  ENVIRONMENTAL  ELEMENT:  AN  ODL 
SPDLL  RESPONSE  PLANNING  TOOL  FOR 
THE  GULF  OF  MEXICO, 

ARCO  Oil  and  Gas  Co.,  Bakersfield,  CA. 

For  primary  bibliographic  entry  see   Field   5G. 

W86-04019 


ODL   SPELL   PROTECTION   PLANNING   FOR 
NATURAL  RESOURCES  IN  OREGON, 

Oregon   State   Dept.   of  Environmental   Quality, 

Corvallis. 

For  primary  bibliographic  entry  see  Field  6A. 

W86-O4O20 


HASBAH  6:  OBL  COMP ANTES  RESPONSE  TO 
ODL  POLLUTION  ES  THE  ARABIAN  GULF, 

Gulf  Area  Oil  Companies  Mutual  Aid  Organiza- 
tion, Manama  (Bahrain). 
P.  B.  Ryan. 


In:  Proceedings  of  the  1983  Oil  Spill  Conference 
(Prevention,  Behavior,  Control,  Cleanup),  Ameri- 
can Petroleum  Institute,  February  28-March  3, 
1983,  San  Antonio,  Texas,  p  371-375. 

Descriptors:  'Oil  spills,  'Oil  pollution,  'Cleanup 
techniques,  Arabian  Gulf,  Saudi  Arabia,  Oily 
water,  Oil,  Hasbah  6,  Case  studies. 

The  Hasbah  6  well  offshore  Saudi  Arabia  blew  out 
on  October  2,  1980  and  remained  out  of  control  for 
ten  days.  The  oil  which  escaped  from  the  well 
during  this  period  formed  a  large  slick  which  drift- 
ed south-east  down  the  gulf,  threatening  the  coast- 
al areas  of  all  states  south  of  the  blowout  site.  Oil 
spill  countermeasures  were  mounted  by  several  oil 
companies  in  the  region  either  on  their  own  initia- 
tive or  upon  direction  from  their  respective  states' 
governments  in  attempts  to  minimize  the  adverse 
effects  of  the  spill.  All  of  the  oil  companies  known 
to  be  involved  in  responding  to  the  oil  spill  were 
members  of  the  Gulf  Area  Oil  Companies  Mutual 
Aid  Organization  (GAOCMAO),  an  organization 
formed  in  1972  to  promote  cooperation  among  oil 
companies  in  the  Arabian  Gulf  for  oil  pollution 
control  and  cleanup  in  the  region.  The  Hasbah  6 
incident  served  to  demonstrate  the  value  of 
GAOCMAO  in  facilitating  cooperative  responses 
by  member  companies  to  a  common  pollution 
hazard  and  highlighted  many  of  the  problems 
likely  to  be  encountered  in  mounting  a  spill  clean- 
up operation  of  this  magnitude  in  a  restricted  and 
multi-national  environment  such  as  the  Arabian 
Gulf.  (Author's  abstract) 
W86-04029 


EXPECTED  UTILITY,  BENEFIT,  AND  LOSS 
CRITERIA  FOR  SEASONAL  WATER  SUPPLY 
PLANNING, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Systems 

Engineering. 

R.  Krzystofowicz. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  3,  p  303-312,  March  1986.  6  fig,  4  tab,  38  ref,  2 

append.  NSF  Grant  No.  CEE-8300928. 

Descriptors:  'Water  supply  planning,  'Irrigation 
practices,  'Seasonal  variation,  Cost-benefit  analy- 
sis, Benefits,  Management  planning. 

State-of-the-art  decision  criteria  for  seasonal  water 
supply  planning  under  uncertainty,  with  particular 
focus  on  irrigation  supply,  is  discussed.  Reviewed, 
compared,  and  contrasted,  are  three  types  of  crite- 
rion functions:  a  utility  function,  a  benefit  function, 
and  an  opportunity  loss  function.  Economic  and 
preferential  conditions  imbedded  in  each  function 
are  identified.  Theoretical  relationships  between 
these  functions  are  established  and  illustrated  using 
real  data.  The  result  of  this  synthesis  is  a  methodo- 
logical framework  that  unifies  the  three  types  of 
functions  and  offers  analysts  a  systematic  approach 
to  choosing  an  appropriate  decision  criterion. 
(Lantz-PTT) 
W86-04193 


ic  programming,  prescribes  the  timing  of  the  com- 
mitment and  volume  of  the  planned  supply  as  a 
function  of  forecasts.  The  strategy  takes  explicitly 
into  account  uncertainties  in  the  forecasts,  value  of 
water  (economic  or  subjective),  risk  attitude  of  the 
decision  maker,  and  utility  reduction  factor  caused 
by  delaying  the  commitment.  An  extensive  numeri- 
cal example  illustrates  the  capabilities  of  the  model 
as  an  aid  to  real-time  decision  making  and  evalua- 
tion of  the  economic  worth  of  forecasts.  (Author's 
abstract) 
W86-04194 


RIVER  RECREATION  EXPERIENCE  OPPOR- 
TUNITIES IN  TWO  RECREATION  OPPORTU- 
NITY SPECTRUM  (ROS)  CLASSES, 

Minnesota  Univ.,  St.  Paul. 

D.  C.  Wollmuth,  J.  H.  Schomaker,  and  L.  C. 

Merriam,  Jr. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

5,  p  851-857,  October  1985.  2  fig,  3  tab,  28  ref. 

Descriptors:  'Wilderness  areas,  'Recreation, 
•Management  planning,  Surveys,  Colorado  River, 
Arkansas  River,  Public  waters. 

Different  classes  of  the  ROS  system  (the  U.S. 
Forest  Service  and  Bureau  of  Land  Management 
method  of  inventorying,  classifying,  and  managing 
wildlands)  from  the  Colorado  and  Arkansas  Rivers 
of  Colorado  were  compared,  using  visitor  survey 
data  collected  in  1979  and  1981,  to  see  if  the 
different  classes  offered  different  recreational  expe- 
rience opportunities.  No  differences  between  class- 
es were  found.  Six  possible  reasons  for  this  lack  ol 
difference  are  discussed,  as  follows:  (1)  recreation 
setting  is  not  linked  with  experience  (basic  assump- 
tion violated);  (2)  improper  classification  of  areas; 

(3)  poor  measurement  of  experience  opportunities; 

(4)  difference  between  studied  riversegments  wai 
insignificant,  despite  correct  assignment  to  differ- 
ent ROS  classes;  (5)  a  river  recreation  opportunity 
spectrum  does  not  exist;  and  (6)  information  is  losl 
in  the  process  of  classifying  a  multidimensional 
complex  phenomenon  into  unidimensional,  ordinal 
classes.  The  usefulness  of  ROS  at  the  broadei 
levels  of  planning  and  the  needs  at  more  detailec 
levels  of  planning  are  noted.  (Rochester-PTT) 
W86-04536 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

CHANG  JIANG  DIVERSION  PROJECT:  AT 
OVERVIEW  OF  ECONOMIC  AND  ENVIRON 
MENTAL  ISSUES, 

International  Food  Policy  Research  Inst.,  Wash 

ington,  DC. 

For  primary  bibliographic  entry  see  Field  6D 

W86-03932 


OPTIMAL  WATER  SUPPLY  PLANNING 
BASED  ON  SEASONAL  RUNOFF  FORECASTS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Systems 

Engineering. 

R.  Krzysztofowicz. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  3,  p  313-321,  March  1986.  10  fig,  3  tab,  23  ref. 

NSF  Grant  No.  CEE-8300928. 

Descriptors:  'Water  supply  planning,  'Seasonal 
runoff,  'Runoff  forecasting,  'Optimum  develop- 
ment plans,  Markov  Process,  Model  studies,  Value, 
Dynamic  programming. 

Suppose  a  commitment  of  water  supply  for  forth- 
coming season  must  be  made  within  a  prior  period 
during  which  a  sequence  of  seasonal  runoff  volume 
forecasts  is  available.  The  decision  maker's  dilem- 
ma is  that  on  the  average,  the  accuracy  of  forecasts 
increases  with  time,  but  the  benefit  from  the  supply 
allocation  decreases  as  the  commitment  is  delayed. 
This  planning  problem  is  modeled  as  a  Markovian 
stopping  process  with  maximization  of  the  expect- 
ed utility  of  outcomes  as  the  planning  criterion. 
The  optimal  decision  strategy,  obtained  via  dynam- 


SIMULTANEOUS  EQUATION  DEMANI 
MODEL  FOR  BLOCK  RATES, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Economic! 
For  primary  bibliographic  entry  see  Field  6E 
W86-04155 


RISK  COSTS  FOR  NEW  DAMS:  ECONOM* 
ANALYSIS  AND  EFFECTS  OF  MONTTORINC 

Stanford  Univ.,  CA.  Dept.  of  Industrial  Engine© 

ing. 

M.  E.  Pate-Cornell,  and  G.  Tagaras. 

Water  Resource  Research   WRERAO,  Vol.  % 

No.  1,  p  5-14,  January  1986.  1  fig,  8  tab,  44  re 

NSF  Grant  PFR-78 15898. 

Descriptors:  'Risks,  'Dams,  'Cost  analysis,  'Moi 
itoring,  Dam  failure,  Dam  stability,  Auburn  Dan 
Teton  Dam,  Dickey-Lincoln  School  Projec 
Warning  systems. 

Presented  are  new  developments  and  illustratioi 
of  the  introduction  of  risk  and  costs  in  cost-bend 
analysis  for  new  dams.  The  emphasis  is  on 
method  of  evaluation  of  the  risk  costs  based  on  tl 
structure  of  the  local  economy.  Costs  to  agricultu 
al  property  as  well  as  residential,  commercial,  ii 
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dustrial,  and  public  property  are  studied  in  detail. 
Of  particular  interest  is  the  case  of  sequential  dam 
failure  and  the  evaluation  of  the  risk  costs  attribut- 
able to  a  new  dam  upstream  from  an  existing  one. 
Three  real  cases  are  presented  as  illustrations  of  the 
method:  the  Auburn  Dam,  the  Dickey-Lincoln 
School  Project,  and  the  Teton  Dam,  which  failed 
in  1976.  This  last  case  provides  a  calibration  tool 
for  the  estimation  of  loss  ratios.  For  these  three 
projects,  the  risk-modified  benefit-cost  ratios  are 
computed  to  assess  the  effect  of  the  risk  on  the 
economic  performance  of  the  project.  The  role  of 
a  warning  system  provided  by  systematic  monitor- 
ing of  the  dam  is  analyzed:  by  reducing  the  risk 
cost,  the  warning  system  attenuates  their  effect  on 
the  benefit-cost  ratio.  The  precursors,  however, 
can  be  missed  or  misinterpreted:  monitoring  does 
not  guarantee  that  the  risks  to  human  life  can  be 
reduced  to  zero,  this  study  shows,  in  particular, 
that  it  is  critical  to  consider  the  risk  costs  in  the 
decision  to  build  a  new  dam  when  the  flood  area  is 
large  and  densely  populated.  (Author's  abstract) 
W86-04156 


REDUCED  PRESSURE  HtRIGATION  INVEST- 
MENT ECONOMICS, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Economics. 

D.  C.  Taylor. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  2,  p  121-128,  February   1986.  7  tab,  28  ref. 

Descriptors:  'Reduced  pressure  irrigation,  'Eco- 
nomic evaluation,  Energy  conservation,  Irrigation 
efficiency,  Water  conservation,  Crop  yield,  Cost 
analysis. 

Because  reduced  pressure  irrigation  is  energy 
saving,  many  commentators  conclude  that  is  also 
cost  saving.  The  validity  of  this  proposition  is 
examined  in  this  article.  A  central  focus  is  whether 
yields  are  likely  to  be  less  with  reduced  pressure.  If 
yields  are  not  likely  to  be  less  and  the  purchase  of  a 
new  irrigation  system  is  expected  to  be  profitable, 
clearly,  a  reduced  pressure  unit  should  be  selected. 
If  a  yield  reduction  is  not  in  prospect  and  the 
conversion  of  an  existing  conventional  high  pres- 
sure system  to  reduced  pressure  is  contemplated, 
the  decision  revolves  around  the  present  value  of 
the  prospective  annual  energy  cost  savings  from 
reduced  pressure  (the  break-even  investment)  rela- 
tive to  a  dealer's  cost  for  making  the  conversion, 
the  article  also  shows  that  even  small  reductions  in 
yield  from  reduced  pressure  irrigation  (e.g.,  less 
than  5%)  can  completely  erode  the  economics  of 
investing  in  reduced  pressure  units.  (Author's  ab- 
stract) 
W86-04166 


SHARING  REGIONAL  COOPERATIVE  GAINS 
FROM  REUSENG  EFFLUENT  FOR  HtRIGA- 
TION, 

Hebrew  Univ.,  Rehovoth  (Israel).  Center  for  Agri- 
cultural Economics  Research. 
A.  Dinar,  D.  Yaron,  and  Y.  Kannai. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  3,  p  339-344,  March  1986.  1  fig,  4  tab,  30  ref. 
BARD  Grant  No.  1-101-79. 

Descriptors:  'Impaired  water  use,  'Irrigation, 
•Cooperatives,  'Cost-benefit  analysis,  Cost  shar- 
ing, Effluents,  Income  distribution,  Israel. 

The  allocation  of  cost  and  benefits  from  regional 
cooperation,  with  respect  to  reuse  of  municipal 
effluent  for  irrigation  at  the  Ramla  region  of  Israel, 
is  discussed.  An  efficient  regional  solution  provides 
the  maximal  regional  income  which  has  to  be 
redistributed  among  the  town  and  several  farms. 
Different  allocations  based  on  marginal  cost  pric- 
ing and  schemes  from  cooperative  game  theory 
like  the  core,  Shapley  value,  and  nucleolus  are 
applied.  The  town  and  farm  A  have  the  main 
additional  gains  according  to  all  allocation  schemes 
presented.  Advantages  and  disadvantages  of  these 
allocations  schemes  are  examined  in  order  to  sug- 
gest a  fair  and  acceptable  allocation  of  the  regional 
cooperative  gains.  Although  no  method  has  been 
preferred,  the  marginal  cost  pricing  was  found  to 
be  unacceptable  by  the  participants.  The  conclu- 
sion is  that  the  theory  of  cooperative  games  may 


provide  guidelines  while  comparing  the  different 

solutions.  (Lantz-PTT) 

W86-04197 


MULTIPLE         COMPLETION         MONITOR 
WELLS, 

McLaren      Environmental      Engineering,      Inc., 

Rancho  Cordova,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-04207 


COST  GAP  METHOD  AND  OTHER  COST  AL- 
LOCATION METHODS  FOR  MULTIPURPOSE 
WATER  PROJECTS, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Mathe- 

matisch  Inst. 

T.  S.  H.  Driessen,  and  S.  H.  Tijs. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  10,  p  1469-1475,  October  1985.  3  fig,  4  tab,  29 

ref,  1  append. 

Descriptors:  'Water  resource  projects,  'Cost  allo- 
cation, 'Game  theory,  Separable  costs,  Nonsepara- 
ble  costs,  Mathematical  analysis. 

Four  different  cost  allocation  methods  are  com- 
pared that  allocate  the  joint  costs  of  water  re- 
sources projects  among  their  participants  on  the 
basis  of  separable  and  nonseparable  costs.  These 
are:  the  egalitarian  nonseparable  cost  (ENSC) 
method,  the  separable  costs  remaining  benefits 
(SCRB)  method,  the  minimum  costs  remaining 
savings  method,  and  a  new  method,  called  the 
nonseparable  cost  gap  method,  which  is  derived 
from  the  tau  value,  a  game-theoretical  concept.  All 
the  methods  except  the  ENSC  method  can  be 
described  with  the  aid  of  lower  and  upper  bounds 
for  the  core  of  the  involved  cost  game.  For  convex 
cost  games,  these  three  methods  use  the  same 
bounds  for  the  core  and  hence  coincide,  but  their 
cost  allocation  does  not  belong  necessarily  to  the 
core.  For  a  second  class  of  cost  games  called  one- 
convex  cost  games,  all  methods  except  the  SCRB 
method  coincide,  and  their  cost  allocation  is  the 
center  of  gravity  of  the  core  of  the  involved  cost 
game.  (An  appendix  includes  a  proof  that  convex 
cost  games  are  semiconvex.)  (Author's  abstract) 
W86-04543 


SIMULATION      MODEL      TO      FORECAST 
PROJECT  COMPLETION  TEVIE, 

Technical  Univ.  of  Nova  Scotia,  Halifax.  Faculty 

of  Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W86-04620 
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LONG-DISTANCE  WATER  TRANSFER:  A  CHI- 
NESE CASE  STUDY  AND  INTERNATIONAL 
EXPERIENCES. 

United  Nations  Univ.,  Tokyo  (Japan). 
Water  Resources  Series,  Volume  3,  Tycooly  Inter- 
national  Publishing  Ltd.:   Dublin,   Ireland,    1983. 
Edited  by  Asit  K.  Biswas,  Zuo  Dakang,  James  E. 
Nickum  and  Liu  Changming.  417  p. 

Descriptors:  'Water  transfer,  'Diversion,  'Canals, 
'Irrigation,  'China,  Water  supply,  Water  supply 
development,  Economic  aspects,  Environmental 
effects,  Water  storage,  Water  conveyance,  Atmos- 
pheric water. 

Because  of  the  increased  need  for  irrigation  in 
many  nations,  all  viable  sources  of  water  are  being 
developed.  Long-distance  water  transfer  is  investi- 
gated as  a  serious  means  of  making  existing 
projects  more  efficient.  A  specific  water  transfer 
project  that  is  discussed  in  detail  is  the  proposed 
south-north  program  in  eastern  China.  Areas  of 
concern  include:  land  use,  crop  allocation,  environ- 
mental implications,  water  balance,  groundwater, 
atmospheric  moisture  balance,  saltwater  intrusion, 
and  soil  characteristics.  Water  transfer  projects  in 
Egypt,  Texas,  Japan,  and  Pakistan  are  also  includ- 
ed. (Halterman-PTT) 
W86-03918 
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LONG-DISTANCE  WATER  TRANSFER:  PROB- 
LEMS AND  PROSPECTS, 

Biswas  and  Associates,  Oxford  (England). 

A.  K.  Biswas. 

In:    Long-Distance   Water   Transfer:    A    Chinese 

Case  Study  and  International  Experience,  Tycooly 

International    Publishing    Ltd.:    Dublin,    Ireland, 

1983.  p  1-13,  2  tab,  12  ref. 

Descriptors:  'Water  transfer,  'Water  supply, 
'Water  supply  development,  'Irrigation,  Agricul- 
ture, Industrial  water,  Water  use,  Developing 
countries,  Economic  aspects,  Engineering,  Canals, 
Diversion. 

Aspects  of  the  large-scale  artificial  mass  transfer  of 
water  from  a  water-surplus  to  a  water-deficient 
region  for  the  purpose  of  furthering  economic 
development,  are  discussed.  This  water  transfer 
can  be  achieved  by  diverting  the  course  of  a  river, 
or  by  constructing  a  large  canal.  Feasibility  studies 
must  include  social  and  environmental  costs  along 
with  engineering  and  economic  factors.  The  major 
variables  to  be  considered  are:  the  physical  system 
(including  water  quality  and  quantity,  land  impli- 
cations, and  atmosphere);  the  biological  system 
(aquatic  and  land-based  life);  and  the  human 
system  (including  uses  of  the  water  produced  and 
socio-cultural  costs).  The  proposed  North  Ameri- 
can Water  and  Power  Alliance  (which  would 
transfer  water  primarily  from  Canada  to  the 
United  States  and  Mexico)  is  described  and  its 
problems  and  prospects  are  discussed.  It  is  pointed 
out  that  secondary  and  tertiary  benefits  and  costs 
of  such  a  system  should  also  be  considered.  It  is 
essential  that  case  studies  from  a  few  interregional 
water  transfer  projects  in  existence  be  prepared  in 
order  that  certain  generalized  conclusions  can  be 
drawn.  (Halterman  -  PTT) 
W86-03919 


RIVER  NILE:  MAIN  WATER  TRANSFER 
PROJECTS  EN  EGYPT  AND  EMPACTS  ON 
EGYPTIAN  AGRICULTURE, 

Water  Research  Centre,  Cairo  (Egypt). 
M.  Abu-Zeid. 

In:  Long-Distance  Water  Transfer:  A  Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  pi  5-34,  2  fig,  1  tab,  9  ref. 

Descriptors:  'Water  transfer,  'Water  supply, 
'Water  supply  development,  'Diversion,  'Irriga- 
tion, 'Egypt,  'Nile  River,  Agriculture,  Dams, 
Canals,  Economic  aspects,  Water  use. 

The  River  Nile  is  described,  and  Egypt's  major 
water  transfer  projects  along  the  Nile  are  consid- 
ered. A  history  of  Nile  River  water  transfer 
projects  (beginning  in  2400  BC)  is  presented,  in- 
cluding the  Ismailia  Canal  (built  in  1862  and  con- 
necting the  Nile  and  the  Suez  Canal)  and  the 
Ibrahimia  Canal  (built  in  1873  and  irrigate  Middle 
Egypt  all  year  round).  The  effects  of  each  of  the 
projects  on  agriculture  and  on  economic  develop- 
ment are  considered.  The  Aswan  High  Dam  (con- 
struction completed  in  1970)  is  described  in  detail. 
The  impact  of  the  dam  on  agriculture,  on  the 
impact  of  the  dam  on  fisheries,  are  among  the 
topics  considered.  The  benefits  of  land  reclamation 
projects,  including  the  enlargement  of  the  Ismailia 
Canal,  the  West  Nubaria  Canal  System,  and  the  El 
Salam  Canal,  are  described.  The  major  constraints 
to  Egyptian  agriculture  today  are  lack  of  on-farm 
water  management,  waterlogging  and  salinity,  and 
the  need  for  improved  irrigation  systems.  (Halter- 
man-PTT) 
W86-03920 


AGRICULTURAL  WATER  MANAGEMENT 
AND  THE  ENVIRONMENT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
G.  V.  Skogerboe. 

In:  Long-Distance  Water  Transfer:  A  Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  35-64,  6  fig,  1  tab,  17  ref. 
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Group  6D — Water  Demand 

Descriptors:  'Water  transfer,  'Water  supply, 
•Water  supply  development,  'Irrigation,  'Paki- 
stan, Salinity,  Waterlogging,  Agriculture,  Water 
quality,  Indus  River. 

The  importance  of  irrigation  in  water  management 
practices  is  emphasized,  and  the  two  major  irriga- 
tion problems  encountered  (salinity  and  waterlog- 
ging of  the  soil)  are  described.  Also  discussed  are 
difficulties  involved  in  maintaining  the  appropriate 
water  quantity  and  quality  in  irrigation  systems  are 
also  discussed.  An  irrigation  system  is  defined,  its 
three  major  components  (the  farm  subsystem,  the 
water  delivery  subsystem,  and  the  water  removal 
subsystem)  are  described,  and  the  legal,  practical 
and  social  problems  encountered  in  the  administra- 
tion of  such  a  system  are  considered.  The  majority 
of  water  quality  planning  efforts  in  irrigated  agri- 
culture are  directed  toward  identifying  measures 
required  to  control  salinity.  The  three  steps  in- 
volved in  river  basin  salinity  planning  are:  evalua- 
tion of  alternatives  for  each  area,  optimizing  cost- 
effectiveness  relationships  from  individual  areas 
into  a  single  cost-effectiveness  relationships  from 
individual  areas  into  a  single  strategy,  and  assign- 
ing the  required  level  of  salinity  control  that 
should  be  implemented  in  each  irrigated  area.  The 
process  involved  in  the  development  of  solutions 
for  improving  existing  irrigated  lands  is  described. 
The  Indus  Basin  irrigation  system  in  Pakistan  is 
presented  as  an  example  of  the  use  of  this  develop- 
ment process.  (Halterman  -  PTT) 
W86-03921 


JAPANESE  WATER  TRANSFER:  A  REVIEW, 

Iwate  Univ.,  Morioka  (Japan).  Faculty  of  Agricul- 
ture. 

M.  Okamoto. 

In:  Long-Distance  Water  Transfer:  A  Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  65-75,  1  fig. 

Descriptors:  'Water  transfer,  'Water  supply,  'Irri- 
gation, 'Japan,  Water  use,  Economic  aspects,  Di- 
version, Water  supply  development,  Industrial 
water. 

Interregional  water  transfer  has  become  increas- 
ingly important  in  Japan  in  recent  years,  although 
the  projects  are  all  on  a  relatively  small  scale.  The 
problems  faced  in  the  Japanese  projects,  including 
technical,  socio-economic,  institutional  and  envi- 
ronmental, are  discussed.  Several  steps  for  plan- 
ning and  executing  these  projects  are  outlined. 
They  include:  examine  all  possible  alternatives  to 
determine  the  necessity;  examine  advantages  and 
disadvantages  associated  with  various  routes  avail- 
able; plan  the  operation  of  the  project  to  minimize 
conflicts  of  interest  between  different  sectors;  and 
carefully  examine  all  potential  negative  effects. 
(Halterman  -  PTT) 
W86-03922 


TEXAS  WATER  SYSTEM:  IMPLICATIONS 
FOR  ENVIRONMENTAL  ASSESSMENT  IN 
PLANNING  FOR  INTERBASES  WATER 
TRANSFERS, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Geogra- 
phy. 

C.  Greer. 

In:  Long-Distance  Water  Transfer:  A  Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  77-90,  2  fig,  10  ref. 

Descriptors:  'Water  transfer,  'Texas,  Water 
supply,  Water  supply  development,  Irrigation,  Ag- 
riculture, Water  use.  Canals,  Diversion,  Environ- 
mental effects. 

The  Texas  Water  System  proposal,  developed 
during  the  1960's  and  1970's,  is  described.  The  key 
to  the  system  is  a  series  of  reservoirs  on  the  major 
rivers  of  east  and  central  Texas  which  drain  into 
the  Gulf  of  Mexico.  The  role  of  these  reservoirs 
would  be  to  store  water  prior  to  conveyance 
through  two  major  canal  systems:  The  Coastal 
Canal  System  and  the  Trans-Texas  Canal  System. 
The  wide  range  of  potential  environmental  impacts 
in  large  interbasin  transfers  are  discussed.  They 


include  those  impacts  in  the  exporting  basin,  those 
along  the  routes  of  conveyance,  and  those  in  the 
areas  of  delivery.  The  need  for  balanced  environ- 
mental planning  of  the  proposed  transfer  scheme  is 
stressed.  (Halterman  -  PTT) 
W86-03923 


CHINA'S  SOUTH-TO-NORTH  WATER  TRANS- 
FER PROPOSALS, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

Z.  Dakang. 

In:  Long-Distance  Water  Transfer:  A  Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  91-96. 

Descriptors:  'Water  transfer,  'China,  Water 
supply,  Water  supply  development,  Irrigation,  Ag- 
riculture, Industrial  water,  Water  use,  Diversion. 

Because  of  the  south-north  water  imbalance  in 
China,  and  projected  future  water  shortages  in  the 
north,  the  water  conservancy  department  carried 
out  some  studies  on  northward  water  diversion 
from  the  various  reaches  of  the  Chang  Jiang  River. 
The  history  of  the  planning  and  development  of 
that  diversion  from  the  early  1950s  through  the 
early  1980s  are  outlined.  This  discussion  serves  as 
an  introduction  to  a  series  of  papers  delivered  at  a 
conference  concerned  with  the  many  environmen- 
tal aspects  of  the  development  and  implementation 
of  such  a  vast  diversion  project.  (Halterman-PTT) 
W86-03924 


NATURAL  CONDITIONS  EN  THE  PROPOSED 
WATER  TRANSFER  REGION, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

W.  Zhongyi,  and  Z.  Chunian. 
In:    Long-Distance   Water   Transfer:    A   Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  97-114,  5  ref. 

Descriptors:  'Diversion,  'Water  transfer,  'Water 
supply,  'Geomorphology,  'China,  Climatic  data, 
Precipitation,  Rivers,  Hydrology,  Soil  types. 

The  land  area  included  in  a  south-north  water 
transfer  in  eastern  China  is  described.  Background, 
or  baseline,  conditions  are  outlined.  Geomorpholo- 
gical  features;  climatic  conditions,  including  tem- 
perature and  precipitation;  rivers  and  hydrologic 
characteristics;  hydrogeological  conditions;  and 
soil  and  vegetation  types  and  properties  are  em- 
phasized. (Halterman  -  PTT) 
W86-03925 


LAND  USE  AND  CROP  ALLOCATION  EN  THE 
PROPOSED  WATER  TRANSFER  REGION, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

G.  Huancheng,  and  X.  Zhikang. 
In:    Long-Distance   Water   Transfer:    A   Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  115-125. 

Descriptors:  'Water  use,  'China,  'Diversion, 
•Water  transfer,  Water  supply  development, 
Canals,  Economic  aspects,  Environmental  effects. 

Background  information  on  land  use  and  crop  dis- 
tribution, both  historically  and  presently,  in  the 
region  of  a  proposed  water  transfer  in  China,  is 
provided.  Existing  problems  in  land  use  and  crop 
allocation  are  discussed,  and  means  for  improve- 
ment are  presented.  The  worst  problems  are  due  to 
drought  conditions  interspersed  with  excess  sur- 
face water.  Other  serious  problems  are  soil  saliniza- 
tion  and  oversimplified  crop  structure.  Increased 
use  of  available  water  sources,  such  as  wells,  pro- 
viding sufficient  drainage,  and  multiple  cropping, 
are  detailed,  and  the  incorporation  of  these  factors 
into  the  planning  of  the  water  transfer  project  is 
discussed.  (Halterman  -  PTT) 
W86-03926 


SOUTH-NORTH  WATER  TRANSFER 

PROJECT  PLANS, 

Ministry  of  Water  Conservancy  and  Power,  Beij- 
ing (China). 

Y.  Bangyi,  and  C.  Qinglian. 

In:  Long-Distance  Water  Transfer:  A  Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  127-149,  7  fig,  3  tab. 

Descriptors:  'Water  transfer,  'Water  use,  'Diver- 
sion, 'China,  Water  supply,  Water  supply  develop- 
ment, Canals,  Economic  aspects,  Environmental 
effects. 

Various  aspects  of  the  projected  south-north  water 
transfer  program  in  China  are  discussed.  Specific 
areas  covered  are  the  distribution  of  water  and 
land  resources  in  China,  including  distribution  of 
precipitation,  distribution  of  stream  runoff,  ground- 
water resources;  the  utilization  of  water  resources 
in  China,  water  needs  at  the  end  of  this  century, 
current  status  of  major  rivers  in  eastern  China  and 
future  trends  in  development;  and  planning  and 
research  on  the  water  transfer  program.  Transfer 
route  schemes,  projects  for  storage  and  regulation, 
and  project  benefits  are  also  outlined.  (Halterman  - 
PTT) 
W86-03927 


ENVIRONMENTAL  IMPLICATIONS  OP 
WATER  TRANSFER, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

R.  Herrmann. 

In:    Long-Distance    Water   Transfer:    A   Chines* 

Case  Study  and  International  Experiences,  Tycoo- 

ly  International  Publishing  Ltd.:  Dublin,  Ireland, 

1983.  p  151-158,  12  ref. 

Descriptors:  'Water  transfer,  'Water  use,  'Diver 
sion,  'Environmental  effects,  'China,  Watei 
supply,  Canals,  Water  supply  development. 

A  south-north  water  transfer  project  being  plannec 
for  eastern  China  would  impact  upon  a  variety  o 
aspects  of  the  environment.  Particular  focus  is  oi 
the  impact  of  withdrawal  of  water  on  the  aquatic 
environment,  the  impact  of  water  transfer  on  adja 
cent  terrestrial  and  freshwater  ecosystems,  and  en 
vironmental  impacts  of  irrigation  development 
Techniques  for  optimizing  the  water  transfer,  in 
eluding  models  of  cause-effect  relationships  be 
tween  different  hydraulic  engineering  measure 
and  their  environmental  impacts,  are  discussed 
(Halterman  -  PTT) 
W86-03928 


EVIPACT   OF   WATER   TRANSFER   ON   TW 
NATURAL  ENVIRONMENT, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra 

phy-  ,_ 

For  primary  bibliographic  entry  see  Field   6G 
W86-03929 


IMPACT  OF  SOUTH-TO-NORTH  TRANSFH 
UPON  THE  NATURAL  ENVIRONMENT, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogn 

phy. 

For  primary  bibliographic   entry  see  Field   60 

W86-03930 

EMSnTUnONS  AND  CHINA'S  LONG-DB 
TANCE  WATER  TRANSFER  PROPOSALS, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Asian  Studie 
J.  E.  Nickum. 

In:  Long-Distance  Water  Transfer:  A  Chines 
Case  Study  and  International  Experiences,  Tycc* 
ly  International  Publishing  Ltd.:  Dublin,  Irelaiu 
1983.  p  181-191,  23  ref. 

Descriptors:  'Water  transfer,  'Water  use,  'Dive 
sion,  'China,  Water  supply,  'Legal  aspects,  Wat4 
supply  development,  Canals,  Environmental  e 
fects,  Economic  aspects. 

One  of  the  most  arduous  tasks  related  to  the  soutl 
north  water  transfer  project  in  China  is  the  desigi 
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ing,  or  adapting,  of  regulations  to  be  used  to  allo- 
cate the  water.  Water  rights,  relations  between 
provinces,  and  irrigation  management  are  areas  of 
special  interest  in  this  regard.  These  considerations 
are  critical  to  making  a  realistic  assessment  of 
likely  deleterious  impact  of  the  introduction  of 
new  water  via  a  mass  transfer  and  to  drawing  up 
the  institutional  reforms  necessary  to  mitigate  such 
harmful  side  effects,  most  notably  the  spread  of 
secondary  salinization  due  to  excess  application 
and  improper  drainage.  (Halterman  -  PTT) 
W86-03931 


CHANG  JIANG  DIVERSION  PROJECT:  AN 
OVERVIEW  OF  ECONOMIC  AND  ENVIRON- 
MENTAL ISSUES, 

International  Food  Policy  Research  Inst.,  Wash- 
ington, DC. 
B.  Stone. 

In:  Long-Distance  Water  Transfer:  A  Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  193-214,  1  tab,  32  ref. 

Descriptors:  'Water  transfer,  'Water  use,  'Envi- 
ronmental effects,  'Diversion,  'China,  Water 
supply  development,  Water  supply,  Irrigation, 
Canals,  Wells. 

A  proposed  south-north  water  transfer  project  in 
China  is  discussed  and  several  economic  and  envi- 
ronmental issues  are  outlined.  Limnological  dete- 
rioration and  general  problems  of  water  pollution, 
impacts  on  aquatic  production,  lowering  of  the 
Chang  Jiang  estuary,  and  flooding  and  salinization 
of  soils  are  key  environmental  problems.  The 
trends  in  China's  supply  and  demand  for  food- 
grains,  emerging  issues  in  water  requirement 
trends,  grain  production  progress  in  North  China, 
development  of  wells  and  the  North  China  water 
table,  alternative  irrigation  schemes  in  North 
China,  alternative  approaches  to  irrigation  devel- 
opment, and  the  development  of  information  re- 
sources are  also  issues  that  must  be  considered  in 
the  overall  planning  of  the  project.  (Halterman  - 
PTT) 
W86-03932 


WATER  BALANCE  IN  THE  WATER  TRANS- 
FER REGION, 

Academia  Simca,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

L.  Changming,  and  L.  Enbao. 
In:   Long-Distance   Water   Transfer:    A   Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  215-232,  7  fig,  5  tab,  1  ref. 

Descriptors:  'Diversion,  'Water  supply  develop- 
ment, 'Environmental  effects,  'Water  transfer, 
•China,  Economic  aspects,  Canals,  Water  supply. 

The  water  balance  in  the  proposed  water  transfer 
region  of  eastern  China  and  the  four  major  river 
basins  associated  with  it,  are  analyzed.  The  major 
emphasis  of  the  analysis  is  on  area!  distribution  of 
water  balance  elements,  (precipitation,  runoff, 
evaporation,  soil  moisture  renewal);  characteristics 
of  water-balance  elements  in  the  main  provinces 
and  autonomous  region;  and  the  temporal  distribu- 
tion of  water  balance  elements.  Some  specific 
problems  associated  in  balancing  water  supply  and 
requirements  include  water  supply  analysis,  water 
requirement  analysis,  and  water  balance  and  eco- 
logical equilibrium.  (Halterman  -  PTT) 
W86-03933 


INTEGRATED  EVALUATION  OF  THE  SUR- 
FACE AND  GROUNDWATER  RESOURCES  OF 
THE  HAI  AND  LUAN  HE  BASINS, 

Academia  Sinica,  Beijing  (China). 

L.  Jiasan. 

In:   Long-Distance   Water   Transfer:   A   Chinese 

Case  Study  and  International  Experiences,  Tycoo- 

ly  International  Publishing  Ltd.:  Dublin,  Ireland, 

1983.  p  233-243,  2  fig,  1  tab. 

Descriptors:  'Diversion,  'Water  transfer,  'Water 
jae,  'Water  supply,  'China,  Canals,  Irrigation, 
Groundwater,  Water  supply  development. 


As  part  of  the  assessment  of  a  potential  water 
transfer  project  in  eastern  China,  the  surface  and 
groundwater  resources  of  the  Hai  and  Luan  He 
Basins  are  evaluated.  The  characteristics  of  the 
calculated  basin  stream  runoff  formation  and  the 
mutual  recharge  relationships  between  surface  and 
groundwater  are  outlined.  River  runoff  and  com- 
position of  water  resources  in  the  basin,  estimation 
of  basin  water  resources,  hydrological  balance,  and 
sources  of  plains  groundwater  recharge  are  also 
discussed.  (Halterman  -  PTT) 
W86-03934 


PRELIMINARY  ESTIMATION  OF  NATURAL 
RUNOFF  IN  THE  HUAI  HE  BASIN, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2A. 
W86-03935 


SHALLOW  GROUNDWATER  RESOURCES  OF 
THE  HUANG-HUAI-HAI  PLAIN, 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03936 


POTENTIAL  EVAPORATION  AND  FIELD 
WATER  CONSUMPTION  ES  THE  NORTH 
CHINA  PLAIN, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2D. 
W86-03937 


ANALYSIS  OF  STORAGE  FOR  THE  REGULA- 
TION OF  SURFACE  WATER  EN  THE  HUANG- 
HUAI-HAI  PLATN  FOR  SOUTH-TO-NORTH 
WATER  TRANSFER, 

Hebei  Inst,  of  Geography,  Shijiazhuang  (China) 
For  primary  bibliographic  entry  see  Field  4A. 
W86-03938 


PROBLEM  OF  WATER  SUPPLY  IN  THE  HAI- 
LUAN  PLAIN, 

Academia  Sinica,  Beijing  (China). 

H.  Rangtang. 

In:    Long-Distance   Water   Transfer:    A   Chinese 

Case  Study  and  International  Experiences,  Tycoo- 

ly  International  Publishing  Ltd.:  Dublin,  Ireland, 

1983.  p  309-319. 

Descriptors:  'Water  transfer,  'Water  supply, 
•Water  conveyance,  'Water  supply  development, 
'China,  Diversion,  Canals,  Irrigation,  Economic 
aspects,  Environmental  effects,  Water  storage. 

As  part  of  the  overall  assessment  of  the  proposed 
south-north  water  transfer  in  eastern  China,  a  vari- 
ety of  controversial  issues  are  addressed.  The  con- 
clusions drawn  from  this  investigation  include: 
northern  water  sources  cannot  satisfy  industrial 
and  municipal  requirements,  and  northern  water 
sources  cannot  satisfy  economic  requirements.  Al- 
though the  project  is  very  necessary  to  meet  water 
needs,  the  transfer  presents  very  formidable  prob- 
lems. First,  the  project  is  very  expensive.  Second, 
the  returns  to  investment  are  not  striking,  because 
existing  state-set  prices  for  agricultural  produce  are 
relatively  low,  making  it  difficult  to  have  a  net 
increase  in  income  from  irrigating  with  interbasin 
water.  Third,  there  is  a  significant  danger  of  sec- 
ondary salinization.  As  a  supplement  to  the  water 
transfer,  thorough  and  rational  use  of  local  water 
sources  is  recommended.  Means  of  attaining  this 
goal  include  fully  intercepting  mountain  runoff, 
promoting  underground  storage,  and  building  res- 
ervoirs suited  to  local  conditions.  (Halterman  - 
PTT) 
W86-03940 


SOME  ASPECTS  OF  THE  NECESSITY  AND 
FEASIBILITY  OF  CHINA'S  PROPOSED 
SOUTH-TO-NORTH  WATER  TRANSFER, 

Ministry  of  Water  Conservancy  and  Power,  Beij- 
ing (China). 

Y.  Bangyi,  and  C.  Chunhuai. 
In:    Long-Distance   Water   Transfer:    A    Chinese 
Case  Study  and  International  Experiences,  Tycoo- 


Water  Demand — Group  6D 

ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  321-331. 

Descriptors:  'Water  transfer,  'Water  supply,  'Di- 
version, 'Irrigation,  'China,  Water  supply  devel- 
opment, Canals,  Economic  aspects,  Environmental 
effects,  Water  storage,  Water  conveyance. 

As  part  of  the  overall  assessment  of  the  proposed 
south-north  water  transfer  in  eastern  China,  the 
feasibility  and  necessity  of  the  project  are  scruti- 
nized. Conclusions  indicate  that  the  project  to 
transfer  water  from  the  Chang  Jiang  would  pro- 
vide a  rich  source  of  water  to  the  north,  but  it 
would  only  be  a  supplemental  measure.  Thorough 
use  of  local  water  resources  is  also  necessary.  Any 
increase  in  the  diversion  of  water  from  the  Huang 
He  onto  the  Hai  He  plain  must  be  premised  on 
satisfying  the  requirements  of  the  river  itself  and 
guaranteeing  the  water  use  of  irrigation  districts 
which  are  now  diverting  the  Huang  He.  Analysis 
of  the  economic  rationality  of  the  transfer  project 
has  been  insufficient,  and  work  must  be  increased 
in  this  area.  With  its  extraordinarily  broad  scope 
this  project  requires  consideration  of  benefits  it 
would  provide  in  the  form  of  the  conditions  for  the 
development  of  the  other  departments  of  the  na- 
tional economy.  Finally,  the  impact  of  the  water 
transfer  on  the  environment  must  be  treated  cau- 
tiously, considering  improvements  and  negative 
impacts.  (Halterman  -  PTT) 
W86-03941 


ATMOSPHERIC  MOISTURE  BALANCE  EN 
THE  PROPOSED  WATER  TRANSFER 
REGION, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2A. 
W86-03942 


EFFECT  OF  SOUTH-TO-NORTH  WATER 
TRANSFER  ON  SALTWATER  EMSTRUSION  ES 
THE  CHANG  JIANG  ESTUARY, 

For  primary  bibliographic  entry  see  Field  6G 
W86-03943 


ESVESTIGATION  OF  THE  WATER  QUALITY 
AND  POLLUTION  ES  THE  RTVERS  OF  THE 
PROPOSED  WATER  TRANSFER  REGION, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  SB. 
W86-03944 


POSSIBLE  EFFECTS  OF  THE  PROPOSED 
EASTERN  TRANSFER  ROUTE  ON  THE  FISH 
STOCK  OF  THE  PRINCIPAL  WATER  BODIES 
ALONG  THE  COURSE, 

Wuhan  Inst,  of  Hydrobiology  (China). 

For  primary  bibliographic   entry  see   Field  6G. 

W86-03945 


EFFECT  OF  DTVERTING  WATER  FROM 
SOUTH  TO  NORTH  ON  THE  ECOSYSTEM  OF 
THE  HUANG-HUAI-HAI  PLAIN, 

Academia  Sinica,  Nanjing  (China).  Nanjing  Inst,  of 

Soil  Science. 

For  primary  bibliographic  entry  see  Field   6G. 

W86-03946 


EXPERIMENTAL  STUDY  OF  EVIPROVESG 
THE  SALESE-ALKALI  SOIX  ES  THE  YU- 
CHENG  EXPERIMENTAL  AREA,  SHAN- 
DONG, 

X.  Yuexian,  and  Z.  Xingquan. 
In:    Long-Distance   Water   Transfer:    A    Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  395-405,  6  fig,  1  ref. 

Descriptors:  'Water  transfer,  'Water  supply, 
•Water  supply  development,  'Diversion,  'Irriga- 
tion, 'China,  Soil  moisture,  Soil  physical  proper- 
ties, Environmental  effects. 
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Group  6D — Water  Demand 

As  part  of  the  overall  assessment  of  the  proposed 
south-north  water  transfer  in  eastern  China,  experi- 
ments were  conducted  on  soil  saline-alkali  condi- 
tions. Measures  for  improving  saline  soil  include 
pump  wells,  which  lower  the  water  table,  to  allow 
increased  percolation  of  rainwater;  open  channel 
drainage  system,  which  increases  surface  water 
removal  and  therefore,  the  dissolved  salts  therein; 
developing  soil  fertility  using  organic  fertilizers, 
which  changes  the  soil  structure  and,  therefore, 
increases  soil  porosity  and  moisture  storing  capac- 
ity; and,  afforestation,  which  reduces  wind,  and 
increases  drainage.  These  measures  could  help 
offset  the  impacts  of  the  increased  water  resulting 
from  the  transfer.  (Halterman  -  PTT) 
W86-03947 


LARGE  SCALE  WATER  TRANSFERS:  EMERG- 
ING ENVIRONMENTAL  AND  SOCIAL  EXPE- 
RIENCES. kT  . 

United  Nations  Environment  Programme,  Nairobi 

(Kenya). 

For  primary  bibliographic  entry  see  Field  6E. 

W86-03948 


LARGE-SCALE  WATER  TRANSFERS:  EMERG- 
ING      ENVIRONMENTAL       AND       SOCIAL 

ISSUES,  ^T  .    . . 

United  Nations  Environment  Programme,  Nairobi 

(Kenya). 

For  primary  bibliographic  entry  see  Field  6B. 

W86-03949 


ESTER-BASIN  WATER  DP/ERSION:  CANADI- 
AN EXPERIENCES  AND  PERSPECTIVES, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  6E. 
W86-O3950 


INTER-BASIN  WATER  TRANSFERS  IN  THE 
UNITED  STATES, 

Western  Michigan  Univ.,  Kalamazoo.  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  6E. 
W86-03951 


PARTIAL     SOUTHWARD     DIVERSION     OF 
NORTHERN  AND  SD3ERIAN  RIVERS, 

For  primary  bibliographic  entry   see  Field   6G. 
W86-03952 


INTERREGIONAL  WATER  TRANSFERS  EN 
MEXICO, 

H.  Garduno. 

In:  Large  Scale  Water  Transfers:  Emerging  Envi- 
ronmental and  Social  Experiences,  Tycooly  Pub- 
lishing Ltd:  Oxford,  England  1985.  p  119-134,  7 
fig,  5  tab,  3  ref. 

Descriptors:  •Planning,  'Water  supply,  'Water 
demand,  'Water  transfer,  Interbasin  transfer, 
Mexico,  Irrigation,  Political  constraints,  Diversion, 
Institutional  constraints,  Economic  aspects,  Agri- 
culture, Water  management. 

Water  resources  and  use  in  Mexico  are  described. 
Four  zones  with  similar  or  complementary  require- 
ments for  water  resources  development  actions  are 
designated:  Pacific,  Northern,  Central,  and  Gulf/ 
Southeastern.  Interregional  water  transfer  supply 
the  large  population  of  Mexico  City  and  the  arable, 
but  dry,  farmland  in  the  Noroeste  region.  Exces- 
sive groundwater  mining  in  the  Mexico  City  area 
indicates  the  need  for  more  interbasin  transfer  to 
this  area.  In  this  country  water  decisions  are  made 
through  the  central  government.  Although  the 
overall  effect  has  been  positive,  local  water  trans- 
fer projects  are  usually  rejected.  (Cassar  -  PTT) 
W86-03955 


WATER  TRANSFER  IN  A  SMALL  COUNTRY: 
HUNGARIAN  EXPERD2NCES  AND  PERSPEC- 
TIVES, 

For  primary  bibliographic  entry  see  Field  6B. 
W86-03956 


RIVER  BASIN  DEVELOPMENT:  PROCEED- 
INGS OF  THE  NATIONAL  SYMPOSIUM  ON 
RIVER  BASIN  DEVELOPMENT. 

United  Nations  Development  Programme. 
For  primary  bibliographic  entry  see  Field  6E. 

W86-03957 


SOME  MAJOR  ISSUES  IN  RIVER  BASIN 
MANAGEMENT  FOR  DEVELOPING  COUN- 
TRIES, 

For  primary  bibliographic  entry  see  Field  6E. 
W86-03958 

IRRIGATION  WATER  REQUntEMENTS  IN 
BANGLADESH, 

Bangladesh  Univ.  of  Engineering  and  Technology, 
Dacca.  Dept.  of  Water  Resources  Engineering. 
H.  R.  Khan. 

In:  River  Basin  Development:  Proceedings  of  the 
National  Symposium  on  River  Basin  Development, 
December  4-10,  1981,  Dacca,  Bangladesh.  1983.  p 
150-157,  1  fig,  5  tab,  2  ref. 

Descriptors:  'Planning,  'Water  demand,  'Water 
resources  development,  •Developing  countries, 
•River  basins,  'Bangladesh,  Water  policy,  Water 
management,  Ganges  River,  Brahmaputra  River, 
Meghna  River,  Irrigation  requirements,  Saline  in- 
trusion, Water  use,  Water  supply. 

In  Bangladesh  there  are  conflicting  demands  for 
water  supplies  during  the  November  to  May  dry 
season.  Water  is  needed  for  agriculture,  domestic, 
and  industrial  purposes,  for  maintaining  river 
depths  to  allow  adequate  navigation,  for  avoiding 
damage  to  fisheries,  and  for  limiting  upland  pene- 
tration of  saline  water.  In  the  dry  season  flow  for 
the  four  major  rivers  is  173.40  million  acre  feet 
(MAF).  The  water  availability  (in  MAF)  for  Janu- 
ary, February,  March,  and  April,  respectively,  is 
11.10,  9.20,  10.15,  and  12.69.  The  irrigation  require- 
ments (in  MAF)  for  the  same  months,  respectively, 
are  11.7,  12.6,  17.27,  and  12.75.  Any  further  reduc- 
tion in  river  flows  or  upstream  diversion  to  in- 
crease water  supply  would  greatly  increase  salinity 
in  southern  Bangladesh.  (Cassar  -  PTT) 
W86-03968 


ities  of  demand  in  Tucson,  Arizona  for  both  the 
usual  long-run  static  model  and  for  a  simple  short- 
run  demand  model.  The  results  from  these  simulta- 
neous equation  models  are  consistent  with  a  priori 
expectations  and  are  unbiased.  (Author's  abstract) 
W86-04155 

IDENTIFICATION  OF  WATER  DEMAND 
MODELS  FROM  NOISY  DATA 

AT.  and  T.  Bell  Labs.,  Inc.,  Middletown,  NJ. 
L.  K.  Kher,  and  S.  Sorooshian. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  3,  p  322-330,  March  1986.  3  fig,  4  tab,  24  ref. 
DOE  Grant  No.  DEAO  180  RA50256. 

Descriptors:  'Water  demand,  'Noisy  data,  "Model 
studies,  Time  series  analysis,  Regression  analysis, 
Statistical  models,  Algorithms,  Tucson,  Arizona. 

The  identification  of  a  proper  water  demand  when 
all  the  variables  are  noisy  is  one  of  the  major 
problems  in  the  planning  process.  To  date,  this 
problem  has  been  overlooked,  and  generally,  re- 
gression or  time  series  models  have  been  used.  It 
has  been  suggested  that  the  existing  methods  to 
include  noisy  variables  are  fraught  with  problems 
such  as  nonidentifiability  and  unboundedness.  An 
alternative  procedure  is  proposed  to  identify  a 
water  demand  model  from  a  set  of  noisy  data  using 
noisy  realization  theory.  A  mathematical  program- 
ming-based  solution  algorithm  is  developed  tc 
identify  a  first-order  lag  dynamical  model  for  thii 
noisy  problem.  This  algorithm  gives  bounds  on 
both  the  model  parameters  and  on  the  noise  covar 
iance  matrix.  The  unboundedness  problem  is  ad' 
dressed  by  using  prior  information  about  the  uppei 
bound  on  the  noise  covariance  matrix.  The  month 
ly  municipal  water  demand  of  Tucson,  Arizona 
from  1974  to  1977  is  modeled  as  an  example.  Th< 
model  assumes  10-30%  noise  in  the  variables  ant 
then  correspondingly  gives  a  range  for  each  mode 
parameter.  (Lantz-PTT) 
W86-04195 


INTERNATIONAL  WATER  STATISTICS  - 
SOME  CONCLUSIONS, 

Wasserwerke  Wien  (Austria). 

For  primary  bibliographic  entry  see  Field  7C. 

W86-04150 

WATER  SUPPLY  BY  OPTIMAL  MTXTNG  OF 
WATERS  OF  VARIABLE  QUANTITY  AND 
QUALITY, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia). 

For  primary  bibliographic  entry  see  Field  5F. 

W86-04154 


SIMULTANEOUS  EQUATION  DEMAND 
MODEL  FOR  BLOCK  RATES, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Economics. 

D.  E.  Agthe,  R.  B.  Billings,  J.  L.  Dobra,  and  K. 

Raffiee 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  1,  p  1-4,  January  1986.  3  tab,  14  ref. 

Descriptors:  *Simultaneous  equations,  *Model 
studies,  *Rate  structure,  Cost  analysis,  Hausman 
test,  Mathematical  models,  Tucson,  Arizona, 
Costs. 

Examined  is  the  problem  of  simultaneous-equations 
bias  in  estimation  of  the  water  demand  function 
under  an  increasing  block  rate  structure.  The 
Hausman  specification  test  is  used  to  detect  the 
presence  of  simultaneous-equations  bias  arising 
from  correlation  of  the  price  measures  with  the 
regression  error  term  in  the  results  of  a  previously 
published  study  of  water  demand  in  Tucson,  Ari- 
zona. An  alternative  simultaneous  equation  model 
is  proposed  for  estimating  the  elasticity  of  demand 
in  the  presence  of  block  rate  pricing  structures  and 
availability  of  service  charges.  This  model  is  used 
to  reestimate  the  price  and  rate  premium  elastic- 


MUNICD7AL  AND  INDUSTRIAL  WATEI 
SUPPLY  IN  CIUDAD  JUAREZ,  MEXICO, 

California  State  Univ.,  Fullerton.  Dept.  of  Geogra 

phy. 

W.  J.  Lloyd,  and  R.  A.  Marston. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  Nc 

5,  p  841-849,  October  1985.  7  fig,  3  tab,  24  rel 

Descriptors.  "Water  demand,  'Population  dynam 
ics,  'Mexico,  'Industrial  Development,  'Ground 
water,  'Water  table  decline,  'Salinity,  Hue© 
Bolson,  Aquifers,  Simulation  analysis,  Arid  zon« 
Water  use,  Forecasting,  Groundwater  mining,  Mi 
nicipal  water. 

Rapid  industrialization  and  population  growth  i 
the  north  Mexican  desert  city  of  Ciudad  Juarez  ai 
placing  a  serious  strain  on  the  city's  municipi 
water  resources.  Water  deliveries  and  service  are 
have  more  than  doubled  over  the  past  decade,  an 
plans  for  additional  expansion  are  being  impl< 
mented.  This  expansion  is  already  contributing  t 
water  table  declines  and  salinity  increases  in  ti 
Mexican  portion  of  the  Hueco  Bolson,  the  so! 
source  of  water  for  the  city.  Continued  waU 
mining  of  the  limited  fresh  water  reserves  shoul 
produce  serious  water  supply  problems  in  the  nei 
future.  New  estimates  of  future  water  consumptic 
incorporated  into  a  digital  aquifer  simulatic 
model  indicate  that  these  problems  may  appei 
much  sooner  than  anticipated  by  previous  invest 
gations.  The  acceleration  and  spread  of  serioi 
water  problems  is  likely  to  affect  both  the  integri 
of  the  municipal  water  utility's  resource  base 
well  as  the  long-term  productivity  of  private  indu 
trial  wells  located  around  the  city's  peripher 
These  problems  are  exacerbated  because  the  thic 
ness  of  freshwater  deposits  diminishes  substantial 
in  the  portion  of  the  Hueco  Bolson  lying  southet 
of  the  study  area.  (Peters-PTT) 
W86-04535 
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Water  Law  and  institutions — Group  6E 


6E.  Water  Law  and  Institutions 


WATER  FOR  HUMAN  CONSUMPTION,  MAN 
AND  HIS  ENVIRONMENT:  PROCEEDINGS 
OF  THE  4TH  WORLD  CONGRESS  OF  THE 
INTERNATIONAL  WATER  RESOURCES  AS- 
SOCIATION (TWRA). 

International  Water  Resources  Association, 
Urbana,  IL. 

Water  Resources  Series  Volume  6,  1983.  Septem- 
ber 5-9,  1982,  Buenos  Aires,  Argentina.  Edited  by 
W.  Hall  and  C.  Maxwell.  167  p. 

Descriptors:  'Water  law,  'Water  resources  devel- 
opment, 'Potable  water,  Rural  areas,  Hydrology, 
Developing  countries,  Resources  development, 
Water  supply  development,  Institutions,  Environ- 
mental aspects,  Social  aspects,  Economic  aspects, 
Legal  aspects,  United  Nations,  Training,  Egypt, 
China,  Indonesia. 

This  report  includes  discussions  and  conclusions  of 
several  International  Water  Resources  Association 
(TWRA)  committees  and  special  sessions  working 
on  the  problem  of  water  for  human  consumption. 
These  committees  were  (1)  water  and  systems  en- 
gineering,(2)  educational,  economic  and  social  as- 
pects, (3)  water  resources  and  the  environment, 
and  (4)  water  law  and  administration.  The  special 
sessions  topics  included  (1)  UNICEF:  non-agricul- 
tural uses  of  rural  water,  (2)  IWRA  committee  on 
oceanic  water  resources,  (3)  flatlands  hydrology 
and  management,  (4)  Japan's  water  resources,  (5) 
UNESCO'S  international  hydrological  program, 
(6)  the  World  Bank's  role  in  water  resources  devel- 
opment, (7)  the  Interamerican  Development 
Bank's  role  in  water  resources  development,  (8) 
the  United  Nation's  role  in  water  resources  devel- 
opment, (9)  the  water  resources  of  Egypt,  China, 
and  Indonesia,  and  (10)  the  Salto  Grande  Joint 
Technical  Commission.  (Cassar  -  PTT) 
W86-03907 


TRANSFERABILITY  OF  WATER  RIGHTS  IN 
SOUTH  AUSTRALIA, 

South  Australian  Dept.  of  Engineering  and  Water 

Supply,  Adelaide. 

H.  T.  Tuckwell. 

June  198S.  35  p,  3  append. 

Descriptors:  *Water  allocation,  *Resource  alloca- 
tion, 'Available  water,  'Australia,  Hydrologic 
budget,  Water  conservation,  Water  use,  Water 
demand,  Water  resource  development,  Water  dis- 
tribution, Water  law,  Water  management,  Irriga- 
tion. 

Water  resource  management  in  South  Australia  is 
principally  concerned  with  irrigation  and  other 
uses  of  the  River  Murray.  The  development  of 
current  transfer  policies,  the  Northern  Adelaide 
Plains  underground  water  rights,  and  Bolivar  efflu- 
ent water  rights  are  also  discussed.  Several  case 
histories  involving  implementation  are  presented, 
including  those  pertaining  to  market  value  of  water 
rights  movement  of  water  rights,  mortgaged  land, 
and  anticipation  of  increased  saline  inflows  to  a 
river.  In  the  field  of  water  resource  management, 
South  Australia  is  developing  and  implementing 
measures  to  provide  for  the  increased  transferabil- 
ity of  water  rights  to  increase  the  availability  of 
water  to  promote  the  liklihood  of  water  being 
applied  as  efficiently  as  possible.  (Halterman  - 
PTT) 
W86-03912 


GUIDELINES  ON  COMMUNITY  LOCAL 
FLOOD  WARNING  AND  RESPONSE  SYS- 
TEMS. 

Interagency  Advisory  Committee  on  Water  Data, 

Reston,  VA.  Hydrology  Subcommittee. 

For  primary  bibliographic  entry  see  Field  6F. 

W8&3913 


INSTITUTIONS  AND  CHINA'S  LONG-DIS- 
TANCE WATER  TRANSFER  PROPOSALS, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Asian  Studies. 
For  primary  bibliographic  entry  see  Field  6D. 
W86-03931 


LARGE  SCALE  WATER  TRANSFERS:  EMERG- 
ING ENVIRONMENTAL  AND  SOCIAL  EXPE- 
RIENCES. 

United  Nations  Environment  Programme,  Nairobi 
(Kenya). 

Water  Resources  Series,  Volume  7,  Tycooly  Pub- 
lishing Ltd.,:  Oxford,  England,  1985.  Edited  by 
Genady  N.  Golubev  and  Asit  K.  Biswas.   158  p. 

Descriptors:  'Planning,  'Water  policy,  'Environ- 
mental effects,  'Water  transfer,  'Water  supply, 
Interbasin  transfer,  Social  aspects,  Economic  as- 
pects. 

The  environmental,  economic,  and  social  aspects 
of  water  transfer  projects  is  emphasized  in  experi- 
ences from  Canada,  the  U.S.,  Soviet  Union,  Sudan, 
China,  Mexico,  and  Hungary.  Although  some 
countries  have  abundant  water,  it  is  often  unevenly 
distributed.  Examples  are  the  arid  western  U.S. 
and  the  humid  eastern  U.S.,  the  dry  prairie  prov- 
inces of  Canada,  and  the  water  requirements  of  the 
large  population  concentrated  in  Mexico  City.  For 
developed  river  basins  water  transfer  is  the  most 
feasible  alternative  in  obtaining  additional  water 
supplies.  The  institutional  and  political  constraints 
peculiar  to  each  country  are  discussed.  Central 
governmental  control  appears  to  favor  large  inter- 
basin projects.  In  countries  where  public  participa- 
tion is  encouraged,  water  transfer  projects  are 
often  delayed  or  rejected  on  environmental  or 
economic  grounds.  (Cassar  -  PTT) 
W86-03948 


LARGE-SCALE  WATER  TRANSFERS:  EMERG- 
ING ENVIRONMENTAL  AND  SOCIAL 
ISSUES, 

United  Nations  Environment  Programme,  Nairobi 

(Kenya). 

For  primary  bibliographic  entry  see  Field  6B. 
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INTER-BASIN  WATER  DIVERSION:  CANADI- 
AN EXPERIENCES  AND  PERSPECTIVES, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Geog- 
raphy. 

W.  R.  D.  Sewell. 

IN:  Large  Scale  Water  Transfers:  Emerging  Envi- 
ronmental and  Social  Experiences,  Tycooly  Pub- 
lishing Ltd:  Oxford,  England,  1985.  p  7-35,  9  fig,  7 
tab,  71  ref. 

Descriptors:  'Planning,  'Political  constraints, 
•Water  transfer,  Interbasin  transfer,  Canada,  Di- 
version, Rivers,  Reservoirs,  Environmental  as- 
pects, Social  aspects,  Public  opinion,  Attitudes, 
North  American  Water  and  Power  Alliance,  Eco- 
nomic aspects,  Water  supply  development,  Water 
management. 

Canada,  a  country  of  abundant  water  resources 
and  very  heavy  water  use,  has  implemented  at  least 
60  interbasin  water  transfers  as  of  1980.  Total  flow 
is  presently  4400  cu  m/sec.  These  transfers  have 
been  widely  accepted  for  several  reasons:  (1)  small 
size  of  most  transfer,  (2)  proximity  of  basins  to 
each  other,  (3)  lack  of  vigorous  opposition  by 
environmentalists.  However,  several  proposed 
water  transfers  have  generated  considerable  ad- 
verse reaction.  Domestic  schemes  which  have  pro- 
duced debate  are  the  McGregor  diversion  (north- 
ern British  Columbia);  Aluminum  Company  of 
America  Nechako  River  diversion;  several  diver- 
sions in  the  prairie  provinces  of  Alberta,  Saskatch- 
ewan, and  Manitoba;  and  the  James  Bay  scheme  in 
Quebec.  Proposals  for  water  transfers  from  Canada 
to  the  U.S.  are  highly  unpopular.  The  North 
American  Water  and  Power  Alliance  scheme 
would  divert  water  from  rivers  in  Alaska  and 
British  Columbia  to  the  western  and  southwestern 
U.S.  This  massive  project  would  require  construc- 
tion of  240  reservoirs  (highest  dam,  1781  ft  high; 
largest  impoundment,  693  cu  km),  112  irrigation 
systems,  and  17  navigation  channels.  Several  small- 
er schemes  are  also  under  discussion.  Some  con- 
cern the  development  of  coal  slurry  pipelines. 
Studies  on  public  reaction  to  international  transfer 
show  that  most  governmental  personnel  are  luke- 
warm or  totally  opposed  to  any  transfers.  Environ- 
mentalists and  native  rights  activists  have  been 
particularly  vigorous  in  their  opposition.  Some  Ca- 


nadian citizens  see  water  as  a  national  resource 
rather  than  a  continental  resource.  Finally,  an  in- 
creasing number  of  Americans  are  also  opposed  to 
international  transfer.  (Cassar  -  PTT) 
W86-03950 


INTER-BASIN  WATER  TRANSFERS  TN  THE 
UNITED  STATES, 

Western  Michigan  Univ.,  Kalamazoo.  Dept.  of  Ge- 
ography. 
P.  P.  Micklin. 

IN:  Large  Scale  Water  Transfers;  Emerging  Envi- 
ronmental and  Social  Experiences,  Tycooly  Pub- 
lishing Ltd:  Oxford,  England,  1985.  p  37-65,  8  fig, 
2  tab,  62  ref. 

Descriptors:  'Planning,  'Political  constraints, 
•Water  transfer,  Interbasin  transfer,  Diversion, 
Rivers,  Reservoirs,  Environmental  aspects,  Social 
aspects,  Public  opinion,  Attitudes,  North  American 
Water  and  Power  Alliance,  Economic  aspects, 
Water  supply  development,  Water  policy,  Institu- 
tional constraints,  Irrigation,  Texas  Water  Plan, 
California  State  Water  Project,  Water  conserva- 
tion, Water  supply,  Legal  aspects,  Water  use  effi- 
ciency, Water  management. 

The  water  crisis  in  the  western  U.S.  has  stimulated 
interest  in  increasing  supply  by  large-scale,  long- 
distance transfer.  However,  the  concern  for  the 
environment  and  the  huge  cost  of  these  projects 
has  put  them  several  decades  into  the  future.  The 
State  Water  Project  in  California  is  the  only  major 
interbasin  transfer  to  have  been  constructed  in  the 
U.S.  Built  between  1960  and  1973  at  a  cost  of  $2.3 
billion,  it  diverts  4  cu  km/yr  from  the  north  of  the 
state  to  the  south.  The  gigantic  North  American 
Water  and  Power  Alliance,  which  would  divert 
southward  large  quantities  of  water  from  Canada 
and  the  northwest  U.S.,  is  unlikely  to  be  imple- 
mented. The  Texas  Water  Plan,  not  likely  to  be 
constructed  in  the  near  future,  would  divert  water 
from  the  eastern  part  of  the  state  and  from  the 
Mississippi  to  western  Texas  and  New  Mexico.  A 
$20  billion  scheme  was  proposed  to  supply  the 
High  Plains  with  13.5  cu  km  of  water  from  the 
Missouri  River  or  other  Mississippi  River  tributar- 
ies. Institutional,  legal,  and  political  considerations 
play  a  major  role  in  implementing  large  interbasin 
water  transfers.  The  National  Environmental 
Policy  Act  requires  federal  agency  sensitivity  to 
environmental  protection  and  the  preparation  of 
impact  statements.  Alternatives  to  large  water 
transfers  are  water  conservation,  improvement  of 
water  use  efficiency,  price  increases,  and  augmen- 
tation of  supply  by  nondiversion  methods  (flow 
regulation,  desalination,  weather  modification, 
etc.).  (Cassar  -  PTT) 
W86-03951 


RIVER  BASIN  DEVELOPMENT:  PROCEED- 
INGS OF  THE  NATIONAL  SYMPOSIUM  ON 
RIVER  BASIN  DEVELOPMENT. 

United  Nations  Development  Programme. 
December  4-10,  1981,  Dacca,  Bangladesh.  Tycooly 
International    Publishing    Ltd.:    Dublin,    Ireland, 
1983.  239  p. 

Descriptors:  'Planning,  'Water  law,  'Water  re- 
sources development,  'River  basins,  'Developing 
countries,  'India,  Bangladesh,  Ganges  River,  Brah- 
maputra River,  Water  management,  Legal  aspects, 
International  agreements. 

A  symposium  at  Dacca,  Bangladesh,  presented 
papers  analyzing  existing  river  basin  development 
projects  throughout  the  world  and  discussing  ideas 
for  development  in  the  Indian  subcontinent.  The 
great  rivers  of  this  region  (Ganges  and  Brahmapu- 
tra) travel  through  several  countries.  The  potential 
for  optimum  development  of  these  basins  can  be 
realized  with  international  cooperation.  Proper 
river  basin  development  can  augment  food  produc- 
tion and  water  supplies,  improve  transport,  pro- 
vide energy,  and  develop  industries.  Major  prob- 
lems on  these  two  river  systems  are  damaging 
floods  and  water  shortages  in  the  dry  season. 
(Cassar -PTT) 
W86-03957 
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SOME  MAJOR  ISSUES  IN  RIVER  BASIN 
MANAGEMENT  FOR  DEVELOPING  COUN- 
TRIES, 

A  K   Biswas. 

In:  River  Basin  Development:  Proceedings  of  the 
National  Symposium  on  River  Basin  Development, 
December  4-10,  1981,  Dacca,  Bangladesh.  1983.  p 
17-27,  2  tab,  14  ref. 

Descriptors:  'Planning,  •Institutions,  'Water  re- 
sources development,  'Developing  countries, 
•River  basins,  Water  conservation,  Conservation, 
Employment,  Economic  aspects,  International 
agreements.  Construction,  Systems  analysis.  Water 
policy,  Water  management. 

River  basin  development  can  satisfy  the  demand 
for  domestic,  agricultural,  industrial  and  hydro- 
electric power  generation  water  uses.  This  is  the 
reason  that  such  work  is  becoming  increasingly 
important  in  all  developing  countries.  Associated 
with  river  basin  development  are  four  major  issues. 
(1)  Efficient  use  of  water  must  be  improved.  Agri- 
cultural water  losses  are  estimated  at  57%.  Great- 
est losses  are  in  the  canal  system.  In  many  cases 
less  than  one-quarter  of  the  water  released  from  a 
reservoir  reaches  the  fields.  Other  savings  can  be 
realized  by  increasing  recirculation  of  cooling 
water.  (2)  River  basin  development  can  generate 
employment.  Labor-intensive  techniques  can  be  se- 
lected, if  desired,  in  dam  construction,  tunneling, 
canal  construction  and  maintenance,  and  drainage 
projects.  (3)  International  river  basin  development 
involves  conflicts  among  nations.  Nine  river  and 
lake  basins  are  shared  by  6-12  countries;  214  are 
shared  by  at  least  two  countries.  There  are  44 
countries  where  at  least  80%  of  the  total  area  lies 
within  international  river  basins.  (4)  To  date  devel- 
oping countries  have  not  taken  enough  advantage 
of  the  systems  analysis  tools  available.  (Cassar  - 
PTT) 
W86-03958 


DEVELOPING  THE  GANGES  BASIN, 

G.  R.  Choudhury,  and  T.  A.  Khan. 
In:  River  Basin  Development:  Proceedings  of  the 
National  Symposium  on  River  Basin  Development, 
December  4-10,  1981,  Dacca,  Bangladesh.  1983.  p 
28-39,  1  fig,  5  ref. 

Descriptors:  •Planning,  *Institutions,  *Water  re- 
sources development,  'Developing  countries, 
•River  basins,  'India,  'Nepal,  *Bangladesh, 
Ganges  River,  International  agreements,  Water 
policy,  Water  management,  Irrigation,  Water  use, 
Water  demand. 

The  Ganges  River  basin,  shared  by  India,  Nepal, 
and  Bangladesh,  is  ready  for  development.  A  co- 
ordinated, wholehearted  effort  to  accomplish  this 
should  be  initiated.  The  densely  populated  (252 
million)  region  drains  about  431,200  sq  miles.  At 
present  irrigation  projects  are  the  major  form  of 
basin  development:  in  Nepal,  1.5  million  acres;  in 
India,  44  million  acres;  and  in  Bangladesh,  7.25 
million  acres.  Total  estimated  surface  water  re- 
quirements from  the  Ganges  and  its  tributaries  by 
the  year  2000  is  about  259  MAP.  The  huge  flow  of 
river  water  that  enters  the  sea  unutilized  during  the 
flood  season  offers  tremendous  potential  for  stor- 
age and  conservation  to  augment  the  river's  dry 
season  flow.  In  Nepal  an  additional  50-60  MAF  of 
storage  would  be  available  if  existing  and  potential 
reservoir  sites  are  developed.  Storage  reservoirs  in 
India  could  increase  the  dry-season  flow  by  88,000 
to  130,000  cusec.  An  international  committee  of 
experts  from  each  country  is  suggested.  The  first 
task  is  an  inventory  of  resources  and  assessment  of 
needs.  (Cassar  -  PTT) 
W86-03959 


INTEGRATED  DEVELOPMENT  OF  THE 
DELTA  AND  UPLAND  PORTIONS  OF  A 
RTVER  BASIN, 

A.  Volker. 

In:  River  Basin  Development:  Proceedings  of  the 
National  Symposium  on  River  Basin  Development, 
December  4-10,  1981,  Dacca,  Bangladesh.  1983.  p 
40-61,  42  ref. 

Descriptors:  •Planning,  •Political  constraints, 
•Water  resources  development,   *Deltas,   *River 


basins,  Developing  countries,  Nile  River,  Mekong 
River,  Rhine  River,  International  agreements, 
Water  policy,  Water  management,  Irrigation, 
Water  use,  Water  demand,  Flood  control. 

River  basin  development  should  not  be  attempted 
without  considering  the  relationships  between  the 
delta  and  upland  portions.  For  example,  upstream 
embanking  for  flood  protection  produces  the  fol- 
lowing effects  downstream  and  in  the  delta:  higher 
discharge  levels  and  siltation  of  the  river  bed. 
Lower  embankments  combined  with  upstream 
water  storage  achieve  better  results.  Upstream 
flood  control  reservoirs  can  produce  downstream 
channel  erosion  and  slow  growth  or  erosion  of  the 
deltaic  plain.  Water  stored  in  tidal  lagoons  and 
other  coastal  depressions  tends  to  evaporate  exces- 
sively, but  it  has  the  advantages  of  improving 
protection  against  storm  surges,  controlling  saline 
water  intrusion,  and  improving  drainage  condi- 
tions. Three  case  histories  are  cited.  In  the  Rhine 
River  delta,  salinity  derived  from  upstream  sources 
was  a  major  issue.  Extensive  documentation  and 
delicate  diplomacy  was  necessary  to  reach  a  satis- 
factory agreement  among  the  involved  parties. 
Egypt  and  Sudan,  whose  sole  source  of  water  is 
the  Nile  River,  easily  reached  agreement  on  water 
management  of  this  resource.  Some  of  the  adverse 
conditions  existing  downstream  from  the  High 
Aswan  Dam  are  soil  salinization  and  wasting  of 
irrigation  water.  The  Mekong  River  and  delta 
have  been  developed  with  a  master  plan  with  an 
integrated  approach.  No  dikes  have  been  built  in 
the  delta  area.  Inhabitants  and  crops  have  adapted 
to  the  floods.  The  major  problems  are  siltation  and 
salt  water  intrusion  in  the  dry  season.  Evaluation 
of  alternatives  showed  that  the  best  plan  for  con- 
tinued development  is  to  use  the  available  water  to 
irrigate  upstream  areas,  allowing  the  delta  to 
remain  in  a  relatively  natural  condition.  (Cassar  - 
PTT) 
W86-03960 


LOWER  MEKONG  BASIN  DEVELOPMENT, 

Chulalongkorn  Univ.,  Bangkok  (Thailand). 

B.  Binson. 

IN:  River  Basin  Development:  Proceedings  of  the 

National  Symposium  on  River  Basin  Development, 

December  4-10,  1981,  Dacca,  Bangladesh.  1983.  p 

69-84,  2  fig,  1  tab,  6  ref,  1  append. 

Descriptors:  •Planning,  •Political  constraints, 
•Water  resources  development,  'Developing 
countries,  'River  basins,  'Mekong  River,  Econom- 
ic aspects,  International  agreements,  Water  policy, 
Water  management. 

In  spite  of  the  tremendous  pre-investments  as  well 
as  the  existing  investments  in  the  Mekong  Basin,  its 
mainstream  has  not  yet  been  crossed  or  its  waters 
fully  utilized,  except  for  pumping  over  its  banks 
and  natural  inundations.  "The  tributaries  have  been 
made  use  of  widely  in  Thailand  but  little  has  been 
done  in  Kampuchea,  Lao  PDR  or  Vietnam,  mainly 
due  to  the  political  turmoil  in  those  countries.  That 
the  Mekong  development  should  have  continued  at 
all  during  these  times  is  a  great  credit  to  the 
committee  members.  In  the  past,  the  Mekong 
Committee  was  free  of  politics  and  functioned  well 
even  when  Thailand  was  at  odds  with  Cambodia 
over  the  Phra  Viharn  Hill  controversy.  Even 
when  three  of  the  four  riparian  governments 
changed  from  being  pro- Western  to  Socialist,  the 
Committee  continued  its  work.  In  fact,  after  the 
Interim  Mekong  Committee  was  set  up  in  1977,  the 
development  work  of  the  Mekong  Basin  went 
ahead  with  renewed  vigor.  However,  aid  from 
cooperating  countries  is  now  much  harder  to  get 
and,  as  a  result,  projects  are  progressing  rather 
slowly.  The  riparian  countries  are  also  short  of 
foreign  exchange  and,  if  politics  also  enter  the 
picture,  the  Mekong  Committee  may  come  on  very 
hard  times  in  the  future  years.  (Author's  abstract) 
W86-03962 


BRAHMAPUTRA    RIVER    BASIN    DEVELOP- 
MENT, 

For  primary  bibliographic  entry  see  Field  6B. 
W86-03963 


GANGES  BASIN  DEVELOPMENT:  A  LONG- 
TERM  PROBLEM  AND  SOME  SHORT-TERM 
OPTIONS, 

M.  Zaman. 

IN:  River  Basin  Development:  Proceedings  of  the 
National  Symposium  on  River  Basin  Development, 
December  4-10,  1981,  Dacca,  Bangladesh.  1983.  p 
99-109,  3  tab,  6  ref,  1  append. 

Descriptors:  'Planning,  'Political  constraints, 
•Water  resources  development,  'Developing 
countries,  'River  basins,  'India,  'Bangladesh, 
•Ganges  River,  Economic  aspects,  International 
agreements,  Water  policy,  Water  management,  Ir- 
rigation, Flood  control,  Water  storage,  Dams,  Res- 
ervoirs, Storage,  Ganges  Waters  Agreement  1977, 
Regional  planning. 

Bangladesh  and  India  hold  different  views  of  water 
resources  development  programs  for  the  Ganges 
basin.  The  Ganges  Waters  Agreement  of  1977,  in 
force  for  5  years,  provided  for  sharing  of  dry 
season  flows  with  Farakka  as  the  sharing  point. 
Both  Bangladesh  and  India  have  prepared  separate 
schemes  for  augmenting  dry  season  flows.  The 
Indian  scheme  involves  transfer  of  100,000  cusec  of 
water  from  the  Brahmaputra  to  the  Ganges 
through  a  209-mile  canal,  a  third  of  which  will  pass 
through  Bangladesh  and  join  the  Ganges  at  a  point 
above  Farakka  in  India.  A  barrage  would  be  con- 
structed at  Jhogighopa  in  Assam.  The  Bangladesh 
scheme  depends  on  construction  of  storage  dams  in 
the  upper  reaches  of  the  Ganges  basin  in  Nepal  and 
India.  These  two  views  are  so  different  that  recon- 
ciliation seems  difficult.  Some  short-term  options 
are  reduction  of  percolation  losses  of  irrigation 
water,  careful  selection  of  irrigation  project  soils 
shaping  and  levelling  of  irrigation  plots,  conjunc- 
tive use  of  groundwater  and  surface  water,  pond 
storage  of  monsoon  waters,  and  changes  in  crop- 
ping patterns.  (Cassar  -  PTT) 
W86-03964 


REGIONAL  CO-OPERATION  IN  THE  UTTLI 
ZATION  OF  WATER  RESOURCES  OF  THI 
HIMALAYAN  RIVER, 

Bangladesh  Univ.  of  Engineering  and  Technology 
Dacca.  Dept.  of  Water  Resources  Engineering 
M.  Shahjahan. 

In:  River  Basin  Development:  Proceedings  of  th< 
National  Symposium  on  River  Basin  Development 
December  4-10,  1981,  Dacca,  Bangladesh.  1983.  i 
110-123,  13  tab,  11  ref. 

Descriptors:  'Planning,  'Political  constraints 
'Water  resources  development,  'Developin| 
countries,  'River  basins,  'India,  'Bangladesh 
•Pakistan,  'Nepal,  Economic  aspects,  Internationa 
agreements,  Water  policy,  Water  management 
Ganges  River,  Indus  River,  Brahmaputra  River 
Meghna  River,  Irrigation,  Flood  control,  Wate 
storage,  Dams,  Reservoirs,  Storage,  Erosion  con 
trol,  Sedimentation,  Regional  planning. 

The  Himalayan  river  system  (Indus,  Ganges,  Brab 
maputra,  and  Meghna)  drains  a  catchment  area  o 
3.2  million  sq  km  in  which  500  million  persons  liv« 
The  importance  of  a  regional  water  resources  d< 
velopment  strategy  is  emphasized.  The  averag 
annual  flow  is  1,042  million  acre  feet.  Statistics  ar 
given  for  surface  water,  groundwater,  future  wate 
availability  (1980-2000),  and  hydropower  potentu 
for  Pakistan,  Nepal,  India,  and  Bangladesh.  A 
present  a  large  proportion  of  the  water  from  th 
three  main  rivers  flows  to  the  sea  unutilized,  pai 
ticularly  in  the  monsoon  season.  Regional  coopers 
tion  is  vital  for  effective  utilization  of  this  vai 
water  resource.  The  destructive  floods,  especiall 
in  downstream  India  and  Bangladesh,  could  b 
effectively  controlled  by  constructing  storage  ra 
ervoirs  in  the  tributaries.  Bangladesh  receives  2- 
billion  tons  of  unwanted  sediments  from  Nepal  an 
India,  which  lose  large  quantities  of  topsoil.  Th; 
could  be  reduced  by  increasing  vegetative  cov« 
and  forest  lands  in  the  upstream  areas.  The  be 
location  for  hydroelectric  power  structures 
Nepal,  a  small  country  with  limited  capital.  Poo 
ing  of  funds  for  this  purpose  is  desirable.  Share 
technology,  such  as  data  exchange  and  enviroi 
mental  monitoring,  is  another  opportunity  for  n 
gional  cooperation.  (Cassar-PTT) 
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FUNCTIONS  OF  INTEGRATED  NATIONAL 
WATER  PLANNING  IN  THE  NETHERLANDS 
AND  BANGLADESH, 

K.  P.  Blumenthal. 

In:  River  Basin  Development:  Proceedings  of  the 
National  Symposium  on  River  Basin  Development, 
December  4-10,  1981,  Dacca,  Bangladesh.  1983.  p 
124-136,  2  fig,  10  ref. 

Descriptors:  'Planning,  'Political  constraints, 
•Water  resources  development,  'Developing 
countries,  'River  basins,  'Bangladesh,  'The  Neth- 
erlands, Water  policy,  Water  management,  Pol- 
ders, Dikes,  Drainage,  Flood  control. 

Granting  the  many  differences,  the  Netherlands 
and  Bangladesh  have  many  technical  aspects  of 
water  management  problems  in  common.  A  de- 
scription of  the  historic  water  developments  of  a 
country  like  The  Netherlands  contains  some  useful 
hints  concerning  local  aspects  of  development 
policy.  Development  begins  in  small  communities. 
It  is  therefore  instrumental  for  development  policy 
to  give  farmers  and  agricultural  communities  the 
incentive  of  serving  their  own  interests  by  making 
the  necessary  effort.  A  national  integrated  water 
management  plant  in  a  developed  country  has  a 
different  function  for  such  a  plan  in  a  developing 
country:  in  the  latter  case,  it  is  a  frame  of  reference 
to  judge  the  usefulness  and  priorities  of  projects. 
Because  of  its  multidisciplinary  nature,  policy  anal- 
ysis can  hardly  be  done  in  most  countries,  devel- 
oped or  otherwise,  without  external  help:  it  should, 
however,  include  the  training  necessary  to  contin- 
ue with  the  country's  own  resources.  The  discus- 
sion leaves  the  question  open  as  to  whether  or  not 
a  policy  analysis  effort  might  be  a  useful  object  for 
development  aid.  The  experience  that  develop- 
ments desired  by  everyone  take  far  more  time  than 
anyone  expects  is  not  limited  to  developing  coun- 
tries. Disappointments  may,  however,  be  used  in  a 
constructive  way.  (Author's  abstract) 
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MANAGEMENT  OF  RJVER  SYSTEMS  IN  THE 
GANGES  AND  BRAHMAPUTRA  BASINS  FOR 
DEVELOPMENT  OF  WATER  RESOURCES, 
M.  F.  A.  Siddiqui. 

In:  River  Basin  Development:  Proceedings  of  the 
National  Symposium  on  River  Basin  Development, 
December  4-10,  1981,  Dacca,  Bangladesh.  1983.  p 
137-149,  4  ref. 

Descriptors:  'Planning,  'Political  constraints, 
•Water  resources  development,  'Developing 
countries,  'River  basins,  'Bangladesh,  'India, 
Water  policy,  Water  management,  International 
agreements,  Ganges  River,  Brahmaputra  River, 
Meghna  River,  Flood  control,  Saline  intrusion, 
Navigation,   Water  storage,   Storage,   Reservoirs. 

Water  and  politics  are  closely  interconnected.  In- 
variably, the  final  decision  to  develop  international 
water  resources  projects  is  part  of  the  political 
process.  Engineers  do  not  make  final  decisions  nor 
do  they  pass  legislation  that  affects  the  planning 
process.  They  do  evaluate  the  cost  effectiveness  of 
alternative  proposal  which  helps  the  politicians' 
decisionmaking.  In  fact,  water  resources  planning, 
project  authorization  and  financing  are  all  essen- 
tially political  processes.  Conflict  and  distrust 
among  the  nations  of  the  Indian  subcontinent  com- 
plicates the  exchange  of  data  and  the  negotiation 
process.  Thus  far,  these  countries  are  determined 
to  get  their  fair  share  of  water  resources  rather 
than  work  together.  India  has  been  discussing  sepa- 
rate plans  for  Ganges  River  development  with 
Nepal  and  Bangladesh,  rather  than  one  agreement 
among  all  the  involved  parties.  Unless  the  outlook 
changes,  the  possibility  of  establishing  pooled  re- 
sources are  very  remote.  (Cassar  -  PTT) 
W86-03967 


INTERNATIONAL  RIVER  LAW, 

D.  A.  Caponera. 

In:  River  Basin  Development:  Proceedings  of  the 
National  Symposium  on  River  Basin  Development, 
December  4-10,  1981,  Dacca,  Bangladesh.  1983.  p 


173-184. 

Descriptors:  'Planning,  'Water  law,  'Political 
constraints,  'Water  resources  development,  'River 
basins,  'International  law,  Developmg  countries, 
Water  policy,  Water  management,  Legal  aspects, 
Water  rights. 

International  water  law  gives  a  state  the  right  to 
develop  unilaterally  that  section  of  the  water- 
course which  traverses  or  borders  its  territory, 
insofar  if  the  development  is  not  likely  to  cause 
substantial  and  lasting  injury  in  the  territory  of 
another  state  or  inconvenience  incompatible  with 
good  neighborly  relations.  If  an  injury  is  likely  to 
be  substantial  and  lasting,  the  development  may  be 
undertaken  only  subject  to  prior  agreement.  Al- 
though a  state  is  not  required  to  obtain  the  prior 
consent  of  other  basins  states  for  a  water  develop- 
ment project,  there  is  a  legal  duty  to  give  notice 
wherever  another  state's  rights  are  seriously  affect- 
ed. Close  cooperation  between  all  basin  states 
should  be  firmly  established.  This  involves  ex- 
change of  technical  data,  exchange  of  plans  and 
proposals,  coordination  of  plans  among  co-basin 
states,  and  joint  management  for  the  operation  of 
major  hydraulic  structures.  The  ideal  is  joint  plan- 
ning for  development  of  the  whole  basin.  Coopera- 
tion must  be  established  on  good  faith,  good  neigh- 
borliness,  equality  and  reciprocity.  All  basin  states 
should  consider  not  only  their  own  interests  but 
those  of  the  basin  community  as  a  whole.  (Cassar  - 
PTT) 
W86-03970 


INSTITUTIONAL  AND  LEGAL  FRAMEWORK 
FOR  CO-OPERATION  BETWEEN  BANGLA- 
DESH AND  INDIA  ON  SHARED  WATER  RE- 
SOURCES, 

M.  Zaman. 

In:  River  Basin  Development:  Proceedings  of  the 
National  Symposium  on  River  Basin  Development, 
December  4-10,  1981,  Dacca,  Bangladesh.  1983.  p 
185-194,  4  ref. 

Descriptors:  'Planning,  'Water  law,  'Water  re- 
sources development,  'River  basins,  'Bangladesh, 
'India,  Treaties,  Developing  countries,  Water 
policy,  Water  management,  International  law, 
Legal  aspects,  Water  rights,  Political  constraints, 
Ganges  River,  Institutional  constraints,  Interna- 
tional agreements,  Ganges  Waters  Agreement  of 
1977,  Equitable  apportionment. 

Treaties  are  a  common  mechanism  for  sharing 
water  resources  in  international  river  basins.  India 
and  Bangladesh  have  entered  into  two  treaties  for 
harnessing  the  water  resources  of  the  rivers 
common  to  them.  The  Agreement  of  1972,  which 
created  the  Joint  River  Commission,  is  a  forum  for 
maintaining  liason  between  the  two  countries  re- 
garding maximum  benefits,  flood  control  works, 
irrigation  projects,  and  research  on  advanced 
warning  for  floods  and  cyclones.  The  Ganges 
Waters  Agreement  of  1977,  more  elaborate  and 
specific,  requires  the  two  states  to  devise  means  to 
augment  dry  season  flows,  allocates  dry  season 
flows,  provides  a  joint  committee  to  supervise  the 
sharing,  provides  for  review  of  the  Agreement, 
and  requires  that  disputes  be  referred  to  the  two 
governments  for  settlement.  (Cassar  -  PTT) 
W86-03971 


LAW  OF  INTERNATIONAL  WATER  RE- 
SOURCES SYSTEMS, 

City  Univ.  of  New  York. 

R.  D.  Hayton. 

In:  River  Basin  Development:  Proceedings  of  the 

National  Symposium  on  River  Basin  Development, 

December  4-10,  1981,  Dacca,  Bangladesh.  1983.  p 

195-239,  13  ref,  6  annexes. 

Descriptors:  'Planning,  'Water  law,  'International 
law,  'Water  resources  development,  'Rivers, 
Water  policy,  Water  management,  Legal  aspects, 
Water  rights,  International  agreements,  Institute  of 
International  Law,  International  Law  Association, 
United  Nations,  Equitable  appropriation,  Helsinki 
Rules,  International  Law  Commission. 

International  river  law  is  summarized.  History  is 
discussed  with  attention  to  navigation  laws,  non- 


navigation  laws,  and  the  awareness  of  water's 
harmful  effects.  Work  of  two  groups  is  described. 
The  Institute  of  International  Law  is  a  private 
professional  organization  concerned  with  river 
law.  The  International  Law  Association,  a  profes- 
sional organization  devoted  to  international  law, 
has  produced  the  well-used  Helsinki  Rules,  based 
on  the  equitable  utilization  principle.  Many  supple- 
ments to  the  Rules  have  been  formulated  to  ad- 
dress specific  topics  such  as  flood  control  and 
marine  pollution.  Several  intergovernmental  orga- 
nizations, including  United  Nations  organs  and 
conferences,  are  also  active.  The  International 
Law  Commission  has  published  a  number  of  spe- 
cial reports.  Currently,  international  law  is  based 
on  the  principle  of  equitable  utilization,  which  is 
now  universally  accepted.  However,  application  of 
this  principle  is  not  always  easy.  The  concept  of 
shared  natural  resources  is  also  firmly  entrenched. 
Navigation  laws  are  quite  clear,  with  some  loss  of 
individual  freedom  compared  with  the  last  centu- 
ry. Recently,  the  duty  to  consult  has  become  well 
established.  Several  annexes  to  the  paper  present 
excerpts  from  the  International  Law  Commission's 
32  session  (May- July  1980),  the  Helsinki  Rules, 
post- 1966  articles  of  the  International  Law  Asso- 
ciation, the  Institute  of  International  Laws'  state- 
ments on  use  of  international  non-maritime  waters 
except  for  navigation  and  river  and  lake  pollution, 
and  draft  propositions  on  international  river  law  by 
the  Asian-African  Legal  Consultative  Committee. 
(Cassar  -  PTT) 
W86-03972 


GROUND   WATER   QUALITY   PROTECTION: 
THE  ISSUE  IN  PERSPECTIVE, 

Robert   S.    Kerr   Environmental   Research   Lab., 

Ada,  OK. 

For  primary  bibliographic   entry  see  Field   5G. 

W86-04043 


SATURATED    THICKNESS    FOR    DROUGHT 
AND  LITIGATION  PROTECTION, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-04280 


COOPERATIVE  SERVICE  ARRANGEMENTS, 

Department  of  Commerce,  Washington,  DC. 

For  primary  bibliographic  entry  see   Field   5G. 

W86-04283 


CURRENT  STATUS  US  USE  OF  FLEXIBLE  EF- 
FLUENT STANDARDS, 

North  Carolina  Univ.   at  Chapel  Hill.   Dept.  of 

Environmental  Sciences  and  Engineering. 

For  primary  bibliographic   entry  see   Field   5G. 

W86-04329 


GROUNDWATER  CONTAMINATION:  A  NA- 
TIONAL PROBLEM  WITH  EXPLICATIONS 
FOR  STATE  AND  LOCAL  ENVIRONMENTAL 
HEALTH  PERSONNEL, 

Winnebago  County  Dept.  of  Public  Health,  Rock- 
ford,  IL. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04609 


6F.  Nonstructural  Alternatives 


GUIDELINES  ON  COMMUNITY  LOCAL 
FLOOD  WARNING  AND  RESPONSE  SYS- 
TEMS. 

Interagency  Advisory  Committee  on  Water  Data, 

Reston,  VA.  Hydrology  Subcommittee. 

August  1985.  104  p,  12  fig,  2  tab,  34  ref,  2  append. 

Descriptors:  'Flood  protection,  'Flood  basins, 
'Flood  control,  Flood  channels,  Floodproofing, 
Flood  damage,  Flood  data,  Flooding,  Public  rela- 
tions, Benefits,  Public  participation. 

The  heavy  loss  of  life  and  property  resulting  from 
the  occupation  of  flood-prone  lands  adjacent  to 
water  sources  has  resulted  in  the  need  for  flood 
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Group  6F — Nonstructural  Alternatives 

warning  and  response  systems.  A  variety  of  aspects 
of  such  systems  are  discussed.  The  specific  topics 
include:  local  flood  warning  systems,  community 
response  systems,  an  integrated  local  flood  warn- 
ing and  response  system,  the  role  of  government 
agencies,  dam  safety  activities,  the  Unified  Nation- 
al Program  for  Flood  Plain  Management,  and  the 
Association  of  State  Flood  Plain  Managers.  (Hal- 
terman  -  PTT) 
W86-03913 

6G.  Ecologic  Impact  Of 
Water  Development 


Descriptors:  'Archaeology,  'Water  resources, 
•Resources  development,  'Water  conveyance, 
Water  use,  Water  delivery,  Water  demand,  Central 
Arizona  Project,  Development,  Resources  alloca- 


CLASS  III  CULTURAL  RESOURCE  INVENTO- 
RY, PARADOX  VALLEY  UNIT,  COLORADO 
RD/ER  BASIN  SALINITY  CONTROL 
PROJECT,  MONTROSE  COUNTY,  COLORA- 
DO, 

Complete     Archaeological     Service     Associates, 
Cortez,  CO. 
N.  S.  Hammack. 

Report  No.  4,  November  25,  1985.  37  p,  20  fig,  10 
ref,  1  append.  Contract  No.  4-CS-4O-O1650. 

Descriptors:  'Archaeology,  'Water  resources  de- 
velopment, 'Resources  development,  'Saline 
water,  'Colorado,  Salinity,  Colorado  River  Basin, 
Water  conveyance,  Dolores  River. 

A  Class  III  cultural  resource  inventory  of  360 
acres  and  four  miles  of  450  foot  wide  linear  right- 
of-way  was  carried  out  by  Complete  Archaeologi- 
cal Service  Associates  (CASA)  in  the  Paradox 
Basin  of  west  central  Colorado  for  the  Bureau  of 
Reclamation.  This  project  is  part  of  the  Paradox 
Valley  Unit  of  the  Colorado  River  Basin  Salinity 
Control  Project.  During  this  inventory  eight  new 
sites  were  recorded  and  one  isolated  flaked  lithic 
artificat  was  located.  One  previously  recorded  site 
was  reevaluated.  The  eight  newly  recorded  sites 
include  four  historic  sites  and  four  prehistoric 
lithic  scatters.  None  of  the  historic  sites  are  consid- 
ered to  be  eligible  for  nomination  to  the  National 
Register  of  Historic  Places  and  only  three  of  the 
prehistoric  sites  contained  sufficient  research  po- 
tential for  inclusion  in  the  NRHP.  (Author's  ab- 
stract) 
W86-03911 


CLASS  II  CULTURAL  RESOURCE  SURVEY 
UPPER  GELA  WATER  SUPPLY  STUDY  CEN- 
TRAL ARIZONA  PROJECT,  VOLUME  1, 

Deuel  and  Associates,  Inc.,  Albuquerque,  NM. 
R.  C.  Chapman,  C.  W.  Gossett,  and  W.  J.  Gossett. 
October  1985.  212  p,  13  ill,  28  tab,  9  ref.  Contract 
No.  3-CS-30-O0150. 

Descriptors:  'Archaeology,  'Water  resources  de- 
velopment, 'Resources  development,  Water  use, 
Water  delivery,  Water  demand,  Central  Arizona 
Project,  Water  conveyance,  Resources  allocation. 

The  results  of  a  Class  II  cultural  resource  survey, 
carried  out  as  part  of  the  Bureau  of  Reclamation 
Upper  Gila  Water  Supply  Study  for  the  Central 
Arizona  Project,  are  presented  in  a  two-volume 
report.  Volume  I  includes  discussions  of  four 
projects  along  the  Upper  Gila  River  in  the  vicinity 
of  Cliff,  New  Mexico  and  three  projects  along  the 
lower  San  Francisco  River  northeast  of  Clifton, 
Arizona.  Central  features  of  the  field  effort  includ- 
ed an  experimental  attempt  to  use  digitized 
LANDSAT  data  interactively  during  the  course  of 
the  survey,  a  sample  design  area  emphasizing  vege- 
tative and  topographical  strata,  and  field  studies  of 
vegetation,  mineral  resources,  and  geomorpho- 
logy.  Significant  new  research  concerning  ceram- 
ics and  lithic  artifacts  are  summarized.  (Halterman 
-PTT) 
W86-03915 


CLASS  n  CULTURAL  RESOURCE  SURVEY 
UPPER  GILA  WATER  SUPPLY  STUDY  CEN- 
TRAL ARIZONA  PROJECT,  VOLUME  2, 

Deuel  and  Associates,  Inc.,  Albuquerque,  NM. 
R.  C.  Chapman,  C.  W.  Gossett,  and  W.  J.  Gossett. 
October  1985.  210  p,  24  ill,  42  tab.  Contract  No.  3- 
CS-35-00150. 


The  results  of  a  Class  II  cultural  resource  survey, 
carried  out  as  part  of  the  Bureau  of  Reclamation 
Upper  Gila  Water  Supply  Study  for  the  Central 
Arizona  Project,  are  presented  in  a  two-volume 
report.  Volume  II  presents  discussions  of  lithic 
artifacts  assemblages  and  their  implications  for 
geographical  space  and  organizational  systems,  ar- 
chitecture and  use  of  site  space,  patterns  in  prehis- 
toric space  use  and  organizational  systems  in  the 
upper  San  Francisco  and  Gila  Rivers,  a  historic 
settlement  along  the  upper  Gila  and  low  San  Fran- 
cisco Rivers,  and  summary  and  conclusions  of  the 
the  entire  study.  (Halterman  -  PTT) 
W86-03916 


LONG-DISTANCE  WATER  TRANSFER:  A  CHI- 
NESE CASE  STUDY  AND  INTERNATIONAL 
EXPERIENCES. 

United  Nations  Univ.,  Tokyo  (Japan). 

For  primary   bibliographic  entry  see  Field   6D. 

W86-03918 


LONG-DISTANCE  WATER  TRANSFER:  PROB- 
LEMS AND  PROSPECTS, 

Biswas  and  Associates,  Oxford  (England). 

For  primary  bibliographic  entry  see   Field   6D. 

W86-03919 


RIVER  NILE:  MAIN  WATER  TRANSFER 
PROJECTS  IN  EGYPT  AND  IMPACTS  ON 
EGYPTIAN  AGRICULTURE, 

Water  Research  Centre,  Cairo  (Egypt). 

For  primary  bibliographic   entry  see   Field   6D. 

W86-03920 


AGRICULTURAL     WATER      MANAGEMENT 
AND  THE  ENVIRONMENT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For   primary  bibliographic  entry  see   Field   6D. 
W86-03921 


JAPANESE  WATER  TRANSFER:  A  REVIEW, 

Iwate  Univ.,  Morioka  (Japan).  Faculty  of  Agricul- 
ture. 

For  primary  bibliographic  entry   see   Field   6D. 
W86-03922 


TEXAS  WATER  SYSTEM:  IMPLICATIONS 
FOR  ENVIRONMENTAL  ASSESSMENT  IN 
PLANNING  FOR  INTERBASIN  WATER 
TRANSFERS, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  6D. 
W86-03923 


CHINA'S  SOUTH-TO-NORTH  WATER  TRANS- 
FER PROPOSALS, 

Acidemia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

For  primary  bibliographic  entry   see   Field   6D. 
W86-03924 


LAND  USE  AND  CROP  ALLOCATION  IN  THE 
PROPOSED  WATER  TRANSFER  REGION, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see   Field  6D. 
W86-03926 


ENVIRONMENTAL        IMPLICATIONS        OF 
WATER  TRANSFER, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

For  primary   bibliographic   entry  see   Field   6D. 

W86-03928 


IMPACT  OF  WATER  TRANSFER  ON  THE 
NATURAL  ENVIRONMENT, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

X.  Yuexian,  and  H.  Jialian. 

In:  Long-Distance  Water  Transfer:  A  Chinese 
Case  Study  and  International  Experiences,  Tycoc- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  159-167,  1  ref. 

Descriptors:  'Water  transfer,  'Water  use,  'Envi- 
ronmental effects,  'China,  'Diversion,  Water 
supply,  Canals,  Water  supply  development. 

The  impacts  of  the  projected  south-north  water 
transfer  project  in  China  include  several  related  to 
the  natural  environment.  Major  areas  of  concern 
are  impacts  on  water  resources  in  the  Chang  Jiang 
Basin,  impacts  on  the  navigation  channel  of  the 
Chang  Jiang,  impacts  on  seawater  intrusion  in  the 
Chang  Jiang  estuary,  impacts  on  aquatic  life,  such 
as  algae,  aquatic  weeds,  plankton,  benthos  and  fish, 
impacts  on  the  quality  of  transported  water,  im- 
pacts on  the  migration  patterns  of  schistosomiasis, 
impacts  on  climate,  and  the  salinization  of  irrigated 
lands.  (Halterman  -  PTT) 
W86-03929 


IMPACT  OF  SOUTH-TO-NORTH  TRANSFER 
UPON  THE  NATURAL  ENVIRONMENT, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

L.  Changming,  and  Z.  Dakang. 
In:    Long-Distance   Water   Transfer:   A   Chinese 
Case  Study  and  International  Experiences,  Tycoo- 
ly  International  Publishing  Ltd.:  Dublin,  Ireland, 
1983.  p  169-179,  2  ref. 

Descriptors:  'Water  transfer,  'Water  use,  'Envi- 
ronmental effects,  'China,  Diversion,  Canals, 
Water  supply,  Water  supply  development,  Natural 


Several  potential  impacts  of  the  south-north  water 
transfer  project  in  China  are  discussed.  Impacts  on 
the  natural  environment  are  emphasized  for  the 
water  exporting  region,  the  transfer  region,  and  the 
water  importing  region.  Protection  of  water  re- 
sources by  controlling  the  amount  of  water  divert- 
ed, enacting  laws  to  protect  water  quality  during 
transfer,  and  lining  canals  to  minimize  seepage  loss, 
are  outlined.  Similarly,  steps  to  assure  the  protec- 
tion of  soil  resources  as  well  as  aquatic  and  mineral 
resources  are  discussed.  (Halterman  -  PTT) 
W86-03930 


CHANG  JIANG  DIVERSION  PROJECT:  AN 
OVERVIEW  OF  ECONOMIC  AND  ENVIRON- 
MENTAL ISSUES, 

International  Food  Policy  Research  Inst.,  Wash- 
ington, DC. 

For  primary  bibliographic  entry  see  Field  6D. 
W86-03932 


WATER  BALANCE  EN  THE  WATER  TRANS- 
FER REGION, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see   Field   6D. 
W86-03933 


PROBLEM  OF  WATER  SUPPLY  IN  THE  HAI- 
LUAN  PLAIN, 

Academia  Sinica,  Beijing  (China). 

For  primary   bibliographic  entry  see   Field   6D. 

W86-03940 


EFFECT  OF  SOUTH-TO-NORTH  WATEB 
TRANSFER  ON  SALTWATER  ESSTRUSION  US 
THE  CHANG  JIANG  ESTUARY, 

S.  Huanting,  M.  Zhichang,  G.  Guochuan,  and  X. 

Pengling. 

In:    Long-Distance   Water   Transfer:    A   Chines* 

Case  Study  and  International  Experiences,  Tycoc- 

ly  International  Publishing  Ltd.:  Dublin,  Ireland 

1983.  p  351-359,  1  fig,  1  tab. 
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Ecologic  Impact  Of  Water  Development — Group  6G 


Descriptors:  'Water  transfer,  'Water  supply, 
•Water  supply  development,  'Diversion,  'China, 
Canals,  Irrigation,  Economic  aspects,  Environmen- 
tal effects,  Water  storage,  Water  conveyance. 

As  part  of  the  overall  assessment  of  the  proposed 
south-north  water  transfer  in  eastern  China,  the 
patterns  of  saltwater  intrusion  into  the  Chang  Jiang 
are  explored,  and  possible  impacts  are  estimated.  If 
water  is  transferred  at  the  rate  of  1,000  cu  m  per 
second,  saltwater  intrusion  will  definitely  be  wors- 
ened in  the  Chang  Jiang  estuary,  primarily  in  the 
dry  season.  This  will  alter  the  environment  of 
fishery  resources.  The  interbasin  transfer  of  water 
closely  affects  both  the  importing  and  exporting 
basins.  Water  sources  in  north  China  must  be  con- 
sidered, so  the  water  needs  from  outside  can  be 
estimated.  The  south-north  water  transfer  must  be 
joined  with  the  drawing  up  of  comprehensive 
long-term  plans  for  the  Huang  He  and  Chang  Jiang 
basins.  (Halterman  -  Pi  1) 
W86-03943 


POSSIBLE  EFFECTS  OF  THE  PROPOSED 
EASTERN  TRANSFER  ROUTE  ON  THE  FISH 
STOCK  OF  THE  PRINCIPAL  WATER  BODIES 
ALONG  THE  COURSE, 

Wuhan  Inst,  of  Hydrobiology  (China). 

Y.  Xuefang. 

In:   Long-Distance   Water   Transfer:   A   Chinese 

Case  Study  and  International  Experiences,  Tycoo- 

ly  International  Publishing  Ltd.:  Dublin,  Ireland, 

1983.  p  373-388,    1   fig,  6  tab,  3  ref,   1   append. 

Descriptors:  'Water  transfer,  'Environmental  ef- 
fects, 'Fish,  'Fisheries,  'Water  supply  develop- 
ment, 'China,  Diversion,  Irrigation. 

As  part  of  the  assessment  of  the  proposed  east 
route  of  the  south-north  water  transfer  in  eastern 
China,  the  influence  on  fish  stock  of  the  water 
bodies  along  the  route  were  studied.  The  general 
condition  of  the  principal  water  bodies  along  the 
route  is  discussed.  The  relation  between  the  runoff 
in  the  Chang  Jiang  and  the  fish  stock  in  the  lower 
reaches  and  the  estuary  are  outlined.  The  fish  in 
the  estuary  and  offshore  waters  are  described,  with 
emphasis  on  migratory  fish.  The  effects  of  pump- 
ing stations  on  the  fish  are  discussed,  and  the 
changes  in  the  biocommunity  of  the  transit  lakes 
after  the  transfer  of  water  are  projected.  In  gener- 
al, the  project  is  expected  to  have  an  adverse  effect 
on  several  aspects  of  the  fisheries  involved.  (Hal- 
terman -  PTT) 
W86-03945 


EFFECT  OF  DIVERTING  WATER  FROM 
SOUTH  TO  NORTH  ON  THE  ECOSYSTEM  OF 
THE  HUANG-HUAI-HAI  PLAIN, 

Academia  Sinica,  Nanjing  (China).  Nanjing  Inst,  of 

Soil  Science. 

Z.  Shouquanm,  W,  Zunqin,  and  H.  Yi. 

In:   Long-Distance   Water   Transfer:    A   Chinese 

Case  Study  and  International  Experiences,  Tycoo- 

ly  International  Publishing  Ltd.:  Dublin,  Ireland, 

1983.  p  389-394,  5  ref. 

Descriptors:  'Water  transfer,  'Water  supply, 
'Water  supply  development,  'Diversion,  'Envi- 
ronmental effects,  'China,  Irrigation,  Water  con- 
veyance. 

As  part  of  the  overall  assessment  of  the  proposed 
south-north  water  transfer  in  eastern  China,  the 
potential  impacts  on  the  environment  of  the 
Huang-Huai-Hai  plain  are  discussed.  Following  a 
presentation  of  background  information,  on  the 
characteristics  of  plains,  several  potential  effects 
are  outlined.  Examples  of  impacts  are:  altered 
water-salt  balance,  interference  with  existing  drain- 
age systems,  altered  flood  control  and  drainage 
systems,  and  altered  cropping  structure.  Several 
recommendations  for  improving  the  ecology  of  the 
plain  increasing  the  effectiveness  of  the  project,  are 
outlined,  including  thorough  scientific  study  prior 
to  construction,  and  sound  and  scientific  manage- 
ment of  the  program  once  it  is  built.  (Halterman  - 
PTT) 
W86-03946 


LARGE  SCALE  WATER  TRANSFERS:  EMERG- 
ING ENVIRONMENTAL  AND  SOCIAL  EXPE- 
RIENCES. 

United  Nations  Environment  Programme,  Nairobi 

(Kenya). 

For  primary  bibliographic  entry  see  Field  6E. 

W86-03948 


PARTIAL  SOUTHWARD  DIVERSION  OF 
NORTHERN  AND  SIBERIAN  RIVERS, 

G.  V.  Vorapaev,  and  A.  L.  Velikanov. 
IN:  Large  Scale  Water  Transfers:  Emerging  Envi- 
ronmental and  Social  Experiences,  Tycooly  Pub- 
lishing Ltd:  Oxford,  England,  1985.  p  67-83,  4  fig. 

Descriptors:  'Planning,  'Environmental  effects, 
Water  transfer,  Interbasin  transfer,  Diversion, 
Rivers,  Reservoirs,  Social  aspects,  Russia,  Eco- 
nomic aspects,  Water  supply  development,  Irriga- 
tion, Water  conservation,  Volga  River,  Climatolo- 
gy, Caspian  Sea,  Azov  Sea,  Fish,  Salinity,  Siberia, 
Water  level,  Water  management. 

The  uneven  distribution  of  the  Soviet  Union's  vast 
water  resources  (84%  concentrated  in  Siberia)  led 
to  two  water  transfer  projects  initiated  about  20 
years  ago:  (1)  partial  redistribution  of  water  from 
northern  European  part  of  the  country  to  the 
Caspian  Sea  basin  and  (2)  partial  diversion  of  Sibe- 
rian rivers  to  the  Urals  and  several  sections  in 
Asiatic  part  of  the  country.  Details  of  the  research 
on  these  diversions  are  used  to  illustrate  the  plan- 
ning used  for  diversion  projects.  For  the  Volga 
River  diversion  from  northern  rivers,  engineering 
study  results  recommended  an  annual  diversion  of 
19-20  cu  km  by  the  year  2000,  in  three  stages. 
Among  the  probable  decreased  streamflow,  in- 
creased water  temperature,  drainage  of  swampy 
areas,  increase  in  eutrophication,  better  flood  con- 
trol, disruption  of  fish  migration  and  navigation. 
Fish  production  would  be  enhanced  in  some  loca- 
tions and  adversely  affected  in  others.  In  the  Caspi- 
an Sea  region  receiving  the  water  transfer  would 
help  to  stabilize  the  dropping  Caspian  Sea  levels. 
The  Siberian  rivers  diversion  involves  25-27  cu  km 
of  water  annually.  The  region  of  the  water  source 
would  show  lower  summer  water  temperatures, 
poorer  water  quality  in  winter,  little  alteration  in 
sea  water  quality  or  climate,  drainage  of  some 
existing  swamps  and  formation  of  swamps  in  other 
areas,  loss  of  fodder,  and  reduction  in  fish  spawn- 
ing area  and  in  fish  production.  Social  and  eco- 
nomic aspects  of  both  diversions  are  considered. 
(Cassar  -  PTT) 
W86-03952 


JONGLEI  CANAL:  A  CONSERVATION 
PROJECT  OF  THE  NTLE, 

Associated  Consultants,  Khartoum  (Sudan). 
Y.  A.  Mageed. 

In:  Large  Scale  Water  Transfers:  Emerging  Envi- 
ronmental and  Social  Experiences,  Tycooly  Pub- 
lishing Ltd:  Oxford,  England,  1985.  p  85-101,  6  fig, 
5  ref. 

Descriptors:  'Planning,  'Environmental  effects, 
Water  transfer,  Interbasin  transfer,  Diversion, 
Rivers,  Canals,  Social  aspects,  Economic  aspects, 
Water  supply  development,  Livestock,  Jonglei 
Canal,  Sudan,  Fish,  Swamps,  Drainage,  Wildlife, 
Migration,  Nile  River,  Water  management. 

The  Jonglei  Canal,  Sudan,  is  designed  to  reduce 
Nile  River  water  losses  by  diverting  20  million  cu 
m/day  of  water  from  the  river  at  Bor  through  a 
360  km  canal  to  the  mouth  of  the  River  Sobat, 
bypassing  the  swamps,  where  evaporation  losses 
are  considerable.  The  environmental,  economic, 
and  social  impacts  of  the  canal  were  studied.  It  is 
believed  that  no  climatic  changes  will  be  per- 
ceived. The  natural  variation  in  the  swamp  area  is 
greater  than  the  changes  induced  by  the  canal.  In 
unusually  dry  years,  the  water  withdrawals  can  be 
regulated  so  that  swamps  with  their  associated 
wildlife  and  beneficial  uses  are  preserved.  The 
traditional  movements  of  tribes  and  their  livestock 
have  been  considered  in  planning  the  alignment  of 
the  canal  to  minimize  disruption  of  traditional  land 
use  patterns.  Ferries  and  bridges  will  also  be  pro- 
vided to  facilitate  crossing.  Canal  modification  fa- 
cilitates swimming  by  livestock  and  wildlife.  Live- 


stock grazing  will  be  enhanced  by  both  the  perma- 
nent water  source  provided  by  the  canal  and  the 
addition  of  drained  swamp  to  the  pasture  area. 
However,  migration  and  movement  of  some  wild- 
life, notably  the  migratory  tiang,  will  be  curtailed. 
Important  economic  benefits  include  improved 
travel  by  canal  and  bank  road,  a  permanent  water 
supply,  and  the  year-round  availability  of  fish. 
(Cassar  -  PTT) 
W86-03953 


RIVER  BASIN  DEVELOPMENT:  PROCEED- 
INGS OF  THE  NATIONAL  SYMPOSIUM  ON 
RTVER  BASIN  DEVELOPMENT. 

United  Nations  Development  Programme. 
For  primary  bibliographic  entry  see  Field  6E. 
W86-03957 


INTEGRATED  DEVELOPMENT  OF  THE 
DELTA  AND  UPLAND  PORTIONS  OF  A 
RTVER  BASIN, 

For  primary  bibliographic  entry  see  Field  6E. 
W86-03960 


MODEL  OF  THE  AQUIFERS  IN  THE  LLO- 
BREGAT  DELTA  (CATALONIA,  SPAIN), 

Curso  International  de  Hidrolgia  Subterranea,  Bar- 
celona (Spain). 

For  primary  bibliographic  entry  see  Field  2F. 
W86-03976 


MODELING  OF  THE  SUBSIDENCE  OF 
VENICE, 

Centro  di  Ricerca  IBM  di  Venezia  (Italy). 

G.  Gambolati,  P.  Gatto,  and  R.  A.  Freeze. 

IN:  Ground-water  Models,  Volume  I:  Concepts, 

Problems,  and  Methods  of  Analysis  with  Examples 

of  their  Application,  The  UNESCO  Press:  Paris, 

France,  1982.  p  143-150,  6  fig,  2  tab,  4  ref. 

Descriptors:  'Environmental  effects,  'Groundwat- 
er, 'Subsidence,  'Model  studies,  Venice,  Italy. 

A  model  was  used  to  study  the  effects  of  several 
groundwater  pumping  schemes  on  the  subsidence 
of  Venice,  Italy,  which  lies  at  an  elevation  of  0.5  to 
1.5  m  above  sea  level.  Since  the  pumping  rate  has 
been  reduced  by  60%  as  of  the  end  of  1976, 
subsidence  has  probably  been  arrested.  Total  sub- 
sidence increased  from  zero  in  1930  to  a  high  of 
12.5  cm  in  1970,  then  leveled  off  at  11  cm,  where  it 
is  predicted  to  remain  until  2000.  (Cassar  -  PTT) 
W86-03987 


MODELING  OF  GROUND-WATER  HYDROL- 
OGY IN  THE  HOUSTON  DISTRICT,  TEXAS, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  2F. 
W86-03989 


MULTIPLE         COMPLETION         MONITOR 
WELLS, 

McLaren      Environmental      Engineering,      Inc., 

Rancho  Cordova,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-04207 


ASSESSING  POPULATION  EFFECTS  FROM 
ENTRAINMENT  OF  FISH  AT  A  LARGE 
VOLUME  WATER  INTAKE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  81. 
W86-04383 


CHANNEL    FORM    AND    STREAM    ECOSYS- 
TEM MODELS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Zoology. 
P.  P.  Brussock,  A.  V.  Brown,  and  J.  C.  Dixon. 
Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
5,  p  859-866,  October  1985.  2  fig,  48  ref.  NSF  ISP 
8011447. 

Descriptors:  'Aquatic  habitats,  'Bottom  sediments, 
'Channel  morphology,  Sand,  Lithology,  Runoff, 
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Geomorphology,  Lotic  environment.  Stream  Clas- 
sification, Ecosystems. 

A  system  is  proposed  to  classify  running  water 
habitats  based  on  their  channel  form,  which  can  be 
considered  from  three  different  sedimentological 
settings:  a  cobble  and  boulder  bed  channel,  a 
gravel  bed  channel,  or  a  sand  bed  channel.  Three 
physical  factors  (relief,  lithology,  and  runoff)  were 
selected  as  state  factors  that  control  all  other  inter- 
acting parameters  associated  with  channel  form. 
When  these  factors  are  integrated  across  the  con- 
terminous United  States,  seven  distinct  stream  re- 
gions are  evident,  each  representing  a  most  proba- 
ble succession  of  channel  forms  downstream  from 
the  headwaters  to  the  mouth.  Coupling  these  dif- 
ferent channel  profiles  with  typical  biotic  commu- 
nity structures  associated  with  each  of  the  channel 
types  should  result  in  considerable  refinement  of 
the  applicability  of  the  River  Continuum  Concept 
and  other  holistic  ecosystem  models  by  realizing 
the  nonradomness  of  the  effects  of  geomorphology 
on  stream  ecosystems.  This  regional  perspective  of 
streams  should  serve  to  make  persons  concerned 
with  water  resources  more  aware  of  the  geographi- 
cal considerations  that  affect  their  study  areas. 
(Rochester-PTT) 
W86-04537 


EVALUATING  A  CUMULATIVE  IMPACT  AS- 
SESSMENT APPROACH, 

Iowa  Univ.,  Iowa  City.  Inst,  of  Urban  and  Region- 
al Research. 

C.  K.  Contant,  and  L.  Ortolano. 
Water  Resources  Research  WRERAO,  Vol.  21, 
No.  9,  p  1313-1318,  September  1985.  2  tab,  18  ref. 

Descriptors:  'Impact  assessment,  'Cumulative  im- 
pacts, 'Project  planning,  Corps  of  Engineers,  San 
Francisco,  Monitoring,  Statistical  analysis,  permits. 

A  new  procedure  was  formulated  to  predict  and 
monitor  the  cumulative  impacts  of  projects  requir- 
ing Corps  of  Engineers  permits.  To  evaluate  the 
effectiveness  of  this  new  assessment  approach,  hy- 
potheses describing  relationships  between  an  inde- 
pendent variable,  use  of  the  cumulative  impact 
approach,  and  nine  dependent  variables  were  de- 
veloped. A  quasi-experiment,  in  which  the  cumula- 
tive impact  assessment  approach  was  the  treat- 
ment, was  conducted  to  determine  how  the  ap- 
proach influenced  the  permit  review  process.  The 
evaluation  procedure  was  applied  to  the  test  imple- 
mentation of  the  cumulative  impact  assessment  ap- 
proach at  the  San  Francisco  District.  The  primary 
weakness  of  this  application  of  the  quasi-experi- 
mental evaluation  procedure  was  that  statistical 
arguments  about  the  effectiveness  of  the  new  as- 
sessment approach  could  not  be  made  due  to  limit- 
ed data.  Another  limitation  was  that  application  of 
the  quasi-experimental  design  in  only  one  study 
area  does  not  allow  direct  generalization  to  other 
locations.  The  principal  strength  of  this  research  is 
the  quasi-experimental  design,  which  provides  a 
clear,  systematic  structure  for  collecting  and  evalu- 
ating information  on  the  effectiveness  of  any  cumu- 
lative impact  assessment  technique.  (Rochester- 
PTT) 
W86-04539 


DELPHI  TECHNIQUE  IN  ENVIRONMENTAL 
ASSESSMENT.  I.  IMPLEMENTATION  AND 
EFFECTIVENESS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

J.  S.  Richey,  B.  W.  Mar,  and  R.  R.  Horner. 
Journal  of  Environmental  Management  JEVMA, 
Vol.  21,  No.  2,  p  135-146,  September  1985.  2  fig,  9 
ref.  EPR1  Project  RP- 1729-1. 

Descriptors:  'Project  planning,  'Delphi  technique, 
•Monitoring,  'Decision  making,  'Questionnaires, 
'Management  planning,  Evaluation,  Design  crite- 
ria, Water  resources  development,  Future  plan- 
ning, Ecological  effects,  Environmental  effects. 

The  effectiveness  with  which  a  panel  of  experts, 
operating  within  the  context  of  a  Delphi  technique, 
could  be  used  to  develop  data  for  use  in  environ- 
mental monitoring  program  design  and  environ- 
mental decision-making  was  studied.  The  Delphi 


technique  was  evaluated  to  determine  selection 
criteria  for  an  expert  panel,  how  many  panelists  are 
needed,  what  types  of  data  can  be  considered 
effectively,  and  how  many  iterations  are  necessary. 
The  selection  criteria  used  to  choose  a  panel  of 
professionals  involved  in  the  field  of  electrical 
utility  monitoring  to  participate  in  the  Delphi  tech- 
nique are  outlined.  Small  panels  consisting  of  <  10 
individuals  representing  a  variety  of  areas  of  expe- 
rience appeared  sufficient  for  developing  informa- 
tion about  conceptual  or  philosophical  issues.  Nei- 
ther large  nor  small  panels  were  effective  for  con- 
sidering factual  or  data-based  issues.  Two  iter- 
ations (initial  questionnaire  with  one  follow-up) 
were  adequate  to  determine  the  panel  consensus. 
The  costs  of  implementing  the  Delphi  technique 
were  10  to  60%  of  those  of  retaining  a  panel  of 
experts  or  the  nominal  group  technique.  (Geiger- 
PTT) 
W86-04596 


DELPHI  TECHNIQUE  IN  ENVIRONMENTAL 
ASSESSMENT.  II.  CONSENSUS  ON  CRITICAL 
ISSUES  IN  ENVIRONMENTAL  MONITORING 
PROGRAM  DESIGN, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

J.  S.  Richey,  R.  R.  Horner,  and  B.  W.  Mar. 
Journal  of  Environmental  Management  JEVMA, 
Vol.  21,  No.  2,  p  147-159,  September  1985.  1  tab, 
14  ref.  EPR1  Project  RP-1729-1. 

Descriptors:  'Project  planning,  'Monitoring, 
•Delphi  technique,  'Environmental  effects,  'Elec- 
tric powerplants,  Evaluation,  Decision  making, 
Questionnaires,  Design  criteria,  Water  resources 
development,  Future  planning,  Ecological  effects, 
Management  planning. 

In  many  complex  environmental  assessment  tasks, 
the  utilization  of  expert  opinion  is  necessary  when 
quantitative  information  is  inadequate  and  when 
the  cost  of  obtaining  new  knowledge  is  too  expen- 
sive or  too  time  consuming.  The  consensus  of  a 
panel  of  experts  on  a  number  of  critical  issues 
relating  to  the  design  of  environmental  monitoring 
programs  is  presented.  Included  in  the  set  of  issues 
studied  are  the  general  structure  and  content  of 
environmental  monitoring  program,  the  major 
causes  and  effects  of  changes  brought  about  by 
thermal  electric  powerplants  on  aquatic  environ- 
ments, the  protocol  for  defining  hypotheses  to  test, 
and  estimates  of  natural  variability  and  sampling 
errors  associated  with  tests  of  specific  hypotheses 
in  an  aquatic  environment.  Consensus  opinions  for 
these  issues  developed  from  a  Delphi  process  used 
with  a  panel  of  62  experts  provide  a  point  of 
departure  for  future  design  of  environmental  moni- 
toring programs.  As  a  result  of  the  scoring  system 
used  in  the  Delphi  questionnaire,  importance  rank- 
ings for  the  various  criteria  of  the  monitoring 
program  were  also  identified.  (Geiger-Pl  1) 
W86-04597 
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METHODS  OF  HYDROLOGICAL  COMPUTA- 
TIONS FOR  WATER  PROJECTS. 

United  Nations  Educational,  Scientific  and  Cultur- 
al Organization,  Paris  (France).  International  Hy- 
drological  Programme. 

UNESCO:  Paris,  France,  1982.  Edited  by  B.  S. 
Eichert,  J.  Kindler,  G.  A.  Schultz  and  A.  A. 
Sokolov.  122  p,  6  tab,  331  ref. 

Descriptors:  'Data  collections,  'Hydrology, 
•Model  studies,  •Planning,  'Water  resources  de- 
velopment, Surface  water,  Hydrologic  models, 
Meteorologic  data  collections,  Hydrologic  data 
collections,  Sediment,  Statistical  analysis,  Mathe- 
matics, Regional  planning,  Flow,  Reservoirs, 
Flood  control,  Hydroelectric  power,  Multipurpose 
reservoirs,  Water  storage,  Storage,  Data  interpre- 
tation, Frequency  analysis,  Design  floods,  Wind, 
Wave  action,  Environmental  effects,  Computer 
programs. 


This  guidebook  for  surface  water  hydrologic  com- 
putations is  directed  to  engineers  and  hydrologists 
planning  water  resources  projects.  Details  of  the 
computations  are  not  included;  the  user  is  referred 
to  information  in  other  publications.  The  basic 
steps  in  water  resources  development  are  planning, 
design,  construction,  and  operations.  An  overview 
of  hydrological  computations  presents  background 
information  on  hydrologic  and  meteorological  data 
and  its  processing.  Hydrological  techniques  are 
introduced.  These  include  regional  analysis  for 
generation  of  missing  data,  reestablishment  of  natu- 
ral flows,  analysis  of  flow  variability,  and  hydro- 
logic  modeling.  Methods  are  given  for  estimating: 
(1)  reservoir  projects  (general  and  reservoirs  with 
flood  control  storage,  hydroelectric  power  storage, 
conservation  storage,  multipurpose  use,  mixes  of 
reservoirs),  (2)  nonreservoir  projects  (flood  con- 
trol, water  quality  control,  irrigation,  drainage, 
water  supply,  navigation,  and  recreation),  and  (3) 
basin-wide  long-term  planning  of  integrated  water 
resource  development.  The  many  techniques  avail- 
able for  water  projects  are  classified  into  several 
broad  categories:  regional  analysis  of  data,  natural 
flows,  annual  flow  variability  and  intra-annual  flow 
distribution,  extreme-discharge  and  stage  frequen- 
cy curves,  design  floods,  freeboard  requirements 
for  wind  and  wave  action,  water  surface  profiles, 
reservoir  storage  requirements,  reservoir  oper- 
ation, and  the  effects  of  projects  on  flow,  evapora- 
tion, sediment  movement,  groundwater,  and  envi- 
ronmental quality.  (Cassar  -  PTT) 
W86-O40O0 


SOME  CONCEPTS  PERTAINING  TO  INVESTI- 
GATIVE METHODOLOGY  FOR  SUBSURFACE 
PROCESS  RESEARCH, 

Robert   S.    Kerr   Environmental   Research   Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04086 


MONITORING  STATISTICS, 

National  Research  Council,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-04137 


CHEMICAL  CONTAMINATION  OF  WATER 
SUPPLIES, 

North  Carolina  Univ.  at  Chapel  Hill.  School  of 

Public  Health. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04147 

MEASUREMENT,  SCALE,  AND  SCALING, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 
J.  H.  Cushman. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  2,  p   129-134,  February  1986.   1   fig,  21  ref. 

Descriptors:  'Measuring  instruments,  'Theoretical 
analysis,  'Theoretical  values,  Heterogeneity,  Lab- 
oratory equipment,  Variability,  Measured  values, 
Computed  values. 

The  relationships  between  measurement,  scale,  and 
scaling  are  discussed  and  analyzed  in  detail.  It  is 
pointed  out  that  only  certain  fundamental  proper- 
ties can  be  measured  and  that  these  properties  do 
not  include  constitutive  variables,  the  interrelation- 
ships between  scale  and  measurement  are  shown  to 
manifest  themselves  in  two  types  of  heterogeneity 
which  we  label  as  explicit  and  implicit.  An  impor- 
tant issue  that  is  addressed  for  the  first  time  is  the 
necessity  of  scaling  instruments  when  scaling  labo- 
ratory experiments  up  to  field  scale  or  vice  versa. 
Explicit  constraints  that  scaled  instruments  must 
satisfy  are  derived  for  the  frequency  response  of 
the  instrument.  It  is  shown  that  linear  interpolators 
can  be  reviewed  as  filters  (instruments),  but  that 
these  interpolators  don't  preserve  the  scale  con- 
straints of  the  instrument  used  in  making  the  field 
measurements.  The  relationship  between  signal 
conditioning  and  the  instrument's  window  is  isolat- 
ed and  shown  to  be  a  multiple  convolution  over 
the    spatial    coordinates    (corresponding    to    the 
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window)  followed  by  a  temporal  convolution  for 
the  signal  conditioning.  (Author's  abstract) 
W86-04167 


OPTIMIZATION  OF  A  SNOW  NETWORK  BY 
MULTIVARIATE  STATISTICAL  ANALYSIS, 

Centre  di  Ricerca  Idraulica  e  Strutturale,  Milan 

(My)- 

For  primary  bibliographic  entry  see  Field  2C. 
W86-04395 


SOME  CONSIDERATIONS  OF  ENHANCED 
WATER  QUALITY  MONITORING  IN  THE 
NORTHWEST  TERRITORIES:  AN  INLAND 
WATERS  DIRECTORATE  PERSPECTIVE, 

Inland  Waters  Directorate,  Yellowknife  (North- 
west Territories). 

For  primary  bibliographic  entry  see  Field  5G. 
W86-04489 


GROUNDWATER  MONITORING  WITHIN  AN 
AQUIFER  -  A  PROTOCOL, 

Albuquerque  Environmental  Health  and  Energy 

Dept,  NM. 

For  primary   bibliographic   entry  see  Field   5G. 

W86-04611 


SHALLOW  SEISMIC  REFRACTION  SURVEY 
OF  NEAR-SURFACE  GROUND  WATER  FLOW, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-04658 
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GROUNDWATER    POLLUTION    IN    NORTH- 
WEST ARKANSAS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04074 


DIELECTRIC  PROPERTIES  OF  SATURATED 
SOILS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Phys- 
ics. 

For  primary  bibliographic   entry  see  Field   2G. 
W86-04087 


ADAPTATION  OF  THE  CARTER-TRACY 
WATER  INFLUX  CALCULATION  TO 
GROUNDWATER  FLOW  SIMULATION, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-04206 


TRANSIOMETER:  AN  ALTERNATIVE 

METHOD  OF  SOIL  MOISTURE  MEASURE- 
MENT IN  SLOWLY  PERMEABLE  SOILS, 

Science  and  Education  Administration,  Fort  Col- 
lins, CO.  Agricultural  Research. 
For  primary   bibliographic   entry   see   Field   2G. 
W86-04216 


ELECTRONIC  SENSING  DEVICES  USED  FOR 
IN  SITU  GROUND  WATER  MONITORING, 

Woodward-Clyde    Consultants,    Overland    Park, 

KS. 

J.  D.  Ritchey. 

Ground  Water  Monitoring  Review,  Vol.  6,  No.  2, 

p  108-113,  Spring  1986.  3  fig,  3  tab,  24  ref. 

Descriptors:  *Electronic  equipment,  *Sensors, 
•Groundwater  monitoring,  Computers,  Water 
quality,  Monitoring,  Temperature,  Measuring  in- 
struments, Hydrogen  ion  concentration,  Conduct- 
ance, Dissolved  oxygen,  Data  acquisition,  Data 
storage. 

Progress  in  the  field  of  electronics  and  computers 
has  produced  data  acquisition  equipment  beneficial 
to  groundwater  field  studies.  This  equipment  con- 


trols data  collection  from  sensing  devices  and  saves 
the  data  for  later  processing.  There  are  many  types 
of  sensors  available  for  in  situ  use  in  water  quality 
monitoring  wells,  observations  wells,  and  water 
supply  wells.  Sensors  are  separated  into  two 
groups,  those  used  to  measure  water  levels  and 
those  used  to  measure  water  quality  parameters. 
There  are  three  major  types  of  sensors  for  measur- 
ing water  levels.  They  are  floats,  transducers  and 
acoustic  devices.  Most  types  have  proven  accuracy 
and  can  be  successfully  applied  to  short-term  moni- 
toring and  long-term  field  studies.  They  are  most 
cost-effective  when  augmented  with  the  program- 
mability  of  computers.  Sensors  to  measure  water 
quality  include  those  that  measure  temperature, 
pH,  specific  conductance,  dissolved  oxygen  and 
specific  ions.  A  potential  use  of  water  quality  sen- 
sors for  in  situ  investigations  is  to  aid  in  surveil- 
lance monitoring  to  indicate  the  arrival  of  contami- 
nants at  the  earliest  possible  moment.  This  has  a 
narrow  limit  of  practicality  at  this  time  because  of 
problems  associated  with  sensor  accuracy.  (Lantz- 
PTT) 
W86-04217 


FM  RADIOTELEMETRY  COUPLED  WITH 
SONIC  TRANSDUCERS  FOR  REMOTE  MONI- 
TORING OF  WATER  LEVELS  IN  DEEP 
AQUD7ERS, 

Corps  of  Engineers,  Winchester,  VA.  Middle  East 

Div. 

J.  W.  Alderman. 

Ground  Water  Monitoring  Review,  Vol.  6,  No.  2, 

p  114- 116,  Spring  1986. 

Descriptors:  *Radiotelemetry,  *Sonic  transducers, 
•Remote  sensing,  *Aquifers,  Water  levels,  Moni- 
toring, Observation  wells,  Temperature  effects. 

Instrumentation  specialists  at  Waterways  Experi- 
ment Station,  Vicksburg,  Mississippi,  were  tasked 
with  providing  a  complete  system  for  monitoring 
the  piezometric  surface  in  five  observation  wells. 
The  design  criteria,  which  was  provided,  was  com- 
plex and  included  several  major  factors.  These 
included:  (1)  The  well  owners  were  not  technically 
oriented  and  needed  a  simple  system  requiring 
little  effort  in  physically  collecting  or  reducing  the 
data  to  a  usable  form  for  the  well  field  manage- 
ment; (2)  The  geographical  spread  of  the  observa- 
tion wells;  (3)  There  was  no  electrical  transmission 
provided  to  any  observation  well,  thus  requiring 
an  alternative  power  source;  (4)  The  surface  tem- 
perature in  the  well  field  area  varies  from  more 
than  50  C  in  the  summer  to  a  -4  C  in  the  winter; 
and,  (5)  The  depth  to  the  water  surface.  Although 
the  observation  wells  varied  in  depth  from  300  m 
to  1,600  m,  the  piezometric  surfaces  fell  within  a 
range  of  depths  from  108  m  to  146  m  affected  by 
artesian  pressures  in  four  of  the  five  wells.  The 
system  that  was  ultimately  installed  at  each  well 
included  two  shoe  box-sized  units,  which  were 
actually  placed  within  the  well  casing  and  suspend- 
ed 2  m  below  the  ground  surface.  The  system 
developed,  monitors  changes  exceeding  15  m  in 
fluid  levels  to  a  high  degree  of  accuracy  and 
repeatability  along  with  the  capability  of  easily 
resetting  the  sensor  to  a  different  depth  if  the  range 
of  levels  changes.  The  power  supply  for  this 
system  is  a  12  VAC  gel-cell  battery.  The  battery 
box  contains  a  trickle  charger  regulating  the  flow 
of  current  from  the  solar  photoelectric  cell.  The 
FM  receiver  not  only  receives  the  data  signal  but 
prepares  the  signal  for  the  computer  printer  by 
formatting  the  data.  The  data  received  from  each 
transmitter  includes  a  four-digit  data  number  for 
the  depth  of  elevation,  the  code  number  of  each 
transmitter,  and  the  consistency  code  number.  This 
FM  telemetry  system  performed  with  a  degree  of 
sensitivity  and  reliability  far  better  than  expected. 
Field  assembly  and  operation  were  proven  to  be 
uncomplicated.  The  range  of  potential  uses  run 
from  monitoring  liquid  levels  in  storage  tanks  to 
checking  tidal  fluctuations  among  remote  stretches 
of  coastline  to  observing  water  levels  in  multiple 
wells  during  elaborate  pumping  tests.  Any  need  for 
frequent  monitoring  of  liquid  levels  at  remote  sites 
with  difficult  access.  (Lantz-PTT) 
W86-04218 


FIELD  TERMINAL  FOR  COLLECTION  AND 
ANALYSIS  OF  GEOLOGICAL  AND  HYDRO- 
GEOLOGICAL  DATA, 

BAT  Envitech,  Inc.,  Long  Beach,  CA. 

A.  M.  Petsonk. 

Ground  Water  Monitoring  Review,  Vol.  6,  No.  2, 

p  130-134,  Spring  1986.  7  fig,  1  tab,  3  ref.  Swedish 

Council  for  Building  Research  Project  No.  840895- 

3  and  NSBTD  Project  No.  83-5657. 

Descriptors:  *Field  tests,  *Data  acquisition,  *Data 
interpretation,  *Computers,  Geohydrology,  Termi- 
nals, Hydraulic  conductivity,  Soil  profiles,  Soil 
porosity,  Water  networks,  Case  studies. 

Having  immediate,  automated  field  access  to  data 
gathered  during  geological  and  hydrogeological 
investigations  can  be  crucial  to  definition  of  the 
scope  and  direction  of  test  procedures,  as  well  as 
to  the  interpretability  of  results.  A  portable,  brief- 
case-sized data  collection  and  analysis  instrument 
has  therefore  recently  been  developed,  capable  of 
operating  as  a  stand-alone  or  operator-guided  field 
unit.  This  terminal  is  pre-programmed  for  a 
number  of  standard  applications.  An  operator's 
terminal  and  independent  data  collection  micro- 
controller are  the  major  components  of  this 
system.  Data  may  be  collected  from  any  combina- 
tion of  four  ports:  an  internal,  programmable  inter- 
val timer,  a  pulser  (shaft  encoder),  and  two  14-bit 
analog-to-digital  (A/D)  inputs.  The  latter  are  pri- 
marily used  for  pressure  or  resistance  transducers. 
Reading  of  data  may  be  triggered  automatically  by 
the  timer  and/or  pulser,  or  be  performed  upon 
operator  command.  Many  thousands  of  data  points 
may  be  stored  in  the  microcontroller,  representing 
one  or  several  tests  of  any  type,  intermixed.  Via 
the  operator's  terminal,  any  subset  of  this  stored 
data  may  be  examined,  erased,  modified  or  ana- 
lyzed. A  25-character  LCD  display  and  a  four- 
color  printer/plotter  are  used  to  record  data  and 
results  of  analyses.  Data  may  also  be  transferred  to 
an  external  computer  for  more  extensive  manipula- 
tion. Three  examples  of  how  this  terminal  may  be 
used  in  the  field  in  connection  with  site  investiga- 
tions are  presented  in  this  paper.  They  involve  (a) 
measurement  of  saturated  hydraulic  conductivity, 
(b)  determination  of  soil  stratigraphy  using  pore 
pressure  sounding,  and  (c)  water  network  profil- 
ing. (Lantz-PTT) 
W86-04221 


MICRO  COMPUTERS  APPLIED  TO  GROUND 
WATER  MONITORING  AND  TESTING, 

Dames  and  Moore,  Baldwinsville,  NY. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-04222 


SELECTING     AND    APPLYING     MAGNETIC 
FLOWMETERING  SYSTEMS, 

Fischer  and  Porter,  Co.,  Warminster,  PA. 
For  primary  bibliographic  entry  see  Field  8C. 
W86-04297 


MONITORING  CHANGES  IN  TOTAL  AND 
UNFROZEN  WATER  CONTENT  LN  SEASON- 
ALLY FROZEN  SOIL  USING  TIME  DOMAIN 
REFLECTOMETRY  AND  NEUTRON  MODER- 
ATION TECHNIQUES, 
Department  of  Agriculture,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  2G. 
W86-04305 


PARAMETER  ESTIMATION  FOR  A  MODEL 
OF  SPACE-TIME  RAINFALL, 

Interstate    Commission    on    the    Potomac    River 

Basin,  Rockville,  MD. 

For  primary  bibliographic  entry  see  Field  2B. 

W86-04321 


NEW  APPROACH  FOR  INSTANTANEOUS 
RAIN  AREA  DELINEATION  IN  THE  MIDLA- 
TLTUDES  USING  GOES  DATA, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  2B. 

W86-04325 
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IDENTIFYING  HYDRAULICALLY  CONDUC- 
TIVE FRACTURES  WITH  A  SLOW-  VELOCITY 
BOREHOLE  FLOWMETER, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

A.  E.  Hess. 

Canadian  Geotechnical  Journal   CGJOAH,   Vol. 

23,  No.  1,  p  69-78,  February  1986.  15  fig  18  ref. 

Descriptors:  'Borehole  flowmeter,  *Heat-pulse 
flowmeter,  'Borehole  geophysics,  'Flow  measure- 
ment, Low  flow,  Tag-trace  principle.  Granitic 
rock,  Manitoba,  Canada. 

The  U.S.  Geographical  Survey  used  a  recently 
developed  heat-pulse  flowmeter  to  measure  very 
slow  borehole  axial  water  velocities  in  granite  rock 
at  a  site  near  Lac  du  Bonnet,  Manitoba,  Canada. 
The  flowmeter  was  used  with  other  geophysical 
measurements  to  locate  and  identify  hydraulically 
conducting  fractures  contributing  to  very  slow 
vertical  water  flow  in  the  two  boreholes  selected 
for  study.  The  heat-pulse  flowmeter  has  no  moving 
parts  and  operates  on  a  tag-trace  principle.  It  is  an 
improved  version  of  the  flowmeter  developed  by 
the  Water  Research  Centre  in  England  in  1975. 
The  U.S.  Geological  Survey's  heat-pulse  flowme- 
ter has  a  flow  measuring  range  in  water  of  0.06-6 
m/min,  and  can  resolve  velocity  differences  as 
slow  as  0.01  m/min.  This  is  an  order  of  magnitude 
slower  than  the  stall  speed  of  spinner  flowmeters. 
The  flowmeter  is  1.16  m  long  and  44  mm  in 
diameter.  It  was  calibrated  in  columns  of  76  and 
152  mm  diameter,  to  correspond  to  the  boreholes 
studied.  The  heat-pulse  flowmeter  system  is  evalu- 
ated and  problems  peculiar  to  the  measurement  of 
very  slow  axial  water  velocities  in  boreholes  are 
discussed.  (Author's  Abstract) 
W86-04337 


IMPROVED  ROTATING  CYLINDER  TECH- 
NIQUE FOR  QUANTITATIVE  MEASURE- 
MENTS OF  THE  SCOUR  RESISTANCE  OF 
CLAYS, 

Ecole  Polytechnique,  Montreal  (Quebec). 

R.  P.  Chapuis,  and  T.  Gatien. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 

23,  No.  1,  p  83-87,  February  1986.  4  fig,  16  ref. 

Descriptors:  'Clays,  'Soil  erosion,  'Scour  resist- 
ance, 'Physical  chemistry,  Shear  stress,  River 
channels,  Water  quality,  Measuring  instruments, 
Erosion. 

The  methods  developed  to  predict  the  action  of 
eroding  fluid  on  cohesive  soils  lead  to  contradicto- 
ry positions.  Most  of  them  are  questionable  since 
they  ignore  the  physicochemical  parameters  that 
seem  to  control  the  erosion  process.  In  order  to 
study  the  scour  resistance  of  intact  of  remolded 
cohesive  soils,  a  rotating  cylinder  technique  allow- 
ing for  the  control  of  essential  parameters  was 
recently  approved.  Intact  or  remolded  samples  can 
be  used.  The  water  quality  is  controlled  in  order  to 
respect  the  in  situ  physicochemical  conditions.  The 
shear  stress  transmitted  by  water  to  the  clay  sur- 
face is  directly  and  accurately  derived.  The  dry 
weight  of  eroded  material  per  unit  time  and  unit 
area,  for  given  conditions,  is  also  directly  and 
adequately  measured.  The  influence  of  water  qual- 
ity, or  of  any  treatment  of  the  clay,  may  be  quanti- 
tatively analyzed.  (Author's  Abstract) 
W86-04338 


INSTRUMENTS  AND  METHODS.  FIELD  PH 
DETERMINATIONS  IN  GLACIAL  MELT 
WATERS, 

Manchester  Univ.  (England).  Dept.  of  Geography. 
R.  C.  Metcalf. 

Journal  of  Glaciology  JOGLAO,  Vol.  30,  No.  104, 
p  106-111,  1984.  5  fig. 

Descriptors:  'Laboratory  equipment,  'Melt 
waters,  'Glaciers,  'Hydrogen  ion  concentrations, 
Field  tests,  Sample  preparation,  Sample  preserva- 
tion. 

Early  glacial  melt-water  pH  work  was  conducted 
in  laboratories  months  after  samples  had  been  col- 
lected. Earlier  work  has  shown  that  major  solute 
changes  can  occur  during  such  storage,  and  it  has 


been  suggested  that  summer  melt  waters  can  be 
greatly  undersaturated  with  respect  to  atmospheric 
C02,  and  that  laboratory  pH  values  can  change 
significantly  from  in  situ  measurements  for  the 
same  water  sample.  This  study  was  undertaken  to 
discover  the  cause  of  the  cited  discrepancies  be- 
tween laboratory  and  field  measurements,  and  to 
develop  a  reliable  field  method  for  routine  determi- 
nation of  pH  in  glacial  melt  waters,  using  common- 
ly available  equipment.  A  method  is  presented 
which  enables  field  pH  measurements  that  are  re- 
producible within  +  or  -  0.04  pH  units  to  be  made 
in  glacial  melt  waters,  using  commonly  available 
digital  pH  meters  with  combination  electrodes. 
During  initial  spring  snow  melt  in  May  1981  at 
Gornergletscher.  Switzerland,  melt  waters  in  the 
proglacial  stream  leaving  the  glacier  terminus  were 
oversaturated  with  respect  to  atmospheric  p  C02, 
and  rapidly  increased  pH  during  C02  outgassing  at 
in  situ  temperature  and  pressure.  Summer  ice  melt 
from  glaciers  which  are  temperate  in  the  ablation 
zone  are  usually  undersaturated  by  about  ten  times 
with  respect  to  atmospheric  p  C02,  and  rapidly 
lower  their  pH  values  to  achieve  equilibrium  upon 
encountering  the  atmosphere,  as  observed  at  Gor- 
nergletscher during  July  and  August  1981.  Gor- 
nergletscher summer  proglacial  stream  waters, 
sometimes  show  pH  increases  from  rock  weather- 
ing, with  the  rate  limited  by  the  transfer  rate  of 
C02  across  the  air-water  interface  to  drive  the 
weathering  reactions.  Throughout  the  year,  any 
water  parcel  at  equilibrium  with  atmospheric  C02 
is  generally  at  an  equilibrium  pH  value,  if  filtration 
prohibits  solute  enrichment.  For  these  reasons,  lab- 
oratory pH  measurements  are  unacceptable  for 
quantitative  studies  of  melt-water  chemistry  and 
should  be  discontinued.  (Lantz-PTT) 
W86-04355 


SODL  WATER  SAMPLERS  IN  ION  BALANCE 
STUDDZS  ON  ACIDIC  FOREST  SOILS, 

Technical  Univ.   of  Denmark,   Lyngby.   Lab.  of 
Environmental  Science  and  Ecology. 
L.  Rasmussen,  P.  Joergensen,  and  S.  Kruse. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  36,  No.  4,  p  563-570, 
April  1986.  2  fig,  1  tab,  6  ref. 

Descriptors:  'Soil  water,  'Water  sampling,  'Lysi- 
meters,  'Acidic  soils,  'Soil  water  suction,  'Aer- 
ation zone,  Percolation,  Field  tests,  Sorption. 

Sorption  characteristics  of  different  types  of  soil 
water  samplers  (lysimeters)  were  examined  under 
acidic  soil  conditions,  both  by  installation  in  the 
field  and  by  laboratory  experiments,  and  a  new 
method  is  introduced  for  current  and  constant  soil 
water  sampling  under  varying  soil  suctions  in  the 
unsaturated  zone.  As  expected,  during  late  spring 
and  summer,  increased  mineralization  resulted  in 
increased  elemental  concentrations  in  the  soil 
water;  this  was  particularly  apparent  with  percola- 
tion lysimeters.  Although  Al  decreased  during  the 
summer  with  the  porcelain  cup  lysimeter,  other 
elements  increased  unexpectedly  during  summer 
(increases:  Ca,  20%;  Mg,  60%;  Mn,  220%;  Na, 
30%;  Ni,  30%;  and  Zn,  90%).  Laboratory  experi- 
ments established  that  by  passage  of  the  ceramic 
cup  both  soil  leachates  and  blanks  were  enriched 
with  considerable  amounts  of  most  applicable 
under  all  conditions.  Percolation  lysimeters  also 
seem  to  work  under  all  conditions.  Although  teflon 
disc  lysimeters  are  not  suited  for  soils  with  low 
clay  content,  they  have  the  advantage  of  no  impor- 
tant elemental  adsorption  enrichment  of  soil  solu- 
tions, whereas  the  ceramic  cup  lysimeter  should 
not  be  used  at  all  in  ion  budget  studies  of  acidic 
soils.  (Rochester-PTT) 
W86-04364 


FLAVOR  PROFILE  ANALYSIS:  TASTE  AND 
ODOR  CONTROL  OF  THE  FUTURE, 

Drexel   Univ.,   Philadelphia,   PA.   Environmental 

Studies  Inst. 

For  primary  bibliographic  entry  see  Field  5F. 

W86-O4370 


CASE  STUDY  OF  GEOSMTN  IN  PHTLADEL- 
PHLVS  WATER, 

Philadelphia  Water  Dept.,  PA. 


For  primary  bibliographic  entry  see  Field  5F. 

W86-0437I 


CHEMISTRY  AND  PHYSIOLOGY  OF  ODOR 
SENSITIVITY, 

Agricultural  Research  Service,  Albany,  CA.  West- 
ern Regional  Research  Center 
For  primary  bibliographic  entry  see  Field  5F. 
W86-04373 


EARLY  WARNING  SYSTEM  FOR  TASTE  AND 
ODOR  CONTROL, 

Southern  California  Metropolitan  Water  District, 

La  Verne. 

For  primary  bibliographic  entry  see  Field  5F. 

W86-04374 


PERFORMANCE  TESTS  FOR  THE  MEASURE- 
MENT OF  PH  WITH  GLASS  ELECTRODES  IN 
LOW  IONIC  STRENGTH  SOLUTIONS  IN- 
CLUDING NATURAL  WATERS, 

Freshwater    Biological     Association,    Ambleside 

(England). 

W.  Davison,  and  C.  Woof. 

Analytical  Chemistry,  Vol.  57,  No.   13,  p  2567- 

2570,  November  1985.  3  tab,  20  ref. 

Descriptors:  'Measuring  instruments,  'Hydrogen 
ion  concentration,  'Glass  electrodes,  'Natural 
waters,  Ion  selective  electrodes,  Saline  buffers, 
Electrodes,  Acids. 

Use  of  normal  electrodes  and  established  proce- 
dures for  the  measurement  of  the  pH  of  low  ionic 
strength  freshwaters  does  not  guarantee  the  accu- 
racy. The  prime  source  of  error  is  associated  with 
the  liquid  junction  of  the  reference  electrode.  The 
performance  of  different  commercial  reference 
electrodes,  used  to  measure  pH  of  low  ionic 
strength  natural  waters,  has  been  tested  against  a 
renewable  free  diffusion  junction.  Comparative 
measurements  on  synthetic  solutions  were  partially 
successful  in  predicting  performance.  Errors  deter- 
mined in  dilute  buffers,  dilute  acids,  and  distilled 
water  were  similar  to  those  observed  in  natural 
waters,  but  the  response  in  NBS  buffers  failed  to 
reveal  any  problems.  Poor  electrodes  depressed 
the  pH  from  its  true  value,  more  so  in  stirred 
rather  than  quiescent  solutions.  The  shift  in  pH 
upon  stirring  was  largest  for  the  worst  electrodes 
in  the  most  dilute  solutions.  Better  electrodes  were 
characterized  by  high  flow  rates  of  internal  filling 
solution  through  the  junction.  As  no  one  test  could 
guarantee  electrode  performance,  the  adoption  of  a 
standard  reference  procedure  to  test  electrodes 
was  recommended.  (Lantz-PTT) 
W86-04451 


GEOPHYSICAL  TECHNIQUES  TO  DELIN- 
EATE SATURATED  ALLUVIAL  ZONES  FOR 
THE  SITING  OF  HVDC  POWER  TRANSMIS- 
SION RETURN  ELECTRODES, 

Ertec  Western,  Inc.,  Long  Beach,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-04471 


INSTALLATION  OF  OBSERVATION  WELLS 
ON  HAZARDOUS  WASTE  SITES  IN  KANSAS 
USING  A  HOLLOW-STEM  AUGER, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

C.  A.  Perry,  and  R.  J.  Hart. 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  5,  No.  4,  p  70-73,  Fall  1985.  8. 

Descriptors:  'Observation  wells,  'Hazardous 
waste  sites,  'Hollow-stem  auger,  Groundwater 
protection,  Groundwater  pollution,  Aquifers,  Bor- 
eholes. 

Twelve  observation  wells  were  installed  at  3  haz- 
ardous waste  sites  in  Kansas,  using  procedures  to 
prevent  contamination.  Utmost  care  was  taken  to 
ensure  that  samples  obtained  from  the  wells  were 
representative  of  the  groundwater  within  the  aqui- 
fer. This  was  accomplished  by:  (1)  keeping  the 
hollow-stem  auger  bit  and  flights  clean,  (2)  clean- 
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ing  the  well  casing  and  screen  thoroughly  before 
installation,  (3)  allowing  only  the  formation  of 
water  to  enter  the  hollow-stem  auger,  (4)  prevent- 
ing any  surface  material  or  borehole  cuttings  from 
falling  into  the  well  casing,  and  (S)  allowing  the 
saturated  sand  to  collapse  around  the  well  screen 
and  casing  while  withdrawing  the  auger.  Because 
the  use  of  water  during  well  installation  could 
contaminate  the  aquifer  or  dilute  contaminants  al- 
ready present  in  the  aquifer,  two  methods  of  well 
installation  that  did  not  introduce  outside  water  to 
the  borehole  were  used.  The  first  method  involved 
using  a  slotted  3/4-inch  coupling  that  was  attached 
to  the  bit  plate  of  the  hollow-stem  auger,  allowing 
formation  water  to  enter  the  auger,  thereby  pre- 
venting sand-plug  formation.  This  method  proved 
to  be  adequate,  except  when  drilling  through  clay 
layers,  which  tended  to  clog  the  slotted  coupling. 
The  second  method  involved  screened  well  swab 
that  allowed  only  formation  water  to  enter  the 
hollow-stem  auger  and  prevented  sand  from  plug- 
ging the  hollow-stem  auger  when  the  bit  plate  was 
removed.  (Lantz-PTT) 
W86-04474 


BIOLOGICAL  ACCUMULATION  AND  MONI- 
TORING OF  CHEMICAL  WASTES  IN  ARCTIC 
WATERS, 

Solway  Marine  Investigations,  Maryport  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04475 


ANALYSIS   OF   WELL-AQUIFER   RESPONSE 
TO  A  SLUG  TEST, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W86-04541 


USE  OF  ENHANCED  LANDSAT  IMAGERY 
FOR  MAPPING  LAKE  DEPTH, 

Winnipeg  Univ.  (Manitoba).  Dept.  of  Geography. 
S.  Hathout. 

Journal  of  Environmental  Management  JEVMA, 
Vol.  20,  No.  3,  p  253-261,  April  1985.  4  fig,  2  tab, 
10  ref. 

Descriptors:  'Satellite  technology,  'Mapping, 
•Lake  morphology,  Bathymetry,  Remote  sensing, 
Water  depth,  Vegetation,  Clear  Water  Lake, 
Moose  Lake,  Cormorant  Lake,  Manitoba. 

The  image  enhancement  technique  using  a  density 
sheer  was  applied  in  a  preliminary  investigation  to 
map  the  water  depth  in  three  lakes  in  Northern 
Manitoba,  namely  Clear  Water  Lake,  MooseLake 
and  Cormorant  Lake.  Through  the  use  of  various 
combinations  of  color  densities  at  a  scale  of 
1:250,000  of  Landsat  imagery  bands  5  and  7,  it  was 
possible  to  discriminate  between  various  water 
depths  from  band  5  and  to  delineate  shoreline, 
emergent  vegetation  and  wind  currents  from  band 
7.  The  best  interpretations  of  general  color-en- 
hanced images  were  obtained  by  a  combination  of 
32  levels  of  color  density  and  various  combinations 
of  gamma  densities.  Less  than  32  level  densities 
resulted  in  either  fewer  images  or  images  with 
indistinct  boundaries.  The  lake  depths  interpreted 
from  the  present  study  are  very  similar  to  those 
obtained  from  bathymetric  maps  of  the  three  lakes. 
(Author's  abstract) 
W86-04603 


DEDUCING  THE  MICROPHYSICAL  CHARAC- 
TER OF  PRECIPITATION  FROM  MULTIPLE- 
PARAMETER  RADAR  POLARIZATION 
MEASUREMENTS, 

Applied  Research  Corp.,  Landover,  MD. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-04625 


AIRBORNE    DOPPLER    RADAR    OBSERVA- 
TIONS OF  A  CONVECnVE  STORM, 

National  Severe  Storms  Lab.,  Norman,  OK. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-04633 


RETRIEVAL  OF  PRECIPITABLE  WATER 
FROM  BHASKARA-II  MICROWAVE  MEAS- 
UREMENTS AND  ITS  COMPARISON  WITH 
NOAA-7  AND  RADIOSONDE  DATA, 

Indian  Space  Research  Organization,  Ahmedabad. 
Space  Applications  Centre. 
R.  M.  Gairola,  B.  S.  Gohil,  and  P.  C.  Pandey. 
Remote  Sensing  of  the  Environment  RSEEA7, 
Vol.  18,  No.  2,  p  125-135,  October  1985.  5  fig,  3 
tab,  16  ref. 

Descriptors:  'Radiosonde,  'Water  vapor,  'Micro- 
waves, 'Satellite  technology,  'Remote  sensing, 
Bhaskara-II,  NOAA-7,  Cloud  liquid  water,  Wind 
velocity,  Mathematical  analysis,  Regression  analy- 
sis, Statistical  analysis. 

The  Satellite  Microwave  Radiometer  (SAMIR-II) 
on  board  the  second  Indian  remote  sensing  satel- 
lite, Bhaskara-II,  measured  microwave  radiation  at 
19.35,  22.235,  and  31.4  GHz.  These  measurements 
are  primarily  influenced  by  water  vapor,  cloud 
liquid  water,  and  wind  speed.  The  effect  of  collin- 
earity  among  SAMIR-II  channels  has  been  exam- 
ined to  determine  the  effectiveness  of  a  two-  or 
three-channel  subset  for  retrieving  precipitable 
water  (PW).  The  analysis  indicated  a  decreasing 
correlation  coefficient  value  from  0.87  to  0.65  with 
increasing  frequency  separation  due  to  dynamical 
interdependence  of  meteorological  variables  on 
brightness  temperature  measurements.  A  correla- 
tion coefficient  of  0.65  between  two  window  chan- 
nels, 19.35  and  31.4  GHz,  is  suggestive  of  using 
either  of  the  two  channels  for  water  vapor  retriev- 
al. Performance  of  SAMIR-II  channels  has  there- 
fore been  evaluated  by  retrieving  (PW)  using  re- 
gression technique  with  all  the  three  channels  of 
SAMIR-II  and  its  subset  of  the  two  channels, 
19.35/22.235  and  22.235/31.4  GHz  and  comparing 
the  results  from  NOAA-7  supplied  PW  and  limited 
radiosonde  derived  PW.  Comparison  of  PW  de- 
rived from  the  regression  models  and  NOAA-7 
gave  an  rms  difference  of  0.7  to  1.0  g/sq  cm. 
Retrievals  of  PW  using  19.35  and  22.235  GHz 
channels  and  its  comparison  with  near  concurrent 
coastal  radiosonde  observations  gave  an  rms  differ- 
ence of  0.32  gsq  cm,  comparable  to  the  accuracy 
(0.2-0.4  g/sq  cm)  obtained  from  previous  satellite- 
borne  microwave  radiometers.  (Author's  abstract) 
W86-04653 


PRACTICAL  APPLICATION  OF  THEORETI- 
CAL MODELS  TO  MAGNETOMETER  SUR- 
VEYS ON  HAZARDOUS  WASTE  DISPOSAL 
SITES  -  A  CASE  HISTORY, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5E. 
W86-04654 


INTERPRETATION  OF  VLF  RESISTIVITY 
DATA  FOR  GROUND  WATER  CONTAMINA- 
TION SURVEYS, 

University  of  South  Florida,  Tampa.  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04656 


METHOD  FOR  SIMULTANEOUS  IN  SITU 
MEASUREMENT  TN  THE  VADOSE  ZONE  OF 
FIELD-SATURATED  HYDRAULIC  CONDUC- 
TIVITY, SORPTrvTTY  AND  THE  CONDUCTIV- 
ITY-PRESSURE HEAD  RELATIONSHIP, 
Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 
Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04659 


COMPARISON  OF  GAUZE  SWABS  AND 
MEMBRANE  FILTERS  FOR  ISOLATION  OF 
CAMPYLOBACTER  SPP.  FROM  SURFACE 
WATER, 

Nutrition  Inst.,  Cairo  (Egypt). 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04666 
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INTERNATIONAL  WATER  STATISTICS  - 
SOME  CONCLUSIONS, 

Wasserwerke  Wien  (Austria). 

P.  Suchomel. 

Aqua  AQUAAA,   No.    1,   p    14-18,    1986.   9   fig. 

Descriptors:  'Water  Statistics,  'Data  interpreta- 
tion, 'Water  use,  'Available  water,  'Competing 
use,  Spain,  Italy,  France,  Norway,  Industrial 
water,  Domestic  water,  Statistical  analysis,  Infor- 
mation exchange. 

The  International  Water  Statistic  Commission  was 
formed  in  1968  in  order  to  compile  comparable 
data  of  water  supplies  on  an  international  level. 
After  the  definition  of  terms  and  the  coordination 
of  the  manner  of  enquiries,  a  first  ten-year  report, 
1968-1977,  was  published.  The  complete  data  of  10 
countries  of  Western  Europe  is  on  hand.  Only  the 
available  documentation  from  Spain,  Italy,  France 
and  Norway  is  insufficient  for  a  common  presenta- 
tion. By  means  of  diagrams  the  development  of  the 
population,  the  water  availability,  the  consumption 
and  the  types  of  water  as  well  as  the  specific 
consumption  figures,  absolute  and  relative,  are 
shown.  A  strong  convergence  of  the  various  index 
numbers  appears,  whereby  the  high  values  stagnate 
and  the  low  ones  increase  -  the  extreme  values 
move  closer  together.  The  industrial  consumption 
was  strongly  retrogressive  in  favor  of  the  domestic 
consumption.  The  development  of  both  tends  into 
opposite  directions.  Besides  these  statistical  obser- 
vations, suggestions  are  made  to  complement  the 
statistics  in  future  by  additional  data.  The  creation 
of  new  statistical  documentation  brings  better  in- 
formation, and  opens  doors  to  new  problems  areas. 
(Author's  abstract) 
W86-O4150 


PROGRAM  TO  CALCULATE  AQUIFER 
TRANSMISSrVTTY  FROM  SPECIFIC-CAPAC- 
ITY DATA  FOR  PROGRAMMABLE  CALCULA- 
TORS, 

Geological  Survey,  Denver,  CO.  Nuclear  Hydrol- 
ogy Program. 

J.  B.  Czarnecki,  and  R.  W.  Craig. 
Groundwater  GRWAAP,  Vol.  23,  No.  5,  p  667- 
672,  September-October  1985.  2  fig,  6  tab,  6  ref. 

Descriptors:  'Computer  Programs,  'Aquifer  Char- 
acteristics, 'Transmissivity,  Well  Capacity,  Stor- 
age Coefficient. 

A  program  that  will  calculate  aquifer  transmissi- 
vity from  the  specific  capacity  of  a  well  was  devel- 
oped for  handheld  programmable  calculators.  The 
program  extends  previous  approaches  which  used 
the  visual  graphical  interpolation  of  transmissivity 
values  from  type  curves  and  solves  directly  a  non- 
linear equation  for  transmissivity,  using  a  modified 
Regula  Falsi  solution  algorithm.  The  program 
eliminates  errors  associated  with  visual  interpola- 
tion of  transmissivities  obtained  from  type  curves, 
especially  for  values  of  small  transmissivities,  and 
provides  a  quick  and  portable  method  of  obtaining 
transmissivity  values  onsite.  Results  obtained  with 
this  technique  are  in  good  agreement  with  previ- 
ously published  results  for  both  confined  and  un- 
confined  aquifer-transmissivity  determinations. 
(Author's  abstract) 
W86-04243 


PERCENTILE  ESTIMATION  PROCEDURES 
FOR  WATER  QUALITY  MANAGEMENT, 

Water    Research    Centre,    Swindon    (England). 
Swindon  Engineering  Centre. 
R.  W.  Crabtree,  I.  D.  Cluckie,  and  C.  F.  Forster. 
Effluent  and  Water  Treatment  Journal,  Vol.  26, 
No.  2,  p  46-50,  February  1986.  3  fig,  4  tab,  16  ref. 
Sere  Gr/B/87870. 

Descriptors:  'Probability  distribution,  'Effluent 
discharge  data,  'Parametric  techniques,  'Non- 
parametric  techniques,  Statistics,  England,  Water 
quality  data,  Rivers,  United  Kingdom,  Percentile 
estimates. 
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Mathematical  probability  distribution  fitting  tech- 
niques were  applied  to  334  water  quality  data  sets 
from  a  variety  of  rivers  and  effluent  discharge  in 
England.  The  results  indicated  that  the  'best'  esti- 
mate of  the  95th  percentile  from  a  data  set  should 
be  based  upon  probability  distribution  fitting.  The 
three  parametric  distributions  selected  (normal, 
lognormal,  and  Pearson  type  3)  could  only  be 
fitted  to  half  the  data  sets.  The  conclusion  from 
this  study  is  that  each  data  set  should  be  taken  as 
being  unique  and  should  be  analyzed  individually 
with  automatically  using  a  particular  technique  or 
assuming  a  particular  distribution.  The  estimate  of 
the  95th  percentile  should  be  based  on  either  the 
fitting  of  an  appropriate  parametric  distribution  or, 
if  this  is  impossible,  a  non-parametric  estimate 
should  be  used.  It  is  invalid  to  make  any  assump- 
tions about  the  distribution  of  any  particular  vari- 
able or  sample  type.  The  results  of  this  study 
suggest  that  the  two  most  commonly  used  methods 
used  in  the  United  Kingdom  for  water  quality 
percentile  estimation  may  not  result  in  the  best 
estimates  of  the  95th  percentiles.  (Rochester-PTT) 
W86-04340 


DIGITAL  DISTRIBUTION  SYSTEM  RECORDS: 
A  JOINT  VENTURE, 

North  Surrey  Water  Co.,  Staines  (England). 
E.  G.  Moss,  and  R.  H.  Morgan. 
Institution  of  Water  Engineers  and  Scientists  Jour- 
nal JIWSDI,  Vol  40,  No.   1,  p  59-69,  February 
1986.  4  fig,  2  ref. 

Descriptors:  *Management  planning,  'Pipelines, 
•Digital  computers,  'Maps,  *Networks,  •Utilities, 
•Data  storage  and  retrieval,  England,  Costs. 

The  digital  records  system  developed  jointly  by 
Rickmansworth  Water  Company,  North  Surrey 
Water  Company,  and  Inspectorate  E.A.E.,  Ltd. 
(all  in  England)  is  described.  Development,  com- 
missioning, digitizing  procedures,  applications,  and 
costs  and  benefits  of  the  system  are  described. 
Hardware  in  each  system  includes  a  Prime  2250 
computer,  with  from  0.5  to  1.5  megabyte  core  and 
68  megabyte  or  226  megabyte  hard  disc  storage,  a 
digitizing  work  station,  with  a  high  resolution 
graphics  terminal  with  light  pen  and  detachable 
keyboard  and  a  A0  sized  digitizer,  a  video  display 
unit,  dot  matrix  printer  and  an  A3  flat  bed  plotter 
and  an  A0  drum  plotter.  In  addition  to  providing 
plans  in  various  scales,  this  system  was  adapted  to 
network  analysis,  and  various  types  of  information 
can  be  recorded,  such  as  'burst  mains'  incidents. 
The  digital  records  appraoch  involved  an  estimat- 
ed initial  capital  cost  of  70,000  British  pounds,  with 
maintenance  of  equipment  costing  5,500  pounds 
per  annum.  The  initial  cost  of  digitizing  the  exist- 
ing records  was  estimated  at  30,000  pounds.  (Roch- 
ester-PTT) 
W86-04380 


METHODS  FOR  VALIDATION  OF  PRECIPI- 
TATION   PH:    APPLICATIONS    TO    TEXAS 

DATA 

Texas  Univ.  at  Austin.  Environmental  and  Water 

Resources  Engineering  Group. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04389 


EMPIRICAL  EQUATIONS  OF  GROUNDWAT- 
ER RECHARGE  PATTERNS, 

Ife  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2F. 
W86-04390 


OPERATIONAL  TESTING  OF  HYDROLOGI- 
CAL  SIMULATION  MODELS, 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 
V.  Klemes. 

Hydrological  Sciences  -  Journal  -  des  Sciences 
Hydrologiques  HSJODN,  Vol.  31,  No.  1,  p  13-24, 
March  1986.  1  fig,  10  ref. 

Descriptors:  •Testing  procedures,  *Hydrologic 
models,  "Land  use,  'Simulation,  •Climate,  Geog- 
raphy, Mathematical  models.  Environmental 
changes. 


A  hierarchical  scheme  for  the  systematic  testing  of 
hydrological  simulation  models  is  proposed  that 
ties  the  nature  of  the  test  to  the  difficulty  of  the 
model  task.  The  testing  is  referred  to  as  operation- 
al, since  its  merely  to  assess  the  performance  of  a 
model  in  situations  as  close  as  possible  to  those  in 
which  it  is  supposed  to  be  used  as  practice;  in  other 
words,  to  assess  its  operational  adequacy.  The 
measure  of  the  quality  of  performance  is  the 
degree  of  agreement  between  the  simulation  results 
and  observations.  Hence,  the  power  of  the  tests 
being  proposed  is  rather  modest,  and  even  a  fully 
successful  result  can  be  seen  only  as  a  necessary, 
rather  than  a  sufficient,  condition  for  model  ade- 
quacy vis-a-vis  the  specific  modeling  objective. 
The  scheme  contains  no  new  or  original  ideas;  it  is 
merely  an  attempt  to  present  an  organized  method- 
ology based  on  standard  techniques.  Its  main  aim  is 
to  accomodate  the  possibility  of  testing  model  tran- 
sposability,  both  of  the  simple  geographical  kind 
and  of  more  complex  kinds,  such  as  transposability 
between  different  types  of  land  use,  climate,  and 
other  types  of  environmental  changes.  (Author's 
Abstract) 
W86-04391 


SYSTEMATIC  APPROACH  FOR  EVALUAT- 
ING THE  QUALITY  OF  GROUND  WATER 
MONITORING  DATA, 

Kennedy/Jenks  Engineers,  San  Francisco,  CA. 
For  primary  bibliographic   entry  see  Field   5G. 
W86-04472 


PROCESS  CONTROL  AND  DATA  ACQUISI- 
TION COMPUTERS  IN  THE  WATER  INDUS- 
TRY, 

Brown  Boveri  Kent  (East  Africa)  Pty  Ltd.,  Singa- 
pore. 

For  primary  bibliographic  entry  see  Field  5G. 
W86-04519 


FOURJER    INFERENCE:    SOME    METHODS 
FOR  THE  ANALYSIS  OF  ARRAY  AND  NON- 
GAUSSIAN  SERIES  DATA, 
California  Univ.,  Berkeley.  Dept.  of  Statistics. 
D.  R.  Brillinger. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
5,  p  743-756,  October  1985.  13  fig,  2  tab,  44  ref. 
NSFDMS-83 16634. 

Descriptors:  *Fourier  analysis,  'Network  data, 
•Cloud  physics,  *Storms,  'Statistical  analysis, 
•Runoff  rates,  Sonar,  Mississippi  River,  Time 
series  analysis,  Nonlinear  regression,  Finite  ele- 
ment, Method,  Mathematical  models,  Regression 
analysis,  Data  interpretation. 

Basic  notations,  definitions,  and  statistical  proper- 
ties of  the  Fourier  transforms  of  (large)  segments 
of  stationary  processes  are  set  forth  and  it  is  shown 
how  these  properties  may  be  employed  to  build 
analyses  and  to  suggest  techniques  for  making  sta- 
tistical inferences.  To  illustrate  the  approach,  pro- 
cedures are  developed  for  the  following:  (1)  esti- 
mating cloud  and  storm  motion,  (2)  passive  sonar, 
and  (3)  fitting  a  model  for  river  runoff  by  making 
use  of  both  the  power  spectrum  and  bispectrum. 
The  last  of  these  cases  is  illustrated  with  a  prelimi- 
nary analysis  of  monthly  observations  of  Mississip- 
pi River  runoff  data.  The  processes  to  which  the 
techniques  discussed  may  be  applied  include  time 
functions,  space  functions,  or  spatial-temporal 
functions  (or  even  point  processes).  The  statistics 
computed  may  be  linear,  quadratic,  cubic,  or  more 
complicated.  The  situation  may  be  modeled  via  a 
dimensional  parameter  or  not.  (Rochester-PTT) 
W86-O4530 


PARAMETRIC/NONPARAMETRIC  MIXTURE 
DENSITY  ESTIMATION  WITH  APPLICATION 
TO  FLOOD-FREQUENCY  ANALYSIS, 

Texas  Univ.  at  El  Paso.  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  2E. 
W86-04531 


BAYESIAN  MODELS  OF  FORECASTED  TIME 
SERIES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Systems 


Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W86-04532 


KALMAN  FILTER  ESTIMATION  AND  PRE- 
DICTION OF  DAIXY  STREAM  FLOWS:  I. 
REVIEW,  ALGORITHM,  AND  SIMULATION 
EXPERIMENTS, 

Halff  (Albert   H.)  Associates,   Inc.,   Dallas,  TX. 
For  primary  bibliographic  entry  see  Field  2E. 
W86-04533 


KALMAN  FILTER  ESTIMATION  AND  PRE- 
DICTION OF  DAILY  STREAM  FLOWS:  II  AP- 
PLICATION TO  THE  POTOMAC  RIVER, 

Halff  (Albert   H.)  Associates,   Inc.,   Dallas,   TX. 
For  primary  bibliographic  entry  see  Field  2E. 
W86-04534 


ANALYSIS   OF  WATER  QUALITY  INDICES, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field   5G. 

W86-04598 


COMPUTER  DATA  BASE  FOR  OVERVIEW  OF 
GROUND  WATER  POLLUTION  INVESTIGA- 
TIONS, 

New  Jersey  Dept.  of  Environmental  Protection, 

Trenton.  Div.  of  Water  Resources. 

J.  L.  Hoffman. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  6,  No.  1,  p  76-79,  Winter  1986.  5  fig,  4  ref. 

Descriptors:  'Data  storage  and  retrieval,  'Ground- 
water pollution,  'Groundwater  management,  Data 
collections,  Computers,  New  Jersey,  Input-output 
analysis. 

A  vast  amount  of  managerial  information  is  needed 
to  efficiently  conduct  and  monitor  concurrent  in- 
vestigations of  groundwater  pollution  sites.  The 
New  Jersey  Geological  Survey  has  developed  a 
computer  data  base  to  summarize  these  data  and 
provide  a  template  for  their  systematic  collection. 
A  series  of  computer  programs  access  the  data  base 
and  produce  a  variety  of  reports,  such  as:  ABC- 
SORT  (case  by  site),  PINDEX  (computer  data 
base  data),  INITSORT  (computer  database  active 
cases),  GWPSORT  (shortened  date  display  for 
active  sites),  CNTYSORT  (active  cases  by 
county),  QUADSORT  (all  cases  by  quadsheet), 
STATSORT  (all  sites  by  status;  a  shortened  ver- 
sion of  the  data  base),  and,  SUMMARY  (summary 
of  all  data).  These  reports  greatly  simplify  the 
review  of  groundwater  pollution  case  loads,  geo- 
graphical distribution  and  allocation  of  resources. 
The  accuracy  and  usefulness  of  the  reports  are 
directly  related  to  the  timeliness  of  the  information 
in  the  data  base.  Descriptions  of  the  input  data  and 
the  output  reports  show  the  utility  of  this  method 
for  information  storage  and  retrieval.  These  pro- 
grams could  easily  be  adapted  to  other  situations 
requiring  similar  types  of  data.  Copies  of  the  pro- 
grams are  available  from  the  author.  (Lantz-PTT) 
W86-04657 

8.  ENGINEERING  WORKS 


8A.  Structures 


RISK  COSTS  FOR  NEW  DAMS:  ECONOMIC 
ANALYSIS  AND  EFFECTS  OF  MONITORING, 

Stanford  Univ.,  CA.  Dept.  of  Industrial  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  6C. 
W86-04156 


DESIGN  AND  CONSTRUCTION  OF  NEW 
SPILLWAYS  AND  OTHER  REMEDIAL 
WORKS  TO  THE  LITTON  RESERVOIRS, 
NEAR  BRISTOL, 

Watson  Hawksley,  London  (England). 

M.  C.  Bailey. 

Intitution  of  Water  Engineers  and  Scientists  Jour- 
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nal  JIWSDI,  Vol.  40,  No.  I,  p  37-53,  February 
1986.  9  fig,  1  tab,  6  ref. 

Descriptors:  'Design  standards,  *Dam  construc- 
tion, 'Spillways,  'Litton  Reservoir,  'Bristol,  Eng- 
land, Dams,  Reservoirs,  Slope  protection,  Hydrau- 
lic engineering,  Engineering,  Fisheries,  Silt. 

The  design  and  construction  are  described  of  vari- 
ous remedial  works  needed  at  the  Upper  and 
Lower  Litton  reservoirs,  near  Bristol,  England. 
These  improvements  to  the  two  130-yr-old  facili- 
ties have  added  very  many  years  of  further  service. 
Includeed  are:  a  brief  history  of  the  reservoirs,  a 
summary  of  inspecting  engineer's  reports,  hydrolo- 
gical  and  hydraulic  studies  a  summary  of  consult- 
ing engineer's  report  on  recommended  work,  de- 
scription of  the  design  of  the  remedial  works  for 
the  lower  dam  (increasing  spillway  size  and  stilling 
basin),  upper  dam  (increasing  size  of  spillway  and 
by  wash  channel),  upstream  slope  protection,  upper 
dam  core  protection,  refurbishment  of  scour  and 
draw-off  arrangements  at  the  two  dams,  work  on 
recirculation  facility  for  fish  rearing,  silt  removal 
from  the  reservoirs  and  repairs  to  masonry  retain- 
ing walls  supporting  the  upstream  and  downstream 
toes.  (Peters-PTT) 
W86-04379 


CHICAGO    AREA'S    TUNNEL    AND    RESER- 
VOIR PLAN, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

For  primary  bibliographic  entry  see  Field  5G. 

W86-04498 


8B.  Hydraulics 


FLOW  RECIRCULATION  IN  CENTRIFUGAL 
PUMPS, 

McGraw-Edison  Co.,  Harrison,  NJ.  Worthington 

Div. 

W.  H.  Fraser. 

Water  Engineering  and  Management,   Vol.    132, 

No.  8,  p  R14-R17,  July  1985.  5  fig. 

Descriptors:  'Pump  testing,  'Hydraulic  design, 
•Recirculated  water,  'Impellers,  Hydraulic  ma- 
chinery, Hydraulic  equipment,  Cost  analysis, 
Mathematical  studies. 

When  flows  less  than  that  of  peak  efficiency  occur 
in  a  centrifugal  pump  impeller,  the  pressure  field 
becomes  increasingly  distorted  until  at  some  point 
the  pressure  gradient  reverses  and  a  localized  re- 
versal of  the  flow  takes  place.  This  is  the  point  of 
recirculation,  which  can  occur  at  the  discharge  or 
the  suction  of  the  impeller,  or  at  both  of  these 
points.  Suction  recirculation  can  cause  surging  and 
cavitation  at  the  inlet  vanes  of  the  impeller.  Simi- 
larly, extensive  damage  to  the  pressure  side  of  the 
impeller  vane  at  the  discharge  has  been  observed  in 
many  pumps  operating  at  reduced  flow  rates.  The 
hydraulics  of  suction  and  discharge  recirculation 
are  described  along  with  methods  of  predicting 
recirculation.  The  recommended  minimum  flow  to 
prevent  recirculation  in  actual  operation  will 
depend  upon  the  size  of  the  pump,  as  well  as  the 
fluid  pumped.  Analyses  of  suction  recirculation 
have  shown  that  the  higher  design  suction  specific 
speed,  the  closer  will  be  the  point  of  suction  recir- 
culation to  the  rated  capacity.  Similarly,  the  closer 
discharge  recirculation  capacity  is  to  the  rated 
capacity,  the  higher  will  be  the  efficiency.  Both 
the  designer  and  user  of  centrifugal  pumps  should 
know  the  flow  rates  at  which  suction  and  dis- 
charge recirculation  occur.  (Geiger-PTT) 
W86-04294 


OPTIMAL  DISCHARGE  PROFILES  FOR 
SUDDEN  CONTAMINANT  RELEASES  IN 
STEADY  UNIFORM  OPEN-CHANNEL  FLOW, 

For  primary  bibliographic  entry  see  Field  5E. 
W86-04344 


INLET   DESIGN   FOR   RECTANGULAR   SET- 
TLING TANKS  BY  PHYSICAL  MODELING, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 


and  Environmental  Engineering. 

L.  Y.  Yee,  and  A.  F.  Babb. 

Water     Pollution     Control     Federation     Journal 

JWPFA,  Vol.  57,  No.  12,  p  1168-1177,  December 

1985.  9  fig,  3  tab,  58  ref. 

Descriptors:  'Sedimentation  basins,  'Hydraulic  en- 
gineering, 'Flow  characteristics,  Model  tests, 
Fluid  density,  Wastewater  facilities,  Sanitary  engi- 
neering. 

This  research  was  intended  to  develop  an  under- 
standing of  the  hydraulics  of  right  angle  approach 
channels  and  to  present  suggestions  for  design  that 
will  furnish  relatively  uniform  flow  at  the  up- 
stream end  of  a  rectangular  wastewater  sedimenta- 
tion tank.  Because  of  the  effect  of  density  currents 
on  the  overall  tank  flow  patterns,  including  those 
as  the  entrance,  the  theory  of  variable  density  flow 
is  discussed.  The  design  principles  are  illustrated 
by  model  tests  with  both  homogeneous  and  vari- 
able density  fluids.  Although  symmetrical  ap- 
proach flow  should  be  used  when  possible,  an 
asymmetrical  inlet  configuration  can  be  made  to 
perform  reasonably  well  with  careful  design. 
Poorly  designed  inlet  designs  often  are  not  detect- 
ed until  a  plant  is  operating  at  higher  capacities. 
The  prime  causes  for  skewed  distributions  are 
uneven  flow  distributions  in  the  inlet  trough  and 
deflection  by  the  baffle  in  the  inlet  zone.  Three 
methods  used  to  achieve  a  more  uniform  flow 
across  the  tank  width  are:  (1)  create  a  higher  head 
loss  in  the  inlet  ports  relative  to  that  in  the  trough 
if  breaking  up  of  floes  is  not  a  concern;  (2)  relocate 
the  inlet  ports  away  from  the  tank  sides;  and  (3) 
add  partitions  in  the  inlet  zone  to  reduce  the  baffle 
deflection  effect.  Heavier  density  currents  tend  to 
stabilize  flow  patterns  and  are  important  in  gener- 
ating uniform  velocity  across  the  tank  width. 
(Rochester-PTT) 
W86-04505 


ANALYSIS   OF   WELL-AQUD7ER   RESPONSE 
TO  A  SLUG  TEST, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W86-04541 


HYDRODYNAMIC  PRESSURE  ON  A  DAM 
DURING  EARTHQUAKES, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Ap- 
plied Mathmatics. 
A.  Chakrabarti,  and  V.  N.  Nalini. 
Journal     of     Engineering     Mechanics     (ASCE) 
JENMDT,  Vol.  Ill,  No.  12,  p  1435-1439,  Decem- 
ber 1985.  1  fig,  3  ref. 

Descriptors:  'Dams,  Earthquakes,  'Mathematical 
studies,  'Hydrodynamics,  'Fourier  analysis,  Water 
pressure,  Theoretical  analysis,  Mathematical  equa- 
tions, Dam  stability. 

A  straightforward  analysis  involving  Fourier  co- 
siune  transforms  and  the  theory  of  Fourier  series  is 
presented  for  the  approximate  calculation  of  the 
hydrodynamic  pressure  exerted  on  the  vertical  up- 
stream face  of  a  dam  due  to  constant  earthquake 
ground  acceleration.  The  analysis  uses  the  'Parse- 
val  relation'  on  the  Fourier  coefficients  of  square 
integrable  functions,  and  directly  brings  out  the 
mathematical  nature  of  the  approximate  theory 
involved.  (Author's  abstract) 
W86-04621 


FINITE  ELEMENT  MODELING  OF  INFINITE 
RESERVOIRS, 

Laurentian   Univ.,   Sudbury   (Ontario).   Dept.   of 
Civil  Engineering. 
S.  K.  Sharan. 

Journal  of  Engineering  Mechanics  (ASCE) 
JENMDT,  Vol.  Ill,  No.  12,  p  1457-1469,  Decem- 
ber 1985.  8  fig,  20  ref,  2  append. 

Descriptors:  'Dams,  'Reservoirs,  'Finite  element 
method,  'Mathematical  studies,  Numerical  analy- 
sis, Mathematical  models,  Model  studies,  Hydro- 
dynamics, Boundary  conditions. 

A  technique  is  developed  to  model  the  effects  of 
radiation  damping  in  the  finite  element  analysis  of 


hydrodynamic  pressures  on  dams  subjected  to  a 
harmonic  horizontal  ground  motion.  The  water  in 
the  reservoir  is  treated  as  being  compressible;  how- 
ever, its  vibration  is  assumed  to  be  two-dimension- 
al and  of  small  amplitude.  In  finite  element  model- 
ing, an  infinite  reservoir  must  be  truncated  at  a 
finite  distance  from  the  dam,  and  a  suitable  bound- 
ary condition  must  be  imposed  at  the  truncation 
surface.  Sommerfeld  or  similar  existing  boundary 
conditions  are  found  to  be  satisfactory  for  excita- 
tion frequencies  greater  than  the  fundamental  fre- 
quency of  the  reservoir.  However,  for  lower  fre- 
quencies, which  are  of  greater  importance  in  the 
seismic  response  analysis  of  dams,  such  boundary 
conditions  require  a  very  large  extent  of  the  reser- 
voir to  be  considered  in  the  analysis.  The  principal 
merit  of  the  proposed  boundary  condition  is  that 
the  reservoir  may  be  truncated  at  a  very  short 
distance  from  the  dam,  resulting  in  great  computa- 
tional advantages.  The  effectiveness  of  the  pro- 
posed method  is  demonstrated  by  analyzing  several 
cases.  (Author's  abstract) 
W86-04622 

8C.  Hydraulic  Machinery 


MOTOR   CONTROL   ELIMINATES   ERRATIC 
DISTRIBUTION  PRESSURE, 

El  Reno  City  Public  Works,  OK. 

For  primary  bibliographic  entry  see  Field  5F. 

W86-04296 


SELECTING  AND  APPLYING  MAGNETIC 
FLOWMETERING  SYSTEMS, 

Fischer  and  Porter,  Co.,  Warminster,  PA. 

M.  F.  Griffin. 

Water  Engineering  and  Management,  Vol.    132, 

No.    12,  p  33-36,  November   1985.  2  fig,   1   tab. 

Descriptors:  'Flowmeters,  'Comparison  studies, 
Hydraulic  equipment,  Cost  analysis,  Flow  meas- 
urement, Measuring  instruments,  Electrodes. 

A  magnetic  flowmetering  system  consists  of  a 
flowtube  installed  in  the  process  pipeline  and  a 
transmitter  mounted  on  the  flowtube  or  in  a 
remote  location.  An  understanding  of  both  a-c  and 
pulsed  d-c  systems  is  important  in  selecting  and 
applying  magnetic  flowmetering  equipment.  Ap- 
plied to  a  conventional  magnetic  flow-meter,  the 
moving  conductor  or  fluid  passes  through  a  mag- 
netic field  in  the  flowtube  where  a  pair  of  elec- 
trodes picks  up  the  induced  voltage.  Conventional 
flowtubes  may  be  metallic  (and  lined  with  an  insu- 
lated material)  or  nonmetallic.  In  most  water  and 
wastewater  applications,  AISI  Type  316  stainless 
steel  electrodes  are  used.  A  special,  conical-shaped 
electrode,  which  protrudes  into  the  process  stream 
for  self-cleaning,  is  especially  desirable  on  sludge 
flows.  Conventional  a-c  systems  provide  the 
broadest  application  possibilities,  but  pulsed  d-c 
systems  provide  high  accuracy,  wide  range  capa- 
bility, and  automatic  zeroing  for  the  measurement 
of  homogeneous  processes.  This  latter  feature  and 
the  ability  to  handle  both  the  signal  cable  and 
power  leads  on  the  same  conduit  or  cable  tray 
make  the  d-c  systems  more  economical  than  the  a- 
c  flowmeter  systems.  (Geiger-PTT) 
W86-04297 


MDS  PROJECT  -  MAIN  DIMENSIONS  AND 
ECONOMICS, 

Tahal     Consulting     Engineers     Ltd.,     Tel-Aviv 

(Israel). 

Z.  Shalev. 

Journal  of  Energy  Engineering  (ASCE)  JLEED9, 

Vol.  Ill,  No.  1,  p  74-88,  September  1985.  6  fig,  4 

tab. 

Descriptors:  'Tunnels,  'Hydroelectric  plants, 
'Economic  aspects,  'Conveyance  structures,  'Fea- 
sibility studies,  Project  planning,  Pumping  plants, 
Conduits,  Pipelines,  Design  criteria,  Water  con- 
veyance, Israel. 

The  conveyance  capacity  of  the  tunnel  designed  to 
move  water  from  the  Mediterranean  Sea  to  a 
power  station  on  the  Dead  Sea  was  calculated  to 
refill  the  Dead  Sea  to  its  historic  level  at  rate 
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which  maximizes  the  project's  net  benefits.  The 
generation  capacity  of  the  project  was  calculated 
to  make  optimal  use  of  the  amounts  of  water  thus 
conveyed.  In  calculating  the  dimensions  of  these 
two  main  components  of  the  scheme,  as  well  as 
those  of  other  facilities,  the  long-term  economic 
impact  of  the  project  on  the  entire  Israeli  national 
power  system  was  evaluated.  These  studies  formed 
part  of  the  feasibility  study  which  proceeded  in 
parallel  with  outline  design  of  the  facilities.  Both 
engineering  and  economic  studies  have  adopted  a 
rather  conservative  approach  and  included  numer- 
ous iterations  and  sensitivity  tests.  The  feasibility 
study  concludes  with  a  recommendation  to  imple- 
ment the  scheme  on  the  grounds  of  direct  quantifi- 
able benefits  only,  even  though  there  are  several 
other  benefits  to  the  power  system,  and  to  the 
national  economy  in  general.  (Author's  abstract) 
W86-04637 

8D.  Soil  Mechanics 


IMPROVED  ROTATING  CYLINDER  TECH- 
NIQUE FOR  QUANTITATIVE  MEASURE- 
MENTS OF  THE  SCOUR  RESISTANCE  OF 
CLAYS, 

Ecole  Polytechnique,  Montreal  (Quebec). 
For  primary  bibliographic  entry  see  Field  7B. 
W86-04338 


8E.  Rock  Mechanics  and 
Geology 


CLOSED-SYSTEM  FREEZING  OF  SOIL  IN 
EARTH  DAMS  AND  CANALS, 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  Re- 
search and  Lab.  Services. 
C.  W.  Jones. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
23,  No.   1,  p  1-8,  February  1986.   10  fig,   12  ref. 

Descriptors:  *Dam  stability,  'Freezing,  *Dam  de- 
signs, *Earth  dams,  •Canals,  *Soil  density,  Soil 
water,  Soil  shrinkage,  Soil  tests,  Teton  Dam, 
Idaho,  Snow,  Cold  regions. 

Field  and  associated  laboratory  experiments  with 
closed-system  freezing  in  earth  embankment  dams 
and  canals  are  presented.  This  type  of  freezing  can 
cause  a  redistribution  of  soil  density  and  moisture, 
which  needs  to  be  considered  in  the  design  of  soil 
structures  used  as  water  barriers  in  cold  regions. 
Frost-depth  measurements  are  made  during  the 
winter  of  1978-1979  on  two  earth  dams  during 
interruption  of  their  construction,  and  on  the 
Teton  Dam  remnant  in  Idaho,  are  shown,  along 
with  associated  soil  conditions,  air  freezing  index- 


es, and  insulating  effects  of  snow  and,  for  one  dam, 
a  loose  soil  cover.  Some  trends  of  density  and 
moisture  changes  near  the  embankment  surfaces 
where  established.  Keeping  in  mind  the  known 
affects  of  freezing  on  soils,  the  paper  raises  ques- 
tions about  possible  changes  in  soil  density  and 
shrinkage  of  embankments  in  contact  with  rock 
abutments  that  might  adversely  affect  the  safety  of 
earth  dams.  (Author's  Abstract) 
W86-04336 


8G.  Materials 


TRY  TACKLING  A  CORROSION  INVESTIGA- 
TION, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 

D.  W.  Heumann. 

Water  Engineering  and  Management  WENMD2, 

Vol.  132,  No.  11,  p  32-34,  October  1985.  4  fig,  4 

ref. 

Descriptors:  'Water  distribution,  •Pipes,  'Corro- 
sion control,  Corrosion,  Utilities,  Monitoring,  Data 
storage  and  retrieval,  Pipelines. 

There  are  a  number  of  preliminary  steps  that 
should  be  taken  by  water  utility  departments 
before  consulting  outside  firms  to  aid  in  handling 
problems  of  water  main  corrosion.  The  Los  Ange- 
les Department  of  Water  and  Power  (LADWP) 
has  established  a  material  recovery  program  which 
tags  sections  of  removed  corroded  pipe  before  it  is 
sold  for  scrap.  Field  crews  are  instructed  to  photo- 
graph and  label  tagged  sections  and  the  photo- 
graphs are  organized  by  location  and  date  to  give  a 
realistic  and  permanent  record  of  system  condi- 
tions. The  LADWP  also  maintains  records  of  con- 
sumer complaints  of  'red  water'  by  address  of  the 
complainant,  service  zone,  and  problem  descrip- 
tion in  computer  storage.  Celerity  tests  are  made 
regularly  in  the  LADWP  and  a  special  form  is 
used  by  the  department  to  maintain  records  of 
repaired  pipe  leaks  to  help  locate  where  corrosion 
was  producing  the  main  leaks.  Iron  analysis  are 
performed  routinely  on  all  water  sources  feeding 
Los  Angeles.  The  prevailing  flow  directions  in  the 
distribution  network  must  be  established  to  detect 
sources  of  corrosion.  The  corrosion  detection 
methods  used  by  the  LADWP  are  not  beyond  the 
means  of  smaller  water  utilities.  (Geiger-PTT) 
W86-04619 


81.  Fisheries  Engineering 


ASSESSING  POPULATION  EFFECTS  FROM 
ENTRAINMENT  OF  FISH  AT  A  LARGE 
VOLUME  WATER  INTAKE, 


Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

R.  H.  Gray,  T.  L.  Page,  D.  A.  Neitzel,  and  D.  D. 

Dauble. 

Journal    of  Environmental    Science    and    Health 

JESEDU,  Vol.  A21,  No.  2,  p  191-209,  1986.  4  fig, 

5  tab,  14  ref. 

Descriptors:  'Water  intake,  'Power  plants,  *En- 
trainment,  'Salmon,  'Columbia  River,  'Seasonal 
variation,  Rainbow  trout,  Fish  populations. 

A  method  is  described  for  estimating  the  entrap- 
ment of  juvenile  chinook  salmon  (Oncorhynchus 
tshawytscha)  at  the  intake  of  Washington  Public 
Power's  Hanford  Generating  Project  on  the  Co- 
lumbia River.  The  method  involved  sampling  fish 
in  the  river  and  entrained  fish  (both  marked  recap- 
tures and  naturally-occurring  downstream  mi- 
grants) within  the  intake,  and  estimating  (1)  the 
total  number  of  fish  entrained,  (2)  the  size  of  the 
natural  population,  and  (3)  the  percentage  of  the 
natural  population  affected.  Rainbow  trout  (Salmo 
gairdneri)  juveniles  were  used  in  the  mark-recap- 
ture studies,  whereas  natural  populations  of  chi- 
nook salmon  were  sampled  within  the  intake 
during  the  annual  downstream  migration.  Young- 
of-the-year  chinook  salmon  are  not  susceptible  to 
impingement  or  entrainment  until  they  become 
free  swimming  and  pass  the  intake.  Impingement 
and  entrainment  generally  involved  fry  ranging  in 
size  from  3.3-5.5  cm  fork  length.  Peak  impinge- 
ment and  entrainment  of  chinook  salmon  fry  oc- 
curred before  maximum  catches  in  seine  hauls, 
suggesting  that  the  intake  is  a  more  efficient  sam- 
pler of  smaller  fish.  As  average  fish  size  increased 
during  early  June  in  seine  samples,  chinook  salmon 
impingement  and  entrainment  fell  to  near  zero. 
(Rochester-PTT) 
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Percentile    Estimation    Procedures    for    Water 

Quality  Management, 

W86-04340  7C 


WATERLOO  UNTV.  (ONTARIO).  DEPT.  OF 
CTVTL  ENGINEERING. 

Numerical    Modeling    of    Immiscible    Organic 
Transport  at  the  Hyde  Park  Landfill, 
W86-04158  5B 

WATERLOO  UNTV.  (ONTARIO).  DEPT.  OF 
EARTH  SCIENCES. 

Organic  Solute  Transport  in  Groundwater  Dis- 
charge Environments, 
W86-04056  5B 

Statistical   Examination  of  Small-Scale   Spatial 
Variability  of  Volatile  Organic  Compounds  and 
Inorganic  Anions  in  Groundwater, 
W86-04089  5B 

Geophysical  Monitoring  of  Ground  Water  Con- 
tamination Around  Waste  Disposal  Sites, 
W86-04473  5B 


WATSON  HAWKSLEY,  LONDON 
(ENGLAND). 

Design  and  Construction  of  New  Spillways  and 
other  Remedial  Works  to  the  Litton  Reservoirs, 
Near  Bristol, 
W86-04379  8A 

WEIZMANN  INST.  OF  SCIENCE, 
REHOVOTH  (ISRAEL).  DEPT.  OF  ISOTOPE 
RESEARCH. 

Nitrogen-Isotope  Study  of  the  Source  of  Nitrate 
Contamination  in  Groundwater  of  the  Pleisto- 
cene Coastal  Plain  Aquifer,  Israel, 
W86-04119  5B 

WESTERN  AUSTRALIA  UNTV.,  NEDLANDS. 
DEPT.  OF  CIVIL  ENGINEERING. 

Diurnal  Mixed  Layer, 

W86-04510  2H 

WESTERN  MICHIGAN  UNTV.,  KALAMAZOO. 
DEPT.  OF  GEOGRAPHY. 

Inter-basin  Water  Transfers  in  the  United  States, 
W86-03951  6E 

WINNEBAGO  COUNTY  DEPT.  OF  PUBLIC 
HEALTH,  ROCKFORD,  IL. 

Groundwater  Contamination:  A  National  Prob- 
lem with  Implications  for  State  and  Local  Envi- 
ronmental Health  Personnel, 
W86-04609  5B 

WINNIPEG  CITY  WATERWORKS 
(MANITOBA).  WASTE  AND  DISPOSAL  DEPT. 

Influence  Of  Waste  Activated  Sludge  on  Pri- 
mary Clarifier  Operation, 
W86-04334  5D 

WTNND7EG  UND7.  (MANITOBA).  DEPT.  OF 
GEOGRAPHY. 

Use  of  Enhanced  Landsat  Imagery  for  Mapping 

Lake  Depth, 

W86-04603  7B 

WISCONSIN  UNTV.-MADISON.  CENTER  FOR 
LIMNOLOGY. 

Internal     Factors     Controlling     Peatland-Lake 

Ecosystem  Development, 

W86-04400  2H 

WISCONSIN  UNTV.-MADISON.  DEPT.  OF 
BACTERIOLOGY. 

Effect  of  Fall  Turnover  on  Terminal  Carbon 
Metabolism  in  Lake  Mendota  Sediments, 
W86-04253  2H 

WISCONSIN  UNTV.-MTLWAUKEE.  CENTER 
FOR  GREAT  LAKES  STUDHCS. 

Vertical  Distribution  of  Feeding  and  Particle- 
Selective  Transport  of  137Cs  in  Lake  Sediments 
by  Lumbriculid  Oligochaetes, 
W86-04246  2J 

WISCONSIN  UNTV.-MTLWAUKEE.  DEPT.  OF 
CTVTL  ENGINEERING. 

Analytical  and  Approximate  Solutions  to  Radial 
Dispersion  from  an  Injection  Well  to  a  Geologi- 
cal Unit  with  Simultaneous  Diffusion  Into  Adja- 
cent Strata, 
W86-O4304  5B 


WISCONSIN  UNIV.-MILWAUKEE.  DEPT.  OF 
GEOLOGICAL  SCIENCES. 

Radial  Injection  Tracer  Experiment  in  a  Con- 
fined Aquifer,  Scarborough,  Ontario,  Canada, 
W86-04276  2F 

Shallow  Seismic  Refraction  Survey  of  Near-Sur- 
face Ground  Water  Flow, 
W86-04658  2F 

WOODS  HOLE  OCEANOGRAPHIC 
INSTITUTION,  MA.  DEPT.  OF  CHEMISTRY. 

Aromatic  Hydrocarbons  in  New  York  Bight  Po- 
lychaetes:    Ultraviolet    Fluorescence    Analyses 
and   Gas   Chromatography/Gas   Chromatogra- 
phy-Mass  Spectrometry  Analyses, 
W86-04432  5B 

WOODWARD-CLYDE  CONSULTANTS, 
OVERLAND  PARK,  KS. 

Electronic  Sensing  Devices  Used  for  In  Situ 

Ground  Water  Monitoring, 

W86-04217  ?B 

WOODWARD-CLYDE  CONSULTANTS, 
TALLAHASSEE,  FL. 

Estimating  Aquifer  Permeability  from  Forma- 
tion Resistivity  Factors, 
W86-04469  2F 

WOODWARD-CLYDE  CONSULTANTS, 
VICTORIA  (BRITISH  COLUMBIA). 

Shoreliner  Experiments  and  the  Persistence  ol 

Oil  on  Arctic  Beaches, 

W86-04023  5B 

WUHAN  INST.  OF  HYDROBIOLOGY 
(CHINA). 

Possible  Effects  of  the  Proposed  Eastern  Trans 
fer  Route  on  the  Fish  Stock  of  the  Principa 
Water  Bodies  Along  the  Course, 
W86-03945  6C 

YAMAGATA  UNTV.  (JAPAN).  DEPT.  OF 
CHEMISTRY. 

Regulating  Factors  of  the  Concentration  of  Dil 
solved    Carbohydrates    in    a    Central    Wate 
Column  of  Lake  Suwa,  Japan, 
W86-04182  2I 

YAMANASHI  UNTV.,  KOFU  (JAPAN). 

Inhibition  of  the  Activities  of  Beta-Galactosidas 
and   Dehydrogenases  of  Activated   Sludge  b 
Heavy  Metals, 
W86-04580  5I 

YORK  CITY  ENVIRONMENTAL  SERVICES 
DEPT„  PA. 

Industrial  Waste  Control  Program:  Mass  Ba 
ance    of    Toxics    in    a    Municipal    Pollutan 
Wastewater  System, 
W86-04615  51 
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H  s  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
A  sibility  for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


NEW  METHOD  FOR  OBTAINING  A  SPATIAL- 
LY AVERAGED  INFILTRATION  RATE  FROM 
RAINFALL  AND  RUNOFF  RATES, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2G. 
W86-05074 


EFFECT  OF  QINGHAI-TD3ET  PLATEAU 
FORCING  ON  THE  MESO-SCALE  RAIN- 
BEARING  ORCULATION  SYSTEMS  OVER 
EASTERN  CHINA  DURING  PRESUMMER 
RAINY  SEASON, 

European   Centre   for   Medium   Range   Weather 
Forecasts,  Reading  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W86-05090 


APPROACH  FOR  FREQUENCY  ANALYSIS  OF 
MULTTYEAR  DROUGHT  DURATIONS, 

Seoul  National  Univ.  (Republic  of  Korea).  Dept. 
of  Civil  Engineering. 

K.  S.  Lee,  J.  Sadeghipour,  and  J.  A.  Dracup. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  5,  p  655-662,  May  1986.  7  fig,  3  tab,  20  ref. 
NSF  Grant  No.  77-1137  and  University  of  Califor- 
nia Water  Resources  Center  Grant  W-615. 

Descriptors:  'Frequency  analysis,  'Drought, 
Streamflow,  Water  supply  profiles,  Mathematical 
analysis,  Water  shortage,  Probabilistic  process, 
Model  studies,  Feather  River,  California. 

A  practical  approach  is  developed  for  the  frequen- 
cy analysis  of  multiyear  drought  durations  of 
annual  streamflow  series.  The  proposed  approach 
utilizes  a  technique  which  smooths  the  frequency- 
curve  irregularity  of  drought  durations,  which 
then  reduces  the  statistical  uncertainties  associated 
with  sample-size  limitations.  Several  hazard-func- 
tion models  are  examined  with  regard  to  their 
ability  to  represent  the  duration-dependent  termi- 
nation rate  of  a  drought  data  set.  The  logistic 
model  with  an  exponential  correction  for  short 
durations  is  considered  to  have  sufficient  flexibility 
for  describing  most  portions  of  the  termination-rate 
function.  The  parameters  of  the  logistic  model  are 
identified  using  a  piecewise  linear  regression  for 
the  linearized  termination  probability  curve.  Once 
the  form  of  the  hazard  model  is  specified  and  its 
parameters  are  estimated,  the  probability  distribu- 
tion and  exceedance  probability  of  drought  dura- 
tions can  be  determined  from  their  corresponding 
relationships  with  the  hazard  model.  The  historic 
droughts  of  Feather  River,  California,  are  used  to 
demonstrate  the  methodology.  Results  indicate 
that  the  observed  nine-year  drought  of  Feather 
River  has  a  return  period  of  360  years.  (Lantz- 
PTT) 
W86-05212 


DISPERSION  IN  FRACTAL  FRACTURE  NET- 
WORKS, 

Disposal  Safety,  Inc.,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05230 


STATISTICAL  INFERENCE  OF  SPATIAL 
RANDOM  FUNCTIONS, 

Hebrew  Univ.  of  Jerusalem  (Israel).  Dept.  of  Agri- 
cultural Economics. 

E.  Feinerman,  G.  Dagan,  and  E.  Bresler. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  6,  p  935-942,  June  1986.  5  fig,  15  ref. 

Descriptors:  'Statistical  analysis,  *Statistical  hy- 
drology, *Spatial  random  functions,  *Flow  pro- 
files, Mathematical  studies,  Probabilistic  process, 
Analysis  of  variance. 

A  methodology  to  infer  the  spatial  distribution  of 
the  statistical  moments  of  a  stationary  normal 
random  spatial  function  based  on  a  finite  set  of 


measured  values  is  described.  The  uncertainty  of 
estimation  of  the  parameters  characterizing  the 
probability  density  function  (pdf)  is  incorporated  in 
the  process  of  inferring  and  conditioning.  Relation- 
ships generalizing  the  traditional  approach  of  sto- 
chastic interpolation  and  simulation  have  been  de- 
rived. They  yield:  1)  an  estimate  of  the  conditional 
expectation;  2)  an  estimate  of  the  conditional  multi- 
variate normal  (MVN)  covariance  and  variance; 
and  3)  a  new  quantity,  the  variance  of  the  estimat- 
ed variance.  The  method  is  illustrated  for  a  two- 
dimensional  synthetic  example  with  both  estimated 
mean  and  variance  regarded  as  random.  A  set  of  60 
points  was  generated  within  a  square  of  sides  equal 
to  unity  from  a  MVN  population  with  zero  mean, 
unity  variance  and  exponential  covariance  with  a 
linear  integral  scale  of  0.3.  Contour  maps  of  the 
inferred  expected  values  and  variances  were  drawn 
and  compared  with  maps  of  kriged  values  and 
maps  of  kriged  variances.  The  unconditional  and 
conditional  statistical  moments  of  the  space  aver- 
age (block  value),  z',  were  also  evaluated.  The 
reduction  of  the  uncertainty  of  the  inferred 
random  variable  z'  as  the  number  of  measured 
points  increases  is  demonstrated  with  the  same 
synthetic  example.  (Lantz-PTT) 
W86-05254 


UPDATED  CLIMATE  FEEDBACK  DIAGRAM, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2B. 
W86-05314 


2B.  Precipitation 


DETERMINATION  OF  THE  PARAMETERS 
OF  WATER  INTAKE  BY  SOD1  WITH  THE 
ENERGY  CHARACTERISTICS  OF  RAIN 
TAKEN  INTO  ACCOUNT, 

Moscow  Inst,  of  Agricultural  Engineers  (USSR). 
For  primary  bibliographic  entry  see  Field  2G. 
W86-04732 


STUDY  OF  THE  DYNAMICS  OF  DROP  ERO- 
SION UNDER  LABORATORY  CONDITIONS, 

Lajos  Kossuth  Univ.,  Debrecen  (Hungary). 
For  primary  bibliographic  entry  see  Field  2J. 
W86-04879 


INSTRUMENTATION  FOR  STUDIES  OF  THE 
EROSTVE  POWER  OF  RAINFALL, 

National  Coll.  of  Agricultural  Engineering,  Silsoe 

(England). 

For  primary  bibliographic  entry  see  Field  7B. 

W86-04881 


ACTD  RAIN  IN  WESTERN  EUROPE  AND 
NORTHEASTERN  UNITED  STATES  -  A 
TECHNICAL  APPRAISAL, 

Ford  Motor  Co.,  Dearborn,  MI.  Chemistry  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05039 


RAINFALL  INVESTIGATIONS  AT  CARDTNG- 
TON  AND  WTNCHCOMBE  1954-67, 

British  Meteorological  Office,  Bracknell  (Eng- 
land). 

R.  P.  W.  Lewis. 

Meteorological  Magazine,  Vol.  115,  No.  1364,  p 
86-94,  March  1986.  2  fig,  9  ref. 

Descriptors:  *Rainfall,  *Cardington,  •Winch- 
combe,  Open  scale  strip  chart,  Tilting  siphon, 
Rainfall  intensity,  Rain  gages,  Urban  runoff,  Storm 
sewers,  Weather  data  collections,  Data  acquisi- 
tions. 

An  account  is  given  of  the  setting  up  and  operation 
of  two  investigations  carried  out  by  the  Meteoro- 
logical Office  into  the  fine-scale  structure  in  space 
and  time  of  heavy  downfalls  of  rain  using  networks 
of  synchronized  open-scale  rain  recorders,  one  in 
flat  and  one  in  hilly  country  during  the  period  1954 
to  1967.  The  work  was  planned  and  coordinated 
by  the  Joint  Committee  on  Rainfall  and  Run-off 


(JCRR).  One  investigation  was  near  Cardington  in 
Bedfordshire,  and  the  other  near  Winchcombe  in 
the  Cotswolds.  The  Instrument  Development 
Branch  at  Harrow  devised  an  open  scale  chart 
mechanism  which  could  be  attached  to  the  normal 
Meteorological  Office  tilting  siphon  (T/S)  rain  re- 
corder in  place  of  the  daily  drum.  While  the 
Winchcombe  investigation  was  in  progress,  the 
one  at  Cardington  ran  its  course  and  the  network 
there  was  closed  down  in  June  1963.  Data  from 
about  150  storms  was  collected.  Considerable  care 
was  taken  to  allow  for  losses  in  catch  during  the 
siphoning  process,  an  important  matter  for  intense 
falls  of  rain.  Much  attention  was  also  given  to  the 
relative  efficiency  of  catch  of  the  various  gauges 
by  comparing  long  term  totals,  and  to  the  elimina- 
tion, as  far  as  possible,  of  the  inevitable  errors  of 
synchronization  introduced  into  the  records  by  the 
way  in  which  the  strip  charts  tended  to  jump 
sprockets,  or  slip,  or  pull  alternately  too  taut  and 
too  loose.  The  data  have  been  used  in  design 
studies  for  storm  water  sewers  (Department  of  the 
Environment  1976)  and  for  the  pattern  of  urban 
runoff.  (Peters-PTT) 
W86-05045 


YES,  PRECTPITATION  FORECASTS  HAVE 
IMPROVED, 

National   Weather   Service,   Silver   Spring,   MD. 

Techniques  Development  Lab. 

H.  R.  Glahn. 

Bulletin  of  the  American  Meteorological  Society, 

Vol.  66,  No.  7,  p  820-830,  July  1985.  6  fig,  4  tab,  22 

ref. 

Descriptors:  *Weather  forecasting,  'Precipitation 
forecasting,  Probable  maximum  precipitation, 
Rainfall,  Forecasting. 

A  1982  analysis  of  published  verification  scores  of 
National  Weather  Service  (NWS)  forecasts  of 
measurable  precipitation  concluded  that  except  in 
winter  in  the  eastern  and  central  regions,  any  in- 
crease in  accuracy  from  1966  to  1978  was  negligi- 
ble, with  improvement  even  harder  to  achieve  in 
summer.  A  study  was  undertaken  to  gain  a  better 
understanding  of  these  conclusions  and  to  see 
whether  they  would  hold  over  a  longer  period  of 
record.  The  study  was  based  on  11  of  the  12  years 
used  in  the  1982  study  and  4  additional  years.  The 
scores  used  are  percent  correct  and  skill  score. 
There  is  strong  evidence  that  probability  of  pre- 
cipitation forecasts  have  improved  over  the  15- 
year  period  from  1967  to  1982.  The  main  reason 
for  improvement  in  precipitation  forecasting  over 
the  1967-81  period  is  the  improvement  of  numeri- 
cal-weather-prediction (NWP)  models.  Contribut- 
ing factors  may  be  improved  interpretation  of  the 
NWP  models  through  statistical  and  subjective 
procedures  and  the  more  timely  delivery  of  the 
NWP  products  and  statistical  guidance  to  field 
forecasters.  (Khumbatta  -  PIT) 
W86-05070 


EFFECT     OF     QINGHAI-TIBET     PLATEAU 

FORCING    ON    THE    MESO-SCALE    RATN- 

BEARING    CIRCULATION    SYSTEMS    OVER 

EASTERN    CHINA    DURTNG    PRESUMMER 

RAINY  SEASON, 

European   Centre   for   Medium    Range   Weather 

Forecasts,  Reading  (England). 

S.  Chen,  and  L.  Dell'Osso. 

Journal  of  the  Meteorological  Society  of  Japan, 

Vol.  64,  No.  1,  p  53-63,  February  1986.  8  fig,  14 

ref. 

Descriptors:  'Rainfall,  'China,  'Atmospheric 
physics,  'Weather  forecasting,  Qinghai-Tibet  pla- 
teau, Meso-scale  system,  Orography,  Monsoons, 
Model  studies. 

The  low  level  jet  and  the  associated  low  level 
south-west  vortex  are  the  main  mesoscale  systems 
which  bring  heavy  rains  over  East  Asia.  The  influ- 
ence of  Qinghai-Tibet  Plateau  (QTP)  on  these  cir- 
culation systems  was  examined  using  the  ECMWF 
grid  point  limited  area  model  for  a  typical  heavy 
rainfall  case  during  the  presummer  rainy  (Mei-yu) 
season.  A  control  experiment,  in  which  the  orogra- 
phy represents  the  mean  value  over  a  grid  box, 
reproduced  the  variation  of  the  low  level  jet,  the 
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formation  of  the  south-west  vortex  and  the  heavy 
rainfall  area.  When  the  height  of  QTP  is  halved, 
the  south-west  monsoon  south  of  the  Plateau  inter- 
acts with  the  middle  latitude  westerlies.  A  baro- 
clinic  then  develops  instead  of  the  meso-scale  sys- 
tems, and  the  heavy  rainfall  zone  is  shifted  to  the 
east.  Increasing  the  QTP  height  causes  the  meso- 
scale  systems  to  be  enhanced  and  restricted  to  the 
vicinity  of  the  Plateau,  and  the  rainfall  zone  is 
shifted  to  the  west.  In  an  experiment  with  an 
envelope  orography,  the  south-west  monsoon  flow 
travels  round  the  Plateau.  With  the  westward  shift 
of  the  Western  Pacific  Subtropical  High  (WPSH), 
the  Low  Level  Jet  (LLI)  becomes  a  southerly 
flow  parallel  to  the  east  flank  of  the  Plateau.  The 
south-west  vortex  is  not  well  formed  and  no  Mei- 
yu  cyclone  appears  over  the  Yangtze  Valley.  The 
heavy  rainfall  restricted  to  the  Sichuan  Basin  sug- 
gests that  no  typical  Mai-yu  occurs.  The  formation 
and  maintenance  of  the  LLI  is  mainly  due  to  the 
southern  boundary  effect  to  the  south-west  mon- 
soon. The  Plateau  restricts  the  interaction  between 
westerlies  and  south-west  monsoon  which  is  essen- 
tial for  the  vortex  genesis  over  the  Plateau  and  the 
consequent  evolution  of  the  rain  bearing  systems 
east  of  the  Plateau.  Enhancing  the  interaction  or 
reducing  the  interaction  causes  a  dramatic  change 
of  the  Mai-yu  circulation.  WTP  forcing  has  a 
significant  effect  on  the  heavy  rainfall  regime  over 
eastern  China.  Precipitation  areas  are  shifted  to  the 
northeast  when  the  Plateau  height  is  reduced  and 
to  the  southwest  when  the  height  is  increased. 
(Peters-PTT) 
W86-05090 

TWO-WAVELENGTH  (0.86  CM  AND  3.2  CM) 
RADAR  OBSERVATION  OF  MICROPHYSI- 
CAL  PROCESS  IN  STRATIFORM  PRECIPITA- 
TION PART  I.  ATTENUATION  OF  RADAR 
WAVE  DUE  TO  PRECIPITATION  PARTICLES 
AND  CORRECTION  METHOD, 
Nagoya  Univ.  (Japan).  Water  Research  Inst. 
T.  Yokoyama. 

Journal  of  the  Meteorlogical  Society  of  Japan, 
Vol.  63,  No.  6,  p  1097-1108,  December  1985.  1  tab, 
6  fig,  18ref. 

Descriptors:  *  Precipitation,  *Radar,  'Rain,  *Snow, 
Precipitation  rate,  Atmospheric  physics,  Model 
studies,  Rainfall  intensity. 

The  attenuation  of  K-,  X-  (3.2  cm)  and  C-band  (5.6 
cm)  waves  was  calculated  based  on  a  model  of 

Erecipitation,  for  three  precipitation  intensities,  i.e., 
eavy  (32  mm/hr),  ordinate  (4  mm/hr)  and  weak 
(0.5  mm/hr)  precipitations.  The  attenuation  coeffi- 
cient is  larger  in  the  melting  layer  by  one  or  two 
orders  than  in  the  lower  raindrop  region.  The 
effect  of  the  size  distribution  on  the  attenuation 
abruptly  increases  as  the  attenuation  is  enhanced. 
The  attenuation  of  X-  and  C-band  waves  are  small 
enough  to  be  neglected  except  for  heavy  precipita- 
tion. In  the  case  of  heavy  precipitation,  K-band 
wave  is  severely  attenuated,  especially  in  the  melt- 
ing layer,  so  that  the  signals  cannot  be  detected  by 
the  radar  receiver.  In  the  cases  of  ordinary  and 
weak  precipitations,  true  radar  reflectivity  factors 
of  the  K-band  wave  can  be  obtained  by  corrections 
of  the  attenuation.  A  correction  method  using  the 
radar  reflectivity  factor  of  the  X-band  radar  was 
investigated.  After  the  correction,  precipitations 
weaker  than  about  4  to  7  mm/hr  can  be  safely 
observed  within  an  error  of  2dB  by  the  two  wave- 
length radar  technique  using  K-  and  X-band  radars 
in  the  raindrop  region.  In  the  melting  layer,  the 
correction  method  can  be  used  without  a  large 
error  when  the  precipitation  is  weaker  than  2  to  4 
mm/hr.  (Peters-PTT) 
W86-O5091 


TWO-WAVELENGTH  (0.86  CM  AND  3.2  CM) 
RADAR  OBSERVATION  OF  MICROPHYSI- 
CAL  PROCESS  IN  STRATIFORM  PRECIPITA- 
TION PART  H.  STUDY  ON  SIZE  DISTRIBU- 
TION  CHANGE  OF  PRECIPITATION  PARTI- 
CLES, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
T  Yokoyama,  and  Y.  Ishizaka. 
Journal  of  the  Meteorological  Society  of  Japan, 
Vol.  63,  No.  6,  p  1109-1126,  December  1985.  1  tab, 
10  fig,  21  ref. 


Descriptors:  'Precipitation,  *Radar,  *Rain, 
•Snow,  Precipitation  rate,  Model  studies,  Atmos- 
pheric studies,  Rainfall  intensity. 

Whether  the  size  distribution  change  due  to  coales- 
cence or  breakup  of  melting  snowflakes  and  rain- 
drops occur  significantly  in  the  lower  half  region 
of  the  melting  layer  and  the  raindrop  region  was 
investigated  by  two  wavelength  radar  observations 
together  with  model  calculations.  The  response  of 
the  radar  reflectivity  factor  to  size  distribution 
transition  between  two  altitudes  is  dependent  on 
the  radar  wavelength.  Two  radars  with  wave- 
length of  3.2  cm  (X-band)  and  0.86  cm  (K-band) 
were  used.  The  two  wavelengths  gave  significantly 
different  radar  reflectivity  factors.  Comparison  of 
the  observed  and  calculated  results  gives  strong 
evidence  for  particle  size  distribution  transition 
equivalent  to  coalescence  in  the  lower  half  region 
of  the  melting  layer  for  stably  uniform  precipita- 
tions. The  activity  of  the  distribution  transition 
does  not  depend  on  the  precipitation  intensity.  For 
the  same  type  of  the  precipitation,  when  the  pre- 
cipitation rate  is  relatively  large,  increase  of 
medium  sized  particles  (0.1  to  0.25  cm  in  diameter) 
is  likely  to  be  predominant  in  the  raindrop  region 
just  below  the  melting  layer.  (Peters-PTT) 
W86-05092 


EXPERIMENTS  ON  AEROSOL  SCAVENGING 
BY  NATURAL  SNOW  CRYSTALS  PART  m. 
THE  EFFECT  OF  SNOW  CRYSTAL  CHARGE 
ON  COLLECTION  EFFICDZNCY, 

Hokkaido     Univ.,     Sapporo     (Japan).     Graduate 

School  of  Environmental  Science. 

For  primary  bibliographic  entry  see  Field  2C. 

W86-05093 


NEW  TECHNIQUE  FOR  MONITORING  THE 
WATER  VAPOR  IN  THE  ATMOSPHERE, 

Johns  Hopkins  Univ.,  Laurel,  MD.  Applied  Phys- 
ics Lab. 

H.  D.  Black,  and  A.  Eisner. 

Journal  of  Geophysical  Research,  Vol.  91,  No.  C2, 
p  2331-2337,  February  15,  1986.  2  tab,  2  fig,  16  ref. 

Descriptors:  *Water  vapor,  *  Precipitation,  'Satel- 
lite technology,  "Atmosphere,  Doppler  data,  Tro- 
pospheric  effects,  Refraction  integral,  Atmospheric 
water,  Mathematical  studies. 

A  technique  for  obtaining  realistic  values  of  pre- 
cipitable  water  vapor  (PWV)  is  discussed.  In  cor- 
recting satellite  doppler  data  for  tropospheric  ef- 
fects, it  has  been  found  that  the  PWV  can  be 
inferred  at  the  tracking  site.  The  determination 
proceeds  via  a  least  squares  fit  of  a  refraction 
parameter,  along  with  several  others,  to  each  15- 
minute  pass  of  data.  For  its  success  the  technique 
depends  on  having  an  ephemeris  for  the  satellite, 
an  analytic  model  for  the  refraction  range  effect 
that  is  good  to  a  few  centimeters,  doppler  (range 
difference  or  cycle  count)  data  with  a  noise  level 
below  10  cm,  and  a  surface  pressure/temperature 
measurement  at  the  tracking  site.  The  PWV  is  a 
byproduct  of  the  computation  necessary  to  correct 
the  doppler  data  for  tropospheric  effects.  Attempts 
to  reliably  isolate  the  tropospheric  refractive  effect 
in  the  doppler  shift  measurement  were  successful 
recently  due  to  a  formulation  of  the  refraction 
integral  that  minimizes  the  necessity  for  explicit 
water  vapor,  temperature,  and  pressure  profiles. 
(Peters-PTT) 
W86-05097 


ACHIEVING  IMPROVED  FREQUENCY  RE- 
SPONSE OF  THE  RAIN  STRUCTURE  FROM 
SPACEBORNE  RADAR  ALTIMETERS  BY  EM- 
PLOYING DECONVOLUTION  METHODS, 

Johns  Hopkins  Univ.,  Laurel,  MD.  Applied  Phys- 
ics Lab. 

J.  Goldhirsh,  and  F.  M.  Monaldo. 
Journal  of  Geophysical  Research,  Vol.  91,  No.  C2, 
p   2338-2344,   February    15,    1986.   5   fig,    14  ref. 

Descriptors:  •Radar,  'Rain,  'Reflectance,  'Satel- 
lite technology,  Rain  structure,  Deconvolution 
methods,  Frequency  response,  Virginia,  Wallops 
Island,  Data  interpretation,  Fourier  analysis,  Math- 
ematical studies,  Altimeters. 


A  technique  is  described  for  arriving  at  improved 
measurements  of  the  rain  structure  near  the  earth's 
surface  from  satellite-borne  radars.  By  combining 
the  beam-averaged  reflectivity  profile  and  the 
beam  pattern  information,  a  resultant  structure  is 
obtained  which  contains  improved  spectral  content 
compared  to  that  of  the  beam-averaged  structure. 
The  method  uses  deconvolution  and  Fourier  trans- 
form procedures  and  assumes  a  knowledge  of  the 
antenna  beam  pattern.  As  an  example,  the  method 
is  directed  toward  the  application  of  future  space- 
borne  radar  altimeters  that  may  contain  additional 
range  gates  to  permit  the  measurement  of  rain  in 
the  lower  troposphere.  Using  a  radar-measured 
rain  reflectivity  profile  acquired  at  Wallops  Island, 
VA,  in  a  simulation  example,  it  is  demonstrated 
that  improved  measurements  of  the  spatial  frequea 
cy  spectrum  of  the  rain  structure  may  be  deduced 
by  means  of  deconvolution  methods,  as  compared 
to  the  measured  spectrum  derived  by  beam  averag 
ing.  Rain  measurements  are  considered  vital  from 
the  standpoint  of  providing  a  flag  for  altimeter  dati 
that  may  be  corrupted  by  rain  over  the  oceam 
where  few  or  no  such  data  are  available  for  th< 
meteorologist  or  the  communicator  interested  ii 
space  diversity  communications.  (Peters-PTT) 
W86-05098 


ACCURACY  OF  RAINFALL  ESTIMATES  B1 
RADAR,  PART  I:  CALIBRATION  BY  TELEME 
TERING  RAINGAUGES, 

British     Meteorological     Office,     Easthampsteai 
(England).  Operational  Instrumentation  Branch. 
C.  G.  Collier. 

Journal  of  Hydrology,  Vol.  83,  No.  3/4,  p  207-223 
March  1986.  3  tab,  6  fig,  10  ref. 

Descriptors:  'Rainfall,  'Radar,  'Raingages,  Est 
mates,  Telemetry,  Rainfall  rate,  England,  Data  in 
terpretation. 

The  accuracy  of  the  estimates  of  hourly  rainfal 
derived  from  both  calibrated  and  uncalibrated  C 
band  (5.6  cm  wavelength)  radar  located  in  nortl 
west  England  has  been  assessed.  Calibrated  rada 
data  are  provided  in  real  time  to  both  meterolog 
cal  and  hydrological  users.  The  accuracy  of  thes 
data,  assessed  by  comparison  with  raingage  meai 
urements,  is  comparable  to  the  accuracy  attained  i 
the  Dee  Weather  Radar  Project.  The  calibratio 
procedure  improves  the  overall  accuracy  of  tl 
uncalibrated  data  within  about  75  km  of  the  radi 
site  in  frontal  rainfall  even  when  bright  band  e 
fects  are  present.  In  convective  rainfall,  calibratio 
has  on  average  a  smaller  affect,  although  it  ma 
have  a  large  effect  on  individual  cases.  Problen 
encountered  with  the  real  time  operation  of  tl 
raingage  calibration  procedure  include:  (1)  calibn 
tion  gage  interrogation  failures  due  to  failures  i 
communication  links  or  broken  gages;  (2)  fluctu 
tions  in  rainfall  type,  and  (3)  application  of  ina] 
propriate  calibration  factors.  (Peters-PTT) 
W86-05109 


ACCURACY  OF  RAINFALL  ESTIMATES  B 
RADAR,  PART  H:  COMPARISON  WITH  RAD 
GAUGE  NETWORK, 

British     Meteorological     Office,     Easthampsta 
(England).  Operational  Instrumentation  Branch. 
C.  G.  Collier. 

Journal  of  Hydrology,  Vol.  83,  No.  3/4,  p  225-23 
March  1986.  1  tab,  4  fig,  14  ref. 

Descriptors:  'Rainfall,  'Radar,  'Rain  gages,  T 
lemetry,  Rainfall  rate,  England,  Flood  forecastin 

The  measurement  of  hourly  point  rainfall  by 
sparse  telemetering  raingage  network  was  inves 
gated.  Radar  was  used  to  estimate  rainfall  within 
real  time  flood  forecasting  system,  which  also  a 
quires  rainfall  information  from  a  number  of  tel 
metering  raingages  over  and  above  those  used 
calibrate  the  radar.  The  bias  and  random  errors 
hourly  point  rainfall  totals  derived  from  the  tel 
metering  gage  network  alone,  and  from  the  radi 
calibrated  using  data  from  only  a  few  gages,  a 
compared.  The  best  method  of  real  time  rainf 
measurement  for  use  with  the  flood  forecasti 
system  was  assessed.  The  most  appropriate  methi 
of  measurement  depends  upon  the  rainfall  type;  t 
calibrated  radar  estimates  are  more  accurate  witl 
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75  km  of  the  radar  site  than  those  using  the  teleme- 
tering raingage  network  alone.  (Peters-PTT) 
W86-O5110 


ACCURACY  IN  RAINFALL  ESTIMATES  BY 
RADAR  PART  HI:  APPLICATION  FOR 
SHORT-TERM  FLOOD  FORECASTING, 

British     Meteorological     Office,     Easthampstead 
(England).  Operational  Instrumentation  Branch. 
C.  G.  Collier,  and  J.  M.  Knowles. 
Journal  of  Hydrology,  Vol.  83,  No.  3/4,  p  237-249, 
March  1986.  6  fig,  23  ref. 

Descriptors:  'Rainfall,  *Radar,  *Rain  gages, 
•Flood  forecasting,  Telemetry,  Rainfall  rate,  Eng- 
land, Hydrologic  models,  Rjver  flow,  Hydro- 
graphs,  Thunderstorms,  Rainfall  intensity. 

Simulations  of  river  flow  using  a  simple  hydrologi- 
cal  model  and  the  sensitivity  of  the  simulations 
were  compared  to  rainfall  data  derived  from  a 
weather  radar.  In  thunderstorm  rainfall,  radar  cali- 
bration factors  derived  in  real  time  may  not  be 
representative  of  rain  falling  over  a  river  catch- 
ment some  distance  from  the  calibration  raingages. 
Radar  may  also  underestimate  the  rainfall  resulting 
in  an  underestimation  of  the  peak  flow.  The  use  of 
radar  data,  calibrated  using  the  data  from  a  number 
of  telemetering  raingages,  as  input  to  hydrological 
models,  may  lead  on  occasions  to  river  hydro- 
graphs  which  are  considerably  in  error.  Likewise, 
die  use  of  telemetery  raingage  data,  particularly  in 
localized  rainfall,  may  also  lead  to  incorrect  flow 
forecasts.  Only  if  ways  can  be  found  for  dealing 
with  errors  in  radar  estimates  of  rainfall,  will  radar 
attain  its  potential  in  hydrological  forecasting. 
(Peters-PTT) 
W86-05111 


OBSERVATIONAL  RAINFALL-RUNOFF 

ANALYSIS  FOR  ESTTMATING  EFFECTS  OF 
CLOUD  SEEDING  ON  WATER  RESOURCES 
IN  NORTHERN  ISRAEL, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Statistics. 
For  primary  bibliographic  entry  see  Field  3B. 
W86-05115 


TIME  VARIATION  OF  RN  222  PROGENY 
CONCENTRATIONS  IN  RAINWATER, 

Fukui  Univ.  (Japan).  Faculty  of  Engineering. 
T.  Nishikawa,  M.  Aoki,  and  S.  Okabe. 
Health  Physics,  Vol.  49,  No.  6,  1284-1289,  Decem- 
ber, 1985.  4  fig,  2  tab,  10  ref. 

Descriptors:  *Fate  of  pollutants,  *Precipitation, 
•Rainfall,  *Radon  radioisotopes,  'Temporal  distri- 
bution, Seasonal  variation,  Rain,  Chemistry  of  pre- 
cipitation, Snow,  Monitoring,  Radioactive  iso- 
topes. 

Radon-222  progeny  that  is  brought  to  the  ground 
surface  by  the  scavenging  effects  of  precipitation 
may  cause  a  temporary  increase  in  environmental 
gamma  radiation  and  may  upset  monitoring  efforts 
near  nuclear  facilities.  Radon-222  progeny  concen- 
trations in  precipitation  were  measured  in  Fukui 
Prefecture  from  1982-1984  and  examined  in  rela- 
tion to  such  factors  as  atmospheric  Rn-222  proge- 
ny, seasonal  variation,  and  precipitation  rate.  Re- 
sults showed  that  when  the  precipitation  rate  is 
low,  the  Rn-222  progeny  concentration  in  rain  is 
distributed  over  a  wide  range  of  values,  and  some- 
times the  concentration  in  a  low-precipitation-rate 
rainfall  is  lower  than  the  value  of  high-precipita- 
tion-rate rainfall.  The  statistics  of  deposited  Rn-222 
progeny  showed  an  approximate  linear  relation  to 
the  precipitation  rate.  The  Rn-222  progeny  con- 
centration in  rain  during  the  winter  is  about  two 
times  that  which  occurs  during  the  other  three 
seasons.  Such  seasonal  variation  is  considered  to  be 
due  to  a  high  atmospheric  Rn-222  progeny  concen- 
tration in  the  air  mass  coming  from  Siberia  or 
China  during  the  winter.  (Geiger-PTT) 
W86-05142 


RAINWATER  FOR  DRINKING  IN  SRI  LANKA, 

Loughborough  Univ.  of  Technology  (England). 

WEDC  Group. 

For  primary  bibliographic  entry  see  Field  3B. 


W86-05145 


STATE  ESTIMATION  OF  A  SCALAR  DYNAM- 
IC PRECIPITATION  MODEL  FROM  TIME- 
AGGREGATE  OBSERVATIONS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
K.  P.  Georgakakos. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  5,  p  744-748,  May  1986.  1  tab,  9  ref. 

Descriptors:  'Estimating  equations,  •  Precipitation, 
•Dynamic  modeling,  Data  interpretation,  Time- 
series  analysis,  Kalman  filter,  Model  studies,  Math- 
ematical studies. 

An  exact,  recursive,  state  estimator  for  linear, 
scalar  systems  was  developed.  Its  observables  are 
time  integrals,  over  an  interval  delta-t,  of  linear 
functions  of  the  state.  In  general,  implementation 
of  the  estimator  results  in  excessive  computations. 
The  computationally  inexpensive,  ordinary 
Kalman  filter  with  inflated  observation  error  vari- 
ance is  used  to  approximate  the  developed  estima- 
tor in  terms  of  prediction  accuracy.  Comparisons 
between  the  exact  estimator  and  the  Kalman  filter, 
using  precipitation  data  of  various  aggregation  in- 
tervals delta-t,  and  a  scaler  dynamic  precipitation 
model,  shows  that  the  Kalman  filter  develops  a 
prediction  bias  as  delta-t  increases.  (Lantz-PTT) 
W86-05220 


OVERLAND  FLOW  HYDROGRAPHS  FOR  SCS 
TYPE  H  RAINFALL, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-05239 


BFNARY  TIME  SERIES  OBTAINED  FROM 
CONITNUOUS  TEVIE  POEST  PROCESSES  DE- 
SCRIBING RATNFALL, 

Washington  Univ.,  Seattle.  Dept.  of  Statistics. 
P.  Guttorp. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  6,  p  897-904,  June  1986.  4  fig,  2  tab,  26  ref, 
append.  NSF  Grant  MCS-8302573. 

Descriptors:  *Time  series  analysis,  *Rainfall, 
Model  studies,  Data  interpretation,  Statistical  anal- 
ysis, Mathematical  analysis,  Poisson  ratio,  Mathe- 
matical studies,  Washington. 

Continuous  time  point  process  models  have  been 
used  in  recent  work  on  modeling  rainfall  occur- 
rence. In  many  cases  the  available  data  is  not 
sufficiently  precise  to  properly  fit  such  a  model. 
For  example,  if  only  occurrence  or  nonoccurrence 
of  precipitation  is  given  daily,  a  more  appropriate 
model  would  be  a  binary  time  series.  In  this  work, 
some  parameters  of  the  time  series  obtained,  are 
related  to  parameters  of  the  underlying  (but  not 
observed)  continuous  time  process.  The  details  for 
several  models  proposed  in  the  literature,  such  as 
the  Neyman-Scott  Poisson  cluster  process  and  the 
Smith-Karr  renewal  Cox  process  are  carried  out. 
An  application  of  the  theory  is  illustrated  on  some 
Washington  State  rainfall  data.  (Lantz-PTT) 
W86-05249 


PREDICTTNG  PH,  ALKALINITY,  AND  TOTAL 
ACIDITY  IN  STREAM  WATER  DURTNG  EPI- 
SODIC EVENTS, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05250 


SEASONAL  AND  REGIONAL  VARIABILITY 
OF  PARAMETERS  FOR  STOCHASTIC  DAILY 
PRECIPITATION  MODELS:  SOUTH  DAKOTA, 
U.SA., 

Agricultural  Research  Service,  Tucson,  AZ. 
D.  A.  Woolhiser,  and  J.  Roldan. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  6,  p  965-978,  June  1986.  9  fig,  9  tab,  27  ref. 

Descriptors:  'Seasonal  variation,  'Regional  varia- 
tion,    'Precipitation,     'Model     studies,     'South 


Snow,  Ice,  and  Frost — Group  2C 

Dakota,   Mathematical  models,   Markov  process, 
Fourier  analysis. 

Fourier  series  are  used  to  describe  the  seasonal 
variation  of  the  five  parameters  for  a  stochastic 
model  of  daily  precipitation,  utilizing  a  first-order 
Markov  chain  for  the  occurrence  process  and  a 
mixed  exponential  distribution  for  the  daily  pre- 
cipitation amounts  (MCME  model).  Spatial  varia- 
bility of  the  means  of  each  parameter  for  16  sta- 
tions in  South  Dakota  has  been  illustrated  by  map- 
ping isopleths.  MCME  parameters  for  4  stations 
not  included  in  the  analysis  are  more  closely  de- 
scribed by  the  arithmetic  mean  of  parameters  for 
the  6  nearest  stations,  than  by  using  parameters  for 
the  nearest  neighboring  station  or  parameters  esti- 
mated by  spline  fitting  or  linear  interpolation. 
MCME  parameters  estimated  by  all  interpolation 
methods  were  significantly  different  from  param- 
eters identified  for  each  of  the  four  stations  by 
maximum  likelihood  techniques.  The  principal 
source  of  this  spatial  variability,  at  distances  on  the 
order  of  100  km,  is  data  inconsistency  due  to 
methodological  differences  affecting  small  precipi- 
tation amounts  related  to  observation  time.  Sam- 
pling error,  possible  parameter  identifiability  prob- 
lems, and  real  differences  in  the  precipitation 
regime  on  a  scale  smaller  than  the  station  spacing 
also  contribute  to  the  observed  variability.  (Lantz- 
PTT) 
W86-05257 


UPDATED  CLEVIATE  FEEDBACK  DIAGRAM, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy- 

A.  Robock. 

Bulletin  of  the  American  Meteorological  Society, 
Vol.  66,  No.  7,  p  786-787,  July  1985.  1  fig,  10  ref. 
NSF  Grant  No.  ATM-8213184. 

Descriptors:  'Climate,  'Feedback,  Vegetation, 
Thermal  inertia,  Meltwater,  Air  temperature, 
Albedo. 

Three  new  climate  elements  have  been  added  to 
the  Kellogg  and  Schneider  climate  feedback  dia- 
gram: vegetation,  thermal  inertia,  and  meltwater. 
These  more  clearly  distinguish  external  forcing 
and  heat  fluxes.  This  diagram  will  be  of  use  in 
understanding  the  complex  interactions  in  the  cli- 
mate system  that  can  feed  back  on  surface  air 
temperature.  (Author's  abstract) 
W86-05314 


DISTRIBUTION  OF  ACID  DEPOSITION  EN 
GERMANY, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  fuer  Angewandte  Physikalische 
Chemie. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05413 


ATMOSPHERIC  AMMONIUM  SULPHATE 
DEPOSITION  AND  ITS  ROLE  IN  THE  ACIDI- 
FICATION AND  NITROGEN  ENRICHMENT 
OF  POORLY  BUFFERED  AQUATIC  SYSTEMS, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05414 


EFFECTS  OF  ACTD  DEPOSITION  ON  CROPS 
AND  FORESTS, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05415 


2C.  Snow,  Ice,  and  Frost 


EXPERIMENTS  ON  AEROSOL  SCAVENGING 
BY  NATURAL  SNOW  CRYSTALS  PART  DX 
THE  EFFECT  OF  SNOW  CRYSTAL  CHARGE 
ON  COLLECTION  EFFICIENCY, 

Hokkaido     Univ.,     Sapporo     (Japan).     Graduate 

School  of  Environmental  Science. 

M.  Murakami,  C.  Magono,  and  K.  Kikuchi. 


Field  2— WATER  CYCLE 


Group  2C — Snow,  Ice,  and  Frost 

Journal  of  the  Meteorological  Society  of  Japan, 
Vol.  63,  No.  6,  p  1127-1137,  December  1985.  2  tab, 
9  fig,  25  ref. 

Descriptors:  *Snow,  •Aerosols,  Crystals,  Electro- 
static charge,  Precipitation. 

The  collection  efficiency  of  charged  snow  crystals 
for  micron  and  submicron  aerosol  particles  was 
studied  in  an  aerosol  chamber,  and  compared  with 
that  of  uncharged  snow  crystals  to  investigate  the 
effect  of  electrostatic  forces  on  collection  efficien- 
cy. The  collection  efficiency  of  charged  natural 
snow  crystals  for  aerosol  particles  of  0. 1  microme- 
ters to  6  micrometers  in  diameter  was  experimen- 
tally examined  under  conditions  where  phoretic 
forces  and  external  electric  fields  were  negligible. 
The  enhancement  of  collection  efficiency  due  to 
electrostatic  charges  on  snow  crystals  increased 
with  the  decreasing  aerosol  size,  and  became  maxi- 
mum around  0.2  milimeters  in  diameter.  Coulom- 
bic  force  was  the  dominant  electrostatic  force 
under  these  experimental  conditions.  (Peters-PTT) 
W  86-05093 


CATASTROPHIC  LAKE  DRAINAGE  WITHIN 
THE  HOMATHKO  RIVER  BASIN,  BRITISH 
COLUMBIA, 

British  Columbia  Hydro  and   Power  Authority, 

Vancouver.  Geotechnical  Dept. 

For  primary  bibliographic  entry  see  Field  2H. 

W86^05104 


PHOTOSYNTHETIC  PRODUCTION  OF  A 
BRACKISH  WATER  COMMUNITY  OF  CHARA 
TOMENTOSA  L.  AND  ITS  DEPENDENCE  ON 
ENVIRONMENTAL  CONDITIONS, 

Rostock  Univ.  (German,  D.R.).  Dept.  of  Biology. 

E.  Libbert,  and  T.  Walter. 

Internationale  Revue  der  Gesamten  Hydrobiolo- 

gie,  Vol.  70,  No.  3,  p  359-368,  1985.  3  tab,  5  fig,  11 

ref. 

Descriptors:  •  Photosynthesis,  *Respiration,  *Algal 
growth,  •Primary  productivity,  *  Brackish  water, 
Kerr  Bight,  Salinity,  Hydrogen  ion  concentration, 
Temperature  effects,  Chlorophyll,  Seasonal  varia- 
tion. 

Continuously  recording  devices  were  used  to 
measure  diurnal  and  seasonal  variations  in  net  pho- 
tosynthesis, dark  respiration  and  net  primary  pro- 
duction of  the  alga  Chara  tomentosa  in  a  brackish 
water  bight,  Kerr  Bight,  beside  the  Zingster 
Strom.  The  diurnal  variations  in  the  net  photosyn- 
thesis rate  closely  followed  the  variations  in  the 
photosynthetically  active  radiation  (PhAR)  flux 
under  water.  The  dependence  of  the  net  photosyn- 
thesis rate  on  the  PhAR  flux  is  represented  by  a 
saturation  curve  with  the  light  compensation  point 
at  1.9  J/sq  cm/hr  and  light  saturation  >25  J/cu 
cm/hr.  The  net  photosynthesis  fluence  correlated 
with  the  PhAR  fluence.  The  dependence  of  net 
photosynthesis  fluence  on  the  PhaR  fluence  was 
linear  and  showed  no  tendency  towards  light  satu- 
ration under  the  natural  light  regime.  Photosynthe- 
sis correlated  better  with  the  PhAR  under  water 
than  with  global  radiation.  Net  photosynthesis  did 
not  correlate  with  the  temperature,  salinity  or  hy- 
drogen ion  concentration  of  the  water  or  with  the 
chlorophyll  content  of  the  plants,  but  only  with 
radiation.  Dark  respiration  correlated  positively 
with  the  water  temperature  and,  possibly,  nega- 
tively with  the  salinity.  There  was  a  negative  cor- 
relation between  net  primary  production  and  water 
temperature.  The  chlorophyll  content  of  Chara 
tomentosa  was  subject  to  seasonal  variations  which 
exhibited  a  delayed  inverse  relationship  to  similar 
variations  in  the  radiation  fluence.  (Peters-PTT) 
W86-05151 


MONTE    CARLO    SIMULATION    OF    SNOW 
DEPTH  IN  A  FOREST, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

M.  -K.  Woo,  and  P.  Steer. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  6,  p  864-868,  June  1986.  5  fig,  1  tab,  7  ref. 

Descriptors:  "Snow  surveys,  'Runoff  forecasting, 
•Monte     Carlo     method,     •Simulation     analysis, 


•Snow  depth,  •Forests,  Cost  analysis,  Field  tests, 
Mathematical  analysis,  Model  studies.  Mathemati- 
cal studies,  Ontario,  Spruce  trees. 

To  reduce  the  cost  of  extensive  field  sampling  for 
obtaining  mean  depths  of  snow  in  forests,  a  simula- 
tion model  was  developed.  First  the  location  of 
individual  trees  in  a  representative  portion  of  the 
forest  is  either  surveyed  in  the  fiela,  or  simulated 
based  on  the  statistical  characteristics  pertaining  to 
the  distribution  of  trees.  In  this  forest,  a  large 
number  of  randomly  located  sample  points  is  gen- 
erated by  Monte  Carlo  technique.  The  azimuth  and 
distance  from  each  point  to  the  nearest  tree  is 
determined,  and  a  snow  depth  simulated  based  on 
the  observed  snow  depth  distribution  around  indi- 
vidual trees.  The  model  was  applied  successfully  to 
a  northern  spruce  forest  in  subarctic  Ontario, 
showing  that  this  simulation  provides  a  useful  ap- 
proach to  determine  mean  snow  depth.  (Lantz- 
PTT) 
W86-05244 

2D.  Evaporation  and  Transpiration 


PREDICTIONS  OF  SOIX-WATER  POTEN- 
TIALS IN  THE  NORTH-WESTERN  SONORAN 
DESERT, 

California  Univ.,  Los  Angeles.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2G. 
W86-04695 


SEASONAL  AND  DIURNAL  VARIATION  OF 
ENERGY  BUDGET  COMPONENTS  IN  CONIF- 
EROUS FORESTS, 

Sveriges  Lantbruksuniversitet,  Uppsala.  Inst,  foer 

Ekologi  och  Miljoevaard. 

A.  Lindroth. 

Journal  of  Hydrology,  Vol.  82,  No.  1/2,  p  1-15, 

November  1985.  6  fig,  1  tab,  29  ref. 

Descriptors:  'Seasonal  variation,  •Diurnal  varia- 
tion, *Energy  budget,  •Coniferous  forests,  *Eva- 
potranspiration,  Net  radiation,  Heat  flux,  Energy 
storage,  Sweden,  Air  temperature,  Soil  water,  Pre- 
cipitation. 

Simultaneous  measurements  of  evapotranspiration 
from  the  ground  vegetation  and  the  whole  forest 
were  made  in  a  coniferous  forest  in  Sweden.  About 
59%  of  the  net  radiation  was  used  for  latent  heat 
flux,  32%  for  sensible  heat  flux,  and  9%  for  stor- 
age. Only  13%  of  the  latent  heat  flux  came  from 
the  ground  vegetation  while  more  than  50%  of  the 
sensible  heat  flux  originated  from  the  ground.  The 
rate  of  latent  heat  flux  from  forests  does  not  consti- 
tute a  constant  fraction  of  the  net  radiation. 
Monthly  mean  daytime  latent  heat  flux  varies  rela- 
tively little  during  the  season  for  a  specific  forest. 
Soil  water  availability,  averaged  over  a  longer 
period,  might  be  a  better  scaler  for  mean  rate  of 
latent  heat  flux  than  the  density  of  the  forest. 
(McFarlane-PTT) 
W86-05296 

2E.  Streamflow  and  Runoff 


HYDRAULICS  OF  TWO  FLOWING  LAYERS 
WITH  DIFFERENT  DENSTITES, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
L.  Armi. 

Journal  of  Fluid  Mechanics,  Vol.  163,  p  27-58, 
1986.  6  fig,  28  ref,  2  append. 

Descriptors:  *Two-layer  flow,  *Froude  number, 
•Density  currents,  *Sill,  *Contraction,  •Mathemat- 
ical analysis,  •Critical  flow,  Subcritical  flow,  Su- 
percritical flow,  Fluid  mechanics,  Internal  hydrau- 
lics, Channel  width,  Flow  contraction. 

A  theoretical  and  experimental  study  describes  the 
basic  hydraulics  of  two  flowing  layers.  A  new 
treatment  of  their  internal  hydraulics  of  two-layer 
flows  parametrized  the  flows  in  terms  of  the  inter- 
nal Froude  numbers  for  each  layer.  This  permitted 
presentation  of  all  possible  flows  for  two  layers 
through  contractions  and  over  sill  for  selected 
values  of  the  flow  ratio,  q  sub  r.  The  effects  of  a 
sill  on  a  two-layer  flow  differ  from  those  of  a 


contraction,  because  the  sill  only  directly  contacts 
the  bottom  layer  and  the  upper  layer's  response  is 
indirect.  With  parametrization  in  terms  of  the  in- 
ternal Froude  numbers  and  presentation  of  flow 
solutions  as  curves  of  the  Froude-number  plane, 
the  conditions  for  critical  flow,  which  define  all  of 
the  essential  characteristics  of  the  internal  hydrau- 
lics, become  a  straight  line  separating  the  plane 
into  subcritical  and  supercritical  regions.  This  has 
allowed  the  solutions  to  be  easily  interpreted  and 
shows  clearly  the  location  of  controls,  including 
virtual  controls,  multiple  solutions,  matching  con- 
ditions, and  hydraulic  jumps.  For  a  contraction, 
specification  of  the  flow  rate  alone  does  not  lead  to 
a  unique  solution.  In  the  general  case,  with  control 
at  the  narrowest  section  of  a  contraction,  there  art 
two  distinct  solutions.  Laboratory  experiment! 
confirm  their  existence.  In  contrast  to  free-surfac* 
flows,  two-layer  flows  can  be  internally  critical  al 
other  than  the  narrowest  section  of  the  channel 
(Rochester-PTT) 
W86-04714 


RIVER  MECHANICS, 

University  of  East  Anglia,  Norwich  (England) 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W8^O4750 


DATLY    FLOW    STATISTICS    OF    ALASKAK 
STREAMS, 

National  Weather  Service,  Anachorage,  AK.  Ala* 

kan  River  Forecast  Center. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-04784 


ADVANCES  IN  HYDROMETRY. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  7B. 

W86-04785 


UP-DATING  OF  DISCHARGE  RATTNi 
CURVES  BY  MEANS  OF  MATHEMATICA1 
MODELS, 

Institut    fuer    Wasserwirtschaft,    Berlin    (Germai 

DR.). 

For  primary  bibliographic  entry  see  Field  7B. 

W86-04789 


METHOD  FOR  UND70RMTZTNG  THE  STAG! 
DISCHARGE  RELATIONS  OF  STABLE  RTVE1 
BEDS  AND  ITS  APPLICATION, 

Yangtze  Valley  Planning  Office,  Wuhan  (China; 
For  primary  bibliographic  entry  see  Field  7B. 
W86-04790 


EQUATIONS  FOR  ESTIMATING  DISCHARG1 
IN  STEEP  CHANNELS  WITH  COARSE  BE! 
MATERIAL, 

Institute  of  Hydrology,  Wallingford  (England). 
J.  C.  Bathurst. 

IN:  Advances  in  Hydrometry,  LAHS  Publicatio 
No.  134,  1982.  Proceedings  of  a  Symposium  at  th 
First  Scientific  General  Assembly  of  the  IAH! 
July  19-30,  1982,  Exeter,  England,  p  63-71,  5  tal 
10  ref. 

Descriptors:  •Channels,  •Mathematical  equation 
•Discharge  measurement,  'River  beds,  *Stage-di 
charge  relations,  Flow  discharge,  Mathematici 
models,  Sediment  transport,  Model  studies,  Hydrc 
metry,  Flow  characteristics. 

The  use  of  process-based  conveyance  equations  f( 
estimating  discharge  in  steep  channels  with  coan 
bed  material  is  discussed.  As  the  hydraulic  chara* 
teristics  of  such  channels  often  preclude  dire 
gagin  techniques,  it  is  necessary  to  use  the  indire 
slope-area  method  in  which  peak  discharges  ai 
calculated  as  functions  of  channel  slope  and  coi 
veyance,  the  latter  itself  being  a  function  of  chai 
nel  cross-sectional  shape  and  bed  material  siz 
Previous  application  has  been  hampered  by  a  lac 
of  knowledge  concerning  flow  processes  in  st« 
channels  but,  with  the  equations  now  availabl 
variations  of  conveyance  with  depth,  bed  maten 
size  and  sediment  movement  can  be  estimate 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


Using  data  from  the  Yemen  Arab  Republic,  it  is 
shown  that  discharge  predictions  by  these  equa- 
tions have  an  accuracy  of  about  10%  for  low  flows 
and  are  of  the  correct  order  of  magnitude  at  a 
flood  flow.  The  construction  of  a  stage/discharge 
relationship  is  demonstrated  and  assumptions 
behind  the  method  are  discussed.  (See  also  W86- 
04785)  (Author's  abstract) 
W86-04791 


MULTILAYER  WIDTH-INTEGRATED  VELOC- 
ITY MEASUREMENT  METHOD, 

Fujian  Provinicial  Hydrometric  Station,  Fuzhou 

(China). 

For  primary  bibliographic  entry  see  Field  7B. 

W86-04792 


SATELLITE  DATA  AS  BASIS  FOR  THE  ESTI- 
MATION OF  RAINFALL  AND  RUNOFF, 

Bochum  Univ.  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  7B. 

W86-04809 


DETERMINATION  OF  A  MEASURING  NET- 
WORK ALONG  RIVERS, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 
of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 
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RIVER  BASINS, 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Rome  (Italy). 

For  primary  bibliographic  entry  see  Field  81. 
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RECENT  DEVELOPMENTS  IN  THE  EXPLA- 
NATION AND  PREDICTION  OF  EROSION 
AND  SEDIMENT  YIELD. 

International  Association  of  Hydrological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  23. 
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EFFECTS  OF  WATER  DEVELOPMENT  ON 
THE  HYDROLOGY  AND  MORPHOLOGY  OF 
PLATTE  RIVER  CHANNELS,  SOUTH-CEN- 
TRAL NEBRASKA, 

Geological  Survey,  Denver,  CO. 
R.  F.  Hadley,  and  T.  R.  Eschner. 
IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p  3- 
10, 4  fig,  1  tab,  10  ref. 

Descriptors:  'Industrial  development,  'Agricultur- 
al hydrology,  *Water  resources  development, 
•Hydrological  aspects,  Water  level,  Water  man- 
agement, Streamflow,  Water  supply  development, 
Dams,  Platte  River,  Colorado,  Wyoming,  Nebras- 
ka. 

The  channels  of  the  Platte  River  and  its  major 
tributaries,  the  North  Platte  and  South  Platte 
Rivers  in  Colorado,  Wyoming  and  Nebraska  have 
undergone  major  changes  in  hydrologic  regime 
and  morphology  since  about  1860.  These  changes 
are  attributed  here  to  water  development  for  agri- 
cultural, municipal,  and  industrial  uses.  Prior  to 
water  development  in  the  nineteenth  century,  the 
Platte  River  was  a  wide  (approximately  2  km), 
shallow  (1.8  -  2.4  m)  river  characterized  by  bank- 
full  spring  floods  and  low  summer  flows.  Since 
development,  the  channels  have  changed  signifi- 
cantly. Channel  widths  in  the  1970's  at  six  loca- 
tions between  Cozad  and  Ashland,  Nebraska, 
ranged  from  9  to  92%  of  the  1860  widths.  Flow 
regulation  by  onstream  dams  and  reservoirs,  diver- 
sions of  surface  water,  power  generation,  and  other 
uses  have  also  had  significant  effect  on  the  hydrol- 
ogy of  the  basin.  (See  also  W86-04896)  (Author's 
abstract) 
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EFFECTS  OF  SLOPE  LENGTH  AND  TERRAC- 
ING ON  RUNOFF  AND  EROSION  ON  A 
TROPICAL  SOIL, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 
(Nigeria). 
R.  Lai. 

IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p  23- 
31,  5  fig,  5  tab,  11  ref. 

Descriptors:  'Runoff,  *Soil  erosion,  'Erosion  con- 
trol, Soil  stability,  Erosion  rates,  Sediments,  Sedi- 
ment control,  Sediment  erosion,  Agricultural  engi- 
neering, Nigeria,  Slopes. 

Runoff  and  soil  erosion  measurements  were  made 
for  5,  10,  12.5,  15,  20,  and  37.5  m  slope  lengths  on 
tropical  soils  of  10  and  15%  slopes  in  western 
Nigeria.  Comparisons  were  also  made  for  runoff 
and  erosion  from  terraced  and  unterraced  basins  of 
3-4  ha  in  size  and  managed  with  the  conventional 
and  no-tillage  systems.  Runoff  per  unit  area  was 
more  from  short  than  long  slopes  and  decreased  at 
the  rate  of  6  mm/m/yr.  On  the  contrary,  the  soil 
erosion  increased  linearly  with  the  increase  in 
slope  length  at  the  rate  of  2.4  t/ha/m  for  slope 
lengths  between  5  and  20  m.  The  sediment  load  per 
unit  runoff  also  increased  with  the  increase  in  slope 
length  at  the  rate  of  25  kg/mm/m.  Terracing  de- 
creased erosion  and  water  runoff  on  ploughed 
basins,  and  was  not  necessary  on  unfilled  basins. 
The  no-till  system  with  crop  residue  mulch  is  an 
effective  erosion  preventive  measure.  (See  also 
W86-04896)  (Author's  abstract) 
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LONG  TERM  PREDICTION  OF  THE  EX- 
TREMES OF  RIVER  BED  LEVEL  FLUCTUA- 
TIONS, 

Institute  of  Meteorology  and  Water  Management, 
Warsaw  (Poland). 
J.  Branski,  and  J.  Zelanzinski. 
IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
117-122,  lfig,  1  tab,  3  ref. 

Descriptors:  'Stream  flow,  'Erosion,  'Sediments, 
•River  beds,  transport,  Sediment  erosion,  Flow, 
Sediment  load,  Sediment  carrying  capacity,  Flow 
measurement,  Vistula  River,  River  mechanics. 

The  extremes  of  river  bed  fluctuations  are  con- 
trolled by  accumulation  processes  which  are  close- 
ly related  to  flow  variations.  Because  of  problems 
in  developing  a  physically-based  model  of  such 
fluctuations  it  is  useful  to  consider  them  as  a 
random  process  and  to  develop  probabilistic 
models  for  prediction.  Data  obtained  for  a  number 
of  flow  gaging  stations  on  the  River  Vistula  have 
been  used  to  develop  long  term  records  of  bed 
level  fluctuations.  These  fluctuations  have  been 
described  using  a  simple  probabilistic  model  with  a 
linear  trend  component  and  a  normal  random  devi- 
ation component.  This  model  has  been  fitted  suc- 
cessfully to  records  from  five  gaging  stations  on 
the  Vistula  and  permits  prediction  of  bed  level 
variations  up  to  the  year  2020.  (See  also  W86  - 
04986)  (Author's  abstract) 
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SURFACE  FLOW  AND  EROSIONAL  PROC- 
ESSES IN  SEMIAR1D  MESCOSCALE  CHAN- 
NELS AND  DRAINAGE  BASINS, 

Scarborough  Coll.,  Westhill  (Ontario).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04910 


GULLY  HYDROLOGY  AND  RELATED  SOIL 
PROPERTIES  IN  LESOTHO, 

National  Univ.  of  Lesotho,  Roma. 

Th.  Faber,  and  A.  C.  Imeson. 

IN:  Recent  Developments  in  the  Explanation  and 

Prediction  of  Erosion  and  Sediment  Yield,  IAHS 


Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
135-144,  3  fig,  7  tab,  16  ref. 

Descriptors:  'Gullies,  'Hydrology,  'Runoff, 
'Rainfall-runoff  relationships,  Erosion,  Africa,  Soil 
properties,  Sedimentation,  Hydrographs,  Lesotho, 
Roma,  Maama  Gully. 

The  lowland  soils  and  recent  sediments  of  western 
Lesotho  in  southern  Africa  have  been  and  are 
being  seriously  damaged  by  gully  erosion.  The 
runoff  events  recorded  during  the  wet  season  of 
1979/1980  in  the  Maama  Gully  near  Roma,  Leso- 
tho, are  described  together  with  a  number  of  soil 
properties  which  are  thought  to  influence  gully 
runoff  and  erosion.  Runoff  events  are  of  very  short 
duration  and  constitute  only  a  small  percentage  of 
the  total  basin  precipitation.  Most  rainfall  was 
easily  retained  by  the  catchment  soils.  Relation- 
ships between  rainfall  and  runoff  events  are  de- 
scribed and  discussed.  It  is  concluded  that  most 
runoff  is  generated  close  to  the  gully  on  the  motor- 
able  trackways  and  that  during  the  period  of  study 
more  material  was  eroded  from  the  gully  headcuts 
than  left  the  gully  at  the  gauging  station.  The 
evacuation  of  sediment  must  be  the  result  of  runoff 
events  more  extreme  than  those  observed.  Atten- 
tion is  drawn  to  differences  between  the  Maama 
gully  and  many  of  the  other  gullies  in  Lesotho 
where  piping  is  important.  (See  also  W86-04896) 
(Author's  abstract) 
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DEVELOPMENT  OF  A  PROCEDURE  TO  ESTI- 
MATE RUNOFF  AND  SEDIMENT  TRANS- 
PORT EN  EPHEMERAL  STREAMS, 

Agricultural    Research    Service,    Tucson,    AZ. 
Southwest  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2J. 
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REAERATION  RATE  ESTIMATION  USING 
THE  LAG  EN  DISSOLVED  OXYGEN  CONCEN- 
TRATION, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 
M.  G.  Waldon. 

Journal  of  Environmental  Science  and  Health 
JESEDU,  Vol  A20,  No.  6,  p  661-679,  August 
1985.  3  fig,  1  tab,  6  ref.  Dept  of  Interior  coopera- 
tive agreement  14-34-0001-1120,  OWRT  project 
no.  A-054-LA. 

Descriptors:  'Reaeration  coefficient,  'Dissolved 
oxygen  concentration  'Peak  lag  method,  Hydrolo- 
gy, Streams. 

Two  new  methods  are  derived  for  the  estimation 
of  the  reaeration  coefficient  in  a  stream.  The  first 
method,  termed  the  'peak  lag  method'  (PLM), 
calculates  the  reaeration  coefficient,  K,  using  the 
observed  time  lag  between  solar  noon  and  the 
maximum  afternoon  dissolved  oxygen  concentra- 
tion. Computer  simulation  demonstrates  that  this 
technique  is  less  accurate  for  small  values  of  K  or 
short  day  length.  By  using  a  correction  term  calcu- 
lated from  the  observed  time  lag  and  the  day 
length,  a  second  technique,  termed  the  'modified 
PLM,'  is  developed  which  has  improved  accuracy 
in  these  situations.  These  methods  require  only  3  to 
5  hours  of  monitoring  to  determine  the  time  of  the 
peak,  avoiding  the  logistical  problems  associated 
with  monitoring  throughout  the  night.  Moreover, 
the  PLM  does  not  require  data  on  stream  tempera- 
ture or  light  intensity,  and  requires  dissolved 
oxygen  data  only  during  the  afternoon  around  the 
time  of  its  peak  value.  The  PLM  also  may  provide 
secondary  estimates  of  the  reaeration  coefficient  to 
corroborate  the  estimates  of  older  and  more  widely 
accepted  techniques.  (Doria-Pl  1) 
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HYDROLOGIC  CHARACTERISTICS  AND 
MODELLING  OF  A  SMALL  FORESTED 
CATCHMENT  IN  SOUTHEASTERN  NEW 
SOUTH  WALES.  PRE-LOGGING  CONDITION, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Water 
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I.  D.  Moore,  S.  M.  Mackay,  P.  J.  Wallbrink,  G.  J. 

Burch,  and  E.  M.  O'Loughlin. 

Journal  of  Hydrology,  Vol.  83,  No.  3/4,  p  307-335, 

March  1986.  3  tab,  1 1  fig,  33  ref. 

Descriptors:  'Australia,  'Catchment  basins,  •Rain- 
fall-runoff relationships,  New  South  Wales,  Gee- 
bung  Creek,  Hydraulic  conductivities,  Model  stud- 
ies, Forests,  Storm  runoff,  Vegetation  effects,  Hy- 
drologic  models,  Storm  seepage,  Saturation  zone, 
Land  use,  Hydrologic  properties. 

Analysis  of  the  storm  event  rainfall  and  runoff  data 
and  other  physical  data  from  the  undisturbed  Gee- 
bung  Creek  catchment  (about  30  km  inland  from 
the  southeast  coast  of  New  South  wales  in  the 
51,300  ha  Yambulla  State  Forest,  Australia)  shows 
that  its  hydrologic  behavior  is  well  described  by 
the  variable  source  area  concept.  Runoff  is  be- 
lieved to  occur  mainly  from  saturated  source  areas 
that  are  fed  by  rapid  subsurface  flow  from  upslope. 
A  theoretical  steady-state  saturation  zone  model 
has  been  applied  to  identify  the  size  and  location  of 
zones  of  saturation  in  the  landscape  under  a  range 
of  wetness  conditions.  Field  observations  confirm 
the  general  predictions  made  by  the  model.  Link- 
age of  the  results  from  this  model  with  a  simple 
rainfall-runoff  model  provides  a  means  of  model- 
ling the  hydrologic  response  of  the  catchment  to 
precipitation  in  terms  of  the  dynamic  expansion 
and  contraction  of  the  saturated  source  areas.  The 
results  of  the  rainfall-runoff  simulation  on  the  Gee- 
burg  Creek  catchment  are  very  good,  indicating 
that  this  methodology  may  have  considerable  po- 
tential for  evaluating  impacts  of  land  use  change 
on  the  hydrology  of  certain  types  of  catchments,  at 
the  process  level.  The  modelling  techniques  adopt- 
ed have  the  potential  to  greatly  increase  the  pre- 
dictive power  of  such  process  models.  It  may  thus 
provide  a  rational  and  quantitative  basis  for  the 
extrapolation  of  results  obtained  from  limited  ob- 
servations on  experimental  treatment  effects  im- 
posed on  the  vegetation  and  soils  of  specific  catch- 
ments. (Peters-PTT) 
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OBJECTIVE  IDENTIFICATION  OF  MEAN- 
DERS AND  BENDS, 

State  Univ.  of  New  York  at  Buffalo.   Dept.  of 

Geography. 

M.  P.  O'Neill,  and  A.  D.  Abrahams. 

Journal  of  Hydrology,  Vol  83,  No.  3/4,  p  337-353, 

March  1986.  2  tab,  9  fig,  34  ref. 

Descriptors:  •Meanders,  *Bends,  Mansfield  Creek, 
Channel  morphology,  New  York,  Mathematical 
studies,  Stream  banks,  Streams. 

A  distinction  is  made  between  simple  half-mean- 
ders, which  contain  a  single  bend,  and  complex 
half-meanders,  which  contain  multiple  bends.  A 
method  of  objectively  identifying  such  half-mean- 
ders and  bends  along  a  channel  reach  is  developed. 
Traditional  methods  of  studying  meander  planform 
geometry  have  assumed  that  meanders  contain  a 
single  bend  or  apex  and  that  the  inflection  points 
or  half-meander  endpoints  can  be  identified  unam- 
biguously. Along  many  meandering  channel 
reaches  both  assumptions  are  often  violated.  The 
planform  differencing  technique  is  based  on  direc- 
tion-change measurements  made  at  a  fixed-point 
interval  along  the  channel  and  uses  a  single  crite- 
rion variable,  the  half-meander  tolerance,  to  identi- 
fy half-meanders  and  bends  alike.  A  second  crite- 
rion variable,  the  bend  tolerance,  is  employed  to 
determine  the  lengths  of  bends.  The  planform  dif- 
ferencing technique  permits  meanders  and  bends  to 
be  identified  on  the  basis  of  explicitly  stated  quanti- 
tative criteria  and  yields  reproducible  and  spatially 
consistent  results.  When  the  technique  was  applied 
to  a  small  meandering  stream  in  Western  New 
York  (Mansfield  Creek,  approximately  65  km 
south  of  Buffalo,  NY),  it  revealed  that  almost  half 
the  bends  do  not  contain  pools.  The  dearth  of 
pools  in  relatively  open  bends  is  at  odds  with  the 
idea  that  bends  form  at  pools  by  the  lateral  migra- 
tion of  the  outswinging  channel  thalweg.  The  de- 
velopment of  bends  at  locations  other  than  pools 
appears  to  be  caused  mainly  by  inhomogeneities  in 
the  bank  material.  (Peters-PTT) 
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EPIPELIC  ALGAL  FLORA  OF  THE  RIVER 
WYE  SYSTEM,  WALES,  UK.  1.  PRODUCTIVI- 
TY AND  TOTAL  BIOMASS  DYNAMICS, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 

Science. 

For  primary  bibliographic  entry  see  Field  2H. 
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SOME  OBSERVATIONS  ON  HOCHSTETTER'S 
FROG  IN  THE  CATCHMENT  OF  THE  MOTU 
RIVER,  EAST  CAPE, 

Department  of  Scientific  and  Industrial  Research, 
Havelock   North  (New  Zealand).   Ecology   Div. 
For  primary  bibliographic  entry  see  Field  2H. 
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DRAINAGE  FROM  A  UNIFORM  SODL  LAYER 
ON  A  HILLSLOPE, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
F.  Stagnitti,  M.  B.  Parlange,  T.  S.  Steenhuis,  and  J. 
-Y.  Parlange. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  5,  p  631-634,  May  1986.  1  fig,  17  ref.  Universi- 
ty Research  Grant  and  Australian  Research  Grant 
Scheme  F  84161771. 

Descriptors:  'Drainage,  *Rainfall-runoff  relation- 
ships, 'Uniform  soil  layer,  'Slopes,  'Runoff, 
Streamflow,  Model  studies,  Mathematical  studies, 
Appalachian  Mountains,  Richards  equation,  Math- 
ematical models,  Soil  water,  Hydrologic  models. 

A  simplified  drainage  model  adapted  from  previ- 
ous research,  has  been  demonstrated  to  provide  a 
good  approximation  of  Richard's  equation  when 
applied  to  the  this  data  was  obtained  through  ob- 
servations collected  from  a  small  and  well-defined 
hillslope  segment  at  the  Coweeta  Hydrological 
Laboratory,  in  the  southern  Appalachian  moun- 
tains. The  model  gives  reliable  prediction  of  both 
short-  and  long-term  drainage.  The  one  distinct 
advantage  that  the  simplified  drainage  model  ex- 
hibits over  other  models,  is  that  it  is  fully  analytic 
and  can  be  used  to  predict  drainage  and  cumulative 
drainage  profiles  instantly  and  without  recourse  to 
computer  algorithms.  Such  simplicity  suggests  pos- 
sible future  integration  into  existing  models  used 
for  predicting  watershed  discharge.  (Lantz-PTT) 
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MIGRATION  PATTERNS  OF  AN  ASYMMET- 
RIC MEANDERING  RIVER:  THE  ROUGE 
RJVER,  QUEBEC, 

National      Hydrology      Research      Inst.,      Hull 

(Quebec). 

M.  F.  LaPointe,  and  M.  A.  Carson. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  5,  p  731-743,  May  1986.  13  fig,  40  ref. 

Descriptors:  'River  flow,  'Meanders,  'Rouge 
River,  'Quebec,  'Bank  erosion,  Sediment  trans- 
port, Flow  pattern,  Flow  velocity,  Channel  flow, 
Erosion,  Suspended  sediments. 

The  migration  patterns  responsible  for  the  asym- 
metry of  the  highly  sinuous  Rouge  River  mean- 
ders, are  described  and  related  to  the  hydraulic  and 
sediment  transport  patterns  controlling  bank  ero- 
sion in  these  bends.  Two  elements  of  the  overall 
migration  patterns  play  important  roles  in  main- 
taining asymmetry,  and  raise  fresh  questions  con- 
cerning the  understanding  of  erosion  processes. 
The  first  is  that  significant  outer  bank  erosion  starts 
remarkably  early  at  bend  entrances,  well  before 
crossover  of  the  high  velocity  filament.  Second, 
such  erosion  extends  far  along  the  cross-valley 
reaches,  despite  the  very  gentle  channel  curvatures 
between  meander  apices.  Data  on  high-flow  sus- 
pended sediment  transport  and  helix  structure  sug- 
gest how,  beyond  the  control  exerted  near-bank 
shear  stresses,  the  spatial  patterns  of  near-bed  pri- 
mary and  secondary  flows  can  also  exert  an  influ- 
ence on  the  distribution  of  bank  erosion,  by  con- 
trolling the  evacuation  of  the  influxes  of  eroded 
bank  materials.  (Lantz-PTT) 
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WATER  DISCHARGE  AND  SUSPENDED 
SEDIMENT  CONCENTRATIONS  IN  THE 
AMAZON  RIVER:  1982-1984, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

J.  E.  Richey,  R.  H.  Meade,  E.  Salati,  A.  H.  Devol, 
and  C.  F.  Nordin. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  5,  p  756-764,  May  1986.  6  fig,  3  tab,  18  ref. 
NSF  Grant  No.  BSR-8 107522. 

Descriptors:  'Water  discharge,  'Suspended  sedi- 
ments, 'Amazon  River,  Water  measurement,  Sedi- 
ment transport,  Sediment  load,  Data  acquisition. 
Data  interpretation,  Vargen  Grande,  Rio  Madeira, 
San  Jose  du  Amatari,  Brazil,  Current  meters.  Sam- 
pling, Velocity. 

An  equal-width-increment  procedure  was  devel- 
oped to  measure  water  discharge  and  the  suspend- 
ed sediment  load  of  the  Amazon  River  and  its 
principal  tributaries.  A  variable  speed  hydraulic 
winch  deploys  an  instrument  array  of  a  sounding 
weight,  Price  current  meter,  and  collapsible  bag 
sampler  by  lowering  it  from  the  surface  to  the 
bottom  and  back  at  a  constant  velocity.  Eighteen 
verticals  are  taken  at  main  stem  stations  (fewer  on 
tributaries),  with  positioning  determined  by  ship- 
board observation  with  a  sextant  monitoring  angles 
from  a  three-marker  baseline  on  the  shore.  Confi- 
dence intervals  (95%)  for  discharge  and  the  fluxes 
of  fine  (<  0.063  mm)  and  coarse  (>  0.063  mm) 
suspended  sediments  (CSS)  were  5%,  10%  and 
20%  respectively.  Water  discharge  varied  from 
31,700  cu  m/s  to  203,000  cu  m/s  downriver  at 
Obidos.  Concentrations  of  fine  suspended  sedi- 
ments (FSS)  generally  decreased  downstream  from 
220-490  mg/L  at  Vargem  Grande  to  1 10-250  mg/L 
at  Sao  Jose  do  Amatari.  Large  concentrations  fo 
FSS  at  high  water  in  the  Rio  Maderia  of  590-770 
mg/L  increased  downstream  concentrations  of 
FSS  in  the  Amazon.  CSS  had  some  of  the  same 
distribution  and  transport  patterns  as  the  FSS,  but 
with  only  20-30%  of  the  concentration.  (Lantz- 
PTT) 
W86-05222 


FLOOD  FREQUENCY  ANALYSIS  WITH  HIS- 
TORICAL AND  PALEOFLOOD  INFORMA- 
TION, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

J.  R.  Stedinger,  and  T.  A.  Cohn. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  5,  p  785-793,  May  1986.  6  fig,  5  tab,  43  ref, 
append.  NSF  Award  CEE-8351819. 

Descriptors:  'Floods,  'Frequency  analysis,  'His- 
toric floods,  Literature  reviews,  Monte  Carlo 
method,  Flood  recurrence  interval,  Flood  forecast- 
ing, Statistical  analysis. 

An  investigation  was  made  of  flood  quantile  esti- 
mators which  can  employ  'historical'  and  paleo- 
flood  information  in  flood  frequency  analyses. 
Through  an  extensive  literature  review,  two  cate- 
gories of  historical  information  were  obtained: 
'censored'  data,  where  the  magnitudes  of  historical 
flood  peaks  are  known;  and  'binomial'  data,  where 
only  threshold  exceedance  information  is  available. 
A  Monte  Carlo  study  employing  the  two-parame- 
ter lognormal  distribution  shows  that  maximum 
likelihood  estimators  (MLEs)  can  extract  the 
equivalent  of  an  additional  10-30  years  of  gage 
record  from  a  50-year  period  of  historical  observa- 
tion. The  MLE  methods  performed  well  even 
when  floods  were  drawn  from  other  than  the 
assumed  lognormal  distribution.  (Lantz-PTT) 
W86-05225 


PREDICTION  OF  SURFACE  SATURATION 
ZONES  IN  NATURAL  CATCHMENTS  BY 
TOPOGRAPHIC  ANALYSIS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

E.  M.  O'Loughlin. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  5,  p  794-804,  May  1986.  8  fig,  17  ref. 

Descriptors:  'Surface  water,  'Saturation  zone, 
•Topography,    'Storm    runoff,    'Soil    saturation, 
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Catchment  basins,  Drainage  patterns,  Geohydro- 
logy,  Soil  properties,  Transmissivity,  Slopes,  Pre- 
diction, Surface  runoff,  Transpiration. 

The  topography  of  hillslopes  or  whole  catchments 
is  analyzed  numerically  to  calculate  local  geomet- 
ric and  drainage  attributes  that  can  be  combined  to 
test  for  the  expectation  of  soil  waterlogging.  At 
locations  where  the  accumulated  drainage  flux 
from  upslope  exceeds  the  product  of  soil  transmis- 
sivity and  the  local  slope,  saturation  to  the  soil 
surface  occurs.  Results  of  an  analysis  of  specific 
landscapes  are  presented  as  a  location  dependent 
function.  The  function  may  be  mapped  as  isolines 
to  define  successive  boundaries  of  zones  of  soil 
saturation,  depending  on  the  wetness  state  of  the 
landscape  as  a  whole.  The  analysis  is  applied  to 
two  catchments,  to  predict  the  growth  or  contrac- 
tion of  zones  of  waterlogging  for  a  range  of  drain- 
age fluxes,  and  to  simulate  the  effects  of  transpira- 
tion changes  in  part  or  all  of  the  catchment.  In  the 
second  application,  the  predicted  boundaries  of 
saturated  zones  are  used  to  calculate  the  minimum 
proportion  of  a  catchment's  area  that  produces 
rapid  surface  runoff.  This  proportion  is  shown  to 
depend  on  the  value  of  a  normalized  wetness  pa- 
rameter. Storm  runoff  data  has  been  shown  to 
support  the  predicted  form  of  the  relationship. 
(Lantz-PTT) 
W86-05226 


OVERLAND  FLOW  HYDROGRAPHS  FOR  SCS 
TYPE  n  RAINFALL, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

A.  O.  Akan. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH,  Vol.  Ill,  No.  3,  p  276-286,  September 

1985.  10 fig,  Href. 

Descriptors:  *Overland  flow,  *  Rainfall-runoff 
relationships,*Hydrographs,  'Rainfall,  'Infiltra- 
tion, Mathematical  analysis,  Mathematical  equa- 
tions, Kinematic  waves,  Flow  profiles,  Runoff. 

A  mathematical  model,  founded  on  the  kinematic- 
wave  and  Green-Ampt  equations,  is  presented  for 
the  conjunctive  overland  flow-infiltration  process. 
The  following  conclusions  were  drawn  from  this 
study:  1)  Only  three  physically-based  nondimen- 
sional  parameters  are  sufficient  to  describe  the 
conjunctive  overland  flow-infiltration  process  re- 
sulting from  any  rainfall  of  which  the  time  distribu- 
tion of  intensity  is  specified;  2)  Overland  flow 
hydrographs  for  the  24-hr  SCS-Type  II  rainfall 
can  be  approximated  by  triangular  hydrographs;  3) 
It  is  possible  to  evaluate  the  triangular  hydro- 
graphs  in  terms  of  three  physically-based  param- 
eters, namely  alpha*,  K*,  and  P*  representing  the 
basin  and  rainfall  characteristics;  and,  4)  The  syn- 
thetic triangular  hydrograph  proposed  in  this 
paper  predicts  the  peak  discharge,  the  time  of 
occurrence  of  the  peak  discharge  and  the  volume 
of  runoff  before  and  after  the  hydrograph  peak  as 
accurately  as  a  mathematical  model  founded  on  the 
kinematic  overland  and  the  Green-Ampt  infiltra- 
tion equations.  (Lantz-PTT) 
W86-05239 


FLOOD  FREQUENCY  ANALYSIS  USING  THE 
COX  REGRESSION  MODEL, 

Interstate    Commission    on    the    Potomac    River 

Basin,  Rockville,  MD. 

J.  A.  Smith,  and  A.  F.  Karr. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  6,  p  890-896,  June  1986.  2  fig,  3  tab,  22  ref, 

append. 

Descriptors:  'Flood  frequency,  'Frequency  analy- 
sis, 'Cox  regression  model,  Flood  forecasting, 
Water  resources,  Mathematical  studies,  Mathemati- 
cal models,  Appalachian  Plateau,  Snowpack, 
Flood  control,  Reservoirs,  Soil  moisture. 

The  Cox  regression  model  provides  a  flexible  tool 
for  incorporating  time-varying  exogenous  informa- 
tion pertaining  to  processes  such  as  soil  moisture 
storage,  snow  pack,  and  frozen  ground  into  flood 
frequency  analyses.  The  flood  frequency  model 
developed  was  based  on  the  Cox  regression  model 
and   simultaneously    generalizes    partial   duration 


series  models  and  mixture  distribution  models. 
Two  applications  of  the  model  are  illustrated.  The 
model  can  be  used  in  a  hypothesis  testing  frame- 
work to  assess  the  importance  of  specific  processes 
on  flood  frequency  at  a  site.  Specifically,  some 
estimation  procedures  are  presented  and  a  partial 
likelihood  ratio  test  is  developed  for  assessing  the 
significance  of  'covariates.'  Inference  procedures 
are  applied  to  a  240  square  mile  catchment  on  the 
Appalachian  Plateau.  In  this  example,  the  covar- 
iate  processes  are  snow  pack  and  soil  moisture 
storage.  The  Cox  regression  model  can  also  be 
used  to  provide  time-varying  flood  frequency  esti- 
mates for  water  resource  management  problems.  A 
formulation  for  a  'flood  warning  problem'  is  pre- 
sented, based  on  the  Cox  regression  model.  In  this 
example,  operation  of  flood  control  storage  of  a 
reservoir  is  tied  to  time-varying  estimates  of  flood 
risk.  (Lantz-PTT) 
W86-05248 


EFFECT  OF  SERIAL  CORRELATION  ON  RES- 
ERVOHt  SIZE, 

Monash  Univ.,  Clayton  (Australia). 

For  primary  bibliographic  entry  see  Field  2H. 
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RESISTANCE  TO  FLOW  AND  VELOCITY  DIS- 
TRIBUTION IN  RIGID  BOUNDARY  CHAN- 
NELS CARRYING  SEDIMENT-LADEN  FLOW, 
M.B.M.  Coll.  of  Engineering,  Jodhpur  (India). 
A.  K.  Arora,  K.  G.  R.  Raju,  and  R.  J.  Garde. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  6,  p  943-951,  June  1986.  10  fig,  1  tab,  17  ref. 

Descriptors:  'Flow  resistance,  'Open  channel 
flow,  'Flow  profiles,  'Flow  velocity,  'Channel 
flow,  'Sediment  transport,  Mathematical  analysis, 
Boundary  channels,  Velocity  distribution. 

An  experimental  study  on  the  characteristics  of 
sediment-laden  flow  in  rigid  boundary  open  chan- 
nels is  reported.  The  data  indicate  that  the  friction 
factor  for  sediment-laden  flows  may  be  larger  or 
smaller  than  that  for  clear  water  flow  under  the 
same  conditions.  The  conditions  leading  to  a  de- 
crease or  increase  in  the  friction  factor  have  been 
identified,  and  a  predictor  was  developed  for  the 
friction  factor  when  it  is  greater  than  that  for  clear 
water  flow.  A  velocity  defect  law  has  been  ob- 
tained; the  maximum  velocity,  in  turn,  is  related  to 
the  average  velocity  in  the  cross  section,  the  fric- 
tion factor,  and  the  aspect  ratio.  The  results  from 
the  proposed  law  of  velocity  distribution  are  better 
than  those  from  the  existing  laws  for  sediment- 
laden  flow  in  rigid  boundary  channels.  (Lantz- 
PTT) 
W86-05255 
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SPECIFIC  HYDROMETRY  OF  KARST  RE- 
GIONS, 

Split  Univ.  (Yugoslavia).  Faculty  of  Engineering. 
O.  Bonacci. 

IN:  Advances  in  Hydrometry,  IAHS  Publication 
No.  134,  1982.  Proceedings  of  a  Symposium  at  the 
First  Scientific  General  Assembly  of  the  IAHS, 
July  19-30,  1982,  Exeter,  England,  p  321-333,  6  fig, 
9  ref. 

Descriptors:  'Karst,  'Hydrometry,  'Ponors, 
'Poljes,  'Hydrologic  data  collections,  Piezo- 
meters, Water  level,  Boreholes,  Borehole  geophys- 
ics, Mathematicl  studies,  Rivers,  Water  loss,  Sinks, 
Discharge  measurements,  Mathematicl  models, 
Geohydrology,  Groundwater,  Remote  sensing, 
Tracers,  Springs. 

Hydrologic  data  gathering  methods  in  karst  are 
presented.  Measurement  methods  for  water  phe- 
nomena in  karst  can  be  classified  as  follows:  piezo- 
metric  boreholes  in  karst;  tracers,  speleological 
investigations;  remote  sensing;  geophysical  meas- 
urement methods;  measurement  of  chemical  com- 
position of  water  and  suspended  and  mineral  sub- 
stances in  water;  measurement  of  water  tempera- 
ture; and  classical  and  specific  hydrometric  meas- 
urements in  karst.  Spring  discharge  curves  can  be 


obtained  using  water  levels  measured  in  piezome- 
tric  boreholes  in  karst.  Methods  for  organizing 
discharge  measurements  and  establishing  water 
losses  along  river  channels  in  karst,  whether  in 
stationary  and  stagnant  conditions  or  in  non-steady 
flows  are  described.  Some  experiences  with  meas- 
uring and  defining  the  ponor  swallow  capacity  in 
the  poljes  subsystems  of  karst  are  examined.  (See 
also  W86-04785)  (Geiger  -  PTT) 
W86-04812 


GROUNDWATER  MOVEMENT  STUDDZD, 

D.  Senet,  and  B.  Solomon. 

Agricultural  Research,  Vol.  34,  No.   1,  p  12-13, 

January  1986.  2  fig. 

Descriptors:  'Irrigation,  'Soil  water  movement, 
'Groundwater  movement,  'Groundwater  pollu- 
tion, 'Soil  water,  Potassium  bromide,  Pasture,  Ag- 
ricultural Research  Service. 

Agricultural  Research  Service  scientists  have  been 
studying  preferential  flow  of  irrigation  water 
through  the  soil  beneath  fields.  Previously,  prefer- 
ential flow  of  water  through  soil  had  been  thought 
to  be  mainly  associated  with  cracks,  root  holes, 
and  worm  holes.  Such  a  flow  can  occur  without 
large,  obvious  pores.  Apparently  added  water  was 
passing  old  water  in  the  soil,  and  thus  moving 
much  faster  than  expected.  In  other  studies,  potas- 
sium bromide  was  applied  to  pastureland.  The  peak 
concentration  was  found  21  to  24  months  later  in 
water  samples  collected  from  springs  supplied  by 
the  test  watershed,  and  there  was  no  significant 
decrease  in  concentration  after  4  years.  (Rochester- 
PTT) 
W86-04983 


MONITORING  WELL  SCREEN  INFLUENCES 
ON  DIRECT  FLOWMETER  MEASUREMENTS, 

K-V  Associates,  Inc.,  Falmouth,  MA. 

For  primary  bibliographic  entry  see  Field  7B. 
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VOLATTLE  ORGANIC  CHEMICAL  CONTAMI- 
NATION OF  GROUNDWATER  RESOURCES 
IN  THE  U.S., 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05028 


EVOLVING    CONCEPTS    OF    SUBSURFACE 
CONTAMINANT  TRANSPORT, 

Robert   S.    Kerr   Environmental   Research    Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05029 


BROMOFORM  FORMATION  IN  OZONATED 
GROUNDWATER  CONTAENTNG  BROMIDE 
AND  HUMIC  SUBSTANCES, 

Florida    International    Univ.,    Miami.    Drinking 

Water  Quality  Research  Center. 

For  primary  bibliographic  entry  see  Field  5F. 
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FIELD  VALffiATION  OF  THE  GEOHYDRO- 
LOGY SIMULATION  MODEL,  FEWA, 

Miami  Univ.,  Coral  Gables,  FL.  Coll.  of  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05071 


TWO-DIMENSIONAL    POLLUTANT    MIGRA- 
TION IN  SODLS  OF  FINITE  DEPTH, 

University  of  Western  Ontario,  London.  Geotech- 

nical  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 
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ANALYTICAL  SOLUTIONS  FOR  STRIP  BASIN 
RECHARGE  TO  AQUIFERS  WITH  CAUCHY 
BOUNDARY  CONDITIONS, 

Thessaloniki  Univ.,  Salonika  (Greece).  School  of 

Technology. 

P.  Latinopoulos. 
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Journal  of  Hydrology,  Vol.  83,  No.  3/4,  p  197-206, 
March  1986.  3  fig,  13  ref,  append. 

Descriptors:  'Artificial  recharge,  'Aquifer  charac- 
teristics, 'Aquifers,  'Recharge  basins,  'Ground- 
water recharge,  Boundary  conditions,  Clogged 
stream  bed,  Basins,  Mathematical  models,  Uncon- 
flned  aquifers. 

Analytical  solutions  for  groundwater  recharge 
from  strip  basins  to  finite  aquifers  are  presented. 
The  analysis  comprises  two  cases  of  recharge 
regime:  continuous  (constant  rate)  and  period  re- 
charge (seasonal  variation).  The  solutions  can  be 
useful  for  assessing  response  as  well  as  for  calibrat- 
ing numerical  computer  models.  (Peters-PTT) 
W86-05108 


IN-SITU  STUDY  OF  THE  OCCURRENCE  AND 
RATE  OF  DENTTRIFICATION  IN  A  SHALLOW 
UNCONFTNED  SAND  AQUIFER, 

Research  Council  of  Alberta,  Edmonton.  Terrain 

Sciences  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 
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MODELLING  OF  RTVER  WATER  INFILTRA- 
TION USING  OXYGEN-18  DATA 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.,  Neuherberg  bei  Munich  (Germany,  F.R.). 
Inst,  fuer  Radiohydrometrie. 
W.  Stichler,  P.  Maloszewski,  and  H.  Moser. 
Journal  of  Hydrology,  Vol.  83,  No.  3/4,  p  355-365, 
March  1986.  3  tab,  8  fig,  3  ref. 

Descriptors:  'Mathematical  models,  'Infiltration, 
•Rivers,  'Groundwater,  Danube  River,  Passau, 
Environmental  tracers,  Observation  wells,  Model 
studies,  Isotopic  tracers,  Flow,  Stream  banks. 

Measurements  of  (18)0-content  were  used  to  de- 
termine the  portion  of  bank  infiltrated  river  water 
making  up  the  groundwater  of  a  0.3  sq  km  island  in 
the  Danube  River  near  Passau  (F.R.G).  Values  of 
77  and  96%  were  found  for  different  measuring 
points.  Applying  mathematical  flow  models  to  the 
environmental  tracer  data,  mean  transit  times  of 
48-120  days  for  the  bank  infiltrated  water  and  a 
dispersion  parameter  of  about  0.12  have  been  cal- 
culated. These  estimates  permitted  prediction  of 
the  migration  of  possible  pollution  from  the  river 
to  the  observation  and  production  wells.  The  suc- 
cessful use  of  this  method  for  such  bank  filtration 
studies  depends  on  a  proper  determination  of  input 
and  output  functions,  and  a  significant  isotopic 
difference  between  river  water  and  groundwater. 
In  this  study  the  input  function  was  measured 
directly  in  the  river  water.  The  sampling  frequen- 
cy of  two  samples  per  week  of  river  water  and  of 
the  water  in  the  observation  and  production  wells 
was  high  enough  for  calculating  the  mean  monthly 
(18)0-content  with  sufficient  accuracy.  The  (18)0- 
content  of  groundwater  not  influenced  by  bank 
filtrated  river  water  was  practically  constant  with 
time  and  clearly  different  from  that  of  the  river 
water.  (Peters-PTT) 
W86-05118 


DECAY  OF  A  DISTURBED  FREE  SURFACE  IN 
AN  ANISOTROPIC  POROUS  MEDIUM, 

Norges  Landbrukshoegskole,  Aas.  Dept.  of  Phys- 
ics and  Meteorology. 
P.  A.  Tyvand. 

Journal  of  Hydrology,  Vol.  83,  No.  3/4,  p  367-371, 
March  1986.  4  ref. 

Descriptors:  'Anisotropy,  'Groundwater  move- 
ment. Porous  media.  Mathematical  studies. 

A  two-dimensional  linear  theory  of  the  decay  of  a 
disturbed  free  surface  in  an  anisotropic  porous 
layer  is  given.  The  porous  medium  is  homogeneous 
and  has  an  arbitrary  two-dimensional  anisotropy. 
The  tilt  of  the  streamlines  is  studied,  and  a  formula 
for  the  decay  rate  is  found.  The  decay  of  a  dis- 
turbed free  surface  is  an  exceptionally  simple  math- 
ematical problem:  It  allows  an  exact  analytical 
solution  also  for  the  case  where  the  principal  axes 
are  oblique  to  the  coordinate  axes.  (Peters-PTT) 
W86-05119 


DETERMINATION  OF  SATURATED  HY- 
DRAULIC CONDUCTIVITY  FROM  SOIL  PER- 
COLATION TEST  RESULTS, 

Oxford  Univ.  (England). 

For  primary  bibliographic   entry  see   Field   2G. 
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ANALYSIS  OF  GROUNDWATER  QUALITY 
DATA  OBTAINED  FROM  PRIVATE  INDIVID- 
UAL WATER  SYSTEMS  IN  PENNSYLVANIA, 

Pennsylvania  State  Univ.,  University  Park.  School 
of  Forest  Resources. 

W.  E.  Sharp,  D.  W.  Mooney,  and  R.  S.  Adams. 
Northeastern  Environmental  Science,  Vol.  4,  No. 
3-4,  p  155-159,  1985.  3  tab,  5  ref. 

Descriptors:  'Groundwater  pollution,  'Water 
quality,  'Monitoring,  'Hydrologic  data  collec- 
tions, 'Conforms,  Wells,  Nitrates,  Sulfates,  Drink- 
ing water,  Groundwater,  Geohydrology,  Geology, 
Sodium,  Acidity,  Alkalinity,  Turbidity. 

Groundwater  quality  data  were  collected  from  all 
regions  of  Pennsylvania  from  1874  to  1983  as  a 
public  service  by  the  Soil  and  Forage  Testing 
Laboratory,  the  Pennsylvania  State  University. 
The  samples  represented  sources  in  which  there 
was  a  perceived  water  quality  problem.  These  data 
are  summarized  by  origin  or  source  water  and 
region.  Spring  water  supply  sources  were  more 
frequently  contaminated  with  bacteria  than  well 
water  sources  and  40%  of  all  private  individual 
water  supplies  sampled  were  contaminated  by  coli- 
form  bacteria.  Computations  of  Ryznar  Stability 
Index  indicated  that  59%  of  all  individual  water 
supplies  had  corrosive  water.  There  were  no  statis- 
tically valid  differences  in  the  quality  of  water 
from  wells  under  80  ft  deep  as  opposed  to  wells 
over  80  ft  deep  for  any  of  the  parameters  measured 
except  sodium  which  was  greater  in  the  deeper 
wells.  Regional  groundwater  quality  differences 
apparent  in  the  data  and  seemed  to  be  influenced 
by  regional  geology  and  groundwater  pollution 
activities.  The  intensively  farmed,  carbonate  areas 
of  the  Southeast  and  Southcentral  regions  had  the 
highest  median  nitrate  levels  while  the  resistant 
rocks  of  the  Northcentral  region  had  the  highest 
median  Ryznar  Stability  Index  value.  Springs  had 
significantly  higher  Ryznar  Stability  Index  values 
than  wells,  indicating  a  possible  atmospheric  depo- 
sition influence  for  groundwaters  with  shorter  resi- 
dence times.  Sulfates  were  highest  in  the  South- 
west where  groundwater  pollution  from  coal 
mining  was  prevalent.  A  substantial  number  of  the 
private  individual  drinking  water  supplies  did  not 
meet  drinking  water  standards.  (Author's  abstract- 
PTT) 
W86-05140 


GROUNDWATER  RECHARGE  ESTIMATE  BY 
NUMERICAL  MODELING:   A  CASE  STUDY, 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Civil  En- 
gineering. 
I.  L.  Nwaogazie. 

Aqua  AQUAAA,  No.  2,  p  77-80,  1986.  4  fig,  14 
ref,  1  append. 

Descriptors:  'Groundwater  recharge,  'Mathemati- 
cal modeling,  'Case  studies,  Equilibrium,  Irriga- 
tion water,  Pumping,  Water  use,  Model  studies, 
Finite  difference  methods,  Flow  pattern,  Ground- 
water movement,  Groundwater  availability. 

The  groundwater  recharge  parameter  estimate  of 
Pawnee  Alluvial  Valley,  Kansas,  prior  to  1945, 
was  performed  under  assumed  conditions  of  steady 
state  dynamic  equilibrium.  Pumpage  for  irrigation 
was  very  low,  so  the  water  table  configuration  was 
only  minimally  disturbed.  A  two-dimensional  finite 
difference  model  was  applied  to  a  selected  cross- 
section  of  the  aquifer,  generating  head  distribution 
for  the  development  of  equipotential  lines  and  flow 
gradients.  Simulation  was  geared  toward  the  gen- 
eration of  a  realistic  flow  pattern  from  a  combina- 
tion of  anisotropic  factors  and  layered  cross-sec- 
tions. An  average  recharge  value  of  1.30  in/yr  was 
computed  with  corrections  for  both  anisotropy  and 
vertical  exaggeration.  (Lantz-Pl  1) 
W86-05146 


CURVILINEAR  FINITE  ELEMENT  MODEI 
FOR  SIMULATING  TWO-WELL  TRACES 
TESTS  AND  TRANSPORT  IN  STRATIFIEI 
AQUIFERS, 

GeoTrans,  Inc.,  Reston,  VA. 

P.  S.  Huyakorn,  P.  F.  Anderson,  O.  Guven,  and  F. 

J.  Molz. 

Water  Resources  Research  WRERAO,  Vol.  22 

No.  5,  p  663-678,  May  1986.  13  fig,  1  tab,  27  ref 

EPA  Agreement  CR  810704-01-0. 

Descriptors:  'Path  of  pollutants,  'Injection  wells 
•Finite  element  method,  'Model  studies,  'Simula 
tion  analysis,  'Tracers,  'Stratified  flow,  'Aquifen 
•Groundwater  movement,  Solute  transport,  Math 
ematical  models,  Mathematical  studies,  Stream 
flow.  Flow  profile. 

The  problem  of  solute  transport  in  steady  nonuni 
form  flow  created  by  a  recharging  and  dischargin; 
well  pair  was  investigated.  Numerical  difficultie 
encountered  with  the  standard  Galerkin  formula 
tion  in  Cartesian  coordinates  are  illustrated.  A 
improved  finite  element  solution  strategy  is  pre 
sented  to  overcome  the  numerical  problem,  wit 
the  strategy  based  on  a  formulation  performed  i 
three-dimensional  curvilinear  coordinates.  The  foi 
mulation  is  developed  especially  for  the  simulatio 
of  two-well  injection-withdrawal  tracer  tests  coi 
ducted  in  homogeneous  or  stratified  aquifers.  Th 
formulation  can  also  be  applied  to  other  types  c 
problems  involving  transport  in  homogeneous  an 
stratified  aquifers.  A  three-dimensional  finite  eU 
ment  approximation  is  derived  by  two  successiv 
applications  of  upstream  weighted-residual  an 
subdomain  collocation  procedures.  First,  ti 
weighted  residual  procedure  is  formulated  in  th 
horizontal  flow  plane  using  curvilinear  coordinate 
along  normal  streamlines,  upstream  weighting 
included,  but  automatically  controlled  and  limite 
to  one  dimension  along  the  main  flow  directioi 
Second,  the  subdomain  collocation  procedure 
formulated  in  the  vertical  dimension.  Spatial  di 
cretization  of  the  three-dimensional  flow  region 
performed  using  a  curvilinear  finite  element  m« 
that  is  point-centered  in  the  horizontal  plane  an 
block-centered  in  the  vertical  direction.  Gener 
algorithms  are  developed  for  mesh  generatio 
time  stepping  and  matrix  reduction.  The  solutic 
algorithm  is  designed  to  accomodate  several  tho1 
sand  nodal  unknowns  with  a  minimal  core  storaf 
and  CPU  time  requirement.  Two  simulation  exai 
pies  are  presented  to  verify  and  validate  the  n 
merical  model  in  two  dimensions  using  an  analyt 
cal  solution  and  experimental  laboratory  and  fie 
data.  A  comparative  study  shows  that  the  pr 
posed  formulation  is  superior  to  the  standard  G 
lerkin  formulation  in  Cartesian  coordinates  both 
terms  of  accuracy  and  computational  efficienc 
The  field  simulation  example  indicates  the  need 
conduct  a  more  elaborate  three-dimensional  sim 
lation  study  allowing  for  vertical  variation  in  h 
draulic  conductivity.  (Lantz-PTT) 
W86-05213 

GROUNDWATER  FLOW  AND  SAND  BOE 
ENTERCONNECTEDNESS  IN  A  THICK,  MU 
TIPLE-AQUIFER  SYSTEM, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Go 

ogy. 

G.  E.  Fogg. 

Water  Resources  Research  WRERAO,  Vol.  I 

No.  5,  p  679-694,  May  1986.  15  fig,  1  tab,  38  I 

DOE  Contract  No.  DE-AC97-80EV46617. 

Descriptors:  •Groundwater  movement,  'Aquil 
systems,  *Sand  aquifers,  Permeability,  Conduct!' 
ty,  Geohydrology,  Wilcox  aquifer,  Texas,  Condi 
ity,  Mathematical  studies,  Model  studies,  Soli 
transport,  Hydraulic  head. 

Many  sandstone  aquifers  are  actually  multiple-i 
uifer  systems,  consisting  of  discontinuous  sa 
bodies  distributed  complexly  in  a  matrix  of  lowi 
permeability  silts  and  clays.  The  arrangement  a 
interconnectedness  of  these  various  lithofac 
strongly  influence  spatial  patterns  of  hydrau 
conductivity  (K)  and,  in  turn,  groundwater  fl< 
and  mass  transport.  A  promising  technique  I 
estimating  such  patterns  of  K  involves  careful  an 
ysis  of  both  subsurface  geologic  and  hydroloi 
data.  In  this  study,  the  three-dimensional  distril 


don  of  K  was  estimated  for  a  numerical  flow 
model  of  part  of  the  Wilcox  aquifer  system  in 
Texas,  using  K  data  from  core  samples  and  pump- 
ing tests,  and  more  than  100  geophysical  logs.  The 
aquifer  system,  which  is  up  to  320  m  thick,  consists 
of  multiple,  elongate  sand  bodies,  and  silts  and 
clays  deposited  in  a  fluvial  environment,  and  is 
similar  to  many  other  systems  found  in  the  Gulf 
Coast  and  other  sedimentary  basins.  The  resulting 
ieterministic-conceptual  flow  model  demonstrates 
the  importance  and  methods  of  incorporating  geo- 
logic information  in  groundwater  models.  Flow  in 
the  aquifer  is  shown  to  be  controlled  not  so  much 
by  K  of  the  sands  as  by  their  continuity  and 
interconnectedness.  Much  of  the  aquifer  system 
xmsists  of  large  zones  in  which  the  fluvial  chan- 
iel-fill  sands  are  sparse  and  apparently  disconnect- 
ed, resulting  in  groundwater  flow  rates  lower  by  a 
Factor  of  100  to  10,000,  than  in  adjacent,  well- 
interconnected  belts  of  fluvial  channel-fill  sand 
jelts.  Because  the  model  is  three-dimensional,  sen- 
iiti vity  of  hydraulic  head  to  heterogeneity  or  inter- 
xranectedness  is  much  less  than  normally  observed 
n  two-dimensional  models,  and  therefore  heads 
computed  by  the  model  give  little  to  no  indication 
rf  the  location  of  well-interconnected  zones.  Thus 
tuch  zones  can  easily  go  undetected,  even  in  care- 
fully calibrated  models  which  yield  reasonably  ac- 
:urate  hydraulic  heads.  This  is  a  significant  point 
for  the  modeling  of  solute  transport.  (Lantz-PTT) 
W86-05214 


STOCHASTIC  ANALYSIS  OF  THREE-DIMEN- 
SIONAL FLOW  IN  A  BOUNDED  DOMAIN, 

jeological  Survey,  Denver,  CO. 

H.  L.  Naff,  and  A.  V.  Vecchia. 

Water  Resources  Research  WRERAO,  Vol.  22, 

Mo.  5,  p  695-704,  May  1986.  7  fig,  13  ref. 

Descriptors:  •Stochastic  processes,  *Flow  profiles, 
'Bound  water,  'Groundwater  movement,  Poisson 
■atio,  Mathematical  studies,  Hydraulic  head,  Hy- 
Iraulic  conductivity,  Aquifers,  Model  studies. 

V  commonly  accepted  first-order  approximation  of 
he  equation  for  steady  state  flow  in  a  fully  saturat- 
id,  spatially  random  medium  has  the  form  of  Pois- 
on's equation.  This  form  allows  for  the  advanta- 
geous use  of  Green's  functions  to  solve  for  the 
■andom  output  (hydraulic  heads)  in  terms  of  a 
involution  over  the  random  input  (the  logarithm 
)f  hydraulic  conductivity).  A  solution  for  steady 
itate  three-dimensional  flow  in  an  aquifer  bounded 
ibove  and  below  is  presented;  consideration  of 
hese  boundaries  is  made  possible  by  the  use  of 
jreen's  functions  to  solve  Poisson's  equation. 
Within  the  bounded  domain,  the  medium  hydraulic 
jonductivity  is  assumed  to  be  a  second-order,  sta- 
ionary,  random  process  as  represented  by  a  simple 
hree-dimensional  covariance  function.  Upper  and 
ower  boundaries  are  taken  to  be  no-flow  bound- 
iries,  with  the  mean  flow  vector  lying  entirely  in 
he  horizontal  dimensions.  This  study  indicates  that 
is  the  flow  path  of  a  particle  is  restricted  from 
hree  dimensions  to  two,  the  relative  variance  of 
he  heads  increases.  If  the  flow  path  were  further 
•estricted  so  that  one-dimensional  flow  perpendic- 
llar  to  layering  occurred,  then  the  head  variance 
ihould  increase  yet  more.  However,  if  the  restric- 
ion  is  such  that  flow  is  forced  to  parallel  layering, 
hen  the  head  variances  decrease.  Head  correlation 
ncreases  with  the  transition  from  a  three-  to  a  two- 
iimensional  flow  system  and  then  to  one  dimen- 
aon  with  flow  parallel  to  layering.  The  head  corre- 
ation  for  one-dimensional  flow  perpendicular  to 
ayering,  relative  to  two-dimensional  flow,  remains 
ininvestigated;  intuitively,  one  would  suppose  that 
his  one-dimensional  flow  case  would  have  less 
lead  correlation  than  the  two-dimensional  case. 
Lantz-PTT) 
SV86-05215 


MMPARISON  OF  SEVERAL  METHODS  FOR 
IKE  SOLUTION  OF  THE  INVERSE  PROB- 
LEM IN  TWO-DIMENSIONAL  STEADY 
STATE  GROUNDWATER  FLOW  MODELING, 

aeological  Survey,  Austin,  TX.  Water  Resources 

Div. 

L.  K.  Kuiper. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  5.  p  705-714,  May  1986.  1  tab,  8  ref. 


Descriptors:  'Groundwater  movement,  'Mathe- 
matical models,  'Mathematical  equations,  'Statisti- 
cal methods,  Mathematical  studies,  Hydraulic  con- 
ductivity, Hydraulic  head,  Kriging,  Aquifers. 

Two  geostatistical  approaches  for  the  estimation  of 
hydraulic  conductivity  and  hydraulic  head  from 
hydraulic  conductivity  and  hydraulic  head  meas- 
urements are  developed  for  a  two-dimensional 
steady  flow  with  sinks.  The  first  approach  uses 
linearization  of  the  discretized  flow  equations  to 
allow  the  construction  of  a  joint  covariance  matrix 
of  the  hydraulic  head  and  log-conductivity  meas- 
urements as  functions  of  six  possible  parameters.  It 
then  uses  maximum  likelihood  estimation  to  obtain 
these  parameters  and  also  a  parameter  associated 
with  log-conductivity  measurement  error.  Having 
found  values  for  the  parameters,  it  then  uses  krig- 
ing to  form  predictors  for  log-conductivity  and 
hydraulic  head  from  measured  values  of  hydraulic 
conductivity  and  hydraulic  head.  The  second  ap- 
proach uses  kriging  to  form  a  parameter-dependent 
predictor  for  log-conductivity  from  measured  hy- 
draulic conductivity,  and  then  uses  this  predicted 
log-conductivity  placed  into  the  discretized  flow 
equations  to  compute  hydraulic  head.  The  param- 
eters are  determined  by  the  minimization  of  the 
sum  of  the  squares  of  the  difference  between  the 
measured  and  computed  hydraulic  heads.  A  third 
approach  simply  allows  the  hydraulic  conductivity 
field  to  be  a  step  function  with  a  different  value  for 
hydraulic  conductivity  assigned  to  each  of  several 
chosen  regions  in  the  two-dimensional  aquifer.  The 
assigned  hydraulic  conductivities  are  determined 
by  the  minimization  of  the  sum  of  the  squares  of 
the  difference  between  the  measured  and  computer 
hydraulic  heads.  The  three  approaches  are  tested 
for  hydraulic  head  prediction  accuracy  on  two 
generated  test  problems,  one  of  which  is  statistical- 
ly generated,  and  also  on  a  field  problem.  Results 
indicate  that  the  third  approach,  despite  its  simplic- 
ity, performs  as  well  or  better  than  the  other 
approaches.  (Lantz-PTT) 
W86-05216 


COMPARATIVE  STUDY  OF  THE  GREEN  AND 
AMPT  ANALYSIS  FOR  A  FALLING  WATER 
TABLE  IN  A  STRATTFTED  PROFTLE, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

K.  K.  Watson,  and  S.  A.  Awadalla. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  5,  p  723-730,  May  1986.  13  fig,  6  ref. 

Descriptors:  'Groundwater  movement,  'Mathe- 
matical analysis,  'Water  table  decline,  'Stratified 
flow,  Water  table  profile,  Mathematical  studies, 
Gravity  flow,  Porous  media,  Mathematical  equa- 
tions, Sands,  Soil  porosity. 

General  equations  are  developed  for  a  Green  and 
Ampt  type  analysis  of  gravity  drainage  for  falling 
water  table  conditions  in  an  initially  saturated 
stratified  profile  of  porous  material,  both  with  and 
without  the  presence  of  an  applied  surface  flux. 
The  particular  type  of  stratification  system  consid- 
ered is  one  in  which  a  coarse  sequence  of  porous 
material  overlies  a  fine  sequence.  Two  profiles  are 
used  in  the  analysis:  1)  a  medium-textured  sand 
overlying  a  slightly  finer  sand;  and  2)  the  same 
medium-textured  sand  overlying  a  sandy  loam. 
The  results  obtained  by  analyzing  these  cases  using 
algebraic  equations,  are  compared  with  results  ob- 
tained from  a  computer-based  numerical  analysis  of 
the  differential  equation  describing  water  move- 
ment in  unsaturated  porous  media.  The  results  of 
the  numerical  simulations  are  given  in  terms  of 
pressure  head  profiles  and  water  content  profiles. 
From  these  data,  detailed  comparisons  are  made 
with  the  Green  and  Ampt  results  in  terms  of  the 
discharge-time  relationship  and  the  position  of  the 
draining  from  with  time.  For  the  systems  consid- 
ered, the  simplified  sharp-front  analysis  gives  re- 
sults of  reasonable  accuracy  suggesting  that  the 
model  would  be  satisfactory  for  certain  types  of 
field  studies.  (Lantz-PTT) 
W86-05218 


SOIL  WATER  MOVEMENT  AND  RECHARGE 
THROUGH  SAND  AT  A  SEMIARH)  SITE  IN 
NEW  MEXICO, 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

New  Mexico  Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic   entry  see  Field   2G. 
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VELOCITY  EFFECTS  ON  DISPERSION  TN 
POROUS  MEDIA  WITH  A  SINGLE  HETERO- 
GENEITY, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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ORTHOGONAL-UPSTREAM  FINITE  ELE- 
MENT APPROACH  TO  MODELING  AQUIFER 
CONTAMINANT  TRANSPORT, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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HELIUM  ACCUMULATION  IN  GROUND- 
WATER. U:  A  MODEL  FOR  THE  ACCUMULA- 
TION OF  THE  CRUSTAL  4HE  DEGASSING 
FLUX, 

Australian    National    Univ.,    Canberra.    Research 

School  of  Earth  Sciences. 

T.  Torgersen,  and  G.  N.  Ivey. 

Geochimica  et  Cosmochimica  Acta,  Vol.  49,  No. 

11,  p  2445-2452,  November   1985.  7  fig,  23  ref. 

Descriptors:  'Groundwater,  'Helium,  'Accumula- 
tion, Confined  aquifers,  Aquifers,  Confined 
Groundwater,  Degassing,  Model  Studies,  Fluctua- 
tions, Mathematical  studies,  Australia,  Namibia. 

A  model  of  helium  accumulation  in  a  confined 
aquifer  is  presented  which  includes  in  situ  produc- 
tion and  a  crustal  degassing  flux  of  helium  into  the 
bottom  of  a  confined  aquifer.  The  in  situ  produc- 
tion, crustal  degassing  flux,  vertical  diffusion  coef- 
ficient, aquifer  thickness,  groundwater  velocity 
and  a  impermeable  upper  aquiclude  were  identified 
as  the  primary  parameters  determining  the  concen- 
tration of  helium  in  confined  aquifers  as  a  function 
of  vertical  and  horizontal  position  (age).  The 
model  developed  from  these  parameters  was  con- 
sistent with  the  measurements  of  helium  concentra- 
tion in  the  Great  Artesian  Basin,  Australia  and  also 
with  that  concentration  in  the  Auob  Sandstone  of 
Namibia.  The  measured  value  of  the  crustal  de- 
gassing flux  of  helium  from  these  two  areas  is 
comparable  to  that  calculated  from  the  atmospher- 
ic budget  of  helium.  It  is  concluded  that  crustal 
degassing  of  helium  may  be  a  common  and  wide- 
spread phenomenon.  (Master-PTT) 
W86-05291 


MEASUREMENT  OF  IMPORTANT  PARAM- 
ETERS DETERMINING  AQUEOUS  PHASE 
DIFFUSION  RATES  THROUGH  CRYSTAL- 
LINE ROCK  MATRICES, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell  (England).  Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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UNCONFTNED  GROUNDWATER  FLOW  CAL- 
CULATION ENTO  A  TUNNEL, 

Tahal     Consulting     Engineers     Ltd.,     Tel-Aviv 

(Israel).  Hydrology  Div. 

D.  Meiri. 

Journal  of  Hydrology,  Vol.  82,  No.  1/2,  p  69-75, 

November  1985.  5  fig,  1  tab,  4  ref. 

Descriptors:  'Groundwater  movement,  'Mathe- 
matical analysis,  'Tunnels,  Numerical  model, 
Water  inflow. 

A  numerical  model  based  on  the  finite  element 
method  for  the  solution  of  nonsteady  groundwater 
flow  with  a  free  surface  is  used  to  analyze  the 
unconfined  flow  of  groundwater  into  a  tunnel. 
Numerical  results  are  of  the  same  order  of  magni- 
tude as  analytical  approximations.  Results  can  be 
used  to  estimate  the  rate  of  water  inflows  during 
tunnel  construction,  but  cannot  be  used  during 
operation  after  the  tunnel  is  completed  and  lined. 
(McFarlane-PTT) 
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SINKING  CITIES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  4B. 
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MULTI-LAYER  SAMPLER  FOR  THE  STUDY 
OF  DETAILED  HYDROCHEMICAL  PRO- 
FDLES  IN  GROUNDWATER, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  5G. 
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USE  OF  RAIN  AND  DRY  DEPOSITION  COM- 
POSITIONS FOR  INTERPRETING  GROUND- 
WATER CHEMISTRY, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2K. 
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2G.  Water  In  Soils 


RELATION  BETWEEN  L-BAND  SOIL  EMJT- 
TANCE  AND  SODL  WATER  CONTENT, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  7B. 
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PREDICTIONS  OF  SOIL-WATER  POTEN- 
TIALS IN  THE  NORTH-WESTERN  SONORAN 
DESERT, 

California  Univ.,  Los  Angeles.  Dept.  of  Biology. 
D.  R.  Young,  and  P.  S.  Nobel. 
Journal  of  Ecology,  Vol.  74,  No.   1,  p  143-154, 
March  1986.  2  tab,  6  fig,  38  ref. 

Descriptors:  'Soil  water  potential,  'Deserts,  Cali- 
fornia, Sonora  Desert,  Succulents,  Computer 
models,  Precipitation,  Evaporation,  Permeability 
coefficient. 

A  computer  model  was  developed  to  predict  soil 
water  potential  at  a  Sonora  Desert  site  near  Palm 
Desert,  California,  in  the  southwest  United  States. 
The  variability  of  precipitation  there,  coupled  with 
the  low  water  holding  capacity  of  the  sandy  soil, 
resulted  in  large  temporal  and  spatial  variations  in 
soil  water  potential.  The  predicted  soil  water  po- 
tentials for  depths  of  5,  10,  and  20  cm  were  in  close 
agreement  with  measured  values  as  the  soil  dried 
after  an  application  of  water.  Predicted  values  at  a 
depth  of  10  cm,  the  mean  rooting  depth  of  Agave 
deserti  and  other  succulents  common  at  the  study 
site,  also  agreed  with  soil  water  potentials  meas- 
ured in  the  field  throughout  one  year.  Both  soil 
water  potential  and  evaporation  from  the  soil  sur- 
face were  very  sensitive  to  simulated  changes  in 
the  hydraulic  conductivity  of  the  soil.  The  annual 
duration  of  soil  moisture  adequate  for  succulents 
was  dependent  on  the  rainfall  as  well  as  on  the 
spacing  and  amount  of  individual  rainfalls.  The 
portion  of  annual  precipitation  evaporated  from 
the  soil  surface  varied  from  73  percent  in  a  dry 
year  (77  mm  precipitation)  to  59  percent  in  a  wet 
year  (597  mm).  Simulations  were  also  performed, 
using  the  figures  for  total  monthly  precipitation. 
Based  on  the  average  number  of  rainfalls  for  a 
particular  month,  the  rainfall  was  distributed 
throughout  the  month  in  the  model.  Predictions 
using  both  daily  and  monthly  inputs  were  in  close 
agreement,  especially  for  the  number  of  days 
during  a  year  when  the  soil  water  potential  was 
sufficient  for  water  absorption  by  the  succulent 
plants.  (Peters-PTT) 
W86-04695 


USING    SOIL    SURVEY    INFORMATION    TO 
CHARACTERIZE  THE  SODL-WATER  STATE, 

Stichting     voor     Bodemkartering,     Wageningen 

(Netherlands). 

I.  Bouma. 

Journal  of  Soil  Science,  Vol.  37,  No.   1,  p  1-7, 

March  1986.  3  fig,  24  ref. 


Descriptors:  *Soil  water,  'Land  evaluation,  'Soil 
survey,  'Simulation,  'Soil  morphology,  Bimodal 
pore  systems,  Flow  subsystems,  Hydraulic  conduc- 
tivity, Moisture  retention. 

The  manner  in  which  the  soil-water  state  is  charac- 
terized in  the  context  of  land  evaluation  is  dis- 
cussed. Current  and  future  developments  in  land 
evaluation  are  discussed,  emphasizing  the  input  of 
soil  survey  when  using  computer  simulation 
models  for  soil  water  regime.  Computer  simulation 
of  the  soil-water  regime  can  define  the  potential 
conditions  that  professional  users  of  soil  informa- 
tion require.  Soil  morphology,  as  part  of  soil 
survey  information,  can  provide  important  indica- 
tions of  physical  soil  properties,  but  these  indica- 
tions should  be  treated  as  hypotheses,  not  as  the 
final  truth.  Soil  morphology  can  be  used  to  define 
representative  sample  dimensions  and  sampling  lo- 
cations. Of  particular  interest  are  simulation 
models  of  soils  that  have  bimodal  pore  systems 
where  soil  morphology  is  used  to  define  sub-sys- 
tems of  flow,  each  characterized  by  the  standard 
flow  theory.  Pedological  differences  do  not  always 
correspond  to  functional  differences.  'Conversion' 
of  pedological  distinctions  into  functional  criteria 
should  be  encouraged.  This  refers  to  physical 
measurements  of  hydraulic  conductivity  and  mois- 
ture retention  in  major  soil  horizons  and  use  of 
interpolation  techniques  such  as  kriging.  (Roches- 
ter-PTT) 
W86-04713 


SORPTION  OF  TRACE  METALS  BY  HUMIC 
MATERIALS  IN  SODLS  AND  NATURAL 
WATERS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-04715 


POSSD3DLITY  OF  MELIORATION  AND  AGRI- 
CULTURAL USE  OF  LIMAN  AND  MARINE 
SEDIMENTS, 

Odessa  Agricultural  Inst.  (USSR). 

For  primary  bibliographic   entry  see  Field   5G. 

W86-04729 


HEIGHT  AND  SPEED  OF  CAPDLLARY  RISE 
OF  WATER  IN  MEDIUM  LOAM  SOILS, 

Volga  Inst,  of  Hydraulic  Engineering  and  Meliora- 
tion, Engel's  (USSR). 
A.  D.  Man'ko,  L.  V.  Galibina,  and  A.  S. 
Fal'kovich. 

Soviet  Soil  Science,  Vol.  17,  No.  5,  p  101-106, 
September-October,  1985.  2  fig,  2  tab,  8  ref.  Trans- 
lated from  Pochvovedeniye,  No.  9,  p  93-97,  1985. 

Descriptors:  *Soil  water,  •Capillarity,  'Power 
functions,  *Groundwater  discharge,  'Medium 
loam  soil,  'Aeration,  Crop  yield,  Waterlogging, 
Salinization,  Capillary  zone. 

Data  are  presented  on  the  height  and  speed  of  the 
capillary  rise  of  water  in  lysimeters  with  2-  and  3- 
m  high  monoliths  of  medium  loam  soil  with  a  low 
initial  content.  Empirical  relations  in  the  form  of 
power  functions  are  obtained  for  the  height  of  the 
capillary  rise  of  water  and  the  function  of  time. 
The  1 50-cm  layer  above  the  water  table  is  the  zone 
of  maximum  water  exchange  in  medium  loam  soils. 
In  the  presence  of  mineralized  groundwater  at  this 
depth,  its  evaporation  in  the  period  between  irriga- 
tions would  lead  to  the  accumulation  of  salts  in  the 
plow  layer.  The  presence  of  fresh  groundwater  at 
this  depth  would  lead  to  the  deterioration  of  aer- 
ation conditions  in  the  soil  and  reduce  crop  yield. 
The  height  of  the  capillary  rise  in  soils  with  a  low 
initial  moisture  content  is  directly  proportional  to 
the  fourth  root  of  time.  To  prevent  the  waterlog- 
ging and  salinization  of  the  soil  one  must  not  allow 
the  groundwater  to  rise  above  2.5-3  m.  (Rochester- 
PTT) 
W86-04730 


DETERMINATION  OF  THE  SODL  WATER 
BUDGET  FROM  SUCTION  PRESSURE 
CURVES, 

Akademiya   Nauk   SSSR,    Moscow.    Pochvennyi 


Inst. 

E.  T.  Pyagay. 

Soviet  Soil  Science,  Vol.  17,  No.  5,  p  114-120, 
September-October  1985.  2  fig,  2  tab,  3  ref.  Trans- 
lated from  Pochvovedeniye,  No.  6,  p  131-136. 

Descriptors:  'Soil  water,  'Soil  water  suction,  'In- 
filtration, 'Recharge,  'Evaporation,  'Tensio- 
meters,  Irrigation,  Rainfall. 

Infiltration  recharge  and  evaporation  of  soil  mois- 
ture may  be  determined  from  suction  pressure 
curves  obtained  in  the  field  with  tensiometers.  The 
proposed  method  allows  rapid  determination  of  the 
soil  saturation  by  water  and  makes  it  possible  to 
calculate  the  amount  of  moisture  consumed  by 
groundwater  during  short  periods  of  time  under 
nonstationary  moisture  transfer  conditions.  Trials 
of  the  method  showed  that  its  chief  advantage  over 
the  moisture-content  method  is  that  the  data  can  be 
obtained  quickly  for  the  budget  calculations 
needed  to  study  the  water  regime  of  soils  in  a  zone 
of  excessive  (or  adequate)  wetting,  where  it  rains 
very  often  in  some  periods  as  well  as  in  areas 
irrigated  every  5-10  days.  (Rochester-PTT) 
W86-04731 


DETERMINATION  OF  THE  PARAMETERS 
OF  WATER  INTAKE  BY  SODL  WITH  THE 
ENERGY  CHARACTERISTICS  OF  RAIN 
TAKEN  INTO  ACCOUNT, 

Moscow  Inst,  of  Agricultural  Engineers  (USSR). 
A.  M.  Abramov. 

Soviet  Soil  Science,  Vol.  17,  No.  5,  p  121-128, 
September-October  1985.  2  fig,  3  tab,  9  ref.  Trans- 
lated from  Pochvovedeniye,  No.  6,  p  137-143. 

Descriptors:  'Irrigation,  'Infiltration,  'Soil  water, 
•Rainfall  impact,  'Sprinklers,  Soil  type,  Sandy 
loam,  Chernozems,  Alluvial  meadow,  Bog, 
Medium  clay  loam,  Soviet  soil. 

The  parameters  of  water  intake  by  soil  may  be 
determined  in  relation  to  the  energy  characteristics 
of  artificial  rain.  Erosion-permissible  irrigation 
rates  for  different  sprinklers  are  calculated  from 
the  specific  power  of  the  rain  they  produce.  The 
dependency  of  the  erosion-permissible  irrigation 
rate  on  the  specific  power  of  rain  is  shown  for  sod 
on  weakly  podzolic,  medium  clay  loam;  alluvia! 
meadow-bog  sandy  loam  (a  soil  with  a  crust); 
alluvial  meadow-bog  sandy  loam  (standard  plot); 
and  leached  sandy  loam  chernozem.  The  disrup- 
tive effect  of  raindrops  from  sprinkling  is  consider' 
ably  decreased  in  soils  that  have  first  been  leveled 
and  soaked  by  rain,  in  which  case  a  protective 
layer  quickly  forms  on  the  soil  surface.  Erosion- 
permissible  rates  of  irrigation  vary  for  chernozem! 
in  different  regions  of  the  Soviet  Union.  (Roches- 
ter-PTT) 
W86-04732 


EFFECT    OF   SODL   CHARACTERISTICS   Or* 
EROSION  AND  NUTRDINT  LOSS, 

Agricultural  Research  Service,  Morris,  MN. 
For  primary  bibliographic  entry  see  Field  2J. 
W86-04908 


NEW  METHOD  FOR  OBTAINING  A  SPATIAL 
LY  AVERAGED  INFILTRATION  RATE  FROM 
RAUflFALL  AND  RUNOFF  RATES, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus 

tralian  Environmental  Studies. 

S.  Y.  Campbell,  W.  H.  Van  Der  Molen,  C.  W. 

Rose,  and  J.  Y.  Parlange. 

Journal  of  Hydrology,  Vol.  82,  No.  1/2,  p  57-68 

November  30,  1985.  2  fig,  14  ref. 

Descriptors:  'Infiltration  rate,  'Rainfall  rate 
•Runoff  rate,  Rainfall  infiltration.  Precipitation 
Flow  rates,  Rainfall-runoff  relationships,  Mathe 
matical  analysis. 

This  paper  describes  a  new  method  of  obtaining  i 
spatial  average  value  for  infiltration  from  rainfal 
and  runoff  rates.  The  theory  is  developed  from  thi 
general  analytic  solution  to  the  kinematic  flov 
approximation  of  overland  flow  on  a  plane  surface 
Application  of  the  method  is  illustrated  both  witl 
analytic  examples  and  field  experimental  data  Th< 
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field  data  is  based  on  rainfall  and  runoff  measure- 
ments from  a  small  catchment  on  the  Walnut 
Gulch  Experimental  Watershed  in  Arizona.  Diffi- 
culties which  appear  to  have  arisen  from  relative 
time  errors  between  separate  mechanical  clocks  for 
rainfall  and  runoff  rates  were  investigated  and 
overcome  using  this  method.  (Khumbatta-PTT) 
W86-05074 


GEOLOGIC  CONTROL  ON  SOIL  COMPOSI- 
TION AND  PROPERTIES,  LAKE  OJIBWAY 
CLAY  PLAIN,  MATAGAMI,  QUEBEC. 

McGill  Univ.,  Montreal  (Quebec).  Geotechnical 
Research  Centre. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
22,  No.  4,  p  491-500,  November  1985.  1  tab,  15  fig, 
20  ref. 

Descriptors:  'Quebec,  *Soil  physical  properties, 
•Geological  control  clays,  Lake  Ojibway,  Mata- 
gami,  Carbonate,  Turbidity  currents,  Glacial  geol- 
ogy- 

The  soft,  freshwater  varved  clays  comprising  the 
Ojibway  clay  plain  in  the  James  Bay  region  of 
Quebec  form  the  foundation  soils  for  increasing 
numbers  of  transportation  routes  and  water  retain- 
ing structures  associated  with  James  Bay  hydro- 
electric development.  A  knowledge  of  their  behav- 
ior over  both  the  short  and  long  term,  especially 
with  respect  to  leaching,  is  of  considerable  conse- 
quence. Varved  clays  deposited  in  proglacial  Lake 
Ojibway  at  Matagami,  Quebec,  were  derived  from 
two  source  areas:  carbonate-deficient,  Precambrian 
crystalline  igneous  rocks  from  New  Quebec  to  the 
east  and  carbonate-rich  Palaeozoic  rocks  from  the 
James  Bay  lowlands  in  Ontario  to  the  west.  About 
50%  of  the  12-15  m  thick  clay  section  consists  of 
varved  clays  containing  less  than  3%  carbonate, 
reflecting  the  New  Quebec  source.  The  remaining 
50%  of  the  section  consists  of  two  pulses  of  car- 
bonate-enriched varves  (15-30%  carbonate)  de- 
rived from  rock  flour  in  two  glacial  advances 
known  as  Cochrane  I  and  Cochrane  II,  which 
advanced  to  within  20  km  of  Matagami.  The  clays 
are  preconsolidated  at  the  site  by  a  combination  of 
desiccation,  groundwater  level  drawdown,  and 
bonding.  High  in  situ  water  contents  correlate  with 
thinner,  low-carbonate,  distal  varves  of  high  activi- 
ty. The  best  correlations  are  obtained  for  relative 
activity.  Carbonate  seems  to  have  effectively  neu- 
tralized smectite  in  the  Cochrane  proximal  varves, 
rendering  the  distal  varves  (of  New  Quebec 
source)  the  most  active  clays  at  the  site.  (Peters- 
PTT) 
W86-05103 


DETERMINATION  OF  SATURATED  HY- 
DRAULIC CONDUCnVLTY  FROM  SOJX  PER- 
COLATION TEST  RESULTS, 

Oxford  Univ.  (England). 

D.  D.  Fritton,  T.  T.  Ratvasky,  and  G.  W. 

Petersen. 

Soil  Science  Society  of  America  Journal,  Vol.  50, 

No.  2,  p  273-276,  March/April  1986. 

Descriptors:  'Hydrology,  *Soil  water,  'Percola- 
tion, 'Permeability  coefficient,  Infiltration  rate, 
Pennsylvania,  Linear  regression  analysis,  Hydrau- 
lic permeability,  Soil  types. 

Percolation  times  and  saturated  hydraulic  conduc- 
tivity rates  from  28  test  holes  were  used  with  data 
from  the  literature  to  relate  saturated  hydraulic 
conductivity,  K,  to  percolation  time,  P.  Sites  were 
chosen  to  represent  seven  central  and  western 
Pennsylvania  soils  developed  in  shale  and  sand- 
stone colluvium,  alluvium,  glacial  outwash,  or  re- 
sidual limestone  parent  materials.  The  sites  used 
included  Murrill,  Hagerstown,  Lindside,  Morrison, 
Clarksburg,  and  Conotton.  Saturated  hydraulic 
conductivity  was  determined  by  the  shallow  well 
pump-in  method,  an  in  situ  test  that  measured  three 
dimensional  water  flow  into  the  soil.  Percolation 
time  was  determined  using  a  modification  of  ap- 
proved procedures  of  the  EPA  and  the  Pennsylva- 
nia Department  of  Environmental  Resources. 
Linear  regression  analysis  performed  on  the  base 
10  logarithm  of  the  28  pairs  of  data  resulted  in  the 
equation:  log  K=  -0.309  log  P-4.296  (with  P  in 
units  of  s/m  and  K  in  units  of  m/s).  This  equation 


was  compared  to  one  from  literature  data  and  to  a 
steady  state  three  dimensional  infiltration  equation 
derived  from  soil  water  flow  theory.  The  literature 
data  and  the  theoretical  equation  were  different 
from  that  generated  in  this  study  due  to  the  use  of 
a  saturated  hydraulic  conductivity  technique  that 
was  sensitive  to  the  layered  nature  of  the  soils 
used.  (Peters-PTT) 
W86-05124 


LEACHING  OF  HERBICIDES  THROUGH  UN- 
DISTURBED CORES  OF  A  STRUCTURED 
CLAY  SOU, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05125 


EVAPORLTE  MINERALOGY  ASSOCIATED 
WITH  SALINE  SEEPS  IN  SOUTHWESTERN 
NORTH  DAKOTA, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 

W86-05128 


WATER  TABLE  OF  ALDER  AND  NEIGH- 
BOURING ELM  STANDS  IN  A  SMALL  TRIBU- 
TARY BASES, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  21. 
W86-05188 


EFFECTS  OF  MOISTURE  ON  SOJX  MICRO- 
ORGANISMS AND  NEMATODES:  A  FIELD 
EXPERIMENT, 

Sveriges    Lantbruksuniversitet,    Uppsala.    Institu- 

tionen  foer  Mikrobiologi. 

J.  Schnurer,  M.  Clarholm,  S.  Bostrom,  and  T. 

Rosswall. 

Microbial  Ecology  MCBEBU,  Vol.  12,  No.  2,  p 

217-230,  June  1986.  10  fig,  1  tab,  28  ref. 

Descriptors:  'Soil  moisture,  'Rainfall  impact, 
•Nematodes,  Irrigation,  Agriculture,  Biomass,  Pro- 
tozoa, Oxygen  consumption,  Bacteria,  Cultivated 
lands,  Soil  fungi,  Soil  bacteria,  Fungi. 

The  short-term  dynamics  of  various  soil  organisms 
under  two  different  moisture  regimes  were  com- 
pared. Agricultural  soil  was  examined  for  the  ef- 
fects of  a  single  rainfall  event  and  subsequent 
drying,  and  was  compared  to  a  soil  kept  moist  by 
dally  irrigation.  Numbers  and  biomass  of  bacteria, 
numbers  of  protozoa  and  nematodes,  length  of 
FDA-active  hyphae,  and  total  hyphal  lengths  were 
determined  at  daily  intervals.  Oxygen  consumption 
was  determined  to  obtain  an  integrated  measure  of 
biological  activity.  Total  hyphal  length  was  not 
affected  by  one  rainfall  but  increased  from  700  m/ 
gm  dry  weight  soil,  to  more  than  1,600  m  in  less 
than  ten  days  in  the  irrigated  plot.  In  the  rain  plot, 
bacterial  numbers  doubled  within  3  days  and  de- 
clined during  the  following  period  of  drought.  In 
the  irrigated  plot,  numbers  increased  by  50%  and 
then  remained  constant  over  the  duration  of  the 
study.  Only  small  changes  in  protozoan  numbers 
were  observed,  with  the  exceptions  of  the  last 
sampling  date  in  the  irrigated  plot  when  large 
numbers  of  naked  amoebae  were  recorded  2  days 
after  a  large  natural  rainfall.  Nematode  numbers, 
especially  obligate  root  feeders,  increased  in  both 
treatments.  The  increases  were  caused  by  decoiling 
rather  than  growth.  The  results  indicate  that  fungal 
respiration  was  dominating,  while  bacteria,  lacking 
a  suitable  source  of  energy,  were  less  active,  except 
for  the  first  days.  (Peters-PTT) 
W86-05203 


SECOND-ORDER  APPROACH  FOR  THE 
MODELING  OF  DISPERSIVE  TRANSPORT  IN 
POROUS  MEDIA:  1.  THEORETICAL  DEVEL- 
OPMENT, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05205 


SECOND-ORDER     APPROACH     FOR     THE 

MODELING  OF  DISPERSIVE  TRANSPORT  IN 

POROUS     MEDIA:     2.     APPLICATION     TO 

SOLUTE   MOTION   DS   PIPES   AND   CAPDL- 

LARY  TUBES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05206 


DRAINAGE  FROM  A  UNIFORM  SODL  LAYER 
ON  A  HDLLSLOPE, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2E. 
W86-05209 


INVESTIGATION  OF  WATER  MOVEMENT  DS 
THE  UNSATURATED  ZONE  UNDER  AN  IRRI- 
GATED AREA  USING  ENVIRONMENTAL 
TRITIUM, 

Weizmann   Inst,   of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

H.  Gvirtzman,  and  M.  Magaritz. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  5,  p  635-642,  May  1986.  4  fig,  4  tab,  49  ref. 

Descriptors:  'Unsaturated  flow,  'Soilwater  move- 
ment, 'Soil  water,  'Aeration  zone,  'Tritium, 
Groundwater  movement,  Irrigation  water,  Con- 
vection, Percolation,  Precipitation,  Flow  rates, 
Flow  profile,  Loess,  Negev,  Israel,  Radioisotopes. 

A  14-year  record  of  convective-dispersive  flow  in 
the  unsaturated  zone  was  reconstructed  using  the 
difference  between  the  environmental  tritium  con- 
tent of  rain,  and  that  of  irrigation  water.  Samples 
were  taken  from  a  loess  profile  in  the  northern 
Negev,  Israel,  in  an  area  where  precipitation  is  200 
mm/winter  and  irrigation  is  650  mm/summer.  The 
difference  between  the  measured  tritium  profile 
and  the  input  tritium  profile  was  interpreted  in 
terms  of  mobile  and  immobile  water  domains.  The 
percentage  of  the  total  water  which  remained  im- 
mobile was  estimated  to  be  about  40%  at  the 
surface  and  55%  at  8.5  m  depth.  This  leads  to  the 
estimate  that  8  +  1%  of  the  rain  and  irrigation 
water  percolated  downward,  with  a  velocity  of 
0.66  +  0.03  m/yr,  and  a  maximal  effective  disper- 
sion coefficient  of  5  times  10  to  the  -11  sq  m/s. 
Using  these  values,  the  limits  of  dispersivity  (0.5- 
1.5mm)  and  of  tortuosity  (0.05-0.11)  were  deter- 
mined, in  the  medium  studied.  (Lantz-PTT) 
W86-05210 


FD2LD   STUDY   OF  NAPROPAMTOE   MOVE- 
MENT THROUGH  UNSATURATED  SOIL, 

California  Univ.,  Riverside.  Dept.  of  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05221 


PREDICTION  OF  SURFACE  SATURATION 
ZONES  IN  NATURAL  CATCHMENTS  BY 
TOPOGRAPHIC  ANALYSIS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-05226 


DIFFERENTIAL  BARE  FTELD  DRAINAGE 
PROPERTIES  FROM  AIRBORNE  MICRO- 
WAVE OBSERVATIONS, 

Centre   National   d'Etudes   des   Telecommunica- 
tions, Issy-les-Moulineaux  (France). 
R.  Bernard,  J.  V.  Soares,  and  D.  Vidal-Madjar. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  6,  p  869-875,  June  1986.  5  fig,  3  tab,  26  ref. 

Descriptors:  'Drainage  patterns,  'Microwaves, 
'Aerial  photography,  Remote  sensing,  Soil  mois- 
ture, Measuring  instruments,  Model  studies,  Evap- 
oration, Mathematical  analysis. 

Time  variations  of  surface  soil  moisture  can  be 
monitored  using  active  microwave  remote  sensing. 
With  the  existence  of  airborne  systems,  it  is  now 
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possible  to  estimate  this  variable  on  a  regional 
scale.  Data  from  a  helicopter-borne  scatterometer 
show  that  surface  water  content  reductions  during 
a  9-day  period  are  quite  different  from  one  field  to 
another.  A  simple  model  describing  the  water 
budget  of  the  soil  surface  layer  due  to  evaporation 
and  drainage  is  applied.  From  this  model,  a  pseu- 
dodiffusivity  can  be  calculated  for  each  field  using 
only  the  remotely  sensed  data.  This  new  parameter 
gives  a  quantitative  estimate  of  the  observed 
drying  heterogeneities.  (Lantz-PTT) 
W86-05245 


SOIL  WATER  EXTRACTOR  THAT  MINI 
MIZES  C02  DEGASSING  AND  PH  ERRORS, 

D.  L.  Suarez. 

Water  Resources  Research  WRERAO,  Vol.  22 

No.  6,  p  876-880,  June  1986.  5  fig,  1  tab,  6  ref. 

Descriptors:  'Soil  water,  'Sampling,  'Water  ex 
tractors,  'Carbon  dioxide,  'Hydrogen  ion  concen^ 
tration,  Measuring  instruments,  Minerals,  Chemical 
precipitation. 

Soil  water  extractors  that  are  presently  used  to 
sample  the  unsaturated  zone  cause  substantial  C02 
degassing  within  the  sampler,  resulting  in  pH 
errors  that  are  sufficiently  large  to  create  measured 
pH  values  that  are  unacceptable  for  determining 
specific  mineralogic  controls  on  solution  composi- 
tion. The  pH  increases  can  also  result  in  oxide  and 
carbonate  precipitation  within  the  extractor  there- 
by altering  solution  composition.  The  soil  water 
samplers  described  here  reduce  C02  degassing  by 
minimizing  the  gas-liquid  ratio  in  the  extractor  and 
by  flushing  several  volumes  of  solution  through 
the  liquid-filled  sampling  container  before  a  sample 
is  removed.  The  construction  of  both  shallow  and 
deep  samplers  is  described.  (Lantz-PTT) 
W86-05246 


SOIX  WATER  MOVEMENT  AND  RECHARGE 
THROUGH  SAND  AT  A  SEMIARTD  SITE  rN 
NEW  MEXICO, 

New  Mexico  Inst,  of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

D.  B.  Stephens,  and  R.  Knowlton,  Jr. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  6,  p  881-889,  June  1986.  7  fig,  4  tab,  29  ref. 

New  Mexico  Water  Resources  Research  Institute 

Grant  Program  Project  1345679. 

Descriptors:  *Soil  water,  •Recharge,  *Sand, 
•Semiarid  lands,  *New  Mexico,  Socorro,  Ground- 
water recharge,  Groundwater  movement,  Seasonal 
variations,  Vertical  flow,  Hydraulic  conductivity, 
Pressure  head. 

A  semiarid  site  near  Socorro,  New  Mexico,  has 
been  instrumented  with  tensiometers  and  a  neutron 
probe  access  tube  to  study  soil  water  movement 
which  may  contribute  to  areal  groundwater  re- 
charge under  natural  conditions.  During  the  period 
of  record  which  extends  from  November  1982 
through  May  1984,  annual  precipitation  was  ap- 
proximately 17.9  cm/yr.  Below  a  depth  of  about  30 
cm,  pressure  head  ranged  from  about  -129  to  -35 
cm  and  moisture  content  varied  between  about 
0.05  to  0.09  cu  cm/cu  cm.  The  vertical  hydraulic 
gradient  was  slightly  greater  than  unity  and  indi- 
cated downward  soil  water  movement.  Unsaturat- 
ed hydraulic  conductivity  was  determined  in  the 
field  by  the  instantaneous  profile  method.  Re- 
charge was  calculated  from  Darcy's  equation  using 
in  situ  pressure  head  data  below  the  root  zone, 
calculated  hydraulic  gradient,  and  in  situ  hydraulic 
conductivity.  Recharge  was  also  calculated  as 
being  equal  to  the  unsaturated  hydraulic  conduc- 
tivity corresponding  to  in  situ  water  content.  Av- 
erage annual  recharge  calculated  over  a  19  month 
period  from  pressure  head  measurements  may 
range  from  0.7  cm/yr  to  as  much  as  3.7  cm/yr. 
Recharge  estimated  from  moisture-content  data, 
assuming  a  unit  hydraulic  gradient,  is  about  3.7 
cm/yr.  During  the  period  of  record,  monthly  aver- 
age recharge  varies  by  more  than  3  orders  of 
magnitude.  Both  the  winter  frontal  storms  and 
intense  summer  thunderstorms  lead  to  deep  infiltra- 
tion, and  presumably,  groundwater  recharge. 
(Lantz-PTT) 
W8645247 


EQUIVALENT  FORMULATIONS  FOR 

SOLUTE  AND  WATER  MOVEMENT  IN  SOI KS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

C.  J.  Barnes. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  6,  p  913-918,  June  1986.  7  fig,  1  tab,  15  ref. 

Descriptors:  'Mathematical  equations,  'Solute 
transport,  'Path  of  pollutants,  'Soil  water,  Saturat- 
ed soils,  Unsaturated  flow,  Saturated  flow,  Mathe- 
matical models. 

The  equivalence  between  certain  formulations  of 
equations  describing  solute  movement  through 
saturated  soils  and  water  movement  in  unsaturated 
soils,  is  used  to  infer  results  about  solute  movement 
from  known  results  concerning  saturated  water 
movement,  and  vice  versa.  This  equivalence  is 
shown  to  extend  to  multidimensional  solute  move- 
ment. By  analogy  with  a  quasi-analytical  theory  of 
water  movement  in  unsaturated  soils,  the  concept 
of  the  solute  flux-concentration  relation  is  intro- 
duced. The  examples  of  the  usefulness  of  the 
equivalence  between  the  two  sets  of  equations  are 
instructive,  but  by  no  means  exhaust  the  possibili- 
ties. In  particular,  the  restrictive  conditions  of  a 
constant  convective  velocity  and  uniform  water 
content  for  solute  movement  can  be  removed. 
(Lantz-PTT) 
W86-05251 


SEASONAL  AND  DIURNAL  VARIATION  OF 
ENERGY  BUDGET  COMPONENTS  IN  CONIF- 
EROUS FORESTS, 

Sveriges  Lantbruksuniversitet,  Uppsala.  Inst,  foer 

Ekologi  och  Miljoevaard. 

For  primary  bibliographic  entry  see  Field   2D. 

W86-05296 
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RAISED  BOGS  OF  SOUTH-EASTERN  LABRA- 
DOR, CANADA:  CLASSUTCATION,  DISTRI- 
BUTION, VEGETATION  AND  RECENT  DY- 
NAMICS, 

Harvard  Univ.,  Petersham,  MA.  Harvard  Forest. 
D.  R.  Foster,  and  P.  H.  Glaser. 
Journal  of  Ecology,  Vol.  74,  No.  1,  p  47-71,  March 
1986.  3  tab,  15  fig,  75  ref. 

Descriptors:  'Bogs,  'Canada,  Labrador,  Mires, 
Hummock  vegetation,  Peatland  zonation,  Precipi- 
tation. 

A  general  classification  of  the  mire  types  and  vege- 
tation in  southeastern  Labrador  was  provided  and 
the  factors  responsible  for  the  zonal  distribution 
were  investigated.  The  mires  of  Labrador  form  a 
distinct  geographical  zonation:  concentric  raised 
bogs  occur  at  low  altitudes  along  the  southern 
coast,  excentric  and  plateau  bogs  extend  inland  to 
slightly  greater  altitudes  and  higher  latitudes,  and 
patterned  fens  occupy  most  of  the  interior  north  to 
the  tundra.  Labrador  belongs  politically  to  the 
Province  of  Newfoundland  and,  geographically, 
occupies  a  portion  of  the  Labrador-Ungava  Penin- 
sula, which  it  shares  with  the  Province  of  Quebec. 
The  zone  boundaries  parallel  contours  and  climatic 
isopleths,  and  the  zonation  is  explained  in  terms  of 
the  effects  of  moisture  surplus,  soligenous  water 
flow  and  physiography  on  mire  development.  The 
raised  bogs  are  similar  to  oceanic  mires,  with  an 
extensive  ground  cover  of  Cladonia  spp.,  absence 
of  trees  on  the  mire  expanse,  and  pronounced 
surface  patterns  of  broad  peat  hummocks  and  open 
water  pools.  The  recent  history  of  the  hummock 
vegetation  involves  the  alteration  of  Cladonia  stel- 
laris  and  Sphagnum  fuscum,  as  documented  by  the 
presence  of  recurrence  surfaces  in  short  cores,  peat 
monoliths,  and  long  cores.  Local  factors,  including 
fire  and  the  lowering  of  the  water  table  through 
pool  drainage,  are  frequently  responsible  for 
changes  in  the  ground  cover  and  the  degree  of 
peat  hurnification,  and  they  may  confound  the 
stratigraphic  interpretation  of  climatic  change. 
(Peters-PTT) 
W86-04693 


GERMINATION  OF  TEN  SHORELTNI 
PLANTS  IN  RELATION  TO  SEED  SIZE,  SOU 
PARTICLE  SIZE  AND  WATER  LEVEL:  AN  EX 
PERIMENTAL  STUDY, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  21. 
W86-04694 


DISTRIBUTION   OF   EPD7HYTIC   BACTERID 
ON  FRESHWATER  PLANTS, 

Freshwater     Biological     Association,     Warehan 

(England).  River  Lab. 

J.  H.  Baker,  and  D.  R.  Orr. 

Journal  of  Ecology,  Vol.  74,  No.   1,  p  155-165 

March  1986.  2  tab,  3  fig,  28  ref. 

Descriptors:  'Aquatic  plants,  'Epiphytic  bacteria 
Leaf  surface  community. 

The  population  densities  of  bacteria  on  the  leave 
of  a  range  of  aquatic  plant  species  were  deter 
mined,  including  differences  both  within  and  be 
tween  leaves  of  the  same  plant.  The  spatial  distri 
bution  of  epiphytic  bacteria  was  determined  oi 
Apium  nodiflorum  (L.)  Lag.,  Elodea  canadens 
Michx.,  Glyceria  maxima  (Hartm.)  Holmberg 
Glyceria  Maxima  (Hartm.)  Holmberg,  Nasturtiun 
officinale  R.  Br.,  and  Veronica  beccabunga  L.  Thi 
proportion  of  the  total  variance  due  to  the  variano 
between  leaves  ranged  widely  (0.04  to  0.82).  Twi 
species  (Nasturtium  officinale  and  Veronica  becca 
bunga)  had  significantly  larger  populations  on  th 
abaxial  surfaces  of  their  submerged  leaves  than  oi 
the  adaxial  surfaces  of  the  same  leaves.  Hie  olde 
the  leaf,  the  greater  was  the  bacterial  density.  Th 
aerial  parts  of  floating  and  emergent  plants  hai 
substantially  lower  bacterial  densities  than  the  sub 
merged  parts.  No  significant  seasonal  difference 
were  discernible  between  leaves  of  the  same  age 
but  significant  short  term  changes  were  detecto 
on  Ranunculus  penicillatus  var.  calcareus.  (Peters 
PTT) 
W86-04696 


FROM  SWAMP  TO  LAKE:  RECENT  CHANGE 
IN  A  LOWLAND  TROPICAL  SWAMP, 

Papua  New  Guinea  Univ.,  Port  Moresby.  Dept.  c 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04697 


NITROGEN  CYCLING  ES  A  FRESHWATE1 
MARSH  OF  PANICUM  HEMJTOMON  OI 
THE  DELTAIC  PLATN  OF  THE  MISSISSIPP 
RIVER, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  fo 
Wetland  Resources. 

R.  D.  DeLaune,  C.  J.  Smith,  and  M.  N.  Sarafyan. 
Journal  of  Ecology,  Vol.  74,  No.  1,  p  249-25( 
March  1986.  2  fig,  1  tab,  26  ref. 

Descriptors:  'Marshes,  'Freshwater  marshes,  'Ni 
trogen  Cycle,  Mississippi  River,  'Deltaic  plaii 
Louisiana,  Nitrogen  fixation. 

The  response  of  Panicum  hemitomon  to  adde 
nitrogen  was  determined  and  the  major  nitroge 
fluxes  including  fixation  and  losses  from  a  P.  hem 
tomon  freshwater  marsh  were  measured.  Th 
marsh  bordered  Lac  des  Allemandes,  a  65  sq  ki 
freshwater  lake  in  the  northern  part  of  Baratari 
Basin  located  along  the  deltaic  plain  of  the  Missi; 
sippi  River.  P.  hemitomon  is  the  predominar 
freshwater  plant  in  these  marshes,  a  large  percenl 
age  of  which  are  floating  marsh  or  flotant  an 
contain  a  mat  of  roots  and  plant  remains  o verlyin 
an  unconsolidated  peat  layer  0-35  cm  thick,  undei 
lain  by  1-5  m  of  organic  ooze  which  grades  wit 
depth  to  clay.  Nitrogen  is  apparently  a  limitin 
nutrient  since  supplemental  nitrogen  increase 
above  ground  biomass  by  40  percent.  There  i 
apparently  little  loss  of  internal  nitrogen  from  th 
system  since  80  percent  of  the  nitrogen  added  I 
the  rate  of  3  grams  per  sq  m  was  recovered  in  th 
soil  plant  system  at  the  end  of  the  growing  seasor 
Nitrogen  fixation  was  the  principal  source  of  nitre 
gen  to  this  vast  freshwater  system  with  6.7  gram 
per  sq  m  per  year  being  added.  These  marshes  ar 
apparently  serving  as  large  nitrogen  sinks,  with  1 
grams  per  sq  m  per  year  being  retained  as  organi 
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nitrogen  as  a  result  of  accretion  as  determined  by 
137Cs  dating.  The  results  suggest  that  these  fresh- 
water marshes  may  improve  water  quality  by  re- 
moving nutrients  from  inflowing  water.  (Peters- 
PTT) 
W86-04698 


USE  OF  LAMINATED  LAKE  SEDIMENTS  IN 
THE  ESTIMATION  AND  CALD3RATION  OF 
EROSION  RATES, 

Plymouth  Polytechnic  (England).  Dept.  of  Envi- 
ronmental Sciences. 

P.  E.  O'Sullivan,  M.  A.  Coard,  and  D.  A. 
Pickering. 

IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
385-396,  3  fig,  3  tab,  34  ref. 

Descriptors:  'Erosion  rates,  *Lake  sediments, 
•Drainage  area,  *Deposition,  Erosion,  Laminated 
sediments,  England,  Cores,  Sedimentation,  La- 
goons, Cornwall,  Loe  Pool,  Cober  River. 

The  value  of  lake  sediments  as  a  potential  source  of 
information  for  the  study  of  the  ontogeny  of  drain- 
age basins  is  considered,  and  the  importance  of  this 
information  to  geologists  and  geomorphologists  is 
discussed.  In  particular,  the  laminated  sediments 
known  as  clastic  varves,  which  are  composed 
mainly  of  allochthonous  material,  afford  an  excel- 
lent opportunity  for  the  study  of  erosion  rates.  The 
clastic  varves  of  Loe  Pool,  a  coastal  lagoon  in 
Cornwall  (United  Kingdom),  have  been  used  to 
study  erosion  rates  in  the  basin  for  the  River  Cover 
in  tie  period  from  approximately  1860  to  the 
present.  Multiple  coring  of  the  most  recent  sedi- 
ments was  used  to  calculate  volume,  mass  and 
influx  of  dry  matter  and  ash  to  the  pool  during 
periods  of  intensive  mining,  and  the  subsequent 
post-niining  period.  Erosion  rates  were  found  to  be 
approximately  174  t/km/yr  in  the  late  nineteenth 
century,  between  360  and  420  t/km/yr  during  the 
early  twentieth  century,  and  approximately  12  t/ 
km/yr  at  present.  (See  also  W86-04896)  (Halter- 
man  -  PTT) 
W86-04933 


HYDROTHERMAL-BIOLOGICAL  COUPLING 
OF  LAKE  EUTROPHICATION  MODELS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04938 


LAKE  RESTORATION:  A  FTVE-YEAR  EVAL- 
UATION OF  THE  MIRROR  AND  SHADOW 
LAKE  PROJECT  WAUPACA,  WISCONSIN, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5G. 
W86-04939 


NATURAL  FLOW  VISUALIZATION  IN  LAKE 
EYRE,  SOUTH  AUSTRALIA, 

Flinders  Univ.  of  South  Australia,  Bedford  Park. 

School  of  Earth  Sciences. 

J.  A.  T.  Bye,  R.  A.  D.  Byron-Scott,  T. 

Maxworthy,  and  R.  A.  Nunes. 

EOS,  Transactions,  American  Geophysical  Union, 

Vol.  67,  No.  5,  p  58-59,  February  4,  1986.  3  fig,  1 

tab,  6  ref. 

Descriptors:  *Flood,  *Flow  pattern,  *Water  cur- 
rents, *Waves,  'Aerial  reconnaissance,  Flow 
around  objects,  Lake  Eyre,  South  Australia,  Fine 
silt,  Dissolved  salt. 

A  rare  flooding  event  occurring  in  Lake  Eyre, 
South  Australia,  permitted  visualization  of  flow 
patterns.  This  is  possible  because  a  sharp  boundary 
persists  between  dissolved  gypseous  salt  (from  the 
bottom  of  the  lake  when  dry)  and  fine  silt,  which  is 
suspended  from  elsewhere  in  the  lake.  Aerial  ob- 
servations were  conducted  of  the  following  phe- 
nomena: (1)  a  series  of  nearly  two-dimensional 
rollers  or  breaking  waves,  which  occurs  on  the 


southern  interface  between  and  the  silty  water  in 
the  lee  of  the  sand  islands  and  the  clear  water  that 
is  flowing  along  the  coastal  channel;  (2)  an  injec- 
tion of  clear  water  over  a  low  sand  bar  into  silty 
water,  a  distance  of  600  m,  which  shows  a  series  of 
fine  entrainment  features  and  an  asymmetric  head; 
and  (3)  a  family  of  quasi-horizontal  intrusions, 
through  which  the  silty  water  was  interleaving 
with  the  clear  water  across  the  northern  interface 
in  the  lee  of  the  islands.  (Rochester-PTT) 
W86-04981 


DECLINING  LAKE  SEDIMENT  PHOSPHO- 
RUS RELEASE  AND  OXYGEN  DEFICIT  FOL- 
LOWING WASTEWATER  DIVERSION, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-05025 


MONITORING  SEBAGO  LAKE  WATER  QUAL- 
ITY BELOW  THE  THERMOCLINE, 

Portland  Water  District,  ME. 

For  primary  bibliographic  entry  see  Field  5F. 

W86-05027 


STUDIES  OF  DHJRNAL  ACID  FLUCTUA- 
TIONS IN  BRITISH  ISOETID-TYPE  SUB- 
MERGED AQUATIC  MACROPHYTES, 

Saint  Andrews  Univ.  (Scotland).  Dept.  of  Plant 

Biology  and  Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-05064 


SUCCESSION  OF  COMMUNITIES  IN  THE 
GOCZALKOWICE  DAM  RESERVOIR  IN  THE 
PERIOD  1955-1982, 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

E.  Krzyzanek,  H.  Kasza,  W.  Krzanowski,  T. 

Kuflikowski,  and  G.  Pajak. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.   106, 

No.  1,  p  21-43,  1986.  7  fig,  3  tab,  49  ref. 

Descriptors:  'Reservoirs,  'Ecosystems,  'Goc- 
zalkowice Dam,  Poland,  Lake  morphology, 
Aquatic  plants,  Aquatic  animals,  Aquatic  life, 
Aquatic  environment. 

The  dam  reservoir  at  Goczalkowice  was  con- 
structed in  the  years  1950-1955,  as  a  water  intake 
for  community  supply  and  for  retention.  Thanks  to 
the  hydrological  investigations  carried  out  continu- 
ously from  the  filling  of  the  reservoir,  the  process 
of  biocenotic  formation  and  the  succession  of  plant 
and  animal  organisms  could  be  examined  against 
the  background  of  changes  in  the  chemical  compo- 
sition of  the  water.  In  the  28  years  of  the  reser- 
voir's existence  five  stages  of  biocenotic  formation 
were  differentiated  against  the  background  of 
changes  in  the  chemical  constituents  of  the  water. 
In  the  first  stage,  just  after  damming,  riverine  and 
land  biocenoses  were  destroyed.  Three  months 
after  the  filling  of  the  reservoir  the  second  stage 
began,  taking  about  two  months;  the  period  of 
initial  formation  of  biocenoses  in  the  reservoir.  The 
third  period,  dating  from  1956  to  the  early  sixties, 
was  still  characterized  by  a  poor  chemical  and 
biological  stabilization.  The  dynamic  development 
of  plankton,  benthos,  and  mycrophytes  was  noted. 
The  fourth  stage,  from  the  early  sixties  to  the 
beginning  of  the  seventies,  can  be  termed  'oligotro- 
phication'  period  in  the  development  of  the  reser- 
voir. The  biocenoses  were  finally  formed,  while 
their  quantitative  composition  deteriorated.  The 
fifth  stage,  started  at  the  beginning  of  the  seventies 
and  still  continues.  The  fertility  of  the  reservoir, 
the  concentration  of  calcium,  magnesium,  chlor- 
ides, and  sulfates,  and  of  nutrients  increased.  This 
was  manifested  by  the  more  intensive  development 
of  plants  and  animals,  especially  of  phytoplankton 
with  blooms  of  Microcystis  aeruginosa.  (Lantz- 
PTT) 
W86-05084 


SIGNIFICANCE  AND  DEGREE  OF  ABIOSES- 
TON  CONSUMPTION  IN  THE  FILTER- 
FEEDER    DAPHNIA    GALEATA    SARS    AM. 


RICHARD    (CLADOCERA)    IN    LAKE    BALA- 
TON, 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05085 


INVESTIGATIONS    ABOUT    THE    FATE    OF 
HEAVY  METALS  IN  LAKES:  U.  THE  ROLE  OF 
IRON  AND  MANGANESE  REMOBILIZATION 
TO   THE   HYPOLIMNIC   ENRICHMENT   OF 
HEAVY  METALS  (UNTERSUCHUNGEN  ZUM 
VERHALTEN  VON   SCHWERMETALLEN   IN 
GEWASSERN:    II.    DIE    BEDEUTUNG    DER 
EISEN-   UND  MANGAN-REMOBIXISIERUNG 
FUER  DIE  HYPOLEMNISCHE  ANREICHER- 
UNG  VON  SCHWERMETALLEN), 
Technische  Univ.   Berlin  (Germany,  F.R.).  Inst, 
fuer  Technischen  Umweltschutz. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05088 


DIAGNOSTIC  STUDY  ON  THE  VERTICAL 
CIRCULATION  AND  THE  MAINTENANCE 
MECHANISMS  OF  THE  CYCLONIC  GYRE  IN 
LAKE  BIWA, 

Shiga  Univ.,  Otsu  (Japan).  Dept.  of  Earth  Science. 
S.  Endoh. 

Journal  of  Geophysical  Research,  Vol.  91,  No.  CI, 
p869-876,  January  15,  1986.   1  tab,  8  fig,  27  ref. 

Descriptors:  'Cyclonic  gyre,  'Limnology,  'Verti- 
cal circulation,  'Lake  Biwa,  Thermal  stratification, 
Downwelling,  Upwelling,  Differential  heating, 
Seasonal  variation,  Mathematical  models,  Japan, 
Lakes. 

The  physical  significance  of  vertical  circulation 
and  evidence  for  its  existence  in  Lake  Biwa,  Japan, 
are  shown,  and  some  maintenance  mechanisms  of 
the  gyre  are  discussed  on  the  basis  of  a  previously 
developed  diagnostic  model  and  observed  water 
temperature  distributions.  Lake  Biwa,  the  largest 
lake  in  Japan  has  a  stable  cyclonic  gyre  during 
seasons  of  thermal  stratification.  A  vertical  circula- 
tion consisting  of  downwelling  in  the  central  area 
and  upwelling  near  the  rim  of  the  gyre  is  calculat- 
ed by  the  diagnostic  model.  The  energetics  in  the 
model  indicate  that  this  vertical  circulation  corre- 
sponds to  the  decay  process  of  the  gyre.  Tracking 
of  drifters  in  summer  supports  the  presence  of  a 
vertical  circulation,  though  its  magnitude  is  about 
50%  less  than  that  estimated  by  the  diagnostic 
model.  This  is  explained  from  the  ratio  of  kinetic 
energy  and  available  potential  energy  of  the  gyre. 
The  realistic  value  of  the  vertical  eddy  viscosity  is 
estimated  to  be  0.8-2.1  sq  cm/s  in  summer.  Month- 
ly variations  of  the  horizontal  and  vertical  circula- 
tions are  calculated  by  the  diagnostic  model  using 
the  monthly  mean  density  fields.  The  gyre  and  the 
vertical  circulation  are  maximal  in  September.  The 
characteristic  decay  time  scale  of  the  gyre  is  esti- 
mated to  be  about  10  days.  The  effect  of  topo- 
graphic differential  heating  is  one  of  the  mainte- 
nance mechanisms  of  the  gyre  in  early  summer, 
and  from  late  summer  to  late  fall.  (Peters-PTT) 
W86-05094 


MODEL  OF  GAS  TRANSFER  ACROSS  AIR- 
WATER  INTERFACES  WITH  CAPILLARY 
WAVES, 

Aix-Marseille-1  Univ.  (France).  Inst,  de  Mecanique 

Statistique  de  la  Turbulence. 

M.  Coantic. 

Journal  of  Geophysical  Research,  Vol.  91,  No.  C3, 

p  3925-3943,  March  15,  1986.  2  tab,  10  fig,  70  ref. 

Descriptors:  'Capillary  waves,  'Air-water  inter- 
faces, 'Mathematical  models,  Gas  transfer,  Wind 
velocity,  Schmidt  number,  Lakes,  Eddy  diffusion, 
Hydrodynamics. 

The  transfer  of  weakly  soluble  gases  between  the 
atmosphere  and  seas  or  lakes  is  controlled  by 
liquid-phase  molecular  and  turbulent  diffusion 
mechanisms,  which  depend  on  wind  velocity  and 
gas  Schmidt  number.  A  distinct  change  in  regime 
is  observed  around  2-3  m/s,  when  capillary  waves 
appear,  which  present  models  cannot  explain.  It  is 
suggested  that  turbulent  diffusivity  be  related  with 
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(1)  possible  motions  close  to  a  free  liquid-gas  inter- 
face, (2)  mean  current  distribution  in  that  region, 
and  (3)  capillary  wave  spectra.  Resulting  transfer 
velocities  explain  laboratory  and  field  data  at  low 
and  moderate  wind  speeds.  A  mathematical  model 
was  developed  that  led  to  a  prediction  of  gas 
exchange  coefficient  as  a  function  of  interfacial 
friction,  in  the  wind  speed  range  where  wave 
breaking  is  not  important.  This  was  done  from 
purely  hydrodynamical  considerations  and  data, 
without  recourse  to  any  adjustment  of  a  constant 
from  gas  exchange  data.  The  predicted  exchange 
rates,  however,  are  in  quantitative  agreement  with 
the  best  available  experimental  results.  The  present 
approach  provides  a  satisfactory  qualitative  expla- 
nation for  the  important  amount  of  scatter  shown 
by  observations.  (Peters-PTT) 
W86-05099 


CLIMATOLOGY  OF  INTERNAL  WAVES  IN  A 
DEEP  TEMPERATE  LAKE, 

National  Water  Research  Inst.,  Vancouver  (British 

Columbia). 

R.  C.  Wiegand,  and  E.  C.  Carmack. 

Journal  of  Geophysical  Research,  Vol.  91,  No.  C3, 

p  3951-3958,  March  15,  1986.  14  fig,  34  ref. 

Descriptors:  'Seiches,  'Internal  waves,  'Climatol- 
ogy, 'Lakes,  Kootenay  Lake,  British  Columbia, 
Thermistor  chains,  Wind,  Seasonal  variation,  Ther- 
mal stratification,  Hydrodynamics,  Waves. 

The  internal  motions  in  a  large  temperate  lake  are 
examined  from  the  viewpoint  of  wave  climatology. 
Kootenay  Lake  is  a  long  (100  km),  deep  (140  m), 
dimictic  lake  in  southeastern  British  Columbia.  In- 
ternal waves  were  observed  over  an  18-month 
period  using  three  thermistor  chains  moored  along 
the  major  axis  of  the  lake.  To  characterize  their 
seasonal  aspects,  four  types  of  oscillations  are  rec- 
ognized: classical  seiches  with  amplitudes  of  10-30 
m  and  periods  of  1-2  weeks,  intrabasin  waves  with 
periods  of  2-4  days,  large-amplitude  waves  resem- 
bling nonlinear  surges,  and  high-frequency  waves 
associated  with  both  the  internal  surge  and  large- 
amplitude  internal  seiche  motions.  The  periods  of 
the  major  components  of  the  internal  wave  field 
are  determined  mainly  by  morphometry  but  vary 
seasonally  with  stratification.  Thus  the  wind, 
which  not  only  forces  internal  waves  but  can  also 
modify  stratification,  is  important.  In  large  lakes 
like  Kootenay,  the  thermal  structure  may  vary  not 
only  spatially  but  also  temporally  at  periods  com- 
parable to  those  of  the  internal  waves  themselves. 
Hence  the  shape  and  frequency  of  these  waves 
may  be  altered  as  they  pass  through  the  lake. 
Large  amplitudes  occur  during  spring  and  late 
autumn  when  stratification  is  weak.  (Peters-PTT) 
W86-05100 


CATASTROPHIC  LAKE  DRAINAGE  WITHIN 
THE  HOMATHKO  RIVER  BASIN,  BRITISH 
COLUMBIA, 

British  Columbia  Hydro  and   Power  Authority, 

Vancouver.  Geotechnical  Dept. 

I.  Blown,  and  M.  Church. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 

22,  No.  4,  p  551-563,  November  1985.  1  tab,  12  fig, 

20  ref. 

Descriptors:  'Lakes,  'British  Columbia,  'Drain- 
age, Homathko  River,  Dam  break,  Debris  flow, 
Hazard  evaluation,  Jokulhlaup,  Floods,  Lake  ice, 
Moraines. 

Three  examples  of  sudden  lake  drainage  and  some 
potentially  dangerous  situations,  encountered  in 
the  Homathko  River  basin  within  the  Coast  Moun- 
tains of  British  Columbia,  Canada  are  presented. 
Some  simple  reconnaissance  methods  used  to 
assess  potential  hazard  presented  by  a  lake  are 
evaluated.  To  understand  the  mechanism  of  failure 
and  gain  information  about  the  probability  of  fur- 
ther catastrophic  drainages,  ground  reconnaissance 
was  necessary  at  each  site.  The  three  phenomena 
related  to  sudden  lake  drainage  include:  moraine 
breaching  by  solitary  wave  action  following  an 
icefall  into  a  lake;  failure  of  a  glacier  ice  dam  by 
flotation  and  melting  to  produce  a  glacier  outburst 
flood  or  jokulhlaup;  and  debris  torrent  following  a 
moraine  breach.  The  possibility  of  a  fourth  phe- 


nomenon, moraine  failure  by  piping,  is  discussed. 
A  first  attempt  to  develop  practical  hazard  evalua- 
tion methods  before  the  event,  which  relies  on 
simple  scale  relations  or  index  relations  developed 
from  experience  of  events  elsewhere,  is  presented. 
(Peters-PTT) 
W86-05104 


EUTROPHICATION  IN  NORTHERN  TUNISIA, 

Deutsche   Gesellschaft   fuer   Technische   Zusam- 
menarbeit  G.m.b.H,  Eschborn  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5C. 
W86-05150 


CLEARANCE  RATES  OF  CRUSTACEAN  MA- 

CROFILTRATORS:  THE  NATURE  OF  IN  SITU 

RATE  DEPRESSIONS  IN  A  FERTILIZED  OLI- 

GOTROPHIC  LAKE  IN  THE  KUOKKEL  AREA, 

NORTHERN  SWEDEN, 

Uppsala   Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-05154 


AVAILABILITY  OF  PHOSPHORUS  AND  THE 
SPECIES  COMPOSITION  OF  THE  SPRING 
PHYTOPLANKTON  IN  LAKE  ERKEN, 

Uppsala  Univ.  (Sweden).  Limnologiska  Institu- 
tional. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-05156 


PRIMARY  PRODUCTION  AND  EFFECTS  OF 
ENRICHMENT  WITH  NITRATE  AND  PHOS- 
PHATE ON  PHYTOPLANKTON  IN  THE 
BARRA  BONITA  RESERVOIR  (STATE  OF  SAO 
PAULO,  BRAZIL), 

Universidade  Federal  de  Sao  Carlos  (Brazil).  Dept. 
of  Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-05157 


EPIPELIC  ALGAL  FLORA  OF  THE  RTVER 
WYE  SYSTEM,  WALES,  UK.  1.  PRODUCTTVI- 
TY  AND  TOTAL  BIOMASS  DYNAMICS, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 

Science. 

S.  E.  Antoine,  and  K.  Bensen-Evans. 

Internationale  Revue  der  Gesamten  Hydrobiolo- 

gie,  Vol.  70,  No.  4,  p  575-589,  1985.  3  tab,  6  fig,  31 

ref. 

Descriptors:  'Biomass,  'River  Wye,  'Algal 
growth,  'Productivity,  'Wales,  Chlorophyll, 
Algae,  River  Elan,  River  Iteron,  River  Lugg, 
Temperature  effects,  Seasonal  variation,  Benthos. 

The  spatial  and  temporal  distribution  of  the  epipe- 
lic  algal  flora  of  the  non-tidal  sections  of  the  River 
Wye  and  its  tributaries,  the  Rivers  Elan,  Ithon  and 
Lugg  were  investigated.  Chlorophyll-alpha  and 
productivity  values  showed  a  downstream  in- 
crease, which  was  much  less  obvious  for  the  total 
biomass.  Phaeophytin-alpha  values  followed 
almost  similar  spatial  and  temporal  fluctuations  to 
those  of  chlorophyll-alpha.  High  chlorophyll-alpha 
productivity  and  total  biomass  values  were  record- 
ed during  warmer  months  due  to  favorable  envi- 
ronmental conditions  for  algal  growth.  These  pa- 
rameters had  lower  values  during  unfavorable 
winter  and  flood  periods.  A  drop  in  the  numbers  of 
epipelic  algae  seen  during  early  autumn  after  a 
period  of  high  standing  crop  and  low  water  levels 
may  be  due  to  a  high  level  of  metabolic  activity  or 
to  grazing  by  the  zoobenthos  during  the  warmer 
months.  The  decreased  algal  population  during  the 
winter  months  is  attributed  to  the  short  day  length, 
lower  temperature  and  higher  flow  rates.) 
W86-05158 


ANALYSIS  OF  THE  BIOTIC  COMMUNITY  IN 
A  KUMAUN  HIMALAYAN  LAKE,  NAINITAL 
(U.P.),  INDIA, 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5C. 
W86-05159 


MEASURE  OF  PLANKTON  COMMUNm 
SIMILARITY  UTILIZING  VARIABLI 

WEIGHTING  OF  TOTAL  DENSITY  AND  TAX 
ONOMIC  PROPORTIONALrTY, 

Ontario   Ministry  of  the  Environment,   Rexdale 

K.  H.  Nicholls. 

Internationale  Revue  der  Gesamten  Hydrobiolo 

gie,  Vol.  70,  No.  5,  p  621-632,  1985.  8  tab,  4  fig,  V 

ref. 

Descriptors:  'Ecosystems,  'Plankton,  'Mathemati 
cal  analysis,  Taxonomy,  Gravenhurst  Bay,  Ontar 
io,  Phosphorus  removal,  Limnology,  Algae,  Spe 
cies  diversity,  Phytoplankton,  Phosphorus  remov 
al. 

Four  commonly  used  formulae  for  measuring  per 
centage  similarity  (PS)  of  biological  communitie 
were  tested  for  their  usefulness  in  relating  to  tw< 
plankton  community  properties,  species  propor 
tional  differences  and  total  density  differences.  Thi 
method  was  applied  to  phytoplankton  data  fron 
Gravenhurst  Bay,  Ontario,  where  phosphoru 
loading  reductions  have  resulted  in  significan 
changes  in  the  phytoplankton  community.  Thi 
new  expression  involves  a  seven  step  procedure  fo 
organizing  and  arithmetically  manipulating  plank 
ton  data  for  calculations  of  PS.  Any  desire< 
weighting  factor  may  be  applied  to  emphasizi 
either  the  proportionality  of  species  content  or  thi 
total  density  properties  of  the  plankton  assem 
blages.  The  expression,  as  applied  to  the  phyto 
plankton  data  from  Gravenhurst  Bay,  used  equa 
weighting  of  the  taxonomic  and  total  density  prop 
erties.  The  phytoplankton  data  were  organized  a 
ice-free  period  average  biomass  values  for  thi 
dominant  algal  classes  and  functional  groups  (i.e. 
blue-green  bloom  formers,  blue-green  nonbloon 
formers,  and  five  other  algal  classes).  The  nev 
expression  of  PS  clearly  showed  a  better  distinc 
tion  between  phytoplankton  communities  pre-  am 
post  phosphorus  control,  than  could  be  showi 
with  another  measure  of  PS  measuring  only  simi 
larity  of  taxonomic  structure.  (Peters-PTT) 
W86-05160 


CHEMICAL  AND  MICROBIOLOGICAL  PROC 

ESSES  AS  REGULATORS  OF  THE  EXCHANG1 

OF    SUBSTANCES    BETWEEN    SEDIMENT! 

AND    WATER    IN    SHALLOW    EUTROPHH 

LAKES, 

Swedish    Environmental    Research    Inst.,    Stock 

holm. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-05161 


JUVENDLE  ANADROMOUS  ATLANTH 
SALMON  OF  THREE  LAKES  OF  NEWFOUND 
LAND, 

Department  of  Fisheries  and  Oceans,  St.  John' 
(Newfoundland).  Fisheries  Research  Branch. 
V.  A.  Pepper,  N.  P.  Oliver,  and  R.  Blundon. 
Internationale  Revue  der  Gesamten  Hydrobiolo 
gie,  Vol.  70,  No.  5,  p  733-753,  1985.  4  tab,  8  fig,  5 
ref. 

Descriptors:  'Lakes,  'Salmon,  Lentic  environ 
ment,  Gander  River,  Newfoundland,  Bonavist 
Bay,  Deep  water,  Shallow  water. 

Anadromous  Atlantic  salmon  parr  (Salmo  salai 
were  captured  from  these  Newfoundland  lakes 
Salmon  Pond  on  the  Gander  River  system,  India: 
Pond  on  the  Indian  Brook  system,  and  Butts  Pom 
on  the  Middle  Brook  system.  The  first  two  system 
empty  into  Notre  Dame  Bay  on  the  northeast  coas 
of  Newfoundland.  Middle  Brook  empties  into  Bon 
avista  Bay  in  the  vicinity  of  the  community  o 
Gambo.  The  lakes  were  examined  to  determine  th 
extent  to  which  lentic  habitats  are  used  as  nurser 
areas  for  natural  populations  of  these  salmon.  Th 
observed  standing  stock  of  juvenile  salmon  in  th 
lakes  studied,  varied  inversely  with  mean  lak 
depth.  Growth  rate  of  parr  in  lacustrine  habita 
was  >  or  =  that  of  patT  in  riverine  habitats  in  th 
same  watersheds.  Yearling  and  2  year  parr  wer 
captures  most  often  in  shallow  water  <2  meter 
deep  around  the  lake  perimeters  and  were  no 
abundant  at  greater  depths.  The  3+  and  4+  par 
age  groups  were  rarely  found  inshore  but  wer 
captured  in  deeper  offshore  areas.  No  under  year 
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lings  were  found  in  lake  habitats.  It  is  concluded 
that  some  shallow  lakes  of  Newfoundland  provide 
major  rearing  areas  for  juvenile  anadromous  Atlan- 
tic salmon.  (Peters-PTT) 
W86-05163 


COMPARATIVE  LIMNOLOGY  OF  SEVERAL 
RESERVOIRS  IN  CENTRAL  INDIA, 

Government    Post   Graduate   Coll.,    Chhindwara 

(India).  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-05164 


LIMNOLOGICAL  OBSERVATIONS  ON 
RIHAND  RESERVOIR  (UTTAR  PRADESH) 
WITH  REFERENCE  TO  THE  PHYSICAL  AND 
CHEMICAL  PARAMETERS  OF  ITS  WATER, 

Central  Inland  Fisheries  Research  Inst.,  Merzapur 
(India).  All-India  Coordinated  Research  Project  on 
Ecology  and  Fisheries  of  Freshwater  Reservoirs. 
R.  K.  Singh. 

Internationale  Revue  der  Gesamten  Hydrobiolo- 
gie, Vol.  70,  No.  6,  p  857-875,  1985.  12  tab,  12  fig, 
24  ref. 

Descriptors:  'Reservoirs,  *Thermocline,  'Limnol- 
ogy, 'Nutrients,  'Rihand  Reservoir,  Phytoplank- 
ton, River  Rihand,  Uttar  Pradesh,  River  Stone, 
Ganges  River,  Monsoon,  Catchment  areas,  Lim- 
nology, Evaporation,  Temperature  effects,  Rain- 
fall, Hydrogen  ion  concentration,  Dissolved 
oxygen,  Transparency,  Seasonal  variation,  Carbon 
dioxide,  Calcium,  Magnesium,  Iron,  Nitrates. 

Observations  on  the  Rihand  Reservoir,  based  on 
monsoon  inflow,  reservoir  level,  evaporation  loss, 
air  and  water  temperature,  rainfall  and  wind  veloc- 
ity are  discussed  in  relation  to  the  physical  and 
chemical  parameters  of  this  body  of  water.  Rihand 
Reservoir  formed  as  the  result  of  constructing  a 
dam  across  River  Rihand,  is  a  tributary  of  the 
River  Stone,  which  belongs  to  the  Ganges  System. 
A  weak  thennocline  was  observed,  and  the  water 
showed  a  biogenic  chemical  stratification  during 
the  warmer  months.  Rihand  is  a  monomictic  tropi- 
cal lake  with  a  moderate  nutrient  supply,  but  is  not 
very  productive  from  the  limnological  point  of 
view.  The  nutrient  content  of  this  lake  declined 
from  1972  to  1974,  but  improved  in  1975  and  1976 
with  the  increase  in  rain  and  inflow  of  water.  The 
productivity  of  the  reservoir  depends  greatly  on 
the  nutrient  level  of  the  inflowing  water  from  the 
catchment  area,  so  that  the  monsoon  inflow  largely 
influences  the  water  quality  of  the  reservoir.  The 
phytoplankton  population  is  directly  related  to  the 
inflow  of  water  from  the  catchment  area.  (Peters- 
PTT) 
W86-05165 


FOOD  SEE  SPECTRA  AND  SPECD2S  RE- 
PLACEMENT WITHIN  HERBIVOROUS  ZOO- 
PLANKTON, 

Oslo  Univ.  (Norway).  Biologisk  Inst. 
D.  O.  Hessen,  J.  P.  Nilssen,  and  T.  O.  Eriksen. 
Internationale  Revue  der  Gesamten  Hydrobiolo- 
gie,  Vol.  71,  No.  1,  p  1-10,  1986.  1  tab,  5  fig,  42  ref. 

Descriptors:  'Zooplankton,  *Algae,  'Copepods, 
'Limnology,  Lake  Gjersjon,  Norway,  Seasonal 
variation,  Predation,  Bacteria,  Daphnia,  Phyto- 
plankton, Rotifers,  Nutrients. 

The  numerical  relationship  between  Eudiaptomus 
gracilis  and  Bosmina  longirostris  was  investigated 
in  eight  polyethylene  enclosures  in  Lake  Gjersjeen 
in  S.E.  Norway,  during  one  month  in  early 
summer  when  both  species  are  common.  At  the 
start  of  the  experiment,  the  numerical  relationship 
between  Bosmina  and  Eudiaptomus  was  <1:10, 
but  during  the  experimental  period,  a  strong  in- 
crease in  Bosmina  and  a  corresponding  decrease  in 
Eudiaptomus  and  medium-sized  algae  was  ob- 
served. The  shift  from  Eudiaptomus  to  Bosmina 
was  probably  due  to  strong  competition  on 
medium-sized  algae  while  Bosmina  in  addition  may 
utilize  smaller  algae  and  bacteria,  not  available  to 
selective  fish  predation,  suppressing  Bosmina. 
(Peters-PTT) 
W86-05168 


FATTY  ACTOS  EN  LD7IDS  FROM  PARTICU- 
LATE ORGANIC  MATTER  IN  A  EUTROPHIC 
LAKE,  LAKE  NAKANUMA,  JAPAN, 

Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-05171 


ANALYSIS  OF  THE  ENSHORE  MACROZOO- 
BENTHIC  COMMUNITY  IN  LAKE  NAINI 
TAL,  UP,  INDIA, 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Zoolo- 
gy- 

P.  K.  Gupta,  and  M.  C.  Pant. 
International  Revue  der  Gesamten  Hydrobiologie, 
Vol.  71,  No.  1,  115-125,  1986.  3  tab,  8  fig,  15  ref. 

Descriptors:  'Benthos,  'Eutrophic  lakes,  'Pollu- 
tion load,  'Temperature  effects,  Lake  Naini  Tal, 
India,  Sediments,  Population  density,  Species  di- 
versity, Lakes,  Seasonal  variation,  Life  cycles. 

Population  density,  species  richness,  diversity, 
dominance  and  similarity  indices  were  examined  in 
the  inshore  area  (0  to  1  meter  stratum)  of  Lake 
Naini  Tal  during  1978-1979.  Significant  changes  in 
the  zoobenthos  community  structures  were  found 
both  in  space  and  time.  A  classification  based  on 
similarity  index  values  of  the  data  from  different 
sampling  times  showed  two  clusters  of  species: 
winter  and  summer.  Similar  analysis  of  the  sample 
data  from  different  sites  suggested  three  clusters  of 
species  for  polluted  water,  clean  water  and  inter- 
mediate sites.  The  variation  in  the  benthos  commu- 
nity structure  over  the  season  is  primarily  related 
to  temperature,  availability  of  food  and  life  cycle 
pattern,  while  its  variation  in  space  is  related  to 
sediment  texture  and  degree  of  pollution.  (Peters- 
PTT) 
W86-05172 


FIELD  AND  LABORATORY  STUDD2S  ON 
MLE  PHYTOPLANKTON  IN  EGYPT.  I.  SOME 
PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS, 

Assiut  Univ.  (Egypt).  Dept.  of  Botany. 

A.  M.  Ahmed,  M.  H.  Haikal,  A.  A.  Mohammed, 

and  M.  A.  Zidan. 

Internationa]  Revue  der  Gesamten  Hydrobiologie, 

Vol.  71,  No.  1,  p  127-138,  1986.  1  tab,  4  fig,  57  ref. 

Descriptors:  'Rivers,  'Chemical  composition, 
'Phytoplankton,  'Physical  properties,  'Nile  River, 
Egypt,  Temperature  effects,  Dissolved  oxygen,  Ni- 
trates, Phosphate  Silicates,  Chlorides,  Photosyn- 
thesis, Seasonal  variations,  Monthly  distributions, 
Hydrogen  ion  concentration,  Sodium,  Potassium, 
Calcium,  Magnesium. 

Monthly  variations  of  some  physical  and  chemical 
characteristics  of  Nile  waters  at  Assiut  (375  km 
south  of  Cairo,  Egypt)  during  the  period  Septem- 
ber 1980  to  September  1982  were  analyzed.  The 
maximum  temperature  was  recorded  in  summer 
and  the  minimum  in  winter.  The  highest  concen- 
trations of  dissolved  oxygen  were  always  associat- 
ed with  increased  phytoplankton  populations, 
which  result  in  greater  photosynthetic  activity  and, 
accordingly,  higher  oxygen  production.  The  pH 
values  of  Nile  waters  were  in  the  vicinity  of  8.0 
The  highest  oxygen  concentrations  were  recorded 
in  the  summer  months.  The  total  soluble  salts  and 
the  total  alkalinity  exhibited  almost  identical 
trends.  Nitrate,  phosphate,  silicate  and  chloride 
concentrations  showed  no  major  trends.  (Peters- 
PTT) 
W86-05173 


COMPATIBILITY  OF  CARBON  UPTAKE 
RATES  CALCULATED  FROM  STABLE  AND 
RADIOACTIVE  ISOTOPE  DATA:  EMPLICA- 
TIONS  FOR  THE  DESIGN  OF  EXPERIMEN- 
TAL PROTOCOLS  EN  AQUATIC  PRIMARY 
PRODUCTIVITY, 

Centre  de  Recherche  en  Ecologie  Marine  et  Aqua- 
culture,  Nieul  sur  Mer  (France). 
Y.  Collos,  and  G.  Slawyk. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  7, 
No.  5,  p  595-603,  September  1985.  1  tab,  3  fig,  26 
ref. 


Lakes — Group  2H 

Descriptors:  'Phytoplankton,  'Carbon  radioiso- 
topes, 'Isotope  studies,  Primary  productivity, 
Tracers,  Mathematical  studies. 

Basic  differences  between  the  (13)C  and  the  (14)C 
techniques  of  measuring  carbon  uptake  by  phyto- 
plankton exist  at  the  level  of  the  isotopic  analysis. 
With  the  first  method,  a  ratio  of  isotopic  abun- 
dances is  measured  on  the  sample,  whereas  an 
absolute  amount  of  isotope  is  estimated  with  the 
second  method.  If  a  carbon  source  other  than  the 
labeled  one  is  utilized  by  the  phytoplankton  during 
incubation,  the  stable  isotope  method  may  be 
biased.  Specific  uptake  values  will  be  underestimat- 
ed by  this  effect.  It  is,  however,  possible  to  obtain 
unbiased  estimates  of  the  (13)C-labeled  carbon 
uptake  by  using  an  equation  containing  a  term 
describing  the  final  particulate  carbon  concentra- 
tion. Under  this  condition,  carbon  uptake  rates 
derived  from  (13)C  isotope  data  will  always  be 
compatible  with  the  (14)C  method  of  measuring 
primary  production.  These  theoretical  consider- 
ations have  led  to  a  redesign  of  experimental  pro- 
cedures for  field  work,  as  well  as  a  modification  of 
the  analytical  instrumentation  used  for  both  (13)C 
and  (15)N  tracer  work.  (Peters-PTT) 
W86-05174 


IN  SITU  PULSE  LIGHT  FLUOROMETER  FOR 

CHLOROPHYLL     DETERMINATION     AS     A 

MONITOR  FOR  VERTICAL  AND  HORTZON- 

TAL  PHYTOPLANKTON  DISTRIBUTION  ES 

LAKES, 

Aarhus  Univ.  (Denmark).  Botanical  Inst. 

U.  Uehlinger. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  7, 

No.  5,  p  605-615,  September  1985.  10  fig,  21  ref. 

Descriptors:  'Monitoring,  'Chlorophyll  A,  'Meso- 
trophic  lakes,  'Algae,  'Vertical  distribution, 
'Fluorometry,  'Phytoplankton,  Lake  Lucerne, 
Lakes,  Epilimnion. 

Methodological  problems  with  in  vivo  fluores- 
cence (IVF)  measurement  using  an  in  situ  pulse 
light  fluorometer  were  investigated  in  order  to 
validate  this  method  for  monitoring  the  vertical 
and  horizontal  chlorophyll  A  distribution  in  lakes. 
Field  data  were  collected  at  two  stations  in  the 
mesotrophic  Lake  Lucerne  (Kreuztrichter,  Kastan- 
ienbaum),  and  some  measurements  were  performed 
in  limnocorrals  suspended  in  the  same  lake.  The 
correlation  between  chlorophyll  A  and  IVF  was 
poor  in  the  upper  epilimnion  of  a  mesotrophic  lake. 
The  IVF  of  algal  cultures  and  natural  phytoplank- 
ton is  very  sensitive  to  changes  in  the  light  envi- 
ronment. The  response  of  the  IVF  to  rapid  light 
fluctuations  depends  on  the  amplitude  of  the  light 
intensity  and  the  light  conditions  to  which  the 
algae  were  exposed  before  the  onset  of  light  fluctu- 
ations. The  variability  of  the  ratio  IVF:chlorophyll 
A  concentration  makes  a  permanent  calibration  of 
the  IVF  against  chlorophyll  A  necessary.  (Peters- 
PTT) 
W86-05175 


14C-LABELLENG  PATTERNS  OF  PHYTO- 
PLANKTON: specdtic  AcnvrrY  OF  DIF- 
FERENT PRODUCT  POOLS, 

Michigan  State  Univ.,  East  Lansing.  Pesticide  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-05176 


PHYTOPLANKTON        PRODUCITVnY       EN 
TURBED  WATERS, 

Orange   Free   State   Univ.,   Bloemfontein   (South 
Africa).  Inst,  of  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-05177 


COMPARISON  OF  CARBON-SPECIFIC 
GROWTH  RATES  AND  RATES  OF  CELLULAR 
ENCREASE  OF  PHYTOPLANKTON  IN  LARGE 
LEMNETIC  ENCLOSURES, 

Freshwater   Biological   Association,   Windermere 

(England). 

C.  S.  Reynolds,  G.  P.  Harris,  and  D.  N.  Gouldney. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  7, 
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Field  2— WATER  CYCLE 


3: 


Group  2H — Lakes 

No.  6,  p  791-820,  November  1985.  19  fig,  1  tab,  58 
ref.  Natural  Environment  Research  Council  Con- 
tract No.  DGR/410/380. 

Descriptors:  *Phytoplankton,  •  Photosynthesis, 
•Growth  rates,  Lund  tubes,  Chlorophyll  growth 
rates,  Respiration,  Excretion,  Carbon  radioiso- 
topes, Lake  morphology,  Carbon  cycle,  Mathe- 
matical analysis. 

Potential  carbon-specific  growth  rates  of  phyto- 
plankton  were  estimated  from  a  series  of  measure- 
ments of  photosynthetic  radio-carbon  uptake  over 
4-  and  24-hour  exposure  periods  in  the  light  fields 
of  three  large  limnetic  enclosures  (Lund  Tubes), 
each  providing  different  limnological  and  trophic 
conditions.  Photosynthetic  behavior  and  short- 
term,  chlorophyll-specific  carbon-fixation  rates 
conformed  to  well  established  criteria  but,  over  24 
hr,  the  net  retention  represented  23-82%  of  the 
carbon  fixed  during  the  daylight  hours.  Potential 
mean  growth  rates  of  the  photo-autotrophic  com- 
munity were  calculated  as  the  net  exponential  rates 
of  daily  carbon-accumulation  relative  to  derived, 
instantaneous  estimates  of  the  cell  carbon  content. 
Apparent  actual  community  growth  rates  were 
calculated  as  the  sum  of  the  exponential  rates  of 
change  of  each  of  the  major  species  present,  cor- 
rected for  probable  rates  of  in  situ  grazing  and 
sinking,  and  expressed  relative  to  the  fraction  of 
total  biomass  for  which  they  accounted.  The  cor- 
responding values  were  only  occasionally  similar. 
It  is  suggested  that  the  measured  carbon  fixation 
rates  represent  a  capacity  for  cellular  increase 
which,  owing  to  other  likely  limitations  upon 
growth,  is  seldom  realized.  Apparent  rates  of  loss 
of  whole  cells  do  not  account  for  the  loss  of 
carbon.  The  unaccounted  loss  is  best  explained  by 
physiological  voiding  of  excess  carbon  (by  respira- 
tion, photorespiration,  excretion,  for  example) 
prior  to  the  formation  of  new  cells.  (Peters-PTT) 
W86-05178 


SEASONAL  DYNAMICS  OF  SKISTODIAPTO- 
MLJS  PALLIDUS  HERRICK  AND  OTHER 
ZOOPLANKTON  POPULATIONS  IN  DEER 
LAKE,  S.  W.  BRITISH  COLUMBIA, 

Waikato  Univ.,  Hamilton  (New  Zealand).  School 

of  Science. 

M.  A.  Chapman,  J.  D.  L  Green,  and  T.  G. 

Northcote. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  7, 

No.  6,  p  867-876,  November  1985.  6  fig,  28  ref. 

Descriptors:  *Daphnia,  *Deer  Lake,  'Population 
dynamics,  'British  Columbia,  Turbidity,  Burnaby, 
Eutrophic  lakes,  Algae,  Seasonal  variation. 

Seasonal  environmental  conditions  and  dynamics 
of  a  Skistodiaptomus  pallidus  population  are  given 
for  a  2-year  period  in  eutrophic  Deer  Lake,  Bur- 
naby, British  Columbia.  The  lake  is  small  and 
relatively  shallow,  surrounded  by  parkland  and 
agricultural  fields.  Much  of  its  watershed  is  under 
urban  and  industrial  use.  The  lake  is  heavily  used 
for  recreation,  but  with  increasing  concern,  be- 
cause of  high  water  turbidity  resulting  at  times 
from  algae.  One  major  inlet  and  a  number  of  small 
inlets  carry  water  which  is  often  nutrient-rich  into 
the  lake,  creating  a  eutrophic  environment.  Char- 
acteristics of  S.  pallidus  in  the  lake  appear  similar 
to  those  in  more  southerly  habitats.  Breeding 
occurs  between  March  and  November  with  about 
five  generations  produced  per  year.  The  annual 
cycles  of  Daphnia  rosea,  D.  pulicaria,  Diacyclops 
bicuspidatus  thomasi,  Bosmina  longirostris,  rotifers 
and  Chaoborus  flavicans  are  described.  (Peters- 
PTT) 
W86-05180 


PRACTICAL  GUIDELINES  FOR  THE  USE  OF 
ZOOPLANKTON  LENGTH-WEIGHT  REGRES- 
SION EQUATIONS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

D.  F.  Bird,  and  Y.  T.  -Prairie. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  7, 
No.  6,  p  955-960,  November  1985.   1  fig,  9  ref, 
append. 


Descriptors:  *Zooplankton,  ^Statistical  methods, 
•Regression  analysis,  Biomass,  Ecosystems,  Daph- 
nia, Mathematical  equations,  Water  analysis. 

Guidelines  are  presented  for  the  use  of  length- 
weight  equations,  relating  to  four  potential  pitfalls 
in  the  measurement  of  planktonic  biomass,  an  im- 
portant component  for  the  analysis  of  aquatic  sys- 
tems. The  first  pitfall  to  be  avoided  is  the  grouping 
of  length  measurements  prior  to  the  estimation  of  a 
common  weight.  To  avoid  miscalculation,  log 
weights  should  be  estimated  individually  from 
each  long-transformed  length,  retransformed  to 
original  units.  The  mean  weight  per  organism  can 
then  be  taken.  The  second  issue  to  be  considered  is 
bias  due  to  transformation.  The  magnitude  of  the 
bias  is  a  function  of  the  scatter  about  the  regression 
line,  but  does  not  depend  in  any  practical  way  on 
variables  other  than  the  residual  mean  square.  The 
third  issue  is  the  question  of  precision  of  length 
measurements.  Excessive  error  in  length  measure- 
ment can  affect  equation  coefficients.  Unreason- 
ably large  measurement  errors  are  needed  to  effect 
a  change  in  the  most  sensitive  predictions.  Little 
benefit  can  be  derived  from  overly  fastidious 
length  measurements.  Maximum  practical  measure- 
ment intervals  are  recommended  at  0.05  mm  for 
daphnids  and  Diaphanosoma,  0.03  mm  for  the 
smaller  Ceriodaphnia  and  Bosmina,  and  0.015  mm 
for  the  special  case  of  Holopedium  gibberum 
where  only  abdomen  length  is  measured.  The  final 
issue  involves  confidence  limits  around  the  overall 
predicted  mean  weight.  Confidence  limits  should 
be  provided  whenever  possible  to  help  the  reader 
decide  on  the  reliability  of  the  data,  and  to  allow 
quantitative  tests  of  hypotheses  involving  measures 
of  standing  crop.  The  fact  that  the  data  are  log- 
transformed  complicates  matters  because  confi- 
dence limits  are  ot  symmetrical  around  an  individ- 
ual predicted  weight,  and  because  confidence 
limits  are  larger  around  larger  organisms.  A  simple 
nonparametric  technique  called  the  bootstrap  can 
be  used  to  provide  reliable  confidence  limits 
around  the  estimate.  (Peters-PTT) 
W86-05182 


ASPECTS  OF  THE  FEEDING  ECOLOGY  OF 

TURBIN  WATER  ZOOPLANKTON.  IN  SITU 

STUDDZS     OF     COMMUNITY     FTLTRATION 

RATES    IN    SILT-LADEN    LAKE    LE    ROUX, 

ORANGE  RD/ER,  SOUTH  AFRICA 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

R.  C  Hart. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  8, 

No.  3,  p  401-426,  May  1986.  8  fig,  3  tab,  78  ref. 

Descriptors:  *Limnology,  'Ecology,  *Turbidity, 
•Silt,  *Lake  le  Roux,  *Orange  River,  *South 
Africa,  *Zooplankton,  Filtration,  Oligotrophic 
Lakes,  Reservoirs,  Lake  Verwoerd,  Copepods, 
Daphnia,  Biomass,  Temperature  effects,  Algae, 
Regression  analysis,  Statistical  analysis. 

Diel  vertical  studies  of  zooplankton  community 
filtration  rates  (CFR)  were  undertaken  in  situ  over 
two  annual  cycles  in  a  sheltered  bay  of  Lake  le 
Roux,  a  large  silt-laden  oligotrophic  reservoir  in 
the  arid  subtropics  of  South  Africa.  Lake  le  Roux 
was  formed  in  September  1976  by  the  impound- 
ment of  the  Orange  River  by  the  P.  K.  le  Roux 
Dam.  Water  transparency  varies  considerably  and 
depends  largely  upon  the  hydrological  manipula- 
tion of  this  reservoir  and  its  larger  upstream  sister, 
Lake  Verwoerd.  The  grazer  community  is  domi- 
nated by  a  copepod,  Metadiaptomus  meridianus, 
while  Daphnia  gibba,  D.  barbata  and  Moina  bra- 
chiata  account  for  the  balance.  Spot  estimates  of 
CFR  varied  from  0.1  to  75%/day  in  the  upper  10 
meters,  while  depth-integrated  values  ranged  sea- 
sonally from  0.1  to  15%/day.  Most  variations  in 
CFR  were  attributable  to  seasonal  changes  in 
grazer  biomass  and  temperature.  There  variables 
are  used  to  construct  multiple  linear  regression 
models  for  the  prediction  of  CFR  in  this  system. 
Some  higher  CFR  values  were  measured  in 
warmer  waters  with  an  unusually  rich  zooplank- 
ton. No  significant  diel  vertical  changes  in  CFR  or 
grazer  biomass  were  observed.  Both  variables  de- 
clined sharply  with  depth.  Inorganic  turbidity 
dominated  the  seston,  with  algal  carbon  account- 
ing for  less  than  about  20%  of  the  total  POC 


(particulate  organic  carbon)  available.  Feeding  re- 
sponses of  this  turbid-water  community  were  gen- 
erally consistent  with  observations  made  of  other 
assemblages,  apart  from  the  seemingly  high  specif- 
ic filtration  rates  which,  atypically,  were  inversely 
related  to  temperature.  (Peters-PTT) 
W86-05183 


SOME  CHARACTERISTICS  OF  THE  CARBON 
COMPOUNDS  RELEASED  BY  DAPHNIA, 

Norges  Tekniske  Hoegskole,  Trondheim.  Inst,  of 

Marine  Biochemistry. 

Y.  Olsen,  K.  M.  Varum,  and  A.  Jensen. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  8, 

No.  3,  p  505-517,  May  1986.  4  fig,  7  tab,  18  ref. 

Descriptors:  *Daphnia,  *Carbon  compounds, 
•Algae,  Organic  carbon,  Particle  size,  Chlorophyll 
A,  Water  pollution  sources,  Plankton. 

A  rough  characterization  of  the  organic  carbon 
released  by  some  species  of  Daphnia  grazing  on 
algae  is  presented.  The  daphnia  species  studied 
released  18  to  100%  of  the  algal  carbon  ingested  as 
dissolved  and  particulate  carbon  compounds,  pre- 
sumably as  feces.  The  particulate  fraction  consti- 
tuted on  average  79%  of  the  total  released  com- 
pounds, leaving  21%  as  dissolved  compounds.  The 
particles  released  were  very  small,  transparent,  and 
not  visible  by  light  microscopy.  They  contained 
significant  amounts  of  chlorophyll  derivatives.  Th« 
dissolved  compounds  consisted  mainly  of  small 
molecules  which  are  utilized  by  planktonic  bacte- 
ria. Particulate  organic  carbon  and  chlorophyll  A 
should  not  be  used  as  measures  for  algal  carbon  ii 
grazing  experiments  with  daphnia.  Both  param 
eters  are  influenced  by  the  animals'  fecal  particles 
yielding  lowered  clearance  rates  when  comparec 
with  those  obtained  by  using  cell  numbers  as  i 
measure  for  algal  carbon.  (Peters-PTT) 
W86-05185 


REGULATION  OF  BACTERIAL  SECONDARE 
PRODUCTION  IN  TWO  EUTROPHIC  LAKES 
AND  IN  EXPERIMENTAL  ENCLOSURES, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    De 

Ferskvands-Biologiske  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-05186 


DETRITUS  IN  THE  LITTORAL  OF  SEVERAI 
MASURIAN  LAKES  (SOURCES  AND  FATES) 
Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05189 


OCCURRENCE   OF   GASTROPODA    IN   TM 

LAKE  LITTORAL  AND  THEHt  ROLE  IN  TM 

PRODUCTION  AND  TRANSFORMATION  Ol 

DETRITUS  I.  SNAJXS  IN  THE  LITTORAL  Ol 

MIKOLAJSKDZ  LAKE  ■-  GENERAL  CHARAC 

TERISTICS  OF  OCCURRENCE, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology 

A.  Kolodziejczyk. 

Ekologia  Polska,  Vol.  32,  No.  3.,  p  441^*68,  1984. 

fig,  3  tab,  80  ref. 

Descriptors:  'Snails,  •Limnology,  *Littoral  envi 
ronment,  *Mikolajskie  Lake,  Detritus,  PeriphytOB 
Seasonal  variation,  Aquatic  plants,  Biomass,  Lak 
morphology,  Poland. 

Various  aspects  of  the  occurrence  of  snails  in  th 
littoral  of  the  Mikolajskie  Lake  were  studied.  Th 
variation  in  numbers,  biomass,  and  dominanc 
structure  of  the  snails  living  on  the  most  numerou 
littoral  substratex  were  studied.  In  many  case 
snails  were  a  clearly  dominant  group  among  th 
invertebrate  macrofauna,  especially  with  regard  t 
biomass.  This  dominance  is  particularly  conspict 
ous  on  plants.  Snails  utilize  lake  macrophytes  i 
different  ways.  Emergent  plants  are  inhabit© 
throughout  the  year.  On  plants  with  annual  abov* 
ground  shoots,  a  marked  growth  in  numbers  coil! 
be  seen,  and  in  biomass  as  well,  in  the  successiv 
months.  On  plants  with  perennial  abovegrour* 
shoots,  used  by  animals  as  a  substrate  throughoi 
the  year,  changes  in  numbers  of  the  snails  in  sue 
cessive  months  are  irregular.  For  both  these  plai 
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groups,  great  differences  have  been  found  also  in 
the  species  composition  and  dominance  structure 
of  the  snails  inhabiting  them.  In  summer,  the  larg- 
est numbers  of  snails  per  1  sq  m  of  the  littoral  are 
found  on  submerged  vegetation  and  on  plants  with 
floating  leaves,  as  well  as  on  the  stony  bottom.  In 
sediments,  and  on  the  annual  P.  australis,  both  the 
average  numbers  of  snails  and  their  biomass  are 
many  times  greater  than  in  the  habitats  mentioned 
earlier.  It  has  been  estimated  that  in  the  ice-free 
period,  submerged  plants,  and  those  with  floating 
leaves  hold  up  to  63%  of  numbers,  and  up  to  79% 
of  biomass  of  all  the  snails  in  the  Mikolajskie  Lake. 
On  account  of  its  very  small  surface  area,  the  stony 
bottom  of  this  lake,  as  a  substrate,  plays  a  very 
small  role.  In  spite  of  its  considerable  colonizable 
surface  area,  P.  australis  harbors  a  small  number 
md  low  biomass  of  snails.  In  spring,  the  main 
environment  where  most  snails  in  the  Mikolajskie 
Lake  live  is  the  sediment  zone,  (see  also  W86- 
35191)(Lantz-PTT) 
W86-05190 


OCCURRENCE    OF   GASTROPODA    IN   THE 

LAKE  LITTORAL  AND  THEER  ROLE  IN  THE 

PRODUCTION  AND  TRANSFORMATION  OF 

DETRITUS   H.   ECOLOGICAL  ACTIVITY  OF 

SNAILS, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 

A  Kolodzieiczvk. 

Ekologia  Polska,  Vol.  32,  No.  3.,  p  469-492,  1984. 

12  tab,  76  ref. 

Descriptors:  *Snails,  'Limnology,  'Littoral  envi- 
ronment, 'Feces,  Gastropods,  Detritus,  Mikolajs- 
tie  Lake,  Periphyton,  Seasonal  variation,  Aquatic 
plants,  Lake  morphology,  Poland. 

Various  signs  were  studied  of  the  activity  of  snails 
xmnected  with  the  production  and  transformation 
of  detritus  by  these  animals.  Most  of  the  snail  taxa 
under  study  have  been  found  to  prefer  plant  detri- 
tus and  periphyton  as  their  food,  with  L.  stagnalis 
the  only  species  that  readily  ate  living  plants  with 
ielicate  tissues.  A  comparison  of  the  quantities 
xmsumed  during  24  hours  of  preferred  and  avoid- 
ed foot  items,  demonstrate  that  the  former  were 
eaten  in  much  larger  amounts.  The  organic  matter 
:ontained  in  them  also  was  better  assimilated,  with 
ibout  30-80%  of  the  organic  matter  ingested  being 
returned  to  the  environment  in  the  form  of  fecal 
detritus.  Calculated  per  individual,  the  circadian 
production  of  feces  by  the  particular  species  is 
very  different,  ranging  on  an  average  from  0.5  mg 
Iry  wt.  in  Theodoxus  fluviatilis  to  40.8  mg  in 
Planorbarius  corneus.  If  calculated  per  1  g  dry  wt 
of  animal,  the  respective  values  appear  to  be 
iloser,  amounting  on  an  average  to  about  30-65  mg 
For  most  of  the  taxa  analyzed.  For  snails  of  the 
same  species  the  amount  of  feces  excreted  clearly 
depends  on  the  kind  of  food,  but  little  on  the  body- 
size  of  an  animal,  over  a  fairly  wide  range  of  this 
parameter.  In  T.  fluviatilis  a  lack  of  correlation  has 
been  found,  over  a  fairly  wide  range  of  tempera- 
ture values,  between  it,  and  the  number  of  fecal 
pellets  excreted.  In  all  experiments  a  great  varia- 
tion in  the  amount  of  feces  excreted  was  observed 
among  individuals  of  the  same  species,  as  well  as  in 
the  same  individuals  between  successive  days.  It 
was  found  that  snail  also  excreted  small  amounts  of 
feces  underneath  the  ice  cover  in  winter.  Based  on 
this  study,  the  quantity  of  feces  produced  by  differ- 
ent snail  taxa  has  been  estimated.  Snails  inhabiting 
submerged  macrophytes  excrete  as  much  as  90% 
of  the  total  amount  of  88  tons  of  dry  weight  of 
snail  fecal  detritus  input  to  Mikolajskie  Lake  in 
summer.  Snails  living  on  emergent  macrophytes 
produce  as  little  as  2%  of  the  total  snail  feces. 
Very  small  amounts  of  feces  are  excreted  by  stony- 
bottom-dwelling  snails.  This  results  from  the  fact 
that  this  environment  represents  a  small  part  of  the 
surface  area  of  the  lake,  and  that  the  dominant 
species  in  this  lake  is  T.  fluviatilis  which  excretes 
the  smallest  amount  of  feces  among  the  snail  taxa 
studied,  (see  also  W86-O5190)(Lantz-PTT) 
W86-05191 


LIFE  CYCLE  AND  THE  ZONES  OF  OCCUR- 
RENCE OF  MESOCYCLOPS  LEUCKARTI 
CLAUS  (CYCLOPODDA,  COPEPODA), 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 


K.  Papinska. 

Ekologia  Polska,  Vol.  32,  No.  3.,  p  493-531,  1984. 

21  fig,  4  tab,  53  ref. 

Descriptors:  'Copepods,  'Sediments,  'Limnology, 
'Water  depth,  Masurian  lakes,  Eutrophication,  Mi- 
kolajskie Lake,  Daphnia,  Nutrient  availability,  Sea- 
sonal variation,  Lake  morphology,  Poland. 

Research  studies  were  conducted  which  covered 
37  lakes  in  the  Masurian  lakeland  region  of  Poland, 
the  most  intensive  of  which  were  conducted  in 
Mikolajskie  Lake.  Seasonal  variations  in  numbers, 
zone  of  occurrence,  and  age  structure  of  the  Meso- 
cyclops  leuckarti  population  were  analyzed  for  3 
consecutive  years  against  thermal  conditions, 
oxygen  content,  and  composition  and  total  abun- 
dance of  the  whole  crustacean  community.  The 
life  cycle  of  M.  leuckarti  can  follow  one  of  three 
patterns:  with  a  diapause  lasting  about  9  months, 
without  a  diapause,  and  with  a  diapause  lasting 
about  5  months.  A  comparison  was  also  made  of 
the  course  of  the  life  cycles  of  M.  leuckarti  and  M. 
(Th.)  oithonoides,  a  closely  related  species  with 
similar  requirements.  It  was  found  that  M.  leukarti 
is  present  in  the  near-bottom  water  layer  and  in  the 
bottom  sediments,  as  well  as  the  pelagic  zones. 
This  distribution  varied  however,  dependent  upon 
the  location  of  available  nutrients,  which  in  turn 
varied  depending  upon  seasonal  distributions  of 
oxygen,  and  the  bottom  sediment  chemistry.  In  the 
bottom  sediments,  both  resting  stages  and  active 
individuals  of  M.  leukarti  were  found.  An  analysis 
of  the  data  from  35  lakes,  collected  during  the 
summer  stagnation,  has  demonstrated  that  the  pres- 
ence of  M.  leukarti  in  the  bottom  sediments  in 
summer  depends  also  on  the  composition  and  num- 
bers of  the  cyclopoid  copepods  found  in  the  pela- 
gial  zone,  and  that  not  in  all  lakes  does  the  life 
cycle  of  M.  leuckarti  include  a  diapause  lasting 
about  9  months.  It  seems  that  both  the  occurrence 
above  the  bottom,  and  the  passing  of  M.  leuckarti 
into  the  bottom  sediments  to  diapause,  there  are  to 
a  large  extent,  controlled  by  the  conditions  of  the 
biotic  environment,  which  make  it  possible  for  the 
species  to  outlast  adverse  food  conditions.  (Lantz- 
PTT) 
W86-05192 


ZONATION  IN  PERD7HYTON  COLONIZING 
CONCRETE  BLOCKS  ON  THE  SHORE  OF 
LAKE  ZEGRZYNSKIE, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
E.  Pieczynska,  and  D.  Banas. 
Ekologia  Polska,  Vol.  32,  No.  3.,  p  533-552,  1984. 
11  fig,  33  ref. 

Descriptors:  'Algae,  'Concretes,  'Artificial  lakes, 
'Lake  Zegrzynskie,  'Periphyton,  Nematodes, 
Algal  growth,  Water  level  fluctuations,  Cyano- 
phyta,  Chlorophyta. 

The  qualitative  and  quantitative  composition  of 
periphyton  colonizing  the  concrete  embankments 
of  Lake  Zegrzynskie  were  analyzed.  The  effect  of 
water  level  fluctuations  on  the  number  and  compo- 
sition of  periphytic  animals  was  investigated,  in- 
cluding the  colonization  rate  of  periphyton-free 
substrates.  On  the  emergent  parts  of  the  concrete 
blocks,  the  crustaceous  type  of  periphyton  is 
formed,  mainly  by  blue-green  algae.  On  the  sub- 
merged parts,  filamentous  periphyton  grow,  with 
green  algae  being  the  dominant  species.  Along  the 
shoreline,  there  is  a  narrow  belt  of  periphyton 
which  varies  in  composition.  The  number  of 
animal  species  present,  and  the  density  of  individ- 
uals, are  greater  with  filamentous  periphyton  (Ne- 
matoda  spp.  dominated).  The  decreasing  water 
level  caused  drying,  resulting  in  a  distinct  reduc- 
tion of  periphytic  organisms.  Field  experiments  on 
colonization  of  bare  substrates  show  that  the  new 
periphyton  structure  in  concrete  blocks  is  depend- 
ent on  water  level  fluctuations.  (Lantz-PTT) 
W86-05193 


THERMAL  AND  OXYGEN  CONDITIONS  AND 
THE  CHEMICAL  COMPOSITION  OF  THE 
WATER  IN  THE  GREAT  MASURIAN  LAKES, 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 

Kortowo  (Poland). 

For  primary  bibliographic  entry  see  Field  5C. 


W86-05194 


SOME  OBSERVATIONS  ON  HOCHSTETTER'S 
FROG  IN  THE  CATCHMENT  OF  THE  MOTU 
RTVER,  EAST  CAPE, 

Department  of  Scientific  and  Industrial  Research, 
Havelock  North  (New  Zealand).  Ecology  Div. 
J.  A.  McLennan. 

New  Zealand  Journal  of  Ecology,  Vol.  8,  pl-4, 
1985.  3  fig,  1  tab,  6  ref. 

Descriptors:  'Frogs,  'Rivers,  'Catchment  areas, 
Motu  River,  New  Zealand,  Silting,  Ecological  ef- 
fects, Environmental  effects,  Stream  degradation. 

The  distribution  and  abundance  of  Hochstetter's 
frog  (Leiopelma  hochstetteri  Fitzinger)  in  part  of 
the  catchment  of  the  Motu  River  was  assessed 
during  two  short  surveys  in  1981  and  1983.  The 
Motu  River  rises  in  the  Ruakumara  Range  and 
flows  northwest  through  steep,  heavily  forested 
hill  country  before  entering  the  Bay  of  Plenty  and 
Haupoto,  East  Cape,  New  Zealand.  Specimens 
were  found  in  most  tributaries  examined  and  on 
banks  of  the  main  river,  above  extreme  flood  level. 
The  highest  counts  were  obtained  in  areas  with 
stable,  moss  covered  substrates,  shaded  by  over- 
hanging vegetation.  Frogs  in  the  Upper  Motu 
River  were  significantly  further  away  from  the 
edge  of  streams  than  those  in  the  catchment  of  the 
Takaputahi  River.  Geologically,  the  catchment  of 
the  Motu  River  is  inherently  unstable  and  some 
silting  and  degradation  of  stream  occurs  naturally. 
Since  the  Hochstsetter's  frog  is  vulnerable  to  any 
disturbance  that  affects  the  stability  of  streams,  the 
added  burden  of  high  numbers  of  browsing  animals 
may  increase  erosion  in  the  catchment  to  levels 
which  adversely  affect  the  frog  population. 
(Peters-PTT) 
W86-05197 


UNUSUAL    MICROORGANISMS    OBSERVED 
IN  NEW  ZEALAND  HOT  SPRINGS, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-05200 


METHOD  FOR  ENUMERATING  PROTOZOA 
IN  A  VARIETY  OF  FRESHWATER  HABITATS, 

Southampton  Univ.  (England).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-05201 


RELATIONSHIP  BETWEEN  MICROBIAL  AC- 
TrVTTY  OF  STREAM  SEDIMENTS,  DETER- 
MINED BY  THREE  DIFFERENT  METHODS, 
AND  ABIOTIC  VARIABLES, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-05202 


ENTERIC  LUMINOUS  MICROFLORA  OF  THE 
POND-CULTURED  MTLK  FISH  CHANOS 
CHANOS  (FORSKAL), 

Annamalai  Univ.,  Annamalainagar  (India).  Centre 

of  Advanced  Study  in  Marine  Biology. 

A.  Ramesh,  R.  Nandakumar,  and  V.  K. 

Venugopalan. 

Microbial  Ecology  MCBEBU,  Vol.  12,  No.  2,  p 

231-236,  June  1986.  3  fig,  1  tab,  8  ref. 

Descriptors:  'Enteric  bacteria,  'Fish  farming, 
'Ponds,  Milkfish,  Sediment,  Salinity,  Biomass, 
Vibrio  harveyi,  Vibrio  fischeri,  Brackish  water, 
Luminous  bacteria. 

The  types,  densities,  and  distribution  of  the  bacte- 
ria found  in  the  gut  of  farmed  milkfish  was  investi- 
gated. The  fish  were  collected  from  a  brackish 
water  culture  pond  adjacent  to  the  Vellar  estuary 
from  which  water  was  pumped  to  the  pond.  Signif- 
icant differences  in  luminous  bacterial  numbers 
were  found  between  gut  and  pond  water  and  be- 
tween gut  and  pond  sediment,  but  not  between 
pond  water  and  sediment.  No  significant  variation 
in  luminous  bacterial  population  among  the  gut 
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regions  was  observed.  The  quantity  of  ingesta  in 
the  fish  gut  does  not  appear  to  influence  the  bio- 
mass  of  luminous  bacteria.  Apart  from  salinity, 
environmental  parameters  did  not  appear  to  con- 
trol luminous  bacterial  populations  of  the  gut.  V. 
harveyi  and  V.  Fischeri  were  the  two  most  com- 
monly encountered  species,  and  of  the  two  lumi- 
nous species,  V.  harveyi  was  predominant.  (Peters- 
PTT) 
W86-05204 


SOURCES  AND  SINKS  OF  IONS  IN  A  SOFT 
WATER,  ACIDIC  LAKE  IN  FLORIDA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05217 


EFFECT  OF  SERIAL  CORRELATION  ON  RES- 
ERVOIR SIZE, 

Monash  Univ.,  Clayton  (Australia). 

R.  M.  Phatarfod. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  6,  p  927-934,  June  1986.  5  tab,  21  ref. 

Descriptors:  'Correlation  analysis,  'Reservoir  ca- 
pacity, Correlation  coefficient,  Mathematical  anal- 
ysis, Model  studies,  Inflows,  Seasonal  variation, 
Flow  profiles. 

The  effect  of  the  serial  correlation  coefficient  of 
the  inflows,  on  reservoir  size,  when  large  reser- 
voirs are  involved,  is  investigated.  Specifically, 
reservoir  size  ratios,  i.e.,  the  ratio  of  the  reservoir 
size  when  the  serial  correlations  are  present  to  the 
size  when  they  are  neglected,  assuming  reliability 
and  draft  to  be  the  same,  are  calculated.  When  the 
reservoir  is  operated  on  an  annual  basis,  it  is  shown 
that  for  low  drafts  the  ratio  is  dependent  on  the 
inflow  model,  whereas  for  the  limiting  case  when 
the  draft  ratio  approaches  the  value  1,  the  ratio  is 
approximately  (1  4-  p)/(l  -  p),  irrespective  of  the 
inflow  model,  where  p  is  the  annual  serial  coeffi- 
cient. For  the  case  when  the  reservoir  is  operated 
on  a  seasonal  basis,  the  ratio  considered  is  that  of 
the  reservoir  size  when  all  the  serial  correlations 
are  present  to  the  size  when  the  year-end  seasonal 
correlation  is  neglected.  It  is  shown  that  for  large 
reservoirs  this  ratio  is  mainly  dependent  on  the 
annual  flow  parameters  irrespective  of  the  within- 
year  pattern  of  inflows.  (Lantz-PTT) 
W86-05253 


KINETICS  OF  MICROBIAL  MANGANESE  OX- 
IDATION AND  TRACE  METAL  BINDING  IN 
SEDIMENTS:  RESULTS  FROM  AN  IN  SITU 
DIALYSIS  TECHNIQUE, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia). 

P.  E.  Kepkay. 

Limnology  and  Oceanography,  Vol.  30,  No.  4,  p 

713-726,  July  1985.  10  fig,  2  tab,  33  ref. 

Descriptors:  *Kinetics,  'Microbial  Manganese  Oxi- 
dation, Trace  Metals,  Sediments,  Ferromanganese, 
Nickel,  Cobalt,  Copper,  Lake  Charlotte,  Nova 
Scotia. 

Sediments  associated  with  freshwater  ferroman- 
ganese concretions  in  Lake  Charlotte,  Nova 
Scotia,  contained  microscopic  precipitates  of  man- 
aganese  and  iron  were  dispersed  throughout  the 
sediment.  They  were  as  rich  in  nickel,  cobalt,  and 
copper  as  deep  sea  concretions.  In  addition,  the 
development  of  the  precipitates  appeared  to  be 
associated  with  the  microbial  oxidation  of  manga- 
nese. Results  from  the  deployment  of  poisoned  and 
unpoisoned  dialysis  probes  or  'peepers'  demon- 
strated that  microbial  manganese  oxidation  and 
nickel  binding  were  closely  associated,  causing  a 
fivefold  enhancement  of  abiotic  processes  such  as 
adsorption.  The  microbial  enhancement  of  copper 
binding  was  far  less  pronounced,  due  to  organic- 
metal  interactions  in  competition  with  manganese 
oxidation.  Organic-metal  interactions  and  oxidation 
may  both  have  been  in  effect  during  iron  binding, 
but  the  relative  importance  of  the  two  processes 
could  not  be  determined  from  the  kinetic  data. 
(Lantz-PTT) 
W86-05278 


WIND-FORCED  MOTIONS  IN  STRATIFIED 
LAKES  AND  THEIR  EFFECT  ON  MIXED- 
LAYER  SHEAR, 

Western   Australia   Univ.,   Nedlands.   Centre   for 

Water  Research. 

S.  G.  Monismith. 

Limnology  and  Oceanography,  Vol.  30,  No.  4,  p 

771-783,  July  1985.  8  fig,  1  tab,  17  ref. 

Descriptors:  'Wind-forced  motions,  'Stratified 
lakes,  'Mixed  layers,  'Shear,  Model  studies. 

The  solution  for  the  response  of  a  rectangular,  n- 
layered,  stratified  lake  to  an  arbitrarily  varying  (in 
time)  wind  stress  is  presented.  The  case  n  =  3  is 
considered  in  detail.  For  a  three-layered  lake  the 
response  is  made  up  of  the  individual  responses  of 
one  external  and  two  internal  modes.  When  the 
upper  layer  is  shallow  relative  to  the  other  two 
layers,  the  mixed-layer  shear  is  due  almost  entirely 
to  the  slower,  second-mode  response.  Moreover, 
the  upper  interface  can  tilt  quite  severely  while  the 
lower  interface  remains  nearly  flat.  Calculations 
based  on  the  three-layer  model  are  compared  with 
measurements  made  in  Wellington  Reservoir, 
Western  Australia.  (Author's  abstract) 
W86-05279 


PHOSPHORUS  DEPOSITION  FROM  THE 
EPILIMNION  OF  ONONDAGA  LAKE, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
M.  C.  Wodka,  S.  W.  Effler,  and  C.  T.  Driscoll. 
Limnology  and  Oceanography, Vol.  30,  No.  4,  p 
833-843,  July,  1985.  3  fig,  3  tab,  51  ref. 

Descriptors:  'Phosphorus,  'Deposition,  'Epilim- 
nion,  'Limnology,  'Onondaga  Lake,  Fluctuations, 
Sediment  traps,  Cycling  nutrients,  Organic  carbon, 
Inorganic  compounds,  Sedimentation,  Vertical 
flow. 

The  downward  flux  of  inorganic  and  organic  frac- 
tions of  phosphorus  from  the  epilimnion  of  calci- 
um-rich, hypereutrophic,  Onondaga  Lake  was  de- 
termined over  7  months  in  the  water  and  in  sedi- 
ment traps.  Material  was  collected  in  sediment 
traps  for  short  and  long  periods  (average  of  4  and 
14  days)  throughout  the  study.  A  linear  relation- 
ship between  overlying  concentrations  of  particu- 
late phosphorus  and  downward  flux  (mg  P/sq  m/ 
day)  of  phosphorus  was  only  weakly  supported 
(significant  at  99.5%  confidence  level,  r  to  the  (2) 
power  =  0.156).  About  30%  of  the  phosphorus 
was  in  inorganic  form.  The  time  average  flux  of 
particulate  phosphorus  (45.4  mg  P/sq  m/day)  was 
greater  than  any  values  in  the  literature  for  other 
systems.  The  substantial  contribution  of  inorganic 
phosphorus  to  total  phosphorus  deposition  and  the 
large  magnitude  of  the  overall  downward  flux  may 
be  attributed  to  oversaturation  with  respect  to  the 
solubility  of  calcite  in  the  epilimnion  of  the  lake. 
This  then  facilitates  the  sedimentation  of  phospho- 
rus with  calcite  and  may  also  enhance  the  settling 
of  phytoplankton  cells.  A  comparison  of  the  sedi- 
ment trap  data  with  annual  mass  balance  calcula- 
tions suggest  that  phosphorus  settling  across  the 
metalimnion  cycles  vertically,  on  the  average 
about  three  times,  before  it  is  exported  from  the 
lake  or  incorporated  into  the  sediments.  (Lantz- 
PTT) 
W86-05280 


TEMPORAL  AND  SPATIAL  TRENDS  IN 
METAL  LOADINGS  TO  SEDIMENTS  OF  THE 
TURKEY  LAKES,  ONTARIO, 

Department  of  Fisheries  and  Oceans,  Owen  Sound 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05346 


OVERVIEW  OF  THE  HYDROLOGIC  COl* 
CERNS  RELATED  TO  WETLANDS  IN  TH 
UNITED  STATES, 

Connecticut  Univ.,  Storrs.  Ecology  Section. 
V.  Carter. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  6 
No.  2,  p  364-374,  February  1986.  1  fig,  123  re 

Descriptors:  'Wetlands,  'Hydrologic  aspect 
Vegetation,  Ecosystems,  Surface-groundwater  r 
lationships,  Hydrologic  budget,  Floods,  Recharg 
Base  flow,  Estuarine  environment,  Water  qualit 

Regional,  geologic,  topographic,  and  climatic  di 
ferences  create  a  tremendous  diversity  in  wetlar 
types  and  wetland  vegetation  in  the  United  Statt 
Wetland  hydrology,  a  primary  driving  force  infl 
encing  wetland  ecology,  development,  and  persis 
ence,  is  as  yet  poorly  understood.  The  interactic 
between  groundwater  and  surface  water  and  tl 
discharge-recharge  relationships  in  wetlands  affe 
water  quality  and  nutrient  budgets  as  well  as  veg 
tative  composition.  Hydrologic  considerations  ne 
essary  for  an  improved  understanding  of  wetlai 
ecology  include  detailed  water  budgets,  wat 
chemistry,  water  regime,  and  boundary  conditior 
Wetland  values  are  often  based  on  perceived  w< 
land  functions.  These  hydrologic  functions  inclui 
(1)  flood  storage  and  flood-peak  desynchroruz 
tion,  (2)  recharge  and  discharge,  (3)  base  flow  ai 
estuarine  water  balance,  and  (4)  water-quality  re 
ulation.  Expanded  research  and  basic  data  colle 
tion  focussed  on  wetland  hydrology  and  its  rel 
tion  to  wetland  ecology  are  needed  to  identify  ai 
quantify  the  hydrologic  functions  of  wetlanc 
(Lantz-PTT) 
W86-05349 


HYDROLOGY,    DEVELOPMENT,    AND    BH 

GEOCHEMISTRY  OF  OMBROGENOUS  PEJ 

BOGS  WITH  SPECIAL  REFERENCE  TO  N 

TRIENT  RELOCATION  IN  A  WESTERN  NE1 

FOUNDLAND  BOG, 

Connecticut  Univ.,  Storrs.  Ecology  Section. 

A.  W.  H.  Damman. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  ( 

No.  2,  p  384-394,  February  1986.  12  fig,  1  tab, 

ref.  NSF  Grant  Nos.  GS-8744  and  DEB-79051" 

Descriptors:  'Peat  bogs,  'Hydrologic  aspec 
'Geochemistry,  'Nutrients,  'Newfoundlai 
Water  supply,  Sodium,  Potassium,  Magnesiu 
Calcium,  Seasonal  variation,  Vegetation,  Precipi 
tion,  Ombrogenous  bogs. 

Ombrogenous  bogs  differ  fundamentally  frc 
other  peatlands  in  their  hydrology,  and  this  affe 
peat  accumulation  and  bog  development  as  well 
the  elemental  concentrations  in  peat  and  water, 
oceanic  and  northern  parts  of  the  raised  bog  zoi 
the  surface  of  the  bog  center  remains  below  1 
critical  profile  of  the  water  mound  because  facti 
other  than  moisture  supply  limit  its  maximi 
height.  In  the  surface  peat,  Na  and  K  decre 
with  depth,  whereas  other  elements  increase  U 
greater  or  smaller  extent.  Most  elements  occur 
surprisingly  low  concentrations  below  the  anae 
bic  level.  In  an  ombrotrophic  bog  in  western  Ne 
foundland,  Na,  Mg,  and  Ca  concentrations  of  t 
water  were  5,4-5,  and  0.5  times  higher,  respecti' 
ly,  than  in  precipitation.  K  and  Mg  increa 
downslope,  especially  in  spring,  but  not  during 
vegetation  season.  In  July  and  August,  20-30% 
the  Mg,  75-80%  of  the  K,  and  93%  of  the  Ca 
removed  from  the  precipitation  while  the  wa 
seeps  over  the  bog.  Uptake  by  vegetation  is  | 
manly  responsible,  but  Ca  is  mostly  adsorbed 
the  peat.  Increased  water  flow,  rather  than  higl 
nutrient  concentration,  appears  to  account  for 
occurrence  of  more  nutrient-demanding  spec 
(Lantz-PTT) 
W86-05350 


ENVIRONMENTAL         PH  INFLUENCES 

GROWTH  AND  TISSUE  CHEMISTRY  OF  THE 
SUBMERSED  MACROPHYTE  VALLISNERIA 
AMERICANA, 

State  Univ.  of  New  York  at  Binghamton.  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-05347 


PRAIRIE  MARSHES  IN  WESTERN  CANAI 
WITH  SPECIFIC  REFERENCE  TO  THE  EOt 
OGY  OF  FIVE  EMERGENT  MACROPHYT 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Botany. 

J.  M.  Shay,  and  C.  T.  Shay. 

Canadian  Journal  of  Botany  CJBOAW,  Vol. 

No.  2,  p  443-454,  February  1986.  3  fig,  3  tab, 

ref. 
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WATER  CYCLE— Field  2 


descriptors:  'Marshes,  'Marsh  plants,  'Canada, 
'Macrophytes,  Ecology,  Manitoba,  Saskatchewan, 
Uberta,  Water  level,  Chemical  analysis,  Salinity, 
'lant  growth,  Saline  water,  Precipitation,  Standing 
Tops,  Wetlands. 

>rairie  marshes  in  western  Canada  occur  in  the 
Manitoba,  Saskatchewan,  and  Alberta  plains.  They 
ire  dynamic  habitats  characterized  by  fluctuations 
a  water  levels  and  water  chemistry.  Marsh  habi- 
ats  form  an  east-west  gradient  that  involves  a 
lecrease  in  precipitation  (525-350  mm/yr)  and  an 
ncrease  in  its  variability.  Within  the  region,  water 
alinity  ranges  from  fresh  to  hypersaline.  Water 
svels  and  chemistry  coupled  with  life  history  fea- 
nres  influence  the  distribution  and  successional 
ole  of  emergent  macrophytes.  Five  dominant 
mergents  have  aboveground  standing  crops  of 
etween  425  (Scirpus  lacustris  ssp.  glaucus)  and 
750  g/sq  m  (Typha  latifolia).  They  vary  in  repro- 
luctive  strategy  and  tolerance  to  water  levels  and 
alinity.  S.  Lacustris  ssp.  glaucus  grows  in  deep 
rater  with  conductivities  <  15  mS/cm,  and 
preads  vegetatively.  T.  latifolia,  tolerant  of  water 
luctuations  and  salinity  <  10  mS/cm,  spreads 
oth  vegetatively  and  by  seed,  particularly  under 
rawdown.  Phragmites  australis  tolerates  a  wide 
ange  of  moisture  conditions  and  salinities  (<  20 
lS/cm).  It  propagates  primarily  by  rhizomes  and 
unners.  S.  lacustris  ssp.  validus  thrives  under  un- 
table  water  regimes  but  is  saline  intolerant  (<2 
lS/cm).  It  is  short  lived  (+3  years)  and  repro- 
uces  primarily  by  seed.  S.  martimus  var.  paludo- 
iis,  which  dominates  western  wetlands,  tolerates 
ypersaline  conditions  (+  45  mS/cm),  prefers 
hanging  water  levels,  and  spreads  both  vegeta- 
vely  and  by  seed.  (Lantz-PTT) 
V86-05351 


HOTOCHEMICAL  AND  MICROBIAL  DEG- 
ADATION  OF  2,4,5-TWCHLOROANILINE  IN 
>  FRESHWATER  LAKE, 

leorgia  Univ.,  Athens.   Dept.   of  Microbiology. 
'or  primary  bibliographic  entry  see  Field  5B. 
/86-05392 


COLOGICALLY  DERIVED  GUIDELINES 
OR  MANAGING  TWO  NEW  ZEALAND 
AKES, 

•tago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

otany. 

or  primary  bibliographic  entry  see  Field  6E. 

/86-05399 


lUANnTATTVE  TECHNIQUE  FOR  ESTTMAT- 
SG  THE  BOUNDARIES  OF  WETLANDS 
ROM  VEGETATION  DATA, 

andplan  Collaborative  Ltd.,  Guelph  (Ontario). 
or  primary  bibliographic  entry  see  Field  21. 
/86-05411 


I.  Water  In  Plants 


ERMFNATION  OF  TEN  SHORELINE 
LANTS  IN  RELATION  TO  SEED  SIZE,  SOIL 
ARTICLE  SIZE  AND  WATER  LEVEL:  AN  EX- 
ERIMENTAL  STUDY, 

•ttawa  Univ.  (Ontario).  Dept.  of  Biology. 
A.  Keddy,  and  P.  Constabel. 
aumal  of  Ecology,  Vol.  74,  No.   1,  p  133-141, 
larch  1986.  6  fig,  30  ref. 

tescriptors:  Descriptors  'Water  level,  'Shoreline, 
Plants,  Ontario,  Canada,  Seed  size,  Soil  particle 
ze,  Wetland  plants. 

he  zonation  of  plants  along  environmental  gradi- 
nts  is  particularly  pronounced  on  lakeshores 
'here  species  are  distributed  along  the  two  gradi- 
nts  of  water  depth  and  exposure  to  waves.  Soil 
article  sizes  vary  and  may  influence  germination 
nd  early  establishment.  The  effect  of  position 
long  a  particle-sized  gradient  on  germination  of 
ifferent  sized  seeds  was  studied.  Seeds  of  ten 
'etland  plants  (Acorus  calamus,  Alisma  plantago- 
quatica,  Bidens  cernua,  B.  vulgata,  Cyperus  aris- 
itus,  Lythrum  salicaria,  Polygonum  punctatum, 
agittaria  latifolia,  Scirpus  americanus,  and  Typha 


angustifolia)  were  vernalized  and  then  sown  along 
a  particle  size  gradient  with  seven  stages  ranging 
from  0.125  to  0.250  to  8  to  16  mm.  The  seeds  were 
collected  from  several  wetlands  in  Lanark  County 
and  the  adjacent  Regional  Municipality  of  Ottawa- 
Carleton,  Ontario,  Canada.  Two  water  levels,  1  cm 
and  4  cm  below  the  soil  surface,  were  provided. 
The  proportion  of  seeds  producing  established 
seedlings  was  determined  for  each  particle  size  and 
each  species.  In  the  drier  treatment  nine  out  of  ten 
species  germinated  differentially  along  the  gradi- 
ent. In  the  wetter  treatment,  only  three  out  of  ten 
species  so  responded.  In  both  wet  and  dry  treat- 
ments, those  species  which  did  respond  significant- 
ly to  the  gradient  had  a  shared  preference  for  the 
fine  soil.  The  single  exception  was  Acorus  calamus 
in  the  dry  treatment.  The  species  with  the  smallest 
seeds  generally  showed  the  greatest  response  to 
the  gradient.  Large  seeded  species  had  the  broad- 
est tolerances  for  variation  in  soil  particle  sizes.  On 
lakeshores,  the  fine  particles  associated  with  shel- 
tered bays  would  allow  the  highest  recruitment. 
These  effects  would  be  most  pronounced  during 
periods  of  low  water.  The  zonation  of  adult  plants 
is  apparently  not  produced  by  species  with  differ- 
ent sized  seeds  requiring  different  soil  particle  sizes 
for  maximum  germination.  (Peters-PTT) 
W86-04694 


EFFECT  OF  WATER  STRESS  UPON  POLYA- 
MINE  LEVELS  IN  BARLEY  (HORDEUM  VUL- 
GARE  L.)  LEAVES, 

Birkbeck    Coll.,    London    (England).    Dept.    of 

Botany. 

L.  B.  Turner,  and  G.  R.  Stewart. 

Journal  of  Experimental  Botany,  Vol.  37,  No.  175, 

p   170-177,  February   1986.   3  fig,   1   tab,  21   ref. 

Descriptors:  'Water  stress,  'Barley,  'Leaves, 
Water  potentials,  Polyamines,  Plant  Physiology, 
Drought,  Turgidity. 

Changes  are  described  in  the  levels  of  putrescine, 
spermidine  and  spermine  in  intact  plants  during  the 
gradual  development  of  water  stress,  using  varie- 
ties of  barley  which  differ  in  their  tolerance  to 
drought  primarily  as  a  consequence  of  their  inher- 
ent water  requirements.  After  6  days  without 
water  Alger/Ceres,  Palmella  Blue  and  Rihane  had 
accumulated  putrescine,  although  only  in  concen- 
trations up  to  twice  those  found  in  the  controls,  but 
Roho  had  a  decreased  putrescine  content.  One 
common  response  was  identified;  the  accumulation 
and  subsequent  loss  of  putrescine  was  dependent 
upon  the  maintenance  and  loss  of  leaf  turgor  re- 
spectively. Varietal  differences  in  putrescine  accu- 
mulation were  related  to  water  consumption  rates 
and  the  extent  of  osmotic  adjustment.  Spermine 
behaved  in  a  similar  manner  to  putrescine  but 
spermidine  levels  always  decreased.  Proline  levels 
were  150  fold  higher  and  glycine-betaine  levels  50- 
fold  higher  than  polyamines  in  stressed  plants. 
Proline  and  glycine-betaine  accumulation  occurred 
once  a  threshold  turgor  was  reached,  which  in 
Roho  appeared  to  be  a  reduction  by  0.2-0.25  MPa 
or  30-40  percent.  The  importance  of  polyamine 
accumulation  during  water  stress  is  discussed. 
(Peters-PTT) 
W86-04700 


WATER  RELATIONS  OF  CHROMIUM  VI 
TREATED  BUSH  BEAN  PLANTS  (PHASEO- 
LUS  VULGARIS)  L.  CV.  CONTENDER)  UNDER 
BOTH  NORMAL  AND  WATER  STRESS  CON- 
DITIONS, 

Universidad  Autonoma  de  Barcelona  (Spain).  Fac- 
ulty of  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04701 


WATER  TABLE  OF  ALDER  AND  NEIGH- 
BOURING ELM  STANDS  IN  A  SMALL  TRIBU- 
TARY BASIN, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
H.  Fujita,  and  T.  Kikuchi. 

Japanese  Journal  of  Ecology,  Vol.  34,  No.  4,  p 
473-475,  December  1984.  2  fig,  9  ref. 

Descriptors:  'Water  table,  'Groundwater  avail- 
ability, 'Trees,  Japan,  Alder  trees,  Elm  trees,  Trib- 
utaries, Basins,  Seasonal  variation,  Rainfall. 


Water  In  Plants — Group  21 

Because  water  conditions  are  an  important  factor 
in  the  establishment  of  alder  and  elm  forests  in 
Japan,  the  water  table  in  alder  and  elm  forests  at 
the  bottom  of  a  small  tributary  valley  is  studied. 
The  area  is  at  the  base  of  a  small  tributary  valley 
dissecting  a  hilly  area  near  the  northwestern  end  of 
Miyagi  Prefecture,  Japan.  A  thick  gravel  bed  is 
under  the  fine  surface  deposits  at  the  upper  end  of 
the  study  area  and  elm  stands  are  prominent  there, 
although  alder  stands  sometimes  occur  the  moister 
areas.  The  lower  end  consists  mainly  of  clay  and 
silt  with  a  thin  gravel  bed,  except  for  the  stream 
side  where  coarse  and  fine  sands  are  deposited. 
This  area  is  usually  covered  by  alder  stands,  al- 
though the  stream  side  is  sometimes  occupied  by 
elm  stands.  The  seasonal  change  of  groundwater 
level  is  related  to  a  number  of  factors,  including 
rainfall,  evapotranspiration  and  the  nature  of  water 
movement.  Fluctuations  recorded  in  this  study  de- 
pended greatly  upon  rainfall  and  excess  water  from 
melted  snow  in  late  April.  Alder  stands  occurred 
both  at  wet  sites  where  the  water  table  was  high, 
regardless  of  the  range  of  its  fluctuation,  and 
where  the  water  table  was  low  and  stable.  The 
limit  for  elm  stands  could  not  be  determined  be- 
cause only  two  stands  were  examined.  These 
stands  occupied  well-drained  sites  where  the  water 
table  was  lower  than  40  cm.  (Peters-PTT) 
W86-05188 


CONIDIAL  FUNGI  FROM  FRESH-WATER 
FOAM, 

Osmania    Univ.,    Hyderabad    (India).    Dept.    of 

Botany. 

C.  Manoharachary,  and  D.  Bhairavanath. 

Indian  Journal  of  Botany,  Vol.  8,  No.  1,  p  67-68, 

June  1985.  1  tab,  2  ref. 

Descriptors:  'Conidial  fungi,  'Foaming,  Andra 
Pradesh,  India,  Anguillosopora  crassa,  Dactylella 
aquatica,  Freshwater,  Streams,  Lunulospora  cur- 
vula,  Triscelophorus  monosporus. 

Foam  formed  in  aquatic  ecosystems  acts  as  a  trap 
for  many  fungal  spores  and  in  particular  of  aquatic 
Hyphomycetes.  Therefore  foam  samples  collected 
were  scanned  for  a  period  of  one  year.  Foam 
samples  were  collected  from  some  streams  of  Man- 
cheppa  forest  locality  and  of  Nizamabad  District, 
Andhra  Pradesh,  India  during  1980-81.  Fresh  foam 
and  foam  samples  fixed  with  a  few  drops  of  forma- 
lin-alcohol (1:5)  were  scanned  under  the  micro- 
scope and  identified  besides  recording  their  abun- 
dance following  standard  methods.  This  survey 
revealed  the  presence  of  Anguillospora  crassa  and 
Dactylella  aquatica  with  rare  occurence,  Lunulo- 
spora curvula  and  Triscelophorus  monosporus 
which  are  more  abundant;  and  clavariopsis  aqua- 
tica of  frequent  appearance.  However,  spores  of 
Beltrania,  Curvularia,  Drechslera  and  Tetrapoloa 
were  also  observed.  A  survey  of  literature  revealed 
that  A.  crassa,  C.  aquatica  and  D.  aquatica  are  the 
new  additions  to  the  Fungi  of  India.  (Lantz-PTT) 
W86-05396 


MYCO-ECOLOGICAL  STUDIES  OF  TWO 
WATER-BODIES  FROM  ANDHRA  PRADESH, 
INDIA, 

Osmania    Univ.,    Hyderabad    (India).    Dept.    of 

Botany. 

D.  Bhairavanath  and,  and  C.  Manoharachary. 

Indian  Journal  of  Botany,  Vol.  8,  No.  1,  p  69-78, 

June  1985.  4  fig,  5  tab,  21  ref. 

Descriptors:  'Mycoflora,  'Water  tanks,  'Andhra 
Pradesh,  India,  Seasonal  distribution,  Fungi,  Mon- 
soons, Rainfall  intensity,  Hydrogen  ion  concentra- 
tion, Organic  loading,  Achlya,  Aphanomyces, 
Blastocladia,  Pythium. 

The  mycoflora,  quantitative  information,  seasonal 
variation,  distribution  and  systematics  of  aquatic 
Phycomycetes  in  two  freshwater  tanks  and  influ- 
ence of  certain  physico-chemical  factors  on  these 
fungi  have  been  studied.  Water  samples  were  col- 
lected (March  1980  to  February  1981)  from  two 
fresh  water  tanks  of  Nizamabad  District  of  Andhra 
Pradesh,  India,  selected  for  the  present  study  were 
designated  as  Tank  A  and  Tank  B,  respectively. 
These  were  located  at  1250  ft  and  1500  ft  above 
mean  sea  level.  The  sampling  sites  have  experi- 


19 


Field  2— WATER  CYCLE 


Group  21— Water  In  Plants 

enced  monsoon  (June  to  September),  Winter  (Oc- 
tober to  January)  and  summer  (February  to  May) 
with  an  average  rainfall  of  176.46  mm  for  the  year 
1980-81  and  with  a  maximum  of  377.80  mm  in  June 
1980.  Tank  water  A  harbored  more  fungal  popula- 
tion and  species  than  B.  Mycoflora  was  maximum 
in  late  monsoon  and  winter,  being  least  in  summer. 
Achlyas,  Pythiums  and  Phycomycetes  other  than 
Saprolegnia  were  more  frequent.  Low  temperature 
and  high  organic  contents  besides  the  oxygen  con- 
tents favored  the  occurrence,  distribution  and  phe- 
nology of  aquatic  Phycomycetes.  A  range  of  pH 
8.0  to  8.5  supported  good  mycoflora  than  8.5  to 
9.0.  Fungal  species  representing  Achlya,  Aphano- 
myces,  Blastocladia,  and  Pythium  besides  the  Allo- 
myces  have  been  isolated.  Some  species  were  re- 
stricted to  a  particular  tank  water  and  a  month/ 
season,  while  other  showed  irregular  distribution. 
Fungi  have  been  classified  as  'indwellers'  and  'tran- 
sients' as  per  their  completion  of  life  cycles  and 
arrival.  (Lantz-PTT) 
W86-05397 


QUANTITATIVE  TECHNIQUE  FOR  ESTIMAT- 
ING THE  BOUNDARIES  OF  WETLANDS 
FROM  VEGETATION  DATA, 

Landplan  Collaborative  Ltd.,  Guelph  (Ontario). 
M.  J.  Sharp,  and  P.  A.  Keddy. 
Environmental  Management,  Vol.  10,  No.  1,  p  107- 
112,  January  1986.  2  fig,  2  tab,  50  ref. 

Descriptors:  'Wetlands,  *Vegetation,  *Surveys, 
•Boundaries,  Marshes,  Hydrophytes,  St.  Lawrence 
River,  Canada,  Botanical  studies. 

A  method  is  proposed  for  the  accurate  delineation 
of  the  wetlands  for  planning  and  conservation  pur- 
poses. The  three-step  method  is  based  on  vegeta- 
tion zonation.  The  first  step  is  to  examine  transects 
crossing  the  transition  zone  from  marsh  to  upland. 
In  each  transect  the  uppermost  occurrence  of  each 
plant  species  is  locatedrelative  to  a  fixed  survey 
point.  The  second  step  is  to  determine  which  of 
these  species  are  hydrophytes  (wetland  plants). 
This  is  assessed  using  the  presence  or  absence  of 
morphological  and  physiological  adaptions  for 
growing  in  wet  environments.  Alternatively,  a  lit- 
erature search  using  botanical  manuals  may  suffice. 
The  third  step  determines  the  upper  limit  of  the 
wetland  by  finding  the  upper  limit  of  the  upper- 
most hydrophyte  in  each  transect,  and  taking  the 
mean  value  of  these  over  all  transects.  This  mean 
defines  the  boundary  of  the  wetland.  The  method 
is  illustrated  using  two  marshes  (Weston  Island  and 
Gray's  Creek)  along  the  north  shore  of  the  St. 
Lawrence  River  in  Ontario.  It  is  concluded  that 
this  technique  fills  the  need  for  a  low-cost  method 
for  delineating  wetlands  that  is  scientifically  defen- 
sible and  can  be  employed  on  relatively  small 
wetlands.  (Peters-PTT) 
W86-05411 


2J.  Erosion  and  Sedimentation 


MORPHOLOGY  OF  A  DELTA  PROGRADING 
BY  BULK  SEDIMENT  TRANSPORT, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Geological 

Sciences. 

P.  M.  Kenyon,  and  D.  L.  Turcotte. 

Geological  Society  of  America  Bulletin  BUGMA, 

Vol.  96,  No.  11,  p  1457-1465,  November  1985.  14 

fig,  2  tab,  42  ref.  NSF  EAR  81-21053. 

Descriptors:  'Deltas,  'Sediment  transport,  *Geo- 
morphology,  'Mathematical  models,  'Prograda- 
tion,  Mississippi  River,  Fraser  River,  Rhine  River, 
Lake  Constance,  United  States,  Canada,  Creep, 
Landslides,  Lake  Sediments. 

A  theoretical  geomorphic  model  is  developed  for 
the  propagation  of  a  river  delta  in  which  the 
patterns  of  deposition  and  movement  of  sediment 
on  the  delta  front  slope  are  dominated  by  bulk- 
transport  processes,  such  as  creep  and  landsliding. 
The  model  predicts  an  exponential  delta  front  pro- 
file, in  which  the  maximum  slope  is  controlled  by 
the  sediment  supply  to  the  delta,  the  rate  of  sedi- 
ment transport  on  the  delta  front  slope,  and  the 
depth  of  the  receiving  basin.  Applications  of  the 
model  to  the  Fraser  and  Mississippi  River  deltas 


and  to  the  Rhine  River  delta  in  Lake  Constance 
give  good  agreement  with  the  progradation  and 
morphology  of  these  deltas.  A  difference  in  trans- 
port coefficient  between  the  Mississippi  River  and 
the  other  deltas  is  attributed  to  the  differences  in 
sediment  composition  and/or  rate  of  sediment 
supply  between  this  and  the  other  deltas.  The 
derived  sediment-transport  coefficients  are  found 
to  be  much  higher  than  those  for  subaerial  hills- 
lopes.  The  results  suggest  that  deltas  prograding  by 
the  processes  considered  in  this  paper  will  adjust 
quickly  in  sediment  supply.  (Author's  abstract- 
PTT) 
W86-04702 


ANALYSIS   OF  STRATIGRAPHIC  CONTROL 
ON  RIVER  BANK  FAIXURE, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Geology. 

For  primary  bibliographic   entry  see   Field   4D. 

W86-04748 


RIVER  MECHANICS, 

University  of  East  Anglia,   Norwich  (England). 
School  of  Environmental  Sciences. 
R.  D.  Hey. 

Institution  of  Water  Engineers  and  Scientists,  Jour- 
nal, Vol.  40,  No.  2,  p  139-158,  April  1986.  10  fig,  1 
tab,  44  ref. 

Descriptors:  'River  mechanics,  'River  beds, 
'River  engineering,  Mathematical  models,  Second- 
ary flows,  Shear  stress,  Flow  resistance,  Bed  load, 
Bank  erosion,  Bank  protection,  River  channels, 
Channel  capacity,  Dredging,  Channelization,  Out- 
falls, Intakes,  Natural  channel  design,  Mountains, 
Sediment  transport,  Meanders. 

A  review  of  recent  research  on  river  mechanics 
and  its  application  to  river  engineering  practice 
includes:  dynamic  process-response  models  of 
gravel-bed  river  development,  secondary  flows, 
boundary  shear  stress,  flow  resistance  bedload 
transport,  bank  erosion,  meander  mechanisms, 
regime  dimensions  of  gravel-bed  rivers,  dominant 
discharge,  dynamic  modeling  of  river  channels, 
channel  capacity,  dredging,  widening/narrowing, 
and  straightening,  flood  banks  and  two-stage  chan- 
nels, bank  protection,  river  outfalls  and  intakes, 
natural  channel  design,  and  river  response  to 
changes  in  discharge  and  sediment  load.  In  moun- 
tainous areas,  or  proglacial  zones,  where  gravel 
bed  rivers  are  inherently  unstable,  particular  care 
has  to  be  exercised  in  the  design  and  construction 
of  river  engineering  works  in  order  to  minimize 
their  impact  on  channel  stability.  Stable  gravel-bed 
rivers  are  more  tolerant  of  such  changes.  In  con- 
trast, stable  sand-bed  rivers  are  highly  vulnerable 
because  of  high  transport  rates  and  the  absence  of 
armoring.  (Rochester-PTT) 
W86-04750 


EROSION  AND  SEDIMENT  TRANSPORT 
MEASUREMENT:  SYMPOSIUM. 

Institute  of  Hydrology,  Wallingford  (England). 
Available  from  IAHS,  2000  Florida  Ave.,  NW, 
Washington,    DC.    20009,    Price:    $40.00.    IAHS- 
AISH  Publication  No.  133,  1981.  Proceedings  of 
the  Florence  Symposium,  June  22-26,  1981.  527  p. 

Descriptors:  'Sediment  transport,  'Erosion,  Sam- 
pling, Measuring  instruments,  Suspended  sedi- 
ments, Bed  load,  Rivers,  Rainfall,  Runoff,  Sedi- 
ment yield,  Landslides,  Soil  mechanics,  Bank  ero- 
sion, Soil  loss,  Soil  erosion,  Monitoring,  Model 
studies,  Sediment  load. 

This  symposium  concerns  two  main  topics:  meas- 
urement of  sediment  transport  and  measurement  of 
erosion.  Papers  on  sediment  transport  measure- 
ment are  grouped  into  several  categories:  bed  load 
transport,  continuous  monitoring  of  suspended 
sediment  concentrations,  suspended  sediment  sam- 
pling apparatus,  suspended  sediment  sampling 
techniques,  debris  flows  and  landslides,  and  design 
of  data  collection  programs.  Papers  on  erosion 
measurement  include  rainfall  erosivity  and  splash 
erosion,  rainfall  simulators,  erosion  plot  studies, 
and  field  measurement  or  erosion.  (See  W86-04844 
thru  W86-04894)  (Cassar-PTT) 
W86-04843 


MEASUREMENT  OF  BED  LOAD  IN  RIVERS, 

Oregon  State  Univ.,  Corvallis.  School  of  Forestry. 
W.  W.  Emmett. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  3-15,  3  fig,  4  tab,  4  ref. 

Descriptors:  'Sediment  transport,  'Bed  load, 
•Sampling,  'Rivers,  Erosion,  Particle  size,  Helley- 
Smith  sampler,  Sediment  load,  Sedimentation. 

The  Helley-Smith  bed  load  sampler  is  a  direct 
measuring,  pressure  differential  sampler  designed 
for  use  with  sediment  ranging  in  size  from  coarse 
sand  to  medium  gravel.  For  sediment  particle  sizes 
between  0.50  and  16  mm,  the  Helley-Smith  bed 
load  sampler  has  a  near-perfect  sediment  trapping 
efficiency.  For  particle  sizes  smaller  than  0.50  mm 
or  larger  than  about  16  mm,  inadequate  sampling 

firocedure  for  many  rivers  consists  of  sampling  bed 
oad  at  about  20  equally-spaced  transverse  loca- 
tions on  each  of  two  transverse  across  the  river. 
This  procedure  enables  determination  of  mean  bed 
load  transport  rate  as  well  as  providing  insight  to 
spatial  and  temporal  variations  in  transport  rate. 
(See  also  W86-04843)  (Author's  abstract) 
W86-04844 


INCREASED  BAG  SIZE  IMPROVES  HELLEY- 
SMITH  BED  LOAD  SAMPLER  FOR  USE  IN 
STREAMS  WITH  HIGH  SAND  AND  ORGANIC 
MATTER  TRANSPORT, 

R.  L.  Beschta. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,   1981.  p  17-25,  3  fig,   1  tab,   12  ref. 

Descriptors:  'Sediment  transport,  'Bed  load, 
•Sampling,  *Rivers,  Erosion,  Particle  size,  Helley- 
Smith  sampler,  Sediment  load,  Sedimentation, 
Sand,  Organic  matter,  Flumes. 

Flume  measurements  showed  that  the  sampling 
efficiency  of  the  Helley-Smith  bed  load  sampler 
rapidly  decreased  as  sands  clogged  the  0.2  mm 
mesh  of  a  standard  bag  (surface  area  =  1950  sq 
cm).  Sampled  transport  rates  were  consistently  low 
in  relation  to  ambient  rates  of  sediment  transport. 
For  sampling  intervals  of  4  and  145  min,  sampling 
efficiencies  averaged  20  and  14%,  respectively. 
Because  the  change  in  efficiency  was  nonlinear 
with  time,  transport  rates  computed  from  samples 
collected  over  a  variety  of  sampling  times  should 
not  be  compared  directly.  A  three-fold  increase  in 
bag  surface  area  prevented  the  rapid  decline  in 
sampling  efficiences,  and  calculated  transport  rates 
were  within  a  few  percentage  points  of  ambient 
rates.  Instream  measurements  further  indicated  that 
organic  matter  decreases  the  sampling  efficiency  of 
the  standard  bag,  another  problem  minimized  by 
the  use  of  a  larger  bag.  (See  also  W86-04843) 
(Author's  abstract) 
W86-04845 


EFFICIENCY  OF  BASKET  TYPE  BED  LOAD 
SAMPLERS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

P.  Engel,  and  Y.  L.  Lau. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,   1981.  p  27-34,  4  fig,  2  tab,   12  ref. 

Descriptors:  *Sediment  transport,  'Bed  load, 
•Sampling,  'Rivers,  Erosion,  Particle  size,  Sedi- 
ment load,  Sedimentation,  Basket  samplers. 
Flumes. 

The  sampling  efficiencies  of  three  models  of  basket 
samplers  were  studied  in  a  sediment  flume.  Dimen- 
sions of  the  samplers  (in  cm)  were  3.8  x  8.8  x  11.5, 
5.0  x  11.7  x  15.3,  and  7.6  x  17.6  x  23.6.  Results, 
together  with  analysis  of  data  from  the  literature, 
indicate  that  the  sampling  efficiency  of  basket  sam- 
plers is  not  constant  but  may  be  a  function  of  two 
dimensionless  variables.  The  hydraulic  efficiency, 
which  should  be  constant  for  accurate  sampling, 
decreased  as  the  basket  sampler  filled  with  sedi- 
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ment.  Therefore,  calibration  curves  are  necessary 
to  obtain  bed  load  transport  using  basket  samplers. 
(See  also  W86-04843)  (Cassar-PTT) 
W86-04846 


DEVELOPMENT  OF  A  SAND  BED  LOAD 
SAMPLER  FOR  THE  YANGTZE  RIVER, 

Yangtze  River  Planning  Office,  Hankou  (China). 
Z.  Dejia,  L.  Daorong,  and  G.  Haochuan. 
IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  teh  Florence  Symposium, 
June  22-26,  1981.  p  35-46,  11  fig,  2  tab. 

Descriptors:  'Sediment  transport,  *Bed  load, 
•Sampling,  'Rivers,  Erosion,  Particle  size,  Sedi- 
ment load,  Sedimentation,  Sand,  Yangtze  River, 
Polyakov  bed  load  sampler,  Netherlands  bed  load 
sampler,  Don  bed  load  sampler,  Flow  velocity, 
China. 

Several  bed  load  samplers  used  in  the  Yangtze 
River  during  the  1950's  are  described.  The  Polya- 
kov sampler,  which  has  a  collecting  trap,  leading 
plate,  and  tail  vane,  has  an  efficiency  of  19.9% 
under  slower  stream  velocities.  The  Netherlands 
(or  Dutch  sampler)  has  a  mesh  bag  with  much 
resistance  to  flow  and  an  efficiency  of  17.5%.  It 
also  produces  a  large  scour  hole.  The  Don  sam- 
pler, a  pressure-difference  type,  has  a  trapping 
efficiency  of  46.5%.  The  contact  plate  loses  con- 
tact with  the  bed  in  a  few  seconds  and  produces 
scour  holes  in  front.  Criteria  for  a  satisfactory  bed 
load  sampler  include  a  good  fit  between  the  lower 
edge  of  the  sampler  entrance  and  the  stream  bed 
without  causing  erosion  or  deposition,  a  1.0  ratio 
of  intake  velocity  to  natural  stream  velocity,  and 
high  trapping  efficiency.  Two  samplers  were  de- 
signed, based  on  these  desirable  characteristics. 
The  ratio  of  intake  to  stream  velocity  and  the 
trapping  efficiency  were  86.1  and  43.5%,  respec- 
tively, for  the  Yangtze  73  sampler  and  1.05  and 
61.4%  for  the  Yangtze  78  sampler.  Both  have  a  100 
x  100  mm  entrance,  protective  plates  to  maintain 
contact  with  the  stream  bed,  and  are  designed  to 
reduce  flow  velocity  within  the  sampler  to  allow 
representative  sampling.  (See  also  W86-04843) 
(Cassar-PTT) 
W86-04847 


EXPERIMENTAL  INVESTIGATIONS  ON  THE 
INITIATION  OF  BED  LOAD  TRANSPORT  IN 
GRAVEL  RTVERS, 

Pisa  Univ.  (Italy).  Facolta  di  Ingegneria. 
S.  Cavazza. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  53-61,  3  fig,  1  tab. 

Descriptors:  'Sediment  transport,  'Bed  load, 
•Rivers,  Gravel,  Floods,  Tracers,  Flow  velocity, 
Turbulent  flow,  Shields  curve. 

This  report  presents  the  results  of  research  carried 
out  on  gravel  river  beds,  composed  of  fractions  of 
up  to  350  mm,  and  the  conditions  of  initial  bed  load 
transport.  The  method  employed  is  applicable  to 
rivers  with  short  duration  floods  and  significant 
periods  of  low  water.  It  comprises  the  following 
elements:  topographical  survey  of  the  geometry  of 
the  river  bed;  granulomere  analysis  of  the  bed 
material;  selection  of  round  pepple  tracers,  the 
measurement  of  orthogonal  circumferences, 
weight  and  volume;  coloring  and  numbering  of 
tracers;  placing  of  tracers  moved  after  every  flood 
and,  where  possible,  measurement  of  displacement. 
This  report  presents  the  results  of  experiments 
carried  out  on  six  marked  sections.  The  data  ob- 
tained have  permitted  the  testing  of  theoretical 
formulae  for  bed  load  transport  at  these  sites  and 
the  verification  of  the  Shields  curve  in  cases  of 
extreme  turbulence.  (See  also  W86-004843)  (Au- 
thor's abstract) 
W86-04848 


NUCLEAR  TECHNIQUES  FOR  MEASURING 
SEDIMENT  TRANSPORT  IN  NATURAL 
STREAMS,  EXAMPLES  FROM  INSTRUMENT- 
ED BASINS, 


Naples  Univ.  (Italy).  1st.  di  Geologia  e  Geofisica. 
G.  S.  Taziolo. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  63-81,  16  fig,  25  ref. 

Descriptors:  'Isotopic  tracus,  'Measuring  instru- 
ments, 'Sediment  transport,  'Streams,  Radioactive 
tracers,  Nuclear  gages,  Gages,  Erosion,  Floods, 
Suspended  sediments,  X-ray,  Gamma  radiation. 

Nuclear  gages  are  useful  for  measuring  bed  load 
transport  in  torrential  streams  with  very  high  sus- 
pended sediment  concentrations  (1  to  200-300  g 
per  liter).  These  instruments  use  the  absorption  or 
diffusion  of  x-ray  or  gamma  radiation  by  an  artifi- 
cial radiation  source,  or  alternatively,  on  the  meas- 
urement of  natural  gamma  radioactivity  emitted  by 
the  suspended  sediment.  Nuclear  techniques  cause 
minimum  disturbance  of  water  flow.  Factors 
which  influence  measurements  are  temperature, 
chemical  composition  of  the  sediments,  and  elec- 
tronic drift.  Nuclear  gages  (Am241  and  Csl37) 
were  used  in  two  instrumented  basins  in  southern 
Italy,  where  floods  are  common  in  the  short  rainy 
season.  Data  indicated  a  reasonable  degree  of  cor- 
relation between  discharge  and  suspended  sedi- 
ment loads  for  15  flood  events.  Tracers  for  study- 
ing sediment  movement  are  described.  In  general, 
Aul98  is  used  for  preliminary  experiments  and 
longer-lived  Cr51,  Irl92,  Sc46,  and  Tal82  for  later 
stages.  Activities  vary  from  a  few  millicuries  to 
150  Ci.  The  mass  of  radioactive  sediment  emplaced 
varies  from  a  few  dozen  for  pebble-sized  material 
to  several  kilograms  for  pelitic  sediment  and  sand. 
Particles  are  labeled  by  coating  the  surface  or,  in 
larger  materials,  depositing  the  tracer  in  drilled 
holes.  (See  also  W86-04843)  (Cassar  -  PTT) 
W86-04849 


DEVELOPMENT  OF  NUCLEAR  SEDIMENT 
CONCENTRATION  GAUGES  FOR  USE  ON 
THE  YELLOW  RD7ER, 

Yellow  River  Conservancy  Commission,  Zhengz- 
hou  (China).  Inst,  of  Hydraulic  Research. 
L.  Zhi,  L.  Yuren,  S.  Leling,  X.  Xianglin,  and  Y. 
Yujing. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  83-90,  7  fig,  4  ref. 

Descriptors:  'Sediment  transport,  'Measuring  in- 
struments, 'Rivers,  'Suspended  sediment,  Yellow 
River,  China,  Nuclear  gages,  Gages,  Isotopic  trac- 


Three  types  of  nuclear  sediment  concentration 
gages  were  developed  for  use  on  the  Yellow  River, 
China.  The  instrument  designed  for  measuring  hy- 
perconcentrations  was  based  on  the  principle  of 
gamma  scattering,  using  a  Geiger  counter  with  a 
tungsten  cathode  and  a  transistorized  quench  cir- 
cuit. Radioactive  sources  were  Csl37,  and  for  ac- 
curacy at  lower  concentrations,  Am241.  Results  of 
horizontal  sampling  and  the  radioisotope  method 
agreed  closely  for  sediment  concentrations  be- 
tween 15  and  500  kg  per  cu  m.  Lower  sediment 
concentrations  were  measured  with  two  types  of 
probes:  scintillation  detector  and  proportional 
counter  detector.  (See  also  W86-04843)  (Cassar  - 
PTT) 
W86-04850 


LATEST  ACHIEVEMENTS  IN  THE  DEVELOP- 
MENT OF  NUCLEAR  SUSPENDED  SEDI- 
MENT GAUGES, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
B.  Berke,  and  L.  Rakoczi. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  91-96,  2  fig,  2  ref. 

Descriptors:  'Sediment  transport,  'Measuring  in- 
struments, 'Rivers,  'Suspended  sediments,  Nucle- 
ar gages,  Gages,  Hungary,  Floods. 

In  situ  measurement  of  suspended  sediment  con- 
centrations is  especially  important  at  higher  con- 


centrations, i.e.,  during  floods  or  in  countries 
where  streams  have  very  high  sediment  transport 
capacity.  The  new  Hungarian  nuclear  gage  for 
measuring  suspended  sediment  includes  previously 
developed  features  like  the  horizontal  arrange- 
ment, the  capability  of  taking  measurements  close 
to  the  bed,  and  an  adjustable  distance  between  the 
radiation  source  and  the  detector.  In  addition,  it 
has  the  following  new  features:  (a)  a  semiconduc- 
tor detector  instead  of  a  scintillation  detector,  ena- 
bling a  lower  supply  voltage  to  be  used,  and 
having  tolerance  of  voltage  fluctuations;  (b)  a 
built-in  programmable  pocket  calculator  which  di- 
rectly converts  measured  radiation  intensity  into 
sediment  concentration.  The  range  of  measurement 
of  the  gage  is  about  500-12000  mg  per  liter,  high 
enough  for  most  semiarid  or  tropical  streamflow 
conditions.  Because  it  is  battery-powered  and  port- 
able, the  gage  can  be  rushed  to  the  site  of  a  sudden 
flood.  (See  also  W86-04843)  (Author's  abstract) 
W86-04851 


CONTINUOUS  MEASUREMENT  OF  SUS- 
PENDED SEDEMENT  IN  RTVERS  BY  MEANS 
OF  A  DOUBLE  BEAM  TURBIDITY  METER, 

Hydrological  Research  Inst.,  Pretoria  (South 
Africa). 

D.  C.  Grobler,  and  A.  V.  B.  Weaver. 
IN:   Erosion  and   Sediment  Transport   Measure- 
ment:  Symposium,    IAHS   Publication   No.    133, 
1981.   Proceedings  of  the  Florence  Symposium, 
June  22-26,   1981.  p  97-103,  4  fig,   1  tab,  8  ref. 

Descriptors:  'Sediment  transport,  'Measuring  in- 
struments, 'Suspended  sediments,  'Turbidity, 
Rivers,  Double  beam  turbidity  meter,  Monitoring. 

A  turbidity  meter  for  continuous  monitoriong  of 
suspended  sediment  concentrations  in  rivers  is  de- 
scribed. The  measuring  principle  automatically 
compensates  for  detector  and  light  source  aging  as 
well  as  for  the  accumulation  of  dirt  and  algae  on 
the  sensor  windows.  Data  are  recorded  on  a  Read 
Only  Memory  (ROM)  device  which  plugs  into  the 
instrument.  After  a  ROM  is  full,  it  is  replaced  and 
the  ROM  with  the  data  is  connected  to  a  comput- 
er. The  data  are  read  directly  onto  a  disc  file.  The 
ROM  is  cleared  by  passing  it  under  an  ultraviolet 
light  after  which  it  is  ready  for  reuse.  The  instru- 
ment has  an  intelligent  receiver  unit  which  can  be 
programmed  to  vary  integration  times,  measuring 
frequencies  and  recording  frequencies  as  a  function 
of  information  received  from  the  turbidity  sensor 
or  other  sensor  connected  to  it.  Initial  laboratory 
and  field  tests  indicate  that  the  instrument  is  accu- 
rate and  measures  over  a  wide  sediment  concentra- 
tion range  (0-8  g  per  liter).  This  combination  of 
features  makes  this  a  highly  suitable  instrument  for 
monitoring  sediment  concentrations  for  the  pur- 
pose of  calculating  sediment  discharge  in  rivers. 
(See  also  W86-04843)  (Author's  abstract) 
W86-04852 


USE  OF  TURBIDITY  MONITORS  TO  ASSESS 
SEDIMENT  YDZLD  EN  EAST  JAVA,  INDONE- 
SIA, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
land). 

T.  E.  Brabben. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  105-113,  4  fig,  3  tab,  10  ref. 

Descriptors:  'Sediment  transport,  'Suspended 
sediments,  'Turbidity,  'Sediment  yield,  Rivers, 
Monitoring,  Reservoirs,  Silting,  Reservoir  silting, 
Karangkates  Reservoir,  Selorejo  Reservoir,  Java, 
Indonesia,  Brantas  River,  Partech  turbidity  moni- 
tor, Erosion. 

Sediment  loss  from  the  drainage  basins  of  two 
reservoirs,  Karangkates  and  Selorejo,  in  the  River 
Brantas  basin,  East  Java  were  studied.  Since  1977 
up  to  eight  Partech  turbidity  monitors  have  been 
used  to  record  continuous  output  of  suspended 
sediment  concentration  at  river  flow  measuring 
points  within  the  drainage  basins.  Measurements  of 
rainfall  intensity  and  streamflow  were  made  at  the 
same  time.  Surveys  of  the  reservoirs  were  under- 
taken to  determine  the  quantity  and  distribution  of 
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the  sediment  deposits.  Turbidity  monitors  had  a 
high  mechanical  failure  rate  (30%  of  records  lost) 
due  to  high  temperatures,  humidity,  and  slow 
maintenance.  Sediment  yields  calculated  from  tur- 
bidity monitoring  data  were  much  lower  than 
those  estimated  from  reservoir  surveys.  The  dis- 
crepancy is  caused  by  lack  of  data  collected  in  the 
severe  flood  stages  and  lack  of  bed  loads.  (See  also 
W86-04843)  (Cassar  -  PTT) 
W86-04853 


ANALYSIS  OF  A  SIMPLE  SUSPENDED  LOAD 
INTEGRATING  SAMPLER, 

Florence  Univ.  (Italy).  Dept.  of  Civil  Engineering. 
I.  Becchi,  P.  Bilh,  and  P.  Tacconi. 
IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  115-122,  10  fig,  2  ref. 

Descriptors:  'Sediment  transport,  'Measuring  in- 
struments, 'Suspended  sediments,  'Sampling,  Fil- 
tering bag  integrating  sampler,  Filters. 

The  filtering  bag  integrating  sampler  for  suspended 
sediment  comprises  a  perforated  metal  cage,  a  tea 
bag  paper  filtering  bag,  and  a  molded  polyethylene 
nozzle.  Filtering  efficiency  results  with  two 
weights  of  nonwoven  filter  paper  were  widely 
scattered.  Further  testing  showed  that  type  T 
paper,  weight  17  g/sq  m,  produced  more  scattered 
data  than  type  B  paper,  weight  25  g/sq  m.  Slight 
variations  in  nozzle  shape  produced  large  changes 
in  the  behavior  of  the  sampler.  Relationships  were 
developed  between  the  filtering  efficiency  and  the 
diameter  of  the  sediment.  (See  also  W86- 
04843)(Cassar  -  PTT) 
W86-04854 


RECENT  DEVELOPMENTS  IN  PUMP  SAM- 
PLERS FOR  THE  MEASUREMENT  OF  SAND 
TRANSPORT, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
land). 

M.  J.  Crickmore,  and  C.  J.  Teal. 
IN:   Erosion   and   Sediment   Transport   Measure- 
ment:  Symposium,    IAHS   Publication   No.    133, 
1981.   Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  123-130,  3  fig,  3  ref. 

Descriptors:  'Sediment  transport,  'Measuring  in- 
struments, 'Sand,  'Sampling,  Suspended  sedi- 
ments, Pump  samplers,  Sand  fluctuations. 

It  continues  to  be  the  practice  of  the  Hydraulics 
Research  Station  to  compute  suspended  sand  fluxes 
in  rivers  and  estuaries  from  depth  profiles  of  sedi- 
ment concentration  and  velocity.  The  profiles  are 
defined  by  point  measurements  using  pump  sam- 
plers and  current  meters.  Special  bed  frames  are 
described  that  have  been  designed  to  allow  reliable 
positioning  of  the  sampling  intake  and  the  current 
meter  with  reference  to  the  bed  surface.  On-site 
extraction  of  the  sediment  is  obtained  by  filtration 
or  by  hydrocyclone.  The  flux  of  individual  size 
fractions  is  computer  by  combining  the  best-fit 
profiles  of  velocity  and  concentration.  Specimen 
results  for  river  and  tidal  flow  are  given.  (See  also 
W86-04843)  (Author's  abstract) 
W86-04855 


FTELD  MEASUREMENTS  OF  SUSPENDED 
SEDIMENT  CONCENTRATION  IN  THE  SURF 
ZONE, 

Polish  Academy  of  Sciences,  Gdansk.  Inst.  Bu- 
downictwa  Wodnego. 
T.  Basinski. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,   1981.  p  137-143,  3  fig,   1  tab,  4  ref. 

Descriptors:  'Sediment  transport,  'Measuring  in- 
struments, 'Suspended  sediments,  'Sampling,  Surf, 
Sand,  Sand  trap,  Suction  sampler,  Radioisotope 
probe. 

Three  methods  of  measuring  suspended  sand  con- 
centrations were  compared  in  field  tests.  These 
include  a  sand  trap,  a  suction  sampler,  and  a  radioi- 


sotope probe.  Among  the  sources  of  measurement 
error  are  distortion  of  the  flow  pattern  by  the 
device;  temporal  variations  in  salinity  and  other 
water  quality  parameters;  composition,  size  distri- 
bution, and  shape  of  sand  grains;  organic  matter, 
air  bubbles;  variations  in  sea  level  and  shifting  sea 
bed;  equipment  faults;  insufficient  calibration;  and 
unappropriate  and  insufficient  measuring  points.  A 
list  of  requirements  for  measurement  methods  is 
given.  Evaluation  of  the  three  samplers  is  present- 
ed in  table.  Although  all  of  them  can  be  used  in 
practice,  the  cost,  sensitivity,  ease  of  calibration, 
and  integration  time  must  be  considered  for  each 
situation.  (See  also  W86-04843)  (Cassar  -  PTT) 
W86-04856 


IN  SITU  MEASUREMENTS  OF  PARTICULATE 
MATTER  TRANSPORT  IN  RIVERS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
lungswasserwirtschaft. 
B.  Doll,  H.  H.  Hahn,  and  F.  Kaser. 
IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,   1981.  p  145-150,  2  fig,  2  tab,  3  ref. 

Descriptors:  'Sediment  transport,  'Rivers,  'Partic- 
ulate matter,  'Suspended  sediment,  'Sampling, 
Mixing,  Neckar  River,  Federal  Republic  of  Ger- 
many, Ecograph. 

In  order  to  apply  models  describing  mixing  and 
transport  phenomena  in  natural  systems,  data  of  a 
very  specific  nature  are  required.  The  program  of 
an  investigation  undertaken  for  more  than  two 
years  in  the  River  Neckar  has  been  determined  to  a 
large  extent  by  the  concept  of  a  model  developed 
in  parallel.  Prerequisites  for  the  collection  of  in  situ 
data  include  a  specially  equipped  boat,  which  per- 
mits the  collection  of  data  by  means  of  various 
electrodes  as  well  as  by  sampling.  The  continuous 
measuring  equipment  as  well  as  the  sampling 
device  are  suppled  by  a  continuous  flow  of  water 
pumped  into  the  laboratory  installed  on  the  boat. 
Samples  are  either  analyzed  there,  in  an  accompa- 
nying field  laboratory  ashore,  or  in  the  central 
laboratory  of  the  research  institute.  The  overall 
geometry  of  river  cross  sections  was  recorded  by 
an  echograph.  (See  also  W86-04843)  (Author's  ab- 
stract) 
W86-04857 


SEDIMENT  MEASUREMENT  TECHNIQUES 
USED  BY  THE  SOIL  CONSERVATION  SERV- 
ICE OF  NEW  SOUTH  WALES,  AUSTRALIA, 

Soil  Conservation  Service  of  New  South  Wales, 
Sydney  (Australia). 
K.  T.  Ryan. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  151-157,  12  ref. 

Descriptors:  'Sediment  transport,  'Measuring  in- 
struments, 'Sampling,  Runoff,  Geib  sampler,  Flow 
splitting,  Wheel  sampler,  Pomerene  sampler, 
Pumping  samplers,  Garnet  water  sampler,  Flow 
control,  Pumping  sampler,  New  South  Wales,  Aus- 
tralia, Crump  weirs,  H  flumes. 

The  Soil  Conservation  Service  of  New  South 
Wales  uses  two  sediment  sampler  systems.  The 
first  uses  a  sediment  sampler  to  provide  an  estimate 
of  both  sediment  concentration  and  total  runoff. 
The  second  system  uses  a  sediment  sampler  to  give 
an  estimate  of  sediment  concentration  and  a  sup- 
plementary instrument  to  give  the  total  runoff  esti- 
mate. Criteria  for  choosing  a  sampler  for  a  particu- 
lar application  are  capacity,  sample  size  and  type, 
accuracy,  reliability,  cost,  and  hydraulic  head. 
Geib  multistat  divisors  and  storage  tanks  are  used 
to  estimate  total  sediment  yield,  on  an  event  basis, 
from  small  plots.  Pomerene  wheels  and  H  flumes 
are  used  in  small  basins.  When  discrete  samples  are 
required  for  soil  erosion  process  research,  or  from 
medium  to  large  basins,  pumping  sediment  sam- 
plers are  used.  The  sampler  intake  point  is  located 
downstream  of  a  turbulent  section  of  flow  or  a 
depth  integrating  tube  is  used  to  obtain  representa- 
tive samples.  The  flow  measuring  structures  used 
with  pumping  samplers  are  either  sloping  crest 


Crump  weirs  or  H  flumes  with  14%  sloping  drop 
boxes.  (See  also  W86-04843)  (Cassar  -  PTT) 
W86-04858 


SEDIMENT    TRANSPORT    SAMPLING    FOR 
ENVIRONMENTAL  DATA  COLLECTION, 

Water  and  Power  Resources  Service,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  7B. 

W86-04859 


SEDIMENT    SAMPLING    IN    RIVERS    AND 
CANALS, 

Uttar  Pradesh  Irrigation  Research  Inst.  Roorkee 

(India). 

For  primary  bibliographic  entry  see  Field  7B. 

W86-04860 


RELIABILITY    OF   SUSPENDED    SEDIMENT 
LOAD  DATA, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7C. 
W86-04861 


ACCURACY  AND  PRECISION  OF  SUSPEND- 
ED SEDIMENT  LOADS, 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
For  primary  bibliographic  entry  see  Field  7C. 
W8604862 


STUDY  OF  THE  VARIABILITY  OF  SUSPEND 
ED  SEDIMENT  MEASUREMENTS, 

Agricultural  Research  Service,  Chickasha,  OK. 
For  primary  bibliographic  entry  see  Field  7B. 
W86-04863 


ACCURACY  OF  ESTIMATING  BASIN  DENU 
DATION  PROCESSES  FROM  SUSPENDED 
SEDIMENT  MEASUREMENTS, 

Institute  of  Meteorology  and  Water  Management 

Warsaw  (Poland). 

J.  Branski. 

IN:   Erosion   and   Sediment  Transport   Measure 

ment:   Symposium,    IAHS   Publication   No.    133 

1981.   Proceedings  of  the  Florence  Symposium 

June  22-26,  1981.  p  213-218,  5  ref. 

Descriptors:  'Sediment  transport,  'Erosion,  'Sedi 
ment  yield,  'Suspende  sediments,  'River  basins 
Denudation,  Poland,  Statistical  analysis. 

It  is  obvious  that  estimations  of  denudation  rat 
have  a  systematic  (negative)  error  resulting  fron 
not  having  taken  into  account  (a)  bed  and  dis 
solved  load,  and  (b)  that  part  of  the  denudatioi 
product  which  does  not  reach  rivers  but  remains  ii 
storage  in  the  landscape.  These  estimations  haw 
random  errors  which  depend  on  the  method  use« 
to  measure  suspended  load,  the  method  of  calculat 
ing  sediment  concentration,  the  method  of  calcu 
lating  sediment  yield,  etc.  By  establishing  the  ele 
mentary  random  errors  by  statistical  analysis  it  i 
possible  to  calculate  the  accuracy  of  denudatioi 
indices.  An  assessment  is  presented  using  data  froi 
Polish  rivers,  both  for  simple  basins  (source  t 
measuring  point)  and  incremental  basins  (betwee 
measuring  points);  errors  are  4  times  larger  for  th 
latter  calculation.  (See  also  W86-04843)  (Author' 
abstract) 
W86-04864 


TECHNIQUES  APPLIED  IN  DETERMININ( 
SEDIMENT  LOADS  IN  SOUTH  AFRICA! 
RIVERS 

Pretoria  Univ.  (South  Africa).  Dept.  of  Civil  Eng 

neering. 

A.  Rooseboom,  and  G  W.  Annandale. 

IN:   Erosion   and   Sediment   Transport   Measun 

ment:    Symposium,    IAHS   Publication   No.    13: 

1981.   Proceedings  of  the  Florence  Symposiun 

June  22-26,  1981.  p  219-224,  3  fig,  10  ref. 

Descriptors:  'Sediment  transport,  'Sediment  yielc 
•Erosion,  'South  Africa,  Rivers,  Reservoirs,  Sed 
ment  load,  Mathematical  studies. 

Since  1920  sediment  loads  in  southern  Africa 
rivers  have  been  measured  with  daily  bottle  san 


WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


phng  and  measurement  of  sediment  deposit  vol- 
umes. Bottle  samples  usually  yield  results  about 
25%  lower  than  those  obtained  with  more  sophisti- 
cated methods.  Limited  bed  load  sampling  indicat- 
ed that  most  of  the  sediment  load  in  these  rivers  is 
suspended.  Sediment  yield  was  successfully  depict- 
ed by  applying  the  double  mass  curve  of  cumula- 
tive sediment  discharge  against  cumulative  water 
discharge.  Reservoir  sediments  were  calculated 
from  the  measured  volume,  assuming  all  deposits 
were  50  years  old  with  a  density  of  1350  kg/cu  m. 
A  sediment  yield  map  of  South  Africa  was  pre« 
pared.  (Cassar  -  Pi  1) 
W86-04865 


MEASUREMENT  OF  DEBRIS  FLOW  AND 
SEDIMENT-LADEN  FLOW  USING  A  CON- 
VEYOR-BELT FLUME  IN  A  LABORATORY, 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-04866 


SOME  PROBLEMS  RELATED  TO  SEDIMENT 
TRANSPORT  MEASUREMENT  IN  STEEP 
MOUNTAIN  STREAMS, 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 
Hydrologie  und  Glaziologie. 
F.  Raemy,  and  M.  Jaeggi. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p.  231-239,  6  fig,  5  ref. 

Descriptors:  'Sediment  transport,  'Streams, 
•Mountains,  Flumes,  Sediment  load,  Sediment 
scale,  Sediment-water  interfaces. 

A  sediment-scale  was  developed  to  record  continu- 
ously the  variation  of  a  sediment  load  with  time,  as 
applied  to  steep  mountain  streams  with  very  high 
sediment  concentrations  and  unsteady  phenomena 
in  bed  erosion  processes.  The  scale  measures  the 
forces  exerted  by  the  water-sediment  mixture  on  a 
steel  slab  inserted  in  the  flume  bottom.  Knowing 
the  weight  of  the  mixture,  worked  out  from  cali- 
brated extensiometers  supporting  the  slab,  the 
height  of  the  water  table  over  the  flume  bottom 
and  the  mean  velocity  of  the  sediment,  the  instan- 
taneous sediment  transport  rate  can  be  found.  Tests 
were  conducted  with  a  flow  discharge  of  7.4  liters/ 
sec,  a  slope  of  2%,  and  masses  of  2  and  4  kg  of 
widely  graded  sediment  introduced  at  the  up- 
stream end  of  the  flume.  Introducing  the  sediment 
disturbed  the  flow  by  causing  the  water  surface 
level  to  fall  for  the  first  5  sec.  The  sediment 
velocity  was  almost  constant  throughout  the  pas- 
sage of  sediment,  i.e.,  it  did  not  change  significant- 
ly with  sediment  concentration.  (See  also  W86- 
04843)  (Cassar  -  PTT) 
W86-04867 


INTEGRATED  DEBRIS  FLOW  OBSERVA- 
TIONS, 

Kyoto  Univ.  (Japan).  Disaster  Prevention  Re- 
search Inst. 

S.  Okuda,  T.  Aoki,  and  M.  Okamoto. 
IN:  Erosion   and   Sediment  Transport   Measure- 
ment:  Symposium,    IAHS   Publication   No.    133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  241-244. 

Descriptors:  'Sediment  transport,  'Soil  mechanics, 
•Erosion,  'Landslides,  Mountains,  Mt.  Yakedake, 
Kamikamihori  Valley,  Japan,  Debris  flows,  Pho- 
tography, Rainfall,  Rain  gages,  Flow  meters. 

Debris  flows  in  the  Kamikamihori  Valley  east  of 
Mt  Yakedake  (2455  m),  Japan,  have  been  studied 
using  rain  gates,  directional  rain  gages,  and 
groundwater  level  meters  in  the  debris  source 
areas;  investigation  of  the  flow  mechanism  with 
fluid  speed  meters,  impact  force  recording  devices, 
soil  samplers,  seismographs,  8  mm  movie  cameras, 
and  video  cameras  in  the  fan  area.  Automatic 
sensors  turn  on  the  equipment  when  the  debris 
flows  start,  usually  from  rainfall.  Photography 
conditions  are  extremely  difficult  because  most 
rainfall  and  debris  flows  occur  at  night  or  in  heavy 


fog.  Fifty-three  flows  have  been  observed  in  the 
past  10  years.  (See  also  W86-04843)  (Cassar  -  PTT) 
W86-04868 


STUDIES  OF  SEDIMENT  PRODUCTION  ON 
MOUNTAIN  SLOPES, 

Kyoto  Univ.  (Japan).  Faculty  of  Agriculture. 
For  primary  bibliographic  entry  see   Field   4D. 
W86-04869 


NEW  METHODS  OF  MEASUREMENT  OF 
SLOW  PARTICULATE  PROCESSES  ON  HILL- 
SIDE SLOPES, 

London  School  of  Economics  and  Political  Sci- 
ence (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7B. 
W86-04870 


SEDIMENT  MEASUREMENT  EN  THE 
YELLOW  RIVER, 

Yellow  River  Conservancy  Commission,  Zhengz- 
hou  (China). 

L.  Yuqian,  and  X.  Guishu. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,   1981.  p  275-285,  7  fig,  4  tab,  5  ref. 

Descriptors:  'Sediment  transport,  'Erosion, 
'Rivers,  Sediment  deposition,  Deposition,  Sedi- 
ment yield,  Yellow  River,  China,  Networks,  Res- 
ervoirs, Reservoir  silting,  Silting,  Floods,  Sediment 
concentration,  Soil  loss,  Alluvial  rivers. 

The  development  of  sediment  measurement  net- 
works on  the  Yellow  River,  China,  are  reviewed. 
This  river  is  characterized  by  a  very  high  sediment 
load  and  a  relatively  limited  volume  of  water. 
Long-term  data  collection  has  revealed  the  main 
source  area  of  sediment  yield  and  the  quantity  of 
sediment  transported,  deposited,  and  diverted. 
Some  records  date  to  the  third  century  AD.  Al- 
though only  33  hydrometric  stations  existed  in 
1949,  456  stations  operate  today.  The  river  is  stud- 
ied in  four  sections,  based  on  channel  pattern  - 
wandering,  transition,  meandering,  and  estuary. 
Thirty-six  percent  of  the  total  sediment  is  >50 
microns  in  diameter;  3/4  of  it  originates  from  an 
area  of  100,000  sq  km  (total  basin  area  is  752,000  sq 
km).  About  50-90%  of  the  total  sediment  is  deliv- 
ered within  10  days  of  floods.  Only  24%  of  the  silt 
passes  through  the  system  into  the  sea,  leaving 
43%  in  the  delta.  Geomorphological  changes  in 
the  lower  river  during  floods  are  drastic,  making 
hydrometric  measurements  difficult.  Reservoir 
sedimentation  is  a  severe  problem  in  the  140  reser- 
voirs on  the  river.  This  is  being  controlled  by 
removing  sediment-laden  water  for  irrigation  and 
regulating  flow  so  that  the  muddy  water  is  kept 
moving  through  the  system.  Accuracy  of  methods 
for  measuring  sediment  transport  is  described,  con- 
sidering the  hyperconcentrations  of  sediment  and 
the  wide  temporal  variations  in  the  river  system. 
(See  also  W86-04843)  (Cassar  -  PTT) 
W86-04871 


MEASUREMENT  OF  SEDIMENT  YIELD  AND 
TRANSPORT  EN  MOUNTAIN  TORRENTS  IN 
JAPAN, 

Public  Works  Research  Inst.,  Tsukuba  (Japan). 
T.  Mizuyama,  and  M.  Watanabe. 
IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  287-294,  8  fig. 

Descriptors:  'Sediment  transport,  'Rivers,  'Sedi- 
ment yield,  'Sampling,  Mountains,  Dams,  Sedi- 
mentation, Sabo  dams,  Japan,  Bed  load,  Erosion, 
Particle  size,  Erosion  control. 

Sabo  (erosion  control)  dams  and  reservoirs  are 
used  in  Japan  as  large  bed  load  traps  to  measure 
sediment  yield  in  mountainous  streams  where  cus- 
tomary methods  are  ineffective.  Types  of  measure- 
ments for  this  system  include  rainfall,  flow  dis- 
charge, sediment  concentration  of  wash  load  and 
suspended  load,  river  bed  elevation  changes,  sedi- 
ment production  caused  by  erosion  and  landslides 


(from  aerial  photographs),  sediment  yield  from  ex- 
perimental plots  (bare  and  vegetated),  and  grain 
size  distribution.  Equations  are  given  for  the  rela- 
tionship of  sediment  concentration  of  wash  load  to 
flow  discharge.  Studies  of  grain  size  distribution 
show  that  the  finest  particles,  often  not  detected, 
are  vital  for  successful  completion  of  sediment 
mass  balances.  Reservoir  sedimentation  data  must 
consider  the  variations  in  the  trapping  efficiency  of 
each  site  and  the  density  of  sediments.  (See  also 
W86-04843)  (Cassar  -  PTT) 
W86-04872 


MEASUREMENT  OF  SUSPENDED  SEDIMENT 
AND  BED  LOAD  EN  SAND  BED  CHANNELS 
AND  THE  ASSOCIATED  PROBLEMS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
N.  G.  Bhowmik. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  295-303,  5  fig,  6  ref. 

Descriptors:  'Sediment  transport,  'Erosion,  'Bed 
load,  'Suspended  sediments,  'Sampling,  'Erosion 
rates,  Sand,  Kankakee  River,  Illinois,  Bank  ero- 
sion, Illinois  River,  Navigation,  Barges. 

Problems  faced  in  the  measurement  of  erosion  and 
sediment  transport  are  described  for  four  case  stud- 
ies. (1)  Sediment  transport  in  the  Kanakee  River 
was  measured  with  a  Helley-Smith  bed  load  sam- 
pler, used  with  caution  because  it  could  easily  sink 
in  the  sandy  bottom  and  because  the  sampler  was 
designed  to  measure  much  larger  particles.  Maxi- 
mum water  discharge  and  maximum  sediment  load 
correlated  well  in  some  cases,  but  not  in  others, 
showing  that  isolated  samples  may  not  be  reliable. 
The  relationship  between  sediment  yield  and  water 
yield  varied  considerably  with  the  season.  Al- 
though the  suspended  sediment  was  sand  in  the 
spring  flood,  silt,  clay,  and  very  fine  sand  was 
carried  in  late  summer  and  fall.  (2)  Bank  erosion  in 
the  Illinois  River  was  successfully  documented  by 
measuring  the  bank  slopes  at  a  few  cross  sections 
and  surveying  the  bank  along  the  selected  reaches. 
(3)  Lateral  movement  of  suspended  sediment  in  the 
presence  of  barge  traffic  in  the  Illinois  River  was 
studied  at  a  shore  station  and  barge  track  station. 
Concentrations  of  suspended  sediment  (mg/liter) 
increased  from  60  (background)  to  500  when  the 
first  barges  passed  and  back  to  90  after  4  barges 
had  passed.  (4)  A  sampling  schedule  for  suspended 
sediment  concentrations  in  the  Kanakee  River  was 
devised,  considering  that  70-90%  of  the  annual 
suspended  sediment  load  passed  during  the  60-90 
day  flood  season.  (See  also  W86-04843)  (Cassar  - 
PTT) 
W86-04873 


SIGNIFICANCE,  MEASUREMENT,  AND 
ANALYSIS  OF  SEDIMENT  DISCHARGES  OF 
FLASHY  STREAMS, 

Irrigation  and  Power  Research  Station,  Amritsar 
(India). 

G.  S.  Dhillon,  V.  S.  Sakhuja,  and  T.  C.  Paul. 
IN:   Erosion   and   Sediment   Transport   Measure- 
ment:   Symposium,    IAHS   Publication   No.    133, 
1981.   Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  305-313,  5  fig,  22  ref. 

Descriptors:  'Sediment  transport,  'Streams,  'Sus- 
pended sediments,  'Bed  load,  'Sampling,  India, 
Flashy  streams,  Sediment  load,  DuBoys-Straub 
formula,  Sediment  load,  Bed  load  samplers,  Acous- 
tic instruments,  Ultrasonic  method,  Punjan  bottle 
sampler,  Mathematical  studies. 

Standard  methods  for  measuring  sediment  loads 
are  limited  when  applied  to  flashy  streams  carrying 
very  large  suspended  sediment  loads.  Mean  sedi- 
ment concentrations  may  vary  up  to  70%  in  a 
vertical.  Some  other  problems  are  as  follows:  ultra- 
sonic scattering  method  -  severely  disturbed  by  air 
bubbles  and  restrictions  on  the  upper  limit  of  sedi- 
ment concentration;  bed  load  samplers  ~  do  not 
stay  in  place  in  the  raging  torrents;  acoustic  instru- 
ments -  measure  only  the  relative  bed  load  trans- 
port in  the  cross  section  and  relative  variations 
with  time  in  streams  having  coarse  bed  material; 
ultrasonic  method  -  relies  on  questionable  assump- 
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tions.  A  complete  trench  across  a  river  appears  to 
be  reliable  for  measuring  bed  load.  Five  flashy 
streams  were  sampled  from  overhanging 
cableways  or  bridges,  using  the  Punjab  bottle  sam- 
pler fitted  with  appropriate  weights.  Suspended 
sediment  samples  were  taken  in  three  verticals  at 
1/6,  1/2,  and  5/6  of  surface  width;  at  the  surface  in 
high  flood  stages.  A  Russian  type  sampler  with  an 
efficiency  of  73%  was  used  for  bed  load  sampling. 
Of  five  sediment  discharge  formulae  (DuBoys- 
Straub,  Shields,  Colby,  Laursen,  and  Engelund- 
Hansen),  the  DuBoys-Straub  formula  had  the  least 
standard  error.  (See  also  W86-04843)  (Cassar  - 
PTT) 
W86-04874 


NATIONAL  EROSION  INVENTORY  OF  THE 
SOIL  CONSERVATION  SERVICE,  US  DE- 
PARTMENT OF  AGRICULTURE,  1977-1979, 

Soil  Conservation  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7C. 
W86-04875 


DATA    REQUIREMENTS    FOR    SEDIMENT, 
EROSION  AND  TRANSPORT  SIMULATION, 

University   of  Strathclyde,   Glasgow   (Scotland). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 

W86-04876 


UPLAND  EROSION:  EVALUATION  AND 
MEASUREMENT, 

Istituto  Sperimentale  per  lo  Studio  e  la  Difesa  del 
Suolo,  Florence  (Italy). 
G.  Chisci. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  332-349,  1  fig,  4  tab,  58  ref. 

Descriptors:  *Erosion,  *Soil  erosion,  'Model  stud- 
ies, *Sediment  transport,  Mathematical  models, 
Soil  loss,  Hill  erosion,  Rainfall,  Runoff,  Rainfall 
simulators,  Universal  Soil  Loss  Equation,  Micros- 
cale  measurements. 

The  connection  between  experimental  research 
and  mathematical  models  in  assessing  and  forecast- 
ing upslope  soil  erosion  are  described.  Although 
erosion  occurs  on  macro-  and  mesoscales,  this 
paper  is  confined  to  microscale  measurements  (hill 
slopes,  soil  depth  loss  vs.  different  erosion  type, 
and  soil  fertility).  Soil  erosion  depends  basically  on 
the  power  of  the  rain  to  cause  erosion  (erosivity) 
and  the  ability  of  the  soil  to  withstand  the  rain 
(erodibility).  Subsidiary  factors  are  soil  morpholo- 
gy, vegetation  cover,  and  land  management.  Ero- 
sion, erosivity,  and  erodibility  can  be  separated 
into  components.  From  these,  a  basic  conceptual 
model  is  derived.  The  Universal  Soil  Loss  equation 
was  developed  to  express  annual  soil  loss  in  terms 
of  the  components.  Modifications  in  the  factors  can 
fit  this  equation  for  use  in  other  countries.  Newer 
models  such  as  CREAMS  and  the  gross  erosion 
sediment  delivery  method  provide  more  accurate 
predictions.  Experimental  plots  are  used  to  meas- 
ure erosion  and  collect  rainfall-runoff  data.  These 
studies  involve  techniques  and  equipment  such  as 
flow  shear  stress,  splash  cups,  bounded  runoff 
plots,  surface  level  measuring  devices,  and  rainfall 
simulators.  (See  also  W86-04843)  (Cassar-PTT) 
W86-04877 


Factors  concerned  with  soil  erosion  in  Africa  are 
described:  soil  erodibility,  rainfall  erosivity,  slope 
factor,  and  soil  loss  tolerance.  Available  research 
on  soil,  climate,  and  land  use  is  rather  sketchy.  It 
indicates  that  the  severity  of  the  erosion  hazard 
may  be  attributed  to  soil  characteristics,  low  soil 
loss  tolerance,  and  climatic  factors  that  lead  to 
accelerated  soil  erosion  following  a  change  in  land 
use.  For  some  soils  in  Nigeria,  organic  matter 
content  and  cation  exchange  capacity  were  related 
to  soil  erodibility.  A  table  lists  the  soil  erodibility 
indices  of  several  African  soils.  Soil  loss  tolerance 
ranges  (theoretically)  from  2.5  to  12.5  tons/ha/ 
year,  depending  on  soil  characteristics,  and  is  ex- 
tremely low  in  the  shallow  tropical  soils  with 
limited  rooting  depth.  For  example,  a  soil  loss  of 
0.1-0.5  t/ha  per  year  in  western  Nigerian  alfisols 
may  cause  a  50%  yield  reduction  in  50-100  years. 
(See  also  W86-04843)  (Cassar-PTT) 
W86-04878 


ANALYSES  OF  DD7FERENT  PROCESSES 
GOVERNING  SOIL  EROSION  BY  WATER  IN 
THE  TROPICS, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 
(Nigeria). 
R.Lai. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  351-364,  3  fig,  5  tab,  42  ref. 

Descriptors:  'Erosion,  'Soil  erosion,  'Sediment 
transport,  'Tropical  regions,  Rainfall,  Africa,  Land 
use,  Soil  properties,  Organic  matter,  Slopes,  Soil 
loss,  Alfisols,  Nigeria. 


STUDY  OF  THE  DYNAMICS  OF  DROP  ERO- 
SION UNDER  LABORATORY  CONDITIONS, 

Lajos  Kossuth  Univ.,  Debrecen  (Hungary). 
A.  Kerenyi. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,   1981.  p  365-372,  5  fig,  4  tab,  2  ref. 

Descriptors:  'Erosion,  'Soil  erosion,  Erosion  con- 
trol, 'Drop  erosion,  Rainfall  simulators,  Sand, 
Kazo  rainfall  simulator,  Statistical  analysis. 

Drop  erosion  experiments  on  sand  were  carried 
out  with  a  Kazo  type  rainfall  simulator.  The  linear 
correlation  between  rainfall  energy  and  material 
displaced  was  examined  by  least  squares  analysis. 
This  defined  the  energy  range  at  which  there  is  no 
material  transfer  (i.e.,  the  range  below  the  drop 
erosion  threshold  energy).  The  threshold  energy 
for  sand  maintained  in  a  state  of  humidity  in  bal- 
ance with  atmospheric  humidity  (0.4  weight  per- 
cent) is  500-620  ergs;  for  sand  with  a  moisture 
content  of  20-22  weight  percent  (typical  of  condi- 
tions at  the  end  of  a  rainstorm),  50-120  ergs.  The 
order  of  magnitude  of  material  transfer  corre- 
sponding to  an  infinite  falling  height  has  also  been 
evaluated.  A  plastic  net  with  1  mm  mesh  stretched 
over  the  soil  surface  reduced  material  transfer  33- 
to  55-fold.  (See  also  W86-04843)  (Cassar-PTT) 
W86-04879 

FIELD  MEASUREMENT  OF  SPLASH  ERO- 
SION, 

National  Coll.  of  Agricultural  Engineering,  Silsoe 
(England). 
R.  P.  C.  Morgan. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  373-382,  2  fig,  3  tab,  15  ref. 

Descriptors:  'Erosion,  'Soil  erosion,  'Splash  ero- 
sion, Field  tests,  Bedfordshire,  England,  Sandy 
soil,  Sandy  loan,  Calcareous  clay,  Rainfall. 

The  field  splash  cup  proved  to  be  a  suitable 
method  for  measuring  splash  erosion  in  the  field. 
Mean  annual  rates  of  splash  detachment  were  de- 
termined at  four  sites  in  Bedfordshire,  England:  (1) 
sandy  soil  with  no  crop  cover  and  slope  of  9-11 
degrees,  (2)  sandy  loam  with  winter  oats,  wheat, 
and  beans,  and  slope  of  4  to  7  degrees,  (3)  calcare- 
ous clay  with  winter  wheat  and  spring  barley  and 
slope  of  6  to  10  degrees,  and  (4)  calcareous  clay 
overlain  by  gravelly  drift  with  spring  barley  and 
slope  of  7  to  10  degrees.  Mean  annual  values  were 
rainfall,  555  mm;  rainfall  energy,  1050  J/sq  m. 
Annual  rates  of  splash  detachment  varied  from  30- 
45  g/cm  on  the  bare  sandy  soils  to  5-8  g/cm  on  the 
clay  soils  under  cereals.  Most  detachment  on  the 
bare  sandy  soils  occurred  in  summer  during  intense 
storms  with  rainfall  energies  over  100  J/sq  m  and 
rainfall  totals  above  10  mm.  Detachment  rates  for 
100-day  periods  and  sandy  soils  were  15-50  g/cm 
in  summer  and  2-9  g/cm  in  winter;  for  100-day 
periods  and  clay  soils,  0.3-5  g/cm  in  summer  and  7- 
10  g/cm  in  winter.  Laboratory  and  field  test  results 
were  comparable  except  when  surface  crusting, 
frost  action,  and  plant  cover  interfered  with  splash 
erosion.  (See  also  W86-04843)  (Cassar-PTT) 


W86-04880 

INSTRUMENTATION  FOR  STUDIES  OF  THE 
EROSIVE  POWER  OF  RAINFALL, 

National  Coll.  of  Agricultural  Engineering,  Silsoe 

(England). 

For  primary  bibliographic  entry  see  Field  7B. 

W86-04881 


SOIL  EROSION  UNDER  SIMULATED  RAIN- 
FALL IN  THE  FIELD  AND  LABORATORY: 
VARIABILITY  OF  EROSION  UNDER  CON- 
TROLLED CONDITIONS, 

Scarborough  Coll.,  Westhill  (Ontario).   Dept.  ol 
Geography. 
R.  B.  Bryan. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133 
1981.  Proceedings  of  the  Florence  Symposium 
June  22-26,  1981.  p  391-403,  4  fig,  4  tab,  24  ref 

Descriptors:  'Erosion,  'Measuring  instruments 
•Rainfall  simulators,  Rainfall,  Soil  erosion,  Simu 
lated  rainfall,  Soil  loss,  Experimental  design. 

Rainfall  simulators  were  compared  in  an  effort  U 
standardize  experimental  conditions  and  resultl 
Most  simulators  fall  short  of  producing  type  rain 
fall.  The  most  serious  problems  are  lack  of  intet 
mittent  rainfall  conditions,  insufficient  terminal  ve 
locity  of  the  raindrop,  and  lack  of  provision  fo 
random  spatial,  temporal,  intensity,  impact,  ant 
drop  size  variations  characteristic  of  natural  rail 
fall.  The  design  differences  among  simulators  lead 
to  a  problem  in  comparing  results.  On  a  series  of 
soils  the  Leuven  simulator  produced  much  greate 
soil  losses  (0.03-4.40  g/sq  mm)  than  the  Toront 
simulator  (0.03-0.59  g/sq  mm).  Likewise,  test  ps 
rameters  and  procedures  (rainfall  intensity  and  di 
ration,  slope,  sample  and  site  preparation)  intrc 
duce  many  variables  into  experiments.  Three  Tc 
ronto  soils  were  used  to  study  the  magnitude  an 
sources  of  soil  loss  variability.  Initial  data  sugga 
that  variability  reflects  primarily  the  superimpos 
tion  of  the  effects  of  two  critical  variables,  rail 
drops  and  aggregates,  both  with  wide  size  spectn 
These  problems  can  be  minimized  by  sufficiei 
replication.  (See  also  W86-04843)  (Cassar-PTT) 
W86-04882 


LABORATORY  AND  FIELD  TESTING  OF 
PROGRAMMABLE    PLOT-SIZED    RAINFAL 
SIMULATOR, 

Purdue  Univ.,  Lafayette,  IN.  Agricultural  Expei 

ment  Station. 

W.  H.  Neibling,  G.  R.  Foster,  R.  A.  Natterman,  J 

D.  Nowlin,  and  P.  V.  Holbert. 

IN:   Erosion   and   Sediment  Transport   Measur 

ment:   Symposium,   IAHS   Publication   No.    13 

1981.   Proceedings  of  the  Florence  Symposiut 

June  22-26,  1981.  p  405-414,  5  fig,  3  tab,  17  K 

Descriptors:  'Erosion,  'Measuring  instrument 
♦Rainfall  simulators,  Simulated  rainfall,  Soil  la 
Field  tests,  Rainulator,  Rainfall  intensity,  Nozzl* 
Runoff. 

A  programmable  rainfall  simulator  for  4  x  11 
and  longer  field  plots  was  tested  and  compart 
with  a  current  rainulator.  The  new  simulator  us 
an  oscillating  nozzle  and  is  programmable  for  va 
able  intensities  in  time  and  space.  The  nozzles 
the  programmable  simulator  are  the  same  as  tho 
of  the  rainulator,  but  cycle  times  of  a  nozzle  ha' 
been  reduced  from  about  20  to  0.5  sec  for  a  rainfi 
intensity  of  64  mm/hour.  Repeatable  intensities  a 
easier  to  obtain  with  the  programmable  simulat 
than  with  the  rainulator,  but  intensity  is  slight 
more  uniform  with  the  rainulator.  Runoff  and  esj. 
cially  soil  loss  may  be  less  with  the  programmal 
simulator  than  with  the  rainulator.  However,  t 
ease  of  assembly,  short  cycle  times  for  minin 
effects  from  intermittent  rainfall  bursts,  and  pi 
grammable  intensities  give  the  programmable  si 
ulator  definite  advantages  for  research  in  infilti 
tion,  overland  flow,  and  erosion.  (See  also  W! 
04843)  (Author's  abstract) 
W86-04883 
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OUTDOOR  PORTABLE  RAINFALL  EROSION 
LABORATORY, 

Agricultural  Research  Service,  Morris,  MN.  North 
Central  Soil  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W86-04884 


SOME  LABORATORY  TECHNIQUES  OF  IN- 
VESTIGATING LAND  EROSION, 

Katholieke  Univ.   Leuven  (Belgium).   Lab.  voor 
Experimentele  Geomorfologie. 
J.  de  Ploey. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  423-431,  3  fig,  28  ref. 

Descriptors:  'Erosion,  *Soil  mechanics,  'Consist- 
ency indices,  'Landslides,  Soil  erosion,  Soil  loss, 
Flumes,  Plasticity  index,  Rill  erosion,  Soil  proper- 
ties, Rainfall,  Rainstorms,  Universal  soil  loss  equa- 
tion, Slopes. 

Consistency  indices,  such  as  the  plasticity  index  Ip 
and  the  proposed  index  C5-10,  are  useful  in  land- 
slide and  crustability  risk  assessments.  Another 
predictive  technique  is  flume  experimentation.  This 
is  relatively  inexpensive  and  is  useful  for  studying 
heavy,  short-term  rainstorms  on  topsoils  with  lim- 
ited internal  drainage.  Traditional  objections  to  the 
short  flume  lengths  are  answered.  The  appearance 
of  rill  erosion  in  flumes  is  not  surprising  because 
they  are  usually  tilted  at  the  critical  slope  angle. 
The  Universal  Soil  Loss  Equation  is  applicable  to 
short  slope  lengths;  a  nomograph  gives  the  topo- 
graphical factor  LS  for  lengths  down  to  10  ft.  The 
increase  of  LS  values  depends  more  on  the  grow- 
ing steepness  of  the  slope  than  on  the  increase  of 
slope  length.  For  most  aggregated  soils,  erodibility 
is  significantly  negatively  correlated  to  the  quanti- 
ty of  water  stable  aggregates.  (See  also  W86- 
04843)  (Cassar-PTT) 
W86-04885 


INVESTIGATION  OF  SOURCE  AREAS  OF 
SEDIMENT  AND  SEDIMENT  TRANSPORT  BY 
OVERLAND  FLOW  ALONG  ARID  HTLLS- 
LOPES, 

Hebrew  Univ.,  Jerusalem  (Israel).  Inst,  of  Earth 
Sciences. 

A.  Yair,  and  H.  Lavee. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  433-446,  8  fig,  1  tab,  42  ref. 

Descriptors:  'Erosion,  'Sediment  transport, 
•Slopes,  Arid  lands,  Rainfall,  Wildlife,  Animals, 
Soil  surfaces,  Israel,  Rainfall  rate,  Surface  flow. 

The  study  of  hillslope  erosion  at  the  Sde  Boqer, 
Israel,  experimental  site  suggests  that  sediment  de- 
livery from  arid  slopes  60-70  m  long  is  principally 
controlled  by  the  combined  effect  of  short-dura- 
tion rain  showers  and  activity  of  burrowing  ani- 
mals. Velocities  at  peak  flow  are  below  the  thresh- 
old value  needed  to  detach  particles  from  the 
crusted  soil  due  to  very  shallow  overland  flow  and 
the  rough,  stony  surface.  However,  the  disaggre- 
gated soil  produced  by  burrowing  animals  is  read- 
ily transported  at  these  flow  velocities.  As  a  result, 
no  correlation  between  sediment  yield  and  slope 
gradient  and  length  is  found.  In  most  cases  rainfall 
from  the  short  showers  does  not  reach  the  base  of 
the  slope.  Under  such  conditions  the  proximity  of 
the  sediment  source  to  the  slope  base  is  an  impor- 
tant factor  in  slope  sediment  delivery.  (See  also 
W86-04843)  (Cassar-PTT) 
W86-04886 


SPATIAL  AND  TEMPORAL  VARIATIONS  IN 
EROSION  MEASUREMENTS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7A. 
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RATE  OF  EROSION  PROCESSES  ON  EXPERI- 
MENTAL AREAS  IN  THE  MARCHIAZZA 
BASIN  (NORTHWESTERN  ITALY), 


Consiglio  Nazionale  delle  Ricerche,  Turin  (Italy). 

1st.  di  Ricerca  per  la  Protezione  Idrogeologica  nel 

Bacino  Padano. 

For  primary  bibliographic  entry   see  Field  4D. 
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ESTABLISHMENT  OF  EXPERIMENTAL 
PLOTS  FOR  STUDYING  RUNOFF  AND  SOIL 
LOSS  IN  THE  ROLLENG  LOESS  REGIONS  OF 
CHINA, 

Yellow  River  Conservancy  Commission,  Zhengz- 
hou  (China).  Inst,  of  Hydraulic  Research. 
M.  Jinze. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
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Descriptors:  'Erosion,  'Slopes,  'Loess,  Soil  ero- 
sion, Soil  loss,  China,  Erosion  control,  Soil  conser- 
vation, Conservation,  Yellow  River,  Tuanshangou, 
Gully  erosion. 

Experimental  plots  covering  entire  slope  areas  bor- 
dered by  natural  divides  and  extending  over  the 
entire  slope  length  were  established  at  Tuanshan- 
gou in  the  loess  plateau  of  the  Yellow  River, 
China.  These  were  necessary  in  this  type  of  soil 
because  total  annual  erosion  was  less  in  smaller 
plots  than  in  larger  plots  under  the  same  condi- 
tions. This  was  due  to  the  predominance  of  gully 
erosion  and  the  increase  of  sediment  concentration 
along  the  path  of  flow.  Three  methods  to  compute 
the  quantity  of  sediment  detention  by  conservation 
measures  currently  used  in  China  are  as  follows: 
addition  of  sediment  trapped  by  individual  meas- 
ures of  soil  and  water  conservation  correlation 
method  (average  rainfall  over  the  drainage  area 
with  runoff  and  sediment  content),  and  comparison 
of  the  results  obtained  by  using  the  different  meth- 
ods. (See  also  W86-04843)  (Cassar-PTT) 
W86-04889 


PORTABLE  RILL  METER  FOR  FIELD  MEAS- 
UREMENT OF  SOJX  LOSS, 

Agricultural  Research  Service,  Pullman,  WA. 
For  primary  bibliographic  entry  see  Field  7B. 
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RELATIONSHIP  BETWEEN  THREE  SCALES 
OF    EROSION    MEASUREMENT    ON    TWO 
SMALL  BASINS  EN  SIERRA  LEONE, 
Sierra  Leone  Univ.,  Freetown.  Dept.  of  Geogra- 
phy. 

A.  C.  Millington. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  485-492,  3  fig,  6  tab,  4  ref. 

Descriptors:  'Erosion,  'Soil  erosion,  Soil  loss, 
Freetown  Mountains,  Sierra  Leone,  Sediment 
yield,  Slopes,  Macroscale  studies,  Mountain  Tor- 
rent basin,  Bambara  Spring  basin. 

Erosion  studies  were  conducted  on  three  scales 
(macro-,  meso,  and  micro-)  in  two  dammed 
second-order  basins  in  the  Freetown  Peninsula 
Mountains  of  Sierra  Leone.  Sediment  was  meas- 
ured in  basins  or  tanks  for  the  macroscale  study;  in 
troughs  for  the  mesoscale  study;  and  with  pin 
transects  for  the  microscale  study.  Soil  measure- 
ments for  the  pin  measurements  tended  to  be  much 
higher  in  most  cases  than  the  trough  measure- 
ments, particularly  in  cassava  vs.  rice  plots.  Mean 
sediment  yield  (t/sq  kg/year)  measured  by  the 
macroscale  method  was  2.00  for  Mountain  Torrent 
basin  and  0.07  for  Bambara  Spring  basin.  Sediment 
yields  predicted  from  the  smaller  scale  measure- 
ments were  much  higher,  5.817  and  0.584  (t/sq 
km/year),  respectively.  Reasons  for  this  are  as 
follows:  channel  sediment  production  is  low,  leaf 
litter  filters  out  downwashed  sediment,  temporal 
variations,  rarity  of  lower  slope  concavity  and 
related  deposition,  and  operator  error.  (See  also 
W86-04843)  (Cassar-PTT) 
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EROSION  AND  SEDEvIENT  TRANSPORT 
MEASUREMENT  IN  A  WEATHERED  GRAN- 
ITE MOUNTAIN  AREA, 

Kyoto  Univ.  (Japan).  Dept.  of  Forestry. 
A.  Takei,  S.  Kobashi,  and  Y.  Fukushima. 
IN:   Erosion   and   Sediment  Transport   Measure- 
ment:   Symposium,    IAHS   Publication   No.    133, 
1981.   Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  493-502,  15  fig,  3  tab,  1  ref. 

Descriptors:  'Erosion,  'Sediment  transport, 
Mountains,  Granite,  Tanakami,  Japan,  Sediment 
yield,  Forests,  Rivers,  Bed  load,  Soil  loss.  Soil 
erosion,  Suspended  sediment,  Settling  basins. 

In  the  Tanakami  region,  a  mountainous  area  under- 
lain by  weathered  granite,  erosion  and  sediment 
yield  have  been  measured  at  several  observational 
scales.  First,  the  peg  method,  involving  measure- 
ments of  the  height  of  pegs  driven  into  the  soil, 
was  applied  on  three  plots  (70-115  sq  m);  measure- 
ments were  made  every  month  over  10  years.  The 
results  show  that  the  annual  rate  of  erosion  from 
each  plot  is  almost  constant.  Second,  the  sediment 
yield  from  a  bare  and  a  reforested  plot  (5  x  20  m) 
and  from  a  small  basin,  (2.66  ha)  have  been  meas- 
ured for  individual  storm  events  using  settling 
basins.  The  results  show  that  the  sediment  yield 
can  be  estimated  using  the  bed  load  formula  of 
Meyer-Peter  and  Muller.  Third,  the  sediment 
transport  from  a  large  basin  (1.4  sq  km)  was  meas- 
ured using  sand  sampling  apparatus  which  permits 
the  collection  of  sediment  samples  at  any  desired 
position  in  the  cross  section  of  the  river.  The 
results  show  that  particle  size  is  important  in  influ- 
encing the  separation  between  the  bed  load  and  the 
suspended  load.  (See  also  W86-04843)  (Author's 
abstract) 
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FIELD  MEASUREMENTS  OF  RATES  OF 
BANK  EROSION  AND  BANK  MATERIAL 
STRENGTH, 

Akademiya  Nauk  SSSR,  Moscow.  Soviet  Geo- 
physical Committee. 

For  primary  bibliographic  entry  see  Field  7B. 
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WTND  AND  WATER  EROSION  OF  WASTE 
HEAPS  AT  CONCENTRATION  PLANTS  FOR 
POTASSIUM  PRODUCTION, 

Akademiya  Nauk  SSSR,  Moscow.  Soviet  Geo- 
physical Committee. 

For  primary  bibliographic  entry  see  Field  5B. 
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LAND  EROSION,  RESEARCH  EQUIPMENT, 
FORECASTED  METHODS  AND  PROSPECTS 
FOR  THEUl  IMPROVEMENT, 

Gruzinskii  Nauchno-Issledovatel'skii  Inst.  Gidro- 
tekhniki  i  Melioratsii,  Tiflis  (USSR). 
Ts.  E.  Mirtskhoulava. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
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June  22-26,  1981.  p  521-527,  1  tab,  9  ref. 

Descriptors:  'Erosion,  'Soil  erosion,  'Model  stud- 
ies, Mathematical  models,  Soil  properties,  Cohe- 
sion, Scour. 

A  simplified  model  for  predicting  erosion  process- 
es was  verified  by  data  from  field  studies  on  an 
erosion  plot.  The  model  succesfully  approximated 
the  erosion  process.  A  new  method  for  measuring 
soil  cohesion  is  based  on  a  strong  correlation  be- 
tween cohesion  and  the  depth  of  local  scour 
caused  by  the  application  of  a  jet  of  water  to  a 
saturated  soil.  The  advantages  of  a  systems  ap- 
proach to  studies  of  soil  stability  and  erosion  is 
stressed.  (See  also  W86-04843)  (Cassar-  PTT) 
W86-04895 


RECENT  DEVELOPMENTS  IN  THE  EXPLA- 
NATION AND  PREDICTION  OF  EROSION 
AND  SEDIMENT  YD2LD. 

International    Association    of   Hydrological    Sci- 
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Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 


Washington,  DC.  20009.  Price:  $35.00.  IAHS  Pub- 
lication No.  137,  1982.  Proceedings  of  a  Symposi- 
um at  the  First  Scientific  General  Assembly  of  the 
IAHS,  July  19-30,  1982,  Exeter,  England.  Edited 
by  D.  E.  Walling.  430  p. 

Descriptors:  'Erosion,  'Sediment  yield,  'Sediment 
erosion,  'Runoff,  'Erosion  rates,  'Model  studies, 
•Soil  stability,  Rivers,  Drainage  area,  Basins,  Sus- 
pended sediments,  Reservoirs,  Dams,  Water  qual- 
ity, Symposium,  Forests. 

Material  from  a  symposium  on  erosion  and  sedi- 
ment yield,  organized  by  the  International  Com- 
mission on  Continental  Erosion,  is  presented.  Stud- 
ies on  erosion  processes  include  the  effects  of  soil 
characteristics,  slope  length,  terracing  and  subsur- 
face water  exfiltration  on  erosion;  variations  in 
runoff  and  erosion  under  various  methods  of  pro- 
tection; and  sediment  production  under  various 
forest-site  conditions.  Recent  studies  on  sediment 
yields  and  channel  adjustments  included  work  on 
gully  hydrology,  calculation  of  sediment  yields 
from  reservoir  deposition  volumes,  and  long  term 
prediction  of  the  extremes  of  river  bed  level  fluctu- 
ations. Modelling  studies  involve  mathematical 
simulation  and  prediction  of  erosion,  sediment 
yield,  sediment  transport,  and  runoff.  Also  includ- 
ed are  studies  on  sediment  quality  related  to  dis- 
charge, temporal  variation  in  suspended  sediment 
properties,  particle  size  characteristics,  and  vertical 
distribution  of  sediment  concentrations.  (See  W86- 
04897  thru  W86-04936)  (Halterman  -  PTT) 
W86-04896 


SEDIMENT  PRODUCTION  UNDER  VARIOUS 
FOREST-SITE  CONDITIONS, 

Stephen  F.  Austin  State  Univ.,  Nacogdoches,  TX. 
School  of  Forestry. 

M.  Chang,  F.  A.  Roth,  and  E.  V.  Hunt. 
IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p  13- 
22,  2  fig,  2  tab,  Href. 

Descriptors:  'Sediments,  'Sedimentation,  'Sedi- 
ment erosion,  'Erosion,  Sheet  erosion,  Soil  ero- 
sion, Runoff,  Soil  management,  Soil  mechanics, 
Soil  water,  Coshocton  runoff  samplers,  Forests, 
Texas,  Storm  water,  Universal  Soil  Loss  Equation. 

Sediment  loss  was  observed  using  Coshocton  N-l 
runoff  samplers  installed  on  0.02  ha  plot-water- 
sheds under  six  forest-site  conditions  in  Texas, 
during  1980-1981.  The  soil  is  a  highly  erodible 
Woodtell  series  of  Hapludalfs,  supporting  a  40  year 
old  forest  dominated  by  loblolly  and  shortleaf 
pines.  Sediment  yields  from  19  runoff  producing 
storms  over  a  9  month  period  were  0.011,  0.017, 
0.156,  0.265,  3.462,  and  3.423  t/ha,  respectively,  for 
the  undisturbed,  thinned  (50%),  clearcut  without 
site  preparation,  chopped,  KG  bladed,  and  clear 
cultivated  watersheds.  Beside  storm  energy,  varia- 
tion of  sediment  losses  among  the  treatments  was 
highly  related  to  storm  runoff,  soil  moisture  con- 
tent, cover  conditions,  and  site  disturbance.  The 
observed  C  values  of  the  Universal  Soil  Loss 
Equation  (USLE)  under  the  various  treatments 
generally  fell  within  the  ranges  proposed  by  other 
investigators.  With  continued  observations  and 
replications  in  other  soils,  the  USLE  can  probably 
provide  reasonable  estimates  of  sediment  loss  in 
forest  land.  (See  also  W86-04896)  (Author's  ab- 
stract) 
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EFFECTS  OF  SLOPE  LENGTH  AND  TERRAC- 
ING ON  RUNOFF  AND  EROSION  ON  A 
TROPICAL  SOEL 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 
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IMPACTS  OF  SOIX  CHARACTERISTICS  ON 
SOJX  ERODD3ILITY, 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
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McGirr. 
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posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p  39- 
47,  3  fig,  1  tab,  19ref. 

Descriptors:  'Soil  stability,  'Soil  characteristics, 
•Erosion,  'Runoff,  'Erosion  control,  Runoff,  Ero- 
sion rates,  Sediment  control,  Sediment  erosion, 
Soil  water,  Catchment  areas,  Ontario,  Canada, 
Sediment  transport. 

Field  observations  from  two  small  drainage  basins 
in  the  temperate  climate  of  Southern  Ontario, 
Canada,  have  been  explored  in  the  light  of  labora- 
tory experiments  for  the  purpose  of  identifying  key 
soil  characteristics  affecting  soil  erodibility.  High 
soil  erosion  and  transport  rates  during  and  immedi- 
ately following  spring  thaw  temperature  and  soil 
water  conditions  appeared  to  be  linked  to  the 
presence  of  low  soil  density,  high  soil  water  con- 
tent and  resulting  low  shear  strength  values  in  the 
surface  soils.  Laboratory  tests  on  agricultural  soil 
samples  from  the  area  verified  the  vulnerability  of 
the  soils  to  such  density  and  water  content  condi- 
tions. Although  the  existing  data  base  is  acknowl- 
edged to  be  sparse,  it  is  hypothesized  that  further 
examination  of  surface  soil  shear  characteristics 
may  be  extremely  fruitful  in  clarifying  erosion 
processes  in  not  only  spring  thaw  but  also  arid 
soil/water  environments.  (See  also  W86-04896) 
(Author's  abstract) 
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VARIATIONS  IN  RUNOFF  AND  EROSION 
UNDER  VARIOUS  METHODS  OF  PROTEC- 
TION, 

Lajos  Kossuth  Univ.,  Debrecen  (Hungary).  Inst,  of 
Geography. 
Z.  Pinczes. 
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Descriptors:  'Soil  stability,  'Erosion,  *Runoff, 
•Erosion  control,  Erosion  rates,  Sediments,  Sedi- 
ment control,  Agricultural  engineering,  Runoff  hy- 
drographs,  Sediment,  Vineyards,  Stake-support 
cultivation. 

Methods  of  decreasing  the  degree  of  soil  erosion 
with  simple  protection  measures  were  studied 
using  experiments  on  seven  350  sq  m  vineyard 
plots  under  the  stake-support  cultivation  system. 
Plot  treatments  included  variation  in  direction  of 
furrows  with  regard  to  slope,  placement  of  ridges 
perpendicular  to  the  slope,  and  application  of  indi- 
vidual plate-like  depressions.  There  was  little  cor- 
relation between  the  precipitation  amount  and 
eroded  soil  and  runoff  in  unprotected  plots.  Corre- 
lation gradually  improved  with  the  various  meth- 
ods of  protection  and  are  quite  high  with  ridges 
constructed  row  by  row.  (See  also  W86-04896) 
(Halterman  -  PTT) 
W86-04901 


EROSION  INITIATION, 

Pretoria  Univ.  (South  Africa).  Dept.  of  Civil  Engi- 
neering. 
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Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
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posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p  59- 
66,  8  fig,  10  ref. 

Descriptors:  •Sediments,  *Sedimentation,  Sedi- 
ment erosion,  Erosion,  Sedimentation  rates,  Hy- 
drological  aspects,  Mathematical  models,  Mathe- 
matical analysis,  Soil  water,  Soil  sampling. 

Field  observations  from  two  small  drainage  basins 
in  the  temperate  climate  of  Southern  Ontario, 
Canada,  have  been  explored  in  the  light  of  labora- 
tory experiments  for  the  purpose  of  identifying  key 


soil  characteristics  affecting  soil  erodibility.  High 
soil  erosion  and  transport  rates  during  and  immedi- 
ately following  spring  thaw  temperature  and  soil 
water  conditions  appeared  to  be  linked  to  the 
presence  of  low  soil  density,  high  soil  water  con- 
tent and  resulting  low  shear  strength  values  in  the 
surface  soils.  Laboratory  tests  on  agricultural  soil 
samples  from  the  area  verified  the  vulnerability  of 
the  soils  to  such  density  and  water  content  condi- 
tions. Although  the  existing  data  base  is  acknowl- 
edged to  be  sparse,  it  is  hypothesized  that  further 
examination  of  surface  soil  shear  characteristic* 
may  be  extremely  fruitful  in  clarifying  erosion 
processes  in  not  only  spring  thaw  but  also  arid 
soil/water  environments.  (See  also  W86-04896) 
(Author's  abstract) 
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RESULTS  OF  RECENT  RESEARCH  ON  ERO- 
SION PROCESSES  IN  HUNGARY, 
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71,  17  ref. 

Descriptors:  *Erosion,  *Accelerated  erosion, 
•Erosion  classification,  •Beach  erosion,  'Soil  ero- 
sion, Mass  wasting,  Rockslides,  Weathering,  Hun- 
gary, Environmental  erosion,  Agricultural  erosion. 

A  new  classification  of  forms  and  processes  of 
erosion  is  presented,  together  with  results  of  Hun- 
garian research  on  precipitation  characteristics,  the 
effects  of  splash  erosion  and  soil  freezing,  and  the 
behavior  of  clays.  Also  reported  are  investigations 
regarding  agriculture,  environmental  erosion,  and 
education  related  to  erosion-related  topics.  The 
new  classification  scheme  is  based  on  the  follow- 
ing: static  state  or  weathering;  dynamic  state,  in- 
cluding the  destructive  process  (rockfalls  and 
flows),  areal  latent  processes,  areal  open  processes, 
linear  erosion,  depositional  processes,  particular 
erosion  of  shores,  deforestation,  overgrazing  and 
mining  activity;  and  great  complex  surface  destruc- 
tion. (See  also  W86-04896)  (Halterman  -  PTT) 
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ROLE  OF  SUBSURFACE  WATER  EXPTLTRA- 
TION  US  SOIL  EROSION  PROCESSES, 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 
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Descriptors:  'Erosion,  *Hydrology,  'Groundwat- 
er, 'Storm  seepage,  Subsurface  drainage,  Ground- 
water movement,  Subsurface  water,  Soil  erosion, 
Soil  management,  Overland  flow,  Exfiltration, 
Subsurface  Water  Exfiltration  Model. 

Overland  flow  phenomena  were  studied  in  relation 
to  erosion  processes  in  a  small  forested  drainage 
The  field  evidence  showed  that  the  major  portion 
of  overland  flow  was  produced  by  water  flowing 
out  onto  the  soil  surface  through  decayed  stumpt 
and  soil  pipes.  Outflow  points  were  concentrated 
in  small  restricted  areas  on  the  valley  floor  when 
the  hydraulic  gradients  of  the  subsurface  watei 
evidenced  upward  flow  toward  the  ground  sur 
face.  These  phenomena  were  largely  controlled  b) 
dynamic  conditions  of  the  flow  system  within  th« 
subsurface  zone.  The  concept  that  erosion  proces* 
es  are  largely  controlled  by  overland  flow  due  U. 
subsurface  water  exfiltration  is  defined  as  the  Sub 
surface  Water  Exfiltration  Model  (SWEEM) 
Using  this  model  it  would  be  possible  to  explaii 
the  development  of  the  stepped  profile  observed  ii 
the  study  basin.  (See  also  W86-04896)  (Author'i 
abstract) 
W86-04904 


DEVELOPMENT  OF  SHEET  EROSION  ON  IN 
TENSD/ELY  USED  SOILS, 
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Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi 
Inst. 

P.  S.  Tregubov. 

IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p  81- 
87,  1  tab,  9  ref. 

Descriptors:  'Erosion,  'Sheet  runoff,  'Land  use, 
Agricultural  aspects,  Snowmelt,  Snowmelt  runoff, 
Runoff,  Runoff  hydrographs,  Slope,  USSR. 

The  processes  of  water  erosion,  their  control  by 
the  type,  length,  steepness  and  utilization  of  the 
slope,  and  the  influence  of  relief,  soil  cover  and 
climatic  factors  are  discussed.  The  depth  of  snow- 
melt runoff,  sediment  particle  size  distributions 
within  the  streams,  sedimentation  and  soil  losses  in 
lowland  and  mountain  terrain  and  the  base  levels 
of  erosion  are  described  for  the  main  agricultural 
regions  of  the  USSR.  An  analysis  of  the  develop- 
ment of  mechanical  erosion  on  slopes  is  presented 
and  the  influence  of  soil  erodibility  and  of  the 
distribution  of  different  crops  on  the  various  slope 
elements  on  the  magnitude  of  soil  loss  is  also 
described.  The  distribution  of  land  and  crops 
within  the  main  natural  zones  of  the  USSR,  ac- 
cording to  their  degree  of  erosion  is  shown.  (See 
also  W86-04896)  (Author's  abstract) 
W86-04905 


HYDROLOGICAL  AND  GEOMORPHOLOGI- 
CAL  STUDEES  OF  DEBRIS  SLIDES  ON  FOR- 
ESTED HELLSLOPES  IN  JAPAN, 

Tokyo  Univ.  of  Agriculture  and  Technology 
(Japan).  Dept.  of  Forestry. 
Y.  Tsukamoto,  T.  Ohta,  and  H.  Noguchi. 
IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p  89- 
98,  5  fig,  5  tab,  8  ref.  Project  Nos.  402012  and 
544010. 

Descriptors:  'Hydrology,  'Hydrological  aspects, 
•Erosion,  'Forests,  Landslides,  Mass  wasting, 
Japan,  Forest  hydrology,  Forest  management, 
Forest  watersheds,  Storm  water,  Slopes,  O-order 
basins. 

Debris  slides  are  the  predominant  erosional  process 
on  forested  hillslopes  in  Japan.  The  hillslopes  in  a 
basin  are  composed  of  slope  units  of  three  different 
types,  i.e.  convergent,  divergent  and  plane  types. 
More  than  80%  of  debris  slides  occur  on  the 
convergent  slopes,  which  collect  and  discharge 
storm  water  as  well  as  weathered  material  most 
actively.  The  writers  have  called  this  spoon-shaped 
slope  unit  an  O-order  basin,  which  is  the  most 
important  slope  unit  from  the  hydrological  and 
geomorphological  viewpoint.  Field  investigations 
in  O-order  basins  indicate  that  pipes  develop  in 
shallow  soil  layers  to  discharge  the  converging 
subsurface  storm  water.  Nearly  100%  of  the  dis- 
charge from  a  trench  profile  in  an  O-order  basin 
was  through  pipes.  Discharge  through  the  soil 
matrix  was  negligible.  The  pipeflow  is  presumed  to 
play  an  important  role  in  debris  yield  in  a  mountain 
basin  during  extremely  heavy  storms.  (See  also 
W86-04896)  (Author's  abstract) 
W86-04906 


EROSION  AND  SEDIMENT  TRANPORT 
PROCESSES  EN  STEP-POOL  TORRENTS, 

Lincoln  Coll.  (New  Zealand).  Dept.  of  Agricultur- 
al Engineering. 

J.  G.  Whittaker,  and  T.  R.  H.  Davies. 
IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p  99- 
104,  2  fig,  1  tab,  1 1  ref. 

Descriptors:  'Erosion,  'Sediments,  'Sediment 
transport,  'Streamflow,  Flow,  High  flow,  Turbu- 
lent flow,  Sediment  erosion,  Sediment  load,  Sedi- 
ment carrying  capacity,  Flow  rates,  Channel 
slopes,  Slope  degradation. 


In  upland  regions,  streams  often  exhibit  a  step-pool 
morphology  where  water  cascades  between  rela- 
tively deep  pools.  The  capacity  of  such  streams  to 
entrain  adjacent  slope  material  depends  not  only 
on  water  flow  rate  and  channel  slope,  but  also  on 
the  degree  of  infilling  of  the  pools  by  sediment. 
This  situation  has  been  idealized,  using  a  laborato- 
ry channel  containing  regularly  spaced  baffles.  The 
results  appear  consistent  with  findings  of  studies  of 
real  torrents.  The  laboratory  investigation  has  re- 
vealed that  the  erosive  capacity  of  step-pool 
streams  reaches  a  maximum  (for  a  given  flow  rate) 
when  the  pools  are  almost  full  of  sediment;  that  is, 
when  sediment  transport  rates  are  high.  This  be- 
havior is  conducive  to  erosion  of  adjacent  slopes 
and  contrasts  with  that  of  lowland  alluvial  streams. 
Despite  steady  inputs,  water  and  sediment  outputs 
from  the  laboratory  channel  were  often  independ- 
ently unsteady.  Step-pool  streams  thus  seem  to 
display  intrinsic  unsteadiness,  particularly  of  sedi- 
ment movement.  This  parallels  reports  of  coherent 
sediment  'waves'  moving  slowly  through  mountain 
torrents.  Such  behavior  is  consistent  with  recent 
findings  on  the  thermodynamics  of  nonlinear  sys- 
tems. (See  also  W86-04986)  (Author's  abstract) 
W86-04907 


EFFECT  OF  SOIL  CHARACTERISTICS  ON 
EROSION  AND  NUTRIENT  LOSS, 

Agricultural  Research  Service,  Morris,  MN. 
R.  A.  Young,  and  C.  A.  Onstad. 
IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
105-113,  3  tab,  32  ref. 

Descriptors:  'Erosion,  'Soil  erosion,  'Rill  erosion, 
Soil  classification,  Soil  aggregates,  Soil  mechanics, 
Soil  organic  matter,  Soil  physical  properties,  Soil 
porosity. 

Soil  properties  which  exert  a  significant  influence 
on  the  type  of  erosion  occurring,  interrill  or  rill, 
were  compared.  Those  characteristics  most  influ- 
ential in  determining  a  soil's  susceptibility  to  inter- 
rill erosion  are  the  degree  of  aggregation  of  the 
surface  soil,  the  stability  of  soil  aggregates  to 
breakdown  under  raindrop  impact,  and  the  type 
and  amount  of  clay  in  the  soil.  The  characteristics 
influencing  susceptibility  to  rill  erosion  are  organic 
matter  content,  aggregate  density,  bulk  density  of 
the  surface  soil,  and  the  dispersion  ratio.  Some 
factors  affecting  the  transportability  of  detached 
particles  were  also  examined  along  with  their  pos- 
sible effects  on  nutrient  enrichment  of  sediment. 
(See  also  W86-04986)  (Author's  abstract) 
W86-04908 


LONG  TERM  PREDICTION  OF  THE  EX- 
TREMES OF  RTVER  BED  LEVEL  FLUCTUA- 
TIONS, 

Institute  of  Meteorology  and  Water  Management, 

Warsaw  (Poland). 

For  primary  bibliographic  entry  see  Field  2E. 
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SURFACE  FLOW  AND  EROSIONAL  PROC- 
ESSES EN  SEMIARID  MESCOSCALE  CHAN- 
NELS AND  DRATNAGE  BASINS, 

Scarborough  Coll.,  Westhill  (Ontario).  Dept.  of 
Geography. 

R.  B.  Bryan,  and  I.  A.  Campbell. 
IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
123-133,  3  fig,  2  tab,  14  ref. 

Descriptors:  'Erosion,  'Sediment,  'Runoff,  'Sur- 
face flow,  Surface  runoff,  Sedimentation,  Erosion, 
rates,  Channeling,  Alberta,  Canada,  Dinosaur  Bad- 
lands, Drainage  patterns. 

Detailed  studies  of  surface  flow  and  initiation  of 
channels  and  drainage  networks  are  facilitated  in 
badlands  where  barren,  rapidly  eroded  surfaces 
offer  ideal  sites  for  micro  and  mesoscale  experi- 


ments. A  study  was  carried  out  in  the  Dinosaur 
badlands  of  Alberta  to  establish  the  relationship 
between  microscale  processes  and  the  hydrologic 
and  sediment  budgets  for  a  typical  mesoscale  bad- 
land  basin.  The  study  shows  a  considerable  range 
of  responses  in  erosion  rates  and  sediment  and 
runoff  yields  at  various  scales.  At  the  microscale, 
the  response  of  desiccated  shales  depends  on  the 
detailed  interaction  of  raindrop  impact,  particle 
detachment,  surface  sealing  and  subsurface  flow, 
while  indurated  sandstones  and  pediments  yield 
flow  and  sediment  almost  instantly,  even  under 
low  rainfall.  The  water  and  sediment  flows  form  a 
complex  system  and  different  response  thresholds 
pose  considerable  problems  for  precise  monitoring 
in  mesoscale  basins.  (See  also  W86-04986)  (Au- 
thor's abstract ) 
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GULLY  HYDROLOGY  AND  RELATED  SOIL 
PROPERTIES  EM  LESOTHO, 

National  Univ.  of  Lesotho,  Roma. 

For  primary  bibliographic  entry  see  Field  2E. 
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EROSION  AND  RECOVERY  OF  SEDIMENT 
CONCENTRATION  EN  THE  REVER  CHANNEL 
DOWNSTREAM  FROM  DANJEANKOU  RES- 
ERVOIR, 

Water  Conservancy  Hydroelectric  Power  Scientif- 
ic Research  Inst.,  Beijing  (China). 
H.  Giwei,  W.  Yuchin,  and  X.  Xilong. 
IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
145-152,  4  tab,  3  ref. 

Descriptors:  'Erosion,  'Scour,  'Sediment  trans- 
port, 'Sediment  concentration,  China,  Reservoirs, 
Rivers,  Alluvial  rivers,  Hanjiang  River,  Danjian- 
kou  Reservoir. 

The  scouring  of  the  downstream  channel  of  an 
alluvial  river  by  the  clear  water  released  from  a 
reservoir  is  considered.  The  characteristics  of  the 
sediment  transport  capacity  of  the  Hanjiang  River 
downstream  from  Danjiankou  Reservoir  (China) 
and  the  phenomenon  of  recovery  of  sediment  con- 
centration by  the  scouring  process  are  discussed. 
The  author's  theory  of  nonequilibrium  transporta- 
tion of  nonuniform  sediment  is  used  to  describe  the 
recovery  of  sediment  concentration  along  the 
river,  including  the  variation  of  sediment  transport 
capacity,  the  nature  of  sediment  concentration  re- 
covery, and  the  mechanisms  involved.  A  sediment 
concentration  recovery  calculation  method  is  pre- 
sented. (See  also  W86-04896)  (Halterman  -  PTT) 
W86-04912 


PROPOSED  METHOD  FOR  ACCURATELY 
CALCULATENG  SEDIMENT  YEELDS  FROM 
RESERVOIR  DEPOSITION  VOLUMES, 

J.  P.  Jolly. 

IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
153-161,  4  tab,  6  ref. 

Descriptors:  'Sediment  yield,  'Reservoir  silting, 
•Prediction,  Reservoirs,  Hydrology,  Sediment 
concentration,  Sediment  discharge,  Catchment 
areas. 

A  means  of  developing  a  relation  between  sedi- 
ment yield  and  the  hydrological,  geological  and 
climatic  characteristics  of  the  upstream  drainage 
basin,  is  presented.  The  method  can  be  used  world- 
wide to  estimate  sediment  loads  at  potential  future 
reservoir  sites.  The  problems  of  sediment  deposi- 
tion in  reservoirs  are  discussed,  and  an  overview  is 
presented  of  the  magnitude  and  controls  of  major 
basin  sediment  yields.  Data  pertaining  to  sedimen- 
tation in  many  existing  reservoirs  were  collected, 
then  were  synthesized  into  a  form  that  can  be  u",ed 
by  engineers  to  produce  more  accurate  estimates  of 
sediment  inflows.  The  accuracy  and  economics  of 


27 


Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 


four  methods  of  determining  reservoir  deposition 
rates  were  analysed.  (See  also  W86-04896)  (Halter- 
man  -  PTT) 
W86-04913 

ESTIMATION  OF  EROSION  AND  SEDIMENT 
YIELD  BY  VOLUME  MEASUREMENTS  ON  A 
LACUSTRINE  RIVER  DELTA, 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 
Hydrologie  und  Glaziologie. 
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posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
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Descriptors:  'Erosion,  'Drainage  area,  *Sediment 
yield,  Bathymetry,  Prediction,  Deltas,  Floods,  Hy- 
drographs,  Switzerland,  Linth  River,  Glarus  Alps, 
Drainage  canals,  Lacustrine  River  Delta. 

In  1811  the  River  Linth,  which  drains  600  sq  km  of 
the  Glarus  Alps  (Switzerland),  was  diverted  by  the 
construction  of  a  canal  into  a  lake  (the  Walensee), 
where  it  has  built  a  rapidly  growing  delta  cone. 
The  increase  in  deposited  sediment  volume  was 
measured  by  different  bathymetric  surveys  (1849, 
1860,  1911,  1931,  1979)  and  gives  a  valuable  esti- 
mate of  erosion  in  the  drainage  area.  Whereas  the 
wire  sounding  method  was  used  until  1931,  the 
1979  survey  was  performed  by  a  largely  automated 
survey  system  based  on  digital  terrain  models  es- 
tablished by  high  resolution  echo-sounding  com- 
bined with  laser-guided  and  computerized  polar 
positioning.  Since  the  last  survey  (1983)  the  in- 
crease in  the  delta  volume  was  about  6,500,000  cu 
m  in  48  years,  thus  implying  an  average  annual 
lowering  of  the  drainage  area  by  0.23  mm.  Com- 
pared with  the  earlier  survey  period  (1911-1931: 
0.17  mm/year),  this  indicates  increased  erosion, 
probably  as  a  result  of  unusual  floods.  Based  on 
these  data,  a  simple  model  is  used  to  predict  ero- 
sion in  the  drainage  area  of  the  River  Linth.  (See 
also  W86-04896)  (Author's  abstract) 
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ANALYSIS  OF  SEDIMENT  YIELD  AND 
TRANSPORT  DATA  FOR  EROSION  CON- 
TROL WORKS, 

Public  Works  Research  Inst.,  Tsukuba  (Japan). 
For  primary  bibliographic  entry  see  Field  4D. 
W86-04915 


The  quantity  of  sediment  discharged  into  the  Bay 
of  Bengal  does  not  truly  reflect  the  actual  sediment 
load  because  of  the  influence  of  upstream  dams. 
Rates  of  erosion  calculated  for  various  sub-basins 
indicate  that  smaller  basins  erode  more  rapidly 
than  larger  basins.  Again,  annual  variations  exist 
but  the  erosion  rate/basin  area  relationship  is  simi- 
lar every  year.  While  at  the  river  mouth  the  sedi- 
ments are  texturally  uniform,  in  the  upstream 
region  the  relative  proportions  of  clay  silt  and  sand 
vary  erratically.  The  apparent  homogeneity  at  the 
river  mouth  is  perhaps  due  to  selective  sedimenta- 
tion at  the  dam  sites.  (See  also  W86-04896)  (Au- 
thor's abstract) 
W86-04917 

MORPHOLOGICAL  INVESTIGATIONS  ON 
THE  LOWER  SALZACH  RTVER  DOWN- 
STREAM OF  SALZBURG, 

Bayerisches  Landesamt  fuer  Wasserwirtschaft, 
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posium at  the  First  Scientific  General  Assembly  of 
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Descriptors:  'Rivers,  'River  beds,  'Erosion, 
•River  morphology,  Bed  load,  Stream  erosion, 
Alpine  regions,  Hydrography,  Sediments,  Salzach 
River,  Hydroelectric  plants,  Gages,  Water  level. 

A  case  study  involving  a  morphological  investiga- 
tion on  the  River  Salzbach  in  the  Central  Alps  is 
presented.  The  study  was  prompted  by  the  pro- 
posed building  of  four  hydroelectric  power  plants, 
and  attempted  to  predict  the  resultant  changes  in 
river  morphology.  A  geographical  and  historical 
review  is  presented,  along  with  a  study  of  bed 
erosion  and  bed  load  transport  by  three  methods: 
firstly,  by  analysis  of  the  hydrographs  of  annual 
mean  water  level  from  several  gages  for  which 
about  150  years  of  staff  gage  operations  exist; 
secondly,  by  longitudinal  surveys  carried  out  at 
low  water  under  comparable  discharges,  and  final- 
ly, by  cross  seection  surveys  (thalweg  or  mean  bed 
level  of  several  years).  The  causes  of  bed  erosion, 
namely  river  training,  removal  of  bed  material  and 
the  installation  of  upstream  supporting  weirs,  are 
discussed.  (See  also  W86-04896)  (Author's  ab- 
stract) 
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EROSIONAL  PROCESSES  AND  SEDIMENT 
YIELD  IN  THE  UPPER  OLDMAN  RIVER 
BASIN,  ALBERTA,  CANADA, 

Northwest  Hdrualic  Consultants  Ltd.,  Edmonton 

(Alberta). 
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EROSION  AND  SEDIMENT  YIELD  IN  THE 
KRISHNA  RIVER  BASIN,  INDIA, 
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Discharge  and  sediment  data  obtained  from  the 
Central  Water  Commission  for  the  Krishna  River 
basin  in  India  are  analyzed  and  certain  basin  ero- 
sion processes  are  highlighted.  The  annual  sedi- 
ment load  of  the  Krishna  River  has  been  shown  to 
vary  regularly  with  annual  runoff  over  a  6  year 
period  (1971-1976).  Similar  relationships  have  also 
been  observed  for  individual  regions  of  the  basin. 


MATHEMATICAL    SIMULATION    OF    ERO- 
SION ON  GRADED  TERRACES, 
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APPLICABILITY  OF  THE  UNIVERSAL  SOIL 
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DEVELOPMENT  OF  DRAINAGE  NETWORKS, 
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Graduate  Program  in  Hydrology  and  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  4D. 
W86-04921 


SEDIMENT  MODELLING  AND  DATA 
SOURCES:  A  COMPROMISE  IN  ASSESS- 
MENT, 

University  of  Strathclyde,  Glasgow  (Scotland). 
Dept.  of  Civil  Engineering. 
G.  Fleming,  and  A.  al  Kadhimi. 
IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,   1982,  Exeter,  England,  p 


251-259,  5  fig,  18  ref. 

Descriptors:  'Model  studies,  'Mathematical 
models,  'Sediment  erosion,  Erosion,  Sediment 
yield,  Drainage  area,  Hydrology,  Sediment  trans- 
port, Catchment  areas. 

The  major  problem  in  modelling  sediment  erosion, 
transport  and  deposition  for  the  assessment  of  sedi- 
ment yield  is  the  shortage  of  reliable  data  with 
which  to  develop  and  test  the  desired  model.  This 
data  source  limitation  restricts  the  model  develop- 
er in  selecting  the  appropriate  theory  to  describe  a 
model  structure  that  accounts  for  the  correct  inter- 
action between  processes  contributing  to  the  sedi- 
ment yield  of  drainage  basins.  It  also  restricts  the 
application  of  developed  models  in  their  practical 
design  application.  The  development  of  sediment 
modelling  is  reviewed,  and  a  discussion  is  present- 
ed of  the  compromise  that  must  be  made  before 
models  can  be  usefully  employed  in  sediment  yield 
assessment  for  design  of  water  resource  systems.  It 
is  concluded  that  the  use  of  total  river  basin  sedi- 
ment-hydrology models  can  play  an  important  part 
in  bridging  the  gap  between  limited  data  sources 
and  understanding  of  the  relation  between  factors 
affecting  drainage  basin  response.  (See  also  W86- 
04896)  (Author's  abstract) 
W86-04922 


SODL  EROSION  AND  AGRICULTURE  IN  THE 
WORLD:  AN  ASSESSMENT  AND  HYDROLO- 
GICAL  IMPLICATIONS, 

Moscow  State  Univ.  (USSR).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  4D. 
W86-04923 

ESTIMATION  OF  EXTREME  SEDIMENT 
TRANSPORT  FROM  TORRENTIAL  DRAIN- 
AGE BASINS  IN  THE  EAST  ALPS, 

Torrent  and  Avalanche  Control  Research  Inst, 

Vienna  (Austria). 

For  primary  bibliographic  entry  see  Field  4D 

W86-04924 

DEVELOPMENT  OF  A  PROCEDURE  TO  ESTI 
MATE  RUNOFF  AND  SEDIMENT  TRANS 
PORT  IN  EPHEMERAL  STREAMS, 

Agricultural    Research     Service,    Tucson,    AZ 
Southwest  Watershed  Research  Center. 
L.  J.  Lane. 

IN:  Recent  Developments  in  the  Explanation  am 
Prediction  of  Erosion  and  Sediment  Yield,  IAH! 
Publication  No.  137,  1982.  Proceedings  of  a  Sym 
posium  at  the  First  Scientific  General  Assembly  o 
the  IAHS,  July  19-30,  1982,  Exeter,  England.  | 
275-282,  2  fig,  33  ref. 

Descriptors:  'Model  studies,  'Watersheds,  'Sedi 
ment  transport,  Semiarid  lands,  Small  watershed! 
Hydrologie  models,  Sediment  yields,  Alluvii 
channels,  Flood  frequency,  Runoff,  Ephemen 
streams. 

A  hydrological  model  for  application  on  smal 
semiarid  watersheds  is  developed.  The  model  in 
corporates  simplified  routing  schemes  to  includ 
the  influence  of  transmission  losses  on  runoff.  I 
sediment  transport  model,  by  sediment  size  firs* 
tions,  is  developed  to  compute  transport  capacit 
and  sediment  yield  in  noncohesive,  alluvial  chai 
nels.  Based  on  available  information  published  o 
soils  and  topographic  maps  and  on  channel  an 
bed  sediment  characteristics,  the  procedure  is  use 
to  estimate  runoff  rates  and  amounts  together  wit 
sediment  yields  from  semiarid  watersheds.  Exan 
pie  applications  include  flood  frequency  analys 
and  sediment  yield.  The  procedure  requires  a  nun 
mum  of  observed  data  for  calibration  and  is  4 
signed  for  practical  applications.  (W86-04896)  (Ai 
thor's  abstract) 
W86-04925 

HYDRODYNAMIC  MODEL  OF  SEDIMEN 
TRANSPORT  IN  RILL  FLOWS, 

Mississippi  Univ.,  University.  Dept.  of  Civil  Enj 
neering.  .. 

For  primary  bibliographic  entry  see  Field  41 
W86-04926 


PREDICTION  OF  SEDIMENT  YffiLD  FOR 
MOUNTAINOUS  BASINS  IN  COLUMBIA, 
SOUTH  AMERICA, 

Rijkswaterstaat,  Amhem  (Netherlands).  Director- 
ate for  Water  Management  and  Hydraulic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  4D. 
W86-04927 


SEDIMENT  AVAJXABHJTY  AND  THE  PRE- 
DICTION OF  STORM-PERIOD  SEDIMENT 
VEELDS, 

Exeter  Univ.  (England). 

For  primary  bibliographic   entry  see   Field  4D. 

W86-04928 


SEDIMENT  QUALITY  RELATED  TO  DIS- 
CHARGE IN  A  MINERALIZED  REGION  OF 
(VALES, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04929 


ITMESCALES  OF  DENUDATION:  THE  LAKE- 
DRAINAGE  BASIN  APPROACH, 

Coventry    (Lanchester)    Polytechnic    (England). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  4D. 

(V86-04930 


DENTD7ICATION  AND  QUANTD7ICATION 
OF  SEDIMENT  SOURCES  USING  137-CS, 

Newcastle  Univ.  (Australia).  Dept.  of  Geography. 
H.  J.  Loughran,  B.  L.  Campbell,  and  G.  L.  Elliott. 
N:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
he  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
161-369,  1  fig,  3  tab,  17  ref. 

Descriptors:  'Cesium,  'Radioactive  tracers,  *Cul- 
ivated  lands,  'Sediment,  'Heavy  metals,  Erosion, 
Soil  erosion,  Australia,  Drainage  area,  Hunter 
/alley,  New  South  Wales. 

["he  environmental  radioactive  tracer  137-Cs  (a 
allout  product  of  atmospheric  nuclear  weapons' 
esting)  was  used  to  indicate  sources  of  soil  erosion 
n  a  small  drainage  basin  the  Hunter  Valley,  New 
South  Wales,  Australia.  At  sites  undergoing  little 
>r  no  erosion,  the  137-Cs  had  accumulated  in  the 
ipper  soil  profile,  and  eroded  soils  contained  rela- 
ively  less  137-Cs.  Cultivated  soils  were  identified 
is  the  chief  sediment  source,  since  they  contained, 
m  average,  only  one-third  the  137-Cs  of  soils 
inder  grass  cover.  While  the  calibration  of  the 
137-Cs  technique  to  quantify  soil  loss  remained 
incertain,  137-Cs  concentrations  did  appear  to  be 
elated  to  some  degree  to  a  soil  aggregate  stability 
ndex.  (See  also  W86-04896)  (Author's  abstract) 
SV86-04931 


INFLUENCE  OF  SEASON,  SOURCE  AND  DIS- 
rANCE  ON  PHYSICAL  AND  CHEMICAL 
PROPERTIES  OF  SUSPENDED  SEDIMENT, 

National  Water  Research  Inst.,  Winnipeg  (Manito- 
ba). 

For  primary  bibliographic  entry  see  Field  5B. 
W6-04932 


USE  OF  LAMINATED  LAKE  SEDIMENTS  IN 
(HE  ESTIMATION  AND  CALIBRATION  OF 
EROSION  RATES, 

Plymouth  Polytechnic  (England).  Dept.  of  Envi- 

onmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W86-04933 


PARTICLE  SIZE  CHARACTERISTICS  OF  FLU- 
WiL  SUSPENDED  SEDIMENT, 

Exeter  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  5B. 

(V86-04934 


TEMPORAL    VARIATION    OF    SUSPENDED 
SEDIMENT  PROPERTIES, 

Exeter  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04935 


ANALYSIS  OF  THE  VERTICAL  DISTRD3U- 
TION  OF  HIGH  SEDEVDZNT  CONCENTRA- 
TIONS IN  THE  YELLOW  RIVER  AND  STUD- 
IES OF  METHODS  OF  OBSERVATION, 

Yellow  River  Conservancy  Commission,  Zhengz- 
hou  (China). 

Z.  Boliang,  and  N.  Zhan. 

IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
421-430,  7  fig,  2  tab,  4  ref. 

Descriptors:  'Suspended  sediments,  'Erosion, 
•Rivers,  'Sediment  concentration,  Vertical  distri- 
bution, Yellow  River,  China,  Soil  types,  Sediment, 
Mathematical  analysis. 

Based  on  analyses  of  field  data,  it  is  demonstrated 
that  the  distribution  of  sediment  at  high  concentra- 
tions in  the  Yellow  River  (China)  is  uniform.  This 
is  primarily  due  to  three  cause;  firstly  the  effect  of 
the  initial  conditions  of  sediment  yield  in  the  basin, 
secondly,  the  influence  of  the  ultimate  tangential 
stress  of  the  fluid  and,  thirdly,  the  structure  of  the 
sediment  mass.  It  has  been  found  that  theoretical 
formulae  for  determining  the  vertical  distribution 
of  sediment  concentration,  derived  for  low  silt 
contents,  are  not  applicable  to  conditions  of  hyper- 
concentration.  Requirements  for  the  methods  and 
instruments  used  in  measuring  hyperconcentrations 
of  sediment  should  be  different  from  those  for  the 
measurement  of  low  sediment  content.  (See  also 
W86-04896)  (Author's  abstract) 
W86-04936 


SEDIMENT  DYNAMICS  IN  A  PARTIALLY 
CULTIVATED  CATCHMENT  IN  NEW  SOUTH 
WALES,  AUSTRALIA, 

Newcastle  Univ.  (Australia).  Dept.  of  Geography. 
R.  J.  Loughran,  B.  L.  Campbell,  and  G.  L.  Elliott. 
Journal  of  Hydrology,  Vol.  83,  No.  3/4,  p  285-297, 
March  1986.  5  tab,  3  fig,  19  ref. 

Descriptors:  'Australia,  'Runoff,  'Sediment, 
'Sediments  transport,  'Catchment  basins,  New 
South  Wales,  Maluna  Creek,  Cesium,  Environmen- 
tal tracers,  Hydrographs,  Runoff  plots,  Surface 
runoff,  Agricultural  runoff,  Cropland,  Erosion, 
Forests,  Grazing. 

The  relationships  between  the  hydrology  of  runoff 
episodes  and  sediment  transport  are  examined  in 
the  partially  cultivated  drainage  basin  of  Maluna 
creek,  in  the  Hunter  River  Valley,  New  South 
Wales,  Australia,  and  interpreted  by  the  use  of 
runoff  plot  data  and  the  environmental  tracer 
cesium-137  over  a  three  year  period.  The  sediment 
output  of  49.8  t/sq  km/year  was  dominated  by 
three  runoff  events,  which  together  accounted  for 
79%  of  the  total,  though  occupying  only  0.6%  of 
the  study  period  time.  These  three  events  repre- 
sented 10%  of  all  episodes  and  accounted  for  43% 
of  the  total  runoff  measured.  In  Maluna  Creek, 
sediment  concentrations  usually  reached  a  peak  on 
the  falling  stage  of  the  hydrograph,  and  mean 
concentration  per  event  was  positively  related  to 
discharge  peakedness  index,  a  measure  of  runoff 
intensity.  Data  from  five  erosion  plots  and  water 
sampling  within  the  catchment  revealed  cultivated 
vineyard  soils  as  the  major  sediment  source,  com- 
pared with  eucalypt  forest  and  grassland,  which 
made  up  60  and  30%  of  the  basin  area,  respective- 
ly. Cesium-137  concentration  on  stream-borne  sedi- 
ment delivered  to  the  basin  outlet  was  used  to 
quantify  sediment  source.  It  was  estimated  that  at 
least  93%  of  the  sediment  output  was  derived  from 
vineyards,  and  the  remaining  7%  from  forests  and 
grazing  land.  (Peters-PTT) 
W86-05114 


MIGRATION  PATTERNS  OF  AN  ASYMMET- 
RIC MEANDERING  RIVER:  THE  ROUGE 
RTVER,  QUEBEC, 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 

National      Hydrology      Research      Inst.,      Hull 

(Quebec). 

For  primary  bibliographic  entry  see  Field  2E. 

W86-05219 


WATER  DISCHARGE  AND  SUSPENDED 
SEDEVIENT  CONCENTRATIONS  IN  THE 
AMAZON  RIVER:  1982-1984, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-05222 


KINETICS  OF  MICROBIAL  MANGANESE  OX- 
IDATION AND  TRACE  METAL  BINDING  IN 
SEDIMENTS:  RESULTS  FROM  AN  IN  SITU 
DIALYSIS  TECHNIQUE, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia). 

For  primary  bibliographic  entry  see  Field  2H. 

W86-05278 


DISSOLUTION   KINETICS  OF  CHRYSOTDLE 
AT  PH  7  TO  10, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Envi- 
ronmental Health  Engineering. 
For  primary  bibliographic  entry  see  Field  2K. 
W86-05290 


MORPHOLOGIC  EFFECTS  OF  CHANNELIZA- 
TION: THE  CASE  OF  THE  NEEBING-MCIN- 
TYRE  FLOODWAY,  THUNDER  BAY,  ONTAR- 
IO, CANADA, 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  8B. 

W86-05408 


CHANNEL  ADJUSTMENTS  TO  THE  REMOV- 
AL OF  LOG  STEPS:  AN  EXPERIMENT  IN  A 
MOUNTAIN  STREAM, 

Rocky  Mountain  Forest  and  Range  Experiment 
Station,  Tempe,  AZ.  Forestry  Sciences  Lab. 
For  primary  bibliographic  entry  see  Field   4D. 
W86-05409 


2K.  Chemical  Processes 


RADIOACTIVITY  OF  SPAS  ON  THE  GREEK 
ISLAND  IKARIA  AND  INFLUENCING  FAC- 
TORS, 

Democritus    Nuclear    Research    Center,    Athens 

(Greece). 

S.  Danali,  G.  Margomenou,  and  K.  Veldeki. 

Health  Physics,  Vol.  50,  No.  4,  p  509-513,  April 

1986.  3  tab,  1  fig,  18  ref. 

Descriptors:  'Radioactive  springs,  'Greece,  Geo- 
logical composition,  Temperature  effects,  Spec- 
troscopy, Radioisotopes. 

A  qualitative  and  quantitative  determination  by 
gamma  spectroscopy  analysis  of  all  the  natural 
radioisotopes  which  exist  in  the  waters  of  the 
municipal  thermometallic  radioactive  springs 
(spas)  of  the  Greek  island  Ikaria  was  made.  The 
spas  of  Ikaria  show  high  concentrations  of  222Rn, 
especially  Apollo  and  Asclepius,  which  can  be 
considered  as  among  the  most  radioactive  spas  in 
the  world.  The  other  spas  are  Spelaion  and  Lef- 
kada.  Besides  the  high  concentration  of  222Rn,  the 
spas  of  Ikaria,  especially  the  high  temperature 
ones,  show  high  concentrations  of  226Ra  as  well  as 
232Th.  High  concentrations  of  40K  also  have  been 
found  in  these  spas.  The  spas  with  high  concentra- 
tions of  222Rn  show  lower  concentrations  of 
226Ra  and  vice  versa.  This  may  be  due,  mainly,  to 
the  difference  in  the  temperature  of  these  spa 
waters.  The  concentrations  of  radioisotopes  in  the 
water  of  the  spas  vary  with  the  season  and  also 
with  time.  The  number  of  the  examined  samples  is 
not  sufficient  for  a  clear  conclusion  to  be  drawn. 
(Peters-PTT) 
W86-04691 
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Field  2— WATER  CYCLE 


Group  2K — Chemical  Processes 

GAS  CHROMATOGRAPHIC  EVALUATION  OF 
THE  ORGANIC  COMPONENTS  PRESENT  IN 
THE     ATMOSPHERE    AT    TRACE    LEVELS 
WITH  THE  AID  OF  CARBOPACK  B  FOR  PRE- 
CONCENTRATION  OF  THE  SAMPLE, 
Consiglio  Nazionale  delle  Ricerche,  Rome  (Italy). 
1st.  Inquinamento  Atmosferico. 
For  primary  bibliographic  entry  see  Field  5A. 
W8M)4710 

SINGLET  OXYGEN  IN  SURFACE  WATERS.  3. 
PHOTOCHEMICAL  FORMATION  AND 
STEADY-STATE  CONCENTRATIONS  IN  VAR- 
IOUS TYPES  OF  WATERS, 

Eidgenoessische  Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

W.  R.  Haag,  and  J.  Holgne. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  20,  No.  4,  p  341-348,  April  1986.  8 

fig,  3  tab,  26  ref. 

Descriptors:  *Singlet  oxygen,  ^Surface  waters, 
•Photolysis,  ^Dissolved  organic  carbon,  •Molecu- 
lar structure,  'Water  pollution,  Switzerland,  Fur- 
furyl  alcohol,  Light,  Lakes,  Rivers,  Wastewater, 
Color,  Gel  permeation  chromatography. 

For  prediction  of  the  rate  with  which  organic 
compounds  are  oxidized  and  photoproducts 
formed  in  the  aquatic  environment  by  the  singlet 
molecular  oxygen  singlet  oxygen  route,  the  steady- 
state  concentrations  of  singlet  oxygen  in  various 
waters  were  determined  using  furfuryl  alcohol  as  a 
trapping  agent.  Under  noon,  summer  sunlight 
(Switzerland)  in  lake,  river,  and  wastewaters,  sur- 
face concentrations  were  (0.3-3)  x  10  to  the  minus 
14th  power  mol  singlet  oxygen  per  mg  of  dissolved 
organic  carbon/liter.  The  more  highly  colored 
waters  actually  tend  to  produce  less  singlet  oxygen 
for  a  given  amount  of  adsorbed  light.  Separation  of 
natural  aquatic  organic  compounds  by  gel  perme- 
ation chromatography  resulted  in  fractions  show- 
ing little  correlation  between  singlet  oxygen  pro- 
duction efficiency  and  molecular  weight,  indicat- 
ing that  large  macromolecular  structures  are  not  a 
prerequisite  for  the  sensitization  of  singlet  oxygen 
formation.  Application  of  the  specific  102  concen- 
tration data  to  the  estimation  of  lifetimes  of  envi- 
ronmental pollutants  yields  half-lives  as  short  as 
several  hours  only  for  a  few  especially  reactive 
types  of  compounds  but  orders  of  magnitude 
longer  for  most  of  the  compounds  expected  to  be 
found  in  the  aquatic  environment.  (Author's  ab- 
stract-PTT) 
W86-04720 


FLUORESCENCE  CORRECTION  FOR  MEAS- 
UREMENTS OF  ENZYME  ACTIVITY  IN  NAT- 
URAL WATERS  USING  METHYLUMBELLI- 
FERYL-SUBSTRATES, 

Warsaw  Univ.  (Poland).  Dept.  of  Environmental 

Microbiology. 

R.  J.  Chrost,  and  H.  J.  Krambeck. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  106, 

No.  1,  p  79-90,  1986.  4  fig,  4  tab,  16  ref. 

Descriptors:  'Fluorescence,  *Enzyme  activity, 
•Natural  waters,  *Methylumbelliferone,  Enzymat- 
ic hydrolysis,  Hydrogen  ion  concentration,  Aquat- 
ic habitats,  Mathematical  analysis,  Lakes,  Water 
samples. 

Substrates  linked  to  a  highly  fluorescent  com- 
pound, 4-metylumbelliferone  (MUF),  provide  a 
very  sensitive  system  for  detecting  and  quantifying 
enzyme  activity  in  aquatic  environments.  Fluores- 
cence of  MUF  liberated  after  enzymatic  hydrolysis 
of  MUF-substrates  was  dependent  on  the  concen- 
tration of  released  MUF,  affected  by  pH  of  the 
sample.  At  a  constant  pH,  fluorescence  of  MUF 
was  proportional  to  its  concentration  between  1 
and  150  nM.  A  more  complex  relationship  between 
MUF-fluorescence  and  various  pHs  occurred,  ap- 
proaching asymptotes  at  low  (pH  <  3)  and  high 
(pH  >  10)  pH  values,  with  a  sigmoid  pattern  be- 
tween pHs  2  and  13.  Maximum  MUF-fluorescence 
occurred  at  pH  =  10  and  higher  alkalinity  did  not 
increase  the  fluorescence.  Rapid  decreases  in 
MUF-fluorescence  between  pH  9.0  and  7.0  oc- 
curred   at    all    investigated    MUF-concentrations. 


Enzyme  activity  determination  in  aquatic  habitats 
should  be  assayed  at  the  natural  pH  of  the  water 
sample.  The  most  rapid  decrease  of  MUF-fluores- 
cence with  increasingly  acidity  was  observed 
within  this  pH  range.  MUF-fluorescence  at 
pH  =  6.5  was  only  15.3%  of  the  fluorescence  meas- 
ured at  pH  =  9.5.  This  pH-MUF-fluorescence  rela- 
tionship is  critical  when  calculating  and  comparing 
enzyme  activities  measured  at  different  pHs  of 
samples  from  aquatic  environments,  and  therefore 
a  measured  fluorescence  must  be  corrected  when 
calculating  real  enzyme  activity  values.  The  simple 
correction  method  when  calculating  enzyme  activ- 
ity, measured  using  MUF-substrates  at  different  pH 
values  was  determined.  Using  mathematical  formu- 
lae and  sets  of  constants,  the  calculation  of  MUF- 
concentration  (liberated  after  enzymatic  hydroly- 
sis) from  measured  MUF-fluorescence  at  various 
pHs  of  water  samples  was  simple.  The  proposed 
method  was  applied  for  the  calculation  of  exoenzy- 
matic  activity  (phosphatase,  Phosphodiesterase, 
beta-glucosidase,  beta-galatosidase,  protease)  of 
water  samples  from  different  lakes  of  various  pHs. 
(Lantz-PTT) 
W86-05087 


GEOCHEMISTRY  AND  DEPOSITION  OF 
(7)BE  IN  RTVER-ESTUARTNE  AND  COASTAL 
WATERS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

C.  R.  Olsen,  I.  L.  Larsen,  P.  D.  Lowry,  and  N.  H. 
Cutshall. 

Journal  of  Geophysical  Research,  Vol.  91,  No.  CI, 
p  896-908,  January  15,  1986.  4  tab,  5  fig,  43  ref. 

Descriptors:  *Coastal  waters,  'Rivers,  •Geochem- 
istry, 'Estuaries,  •Beryllium,  James  estuary,  Vir- 
ginia, Norfolk,  Tennessee,  Oak  Ridge,  Salinity, 
Particulate  matter,  Carbon,  Silicon,  Aluminum, 
Potassium,  Iron,  Sediment,  Chemical  properties, 
Suspended  sediments,  Deposition. 

The  atmospheric  flux  of  cosmogenic  (7)Be  (53.3- 
day  half-life)  and  the  mode  of  (7)Be  deposition  in 
river-estuarine  and  coastal  environments  have  been 
examined.  (7)Be  measurements  for  water,  suspend- 
ed matter,  and  sediment  samples  collected  in  sever- 
al river,  estuarine,  and  coastal  systems  during  1981 
to   1984  are  reported.  The  atmospheric  flux  of 
(7)Be  commonly  supports  inventories  ranging  from 
1.0  to  2.0  pCi/sq  cm  (1  pCi=0.037  Bq).  Beryllium 
7  concentrations  in  water  phase  samples,  collected 
across  salinity  gradients  in  several  estuaries  along 
the  eastern  coastline  of  the  United  States,  range 
from  0.03   to  0.53   pCi/L  and  primarily   reflect 
variations  in  (7)Be  supply  and  sorption  kinetics. 
The  major  process  controlling  the  concentration  of 
(7)Be  on  estuarine  suspended  particles  appears  to 
be  the  length  of  time  that  these  particles  remain  in 
the  water  column.  Field  particle-to-water  distribu- 
tion coefficients  for  (7)Be  have  a  median  value  of 
about  4  times  10  to  the  fourth  power  but  range 
over  an  order  of  magnitude  reflecting  short-term 
variations  in  (7)Be  input,  particle  dynamics,  and 
particulate  iron  content  rather  than  equilibrium 
sorption-desorption  responses  to  change  in  water 
salinity  or  particle  type.  Residence  times  of  (7)Be 
in  the  water  column  range  from  a  few  days  in 
estuarine  areas  of  rapid  fine-particle  deposition,  to 
several  weeks  in  high-energy  environments  where 
pronounced    sediment    resuspension    reintroduces 
deposited  (7)Be  back  into  the  water  column.  In- 
ventories of  (7)Be  in  sediments  range  from  nonde- 
tectable  to  3.3  pCi/sq  cm,  with  the  highest  inven- 
tories in  areas  where  fine  particles  are  accumulat- 
ing rapidly.  Such  sites  are  also  major  repositories 
for   other   particle-reactive   substances.    A   (7)Be 
budget  for  the  James  estuary  (Norfolk,  VA)  indi- 
cates that  less  than  5%  of  the  expected  (7)Be  input 
is  in  the  water  column  and  that  the  short-term 
estuarine  trapping  efficiency  for  atmospherically 
derived  (7)Be  is  somewhere  between  50  and  100%. 
(Peters-PTT) 
W86-05095 

SOURCES  AND  SINKS  OF  IONS  IN  A  SOFT 
WATER,  ACIDIC  LAKE  IN  FLORIDA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 


W86-05217 


USE  OF  STREAM  CHEMISTRY  TO  ESTIMATE 
HYDROLOGIC  PARAMETERS, 

Risk  Science  International,  Washington,  DC. 
M.  J.  Brown. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  5,  p  805-811,  May  1986.  6  fig,  6  tab,  12  ref. 

Descriptors:  •Stream  chemistry,  *Path  of  pollut- 
ants, *Hydrologic  properties,  Runoff,  Chemical 
properties,  Chemical  analysis,  Minerals,  Ions, 
Mathematical  models,  Nitrates,  Nitrites,  Stream- 
flow,  Groundwater,  Phytoplankton. 

The  influence  of  direct  and  indirect  runoff  on  the 
concentrations  of  chemical  constituents  in  streams 
may  be  exploited  as  an  aid  to  model  calibration.  In 
the  Housatonic  basin,  data  on  streamflow  and  min- 
eral ion  concentrations  conform  well  to  a  two- 
segment  log-linear  model.  The  fitted  relationship 
between  streamflow  and  mineral  ion  concentration 
depends  primarily  on  the  site,  rather  than  on  the 
mineral.  Parameters  of  this  fit  yield  estimates  of 
hydrologic  model  parameters.  Nonconservation 
constituents  such  as  nitrate  and  nitrite  exhibit 
varied  patterns.  At  sites  affected  by  large  point 
source  inputs,  concentration  decreases  with  flow. 
A  simple  model  of  load  and  streamflow  produces 
estimates  of  the  concentrations  in  indirect  and 
direct  runoff.  The  estimated  concentrations  in  indi- 
rect runoff  agree  well  with  typical  measured 
values  of  concentration  in  groundwater.  At  sites 
not  affected  by  point  sources,  the  (N03-N02)  con- 
centrations are  lower,  do  not  correlate  with 
streamflow,  and  exhibit  seasonal  cycles.  The  cycles 
are  due  to  such  factors  as  uptake  by  phytoplank- 
ton. (Lantz-PTT) 
W86-05227 


CHEMICAL  REACTIONS  WITHIN  ROOT 
ZONE  OF  ARID  ZONE  SOILS, 

California  Univ.,  Davis.  Water  Science  and  Engl' 

neering  Section. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05233 

DISSOLUTION  KINETICS  OF  CHRYSOTHJ 
AT  PH  7  TO  10,  J 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Envi 

ronmental  Health  Engineering. 

R.  C.  Bales,  and  J.  U.  Morgan. 

Geochimica  et  Cosmochimica  Acta,  Vol.  49,  No 

11,  p  2281-2288,  November   1985.  7  fig,  36  rd 

Descriptors:  *Fate  of  pollutants,  •Chrysotile,  *Ki 
netics,  Minerals,  Hydrogen  ion  concentration 
Magnesium  hydroxide,  Chemical  reactions,  Disso 
lution,  Adsorption,  Surface  charge  Inorganic  com 
pounds. 

The  rate  of  chrysotile  dissolution  over  five  day 
was  studied  in  constant  pH  batch  concentrations  a 
25  C.  After  the  first  day,  release  of  magnesnui 
occurred  at  a  constant  rate  and  exhibited  a  frac 
tional  dependence  on  pH.  Interpreted  in  terms  of 
site  binding  model  for  adsorption  of  protons  on  th 
surface,  this  fractional  dependence  implies  that  th 
rate  is  limited  by  a  chemical  reaction  involving  lei 
than  one  adsorbed  proton  per  magnesium  release 
into  solution.  The  actual  magnitude  of  the  rate  ( 
pH  8  supports  this  interpretation.  Three  relate 
processes  were  followed  dissolution,  adsorptio 
and  surface  charge  development.  Inorganic  mater 
als  such  as  chlorine,  bicarbonate,  sulfate,  and  n 
trate  ions  and  the  organic  substances  catechol  an 
oxalate  affected  the  rate  of  magnesium  release  on! 
during  the  initial  12  to  24  hours  of  each  expei 
ment.  Silica  release  was  linear  from  the  outset  < 
each  experiment,  but  showed  no  definite  pH  d 
pendence.  The  results  suggest  that  magnesium  h; 
droxide  is  more  easily  dissolved  than  minerals  sue 
as  aluminum  oxide,  and  that  attack  by  water  ax 
hydrogen  are  both  important  in  chrysotile  dissoli 
tion.  (Master-PTT).) 
W86-05290 

HELIUM     ACCUMULATION     IN     GROUN1 
WATER.  II:  A  MODEL  FOR  THE  ACCUMUL 
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HON  OF  THE  CRUSTAL  4HE  DEGASSING 
FLUX, 

Australian    National    Univ.,    Canberra.    Research 

School  of  Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05291 


REGIONAL  PH-ALKALINITY  RELATION- 
SHIP, 

Camegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

M.  J.  Small,  and  M.  C.  Sutton. 

Water  Research,  Vol.  20,  No.  3,  p  335-343,  March 

1986.  5  fig,  4  tab,  24  ref. 

Descriptors:  'Hydrogen  ion  concentration,  'Alka- 
linity, 'Models,  Acidic  streams,  'Acid  rain,  Mathe- 
matical studies,  Acidity,  Mathematical  models, 
Mathematical  equations,  Carbon  dioxide,  Regional 
analysis,  Fate  of  pollution. 

An  explicit  equation  relating  the  pH  and  alkalinity 
of  natural  waters  is  derived  as  an  inverse  hyperbol- 
ic sine  function.  For  the  range  of  pH  generally 
encountered  in  lake  and  stream  acidification  stud- 
ies, the  parameters  of  the  equation  are  related  to 
the  dissolved  C02  saturation  relative  to  atmos- 
pheric C02  and  the  concentration  of  weak  acid 
anions,  though  the  relationship  is  approximate.  The 
functional  form  allows  for  statistical  parameter  es- 
timation given  a  regional  or  temporal  pH-alkalinity 
data-set.  The  relationship  simplifies  pH  estimation 
in  regional  aquatic  acidification  models  where  al- 
kalinity is  computed  as  the  master  variable.  (Au- 
thor's abstract) 
W86-05338 


COMPARISON  OF  METHODS  FOR  ESTIMAT- 
ING SULFATE  EXPORT  FROM  A  FORESTED 
WATERSHED, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05389 


ONE-DIMENSIONAL  MODEL  OF  CHEMICAL 
DIFFUSION  AND  SORPTION  IN  SATURATED 
SOD1  AND  AQUATIC  SYSTEMS, 

Morrison-Knudsen  Engineers,  Inc.,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05390 


USE  OF  RAIN  AND  DRY  DEPOSITION  COM- 
POSITIONS FOR  INTERPRETING  GROUND- 
WATER CHEMISTRY, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geology. 
G.  H.  Wagner,  and  K.  F.  Steele. 
Groundwater,  Vo.  23,  No.  5,  p  611-616,  Septem- 
ber-October 1985.  6  fig,  2  tab,  13  ref. 

Descriptors:  'Groundwater,  'Chemical  properties, 
•Rain  composition,  Evapotranspiration,  Ion  ex- 
change, Spring  water,  Arkansas,  Chlorine, 
Sodium,  Potassium,  Calcium  carbonate,  Ammoni- 
um, Magnesium,  Calcium. 

Waters  from  91  springs  in  a  130  X  140  km  area  of 
west-central  Arkansas  were  analyzed  for  all  the 
major  ions.  The  yearly  flux  of  these  ions  in  the  rain 
and  pure- water  extract  of  the  dry  deposition  180 
km  north  of  this  area  was  measured  and  assumed  to 
represent  the  composition  of  the  recharge  to  the 
groundwater  feeding  the  springs.  Cation/Cl(-)  flux 
ratios  were  used  as  a  norm  for  the  concentration  of 
ions  in  the  spring  waters  by  evapotranspiration. 
Ratios  above  the  norm  were  interpreted  as  ion 
exchange  or  rock  dissolution  into  groundwaters. 
Ratios  below  the  norm  were  interpreted  as  ion 
adsprtion  or,  for  Ca(+),  CaC03  precipitation 
processes.  Na(+)  and  Mg(2+)  are  invariably 
above  the  norm.  K(+),  NH4(+)  and  H(+)  are 
invariably  below  the  norm;  whereas  Ca(2+)  values 
are  about  equally  divided  between  above  and 
below  the  norm.  Equivalents  of  cations  above  the 
norm  and  below  the  norm  were  compared  for  a 
number  of  springs  to  determine  the  main  ground- 
water processes  for  each  spring.  The  Na(+)/Cl(-) 
and  K(  +  )/Cl(-)  norms  for  the  rain  water  form 
near-perfect  minimum   and  maximum  envelopes, 


respectively,  of  the  Na(+)  vs  Cl(-)  plots  of  the 
spring  water  compositions.  This  is  due  to  the  ad- 
sorption affinities  of  the  soil  for  Na(+)  being  low, 
and  for  K(+)  being  high.  (Author's  abstract) 
W86-05394 


ROLE  OF  SPECIATION  IN  MERCURY  METH- 
YLATION  IN  SEDIMENTS  AND  WATER, 

Leicester  Polytechnic  (England).  School  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05395 
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LABORATORY  MODELING  OF  A  COASTAL 
UPWELLING, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Mechanical  Engineering. 

S.  Narimousa,  and  T.  Maxworthy. 

EOS,  Transactions,  American  Geophysical  Union, 

Vol.  67,  No.  1,  p  2-3,  January  17,  1986.  4  fig,  9  ref. 

Descriptors:  'Standing  waves,  'Upwelling, 
•Ocean  circulation,  'Hydraulic  models,  Topo- 
graphical features,  Satellite  technology,  United 
States,  Peru,  Coasts. 

Coastal  upwelling  was  modeled  in  a  rotating  cylin- 
drical tank  (90  cm  diameter,  22  cm  depth),  which 
has  a  conical  bottom  to  simulate  the  geometry  of 
the  coastal  shelf.  In  some  experiments,  the  coast- 
line and  the  conical  bottom  were  free  of  any 
perturbations,  whereas  in  others  a  cross  shelf,  a 
radial  ridge,  and/or  a  coastline  perturbation  (cape) 
were  introduced  into  the  tank  to  study  their  effects 
on  the  simulated  upwelling  circulations.  The  pres- 
ence of  a  topographical  feature  on  the  conical 
bottom  had  a  dramatic  effect  on  the  upwelled 
front.  The  first  sign  of  the  upwelled  water  at  the 
surface  was  always  a  high-speed  jetlike  plume  at 
the  ridge.  When  a  coastline  perturbation  or  cape, 
but  no  bottom  ridge,  was  employed,  a  high-speed 
jet  was  generated  downstream  of  the  cape  with 
only  one  significant  downstream  standing  wave,  in 
contrast  to  the  previous  case  in  which  there  were  a 
series  of  large  meandering  standing  waves.  Appli- 
cations of  the  present  results  to  upwelling  events 
off  the  coast  of  the  United  States  and  Peru  were  in 
reasonably  good  agreement  with  the  values  meas- 
ured from  a  satellite  infrared  image  or  reported 
from  field  observations.  (Rochester-PTT) 
W86-04980 


GEOCHEMISTRY  AND  DEPOSITION  OF 
(7)BE  EN  RTVER-ESTUARESE  AND  COASTAL 
WATERS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-05095 


SALINITY  EMTRUSION  IN  THE  EASTMAIN 
RIVER  ESTUARY  FOLLOWING  A  MAJOR  RE- 
DUCTION OF  FRESHWATER  INPUT, 

McGill  Univ.,  Montreal  (Quebec).  Inst,  of  Ocean- 
ography. 

S.  Lepage,  and  R.  G.  Ingram. 
Journal  of  Geophysical  Research,  Vol.  91,  No.  CI, 
p  909-915,  January  15,  1986.  2  tab,  8  fig,  19  ref. 

Descriptors:  'Eastmain  River,  'Saline  water  intru- 
sion, 'Estuaries,  LaGrand  River,  Velocity,  James 
Bay,  Canada,  Mathematical  models,  Diversion. 

On  July  19,  1980,  80%  of  the  runoff  of  Eastmain 
River  (it  originates  in  the  Canadian  Shield  and 
empties  into  the  eastern  portion  of  James  Bay),  a 
subartic  shallow  estuary,  was  diverted  into  the  La 
Grande  River  for  hydroelectric  development. 
Consequent  to  the  diversion  the  estuary,  which 
had  been  mostly  salt-free,  was  subjected  to  a  grad- 
ual saltwater  intrusion  along  a  10-km  section  in  its 
lower  reaches.  The  adjustment  of  the  salinity 
regime  to  a  new  quasi-steadystate  took  place  over 
a  period  of  about  40  days.  The  circulation  field 
reached  a  new  quasi-equilibrium  within  8  days. 
The  2-month  interval  following  the  river  diversion, 
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the  transition  period,  was  analyzed  in  terms  of  both 
time  and  space  modifications  of  the  circulation  and 
salinity  fields.  A  one-dimensional  finite  difference 
explicit  scheme  was  obtained  between  the  model 
results  and  the  low  frequency  current  meter  obser- 
vations of  salinity  and  longitudinal  velocity.  The 
salinity  intrusion  was  primarily  governed  by  tidal 
dispersion.  Overall,  the  low-frequency  response  of 
the  estuary  to  the  rapid  change  in  discharge  oc- 
curred much  more  rapidly  for  the  velocity  regime 
than  for  salinity,  with  salinity  intrusion  occurring 
over  approximately  one  month.  Changes  to  the 
velocity  regime  were  accomplished  within  a  week. 
Modeling  of  the  Eastmain  estuary  during  the  major 
transition  demonstrated  the  capability  of  the  model 
to  follow  satisfactorily  the  observed  salinity 
changes.  Numerical  diffusion  accounted  for  only  a 
15%  addition  to  the  calculated  dispersion  coeffi- 
cients and  might  explain  the  higher  than  observed 
upstream  salinities.  (Peters-PTT) 
W86-05096 


MARINE  BENTHOS  EN  RELATION  TO  PORE 
WATER  CHEMISTRY  AND  SEDIMENT  GEO- 
CHEMISTRY OF  SEVIULATED  DREDGED  MA- 
TERIAL, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-05152 


ENFLUENCE  OF  COPPER  EN  VARIOUS 
FORMS  ON  NATURAL  PHYTOPLANKTONIC 
POPULATIONS  FROM  THE  SAGUENAY 
RFVER,  QUEBEC,  CANADA.  (INFLUENCE  DE 
LA  SPECIATION  DU  CUTVRE  SUR  LES  POPU- 
LATIONS PHYTOPLANCTONIQUES  NATUR- 
ELLES  DE  LA  RIVIERE  DU  SAGUENAY, 
QUEBEC,  CANADA.), 

Quebec  Univ.,  Chicoutimi.  Dept.  des  Sciences 
Fondamentales. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-05162 


BENTHIC  MACROFAUNA  ASSOCIATED 
WITH  THE  OYSTER  REEFS  OF  THE  JAMES 
RIVER  ESTUARY,  VIRGESIA,  USA, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 

P.  F.  Larsen. 

Internationale  Revue  der  Gesamten  Hydrobiolo- 

gie,  Vol.  70,  No.  6,  p  797-814,  1985.  6  tab,  4  fig,  39 

ref. 

Descriptors:  'Benthic  fauna,  'Oysters,  'Estuaries, 
James  River,  Macrofauna,  Salinity,  Temperature, 
Species  diversity. 

Productive,  natural  oyster  reefs  within  the  James 
River  estuary,  were  quantitatively  sampled  for  as- 
sociated macrofauna  for  one  year.  The  James 
River  is  the  southernmost  tributary  of  the  Chesa- 
peake Bay  system  and  contributes  about  16  percent 
of  the  Bay's  yearly  freshwater  input.  It  is  shallow 
and  is  moderately  well  mixed  vertically.  Salinity 
varies  about  4%  between  low  and  high  water 
throughout  the  middle  reaches  of  the  estuary 
where  the  study  took  place.  Tidal  currents  seldom 
exceed  1  m/sec.  The  annual  temperature  is  about 
25  C.  The  192  samples  yielded  142  taxa.  Mean 
faunal  density  on  these  reefs  ranged  from  5,757  to 
57,857/sq  m.  More  than  77%  of  the  individuals 
collected  belonged  to  11  taxa.  The  number  of 
species  and  informational  diversity  decreased  up 
the  estuarine  gradient.  The  quality  of  shell  surface 
was  deemed  important  in  determining  density.  The 
spatial  heterogeneity  provided  by  the  shell  surface 
allowed  development  of  a  densely  populated,  di- 
verse faunal  assemblage  which  differs  from  soft- 
bottom  assemblages  principally  in  quantitative  as- 
pects. The  assemblage  is  not  spatially  or  temporal- 
ly homogeneous  and  undergoes  significant  changes 
in  community  structure  both  seasonally  and  along 
the  estuarine  gradient.  (Peters-PTT) 
W86-05166 


DYNAMICS  OF  A  TIDAL  ESTUARY:  ESTIMA- 
TION OF  THE  PRESCIPAL  FACTORS.  (ESTI- 
MATION DES  PARAMETRES  FONDAMEN- 
TAUX  DE  LA  DYNAMIQUE  D'UN  ESTUAIRE 
A  MAREES), 
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Centre  d'Etudes  d'Oceanographie  et  de  Biologie 

Marine,  Roscoff  (France). 

J.-L.  Douville,  and  C.  Riaux. 

International  Revue  der  Gesamten  Hydrobiologie, 

Vol.  71,  No.  1,  65-77,  1986.   1  tab,  6  fig,  16  ref. 

Descriptors:  'Tidal  hydraulics,  •Water  currents, 
•Estuaries,  *Saline-freshwater  interfaces,  Brittany, 
Current  velocity,  Mathematical  studies,  Topogra- 
phy, Freshwater  discharge,  Tidal  range,  Sediment- 
water  interfaces,  Flow  pattern. 

A  study  of  tidal  dynamics  obtained  a  better  under- 
standing of  the  relationship  between  salt  and  fresh- 
water masses  in  an  estuary  on  the  Northern  Britta- 
ny coast.  A  simple  method  for  calculating  the 
mean  current  velocity  parameter  in  the  lower  cross 
section  of  the  Dour  duff  estuary  is  proposed.  This 
model  incorporates  the  topography  of  the  estuary, 
instantaneous  fresh-water  discharge  and  the  tidal 
range.  From  this  model,  the  three  parameters  that 
characterize  the  flow  pattern,  i.e.,  Richardson's 
Froude's  and  Reynold's  number  were  calculated; 
these  parameters  allow  a  prediction  of  the  displace- 
ment of  particles  at  the  sediment-water  interface. 
Salinity  stratifications  and  the  vertical  gradients  of 
current  do  not  last  long  and  confirm  the  partially 
to  well  mixed  character  of  this  sea-water  dominat- 
ed estuary.  (Peters-PTT) 
W86-05170 


ANALYSIS  OF  A  24-HOUR  CYCLE  OF  ZOO- 
PLANKTON  SAMPLING  IN  A  LAGOON  OF 
THE  PO  RIVER  DELTA, 

Parma  Univ.  (Italy).  1st.  di  Ecologia. 

I.  Ferrari,  M.  T.  Cantarelli,  M.  G.  Mazzochi,  and 

L.  Tosi.  ,    _ 

Journal  of  Plankton  Research  JPLRD9,  Vol.  9, 

No.  6,  p  849-865,  November  1985.  11  fig,  4  tab,  33 

ref. 

Descriptors:  *Zooplankton,  'Lagoons,  *Po  River, 
•Deltas,  'Tidal  hydraulics,  Italy,  Sacca  del  Can- 
arin,  Tidal  currents,  Bonifazi  channel,  Spring  tides, 
Estuaries. 

A  24-hour  cycle  of  zooplankton  samples,  collected 
at  spring-tide  in  August  1981  in  a  lagoon  of  the  Po 
River  Delta,  Sacca  del  Canarin,  is  analyzed.  The 
short-term  zooplankton  samples  were  collected, 
with  the  biocenosis  represented  mainly  by  taxa 
(especially  copepods)  coming  into  the  lagoon  from 
the  sea  and,  to  a  lesser  extent,  by  autochthonous 
zooplankton  (gastropod,  cirripede  and  decapod 
larvae).  Density  fluctuations  of  some  taxa  were 
influenced  by  hydrodynamic  factors,  particularly 
the  tidal  currents.  A  daily  balance  of  input  and 
output  through  one  of  the  two  mouths  connecting 
the  lagoon  to  the  sea  was  calculated  for  different 
taxa.  Quantitative  estimates  of  zooplankton  ex- 
changes between  the  lagoon  and  the  sea,  due  to 
tidal  transportation,  were  obtained.  Because  of  the 
morphological  and  hydrographic  features  of  the 
lagoon  (reduced  area,  wide  openings  to  the  sea), 
zooplankton  variability  depended  on  hydrodynam- 
ic factors  and,  particularly  after  the  closure  of  the 
Bonifazi  channel,  on  factors  associated  with  the 
influence  of  the  sea.  (Peters-PTT) 
W86-05179 


SEASONAL  FLUCTUATIONS  IN  THE  BIO- 
MASS  AND  METABOLIC  ACTIVITY  OF  BAC- 
TERIOPLANKTON  AND  PHYTOPLANKTON 
IN  A  WELL-MTXED  ESTUARY:  THE  EMS- 
DOLLARD  (WADDEN  SEA), 
McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

W.  Admiral,  J.  Beukema,  and  F.  B.  Van  Es. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  7, 
No.  6,  p  877-890,  November  1985.  7  fig,  7  tab,  39 
ref. 

Descriptors:  •Biomass,  *Phytoplankton,  'Ems- 
Dollard  Estuary,  'Wadden  Sea,  Germany,  Nether- 
lands, Algae,  Intertidal  flats,  Ems  River,  Seasonal 
variation,  Population  dynamics,  Radioactive  trac- 
ers, Tritium,  Carbon  radioisotopes,  Bioassay,  Bac- 
teria analysis. 

The  biomass  and  metabolic  activity  of  bacterio- 
plankton  were  measured  over  one  year  in  the  Ems- 


Dollard  Estuary,  a  part  of  the  Dutch-German 
Wadden  Sea.  Very  productive  phytoplankton 
blooms,  composed  mainly  of  diatoms  and  the  hap- 
tophycean  alga  Phaeocystis  pouchetii,  are  a  feature 
of  the  estuarine  section  studied.  The  estuarine  sec- 
tion considered  is  115  sq  km  in  extent  and  is 
bordered  by  intertidal  flats.  The  average  water 
depth  in  the  section  is  6.7  meters  with  an  average 
water  volume  of  768  cu  km.  The  tidal  fluxes  are 
large  and  this,  together  with  the  discharge  of  the 
River  Ems,  is  responsible  for  a  flushing  time  of 
approximately  one  week.  The  production  of  bacte- 
rial populations,  as  measured  using  the  (3- 
H)thymidine  method  broadly  followed  the  phyto- 
plankton density  during  blooms  in  spring  and  late 
summer.  There  was  no  indication  of  a  dispropor- 
tionate increase  in  bacterial  production  during  the 
bloom  or  decline  of  particular  algal  species.  The 
rate  at  which  (14-C)-labelled  glucose,  glutamate 
and  leucine  were  incorporated  by  bacterial  popula- 
tions, measured  as  a  metabolic  potential,  varied 
seasonally,  but  did  not  precisely  follow  the  rate  of 
(3-H)thymidine  incorporation.  The  utilization  of 
the  adsorbed  (14-C)  substrates  for  respiration  or 
for  cellular  synthesis  was  constant  over  a  pro- 
longed period  of  bacterial  growth.  A  preliminary 
experiment  with  a  mixed  culture  of  the  abundantly 
occurring  diatom  species  Thalassiosira  excentrica 
and  a  marine  spirillum,  indicated  that  part  of  the 
algal  exudates  were  rapidly  converted  by  the  bac- 
teria, but  another  part  resisted  degradation.  The 
incomplete  bacterial  degradation  of  algal  exudates, 
together  with  the  short  residence  time  of  the  estua- 
rine phytoplankton,  may  contribute  to  the  appar- 
ently incomplete  mineralization  of  the  primary 
production  in  the  water.  (Peters-PTT) 
W86-05181 


AMMONIUM  EXCRETION  AND  GLUTAMATE 
DEHYDROGENASE  ACTIVITY  OF  ZOO- 
PLANKTON IN  GREAT  SOUTH  BAY,  NEW 
YORK, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 
Sciences  Research  Center. 

Y.  C.  Park,  E.  J.  Carpenter,  and  P.  G.  Falkowski. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  8, 
No.  3,  p  489-503,  May  1986.  5  fig,  6  tab,  28  ref. 
New  York  Sea  Grant  NA8100027. 

Descriptors:  'Zooplankton,  'Ammonium,  'Great 
South  Bay,  Long  Island,  New  York,  'Glutamate 
dehydrogenase,  'Estuarine  environment,  Nutrient 
availability,  Excretion. 

In  Great  South  Bay,  on  the  south  shore  of  Long 
Island,  New  York,  nanoplankton  accounted  for  the 
largest  fraction  of  zooplankton  glutamate  dehydro- 
genase (GDH)  activity  over  a  one-year  period. 
Microzooplankton  and  macrozooplankton  ac- 
counted for  20%  and  24%,  respectively.  Total 
zooplankton  ammonium  regeneration  in  Great 
South  Bay  could  account  for  74%  of  the  ammoni- 
um requirement  by  phytoplankton  in  winter,  but  in 
summer  when  phytoplankton  demand  was  greater, 
the  zooplankton  population  was  low,  it  supplied 
less  than  5%.  This  suggests  that  the  smallest  zoo- 
plankton fraction  can  be  the  most  important  with 
regard  to  nitrogen  regeneration  in  estuarine  envi- 
ronments. Observed  macrozooplankton  excretion 
rates  showed  a  strong  correlation  with  the  excre- 
tion rates  indirectly  estimated  from  GDH  activi- 
ties. The  GDH/excretion  ratio  seems  to  vary  de- 
pending on  the  internal  physiological  states  of  zoo- 
plankton as  well  as  on  food  availability.  The  high 
correlation  between  macrozooplankton  GDH  ac- 
tivities and  ammonium  excretion  rates,  indicates 
that  determination  of  GDH  activity  can  be  useful 
to  indirectly  estimate  ammonium  excretion  rates  of 
zooplankton,  particularly  microzooplankton. 
(Peters-PTT) 
W86-05184 

BIOMASS  AND  PRODUCTION  ESTIMATES 
FOR  AN  ESTUARINE  MEIOBENTHIC  COPE- 
POD,  WITH  AN  INSTANTANEOUS  ASSESS- 
MENT OF  EXPLOITATION  BY  FLATFISH 
PREDATORS, 

Orange   Free   State   Univ.,    Bloemfontein   (South 
Africa).  Dept.  of  Dairy  Science. 
G.  R.  F.  Hicks. 
New  Zealand  Journal  of  Ecology,  Vol.  8,  p  125- 


127,  1985.  1  tab,  17  ref. 

Descriptors:  'Estuaries,  'Fish,  'Biomass,  'Cope- 
pods,  'Aquatic  productivity,  New  Zealand,  Preda- 
tors, Food  chain,  Estuarine  fisheries,  Flatfish,  Pro- 
ductivity. 

Estuarine  basins  play  a  critical  role  as  nursery 
areas  and  sheltered  feeding  habitats  for  the  juve- 
niles of  a  number  of  commercially  important  fish 
species.  Estimates  of  functional  characteristics  such 
as  biomass,  production,  and  food  web  relationships 
are  made  with  respect  to  the  New  Zealand  estu- 
aries. The  meiobenthic  harpacticoid  copepod  Par- 
astenhelia  megarostrum  Wells,  Hicks  and  Coull,  is 
the  dominant  epibenthic  metazoan  on  Mana  Bank 
in  Pauatahanui  Inlet,  Porirua  Harbour.  A  first  as- 
sessment of  biomass  and  secondary  production  of 
the  P.  megarostrum  population  in  Pauatahanui 
Inlet  is  provided  and  the  consequences  of  predato- 
ry removal  by  flatfish  are  evaluated.  A  measure- 
ment of  instantaneous  predation  pressure  on  P. 
megarostrum  by  juvenile  flatfish  revealed  that 
predator  abundance  is  highest  in  January.  Flatfish 
predation  probably  has  very  little  overall  impact 
on  the  abundance  of  P.  megarostrum.  (Peters-PTT) 
W86-05198 


DIFFERENCES  IN  STANDING  LIVE  AND 
DEAD  CROPS  IN  ESTUARINE  MARSHES  ON 
VANCOUVER  ISLAND, 

Northern  Forest  Research  Centre,  Edmonton  (Al- 
berta). 

K.  A.  Kennedy,  and  V.  C.  Brink. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  64 
No.  2,  p  322-325,  February  1986.  4  fig,  1  tab,  V 
ref. 

Descriptors:  'Estuarine  environment,  'Standinj 
crops,  'Marshes,  'Vancouver  Island,  British  Co 
lumbia,  Detritus,  Estuaries,  Food  chain,  Plant  pop 
ulations. 

The  purpose  of  this  study  was  to  determine  thi 
standing  crops  of  vascular  plants  in  estuaries  on  thi 
east  coast  of  Vancouver  Island,  British  Columbia 
Carex  lyngbyei  Hornmen.  stands  did  not  havi 
standing  dead  crops  for  the  final  5  months  of  the  7 
month  study,  though  C.  lyngbyei  stands  produce* 
the  most  matter  (i.e.,  a  peak  standing  live  crop  o 
1450  g  dry  matter/sq  m).  In  a  Salicornia  virginic 
L.  stand,  the  standing  dead  crop  exceeded  thi 
standing  live  crop  throughout  the  study  and  th 
stand  had  the  greatest  amount  of  dead  matter  witl 
a  peak  standing  dead  crop  of  1470  g  dry  matter/* 
m.  This  suggested  that  vascular  plant  matter  pre 
duced  in  the  C.  lyngbyei  stands  was  more  likely  t 
enter  the  detrital  food  web  of  an  estuary  than  wa 
matter  produced  in  the  S.  virginica  stand.  (Lants 
PTT) 
W86-05348 

OVERVTEW  OF  THE  HYDROLOGIC  COh 
CERNS  RELATED  TO  WETLANDS  IN  TH 
UNITED  STATES, 

Connecticut  Univ.,  Storrs.  Ecology  Section. 
For  primary  bibliographic  entry  see  Field  2H. 
W86-05349 


ESTUARINE,  COASTAL  AND  OCEAN  POLLl 
TION:  EEC  POLICY  AND  RESEARCH, 

Commission  of  the  European  Communities,  Bru 

sels  (Belgium).  Directorate  General  for  Researcl 

Science  and  Education. 

For  primary  bibliographic  entry  see   Field   5C 

W86-05352 

DEVELOPMENT,  TESTING  AND  ESTERCAL 
BRATION  OF  REFERENCE  METHODS  FO 
POLLUTION  STUDD3S  IN  COASTAL  AND  E 
TUARINE  WATERS, 

International     Lab.     of     Marine     Radioactivit 

Monaco- Ville  (Monaco). 

For  primary  bibliographic  entry  see  Field  5C 

W8&-05354 


ANALYTICAL  QUALITY  CONTROL  (AQJ 
FOR  MONITORING  TRACE  METALS  IN  TH 
COASTAL  AND  ESTUARINE  ENVIRONMEN 
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Water  Research  Centre,  Marlow  (England). 

For  primary  bibliogreohic  entry  see  Field   5G. 

W86-05355 


STANDARDIZATION   OF   WATER   QUALITY 
INFORMATION  IN  A  TIDAL  RIVER, 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05356 


MONITORING  EFFECTS  OF  CATCHMENT 
MANAGEMENT  PRACTICES  ON  PHOSPHO- 
RUS LOADS  INTO  THE  EUTROPHIC  PEEL- 
HARVEY  ESTUARY,  WESTERN  AUSTRALIA, 

Western  Australia  Dept.  of  Conservation  and  En- 
vironment, Perth. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05357 


EFFECnVENESS    OF    SAMPLING    STRATE- 
GIES FOR  EMTERTTDAL  MONITORING, 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-05358 


SOME  RECENT  DEVELOPMENTS  IN  THE 
CHARACTERIZATION  OF  ESTUARINE  PAR- 
TICULATES, 

Ecole  Normale  Superieure,  Paris  (France).  Lab.  de 

Geologic 

For  primary  bibliographic  entry  see  Field  5A. 

W86-05360 


SOLUTE     DISPERSION     AND     SEDIMENT 
TRANSPORT  IN  ESTUARDZS, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05361 


INVESTIGATION     OF    MATERIAL     TRANS- 
PORT AND  LOAD  IN  TIDAL  RTVERS, 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H, 

Geesthacht-Tesperhude    (Germany,    F.R.).    Inst. 

filer  Physik. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05362 


SEDIMENT  MOBDHTY  AND  ITS  CONTRD3U- 
TION  TO  TRACE  METAL  CYCLING  AND  RE- 
TENTION IN  A  MACROTIDAL  ESTUARY, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05363 


CHEMICAL  FRACTIONATION  OF  HEAVY 
METALS  IN  ANOXIC  ESTUARINE  AND 
COASTAL  SEDIMENTS, 

Technische  Univ.   Hamburg-Harburg   (Germany, 
F.R.).  Arbeitsbereich  Umweltschutztechnik. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05364 


CADMIUM  AND  LEAD  CYCLING  BETWEEN 
WATER,  SEDIMENT,  AND  BIOTA  EM  AN  AR- 
TIFICIALLY CONTAMINATED  MUD  FLAT 
ON  BORKUM  (F.R.G.), 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Atlantic  Oceanographic  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05365 


DISTRIBUTION  OF  MERCURY  IN  THE  SEDI- 
MENTS AND  FISHES  OF  THE  LAGOONS  OF 
AVEDIO,  PORTUGAL, 

Aveiro  Univ.  (Portugal).  Dept.  de  Quimica. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05366 


BACILLUS  PHAGES  AS  TRACERS  OF  WATER 
MOVEMENT, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05367 


MERCURY    CONTAMINATION    IN    COMPO- 
NENTS OF  AN  ESTUARINE  ECOSYSTEM, 
Forth    River    Purification    Board,    Queensferry 
(Scotland). 

For  primary  bibliographic  entry  see  Field  5C. 
W86-05369 


Water  Yield  Improvement — Group  3B 

for  high-flux-type  modules  are  shown.  Long-range 
endurance  tests  on  Yoyobo  reverse  osmosis  mod- 
ules confirm:  (1)  It  obtained  required  volume  and 
required  quality  of  desalinated  water  in  ordinary 
seawater  desalination.  (2)  Seawater  desalination 
process  was  successful  in  the  Middle  East  coun- 
tries. (3)  Pyrogen-free  pure  water  application, 
product  water  was  produced  for  medical  and  phar- 
maceutical needs.  (Main-PTT) 
W86-05259 


MERSEY  ESTUARY  (U.K.)  BntD  MORTALI- 
TIES -  CAUSES,  CONSEQUENCES  AND  COR- 
RECTIVES, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5C. 
W86-05370 


ECOLOGICAL  IMPACTS  OF  THE  CONSTRUC- 
TION OF  DAMS  IN  AN  ESTUARY, 

Rijkswaterstaat-Deltadienst,  Middelburg  (Nether- 
lands). Hoofdafdeling  Milieu  en  Inrichting. 
For  primary  bibliographic   entry  see   Field   6G. 
W86-05371 


IMPACT  OF  TRIBUTYL  TIN  (TBT)  ANTT- 
FOULING  PAnMTS  ON  MOLLUSCAN  FISHER- 
IES, 

Brest  Univ.  (France).  Lab.  d'Oceanographie  Biolo- 

gique. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-05372 


STEADY  STATE  AND  TIME-VARYING 
WATER  QUALITY  MODELS  FOR  THE 
HOOGHLY  ESTUARY,  INDIA, 

Calcutta    Metropolitan    Development    Authority 

(India). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05378 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


REVERSE  OSMOSIS  MODULES  FOR  WATER 
DESALINATION, 

Toyabo  Co.  Ltd.,  Otsu  (Japan). 

M.  Sekino,  K.  Matsunaga,  K.  Gotoh,  Y.  Yanaga, 

and  H.  Nikko. 

Chemical  Engineering  Progress,  Vol.  81,  No.  12,  p 

52-56,  December,  1985.  5  fig,  4  tab,  8  ref. 

Descriptors:  'Reverse  osmosis,  *Desalination, 
•Water  reuse,  Toyobo  modules,  Japan,  Middle 
East,  Water  treatment,  Saline  water,  Drinking 
water. 

In  Japan,  since  September  1979,  an  800  cu  m/d 
desalination  plant  has  been  in  operation  at  Water 
Reuse  Promotion  Center  Chigasaki  Testing 
Ground.  The  8  in.  diameter  modules  made  by 
Toyobo  are  being  used  in  this  plant.  A  feasibility 
study  has  been  conducted  for  more  than  five  years. 
Performance  tests  for  the  12  in.  diameter  multiele- 
ment reverse  osmosis  modules  began  2.5  years  ago. 
Long  term  results  at  various  manufacturers  of 
plant  facilities  using  Hollosep  were  determined.  In 
a  desalination  plant  producing  2,000  cu  m/d  of 
pure  water,  the  product  water  costs  $2.00/cu  m. 
The  sea  that  surrounds  the  Arabian  Peninsula 
offers  high-temperature,  high-concentration  sea- 
water. Trailer-mounted-type  reverse  osmosis  sea- 
water desalination  units  have  been  put  to  the  feasi- 
bility test  in  this  area.  Drinking  water  made  from 
the  Toyobo  reverse  osmosis  seawater  desalination 
units  produced  high-quality  fresh  water  from  high- 
temperature,  high-concentration  seawater.  The  re- 
sults of  bacteria  removal  and  pyrogen  removal  test 


3B.  Water  Yield  Improvement 


OBSERVATIONAL  RAINFALL-RUNOFF 

ANALYSIS  FOR  ESTIMATING  EFFECTS  OF 
CLOUD  SEEDING  ON  WATER  RESOURCES 
IN  NORTHERN  ISRAEL, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Statistics. 

Y.  Benjamini,  and  Y.  Harpaz. 

Journal  of  Hydrology,  Vol.  83,  No.  3/4,  p  299-306, 

March  1986.  3  fig,  9  ref. 

Descriptors:  *Rainfall-runoff  relationships,  *Israel, 
•Cloud  seeding,  Water  resources,  Galilee,  Catch- 
ment basins,  Springs,  Regression  analysis,  Runoff 
rates,  Streams,  Mathematical  studies. 

The  main  objective  of  the  rain  enhancement  pro- 
gram implemented  in  Israel  over  the  past  24  years 
is  augmentation  of  its  scarce  water  resources.  The 
program  comprises  randomized  cloud  seeding  ex- 
periments and  operational  seeding.  A  method  of 
evaluating  the  hydrological  effectiveness  of  this 
program  by  a  rainfall-runoff  method  was  devel- 
oped and  applied  to  26  water  sources  (springs  and 
streams)  within  the  Galilee  target  area.  Double 
regression  analysis  was  performed  on  each  water 
source,  first  between  the  runoff  and  its  catchment- 
basin  rainfall  in  the  target  area  and  then  between 
the  same  runoff  and  a  control  rainfall.  Comparisons 
were  made  between  seeding  and  pre-seeding  peri- 
ods. The  Jackknife  technique  was  used  to  deter- 
mine the  statistical  significance  of  the  runoff  incre- 
ments. Evaluation  for  the  last  13  years  of  cloud 
seeding  indicates  only  weak  overall  runoff  in- 
crease, though  results  of  individual  sources  were 
not  rated  adequately  significant.  Median  runoff 
increments  for  the  six  target  zone  range  from  0  to 
14%,  whereas  power  calculations  show  that  runoff 
changes  higher  than  20-25%  could  have  been  de- 
tected by  this  method.  (Peters-PTT) 
W86-05115 


RAINWATER  FOR  DRINKING  IN  SRI  LANKA, 

Loughborough  Univ.  of  Technology  (England). 

WEDC  Group. 

A.  Cotton. 

Aqua  AQUAAA,  No.  2,  p  72-76,  1986.  1  fig,  4  tab, 

10  ref,  1  append. 

Descriptors:  *Rain,  *Drinking  water,  *Sri  Lanka, 
Domestic  water,  *Water  supply  development, 
Rainfall,  Water  supply,  Cost  analysis,  Potable 
water. 

This  paper  describes  the  potential  use  of  collecting 
household  rainwater,  to  provide  drinking  water  for 
rural  areas  of  Sri  Lanka  where  water  supply  pre- 
sents severe  problems.  Rainfall  data  from  five  cli- 
matically different  regions  are  analyzed,  and  it  is 
shown  that  the  water  requirements  for  drinking 
and  cooking  can  be  satisfied  without  the  need  for 
unduly  large  storage.  It  is  assumed  that  traditional 
sources  would  continue  to  be  used  for  bathing.  The 
average  incremental  costs  are  high,  varying  be- 
tween US  $1.00  to  $1.42/  cu  m.  The  data  presented 
are  currently  being  used  to  start  up  a  small  pilot 
program  in  Sri  Lanka,  in  which  one  of  the  main 
aims  will  be  to  ascertain  householders'  response  to 
rainwater  collection.  A  great  advantage  of  house- 
hold rainwater  collection  is  that  maintenance  is  the 
responsibility  of  householders,  and  not  of  a  gov- 
ernment agency.  (Lantz-PTT) 
W86-05145 
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i: 


3C.  Use  Of  Water  Of  Impaired 
Quality 

SIMULATED  CROP-WATER  PRODUCTION 
FUNCTIONS  FOR  SEVERAL  CROPS  WHEN 
IRRIGATED  WITH  SALINE  WATERS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
J.  Letey,  and  A.  Dinar. 

Hilgardia,  Vol.  54,  No.  1,  p  1-32,  January  1986.  4 
tab,  21  fig,  33  ref,  2  append. 

Descriptors:  'Saline  water,  'Crop  production,  •Ir- 
rigation, Simulation,  Alfalfa,  Cauliflower,  Celery, 
Corn,  Cowpea,  Lettuce,  Oats,  Sugarbeet,  Tomato, 
Wheat,  Mathematical  models,  Evapotranspiration. 

A  model  was  developed  to  formulate  crop  water 
production  functions  when  irrigating  with  saline 
waters.  Crop  water  production  functions  are  com- 
puted from  the  model  for  several  crops.  Three 
relationships  are  combined:  yield  and  evapotran- 
spiration, yield  and  average  root  zone  salinity,  and 
average  root  zone  salinity  and  leaching  fraction. 
The  model  allows  plant  growth  adjustment,  and 
evapotranspiration  adjustment,  to  root  zone  salini- 
ty. Using  the  model,  product  functions  were  com- 
puted for  several  crops.  Calculated  relative  yields 
were  compared  with  measured  relative  yields  from 
experiments  that  had  water  quality  and  quantity  as 
variables.  Reasonable  agreement  between  the  two 
values  provides  some  assurance  of  the  model's 
utility  and  reported  production  functions  under 
field  conditions.  The  crops  used  included  alfalfa, 
cauliflower,  celery,  corn,  cowpea,  lettuce,  oats, 
sugarbeets,  tomato  and  wheat.  The  production 
functions  as  presented  are  for  uniform  water  appli- 
cation. In  the  case  of  nonuniformity,  which  is 
typical  of  agricultural  field  crops,  the  ultimate 
relationship  between  average  applied  water  and 
yield  can  be  significantly  different  from  those  pre- 
sented. (Peters-PTT) 
W86-04690 


For   primary   bibliographic  entry   see   Field   5D. 
W86-04827 


TRACKING  SALTY  SOIL,  SAVING  FRESH 
WATER, 

D.  Senft. 

Agricultural   Research,  Vol.   34,   No.    1,  p  7-10, 

January  1986. 

Descriptors:  *Mapping,  'Salinity,  'Irrigation, 
•Conductivity,  'Farm  management,  'Soil  manage- 
ment, *Soil  solution,  'Electronic  equipment,  Water 
table,  Leaching  fraction,  Field  tests.  Groundwater 
salinity,  Computer  simulation,  Cotton,  Sugar  beets, 
Melons,  Wheat,  Agricultural  Research  Service, 
Crop  yield. 

Agricultural  Research  Service  scientists  are  study- 
ing areas  of  high  soil  salinity  using  measurement 
probes  and  mapping  techniques  under  develop- 
ment to  eliminate  much  of  the  need  for  soil  sam- 
pling and  laboratory  analysis.  Map  overlay  tech- 
niques are  employed  to  display  water  table  depth, 
soil  permeability,  leaching  fraction  (the  amount  of 
excess  irrigation  water  applied  to  leach  salts  below 
the  route  zone),  and  groundwater  salinity.  With 
maps  displaying  these  features  farmers  will  be  able 
to  locate  areas  on  their  land  where  salt  problems 
are  likely  to  occur.  The  measurement  probe  cur- 
rently in  use  employs  conductivity  to  indicate  salt 
level  in  the  soil.  A  probe  under  development  uses 
an  electromagnetic  probe  to  generate  a  current 
flow  in  the  soil.  With  the  second  probe,  contact 
with  the  soil  is  unnecessary,  and  it  eventually  may 
be  possible  to  measure  soil  salinity  from  an  all- 
terrain  vehicle  or  low-flying  aircraft  using  this 
device.  Crop  rotation  strategies  are  being  devel- 
oped to  make  better  use  of  brackish  water  for 
irrigation.  Cotton,  sugar  beets,  melons,  and  wheat 
have  been  tested  in  field  trials  of  crop  rotation,  and 
a  computer  simulation  model  has  been  developed 
to  aid  in  predicting  the  effects  of  irrigation  waters 
of  different  salinities  on  crop  growth.  (Rochester- 

PTT) 

W  86-04982 


SOME  OBSERVATIONS  ON  THE  EFFECTS  OF 
SALINITY  ON  ION  DISTRIBUTIONS  AND 
CELL  ULTRASTRUCTURE  IN  WHEAT  LEAF 
MESOPHYLL  CELLS, 

Sussex  Univ.,  Brighton  (England).  School  of  Bio- 
logical Sciences. 

D.  M.  R.  Harvey,  and  J.  R.  Thorpe. 
Journal  of  Experimental  Botany,  Vol.  37,  No.  174, 
p  1-7,  January  1986.  2  tab,  38  ref. 

Descriptors:  'Salinity,  *Wheat,  Agriculture,  Salini- 
ty sensitivity,  Ion  concentrations,  Plant  Physiolo- 
gy, Agronomy. 

The  distribution  of  ions  in  wheat  leaf  mesophyll 
cells  from  plants  grown  in  saline  conditions  wasd 
studied  and  the  results  related  to  changes  in  the 
volume  fractions  occupied  by  the  analyzed  cell 
compartments.  The  plants  were  grown  in  the  pres- 
ence of  100  mol  per  cm  NaCl;  the  distribution  of 
ions  were  determined  by  X-ray  microanalysis. 
Generally,  the  cells  did  not  accumulate  high  ion 
concentrations  in  their  vacuoles,  and  the  much 
higher  Na  and  CI  concentrations  in  the  cell  walls 
would  produce  an  imbalance  of  cell  water  rela- 
tions. The  Na,  K,  and  CI  concentrations  in  the 
cytoplasm  were  often  too  high  to  be  compatible 
with  biochemical  activity.  In  response  to  saline 
growth  conditions,  the  volume  fractions  occupied 
by  the  cytoplasm  and  chloroplasts  increased. 
(Peters-PTT) 
W86-04699 


RIVER  DEE  SCHEME  AND  INTAKE  PROTEC- 
TION SYSTEMS, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5F. 
W86-04752 


INFORMATIONAL/EDUCATIONAL  AP- 

PROACHES TO  PUBLIC  ATTITUDES  ON  PO- 
TABLE REUSE  OF  WASTEWATER, 

Denver  Research  Inst.,  CO. 


University  of  East   Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

M.  E.  Timpson,  J.  L.  Richardson,  L.  P.  Keller,  and 

G.  J.  McCarthy. 

Soil  Science  Society  of  America  Journal,  Vol.  50, 

No.  2,  p  490-493,  March/  April  1986.  5  tab,  2  fig, 

25  ref. 

Descriptors:  'Saline  Soils,  'North  Dakota,  'Eva- 
potranspiration, 'Leaching,  Evaporites,  Saline- 
sodic  soils,  Saline  seeps,  Magnesium,  Root  zone, 
Soil  profiles,  Solubility,  Seasonal  variation,  Crop- 
land. 

The  evaporite  minerals  present  in  the  saline  seeps 
of  Hettinger  County,  southwestern  North  Dakota 
were  characterized.  Saline  seepage  occurs  when 
water  in  excess  of  crop  use  leaches  soluble  salts 
from  the  root  zone  and  transports  them  laterally  to 
lower  landscape  positions.  Evapotranspiration 
moves  these  dissolved  salts  upward  through  the 
soil,  resulting  in  salt  crust  formation  at  the  surface. 
The  mineralogic  composition  of  the  saline  efflores- 
cences present  at  the  soil  surface  of  four  saline 
seeps  in  Hettinger  County,  ND  were  determined. 
Mineralogic  changes  resulting  from  upward  water 
movement  in  soils  were  accurately  predicted  using 
the  Hardie-Eugster  model  of  closed  basin  brine 
evolution.  The  sequence  calcite-gypsum-and  mixed 
Na-Mg-(S04)  minerals  occurs  as  saline  waters  mi- 
grate upward  through  the  profile.  The  following 
minerals  occur  in  surface  (NaMg(SO4)2.4H20), 
konyaite  (Na2Mg(S04)2.5H20,  loewite  Nal2Mg7 
(S04)13.15H20),  and  gypsum.  Hydration  state, 
mineral  occurrence,  and  mineral  solubility  were 
seasonally  dependent.  (Peters-PTT) 
W86-05128 


CHEMICAL     REACTIONS     WITHIN     ROOT 
ZONE  OF  ARID  ZONE  SOILS, 

California  Univ.,  Davis.  Water  Science  and  Engi- 
neering Section. 
For  primary  bibliographic  entry  see  Field  5B. 

W86-05233 


OPTIMAL  RATIOS  OF  SALINE  AND  NONSA- 
LINE  IRRIGATION  WATERS  FOR  CROP  PRO- 
DUCTION, 

Agricultural  Research  and  Education  Center,  Jay, 

FL. 

A.  Dinar,  J.  Letey,  and  H.  J.  Vaux,  Jr. 

Soil  Science  Society  of  America  Journal,  Vol.  50, 

No.  2,  p  440-443,  March/ April  1986.  1  tab,  3  fig,  8 

ref. 

Descriptors:  'Saline  water,  'Crop  production,  'Ir- 
rigation, Salinity,  Salt  tolerance,  Economic  effi- 
ciency, Water  mixing,  Alfalfa,  Cauliflower,  Celery, 
Corn,  Cotton,  Cowpea,  Lettuce,  Oats,  Sugarbeet, 
Tomato,  Wheat,  Conductivity,  Costs,  Water  costs. 

A  quantitative  method  for  determining  the  optimal 
mix  of  saline  and  nonsaline  waters  for  crop  produc- 
tion is  presented.  Equal  yield  curves  (isoquants), 
which  quantify  the  extent  of  substitutability  be- 
tween waters  of  different  qualities  when  constant 
yield  is  sought,  were  derived  from  crop  water 
production  functions  for  waters  of  different  quali- 
ties computed  from  a  previously  published  model. 
Isoquants  were  derived  for  several  crops  (alfalfa, 
cauliflower,  celery,  corn,  cotton,  cowpea,  lettuce, 
oats,  sugarbeet,  tomato,  and  wheat)  for  relative 
yield  (RY)  values  of  1.0,  0.9,  and  0.8.  The  waters 
considered  for  mixing  were  nonsaline  waters  and 
waters  of  electrical  conductivity  (EC)  equal  to  4, 
6,  or  11  dS/m.  Extending  the  supply  of  water  by 
combining  nonsaline  and  saline  water  is  not  always 
technically  or  economically  feasible,  and  depends 
on  specific  crop  and  water  pricing  situations.  The 
technical  and  economic  feasibility  of  mixing  waters 
of  different  quality  increases  as  the  EC  of  the  saline 
water  decreases,  crop  tolerance  to  salinity  in- 
creases, desired  RY  decreases,  or  the  relative  price 
of  saline  to  nonsaline  water  decreases.  (Peters- 
PTT) 
W86-05126 


EVAPORITE  MINERALOGY  ASSOCIATED 
WITH  SALINE  SEEPS  IN  SOUTHWESTERN 
NORTH  DAKOTA, 


SALT  PROBLEMS  FROM  INCREASED  IRRI- 
GATION EFFICIENCY, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05234 


LAND  APPLICATION  OF  DOMESTIC 
WASTEWATER,  WOOD  PRODUCTION,  AND 
SLUDGE  COMPOSTING:  AN  INTEGRATED 
DESIGN, 

Nebraska  Univ.-Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

G.  B.  Keefer,  and  M.  W.  Gilliland. 
Resources  and  Conservation,   Vol.    12,  p   13-27, 
August  1985.  3  fig,  1  tab,  20  ref. 

Descriptors:  'Sludge  disposal,  'Composting, 
•Wood,  Domestic  wastewater,  Waste  disposal, 
Omaha,  Hydraulic  loading.  Nitrogen  loadmg, 
Land  Disposal,  Nebraska,  Water  reuse. 

A  process  which  combines  land  treatment  of 
wastewater  following  primary  sedimentation,  with 
tree  production  and  sludge  composting,  was  evalu- 
ated for  land  requirements.  The  sludge  composting 
process  generally  utilizes  a  bulking  material  to 
reduce  the  moisture  content  and  increase  the 
carbon/  nitrogen  ratio  of  the  sludge.  The  cost  ol 
the  bulking  material,  which  is  often  woodchips, 
can  represent  a  substantial  portion  of  the  total 
system  operating  cost.  Growing  trees  in  the  land 
application  system  produces  both  woodchips  foi 
composting,  and  firewood,  for  which  there  may  tx 
a  market.  Background  information,  including 
design  criteria,  is  given  for  the  land  application  anc 
composting  processes.  In  addition,  laws  and  regn 
lations  pertaining  to  both  processes  are  reviewed 
The  general  range  of  land  area  necessary  to  appo 
a  wastewater  flow  of  0.044  cu  m/s  was  determine* 
for  the  Omaha,  Nebraska  area.  Hydraulic  loadinj 
and  nitrogen  loading  parameters  were  included  it 
the  analysis.  Calculations  showed  that  25-320  hec 
tares  would  be  required  according  to  the  hydraulK 
loading  criteria  while  41-85   hectares  would  N 
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required  according  to  the  nitrogen  loading  criteria. 
Only  2.2-11.2  hectares  would  be  needed  to  grow 
enough  trees  in  order  to  produce  woodchips.  Thus, 
the  majority  of  land  under  irrigation  could  be  used 
for  the  production  of  firewood.  (Master-PTT).) 
W86-05293 


WASTEWATER  TREATMENT  USING  AQUAT- 
IC PLANTS.  SURVIVABILITY  AND  GROWTH 
OF  SALVINIA  MOLESTA  (MITCHELL)  OVER 
WATERS  TREATED  WITH  ZINC  (H)  AND  THE 
SUBSEQUENT  UTILIZATION  OF  THE  HAR- 
VESTED WEEDS  FOR  ENERGY  (BIOGAS) 
PRODUCTION, 

Centre   for  Water   Resources   Development   and 
Management,  Kunnamangalam  (India). 
For  primary  bibliographic  entry   see  Field   5D. 
W86-05294 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


SALVAGING  A  WATER  RESERVOIR, 

Overman  (W.C.)  Associates,  Virginia  Beach,  VA. 
For  primary  bibliographic  entry  see  Field  8A. 
W86-04739 


DURABLE     CHEMICAL     GROUT     SOLVES 
•CASE  OF  THE  DISAPPEARING  LAKE', 

For  primary  bibliographic  entry  see  Field  8 A. 
W86-04742 


DAILY  WATER  USE  IN  NINE  CITIES, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 

D.  R.  Maidment,  and  S.  -P.  Miaou. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  6,  p  845-851,  June  1986.  3  fig,  4  tab,  7  ref.  NSF 

Grant  CEE  82-04761. 

Descriptors:  'Water  use,  Data  acquisition.  Data 
interpretation,  Municipal  water,  Rainfall,  Air  tem- 
perature, Pennsylvania,  Texas,  Florida,  Water 
management,  Model  studies,  Forecasting,  Plan- 
ning. 

Daily  water  use  data  from  nine  cities  were  studied 
(three  cities  each  from  Florida,  Pennsylvania,  and 
Texas)  using  transfer  functions,  to  model  the  short- 
term  response  of  daily  municipal  water  use  to 
rainfall  and  air  temperature  variations.  The  dynam- 
ic response  of  water  use  to  rainfall  and  air  tempera- 
ture is  similar  across  the  cities  within  each  State;  in 
addition  the  responses  of  the  Pennsylvania  cities  is 
more  sensitive  to  air  temperature  and  less  to  rain- 
fall. There  is  little  impact  of  city  size  on  the 
response  functions.  The  response  of  water  use  to 
rainfall  depends  first  on  the  occurrence  of  rainfall 
and  second  on  its  magnitude.  The  occurrence  of  a 
rainfall  more  than  0.05  in/day  (0.13  cm/day) 
causes  a  drop  in  the  seasonal  component  of  water 
use  one  day  later  that  averages  38%  for  the  Texas 
cities,  42%  for  the  Florida  cities,  and  7%  for  the 
Pennsylvania  cities.  In  Austin,  Texas,  a  spatially 
averaged  rainfall  series  shows  a  clearer  relationship 
with  water  use  than  does  rainfall  data  from  a  single 
gage.  There  is  a  nonlinear  response  of  water  use  to 
air  temperature  changes  with  no  response  for  daily 
maximum  air  temperature  between  40  and  70  F  (4- 
21  C);  an  increase  in  water  use  with  air  tempera- 
ture beyond  70  F;  above  85-90  F  (29-32  C)  water 
use  increases  3-5  times  more  per  degree  than  below 
that  limit  in  Texas  and  Florida.  The  model  result- 
ing from  these  studies  can  be  used  for  daily  water 
use  forecasting  and  water  conservation  analysis. 
(Lantz-PTT) 
W86-05241 


BETTER  ACCOUNTING  FOR  UNACCOUNTED 
FOR  WATER, 

Wessex  Water  Authority,  Poole  (England). 

J.  E.  Philip. 

Journal  or  the  Institution  of  Water  Engineers  and 

Scientists,  Vol.  39,  No.  6,  p  475-484,  December 

1985.  3  fig,  4  tab,  8  ref. 

Descriptors:  'Leakage,  'Water  use,  'Water  meter- 
ing, 'Monitoring,  Water  consumption,  Error  anal- 
ysis, Flow  rates. 


Results  are  presented  of  studies  carried  out  in 
Wessex  Water  Authority  on  domestic  consumption 
by  monitoring  houses  in  small  groups  of  similar 
rateable  value.  Twelve  groups  of  24  houses  were 
studied  from  1983-1984  to  improve  data  on  the 
household  domestic  use  of  water  and  to  develop  a 
simple  model  to  allow  the  use  of  this  information 
in  unaccounted  for  water  (UFW)  calculations  ap- 
plicable to  each  supply  area  within  the  Authority. 
For  the  12  groups  of  houses  in  the  study,  the 
average  minimum  night  flow  was  2.9  liter/proper- 
ty/hr.  In  view  of  the  variation  in  supply  taken 
from  storage,  the  age  of  ball  valves  and  to  avoid 
over  estimation,  a  minimum  night  flow  of  2.4  liter/ 
property/hr  was  proposed  for  the  Wessex  region. 
Major  weakness  in  using  the  total  integrated  flow 
equation  for  estimating  UFW  include  errors  in  the 
measurement  of  metered  quantities,  population  es- 
timate errors,  seasonal  variation  in  water  use,  and 
lack  of  data  on  average  domestic  consumption.  To 
improve  results  in  estimating  UFW  the  Authority 
will  monitor  groups  of  houses  to  gather  data  on 
average  domestic  consumption,  and  upgrade  night 
exercises  to  read  all  the  meters  in  the  supply  zone 
to  improve  the  estimates  of  night  flow  rates  appli- 
cable to  various  classes  of  metered  users  based  on 
average  daily  flows.  (Geiger-PTT) 
W86-05315 
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TRACKING    SALTY    SOIL,    SAVING    FRESH 
WATER, 

For  primary  bibliographic  entry  see  Field  3C. 
W86-04982 


INVESTIGATION  OF  WATER  MOVEMENT  IN 
THE  UNSATURATED  ZONE  UNDER  AN  IRRI- 
GATED AREA  USING  ENVIRONMENTAL 
TRITIUM, 

Weizmann   Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic   entry  see   Field   2G. 

W86-05210 


ROLE  OF  SUSPENDED  SEDIMENT  IN  IRRI- 
GATION RETURN  FLOW  CHEMISTRY, 
SOUTHERN  ALBERTA, 

Department   of  Energy,    Mines   and    Resources, 

Ottawa  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05211 


REPORT  OF  TASK  COMMITTEE  ON  WATER 
QUALITY  PROBLEMS  RESULTING  FROM 
INCREASING  IRRIGATION  EFFICIENCY. 

American  Society  of  Civil  Engineers,  New  York. 

Irrigation  and  Drainage  Div. 

For  primary  bibliographic   entry  see   Field   5G. 

W86-05231 


DRAINAGE  REQUIRED  TO  MANAGE  SALINI- 
TY, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 
G.  J.  Hoffman. 

Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  Ill,  No.  3,  p  199-206,  September 
1986.  3  fig,  1  tab,  18  ref. 

Descriptors:  'Saline  water,  'Drainage  programs, 
Crop  yield,  Impaired  water  use,  Saline  soils,  Math- 
ematical analysis,  Leaching,  Root  zone,  Model 
studies,  Correlation  coefficient. 

The  amount  of  drainage  required  to  prevent  loss  in 
crop  productivity  from  excess  soil  salinity  has  been 
termed  as  the  leaching  requirement  (L  sub 
gamma).  Several  steady-state  models  that  have 
been  proposed  to  predict  the  L  sub  gamma,  to 
avoid  a  loss  in  crop  yield  from  excess  soil  salinity, 
were  compared  with  experimentally  measured 
values  for  a  number  of  crops.  The  exponential 
model,  based  upon  an  exponential  pattern  of  crop 
water  uptake,  correlated  best  with  the  measured 
values  but  underestimated  at  high  L  sub  gamma's. 
A  simplified  model  that  approximates  an  average 


soil  salinity  based  on  values  for  the  top  and  bottom 
of  the  root  zone  also  gave  acceptable  estimates. 
The  highest  correlation  coefficient  between  pre- 
dicted and  measured  values  of  L  sub  gamma  was 
0.67,  indicating  that  none  of  the  models  is  com- 
pletely satisfactory.  (Lantz-PTT) 
W86-05232 


EFFECT  OF  IRRIGATION  EFFICIENCIES  ON 
NITROGEN  LEACHING  LOSSES, 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 

Engineering. 

W.  F.  Ritter,  and  K.  A.  Manger. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH,  Vol.  Ill,  No.  3,  p  230-240,  September 

1985.  35  ref. 

Descriptors:  'Irrigation  efficiency,  'Leaching, 
•Nitrogen,  Nitrates,  Irrigation  practices,  Water 
management,  Chemical  analysis,  Fertilizers,  Soil 
texture,  Models,  Irrigation  effects,  Humid  areas. 

A  literature  review  was  conducted  to  determine 
the  effect  increasing  irrigation  efficiencies  have 
had  on  N03-N  leaching.  The  mass  of  N03-N 
leached  is  directly  related  to  drainage  volume.  By 
increasing  irrigation  efficiencies,  both  the  drainage 
volume  and  amount  of  N03-N  leaching  are  re- 
duced. Both  water  management  and  nitrogen  man- 
agement are  important  in  controlling  N03-N 
leaching.  By  using  improved  water  management 
practices  that  control  of  amount  of  water  applied, 
and  using  the  proper  time  to  apply  water,  the 
irrigation  efficiency  is  increased  and  N03-N  leach- 
ing is  reduced.  Applying  only  enough  N  fertilizer 
to  meet  crop  requirements  for  a  realistic  yield  goal, 
time  of  application,  and  use  of  slow  release  fertiliz- 
ers are  N  management  practices  that  will  reduce 
N03-N  leaching.  However,  it  is  impossible  to 
reduce  N03-N  leaching  to  zero  in  the  humid 
region  on  coarse-textured  soils  and  still  maintain 
adequate  crop  yields.  Nitrogen  simulation  models 
cannot  be  widely  used  to  evaluate  N  management 
practices  and  irrigation  water  management  prac- 
tices that  increase  irrigation  efficiencies  because  of 
the  lack  of  required  input  data.  (Lantz-PTT) 
W86-05235 


BASIN-WIDE  IMPACTS  OF  IRRIGATION  EF- 
FICIENCY, 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 

and  Irrigation  Engineering. 

L.  S.  Willardson. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH,  Vol.  Ill,  No.  3,  p  241-246,  September 

1985.  6  ref. 

Descriptors:  'Irrigation  efficiency,  'Irrigation  ef- 
fects, 'Basins,  'River  basins,  Water  quality,  Return 
flow,  Leaching,  Percolation,  Salinity,  Irrigation- 
return  flow. 

Irrigation  efficiency  is  one  of  the  important  factors 
affecting  river  basin  water  quality.  Questions  fre- 
quently arise  as  to  whether  increasing  irrigation 
efficiency  in  a  basin  will  have  a  net  positive  or 
negative  effect  on  basin  water  quality.  Quality  and 
quantity  of  return  flow  from  irrigation  are  related 
to  irrigation  efficiencies  and  leaching  fractions. 
River  basins  have  leaching  fractions  analogous  to 
irrigation  leaching  fractions  inasmuch  as  salts  gen- 
erated by  mineral  weathering  and  those  dissolved 
by  percolating  waters  are  carried  out  of  the  basin 
by  a  fraction  of  the  precipitation  falling  on  the 
basin.  Reducing  the  leaching  fraction  of  a  basin  by 
increasing  irrigation  efficiency  and  consuming 
more  water  in  the  basin,  will  decrease  downstream 
water  quality  and  quantity.  Irrigation  efficiency,  as 
a  salinity  control  measure,  must  be  considered  in 
the  context  of  total  water  management  to  be  prop- 
erly interpreted.  (Lantz-PTT) 
W86-05236 


AUTOMATIC  THROTTLE  HOSE  -  NEW  FLOW 
REGULATOR, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

P.  U.  Volkart,  and  F.  de  Vries. 

Journal  of  Irrigation  and  Drainage  Engineering 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3F — Conservation  In  Agriculture 


JIDEDH,  Vol.  Ill,  No.  3,  p  247-264,  September 
1985.  15  fig,  1  tab,  11  ref,  append. 

Descriptors:  'Automatic  Throttle  Hose,  "Flow 
regulators,  Irrigation  engineering,  Storm  water, 
Design  standards. 

Flow  regulators  in  both  irrigation  and  storm  water 
engineering  are  often  not  very  exact,  but  should  be 
simple  to  construct  and  maintain,  'fool-proof,'  and 
ideally  inexpensive.  A  new  flow  regulator  which 
matches  these  requirements,  the  so-called  Auto- 
matic Throttle  Hose,  is  described.  The  device  de- 
livers an  almost  constant  discharge  independent  of 
fluctuations  in  the  upstream  water  level.  No  exter- 
nal power  supply  is  needed  for  running  the  device, 
as  it  takes  all  required  energy  from  the  fluid  itself. 
Following  an  explanation  of  the  regulating  princi- 
ple, the  application  of  this  new  regulator  to  irriga- 
tion practice  is  described  and  a  design  chart  for 
application  in  the  low  head  range  presented.  Fur- 
ther, modifications  are  listed  which  may  be  used  to 
extend  the  effective  head  range.  Practical  experi- 
ences in  both  irrigation  schemes  and  storm  water 
projects  indicate  that  this  flow  regulator  has  a 

filace  alongside  other  proven  regulators  for  rather 
ow  discharges.  (Lantz-PTT) 
W86-05237 

IRRIGATION  WATER  REQUIREMENTS  FOR 
SENEGAL  RIVER  BASIN, 

Army  Engineer  District,  New  York. 

For  primary  bibliographic  entry   see  Field   6D. 

W86-05238 


PLASTIC  LINING  ON  RTVERTON  UNIT,  WY- 
OMING, 

For  primary  bibliographic   entry  see   Field   8G. 
W86-05240 


IRRIGATED  AGRICULTURE  AND  GROUND- 
WATER MINING  ON  THE  HIGH  PLAINS  OF 
TEXAS,  USA, 

Saint  David's  Univ.  Coll.,  Lampeter  (Wales). 
For  primary  bibliographic  entry  see  Field  4B. 
W86-05283 


OUTPUT  AND  INVESTMENT  FRONTIERS  OF 
UNITED  STATES  ntRIGATED  AGRICUL- 
TURE, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6C. 
W86-05326 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


INGENUITY  SOLVES  THE  CITY'S  DRAINAGE 
AND  RECREATIONAL  SPACE  NEEDS, 

D.  L.  Pilz. 

Public  Works,  Vol.  117,  No.  3,  p  80,  113,  March 

1986. 

Descriptors:  'Detention  reservoirs,  'Storm  runoff, 
•Financing,  'Recreation,  Portage,  Indiana,  Flood 
protection,  Storm  sewers,  Bond  tissue. 

The  city  of  Portage,  Indiana,  simultaneously 
solved  problems  of  poor  drainage  facilities  in  sub- 
urban areas  and  lack  of  neighborhood  parks  by 
combining  the  two  facilities.  Park  bonds  were  used 
for  land  acquisition  and  general  obligation  bonds 
were  used  to  construct  drainage  facilities,  includ- 
ing a  pond  at  each  of  the  two  sites.  The  Lenburg 
project  consists  of  a  dry-type  stormwater  detention 
area  and  small  active  recreation  areas,  with  the 
detention  basin  sculptured  for  a  more  natural  look. 
The  second  project,  Bender,  included  new  inter- 
ceptor storm  sewers  and  a  3.6-acre  pond  with 
1,500-ft  discharge  sewer  to  carry  the  overflow,  all 


on  a  32-acre  site.  Land  cost  1  million  dollars  at 
each  site;  drainage  facilities  cost  33,200  dollars  at 
Lenburg  and  771,000  dollars  at  Bender.  (Roches- 
ter-PTT) 
W86-04737 


DETENTION  PONDS:  THE  POSITIVE  AND 
THE  NEGATIVE, 

Overman  (W.C.)  Associates,  Virginia  Beach,  VA. 

R.  M.  Silver. 

Public  Works,  Vol.  117,  No.  4,  p  40-41,  April  1986. 

lfig. 

Descriptors:  'Detention  reservoirs,  'Maintenance, 
•Aquatic  plants,  'Sedimentation,  'Flood  peak, 
Mosquitoes,  Surface  runoff,  Hydroelectric  power, 
Groundwater  recharge,  Erosion  control,  Oxygen 
deficit. 

A  detention  pond  is  a  facility,  natural  or  artificial, 
that  provides  temporary  storage  for  surface  runoff, 
accompanied  by  its  controlled  release.  Reduction 
of  peak  flows,  water  supply  augmentation,  electri- 
cal power,  recreation,  replenishment  of  ground- 
water, decrease  in  soil  erosion,  better  control  of 
sediment  deposition,  improvement  of  receiving 
water  quality,  and  ease  of  implementation  in 
planned  developments  are  among  the  benefits  of 
detention  ponds.  Without  a  well-planned  overall 
design,  releases  from  multiple  ponds  may  create 
delayed  peak  flows,  which  at  some  points  down- 
stream actually  may  be  higher  than  natural  flows. 
Steep  bank  slopes  can  make  it  difficult  to  establish 
good  vegetative  cover,  whereas  slopes  that  are  too 
flat  can  cause  the  land  to  be  soggy  and  marsh-like, 
encouraging  mosquitoes.  Shallow  water  depths 
promote  uncontrolled  weed  growth  within  the 
pond,  and  because  of  the  decay  of  this  vegetation, 
the  pond  becomes  deficient  in  oxygen  and  pollut- 
ed, and  will  not  sustain  aquatic  life.  Periodic  main- 
tenance is  necessary  to  control  sediment  buildup 
and  maintain  pond  water  quality.  (Rochester-PTT) 
W86-04738 


DAILY  FLOW  STATISTICS  OF  ALASKAN 
STREAMS, 

National  Weather  Service,  Anachorage,  AK.  Alas- 
kan River  Forecast  Center. 
D.  L.  Chapman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-180133, 
Price  codes:  A05  in  paper,  A01  in  microfiche. 
NOAA  Technical  Memorandum  NWS  AR-35,  Oc- 
tober 1982.  57  p,  2  fig,  2  ref. 

Descriptors:  'Flow  rates,  'Statistics,  'Statistical 
analysis,  'Streams,  'Alaska,  Hydrographs,  Hy- 
drography. 

Frequent  requests  to  compare  current  river  flow  to 
the  normal  flow,  when  to  expect  spring  breakup, 
when  to  expect  the  highest  flow  for  the  year,  etc., 
led  to  a  statistical  analysis  of  daily  flows  at  all 
Alaskan  stations  for  which  sufficient  discharge 
records  were  available.  Some  of  the  results  were 
plotted  and  are  presented  graphically  for  quick- 
look  reference.  The  purpose  of  this  report  is  to 
present  full-year  hydrographs  of  the  mean  flow  for 
each  date,  the  flow  that  can  be  expected  to  be 
exceeded  nine  times  out  of  ten  on  average  for  each 
data,  and  the  flow  that  can  be  expected  to  be 
exceeded  only  one  time  in  ten.  A  secondary  pur- 
pose is  to  demonstrate,  by  examples,  how  to  inter- 
pret the  hydrographs  for  guidance  in  answering 
questions  like  the  above.  (Lantz  -  PTT) 
W86-04784 


ADVANCES  IN  HYDROMETRY. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W86-04785 

HADDINGTON  FLOOD  WARNING  SYSTEM, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W86-O4808 


AUTOMATION  OF  DAILY  WATER  DIS- 
CHARGE COMPUTATION  FOR  RIVERS 
WITH  DIFFERENT  REGIMES, 

Sredneaziatskii    Nauchno-Issledovatel'skii    Gidro- 
meteorologicheskii  Inst.,  Tashkent  (USSR). 
For  primary  bibliographic  entry  see  Field  7C. 
W86-04814 


ENTRAINMENT  DESCRIPTIONS  FOR  MATH- 
EMATICAL MODELING  OF  PUMPED-STOR- 
AGE  INFLOWS  IN  RESERVOIRS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W86-04940 


CHARACTERIZATION  OF  HYDROGRAPH 
RECESSIONS  OF  LAND  DRAINS, 

Rothamsted     Experimental     Station,     Harpenden 
(England).  Dept.  of  Soils  and  Plant  Nutrition. 
E.  G.  Youngs. 

Journal  of  Hydrology,  Vol.  82,  No.  1/2,  p  17-25, 
November  30,  1985.  7  fig,  1  tab,  6  ref. 

Descriptors:  'Hydrograph  analysis,  'Land  drains, 
Discharge  hydrographs,  Soil  water  table,  Perme- 
ability coefficient,  Specific  yield,  Drain  spacing, 
Drainage  practices,  Mathematical  analysis. 

A  relationship  between  the  drain-flow  rate  and 
time  during  the  water-table  recession  in  uniform 
soils  drained  by  parallel  drain  lines  is  derived  from 
a  power-law  drainage  equation.  This  relationship 
shows  that  the  non-steady  drainage  behavior  can 
be  characterized  by  two  parameters,  one  that  de- 
pends on  the  spacing  of  the  drains  and  their  height 
above  an  impermeable  floor,  and  the  other  that 
depends  also  on  the  hydraulic  conductivity  and 
specific  yield  of  the  soil.  When  these  are  plotted  on 
logarthmic  graph  paper,  the  results  indicate  that 
field  drains  can  be  analyzed  to  give  the  characteris- 
tic parameters  by  superimposing  them  on  type 
curves  of  the  theoretical  relationship  plotted  on 
similar  paper.  Drain  hydrograph  recessions  can 
provide  a  simple  means  of  monitoring  soil  struc- 
ture changes  over  seasons  and  years;  the  graphical 
method  of  analysis  provides  easy  indices  for  this 
purpose.  (Khumbatta-PTT) 
W86-05073 


APPROACH  FOR  FREQUENCY  ANALYSIS  OF 
MULTIYEAR  DROUGHT  DURATIONS, 

Seoul  National  Univ.  (Republic  of  Korea).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W86-05212 


FLOOD  FREQUENCY  ANALYSIS  USING  THE 
COX  REGRESSION  MODEL, 

Interstate    Commission    on    the    Potomac    River 

Basin,  Rockville,  MD. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-05248 


EFFECT  OF  SERIAL  CORRELATION  ON  RES- 
ERVOIR SIZE, 

Monash  Univ.,  Clayton  (Australia). 

For  primary  bibliographic  entry  see  Field  2H. 

W86-05253 

4B.  Groundwater  Management 


GROUNDWATER  RECHARGE  ESTIMATE  BY 
NUMERICAL  MODELING:   A  CASE  STUDY, 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Civil  En- 
gineering. . 
For  primary  bibliographic  entry  see  Field  2F. 
W86-05146 


IRRIGATED  AGRICULTURE  AND  GROUND- 
WATER MINING  ON  THE  HIGH  PLAINS  OF 
TEXAS,  USA, 

Saint  David's  Univ.  Coll.,  Lampeter  (Wales). 

P.  Beaumont. 

Environmental  Conservation,  Vol.    12,  No.  2,  p 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 

Watershed  Protection — Group  4D 


119-130,  1985.  12  fig,  1  tab,  28  ref. 

Descriptors:  'Groundwater  mining,  Groundwater 
irrigation,  *Irrigation  efficiency,  *Agriculture, 
Texas,  Aquifers,  Ogallala  aquifer. 

The  rise  and  possible  fall  of  groundwater  irrigated 
agriculture  on  the  High  Plains  are  outlined  in  both 
temporal  and  spatial  contexts,  with  attention  fo- 
cused on  how  Man's  view  of  the  resource  he  has 
been  exploiting  has  changed.  The  major  aquifer  of 
the  Texas  High  Plains  is  the  Ogallala  Formation, 
consisting  of  unconsolidated  sands,  silts,  and  clays. 
The  early  history  of  the  Great  Plains  and  the 
growth  of  irrigated  agriculture  are  discussed,  and 
charts  outlining  the  water  table  decline  of  the 
Ogallala  are  presented.  The  early  perceptions  of 
the  water  resources  available  were  those  of  a  limit- 
less aquifer,  which  meant  that  there  was  no  need 
for  water  conservation.  By  the  early  1960s,  as  well- 
water  levels  declined,  the  finiteness  of  the  aquifer 
became  clear  and  sprinkler  irrigation  was  intro- 
duced as  a  conservation  measure.  Farmers  began 
to  accept,  or  even  welcome,  state  intervention  in 
supplying  water  from  outside  the  Ogallala.  Present 
trends  indicate  a  shift  from  groundwater  irrigation 
to  a  return  to  dry  farming.  (Master-PTT).) 
W86-05283 


SUBMERSIBLE  PUMPS  HELP  IMPROVE; 
WATER  SUPPLY  FROM  DEEP  LIMESTONE 
WELL, 

Bluffton  Electrical  and  Water  Utilities  Dept.,  IN. 
For  primary  bibliographic  entry  see  Field  8C. 
W86-05320 


SINKING  CTITES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
R.  Dolan,  and  H.  G.  Goodell. 
American  Scientist,  Vol.  74,  No.  1,  p  38-47,  Janu- 
ary-February 1986.  7  fig,  1  tab,  35  ref. 

Descriptors:  'Flooding,  'Subsidence,  'Ground- 
water mining,  'Urban  areas,  Groundwater  deple- 
tion, Structural  engineering,  Structural  geology, 
Structural  settlement,  Flood  plains,  Dikes,  Sea 
level. 

Many  of  the  world's  great  cities  are  sinking  be- 
cause of  the  removal  of  groundwater  and  oil  and 
gas  beneath  them.  Differential  subsidence  and  lat- 
eral movements  of  the  earth  have  dislocated  utili- 
ties, buckled  pavements,  and  structurally  damaged 
some  famous  historical  buildings.  Endogenic  or 
natural  subsidence  is  related  to  processes  that  origi- 
nate within  the  earth,  including  most  of  the  tec- 
tonic processes.  Exogenic  subsidence  is  related  to 
processes  that  originate  near  the  earth's  surface  as 
a  result  of  human  activities  such  as  fluid  extraction 
and  mining,  and  as  a  result  of  conditions  such  as 
loading  and  hydrocompaction.  Rates  of  exogenic 
subsidence  may  exceed  50  cm/yr.  A  dramatic  in- 
crease in  subsidence  in  Venice  can  be  dated  from 
1950  when  great  quantities  of  groundwater  were 
pumped  from  the  nearby  mainland  to  meet  indus- 
trial demands.  London  is  sinking  as  the  clay  upon 
which  it  is  built  dewaters  and  compacts.  This 
process  is  caused  by  groundwater  being  pumped 
from  the  chalk  aquifer  immediately  below  the  clay. 
In  Mexico  City,  a  high  differential  subsidence  is 
causing  problems  with  structures  and  sewers. 
Groundwater  withdrawal  has  also  caused  subsid- 
ence problems  in  Tokyo,  Osaka,  and  Shanghai. 
Subsidence  areas  in  the  United  States  include 
Houston-Galveston,  the  San  Joaquin  Valley,  Long 
Beach  and  Los  Angeles,  California,  and  New  Orle- 
ans. Even  though  rapid  subsidence  in  many  cities 
appears  to  be  arrested  over  the  last  50  yr,  there  is 
no  indication  of  ground  elevation.  Rises  in  sea 
level  may  be  aggravated  by  increased  use  of  fossil 
fuels  and  melting  of  polar  ice.  (Geiger-PTT) 
W86-05321 


ANALYSIS  OF  FLOW  TO  A  LARGE-DIAME- 
TER WELL  DURING  THE  RECOVERY 
PERIOD, 

Roorkee  Univ.  (India).  School  of  Hydrology. 

G.  C.  Mishra,  and  A.  G.  Chachadi. 

Ground  Water  GRWAAP,  Vol.  23,  No.  5,  p  646- 


651,  September-October  1985.  6  fig,  5  tab,  7  ref. 

Descriptors:  'Wells,  'Aquifer  characteristics, 
♦Pumping  tests,  Groundwater,  Drawdown,  Trans- 
missivity,  Storage  coefficient,  Groundwater  re- 
charge, Groundwater  storage,  Mathematical 
models. 

A  discrete  kernal  approach  was  developed  to  ana- 
lyze drawdown  at  the  well  face  during  recovery  of 
a  large  diameter  well  in  a  confined  aquifier.  Long 
duration  pumping  tests  can  be  used  to  reveal  aqui- 
fier characteristics  in  small  diameter  wells,  but  are 
not  practical  in  large  diameter  wells.  Using  the 
new  approach,  pump  test  recovery  data  can  be 
employed  to  reveal  such  aquifer  parameters  as 
transmissivity  and  storatge  coefficient.  The  amount 
of  error  in  the  calculation  of  drawdown  depends 
critically  on  the  choice  of  measurement  time  steps 
(expressed  as  a  fraction  of  a  day).  A  procedure  for 
selecting  an  appropriate  time  step  is  presented. 
Families  of  type  curves,  representing  the  variation 
of  well  function  with  pumping  time  for  various 
storage  coefficient/well  dimension  relationships, 
are  matched  to  pump  test  data  to  yield  aquifier 
parameters.  The  new  approach  offers  an  alterna- 
tive to  numerical  methods  for  the  analysis  of  flow 
to  a  large  diameter  well.  (Robinson-PTT) 
W86-05401 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


INGENUITY  SOLVES  THE  CITY'S  DRAINAGE 
AND  RECREATIONAL  SPACE  NEEDS, 

For  primary  bibliographic  entry  see  Field  4A. 
W86-04737 


FLOODS  IN  BRITAIN'S  BASEMENT;  INDUS- 
TRY'S DEMAND  FOR  WATER  IS  PLUMMET- 
ING. AS  A  RESULT,  RISING  GROUND  WATER 
THREATENS  TUNNELS  AND  DEEP  FOUNDA- 
TIONS IN  MANY  CnTES, 
T.  Nield. 

New  Scientist,  Vol.  109,  No.  1501,  p  26-29,  March 
27,  1986. 

Descriptors:  'Water  table,  'Groundwater  level, 
'Floods,  England,  London,  Birmingham,  Liver- 
pool, Thames  River,  Lea  Aquifer,  Groundwater 
recharge,  Aquifers,  Piles,  Pumping,  Tunnels. 

As  factories  close  because  of  Britain's  recession, 
water  tables  have  risen.  Floods  have  halted  trains 
in  Liverpool  and  forced  the  government's  Proper- 
ty Services  Agency  to  install  pumps  to  keep  a 
defence  telecommunications  link  in  Birmingham 
dry.  In  London,  water  engineers  have  been  forced 
to  shelve  plans  to  create  an  underground  reservoir 
for  two  years  while  researchers  try  to  discover 
how  higher  water  tables  are  likely  to  affect  build- 
ings. The  foundations  of  structures  such  as  Spa- 
ghetti Junction  are  threatened.  The  rising  water 
table  in  London  is  affecting  the  Thames  Water 
Authority's  plan  to  recharge  the  Lea  Aquifer 
under  the  Lea  Valley.  The  piles  of  the  new  British 
Library  are  wider  at  the  base  to  allow  for  corro- 
sion when  the  water  table  rises  in  the  future. 
Pumps  in  Liverpool  extract  ground  water,  pre- 
venting the  railway  tunnel  from  flooding.  The 
water  then  flows  to  the  Daily  Post  and  Echo 
where  it  cools  the  presses.  Now  warm,  it  heats  the 
offices  of  Royal  Insurance  before  it  is  pumped  into 
the  Mersey.  Because  people  now  use  water  more 
efficiently,  water  tables  will  never  sink  to  the 
depths  they  were  immediately  after  the  Second 
World  War.  (Peters-PTT) 
W86-04969 


STORM  FLOW  AND  SEDIMENT  LOSSES 
FROM  SITE-PREPARED  FORESTLAND  IN 
EAST  TEXAS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Range  Science. 

W.  H.  Blackburn,  J.  C.  Wood,  and  M.  G. 

DeHaven. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  5,  p  776-784,  May  1986.  2  fig,  6  tab,  21  ref. 


Descriptors:  'Storm  flow,  'Sediment  loss,  'Forest 
management,  Clear-cutting,  Cutting  management, 
Forest  watershed,  Sediment  erosion,  Sediment 
transport,  Texas. 

Nine  small  (2.57  to  2.79  ha)  forested  watersheds  in 
East  Texas  were  instrumented  in  December  1979 
to  determine  the  effect  of  harvesting  and  site  prep- 
aration on  storm  flow  and  sediment  loss.  Three 
replications  of  three  treatments  were  used:  1)  clear- 
cutting,  followed  by  shearing,  windrowing,  and 
burning;  2)  clearcutting,  followed  by  roller  chop- 
ping and  burning;  and,  3)  undisturbed  control. 
Prior  to  treatment,  mineral  soil  was  exposed  on  3% 
of  the  watersheds.  Following  treatment  in  June 
1981,  57%  of  the  mineral  soil  was  exposed  on  the 
sheared  and  windrowed  watersheds  compared  to 
16%  on  the  chopped  watersheds.  At  the  end  of  the 
second,  third,  and  fourth  years'  growing  season, 
mineral  soil  was  exposed  on  20.9,  and  10%  of  the 
sheared  and  4,  4,  and  3%  of  the  chopped  water- 
sheds, respectively.  The  first  year  following  treat- 
ment, mean  storm  flow  was  greater  from  the 
sheared  watersheds  (14.6  cm)  than  from  the 
chopped  (8.3  cm)  watersheds,  with  the  storm  flow 
from  the  latter  greater  than  from  the  undisturbed 
(2.6  cm)  watersheds.  During  the  third  posttreat- 
ment  year  there  was  no  significant  difference  in 
mean  storm  flow  from  the  sheared  and  chopped 
watersheds  or  from  chopped  and  undisturbed  wa- 
tersheds. Storm  flow  during  the  fourth  posttreat- 
ment  year  was  greater  from  the  sheared  water- 
sheds (6.1  cm)  than  from  the  chopped  (3.5  cm) 
watersheds,  which  had  greater  stormflow  than  the 
undisturbed  (1.4  cm)  watersheds.  Although  sedi- 
ment losses  were  significantly  different  between 
treatment,  they  were  small  and  below  Soil  Conser- 
vation Service  tolerable  levels.  Mean  sediment 
concentrations  and  losses  from  the  chopped  and 
undisturbed  watersheds  were  similar  during  the 
four  posttreatment  years.  Sediment  concentrations 
from  the  sheared  watersheds  were  greater  than 
from  chopped  or  undisturbed  watersheds  during 
the  four  posttreatment  years.  However,  concentra- 
tions the  first  year  after  treatment  (2119  mg/L) 
were  greatly  reduced  the  second  (167  mg/L),  third 
(54  mg/L),  and  fourth  year  (331  mg/L).  (Lantz- 
PTT) 
W86-05224 


MONITORING  EFFECTS  OF  CATCHMENT 
MANAGEMENT  PRACTICES  ON  PHOSPHO- 
RUS LOADS  INTO  THE  EUTROPHIC  PEEL- 
HARVEY  ESTUARY,  WESTERN  AUSTRALIA, 

Western  Australia  Dept.  of  Conservation  and  En- 
vironment, Perth. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05357 


4D.  Watershed  Protection 


DETENTION   PONDS:   THE   POSITIVE   AND 
THE  NEGATIVE, 

Overman  (W.C.)  Associates,  Virginia  Beach,  VA. 
For  primary  bibliographic  entry  see  Field  4A. 
W86-04738 


ANALYSIS  OF  STRATIGRAPHIC  CONTROL 
ON  RIVER  BANK  FAILURE, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Geology. 
C.  O.  Okagbue,  and  T.  K.  S.  Abam. 
Engineering  Geology,  Vol.  22,  No.  3,  p  231-245, 
April  1986.  7  fig,  4  tab,  13  ref. 

Descriptors:  'Bank  erosion,  'Niger  delta,  'Slip 
circle  model,  'Nigeria,  Sand,  Clay,  Stratigraphy, 
Recessional  mechanisms,  Soil  engineering,  Plant 
cover,  Sedimentation,  Mathematical  model,  Pre- 
cipitation, Flooding. 

Most  of  the  rivers  of  the  Niger  Delta,  Nigeria, 
flow  through  alluvial  deposits  whose  general  stra- 
tigraphy is  that  of  cohesionless  sand  overlain  by 
cohesive  silty  clay.  Erosion  and  recession  of  the 
river  banks  have  constituted  a  threat  to  many 
villages  along  the  various  creeks  in  the  delta  area. 
Analyses  of  the  recessional  mechanisms  indicated 
that  bank  failure  is  initiated  by  a  fluvial  erosion  of 
the  lower  cohesionless  bank  layer  at  a  much  faster 
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rate  than  the  upper  cohesive  bank  layer.  This  leads 
to  the  development  of  overhangs  of  the  upper 
cohesive  materials.  The  failure  mechanism  of  the 
river  bank  is  complex,  ranging  from  slip  failures  in 
high  banks  to  shearing  and  toppling  failures  in  low 
banks.  The  use  of  the  common  slip  circle  model  for 
stability  evaluation  appears  to  be  adequate  only  for 
high  banks.  Results  obtained  for  the  low  banks 
suggest  that  the  use  of  this  model  of  stability 
analyses  for  low  banks  may  yield  misleading  re- 
sults. The  engineering  properties  of  the  soils,  sea- 
sonal variation  of  precipitation  and  flooding,  densi- 
ty of  vegetation,  and  the  balance  between  rates  of 
sediment  supply  from  failed  materials  and  their 
removal  from  bank  toe  all  appear  to  influence  the 
rate  of  bank  retreat.  (Rochester-PTT) 
W86-04748 


EROSION     AND     SEDIMENT     TRANSPORT 
MEASUREMENT:  SYMPOSIUM. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2J. 
W86-04843 


STUDIES  OF  SEDIMENT  PRODUCTION  ON 
MOUNTAIN  SLOPES, 

Kyoto  Univ.  (Japan).  Faculty  of  Agriculture. 
H.  Hiura,  K.  Murakami,  and  K.  Ohte. 
IN:   Erosion   and   Sediment   Transport   Measure- 
ment:   Symposium,    IAHS    Publication   No.    133, 
1981.   Proceedings  of  the  Florence  Symposium, 
June  22-26,   1981.  p  257-266,  8  fig,  4  tab,  1  ref. 

Descriptors:  'Sediment  transport,  'Erosion,  *Soil 
mechanics,  'Landslides,  'Mountains,  'Slopes, 
Sediment  yield,  Kizu  River,  Japan,  Sediment  yield, 
Disasters,  Mudflows,  Typhoons,  Typhoon  Ise, 
Penetration  tests. 

Accurate  estimation  of  the  volume  of  sediment 
production  on  mountain  slopes  is  required  for  ero- 
sion control  and  forestry  conservation.  In  order  to 
produce  such  estimates,  penetration  tests  using  a 
Doken-type  penetration  testing  machine,  and  mor- 
phologic analysis  of  topographical  maps  have  been 
undertaken.  Interpretation  and  analysis  of  the  re- 
sults have  revealed:  (a)  sediment  production  on 
mountain  slopes  is  mainly  due  to  sliding  of  the 
surface  soil,  and  information  on  the  depth  of  the 
surface  soil  is  needed;  (b)  the  results  of  the  penetra- 
tion tests  have  shown  that  the  depth  of  N  sub  10  = 
10  roughly  corresponds  to  the  depth  of  the  surface 
soil  layer,  and  a  morphologic  analysis  have  indicat- 
ed that  the  most  important  topographical  factor 
influencing  sediment  production  is  the  area/height 
distribution;  and  (d)  the  estimate  of  sediment 
volume  based  on  the  above  results  is  27,030  cu  m/ 
sq  km.  (See  also  W86-04843)  (Author's  abstract) 
W86-04869 


RATE  OF  EROSION  PROCESSES  ON  EXPERI- 
MENTAL AREAS  IN  THE  MARCHIAZZA 
BASIN  (NORTHWESTERN  ITALY), 

Consiglio  Nazionale  delle  Ricerche,  Turin  (Italy). 
1st.  di  Ricerca  per  la  Protezione  Idrogeologica  nel 
Bacino  Padano. 
E.  Caroni,  and  D.  Tropeano. 
IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  457-466,  1  fig,  7  tab. 

Descriptors:  'Erosion,  'Slopes,  'Slope  erosion, 
Marchiazza  Basin,  Italy,  Soil  erosion,  Freezing, 
Rainfall,  Slope  degradation,  Rills,  Thalwegs. 

This  paper  deals  with  the  results  of  a  3-year  study 
on  slope  erosion.  Systematic  surveys  were  per- 
formed on  seven  experimental  plots  and  two  small 
basins.  Freeze-thaw  cycles  appear  to  be  a  prelimi- 
nary factor  inducing  soil  erosion.  The  displacement 
of  grains  occurs  due  to  the  impact  of  raindrops. 
The  eroded  material  moves  downward  to  the  rills 
and  thalwegs,  whence  periodically  it  is  removed 
by  debris  flow  phenomena.  Comparing  the  materi- 
al carried  away  and  rainfall,  it  was  observed  that 
the  amount  of  erosion  is  related,  in  the  first  place, 
to  maximum  rainfall  intensity  and,  in  the  second 
place,  to  duration  of  erosive  rainfalls  as  well  as 
total  rainfall  depths.  In  spring  and  late  summer 


when  heavy  rainstorms  often  occur,  slope  erosion 
is  very  intense  and  60-80%  of  the  annual  erosion 
occurs.  The  rate  of  erosion  on  bare  soil  was  6  mm 
per  year,  on  grass  it  was  0.2  mm  per  year;  no 
erosion  was  observed  in  wooded  areas.  (See  also 
W86-04843)  (Author's  abstract) 
W86-04888 


RECENT  DEVELOPMENTS  IN  THE  EXPLA- 
NATION AND  PREDICTION  OF  EROSION 
AND  SEDIMENT  YIELD. 

International  Association  of  Hydrological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2J. 
W86-04896 


ANALYSIS  OF  SEDIMENT  YIELD  AND 
TRANSPORT  DATA  FOR  EROSION  CON- 
TROL WORKS, 

Public  Works  Research  Inst.,  Tsukuba  (Japan). 
T.  Mizuyama. 

IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
177-182,  4  fig,  5  ref. 

Descriptors:  'Erosion  control,  'Dams,  'Sedimen- 
tation, Erosion,  Sediment  discharge,  Japan,  Sedi- 
ment yield,  Reservoirs,  Drainage  area. 

Erosion  control  dams  have  been  constructed  on 
mountain  torrents  in  Japan  for  100  years,  but  their 
purpose  and  methods  of  evaluation  are  now  being 
questioned.  Some  available  sediment  data  (includ- 
ing sediment  discharge  of  debris  flows,  the  sedi- 
ment yield  of  individual  storms,  and  the  rates  of 
sedimentation  in  reservoirs  in  Japan)  are  analysed 
to  evaluate  the  purpose  of  erosion  control  in  Japan. 
The  relationship  of  sediment  yield  to  the  area  of 
the  drainage  basin  is  made  clear  and  the  magnitude 
of  catastrophic  sediment  discharge  is  estimated. 
Based  on  these  data,  the  purposes  of  erosion  con- 
trol works  can  be  established  as  follows:  in  a  small 
basin  to  check  a  very  rare  catastrophic  sediment 
discharge  such  as  a  debris  flow  with  erosion  con- 
trol dams,  and  in  a  large  basin  to  reduce  the 
sediment  discharge  and  to  make  it  uniform  with 
erosion  control  dams  or  retarding  basins.  (Seee  also 
W86-04896)  (Halterman  -  PTT) 
W86-04915 


EROSIONAL  PROCESSES  AND  SEDIMENT 
YD2LD  IN  THE  UPPER  OLDMAN  RTVER 
BASIN,  ALBERTA,  CANADA, 

Northwest  Hdrualic  Consultants  Ltd.,  Edmonton 
(Alberta). 

C.  R.  Neill,  and  J.  D.  Mollard. 
IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
183-191,  7  fig,  1  tab,  6  ref. 

Descriptors:  'Erosion,  'Sediment  yield,  'Runoff, 
Gully  erosion,  Wind  erosion,  Geologic  erosion, 
Aerial  photography,  Rivers,  Alberta,  Canada, 
Oldman  basin,  Continental  Divide,  Rocky  Moun- 
tains, Suspended  sediments,  Stream  channels. 

The  upper  Oldman  basin  descends  eastward  from 
the  Continental  Divide  of  the  Continental  Divide 
of  the  Rocky  Mountains  in  southwest  Alberta.  Its 
4000  sq  km  area  can  be  divided  into  Mountains, 
Foothills,  and  High  Plains.  The  sediment  yield  and 
the  associated  erosional  processes  are  discussed. 
Suspended  sediment  yield  averages  70  t/sq  km/yr, 
but  varies  greatly  from  year  to  year.  This  com- 
pares with  a  range  of  20-100  elsewhere  in  Alberta 
and  0-350  in  Canada  generally.  Principal  erosional 
features  identified  include  stream  channel  instabil- 
ity, ravine  erosion,  grassland  gullying,  wind  ero- 
sion, and  gravity-induced  mass  movements.  An 
assessment  of  information  obtained  from  airphoto 
interpretation  and  field  reconnaissance  indicates 
that  erosional  features  are  generally  local  in  extent 
and  are  not  creating  widespread  distress,  that  most 
present   erosion   is   associated   with   streams   and 


rivers,  and  that  a  substantial  part  of  this  is  of 
natural  geologic  origin.  The  main  source  of  man- 
made  erosion  appears  to  arise  from  public  roads 
and  associated  interferences  with  natural  drainage. 
A  potential  for  accelerated  erosion  appears  to  exist 
on  grazing  lands  on  substantial  slopes.  In  the  forest 
areas,  erosion  is  minor  compared  to  that  in  agricul- 
tural areas.  (See  also  W86-04896)  (Author's  ab- 
stract) 
W86-04916 


MATHEMATICAL  SIMULATION  OF  ERO- 
SION ON  GRADED  TERRACES, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 
Engineering. 

A.  O.  Akan,  and  S.  C.  Ezen. 

IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
221-228,  6  fig,  1  tab,  12  ref. 

Descriptors:  'Mathematical  models,  'Simulation, 
•Erosion  rates,  Kinematic  wave  theory,  Model 
studies,  Sediment  carrying  capacity,  Sediment 
transport,  Overland  flows,  Channel  flows,  Erosion. 

A  physically-based  mathematical  model  is  devel- 
oped to  simulate  flow  on  a  graded  terrace  idealized 
as  an  erodible  and  pervious  overland  flow  plane 
and  a  terrace  channel.  A  nonlinear  kinematic  wave 
scheme  is  adopted  for  routing  the  water  and  the 
sediment  discharges  through  the  overland  and  the 
channel  flows.  The  erosion  and  the  sediment  trans- 
port capacities,  the  erosion  rate  and  the  sediment 
concentration  in  the  overland  flow  are  interrelated 
through  a  closed  form  equation.  The  transport 
capacity  of  the  channel  is  determined  by  using  the 
unit  stream  power  concept.  A  finite  difference 
method  is  employed  to  solve  the  partial  differential 
equations  of  the  mathematical  model.  The  model  is 
verified  by  a  set  of  observed  data.  (See  also  W86- 
04896)  Author's  abstract) 
W86-04919 


APPLICABILITY  OF  THE  UNTVERSAL  SODL 
LOSS  EQUATION  IN  MOUNTAIN  WATER- 
SHEDS IN  SEMIARID  AND  HUMID  RE- 
GIONS, 

Centre  for  Water  Resources,  Madras  (India). 
S.  Chinnamani,  V.  S.  Venkata,  and  R. 
Sakthivadivel. 

IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
229-237,  3  fig,  2  tab,  10  ref. 

Descriptors:  'Mountains,  'Erosion  rates,  'Water- 
sheds, Erosion,  Watershed  management,  Erosion 
control,  Soil  erosion,  Mathematical  equations, 
Sediments,  India,  Bhavani  Basin,  Universal  soil  loss 
equation,  Sediment  transport,  Humid  areas,  Sa- 
miarid  lands. 

The  mountain  watersheds  of  the  Bhavani  basin  in 
south  India  (latitude  10  deg  55  min  -  1 1  deg  45  min 
N  and  longitude  75  deg  30  min  -  77  deg  45  min  E) 
lie  partly  in  humid  and  partly  in  semiarid  climatic 
regions.  Due  to  increased  population  growth, 
many  of  these  watersheds  are  undergoing  rapid 
land  use  changes,  especially  from  forest  to  agricul- 
ture, and  consequently  heavy  soil  erosion  is  taking 
place.  Planning  for  proper  development  of  these 
watersheds  requires  estimates  of  soil  loss  due  to 
land  use  change.  An  attempt  is  made  to  predict  soil 
erosion  using  the  Universal  Soil  Loss  Equation  and 
to  ascertain  the  soil  erosion  rate  due  to  land  use 
change.  The  computed  annual  soil  loss  (t/ha) 
agrees  fairly  well  with  the  observed  soil  loss  data 
provided  by  pilot  studies.  The  sediment  delivery 
ratios  worked  out  for  some  of  these  waersheds 
compare  favorably  with  those  obtained  for  humid 
and  semiarid  areas  in  other  countries.  It  is  conclud- 
ed that  scientific  land  management  with  mixed 
forest,  rural  and  urban  land  use  is  the  final  answer 
for  erosion  control  in  the  Bhavani  Basin.  (See  also 
W86-04896)  (Author's  abstract) 
W86-04920 
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DEVELOPMENT  OF  DRAINAGE  NETWORKS, 

Universidad  Simon  Bolivar,  Caracas  (Venezuela). 
Graduate  Program  in  Hydrology  and  Water  Re- 
sources. 

J.  R.  Cordova,  I.  Rodriguez-Iturbe,  and  P.  Vaca. 
IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
239-249,  3  fig,  1  tab,  7  ref. 

Descriptors:  'Mathematical  models,  'Overland 
flow,  'Drainage  patterns,  Model  studies,  Erosion, 
Drainage  area,  Sediment  transport,  Surface  runoff, 
Horton's  Laws. 

An  attempt  is  made  to  describe  the  genetic  rela- 
tionships involved  in  drainage  network  growth  and 
differentiation.  A  two-dimensional  mathematical 
model  of  water  and  sediment  is  implemented  to 
describe  both  flow  and  soil  movement  over  a  hills- 
lope  of  a  given  geometry  resulting  from  an  effec- 
tive rainfall  pattern.  A  concentration  of  flow  is 
induced  at  the  outlet  with  resulting  erosion  which 
propagates  upslope.  The  model  permits  study  of 
the  patterns  of  growth  of  the  drainage  network. 
When  the  hillslope  contains  a  random  topographic 
field  of  elevations  or  a  random  field  of  critical 
shear  stresses  in  soil  properties  (or  both)  the  result- 
ing growth  upslope  quickly  develops  into  a 
branching  structure  which  fulfills  Horton's  laws. 
(See  also  W86-04896)  (Author's  abstract) 
W86-04921 


SOIL  EROSION  AND  AGRICULTURE  ES  THE 
WORLD:  AN  ASSESSMENT  AND  HYDROLO- 
GICAL  EXPLICATIONS, 

Moscow  State  Univ.  (USSR).  Dept.  of  Hydrology. 
G.  N.  Golubev. 

IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
261-268,  4  fig,  1  tab,  9  ref. 

Descriptors:  'Soil  erosion,  'Sediment  transport, 
•Agricultural  watersheds,  'Model  studies,  Culti- 
vated lands,  Erosion,  Mathematical  models,  Phos- 
phorus. 

Data  from  various  areas  of  the  world  show  that 
ploughing  of  virgin  lands  creates  a  drastic  increase 
in  water  erosion  of  soils.  On  the  average,  it  can  be 
assumed  that  after  transformation  of  forest  into 
cropland,  soil  erosion  increases  by  two  orders  of 
magnitude  and  for  unforested  territories  the  in- 
crease is  of  one  order  of  magnitude.  A  special 
methodology  was  developed  to  assess  the  level  of 
soil  erosion  in  different  landscapes  and  in  the 
world  as  a  whole  for  pre-agricultural  time,  the 
present,  and  the  situation  when  (and  if)  all  suitable 
land  resources  would  be  transformed  into  crop- 
land. Both  the  methodology  and  the  results  are 
discussed.  The  results  indicate  that  soil  erosion  in 
the  world  now  is  five  times  more  than  in  pre- 
agricultural  time  and  could  be  ten  times  more  if  all 
suitable  lands  are  ploughed.  The  increased  soil 
erosion  leads  to  an  increase  in  river  sediment  trans- 
port as  well  as  accumulation  of  the  eroded  material 
in  river  networks.  The  problem  of  modification  of 
chemical  cycles  (the  phosphorus  cycle  in  particu- 
lar) as  related  to  agricultural  erosion  is  also  dis- 
cussed. (See  also  W86-04896)  (Author's  abstract) 
W86-04923 


ESTIMATION  OF  EXTREME  SEDIMENT 
TRANSPORT  FROM  TORRENTIAL  DRAIN- 
AGE BASESS  EN  THE  EAST  ALPS, 

Torrent  and  Avalanche  Control  Research  Inst., 
Vienna  (Austria). 
G.  Kronfellner-Kraus. 

IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
269-273,  13  ref. 

Descriptors:  'Model  studies,  'Soil  erosion, 
•Flooding,  Mathematical  models,  Sediment  yield, 


East  Alps,  Drainage  area,  Erosion  rates,  Hydro- 
graphs,  Flood  hydrographs,  Landslides,  Gully  ero- 
sion, Bed  load,  Sediment  load. 

A  knowledge  of  the  dangers  and  possible  damage 
caused  by  torrents  is  one  of  the  most  important 
preconditions  of  sensible  land  use  planning.  Tor- 
rent erosion  and  sediment  yield  here  include  the 
whole  process  of  excessive  erosion  (soil  erosion, 
landslides,  gully  erosion)  as  well  as  bed  load  trans- 
port and  deposition  of  bed  load  on  debris  cones  or 
on  valley  floors.  While  our  understanding  of  soil 
erosion  has  reached  a  high  level,  the  quantitative 
estimation  of  torrent  erosion  and  torrential  sedi- 
ment yields  is  much  more  difficult.  Based  on  both 
special  investigations  in  experimental  drainage 
basins  and  the  systematic  sampling  of  data  relating 
to  all  extreme  events  associated  with  torrents  in  the 
East  Alps,  genera]  formulae  for  calculating  ex- 
treme sediment  yields  from  torrential  drainage 
basins  during  floods  and  mud  flows  have  been 
developed.  These  are  discussed  and  compared  with 
other  procedures.  (See  also  W86-04896)  (Author's 
abstract) 
W86-04924 


HYDRODYNAMIC  MODEL  OF  SEDIMENT 
TRANSPORT  IN  RILL  FLOWS, 

Mississippi  Univ.,  University.  Dept.  of  Civil  Engi- 
neering. 

S.  N.  Prasad,  and  V.  P.  Singh. 
IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
293-301,  1  fig,  10  ref.  NSF-CEE-81-19878. 

Descriptors:  'Erosion,  'Mathematical  equations, 
'Sediment  transport,  'Cultivated  lands,  Soil  ero- 
sion, Rill  erosion,  Rills,  Runoff,  Flow. 

Essentially  all  of  the  sediment  lost  from  intensively 
cropped  land  during  rainstorms  is  transported  by 
runoff  along  row  furrows,  rills  and  other  flow 
concentrations.  The  rate  of  sediment  transport  for 
such  conditions  depends  on  the  rate  at  which  the 
sediment  is  eroded  from  the  interrill  areas  to  the 
concentrated  flows,  the  size  and  density  of  the 
sediment  and  hydrodynamic  characteristics  of  the 
flow  channels.  A  detailed  hydrodynamic  analysis 
of  the  flow  of  sediment  in  such  furrows  is  present- 
ed. Emphasis  is  placed  on  the  transport  mode  in 
the  form  of  a  densely  packed  moving  layer  near 
the  bottom  of  the  channel.  Governing  equations 
for  the  thickness  of  the  bed  layer  are  derived 
which  are  based  upon  the  results  of  some  recent 
studies  pertaining  to  the  constitutive  laws  for  stress 
and  deformation  rate  of  granular  materials.  (See 
also  W86-04896)  (Halterman  -  PTT) 
W86-04926 


PREDICTION  OF  SEDIMENT  YIELD  FOR 
MOUNTATNOUS  BASINS  IN  COLUMBIA, 
SOUTH  AMERICA, 

Rijkswaterstaat,  Arnhem  (Netherlands).  Director- 
ate for  Water  Management  and  Hydraulic  Re- 
search. 

W.  E.  van  Vuuren. 

IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
313-325,  3  fig,  1  tab,  7  ref. 

Descriptors:  'Sediment  yield,  'Mathematical  equa- 
tions, 'Rivers,  Mountains,  Basins,  Columbia,  South 
America,  Sediment  transport,  Universal  Soil  Loss 
Equation,  Rio  Cauca. 

The  Universal  Soil  Loss  Equation  is  tested  for 
prediction  of  the  sediment  yield  of  the  Rio  Cauca 
(in  Columbia,  South  America).  An  attempt  is  made 
to  develop  a  procedure  for  estimation  of  sediment 
yield  on  the  basis  of  basin  characteristics  rather 
than  by  measuring  sediment  transport  in  streams. 
Computed  basin  soil  loss  is  shown  to  be  sensitive  to 
the  method  of  handling  spatially  distributed  data 
on  basin  characteristics.  Universal  Soil  Loss  Equa- 
tion procedures  are  found  inadequate  for  extreme 


topographic  and  vegetational  conditions,  while  it  is 
probable  that  vegetation  types  are  more  dense  than 
USA  equivalents.  Possibly  due  to  this,  computed 
soil  loss  greatly  overestimates  sediment  yield  cal- 
culated from  limited  transport  data.  Additional  in- 
formation about  soil  loss  determination  and  meas- 
ured transport  is  required  for  deciding  whether  soil 
loss  is  a  good  estimate  for  sediment  yield  in  the 
area  or  that  sedimentation  on  the  flood  plains  of 
tributaries  produces  unacceptable  delivery  ratios. 
Prediction  of  sedimentation  rates  in  mountainous 
reservoirs  does  not  suffer  this  problem.  Good  sta- 
tion independent  correlation  between  annual  erosi- 
vity  and  a  monthly  precipitation  index  is  found. 
(See  also  W86-04896)  (Author's  abstract) 
W86-04927 


SEDIMENT  AVATLABrLrrY  AND  THE  PRE- 
DICTION OF  STORM-PERIOD  SEDEMENT 
YIELDS, 

Exeter  Univ.  (England). 
D.  E.  Walling,  and  B.  W.  Webb. 
IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
327-337,  4  fig,  36  ref. 

Descriptors:  'Sediment  yield,  'Sediment  dis- 
charge, 'Drainage  area,  Basins,  Suspended  sedi- 
ments, Sediment  concentration,  Storms,  Model 
studies,  Runoff,  Hydrographs,  Sediment  transport, 
Erosion,  Devon,  England. 

The  form  of  the  suspended  sediment  concentra- 
tion/discharge relationship  or  rating  curve  for  a 
drainage  basin  reflects  the  overall  pattern  of  ero- 
sion and  sediment  delivery  operating  in  the  up- 
stream area.  As  such  it  may  prove  useful  in  the 
development  of  a  realistic  model  of  storm-period 
sediment  yield.  Several  workers  have  highlighted 
the  existence  of  'exhaustion  effects'  in  the  form  of 
the  relationship  and  an  attempt  has  been  made  to 
evaluate  the  evidence  for  temporal  variations  in 
sediment  availability.  Detailed  records  of  suspend- 
ed sediment  concentration  provided  by  continuous 
recording  turbidity  sensors  installed  in  several 
basins  in  Devon,  United  Kingdom,  have  been  used 
to  study  this  feature  of  basin  response.  The  impli- 
cations for  the  development  of  sediment  yield 
models  are  discussed.  (See  also  W86-04896)  (Au- 
thor's abstract) 
W86-04928 


TEMESCALES  OF  DENUDATION:  THE  LAKE- 
DRAINAGE  BASIN  APPROACH, 

Coventry  (Lanchester)  Polytechnic  (England). 
Dept.  of  Geography. 

J.  A.  Dealing,  I.  D.  L.  Foster,  and  A.  D.  Simpson. 
IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
351-360,  2  fig,  1  tab,  33  ref. 

Descriptors:  'Erosion,  *Sedimentation,  •Denuda- 
tion, Drainage  area,  Lakes,  Erosion  rates,  Environ- 
ment, Sediment  erosion,  Catchment  areas. 

Two  methods  for  estimating  rates  of  denudation  in 
two  different  areas  were  studied:  first,  a  small 
drainage  basin  experiment  which  provides  detailed 
solute  and  sediment  budgets  for  a  short  time 
period;  and  secondly,  an  analysis  of  sediments  from 
a  lake  below  the  monitored  stream  in  order  to 
establish  erosion  rates  over  the  past  140  years  and 
to  relate  them  to  environmental  change.  Results 
from  the  drainage  basin  indicate  a  total  particulate 
denudation  of  approximately  70  kg/ha/yr,  some 
10%  of  total  output.  The  lake  sedimentation  data 
suggest  an  annual  loss  from  the  basin  of  approxi- 
mately 100  kg/ha.  Explanations  are  presented  for 
the  discrepancies  found  in  extrapolating  data.  Fur- 
ther studies  are  suggested  to  examine  rates  of  par- 
ticulate denudation  in  forested,  cultivated  and 
mined  environments,  and  to  observe  environmental 
stabilization  following  disturbance  on  a  relatively 
long  timescale  which  may  well  occur  at  rates  not 
measurable  by  the  present  short  term  monitoring 
scheme.  (See  also  W86-04896)  (Halterman  -  PTT) 
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HYDROLOGIC  CHARACTERISTICS  AND 
MODELLING  OF  A  SMALL  FORESTED 
CATCHMENT  IN  SOUTHEASTERN  NEW 
SOUTH  WALES.  PRE-LOGGING  CONDITION, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-05116 


STORM  FLOW  AND  SEDIMENT  LOSSES 
FROM  SITE-PREPARED  FORESTLAND  IN 
EAST  TEXAS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Range  Science. 

For  primary  bibliographic  entry  see  Field  4C. 

W86-05224 


MORPHOLOGIC  EFFECTS  OF  CHANNELIZA- 
TION: THE  CASE  OF  THE  NEEBING-MCIN- 
TYRE  FLOODWAY,  THUNDER  BAY,  ONTAR- 
IO, CANADA, 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  8B. 

W86-05408 


CHANNEL  ADJUSTMENTS  TO  THE  REMOV- 
AL OF  LOG  STEPS:  AN  EXPERIMENT  IN  A 
MOUNTAIN  STREAM, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Tempe,  AZ.  Forestry  Sciences  Lab. 

B.  H.  Heede. 

Environmental  Management,  Vol.  9,  No.  5,  p  427- 

432,  September,  1985.  4  fig,  2  tab,  12  ref. 

Descriptors:  'Channel  morphology,  'Vegetation 
effects,  Gravel  bars,  Mountain  streams,  Bed  loads, 
Debris. 

Fallen  trees  and  their  large  debris  often  form  log 
steps  in  small  mountain  streams,  where  they  are 
incorporated  into  the  hydraulic  geometry.  The  hy- 
pothesis that  these  log  steps  take  the  place  of 
gravel  bars  that  otherwise  would  have  been  re- 
quired for  channel  slope  adjustment  was  tested. 
The  streams  are  located  in  virgin  mixed  conifer 
forests  and  until  the  study  began  no  human  activity 
had  interfered  with  the  natural  developments.  All 
log  steps  were  removed  from  the  test  stream  and 
the  fallen  trees  and  branches.  Five  years  later,  74% 
of  all  the  removed  logs  had  been  replaced  by 
gravel  bars.  In  the  control  creek,  the  bars  increased 
by  only  18%  and  logs  steps  decreased  by  9%.  This 
proves  the  hypothesis  that  increased  bedload 
movement  was  required  to  offset  the  loss  of  log 
steps.  Implications  are  that  streamside  forests 
should  be  managed  so  that  they  can  provide  a 
steady  supply  of  debris  for  channel  stability. 
(Peters-PTT) 
W86-054O9 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


RADIOACTIVITY  OF  SPAS  ON  THE  GREEK 
ISLAND  IKARIA  AND  INFLUENCING  FAC- 
TORS, 

Democritus    Nuclear    Research    Center,    Athens 

(Greece). 

For  primary  bibliographic  entry  see  Field  2K. 

W86-04691 


DETERMINATION  OF  DICAMBA  AND  2,4-D 
IN  WATER  AND  SOIL  BY  ISOTOPE  DILU- 
TION GC/MS, 

Acurex  Corp.,  Mountain  View,  CA. 

V.  Lopez-Avila,  P.  Hirata,  S.  Kraska,  and  J.  H. 

Taylor. 

Journal    of    Agricultural    and    Food    Chemistry 


JAFCAU,  Vol.  34,  No.  3,  p  530-535,  May/June 
1986.  4  fig,  4  tab,  18  ref.  EPA  Contract  No.  68-03- 
3100  and  68-03-3226. 

Descriptors:  'Pollutant  identification,  'Dicamba, 
•2,4-D,  'Water  pollution,  'Soil  contamination, 
•Isotope  studies,  Gas  chromatography.  Mass  spec- 
trometry. Water  sampling,  Water  analysis. 

An  isotope  dilution  gas  chromatography/mass 
spectrometry  (GC/MS)  technique  for  the  analysis 
of  low  part  per  billion  (ppb)  concentrations  of 
dicamba  and  2,4-D  in  water  and  soil  is  described. 
Known  amounts  of  stable-labeled  isotopes  such  as 
dicamba  d  sub  3  and  2,4-D  d  sub  3  are  spiked  into 
each  sample  prior  to  extraction.  Water  samples  are 
extracted  with  methylene  chloride  at  pH  <  or  = 
1;  soil  samples  are  extracted  with  acetone-hexane 
at  pH  <  or  =  1.  Analysis  is  performed  by  high- 
resolution  GC/MS,  with  the  mass  spectrometer 
operated  in  the  selected  ion  monitoring  mode,  fol- 
lowing derivatization  of  extracts  with  pentafluoro- 
benzyl  bromide  (PFBBr).  Accuracy  greater  than 
84%  and  precision  better  than  19%  were  demon- 
strated with  spiked  samples.  This  technique  has 
been  used  successfully  in  the  analysis  of  over  300 
water  and  300  soil  samples.  Detection  limits  of  0.1- 
1.0  ppb  for  waters  and  1-10  ppb  for  soils  were 
achieved  by  selected  ion  monitoring  GC/MS.  Al- 
though superior  in  terms  of  accuracy  and  preci- 
sion, the  SIM  GC/MS  technique  developed  here 
lacks  the  specificity  of  the  full-scan  mode  since 
only  selected  ions  are  monitored.  The  lack  of  spec- 
ificity, however,  has  turned  out  to  be  a  significant 
advantage  for  quantitative  work  for  several  rea- 
sons: (1)  it  eliminates  the  cleanup  step  and  allows 
concentration  of  reaction  extracts  to  0.2  mL  even 
in  the  absence  of  silica  gel  cleanup.  (2)  Interfering 
peaks  from  reaction  of  PFBBr  with  itself  or  with 
acetone  under  the  catalytic  influence  of  K2C03 
are  not  detected  since  only  certain  ions  are  being 
monitored.  (Lantz-PTT) 
W86-04692 


ENERGY  DISPERSIVE  XRFA  OF  SOLUTIONS 
CONTAINING  FE  AND  TRACE  AMOUNTS  OF 
CO  AND  OTHER  HEAVY  METALS  AFTER  SE- 
LECTIVE SEPARATION  ON  THE  CELLULOSE 
EXCHANGER  HYPHAN, 

Technische  Hochschule  Darmstadt  (Germany, 
F.R.).  Fachbereich  Anorganische  Chemie  und 
Kernchemie. 

P.  P.  Coetzee,  and  K.  H.  Lieser. 
Fresenius  Zeitschrift  fur  Analytische  Chemie,  Vol. 
323,  No.  3,  p  257-260,  February  1,  1986.  1  fig,  2 
tab,  10  ref. 

Descriptors:  'Energy-dispersive  x-ray  fluorescence 
analysis,  'Iron,  'Cobalt,  'Cellulose  exchanger, 
•Hyphan,  'Iron  interference,  'Water  analysis, 
Rain,  Municipal  water,  Chemical  analysis. 

The  elimination  of  FeKsubalpha  interference  in  the 
determination  of  cobalt  by  energy  dispersive  x-ray 
fluorescence  analysis  (XRFA)  was  investigated. 
Two  procedures  were  compared:  (1)  elution  of 
iron  from  cellulose  Hyphan  filter  used  for  the 
preconcentration  of  metal  ions  from  solution  prior 
to  XRF  analysis;  cobalt  is  not  eluted  and  can  be 
subsequently  determined  free  from  interference, 
and  (2)  selective  prevention  of  the  sorption  of  iron 
onto  cellulose  Hyphan  filters  by  boiling  the  analyt- 
ical solution  in  the  presence  of  1%  H202  before 
starting  the  sorption  process.  The  methods  were 
applied  to  the  analysis  of  municipal  water  and  rain 
water.  The  detection  limit  for  cobalt  is  0.4  micro- 
gram/liter  in  the  presence  of  up  to  1  mg/liter  iron. 
(Author's  abstract-PTT) 
W86-04706 


PHOTOMETRIC  DETERMINATION  OF 
BORON  IN  GROUND-  AND  SURFACE  WATER 
(PHOTOMETRISCHE  BESTTMMUNG  VON 
BOR  IM  GRUND-  UND  OBERFLACHEN- 
WASSER), 

Trier  Univ.  (Germany,  F.R.).  Abt.  fuer  Anorgan- 
ische und  Analytische. 
U.  de  la  Chevallerie-Haaf,  A.  Meyer,  and  G. 
Henze. 

Fresenius  Zeitschrift  fur  Analytische  Chemie,  Vol. 
323,  No.  3,  p  266-270,  February  1,  1986.  4  fig,  1 


tab,  36  ref. 

Descriptors:  'Pollutant  identification,  'Roso- 
cyanin,  'Boron,  'Water  analysis,  'Curcumin, 
•Photometry,  Extraction,  2-Ethyl-l,l-hexanediol, 
Methylisobutylketone,  River  water,  Tap  water, 
Mineral  water. 

The  colored  complex  'rosocyanin'  which  formed 
after  reaction  with  curcumin,  is  suited  for  the 
photometric  determination  of  boron  in  water.  An 
optimized  procedure  is  described,  which  is  superi- 
or to  the  usually  applied  standard  method.  Boron  is 
separated  from  interfering  matrix  components  in 
ground-  and  surface  water  by  extraction  with  2- 
ethyl-l,3-hexanediol  in  methylisobutylketone.  An- 
other advantage,  in  comparison  with  other  meth- 
ods, is  the  immediate  formation  of  the  curcumin 
complex  in  the  extraction  phase.  For  the  determi- 
nation of  1  ppb  boron,  the  relative  standard  devi- 
ation was  calculated  to  +  or  -  4.3%,  for  100  ppb  to 
+  or  -  11.1%.  The  boron  contents  of  tap  water, 
mineral  water,  and  river  water  of  different  origins 
were  investigated.  Reference  measurements  were 
carried  out  using  emissions  spectrometry  with  ICP 
excitation.  (Author's  abstract) 
W86-04707 


GAS-CHROMATOGRAPHIC  ELEMENTAL 

ANALYSIS  VIA 

DI(TRIFLUORETHYL)DrrHIOCARBAMATO 
CHELATES  DC.  OPTIMIZATION  OF  THE  CAP- 
IXLARY-GAS-CHROMATOGRAPHIC    DETER- 
MINATION OF  TRACE  METALS, 
Mainz  Univ.  (Germany,  F.R.).  Inst,  fuer  Kernche- 
mie. 

H.  Schaller,  and  R.  Neeb. 

Fresenius  Zeistschrift  fur  Analytische  Chemie, 
Vol.  323,  No.  5,  p  473-476,  March  1,  1986.  6  fig,  11 
ref. 

Descriptors:  'Pollutant  identification,  'Trace 
metals,  *Gas  chromatography,  'Chelates, 
•Di(trifluorethyl)  dithiocarbamato-chelates, 

•Water  analysis,  Zinc,  Copper,  Nickel,  Cadmium, 
Palladium,  Cobalt,  Iron,  Lead,  Chromium,  Chemi- 
cal analysis. 

The  capillary-gas-chromatographic  conditions  for 
the  determination  of  trace  metals  after  extraction 
from  aqueous  solutions  are  optimized  by  coupling 
of  capillaries  and  improvement  of  injection  tech- 
nique. Different  detectors  (FID  and  ECD)  were 
tested,  and  pH  range  and  buffer  systems  for  extrac- 
tion of  metal  chelates  are  discussed.  Among  the 
metals  involved  in  analyses  were  Zn,  Cu,  Ni,  Cd, 
Pd,  Co,  Fe,  Pb,  and  Cr.  Analysis  of  aqueous  solu- 
tions at  the  ppt  level  appears  to  be  possible  with  an 
ECD.  The  reproducibility  of  the  FID  used  here 
proved  to  be  better  than  the  ECD.  Work  with 
ECD  is  much  more  complicated  than  with  the 
FID,  and  requires  careful  optimization  of  detector 
operation  parameters.  (Rochester-PTT) 
W86-04708 


SCREENING  COMPLEX  HAZARDOUS 
WASTES  FOR  MUTAGENIC  ACTIVITY  USING 
A  MODEFTED  VERSION  OF  THE  TLC/SAL- 
MONELLA  ASSAY, 

Health  Effects  Research  Lab.,  Research  Triangle 

Park,  NC.  Genetic  Bioassay  Branch. 

V.  S.  Houk,  and  L.  D.  Claxton. 

Mutation  Research  MUREAV,  Vol.  169,  No.  3,  p 

81-92,  March  1986.  2  fig,  4  tab,  41  ref. 

Descriptors:  *Thin  layer  chromatography,  *Ames 
assay,  'Salmonella  assay,  'Hazardous  wastes,  'Mu- 
tagenicity, Bioassay,  Nitrosamine,  Heterocyclics, 
Polycyclic  aromatic  hydrocarbon,  Antitumor 
agents,  Alkylating  agents. 

Ten  complex  hazardous  wastes  were  tested  for 
mutagenic  activity  using  a  modified  version  of  the 
thin-layer  chromatography/Salmonella  assay  de- 
veloped by  Bjoerseth  and  others.  Unadulterated 
hazardous  wastes  and  selected  hazardous  waste 
extracts  were  fractionated  on  commercially  avail- 
able TLC  plates,  and  mutagenicity  testing  was 
performed  in  situ  by  applying  a  single  overlay  of 
minimal  growth  agar,  tester  strain  TA98  or 
TA100,    and    the    optional    metabolic    activation 
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system  directly  onto  the  developed  chromatogram. 
Seven  of  the  10  wastes  (including  tars,  emulsions, 
sludges,  and  spent  acids  and  caustics)  demonstrated 
mutagenic  activity  when  tested  by  this  method, 
fourteen  Salmonella  mutagens,  including  heterocy- 
clic, aromatic  amines,  alkylating  agents,  antitumor 
agents,  a  nitrosamine  and  nitroaromatic  were 
tested  also.  Of  these,  11/14  tested  positive.  The 
three  compounds  refractory  to  analysis  including  a 
polycyclic  aromatic  hydrocarbon  and  two  vola- 
tiles.  (Rochester-PTT) 
W86-04709 


GAS  CHROMATOGRAPHIC  EVALUATION  OF 

THE  ORGANIC  COMPONENTS  PRESENT  IN 

THE    ATMOSPHERE    AT    TRACE    LEVELS 

WITH  THE  AID  OF  CARBOPACK  B  FOR  PRE- 

CONCENTRATION  OF  THE  SAMPLE, 

Consiglio  Nazionale  delle  Ricerche,  Rome  (Italy). 

1st.  Inquinamento  Atmosferico. 

P.  Ciccioli,  E.  Brancaleoni,  A.  Cecinato,  C. 

DiPalo,  and  A.  Brachetti. 

Journal  of  Chromatography,  Vol.  351,  No.  3,  p 

433-449,  January  31,   1986.  9  fig,  2  tab,   14  ref. 

Descriptors:  'Pollutant  identification,  *Gas  chro- 
matography, 'Adsorbents,  'Carbopack  B,  Tenax 
GC,  'Organic  compounds,  'Air  pollution,  'Rain, 
Nitrous  oxide,  Oxidants,  Acids,  Diesel  engine  ex- 
haust, Simulated  atmospheres,  Hydrocarbons, 
Chemical  analysis,  Water  analysis,  Sampling. 

Enrichment  on  traps  packed  with  Carbopack  B 
adsorbent  is  proposed  as  a  suitable  method  for  the 
evaluation  of  organic  compounds  present  at  parts 
per  10(9)-10(12)  levels  in  atmospheric  samples.  The 
technique  has  been  applied  to  the  determination  of 
organics,  dispersed  in  a  suburban  atmosphere,  dis- 
solved in  rain  water,  or  volatilized  from  the  partic- 
ulate matter  emitted  from  an  industrial  emission 
and  a  diesel  engine  exhaust.  A  comparison  between 
the  efficiencies  of  Carbopack  B  and  Tenax  GC  in 
the  sampling  of  C6-C10  hydrocarbons,  conducted 
with  both  simulated  and  natural  atmospheres,  indi- 
cates that  Carbopack  B  is  more  efficient  and  does 
not  give  rise  to  sampling  artifacts  in  the  presence 
of  oxidants  and  acidic  pollutants,  which  are  shown 
to  cause  decomposition  of  the  Tenax  GC  polymer- 
ic matrix.  The  chemical  inertness  of  Carbopack  B 
also  permits  the  determination  of  organic  com- 
pounds in  antropogenic  emissions,  where  large 
amounts  of  N02,  water,  and  strong  acids  are 
present.  (Author's  abstract) 
W86-04710 


BROMINATION  AND  GAS  CHROMATOGRA- 
PHIC DETERMINATION  OF  MICRO 
AMOUNTS  OF  ACROLEIN  IN  RAIN  WATER, 

Gifu  Prefecture  Research  Inst,  for  Environmental 
Pollution,  Yabuta  (Japan). 
H.  Nishikawa,  T.  Hayakawa,  and  S.  Ikeda. 
Journal  of  Chromatography,  Vol.  351,  No.  3,  p 
566-570,  January  31,   1986.  2  fig,  4  tab,   11   ref. 

Descriptors:  'Pollutant  identification,  'Gas  chro- 
matography, 'Acrolein,  'Bromination,  'Rain, 
Chemical  analysis,  Electron-capture  detection,  Air 
pollution. 

The  best  condition  for  extracting  the  brominated 
derivative  of  acrolein  from  rain  water  was  investi- 
gated, and  a  method  was  established  for  the  deter- 
mination of  acrolein  in  rain  water  based  on  bromi- 
nation followed  by  gas  chromatography  with  elec- 
tron-capture detection.  This  method  permits  the 
sensitive  and  selective  detection  of  4-200  nano- 
gram/ml  of  acrolein  in  rain  water  without  interfer- 
ence from  related  compounds.  Total  time  required 
to  conduct  the  analysis  was  about  80  min.  (Roches- 
ter-PTT) 
W86-04711 


COMPARISON  OF  DntECT  HEADSPACE  AND 
AQUEOUS  INJECTION  TECHNIQUES  FOR 
HALOGENATED  HYDROCARBONS  IN 
WATER, 

Florida    International    Univ.,    Miami.    Drinking 

Water  Quality  Research  Center. 

M.  Mehran,  W.  J.  Cooper,  M.  Mehran,  and  W. 

Jennings. 


Journal  of  Chromatographic  Science  JCHSBZ, 
Vol.  24,  No.  4,  p  142-146,  April  1986.  5  fig,  1  tab, 
10  ref.  USEPA  Grant  R-81 1473-01-0. 

Descriptors:  Description:  'Pollutant  identification, 
♦Gas  Chromatography,  'Halogenated  hydrocar- 
bons, 'Water  analysis,  'Headspace  injections, 
•Direct  aqueous  injections,  Phase  ratio  focus,  Cold 
trap,  Model  system,  Apolar  columns,  Retention 
gap,  Distribution  constant  focus. 

Gas  chromatographic  methods  for  detection  of 
volatile  hydrocarbons  in  water  are  described  and 
compared  in  which  direct  headspace  injection  and 
direct  water  injection  into  fused  silica  capillary 
columns  are  employed.  Both  the  separation  of 
components  and  the  sensitivity  of  their  detection 
are  affected  by  the  lengths  of  the  chromatograph- 
ing  solute  bands;  factors  that  affect  the  lengths  of 
those  bands  are  defined.  A  model  system,  com- 
posed of  deionized  water  containing  trace  amounts 
of  16  halocarbons  was  used  for  comparison  of  the 
methods.  Two  methods  for  focusing  the  headspace 
sample  band  following  injection  also  were  com- 
pared. Direct  aqueous  injections  onto  thick  film 
apolar  columns  offer  a  simple  method  for  the  de- 
tection of  many  purgeable  pollutants  in  water. 
Headspace  injections,  using  a  method  that  permits 
deposition  of  a  vapor  sample  directly  inside  the 
fused  silica  column,  yield  improved  sensitivity. 
Sensitivity  and  resolution  are  further  enhanced 
when  the  injected  band  is  focused  prior  to  begin- 
ning the  chromatographic  process.  A  'phase  ratio 
focus,'  employing  an  ultra-thick  film  column  pre- 
ceded by  a  section  of  uncoated  tubing  (retention 
gap)  requires  no  cold  trap.  However,  increased 
sensitivity  results  when  a  suitable  cold  trap  is  used 
to  generate  a  'distribution  constant  focus.'  (Roches- 
ter-PTT) 
W86-04712 


DETERMINATION  OF  LINEAR  ALKYLBEN- 
ZENESULFONATES  IN  SEWAGE  SLUDGE  BY 
HIGH-RESOLUTION  GAS  CHROMATOGRA- 
PHY/MASS  SPECTROMETRY, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

J.  McEvoy,  and  W.  Giger. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  20,  No.  4,  p  376-383,  April  1986.  7 

fig,  2  tab,  41  ref. 

Descriptors:  'Linear  alkylbenzenesulfonates, 
'Sludge,  'Particulate  matter,  'Biodegradation, 
•Gas  chromatography,  'Mass  spectrometry, 
Wastewater  treatment,  Aqueous  phase. 

Linear  alkylbenzenesulfonates  (LAS)  were  identi- 
fied and  quantitatively  determined  in  anaerobically 
and  aerobically  stabilized  sewage  sludges.  The 
analyses  were  accomplished  by  the  formation  of 
the  sulfonyl  chlorides  and  subsequent  high-resolu- 
tion gas  chromatography  (HRGC)  and  flame  ioni- 
zation detection  and  directly  coupled  mass  spec- 
trometry (HRGC/MS)  employing  both  electron 
impact  and  chemical  ionization  modes.  The  total 
LAS  concentrations  ranged  from  0.3  to  1.2%  of 
dry  sludge,  with  only  minor  variations  in  the  rela- 
tive composition  of  LAS  homologues  and  isomers. 
These  concentrations  are  considerably  larger  than 
those  of  other  pollutants  that  have  been  reported  in 
sewage  sludges.  Although  LAS  are  soluble  in 
water,  sorption  of  these  amphiphilic  chemicals 
onto  suspended  particles  in  sewage  appears  to  be 
significant.  In  contrast  to  their  biodegradability  in 
the  aqueous  phase,  LAS  seem  to  be  resistant  to 
biodegradation  during  sludge  treatment.  (Author's 
abstract) 
W86-04721 


MEASUREMENT  OF  THE  WATER-OCTANOL 
PARTITION  COEFFICniNT  OF  2,3,7,8-TE- 
TRACHLORODIBENZO-P-DIOXTN, 

Syntex  Research,  Inc.,  Palo  Alto,  CA. 
L.  Marple,  B.  Berridge,  and  L.  Throop. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  20,  No.  4,  p  397-399,  April  1986.  2 
tab,  12  ref. 

Descriptors:  'Dioxin,  'Water-octanol  partition  co- 
efficient, 'Chemical  analysis,  Shake  flask  method. 


The  problem  inherent  in  the  'shake  flask'  method 
for  measurement  of  water-octanol  partition  coeffi- 
cients were  avoided  by  the  use  of  a  cell  in  which 
dioxin  was  allowed  to  diffuse  from  the  octanol 
phase  into  the  water  phase.  Starting  from  mutually 
presaturated  water  and  octanol  phases,  dioxing 
equilipration  appears  to  be  complete  within  1  wk. 
Partition  coefficients  ranged  from  33.48  x  10(6)  to 
8.87  x  10(6).  Starting  from  unsaturated  phases,  a 
rapid  transport  of  dioxin  was  observed  from  the 
octanol  phase  into  the  water  phase,  followed  by  a 
reversal  that  corresponds  to  the  formation  of  hy- 
drated  dioxin.  The  average  of  all  partition  coeffi- 
cient measurements  for  systems  at  equilibrium  is 
4.24  +  or  -  2.73  x  10(6),  giving  a  log  K  sub  ow  of 
6.64.  (Author's  abstract) 
W86-04722 


OCCURRENCE  OF  CADMIUM  IN  CRABS 
(CANCER  PAGURUS)  AND  THE  ISOLATION 
AND  PROPERTIES  OF  CADMIUM  METAL- 
LOTHIONEIN, 

Institute  of  Marine  Biochemistry,  Aberdeen  (Scot- 
land). 

J.  Overnell. 

Environmental  Health  Perspectives  EVHPAZ, 
Vol.  65,  p  101-105,  Marc  1986.  1  tab,  7  fig,  16  ref. 

Descriptors:  'Cadmium,  'Crabs,  'Amino  acids, 
'Proteins,  Chromatography,  Metallothionein, 
Chemical  analysis,  Metals,  Tissue  analysis. 

A  method  of  purifying  metallothionein  from  crab 
tissues  avoids  problems  previously  encountered. 
The  method  uses  an  initial  batch  absorption  on 
DEAE-cellulose  followed  by  G-75  and  DEAE- 
cellulose  chromatography.  Quantitative  amino  acid 
analysis  of  the  purified  protein  suggests  that  it  has 
a  total  of  55  residues,  including  19  Cys,  and  a 
molecular  weight  of  approximately  5800.  This 
yields  an  extinction  coefficient  at  220  nanometers 
for  the  protein  in  HC1,  pH  1.5,  of  50,000  and  at  250 
nanometers  for  the  native  cadmium  protein  in  Tris- 
HC1,  pH  8.4,  of  92,000.  The  other  amino  acids 
present  in  crab  metallothionein  include:  Asp,  Thr, 
Ser,  Glu,  Pro,  Gly,  Ala,  and  Lys.  A  total  metal-to- 
protein  ratio  of  6  gram-atoms  per  mole  was  ob- 
tained. (Peters-PTT) 
W86-04756 


METAL-BINDEVG     PROTEINS     AS     METAL 
POLLUTION  INDICATORS, 

National  Research  Inst,  for  Oceanology,  Stellen- 

bosch  (South  Africa). 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04763 


FRESHWATER  BIOLOGICAL  MONITORING. 

International  Association  on  Water  Pollution  Re- 
search and  Control,  London  (England). 
Available  from  Pergamon  Press,  New  York,  NY. 
$35.00.  Proceedings  of  a  Specialised  Conference 
held  in  Cardiff,  England,  September  12-14,  1984. 
1984.  Edited  by  D.  Pascoe  and  R.  W.  Edwards. 
167  p. 

Descriptors:  'Biological  monitoring,  'Rivers, 
•Water  pollution  effects,  Monitoring,  Bioassays, 
Water  sampling,  Data  analysis,  Analysis,  Water 
pollution,  Invertebrates,  Fish,  Plants,  Toxicity. 

Biological  monitoring  of  rivers  and  other  natural 
waters,  a  long-established  practice,  traditionally 
utilizing  the  structural  changes  to  natural  commu- 
nities which  pollution  induces,  has  only  recently 
responded  to  the  opportunities  afforded  by  devel- 
opments in  such  fields  as  sampling  methodology, 
physiological  and  bioassay  procedures,  and  data 
analysis.  This  seminar  explores  the  interpretation 
of  traditional  community  surveillance  studies 
through  the  application  of  the  modern  computer 
and  multivariate  statistical  techniques;  it  also  tries 
to  relate  such  field  community  responses  to  labora- 
tory studies  of  pollutants.  Attention  is  given  to  the 
design,  validation  and  use  of  novel  monitoring 
systems  employing  plants,  invertebrates  and  fish, 
and  recent  developments  in  the  in  vitro  assessment 
of  mutagenicity  of  chemicals  present  in  water  are 
discussed.  (See  W86-04768  thru  W86-04783) 
(Lantz  -  PTT) 
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W86-04767 


FRESHWATER  BIOLOGICAL  MONITORING: 
KEYNOTE  ADDRESS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
J.  Cairns. 

IN:  Freshwater  Biological  Monitoring,  Proceed- 
ings of  a  Specialised  Conference  held  in  Cardiff, 
England,  September  12-14,  1984.  New  York,  1984. 
p  1-14,  23  ref. 

Descriptors:  'Monitoring,  'Water  pollution, 
•Water  pollution  effects,  'Toxicity,  Assimilative 
capacity,  Application  factors,  Regulatory  stand- 
ards, Regulations. 

The  field  of  biological  monitoring  has  advanced 
quite  rapidly  in  the  past  20  years.  However,  fuller 
use  of  existing  methodology  is  hampered  by  doubts 
in  both  industrial  and  regulatory  agencies  regard- 
ing both  the  precision  of  the  tests  and  the  ways  in 
which  the  information  will  be  used.  Factors  which 
should  be  considered  when  using  the  tests  to  pre- 
dict the  capability  of  any  quality  control  system, 
are:  (1)  reliability  of  extrapolations  from  test  sys- 
tems to  natural  systems,  (2)  interpretation  of  test 
data,  (3)  sensitivity,  with  respect  to  avoiding  false 
negative  responses,  (4)  variability,  and  (5)  replica- 
bility  of  testing  methods  and  results.  However, 
none  of  these  factors  present  insurmountable  prob- 
lems for  biological  monitoring,  but  rather  necessi- 
tate the  need  for  sound  scientific  judgement  when 
evaluating  the  monitoring  data.  (See  also  W86- 
04767)  (Lantz  -  PTT) 
W86-04768 


PERFORMANCE  OF  AN  INVERTEBRATE  CO- 
LONISATION SAMPLER  (S.  AUF.U.)  IN  BIO- 
LOGICAL SURVEILLANCE  OF  LOWLAND 
RIVERS, 

Aston  Univ.,  Birmingham  (England). 
A.  J.  Watton,  and  H.  A.  Hawkes. 
IN:  Freshwater  Biological  Monitoring,  Proceed- 
ings of  a  Specialised  Conference  held  in  Cardiff, 
England,  September  12-14,  1984.  New  York,  1984. 
p  15-24,  4  tab,  40  ref. 

Descriptors:  *Monitoring,  'Biological  samples, 
•Biological  monitoring,  *Rivers,  Sampling,  Ma- 
croinvertebrates,  Gammaridae,  Asellus  aquaticus, 
Potamopyrgus  Potomopyrgus  jenkinsi,  Polycen- 
tropidae,  Biotic  indices,  Water  pollution. 

The  objective  of  this  investigation  was  to  assess  the 
usefulness  of  the  colonisation  sampler  (S.Auf.U)  in 
collecting  macro-invertebrates  indicative  of  river 
water  quality  in  lowland  rivers  which  have  proved 
difficult  to  monitor  by  direct  biological  sampling 
methods.  The  validity  of  applying  different  biotic 
and  diversity  indices  was  also  examined.  S.Auf.U. 
were  immersed  for  one  month  periods  at  24  sites 
on  14  different  rivers  for  which  regular  physio- 
chemical  data  were  available  from  the  respective 
Water  Authorities.  The  macro-invertebrate  species 
and  their  relative  abundance  collected  on  the 
S.Auf.U.  from  the  different  sites  were  clearly  relat- 
ed to  the  water  quality.  Heavy  metal  pollution  was 
reflected  by  a  reduction  in  the  numbers  of  Gastro- 
pods and  bivalve  molluscs.  Increasing  organic  pol- 
lution was  reflected  by  a  decline  in  the  Gammarus/ 
Asellus  ratio  and  by  a  reduction  in  numbers  of 
Potamopyrgus  jenkinsi  and  the  Polycentropidae. 
The  numbers  of  Erpobdellidae  increased  with  in- 
creasing organic  pollution.  None  of  six  indices 
calculated  adequately  represented  these  differences 
in  macro-invertebrate  assemblages  over  the  whole 
range  of  water  quality.  It  is  concluded  that  coloni- 
sation samplers  could  be  used  to  advantage  in 
water  quality  monitoring  in  lowland  rivers.  How- 
ever indices  currently  in  use  are  not  appropriate 
for  presenting  the  data.  Instead  it  is  recommended 
that  the  data  be  summarized  in  the  form  of  a  taxa- 
relative  abundance  list  based  on  18  taxa.  (See  also 
W86-04767)  (Author's  abstract) 
W86-04769 


BIOLOGICAL  SURVEILLANCE  IN  WELSH 
RIVERS  FOR  WATER  QUALITY  AND  CON- 
SERVATION ASSESSMENT, 


Welsh  Water  Authority,  Gwent.  Nash  Area  Lab. 
M.  P.  Brooker. 

IN:  Freshwater  Biological  Monitoring,  Proceed- 
ings of  a  Specialised  Conference  held  in  Cardiff, 
England,  September  12-14,  1984.  New  York,  1984. 
p  25-33,  4  fig,  1  tab,  24  ref. 

Descriptors:  'Monitoring,  'Biological  monitoring, 
•Water  quality  standards,  'Water  conservation, 
•Rivers,  Macroinvertebrates,  Statistical  analysis, 
Multivariate  analysis,  Water  pollution,  Wales. 

Studies  of  macroinvertebrates  in  several  Welsh 
rivers  are  examined  to  assess  needs  of  sampling, 
identification  and  data  analysis  in  relation  to  bio- 
logical assessment  of  water  quality  and  conserva- 
tion evaluation.  Because  of  the  costs  of  sampling 
and  processing  the  identification  of  redundant  in- 
formation in  biological  collections  is  an  important 
procedure.  The  restriction  of  sampling  to  one  habi- 
tat type  (e.g.  riffles)  and  the  omission  of  taxonomi- 
cally  difficult  groups  had  no  major  effects  on  the 
establishment  of  spatial  patterns  relevant  to  water 
quality  assessment  in  a  number  of  Welsh  rivers. 
However,  preliminary  conclusions  from  a  single 
river  catchment  indicate  that  conservation  evalua- 
tion requires  collections  from  at  least  three  habitat 
types  (eroding,  depositing  and  vegetation)  and  de- 
tailed taxonomic  information.  Biotic  indices,  many 
based  upon  empirical  assessment  of  macroinverte- 
brate  distributions,  principally  in  relation  to  organ- 
ic pollution,  have  been  widely  used  to  assess  water 
quality.  Some  of  the  relatively  more  complex  indi- 
ces based  upon  detailed  taxonomy  and  semi-quanti- 
tative data  (e.g.  Chandler  score)  are  not  demon- 
strably better  than  the  simple  BMWP  score,  which 
is  based  upon  the  presence/absence  of  family 
groups.  Multivariate  techniques  are  increasingly 
being  used  to  identify  causal  relationships  between 
river  macroinvertebrates  and  specific  changes  in 
water  quality  so  leading  to  a  greater  understanding 
of  species  tolerances.  In  particular  the  application 
of  classification  techniques,  based  upon  correlation 
and  similarity  coefficients  and  reciprocal  averaging 
(TWINSPAN),  to  collections  from  several  Welsh 
rivers  is  considered.  (See  also  W86-04767)  (Au- 
thor's abstract) 
W86-04770 


INVERTEBRATE  DRIFT  IN  THE  BIOLOGI- 
CAL MONITORING  OF  WATER  QUALITY, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 
F.  M.  Chutter. 

IN:  Freshwater  Biological  Monitoring,  Proceed- 
ings of  a  Specialised  Conference  held  in  Cardiff, 
England,  September  12-14,  1984.  New  York,  1984. 
p  35-44,  8  fig,  3  tab,  14  ref. 

Descriptors:  'Rivers,  'Running  waters,  'Benthos, 
•Water  pollution,  *Monitoring,  Biological  moni- 
toring, Biotic  index,  Nitrogen,  Biological  oxygen 
demand,  Phosphorus,  Chironomidae,  Exuviae, 
Water  quality. 

Water  chemistry,  benthos  and  drift  were  moni- 
tored simultaneously  at  seven  sites  over  60  km 
below  a  sewage  works  outfall  in  a  fast-flowing 
river.  Objectives  were  to  record  both  the  living 
and  exuvial  drift  along  the  course  of  the  river  and 
to  test  a  previously  described  biotic  index  of  water 
quality  based  on  the  benthos.  All  sampling  was 
undertaken  between  09h00  and  15h30  during  the 
dry  winter  season.  Biotic  index  values  correlated 
significantly  (P<0.01)  with  total  nitrogen  and  total 
phosphorus  concentration  and  with  five-day  bio- 
chemical oxygen  demand  of  the  water.  Drift  densi- 
ty increased  with  rising  water  temperatures.  There 
were  marked  changes  in  the  composition  of  the 
drift,  particularly  among  the  Chironomid  pupae, 
along  the  course  of  the  river.  The  biotic  index  is  a 
useful  measure  of  water  quality,  but  drift  density  is 
not  useful  in  this  way.  However,  drift  composition 
has  considerable  potential,  which  will  only  be  real- 
ized when  drift  variation  following  water  quality  is 
known  from  more  rivers  and  when  the  taxonomy 
of  Chironomid  pupae  is  further  advanced.  (See  also 
W86-04767)  (Author's  abstract) 
W86-04771 


EARLY  WARNING  OF  EUTROPHICATION  IN 
RIVERS  BY  ANALYSIS  OF  PERIPHYTON 
CHLOROPHYLL  A, 

National    Board    of   Waters,    Helsinki    (Finland). 
Water  Research  Inst. 
P.  Heinonen. 

IN:  Freshwater  Biological  Monitoring,  Proceed- 
ings of  a  Specialised  Conference  held  in  Cardiff, 
England,  September  12-14,  1984.  New  York,  1984. 
p  45-52,  3  fig,  1  tab,  8  ref. 

Descriptors:  *Rivers,  •Eutrophication,  'Periphy- 
ton,  •Chlorophyll  a,  'Biological  monitoring,  Fish 
farming,  Phosphorus,  Nitrogen,  Water  quality. 

Detection  of  the  early  stages  of  eutrophication  in 
running  waters  is  very  difficult.  Problematic  situa- 
tions have  arisen  particularly  in  waters  down- 
stream of  fish  breeding  stations.  Fish  farms  are 
usually  of  necessity  situated  in  the  course  of  unpol- 
luted, oligotrophic  rivers  or  running  waters  in  lake 
chains,  but  are  themselves  considerable  sources  of 
nutrient  loading  and  eutrophication.  An  investiga- 
tion was  carried  out  of  a  watercourse  (MQ  -  43  cu 
m/s)  eutrophication,  resulting  from  the  activities  of 
a  fish  breeding  station  producing  about  1 80,  000  kg 
of  rainbow  trout  annually.  Eutrophication  due  to 
the  phosphorus  and  nitrogen  loading  from  this 
plant  reduced  the  value  of  the  watercourse.  Natu- 
ral reproduction  of  trout  ceased  almost  completely 
and  the  possibilities  of  recreational  utilization  ol 
the  watercourse  decreased.  Standard  physical- 
chemical  analysis  of  water  samples  taken  from 
above  and  below  the  fish  farm  did  not  reveal  any 
statistically  significant  differences  between  water 
quality  variables.  Periphyton  was  investigated  by 
incubating  artificial  growth  plates  in  the  river  for 
three  weeks  and  analyzing  periphyton  chlorophyll 
a.  The  eutrophying  effects  of  the  fish  breeding 
station  were  clearly  demonstrated  by  this  method. 
Differences  between  the  upstream  and  downstream 
amounts  of  periphyton  on  the  growth  plates  were 
statistically  highly  significant.  (See  also  W86- 
04767)  (Author's  abstract) 
W86-04772 


INVESTIGATIONS  INTO  THE  CAUSES  OF 
FISH  KILLS  OCCURRING  IN  THE  RTVEB 
MEUSE  (1979-1983), 

Antwerpse  Waterwerken  (Belgium). 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04773 


ASPECTS  OF  UTILIZING  CONTINUOUS 
AUTOMATIC  FISH  BIOMONITORING  SYS 
TEMS  FOR  INDUSTRIAL  EFFLUENT  CON 
TROL, 

National  Inst,  for  Water  Research,  Pretoria  (Soutl 

Africa). 

W.  S.  G.  Morgan,  and  P.  C.  Kuhn. 

IN:  Freshwater  Biological  Monitoring,  Proceed 

ings  of  a  Specialised  Conference  held  in  Cardiff 

England,  September  12-14,  1984.  New  York,  1984 

p  65-73,  6  fig,  10  ref. 

Descriptors:  'Biological  monitoring,  'Monitoring 
'Water  pollution  control,  'Automation,  'Industria 
wastes,  'Effluents,  Toxicity,  Fish  physiology 
Wastewater,  Wastewater  pollution. 

Automated  biological  monitoring  systems,  employ 
ing  pre-mortal  symptoms  in  fish  as  an  indication  o 
insidious  toxic  conditions,  have  been  developed  U 
prevent  hazardous  industrial  discharges  from  dele 
teriously  affecting  freshwater  ecosystems.  The  pa 
rameters  used  to  detect  the  occurence  ii 
wastewaters  of  situations  toxic  to  fish  have  beei 
opercular  movement,  monitored  by  processing  thi 
signal  which  arises  as  a  result  of  a  change  ii 
potential  between  stainless  steel  electrodes  cause* 
by  ventilatory  movements,  and  locomotory  activi 
ty,  monitored  by  means  of  ultrasonic  echoes.  Labo 
ratory  investigations  have  been  conducted  on  thi 
capability  of  such  systems  to  detect  acute,  suble 
thai  and  chronic  levels  of  intoxication;  the  effect  o 
longterm  exposure  to  very  low  toxicant  concentra 
tions  on  fish  sensitivity;  the  effect  of  ambient  tern 
perature  on  the  parameters  employed  and  the  ade 
quacy  of  the  statistics  used  to  establish  hazari 
detection  levels.  The  results  of  such  investigation 
have  enabled  researchers  to  define  the  problem 
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issociated  with  the  incorporation  of  biomonitoring 
lystems  into  industrial  effluent  control  complexes. 
See  also  W86-04767)  (Author's  abstract) 
W86-04774 


AUTOMATED  MULTISPECIES  BIOMONI- 
rORING  EMPLOYING  FISH  AND  AQUATIC 
NVERTEBRATES  OF  VARIOUS  TROPHIC 
LEVELS, 

rennessee  Technological  Univ.,  Cookeville. 
5.  L.  Morgan,  R.  C.  Young,  and  C.  M.  Crane. 
N:  Freshwater  Biological  Monitoring,  Proceed- 
ngs  of  a  Specialised  Conference  held  in  Cardiff, 
England,  September  12-14,  1984.  New  York,  1984. 
>  75-80,  1  fig,  1 1  ref. 

Descriptors:  'Biological  monitoring,  'Monitoring, 
'Water  quality,  'Trophic  levels,  Invertebrates, 
^jmputers,  Bluegills,  Mussels,  Mayflies,  Computer 
wograms,  Toxicity,  Water  pollution. 

Automated  biomonitoring  may  provide  real-time 
nsight  into  cause/effect  relationships  between  de- 
veloping toxicity  and  a  representative  aquatic 
inimal,  usually  fish.  However,  since  the  applicabil- 
ty  of  single-species  biomonitoring  information 
nay  be  subject  to  question  when  viewed  in  light  of 
immunity  toxicity  and  ecological  quality  control 
>rograms,  the  authors  developed  %  computer-as- 
isted  multiple  species  biosensing  system  for 
tream-side  water  quality  monitoring.  In  addition 
o  using  bluegill,  emphasis  was  placed  on  refining 
echniques  for  detecting  species-specific  bioelectric 
esponses  produced  by  unrestrainted  mussels,  bur- 
owing  mayfly  nymph  (Hexagenia  spp.)  and  pre- 
uninary  work  with  caddis  fly  larva  case  builders. 
K  specially  designed  differential  amplifier  was  used 
'or  measuring  bioelectric  responses  induced  from 
ipecific  movement  activities  generated  by  each  test 
lubject.  Selected  responses  were  detected  as  dis- 
:rete  analog  signals,  digitized  and  filed  on  disk.  A 
nanagement  program  provided  various  means  for 
lata  gathering,  filing  and  retrieval.  Two  pilot  bio- 
nonitors  were  developed,  each  consisting  of  a  16- 
)it  instrumentation  minicomputer  with  hardcopy 
ind  modum  outputs.  These  systems  coupled  to  an 
IBM-PC  based  biomonitor  having  multichannel 
riosensor  and  physical  parameter  inputs,  complete 
he  present  network.  (See  also  W86-04767)  (Au- 
hor's  abstract) 
IV86-04775 


rOXICITY  TESTING  WITH  FRESHWATER 
MACROINVERTEBRATES:  METHODS  AND 
APPLICATION  IN  ENVIRONMENTAL  MAN- 
AGEMENT, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
K..  Williams,  D.  Green,  and  D.  Pascoe. 
IN:  Freshwater  Biological  Monitoring,  Proceed- 
ngs  of  a  Specialised  Conference  held  in  Cardiff, 
England,  September  12-14,  1984.  New  York,  1984. 
p  81-91,  5  fig,  2  tab,  27  ref.  Contract 
ENV.484.81.UK.14. 

Descriptors:  'Toxicity,  'Macroinvertebrates,  'En- 
vironmental policy,  'Monitoring,  Biological  moni- 
toring, Water  pollution,  Water  quality,  Water  pol- 
lution effects. 

The  importance  of  using  freshwater  macroinverte- 
brates in  toxicity  tests  is  discussed.  Existing  test 
methods  are  examined  in  relation  to  their  potential 
in  evaluating  the  environmental  effects  of  the  re- 
lease of  toxic  substances.  The  role  of  laboratory 
test  data  in  explaining  known  distribution  patterns 
of  macroinvertebrates  in  the  field  is  considered 
with  reference  to  specific  examples.  A  systematic 
scheme  of  data  generation  for  the  derivation  of 
water  quality  criteria  is  presented  with  respect  to 
the  compatibility  between  the  choice  of  test  design, 
test  species  and  appropriate  measurement  of  re- 
sponse. (See  also  W86-04767)  (Author's  abstract) 
W86-04776 


PREDICTION  OF  THE  TOXICITY  OF 
COPPER  TO  AUSTRALIAN  FRESHWATER 
ANIMALS, 

New  South  Wales  Inst,  of  Tech.,  Broadway  (Aus- 
tralia). 


For  primary  bibliographic  entry  see  Field  5C. 
W86-04777 


COMPARISON  OF  BIOMONITORING  TECH- 
NIQUES FOR  EVALUATING  EFFECTS  OF  JET 
FUEL  ON  BLUEGHX  SUNFISH  (LEPOMIS 
MACROCHIRUS), 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04778 


LEMNA  AS  AN  INDICATOR  OF  WATER  POL- 
LUTION AND  THE  ABSORPTION  OF  HEAVY 
METALS  BY  LEMNA, 

Shinshu  Univ.,  Matsumoto  (Japan).  Dept.  of  Public 
Health. 

Y.  Nasu,  M.  Kugimoto,  O.  Tanaka,  and  A. 
Takimoto. 

IN:  Freshwater  Biological  Monitoring,  Proceed- 
ings of  a  Specialised  Conference  held  in  Cardiff, 
England,  September  12-14,  1984.  1984.  p  113-120, 
11  fig,  1  tab,  8  ref. 

Descriptors:  'Biological  monitoring,  'Monitoring, 
'Lemna  paucicostata,  'Water  pollution  effects, 
'Bioindicators,  Water  pollution,  Heavy  metals, 
Cadmium,  Zinc,  Manganese,  Arsenic,  Absorption, 
Arsenic,  Copper. 

To  determine  the  potential  for  use  of  Lemna  pauci- 
costata 6746  as  an  indicator  of  water  pollution,  and 
for  its  utilization  as  a  purifier  of  waste  water,  and 
to  study  the  biokinetics  of  heavy  metals,  the  sensi- 
tivity of  Lemna  to  heavy  metals  and  the  mode  of 
metal  absorption  by  Lemna  were  studied.  The 
concentration  factor  of  cadmium  for  Lemna  was 
from  approximately  100  to  500  at  the  24th  hour 
after  the  start  of  culture  on  Bonner-Devirian 
medium  containing  cadmium  (pH6.1).  Seven  days 
after  the  start  of  culture,  70%  of  cadmium  in  25  ml 
of  medium  was  absorbed  by  Lemna  on  0.01  ppm 
cadmium-containing  medium,  50%  on  0.1  ppm,  and 
2%  on  1  ppm  cadmium-containing  medium.  Those 
factors  which  make  Lemna  more  sensitive  to  cad- 
mium ~  the  high  pH  value  of  the  medium,  dilution 
of  the  medium,  and  high  temperature  ~  were  also 
effective  in  causing  the  rapid  adsorption  of  cadmi- 
um by  Lemna.  The  frond  multiplication  of  Lemna 
for  7  days  was  inhibited  50%  by  0.1  ppm  of 
cadmium  or  copper,  and  by  1  ppm  of  zinc,  manga- 
nese or  arsenic.  Arsenic  and  copper  inhibited  the 
growth  of  each  frond  more  effectively  than  frond 
multiplication,  whereas  zinc,  manganese  and  cad- 
mium primarily  inhibited  frond  multiplication.  (See 
also  W86-04767)  (Author's  abstract) 
W86-04779 


APPLICATION  OF  AN  ALGAL  ASSAY  TO 
ASSESS  TOXICITY  AND  EUTROPHICATION 
IN  POLLUTED  STREAMS, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04780 


MICROBIAL  MUTAGENICITY  TESTING  OF 
WATER  SAMPLES, 

Water  Research  Centre,  Marlow  (England). 
P.  Wilcox,  and  H.  Horth. 

IN:  Freshwater  Biological  Monitoring,  Proceed- 
ings of  a  Specialised  Conference  held  in  Cardiff, 
England,  September  12-14,  1984.  1984.  p  131-141,  5 
fig,  26  ref. 

Descriptors:  'Toxicity,  'Carcinogens,  'Water  pol- 
lution, 'Microbial  studies,  'Water  sampling,  Muta- 
genicity, Carcinogenicity,  Salmonella  typhimur- 
ium,  Water  pollution  sources,  Chlorination. 

The  use  of  microbial  test  systems  for  investigating 
the  mutagenic  activity  of  water  samples  is  dis- 
cussed and  the  problems  associated  with  testing 
complex  environmental  samples  in  such  assays  con- 
sidered. A  number  of  different  experimental  ap- 
proaches which  can  be  used  to  investigate  the 
mutagenicity  of  water  samples  are  summarised  and 
illustrated  by  studies  carried  out  at  the  Water 
Research  Centre  (WRC).  Concentrated  extracts  of 
chlorinated  drinking  water  samples  derived  from 


surface  waters  can  be  consistently  shown  to  pos- 
sess mutagenic  activity  in  bacterial  test  systems. 
One  source  of  these  mutagenic  chemicals  appears 
to  be  the  chlorination  of  naturally-occurring  com- 
pounds in  water,  such  as  humic  acids.  The  signifi- 
cance of  these  findings  in  relation  to  human  health 
is,  at  present,  unknown.  (See  also  W86-04767)  (Au- 
thor's abstract) 
W86-04781 


BACILLUS  SUBTHJS/MICROSOME  REC- 
ASSAY  FOR  THE  DETECTION  OF  MUTA- 
GENS IN  WATERS  OF  A  MUNICIPAL 
WASTEWATER  TREATMENT  PLANT, 

Kanazawa  Univ.  (Japan).  Dept.  of  Construction 
and  Environmental  Engineering. 
S.  Matsui. 

IN:  Freshwater  Biological  Monitoring,  Proceed- 
ings of  a  Specialised  Conference  held  in  Cardiff, 
England,  September  12-14,  1984.  1984.  p  143-152,  4 
fig,  5  tab,  4  ref.  Grant  No.  57550328. 

Descriptors:  'Bioassays,  'Water  pollution  effects, 
'Wastewater  pollution,  'Toxicity,  Bacillus  subtilis, 
Rec-assay,  Dichloromethane,  Probit  theory, 
Target  theory,  Activated  sludge,  Mutagens. 

A  Bacillus  subtilis/microsome  rec-assay  was  im- 
proved by  the  introduction  of  a  period  for  the  test 
sample  to  interact  with  bacteria  before  cultivation 
in  a  Monod  tube.  During  the  interaction  period  the 
nutrient  level  is  insufficient  for  the  bacteria  to 
duplicate  their  DNA.  This  method  is  called  the 
liquid  B.  subtilis/microsome  rec-assay  stationary 
method.  Evaluation  of  the  rec-assay  is  presented  in 
terms  of  R50,  S-probit  and  RS,  which  were  ana- 
lyzed with  computer  programs  developed  on 
Probit  theory  and  Target  theory.  Results  could  be 
classified  into  four  categories:  strong  mutagenic, 
mutagenic,  not  mutagenic  and  reverse.  One  possi- 
ble explanation  for  the  'reverse'  effect  is  that  the 
recombination  repair  enzyme  system  may  be  dis- 
rupted by  test  substances.  Application  of  the  rec- 
assay  to  water  samples  from  a  municipal 
wastewater  treatment  plant  showed  that  effluents 
from  both  primary  and  secondary  treatment  con- 
tained mutagens  and  also  substances  giving  the 
reverse  effect.  Both  dichloromethane  extraction 
and  XAD-2  adsorption  were  useful  for  concentra- 
tion and  separation  of  mutagens  and  reverse  effec- 
tive substances  from  the  water  samples  except  for 
substances  of  low  boiling  point.  It  is  likely  that 
biological  treatment  is  not  effective  for  the  remov- 
al of  mutagens.  (See  also  W86-04767)  (Author's 
abstract) 
W86-04782 


COMPLIANCE  BIOMONITORING  -  STAND- 
ARD DEVELOPMENT  AND  REGULATION 
ENFORCEMENT  USING  BIOMONITORTNG 
DATA, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

E.  E.  Herricks,  and  D.  J.  Schaeffer. 
IN:  Freshwater  Biological  Monitoring,  Proceed- 
ings of  a  Specialised  Conference  held  in  Cardiff, 
England,  September  12-14,  1984.  1984.  p  153-166,  2 
tab,  28  ref. 

Descriptors:  'Biological  monitoring,  'Water  qual- 
ity standards,  'Water  quality  control,  'Water  qual- 
ity management,  Toxicity,  Water  sampling,  Bioas- 
says, Monitoring,  Regulations,  Standards. 

The  development  and  enforcement  of  chemical 
water  quality  standards  has  been  the  primary  focus 
of  water  quality  planning,  management,  and  regu- 
lation. The  typical  water  quality  standard  is  driven 
by  criteria  developed  from  experimental  analysis  of 
biological  effects.  Recently,  this  indirect  method  of 
protecting  aquatic  life  has  been  bypassed.  Compli- 
ance biomonitoring  has  been  encouraged  as  a 
method  for  application  of  biological  standards  to 
effluent  monitoring  and  water  quality  enforcement. 
The  selection  of  the  biological  parameter  for 
which  a  standard  will  be  developed  as  well  as 
actually  setting  a  standard  of  biological  condition 
or  performance  have  impeded  the  implementation 
of  regulatory  programs  based  on  biomonitoring 
results.  The  use  of  biomonitoring  data  in  regula- 
tory activity  requires  data  collection  and  analysis 
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procedures  which  must  meet  stringent  tests  of  sta- 
tistical reliability,  interpretative  strength,  and  regu- 
latory efficiency.  This  paper  reviews  the  require- 
ments for  implementation  of  compliance  biomoni- 
toring,  evaluates  several  methods  of  data  collection 
and  analysis,  and  suggests  a  mechanism  for  selec- 
tion of  compliance  measures  from  biomonitoring 
data.  In  contrast  to  conventional  regulatory  meth- 
ods which  evaluate  standard  using  only  single  spe- 
cies toxicity  testing  or  simplified  microcosm/com- 
munity analysis,  the  basis  of  our  approach  to  com- 
pliance biomonitoring  is  analysis  of  hierarchies  of 
biological  organization  and  the  reliability  of  meas- 
ures available  at  each  level.  Emphasis  is  placed  on 
sampling  of  systems  which  vary  through  space  and 
time,  determination  of  thresholds  of  effect,  and 
requirements  which  must  be  met  to  assure  mainte- 
nance of  evidentiary  standards  for  legal  proceed- 
ings. (See  also  W86-04767)  (Author's  abstract) 
W86-04783 


CHEMICAL  AND  BIOLOGICAL  CHARACTER- 
IZATION OF  BLACK  ROCK  HARBOR 
DREDGED  MATERIAL, 

Environmental  Research  Lab.,  Narragansett,  RI. 
P.  F.  Rogerson,  S.  C.  Schimmel,  and  G.  Hoffman. 
Technical  Report  D-85-9,  September  1985.  Final 
Report.   123  p,  20  fig,   16  tab,  26  ref,  2  append. 

Descriptors:  *Dredging,  *Chemical  analysis,  *Bio- 
logical  analysis,  Organic  compounds,  Mytilus 
edulis,  Blue  mussel,  Heavy  metals,  Copper,  Nickel, 
Zinc,  Chromium,  Lead,  Cadmium,  Mercury,  Black 
Rock  Harbor,  Bridgeport,  Connecticut. 

Black  Rock  Harbor,  Bridgeport,  Conn.,  dredged 
material  contained  substantial  concentrations  of 
both  organic  and  inorganic  contaminants,  many  of 
which  were  shown  to  be  biologically  available  to 
the  blue  mussel,  Mytilus  edulis,  in  a  laboratory 
bioassay.  Tissue  PCB  concentrations  were  44%  of 
the  concentration  found  in  the  sediment  (6800  ng/ 
g),  while  tissue  concentrations  of  parent  polynu- 
clear  hydrocarbons  were  28%  of  sediment  concen- 
trations that  ranged  up  to  9800  ng/g.  Also  present 
in  the  sediment  were  Cu,  Cr,  Zn,  Pb,  Ni,  Cd,  and 
Hg  at  2380,  1430,  1200  380,  140,  23,  and  1.7  micro- 
grams/g,  respectively.  Of  these,  Cu,  Cr,  Pb,  Ni, 
and  Cd  accumulated  in  the  mussels.  In  acute  solid 
phase  toxicity  tests,  the  sediment  was  lethal  to  only 
one  of  the  eleven  species  tested,  Ampelisca  abdita, 
although  behavioral  changes  were  observed  in  two 
additional  species,  both  infaunal  species.  No  effect 
was  noted  with  epibenthic  or  water  column  species 
in  either  solid  phase  or  in  combination  with  sus- 
pended particulate  phase.  This  investigation  is  the 
first  phase  in  developing  field-verified  bioassess- 
ment  evaluations  for  the  Corps  of  Engineers  and 
the  US  Environmental  Protection  Agency  regula- 
tory program  for  dredged  material  disposal.  This 
methodologies  that  are  field  verified  will  be  avail- 
able at  the  conclusion  of  this  program.  (Author's 
abstract) 
W86-04937 


CONFORMATION  OF  THE  WATER  QUALITY 
MODEL  CE-QUAL-R1  USING  DATA  FROM 
EAU  GALLE  RESERVOHt,  WISCONSIN, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04941 


MODEL  TO  PREDICT  BOD  FROM  COD 
VALUES, 

Benin   Univ.,    Benin   City   (Nigeria).    Centre   for 

Social,  Cultural  and  Environmental  Research. 

C.  M.  A.  Ademoroti. 

Effluent  and  Water  Treatment  Journal,  Vol.  26, 

No.  3/4,  p  80-84,  March/ April  1986.  3  tab,  1  fig,  12 

ref. 

Descriptors:  *  Biochemical  oxygen  demand, 
•Chemical  oxygen  demand,  'Wastewater,  Domes- 
tic wastes.  Poultry  wastes,  Animal  wastes,  Indus- 
trial wastewater,  Brewery  wastes,  Mathematical 
analysis. 

The  BODs  and  the  chemical  COD  values  for 
domestic,  poultry  and  brewery  wastewaters  were 


determined  and  their  values  compared.  The  domes- 
tic wastewater  was  from  the  University  of  Benin 
Teaching  Hospital  community  in  Benin  City  and 
the  amount  generated  daily  was  estimated  at  67,000 
liters.  The  poultry  wastewater  was  from  a  poultry 
farm  stocking  about  10,000  fowls  on  the  outskirts 
of  Benin  city.  The  brewery  wastewater  was  from  a 
brewery  in  Benin.  A  linear  relationship  was  estab- 
lished: COD  =  a  time  BOD  plus  b  where  a  and  b 
are  constants.  The  values  of  a  were  1.65,  1.45,  and 
2.32  for  domestic,  poultry,  and  brewery 
wastewaters  respectively;  and  the  corresponding  b 
values  were  11.36,  55.7,  and  46.2  mg/1.  The  linear 
regression  of  COD  values  on  the  corresponding 
BOD  values  was  positive  and  strongly  related  for 
the  various  wastewaters.  The  equation  was  found 
useful  for  predicting  BOD  from  the  corresponding 
COD  values.  (Peters-PTT) 
W86-04951 


TRACE  METALS  IN  MUSSELS  (MYTIXUS 
EDULIS)  FROM  THE  WADDENZEE,  COAST- 
AL NORTH  SEA  AND  THE  ESTUARIES  OF 
EMS,  WESTERN  AND  EASTERN  SCHELDT, 

Fish  Technology  Inst.  TNO,  Ijmuiden  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04967 


TIRE  FTRE  OIL:  MONITORING  A  NEW  ENVI- 
RONMENTAL POLLUTANT, 

Virginia  Dept.   of  General   Services,  Richmond. 
Div.  of  Consolidated  Lab.  Services. 
J.  C.  Peterson,  D.  F.  Clark,  and  P.  S.  Sleevi. 
Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  1, 
p  70A-72A,  74A,  January  1986.  4  fig,  2  tab. 

Descriptors:  'Tires,  'Fire,  'Oil  pollution,  'Moni- 
toring, 'Gas  chromatography,  'Toxicity,  Runoff, 
Caprolactam,  Benzotmazole  derivatives,  Benzoic 
acid,  Benzamides,  Aromatic  polyamide  fibers,  Ben- 
zonitrile,  Hydrocarbons. 

To  monitor  the  oil  draining  from  beneath  a  burn- 
ing pile  of  5-7  million  discarded  tires  flame  ioniza- 
tion and  thermionic  specific  detectors  were  em- 
ployed with  capillary  gas  chromatography  in  a 
dual,  simultaneous  detection  set-up.  In  addition  to 
the  oil  itself,  water  from  streams  contaminated  by 
the  oil  flow  was  sampled.  The  pollutants  found  in 
the  water  were  consistent  with  tire-manufacturing 
components,  and  included  caprolactam,  benzothia- 
zole  derivatives,  benzoic  acid,  benzamides  (likely 
degradation  products  of  aromatic  polyamide 
fibers),  and  benzonitrile  (possibly  formed  by  dehy- 
dration of  benzamide).  The  ensemble  of  contami- 
nants was  highly  toxic  to  all  life  in  the  stream  as  far 
as  1.1  km  from  the  fire,  but  it  is  not  known  which 
of  the  compounds  was  responsible  for  the  toxicity. 
The  concentration  levels  of  contaminants  increased 
substantially  downstream  after  rain,  but  the  com- 
position and  relative  proportions  remained  similar. 
(Rochester-PTT) 
W86-04979 


AUTOMATED  ION  CHROMATOGRAPHIC 
DETERMINATION  OF  ANIONS  IN  PRECIPI- 
TATION SAMPLES, 

Geological  Survey,  Reston,  VA. 
G.  S.  Pyen,  M.  R.  Brown,  and  D.  E.  Erdmann. 
American  Laboratory,  Vol.  18,  No.  5,  p  22,  24,  26, 
28,  30,  32,  May  1986.  5  tab,  2  fig,  7  ref. 

Descriptors:  'Anions,  'Chromatography,  'Precipi- 
tation, Fluorides,  Chlorides,  Sulfates,  Bromides, 
Halides,  Phosphates,  Nitrates,  Chemical  analysis. 

The  ion  chromatographic  technique  is  a  rapid, 
precise,  and  accurate  method  for  the  determination 
of  anions  in  precipitation  samples.  Detection  limit 
of  0.01  milligrams/liter  can  be  achieved  without 
using  a  concentrator  column.  Ion  chromatographic 
results  for  CI,  P04-P,  N03-N,  and  S04  were  com- 
pared with  values  obtained  by  automated  colori- 
metric  and  turbidimetric  methods  and  showed 
good  agreement  for  the  low  concentration  ranges 
encountered.  Since  precipitation  samples  rarely 
contain  measureable  amounts  of  F,  P04-P,  and  Br, 
it  was  necessary  to  prepare  synthetic  precipitation 
samples  to  conduct  comparison  studies.  Excellent 


agreement  was  obtained  between  ion  chromatogra- 
phy and  colorimetry  for  the  P04-P  determination 
on  six  samples  over  the  range  of  0.01  to  0.50 
milligrams/liter.  A  good  comparison  was  also 
shown  between  ion  chromatography  and  ion  selec- 
tive electrode  for  determination  of  F  on  four  sam- 
ples over  the  range  of  0.02  to  0.05  milligrams/liter. 
(Peters-PTT) 
W86-04984 


FUSED  SILICA  OPEN  TUBULAR  COLUMN 
OPTIMIZED  FOR  THE  ANALYSIS  OF  VOLA- 
TILE ORGANIC  POLLUTANTS, 

J  and  W  Scientific. 

R.  R.  Freeman,  and  R.  M.  A.  Lautamo. 
American  Laboratory,  Vol.  18,  No.  5,  p  60,  62-64, 
66-68,  May  1986.  7  fig,  9  ref. 

Descriptors:  'Organic  wastes,  'Chromatography, 
'Volatile  pollutants,  Megabore  column,  Chemical 
analysis,  Drinking  water,  Industrial  wastewater, 
Effluents,  Benzenes,  Aromatic  compounds,  Water 
quality  standards. 

A  stationary  phase  has  been  synthesized  for  use 
with  fused  silica  open  tubular  columns  which  can 
be  readily  cross-linked  and  surface-bonded  to  the 
silica.  The  selectivity  of  the  phase  has  been  opti- 
mized for  the  separation  of  volatile  organic  pollut- 
ants. When  coated  on  large  diameter  tubing,  the 
resulting  Megabore  column  can  be  easily  inter- 
faced with  a  purge  and  a  trap  sampler  and  used  to 
rapidly  confirm  the  findings  of  the  primary 
packed-column  method.  The  Megabore  column  is 
efficient  and  has  the  inertness  necessary  to  analyze 
the  complete  spectrum  of  compounds  specified  in 
EPA  methods  501,  502,  503,  524,  601,  602,  624,  and 
1624,  which  encompass  both  drinking  water  and 
industrial  effluents.  Values  are  given  for  the  23 
volatile  organic  compounds  specified  in  EPA 
method  601:  1,1-Dichloroethylene,  Methylene 
Chloride,  trans-  1,2-Dichloroethylene,  1,1-Dichlor- 
oethane,  Bromochloromethane,  Chloroform, 
1,1,1,-Trichloroethane,  Carbon  tetrachloride,  1,2- 
Dichloroethane,  Trichloroethylene,  1,2-Dichloro- 
propane,  Bromodichloromethane,  trans-l,3-Dich- 
loropropene,  cis-l,3-Dichloropropene,  1,1,2-Trich- 
loroethane,  Tetrachloroethylene,  Dibromochloro- 
methane,  Chlorobenzene,  Bromoform,  1,1,2,2-te- 
trachloroethane,  1,3-Dichlorobenzene(m),  1,4- 
Dichlorobenzene(p),  and  l,2-Dichlorobenzene(o). 
(Peters-PTT) 
W86-04985 


SEQUENTIAL  FLOW-INJECTION  DETERMI- 
NATIONS OF  CALCIUM  AND  MAGNESIUM 
IN  WATERS, 

Universidad    Autonoma    de    Barcelona    (Spain). 
Dept.  de  Quimica  Analitica. 
J.  Alonso,  and  J.  Bartroli. 

Analytica  Chimica  Acta,  Vol.  179,  p  503-508,  Jan- 
uary 31,  1986.  2  tab,  3  fig,  10  ref. 

Descriptors:  'Calcium,  'Magnesium,  'Water  anal- 
ysis, Flow-injection  analysis,  Potentiometric  level, 
Electrodes,  Ions,  Chemical  analysis,  Detection 
limits. 

A  tubular  PVC  membrane  electrode  for  calcium 
without  inner  reference  solution  and  a  device  for 
location  of  the  reference  electrode  are  described. 
In  the  flow-injection  system,  calcium  is  determined 
potentiometrically  and  then  magnesium  is  deter- 
mined by  atomic  absorption  spectrometry.  The 
results  are  comparable  to  those  of  established 
methods,  with  a  superior  sampling  frequency.  Cal- 
cium may  be  detected  in  the  range  .00005-.  1  M  and 
magnesium  in  the  range  0-10  mg/L.  Flow  rates  of 
3-6  ml/min  are  possible  with  a  sampling  frequency 
of  60-90/hr.  (Peters-PTT) 
W86-04989 


DETERMINATION  OF  BROMIDE  IN  NATU- 
RAL WATERS  BY  FLOW  INJECTION  ANALY- 
SIS, 

T.  Anfalt,  and  S.  Twengstrom. 
Analytica  Chimca  Acta,  Vol.  179,  p  453-457,  Janu- 
ary 31,  1986.  3  tab,  2  fig,  6  ref. 

Descriptors:  'Bromides,  'Oil  industry,  'Water 
analysis,  Flow-injection  analysis,  Ammonia,  Cya- 
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nide,    Humic    substances,    Baltic    Sea,    Brackish 
water.  Saline  water  intrusion. 

The  phenol  red  method  was  adapted  to  a  flow- 
injection  system  and  interferences  studied  by  using 
a  two-channel  valve.  A  rapid  and  accurate  method 
for  following  the  bromide/chloride  ratio  is  of  in- 
terest not  only  for  tracing  sea  water  in  fresh  water 
but  also  for  monitoring  pollution,  e.g.,  from  the 
petroleum  industry.  A  fast  means  of  evaluating 
interferences  is  provided.  Standards  are  injected 
from  one  loop  of  the  valve  while  the  possible 
interferent  is  injected  from  the  other.  Ammonia, 
cyanide,  and  humic  substances  interfere.  Bromide 
can  be  determined  down  to  2  micromolar  at  a  rate 
of  80  samples  per  hr.  The  method  was  tested  using 
brackish  water  samples  from  the  Baltic  Sea. 
(Peters-PTT) 
W86-04990 


FLOW-INJECTION  POTENTIOMETRIC 

STRIPPING  ANALYSIS  -  A  NEW  CONCEPT 
FOR  FAST  TRACE  DETERMINATIONS, 

Hahn-Meitner-Inst.     fuer    Kernforschung    Berlin 
G.m.b.H.  (Germany,  F.R.). 
W.  Frenzel,  and  P.  Bratter. 

Analytica  Chimica  Acta,  Vol.  179,  p  389-398,  Jan- 
uary 31,  1986.  1  tab,  4  fig,  29  ref. 

Descriptors:  'Flow  injection  analysis,  'Water  anal- 
ysis, 'Heavy  metals,  *Chemical  analysis,  *Water 
analysis,  Zinc,  Lead,  Copper,  Potentiotnetric  strip- 
ping, Drinking  water,  Multi-element  analysis. 

Flow-injection  potentiometric  stripping  analysis 
(f.i.p.s.a.)  is  suggested  for  use  for  heavy  metal 
determinations  whenever  high  sample  throughput 
is  required.  The  ability  to  determine  simultaneous- 
ly up  to  four  elements  at  the  mg/L  level  in  a  few 
seconds  is  an  outstanding  feature  of  f.i.p.s.a.  The 
simple  instrumentation  used,  with  extremely  short 
residence  times  (below  1  s),  permits  a  sample 
throughput  of  200/hr.  On-line  sample  manipulation 
(e.g.,  dilution  and  matrix  modification)  is  possible 
with  one-  and  two-channel  flow  systems.  Trie  utili- 
ty of  f.i.p.s.a.  was  evaluated  by  comparing  re- 
sponse, sensitivity,  and  practical  aspects  of  four 
different  flow-through  cells.  The  method  was  suc- 
cessfully applied  to  the  fast  sequential  measure- 
ment of  zinc,  lead  and  copper  in  tap  water  and  to 
the  direct  determination  of  lead  and  cadmium  in 
acid  digests  of  biological  samples  without  further 
treatment.  Because  it  is  a  microanalytical  tech- 
nique, f.i.p.s.a.  can  be  applied  whenever  small  or 
rare  samples  have  to  be  analyzed.  (Peters-PTT) 
W86-04991 


RAPID  DETERMINATION  OF  CHEMICAL 
OXYGEN  DEMAND  IN  WASTE  WATERS  AND 
EFFLUENTS  BY  FLOW  rNJECTION  ANALY- 
SIS, 

Loughborough  Univ.  of  Technology  (England). 
Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5G. 
W86-04992 


COMPARISON  OF  MULLER-KAUFFMANN 
TETRATHIONATE  BROTH  WITH  RAPPA- 
PORT-VASSDLIADIS  (RV)  MEDTUM  FOR  THE 
ISOLATION  OF  SALMONELLAS  FROM 
SEWAGE  SLUDGE, 

Manchester  Univ.  (England).  Dept.  of  Bacteriolo- 
gy and  Virology. 
P.  Rhodes,  and  L.  B.  Quesnel. 
Journal  of  Applied  Bacteriology,  Vol.  60,  No.  2,  p 
161-167,  February  1986.  4  tab,  4  fig,  18  ref. 

Descriptors:  'Sewage  bacteria,  *Sludge, 
•Wastewater,  Salmonella,  Muller-Kauffmann  Tet- 
rathionate  Broth,   Rappaport-Yassiliadis  medium. 

Inoculum  size  affects  the  efficiency  of  sampling 
and  isolation  of  salmonellae  from  inoculated 
sewage  samples  by  Rappaport-Vassiliadis  (RV) 
medium  kinetic  data  show  that  small  inocula  in- 
crease efficiency.  The  efficiency  of  RV  medium 
and  Muller-Kauffman  tetrathionate  broth  (MKT) 
by  conventional  isolation  frequency  determinations 
were  compared  and  the  effect  of  the  addition  of  a 
sulphamandelate  supplement  to  brilliant  green  agar 


was  evaluated.  Isolation  rates  for  RV  (42  C)  were 
higher  even  when  MKT  (43  C)  performance  was 
improved  by  the  use  of  brilliant  green  sulphaman- 
delate agar.  Kinetic  results  show  that  the  suppres- 
sion of  the  competing  flora  was  poorer  in  MKT 
than  in  RV.  The  use  of  high  inoculam  to  medium 
volume  ratios  (e.g.,  1:5000)  increased  the  isolation 
rates  from  RV.  The  results  indicate  that  the  most 
efficient  means  for  isolating  salmonellae  present  in 
low  numbers  in  sewage-polluted  samples  is  as  fol- 
lows: 1)  pre-enrich  in  buffered  peptone  water  at  37 
C  for  20-24  hr;  2)  inoculate  20  microliters  into  20 
ml  RV,  incubate  at  42  C  for  24  hr;  3)  select  for 
salmonellae  on  agar  at  37  C;  and  4)  confirm  by 
biochemical  and  serological  tests.  (Peters-PTT) 
W86-04994 


SEROTYPES  OF  VIBRIO  PARAHAEMOLYTI- 
CUS  ISOLATES  FROM  HYDROBIOLOGICAL- 
LY  DISSEVflLAR  AQUATIC  ENVIRONMENTS, 

National  Inst,  of  Cholera  and  Enteric  Diseases, 

Calcutta  (India). 

G.  B.  Nair,  B.  L.  Sarkar,  M.  Abraham,  and  S.  C. 

Pal. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  50,  No.  3,  p  724-726,  September 

1985.  1  tab,  18  ref. 

Descriptors:  'Aquatic  bacteria,  'Aquatic  environ- 
ments, 'Vibrio  parahaemolyticus,  'Pathogenic 
bacteria,  Public  health,  Human  diseases,  Enteric 
bacteria,  India,  Epidemiology,  Estuaries,  Man- 
grove swamps,  Streams,  Water  pollution. 

Serological  analysis  of  the  O  and  K  antigens  was 
performed  on  324  isolates  of  Vibrio  parahaemolyti- 
cus obtained  from  three  hydrobiologically  dissimi- 
lar aquatic  environments  in  India.  Only  50.9%  of 
the  strains  could  be  serotyped;  the  largest  number 
of  untypable  strains  and  the  lowest  serological 
diversity  were  observed  in  samples  from  freshwa- 
ter. Three  serotypes  dominated  among  all  biotopes; 
these  were  02:K28,  05:K17,  and  02:K3.  A  distinc- 
tion was  observed  between  serotypes  of  environ- 
mental and  clinical  origins.  Serotype  01:K56,  domi- 
nant among  human  diarrheal  cases  in  Calcutta,  was 
not  isolated  from  any  of  the  environments  in  this 
study,  while  the  dominant  environmental  serotype 
02:K28  was  not  recovered  from  diarrheal  cases. 
The  elusivity  of  enteropathogenic  serotypes  in  the 
environment  is  noteworthy  in  an  area  such  as 
Calcutta,  where  occurrence  of  gastroenteritis  and 
human  carriage  of  the  organisms  are  high,  and 
where  there  is  a  large-scale  interaction  between 
humans  and  the  environment.  Another  significant 
finding  was  the  prevalence  of  similar  serotypes  in 
vastly  heterogeneous  environments.  These  include 
not  only  estuarine  and  mangrove  realms,  which  are 
brackish,  but  also  freshwater  environments  where 
halophiles  are  not  expected.  (Doria-PTT) 
W86-05062 


BENCH  TESTTNG  OF  ON-LTNE  TOTAL  RE- 
SIDUAL CHLORINE  ANALYZERS, 

Canviro  Consultants  Ltd.,  Kitchener  (Ontario). 
S.  G.  Nutt,  E.  L.  Jeffers,  D.  T.  Vachon,  and  W. 
W.  Schuk. 

Journal  of  the  Water  Pollution  Control  Federation 
JWPFA,  Vol.  57,  No.  9,  p  948-954,  September 
1985.  5  fig,  4  tab,  9  ref. 

Descriptors:  'Bench  testing,  'Residual  chlorine, 
Bench  flumes,  Monitoring,  Instrumentation, 
Design  criteria,  Testing  procedures. 

The  application  of  automated  monitoring  instru- 
mentation and  process  control  strategies  is  well 
recognized  in  all  areas  of  engineering  as  one  of  the 
best  means  of  improving  reliability,  performance, 
and  economics.  However,  there  is  limited  accept- 
ance is  there  because  of  a  lack  of  confidence  in  the 
reliability  of  available  instrumentation.  In  1982,  an 
organization  to  evaluate  water  and  wastewater  in- 
strumentation was  formed.  Total  Residual  Chlo- 
rine (TRC)  analyzers  were  selected  as  the  first 
category  of  instrumentation  and  it  was  found  that 
bench-scale  tests  are  a  useful  screening  device 
prior  to  expensive  field  testing,  and  can  lead  to 
improved  instrument  design  and  performance.  The 
bench-test  program  identified  significant  differ- 
ences in  the  performance  of  the  four  on-line  TRC 


analyzers.  The  differences  are  pertinent  to  the  pro- 
curement of  a  specific  instrument  for  a  particular 
application.  All  of  the  instruments  exhibited  ac- 
ceptable accuracy  over  the  normal  operating  span. 
The  accuracy  of  one  test  unit  was  affected  adverse- 
ly by  changes  in  ambient  temperature.  One  test 
unit  had  significantly  longer  response  times  to 
changes  in  input  concentration.  The  bench-test 
program  also  identified  design  flaws  in  the  instru- 
ments tested  that  would  affect  analyzer  perform- 
ance in  a  field  environment.  One  instrument  manu- 
facturer has  acknowledged  problems  with  the  in- 
strument and  is  modifying  the  unit.  A  second  man- 
ufacturer may  also  make  modifications  to  its  ana- 
lyzer. Thus,  the  objective  of  improving  instrument 
design  and  performance  through  independent,  rig- 
orous testing  is  being  achieved.  (Khumbatta  - 
PTT) 
W86-05069 


SECOND  DERTVATTVE  ULTRAVIOLET  SPEC- 
TROSCOPY AND  SULFAMIC  ACTD  METHOD 
FOR  DETERMINATION  OF  NITRATES  TN 
WATER, 

Santiago  Univ.  (Spain).  Dept.  de  Analisis  Quimico 
y  Bromatologia-Toxicologia. 
J.  Simal,  M.  A.  Lage,  and  I.  Iglesias. 
Journal  of  the  Association  of  Official  Analytical 
Chemists  JANCA,  Vol.  68,  No.  5,  p  962-964,  Sep- 
tember/October 1985.  2  fig,  2  tab,  14  ref. 

Descriptors:  'Nitrates,  'Water  analysis,  'Second 
derivative  ultraviolet  spectroscopy,  Spectroscopy, 
Chemical  analysis. 

Ultraviolet  Spectroscopy  is  very  helpful  in  identifi- 
cation and  quantitation  of  nitrates  because  of  its 
simplicity  and  low  cost.  However,  similarly  struc- 
tured compounds  such  as  nitrite  ions  show  a  very 
similar  absorption  spectrum  and  will  interfere. 
Second  derivative  ultraviolet  (UV)  spectroscopy  is 
used  for  the  identification  and  quantitation  of  ni- 
trates in  water  giving  good  precision  and  accuracy. 
Nitrite  interference  is  eliminated  with  sulfamic  acid 
(20  mg  sulfamic  acid/L  eliminates  up  to  10  mg 
N02(-)/L);  interference  from  organic  matter  can 
be  cancelled  with  the  use  of  second  derivative  UV 
spectroscopy.  The  nitrites  can  be  calculated  indi- 
rectly. (Khumbatta-PTT) 
W86-05072 


SIMPLIFIED  METHOD  FOR  THE  EXTRAC- 
TION OF  THE  METALS  FE,  ZN,  CU,  NI,  CD, 
PB,  CR,  CO  AND  MN  FROM  SOILS  AND 
SEWAGE  SLUDGES, 

Rothamsted     Experimental     Station,     Harpenden 
(England).  Dept.  of  Soils  and  Plant  Nutrition. 
S.  P.  McGarth,  and  C.  H.  Cunliffe. 
Journal  of  the  Science  Food  and  Agriculture,  Vol. 
36,  No.  9,  p  794-798,  September  1985.  4  tab,  2  ref. 

Descriptors:  'Pollutant  identification,  'Atomic  ab- 
sorption spectrophotometry,  'Metals,  'Soils, 
'Sewage  sludge,  Heavy  metals,  Soil  analysis, 
Trace  elements,  Spectral  analyses,  Emission  spec- 
troscopy. 

The  use  of  atomic  absorption  and  emission  spectro- 
photometry permits  rapid  measurement  of  many 
metals  of  agricultural,  environmental  and  geo- 
chemical  importance.  This  is  especially  true  of 
computer-controlled,  multi-element  inductively- 
coupled  plasma  atomic  emission  spectrometry. 
Sample  preparation  and  digestion  processes  for 
soils,  sediments  and  sludges  are  in  many  cases  the 
most  time-consuming  parts  of  such  analytical  pro- 
cedures. The  method  described  involves  digestion 
of  soil  samples  with  aqua  regia  in  tubes  heated  in 
block  digesters.  At  least  nine  metals  can  be  deter- 
mined in  the  resulting  solutions  with  errors  of 
<5%.  The  results  compare  favorably  with  those 
from  reflux  aqua  regia  and  averaged  88%  of  the 
certified  total  values  for  reference  soils  and  88%  of 
those  for  referance  sewage  sludges.  It  is  concluded 
that  the  proposed  method  is  faster  and  more  eco- 
nomical than  the  reflux  methods  now  in  use  and 
gives  results  sufficiently  close  to  the  accepted 
values  for  the  different  soils  and  sludges  used  as 
reference  materials  to  be  of  value  in  the  routine 
monitoring  of  the  metal  content  of  soils  and 
sludges.  (Khumbatta-PTT) 
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W86-05076 


SEASONALITY  OF  BACTERIAL  QUALITY  OF 
WATER  IN  A  TROPICAL  DEVELOPING 
COUNTRY  (SIERRA  LEONE), 

United  Nations  Development  Programme,  Free- 
town (Sierra  Leone).   Rural  Water  Supply  Pro- 
gramme. 
R.  C.  Wright. 

Journal  of  Hygiene,  Cambridge,  Vol.  96,  No.  1,  p 
75-82,  February  1986.  2  tab,  2  fig,  17  ref. 

Descriptors:  'Sierra  Leone,  'Tropical  regions, 
'Bacteria,  'Water  quality,  Drinking  water,  Season- 
al variations,  Salmonella,  Clostridium,  Streptococ- 
cus, Escherichia  coli,  Bioindicators. 

The  seasonal  variations  in  water  quality  which 
might  occur  in  tropical  developing  countries  is 
identified  both  in  general  terms  and  with  respect  to 
specific  source  types.  Natural  water  sources  used 
as  drinking  water  supplies  by  rural  settlements  in 
Sierra  Leone  were  examined  over  a  one  year 
period  to  detect  seasonal  variations  in  bacterial 
quality.  The  37  C  colony  count,  levels  of  selected 
fecal  indicator  bacteria  and  the  incidence  of  Salmo- 
nella spp.  were  monitored.  A  seasonality  was  dem- 
onstrated for  all  variables.  The  counts  generally 
increased  with  the  progression  of  the  dry  season 
and  culminated  in  peaks  at  the  transition  from  the 
dry  to  wet  season.  However,  a  statistically  signifi- 
cant divergence  was  seen  between  the  counts  of 
the  fecal  groups  (fecal  coliform  and  fecal  strepto- 
coccus (FS)  and  counts  of  the  specific  indicators, 
Escherichia  coli  and  streptococcus  faecalis,  respec- 
tively, as  these  increased  during  the  dry  season.  It 
is  recommended  that  membrane  filtration  be  used 
in  preference  to  the  multiple-tube  test.  (Peters- 
PTT) 
W86-05106 


COMPOUND-SPECIFIC  DETERMINATION 
OF  ARSENITE  AT  SUB-NANOGRAM  CON- 
CENTRATIONS IN  FRESHWATER  AND  SEA- 
WATER, 

Jadavpur  Univ.,  Calcutta  (India).  Dept.  of  Chemis- 
try. 

D.  Chakraborti,  F.  Adams,  and  K.  J.  Irgolic. 
Fresenius's   Zeitschrift   fur   Analytische   Chemie, 
Vol.  323,  No.  2,  p  340-342,  February  1986.  1  tab, 
18  ref. 

Descriptors:  'Arsenic,  'Rivers,  'Chemical  analy- 
sis, Cadmium,  Cobalt,  Copper,  Chromium,  Iron, 
Manganese,  Nickel,  Lead,  Zinc,  Drinking  water, 
Arsenic  compounds,  Heavy  metals,  Chlorine, 
Water  analysis. 

Arsenite  is  quantitatively  and  selectively  extracted 
into  carbon  tetrachloride  in  the  presence  of  arse- 
nate, methylarsonic  acid,  and  dimethylarsinic  acid 
by  0.5%  (w/v)  aqueous  solutions  of  ammonium 
sec-butyldithiophosphate.  The  organic  extract  is 
evaporated  to  dryness  and  the  residue  mineralized 
with  concentrated  nitric  acid.  The  arsenic  in  this 
solution  (5%  oxalic  acid)  is  reduced  by  sodium 
borohydride  to  arsine.  The  arsine  is  passed  into  a 
DC  helium  arc  and  the  arsenic  emission  monitored 
at  228.8  run.  The  detection  limit  of  the  extraction/ 
hydride  generation  system  is  0.6  ng  As/liter  (ex- 
pressed as  the  concentration  that  must  be  present 
in  a  500  ml  sample  subject  to  extraction),  approxi- 
mately 150  times  better  than  hydride  generation 
without  extraction.  Arsenic  compounds  other  than 
arsenite  do  not  interfere.  The  effect  of  heavy 
metals  on  the  extraction  and  determination  of  ar- 
senite was  studied  by  applying  the  method  to  500 
ml  of  synthetic  river  water  containing  200  ng  As, 
20  micrograms  each  of  Cd,  Co,  Cu,  Cr,  Fe,  Mn, 
Ni,  Pb,  and  Zn  chlorides  or  nitrates,  and 
Na2EDTA.  The  recovery  of  arsenite  was  106  + 
or  -  4%.  In  the  absence  of  EDTA  only  80%  of  the 
arsenite  was  recovered.  Seawater  from  the  Gulf  of 
Mexico  was  found  to  have  38  ng  As  per  liter,  a 
concentration  similar  to  that  in  other  seawater 
samples  (50  ng/1).  The  low  concentration  of  arsen- 
ite in  tap  water  (3  ng  As/1)  is  caused  by  the 
chlorine  content  of  the  water.  Chlorine  oxidizes 
arsenite  efficiently  to  arsenate.  (Peters-PTT) 
W86-05107 


IN  SITU  PULSE  LIGHT  FLUOROMETER  FOR 
CHLOROPHYLL  DETERMINATION  AS  A 
MONITOR  FOR  VERTICAL  AND  HORIZON- 
TAL PHYTOPLANKTON  DISTRIBUTION  IN 
LAKES, 

Aarhus  Univ.  (Denmark).  Botanical  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W86-05175 


14C-LABELLING  PATTERNS  OF  PHYTO- 
PLANKTON: SPECIFIC  ACTIVITY  OF  DIF- 
FERENT PRODUCT  POOLS, 

Michigan  State  Univ.,  East  Lansing.  Pesticide  Re- 
search Center. 
L.  M.  Jensen. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  7, 
No.  5,  p  643-652,  September  1985.  2  tab,  3  fig,  32 
ref. 

Descriptors:  'Algae,  'Limnology,  'Phytoplank- 
ton,  'Carbon  radioisotopes,  Jutland,  Denmark, 
Biomass,  Photosynthesis,  Extracellular  products, 
Primary  productivity,  Eutrophic  lakes,  Lake 
Hylke,  Chlorophyll. 

The  specific  activity  of  different  algal  intracellular 
fractions  during  in  situ  conditions  was  examined. 
Primary  production,  release  of  extracellular  prod- 
ucts (EOC)  and  the  distribution  of  14C  into  pri- 
mary products  of  photosynthesis  (low  mol.  wt. 
products,  lipids,  polysaccarides,  and  proteins)  were 
investigated  during  two  months  in  spring  1983  in 
eutrophic  Lake  Hylke,  which  is  situated  in  the 
eastern  part  of  Jutland,  Denmark.  After  in  situ 
incubation  for  a  half  day,  each  fraction  was  as- 
sayed for  14C  activity  and  the  standing  stock  of 
carbon.  Calculation  of  specific  activity  revealed 
nonequilibrium  conditions  in  all  fractions.  Since 
the  intracellular  fractions  act  as  precursors  of 
EOC,  this  means  that  the  release  may  be  seriously 
underestimated  (3  to  20  times)  by  assuming  isotop- 
ic  equilibrium  between  the  inorganic  carbon  pool 
and  the  EOC  products  in  the  extracellular  medium. 
However,  measurements  of  the  standing  stock  of 
carbon  are  complicated  by  inclusion  of  nonphyto- 
plankton  material,  thereby  making  calculation  of 
specific  activity  uncertain.  It  is  suggested  that  the 
labelled  chlorophyll  A  technique  may  give  more 
accurate  determinations  of  phytoplankton  biomass. 
(Author's  abstract) 
W86-05176 


UNUSUAL  MICROORGANISMS  OBSERVED 
IN  NEW  ZEALAND  HOT  SPRINGS, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 
Biological  Sciences. 

B.  K.  C.  Patel,  H.  W.  Morgan,  and  R.  M.  Daniel. 
Microbial  Ecology  MCBEBU,  Vol.  12,  No.  2,  p 
181-186,  June  1986.  2  fig,  1  tab,  13  ref. 

Descriptors:  'Thermal  springs,  'Electron  micros- 
copy, 'Structure,  New  Zealand,  Filaments,  Corro- 
sion, Turbulence. 

A  method,  used  for  incubating  electron  micro- 
scope grids  in  situ  in  a  number  of  corrosive  and 
turbulent  New  Zealand  thermal  springs,  is  report- 
ed. There  were  filaments  with  swollen  saclike 
structures  in  many  of  the  hot  springs.  The  saclike 
structures  appear  to  be  cellular  and  to  contain 
cytoplasmic  material,  have  a  regular  subunit  pat- 
tern, and  are  the  typical  size  for  bacterial  cells.  The 
swollen  saclike  structures  are  thought  to  be  the  cell 
proper  and  the  filamentous  region  are  possibly 
appendages.  No  septa  were  observed  within  the 
filaments.  (Peters-PTT) 
W86-05200 


METHOD  FOR  ENUMERATING  PROTOZOA 
IN  A  VARTETY  OF  FRESHWATER  HABITATS, 

Southampton  Univ.  (England).  Dept.  of  Biology. 
B.  M.  Baldock. 

Microbial  Ecology  MCBEBU,  Vol.  12,  No.  2,  p 
187-192,  June  1986.  2  tab,  10  ref. 

Descriptors:  'Microbiological  studies,  'Protozoa, 
•Rivers,  'Culturing  techniques,  Statistical  analysis, 
Statistical  methods,  Statistical  models. 

A  method  developed  for  enumerating  protozoan 
populations  during  a  study  of  protozoa  in  rivers  is 


described.  The  results,  using  fixed  material,  are 
compared  with  two  published  techniques:  a  culture 
method  based  on  the  most  probable  number  tech- 
nique and  a  direct  count  method.  Problems  en- 
countered in  the  technique  developed  here  are  as 
follows:  1)  organisms  could  only  be  identified  ac- 
cording to  broad  taxonomic  categories  based  on 
size;  2)  counting  samples  may  be  time  consuming; 
and  3)  a  certain  amount  of  practice  is  necessary  to 
recognize  the  fixed  material  and  classify  the  orga- 
nisms consistently.  Those  drawbacks  are  out- 
weighed by  the  following  advantages:  1)  it  can  be 
used  where  numbers  of  protozoa  are  low;  2)  it  is 
possible  to  take  a  number  of  replicate  samples;  and 
3)  there  is  no  need  to  identify  all  species  present. 
(Peters-PTT) 
W86-O5201 


RELATIONSHIP  BETWEEN  MICROBIAL  AC- 

TrvrrY  of  stream  sediments,  deter- 
mined BY  THREE  DIFFERENT  METHODS, 
AND  ABIOTIC  VARIABLES, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

J.  H.  Baker. 

Microbial  Ecology  MCBEBU,  Vol.  12,  No.  2,  p 

193-203,  June  1986.  3  fig,  4  tab,  24  ref. 

Descriptors:  'Sediments,  'Stream  biota,  'Micro- 
biological studies,  Glucose,  Phosphates,  Carbon 
dioxide,  Mud,  Sand,  Radioactivity  techniques, 
Gravel. 

Three  methods  to  determine  the  microbial  activity 
of  stream  sediments,  phosphatase  levels,  maximum 
uptake  velocity  of  radiolabeled  glucose,  and 
carbon  dioxide  production  rates  were  compared. 
The  methods  were  applied  to  different  types  of 
sediment  (mud,  sand,  and  gravel)  from  the  same 
stream  and  to  5  samples  from  two  different 
streams.  Temperature,  discharge,  and  eight  other 
abiotic  variables  for  each  sample  were  also  deter- 
mined. The  three  activity  methods  correlated 
closely  with  each  other  and  were  measured  with  a 
similar  precision.  Phosphatase  activity  could  be 
predicted  for  all  sites  from  bulk  density.  The  larg- 
est proportion  of  the  variance  associated  with 
carbon  dioxide  production  was  explained  by  vari- 
ations in  percent  of  organic  matter,  but  the  rela- 
tionship did  not  hold  for  all  streams.  However,  a 
maximum  of  only  52%  of  the  variation  in  the 
maximum  uptake  velocity  of  radiolabeled  glucose 
could  be  explained  by  the  abiotic  variables. 
(Peters-PTT) 
W86-05202 


ENTERIC  LUMINOUS  MICROFLORA  OF  THE 
POND-CULTURED  MTLK  FISH  CHANOS 
CHANOS  (FORSKAL), 

Annamalai  Univ.,  Annamalainagar  (India).  Centre 

of  Advanced  Study  in  Marine  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W86-05204 


ANALYSIS  OF  VOLATILE  HYDROCARBON 
LOSSES  FROM  QUDZSCENT  WATER  SOLU- 
TIONS, 

California  Univ.,  Los  Angeles.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05228 


DIFFUSION  THROUGH  A  DOUBLE-SIDED 
PLATE:  DEVELOPMENT  OF  A  METHOD  TO 
STUDY  ALGA-BACTERJUM  INTERACTIONS, 

Northern  Arizona  Univ.,  Flagstaff.  Dept.  of  Biol- 
ogy- 

F.  S.  Colwell  and,  and  H.  K.  Speidel. 
Applied  and   Environmental   Microbiology,   Vol. 
50,  No.  6,  p  1357-1360,  December  1985.  2  fig,  1 
tab,  20  ref. 

Descriptors:  'Alga-bacterium  interactions,  Micro- 
biological studies,  Culturing  techniques, 
Wastewater  analysis,  Bacteria,  Algae,  Wastewater 
treatment. 

Recent  studies  involving  the  interactions  of  bacte- 
ria and  algae  stress  the  need  for  consideration  of 


46 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants — Group  5A 


such  microbial  associations.  The  use  of  solvent 
extracts  of  algal  cultures  in  the  preparation  of  test 
media  has  been  described  in  several  alga-bacterium 
association  studies.  These  studies  depend  on  the 
extraction  of  cellular  contents  which  are  not  nor- 
mally excreted  and  probably  simulate  algal  cell 
lysis.  We  were  interested  in  the  effects  of  many 
coexisting,  viable  organisms  and  required  a  simple 
system  which  allowed  the  simultaneous  analysis  of 
interactions  of  such  isolates.  Bacteria  and  algae 
isolated  from  a  wastewater  oxidation  pond  were 
inoculated  onto  opposing  surfaces  of  double-layer 
agar  plates  (Lutri  plates)  to  determine  the  useful- 
ness of  such  plates  for  studying  microbial  interac- 
tions. The  altered  growth  characteristics  of  various 
algae  depending  on  the  species  of  bacteria  on  the 
adjacent  medium  surface  indicated  that  there  was 
diffusion  of  extracellular  products  through  the 
agar.  The  use  of  Lutri  plates  appears  to  be  a 
promising  qualitative  method  for  screening  alga- 
bacterium  interactions.  This  technique  is  most  ap- 
plicable when  the  analysis  for  interactions  involves 
numerous  microorganisms  of  unknown  character. 
(Main-PTT) 
W86-05277 


DETERMINATION  OF  CARBONATE  TRACES 
IN  HIGH-PURITY  WATER  BY  MEANS  OF 
CHROMATOGRAPHY, 

Gesamthochschule   Paderborn    (Germany,    F.R.). 
Fachbereich  Chemie  und  Chemietechnik. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-05281 


RAPID    DETERMINATION    IN    WATER    OF 
CHLORIDE,   SULPHATE,   SULPHITE,   SELE- 
NTTE,  SELENATE  AND  ARSENATE  AMONG 
OTHER    INORGANIC    AND    ORGANIC    SO- 
LUTES BY  ION  CHROMATOGRAPHY  WITH 
UV  DETECTION  BELOW  195  NM, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,     Wembley     (Australia).     Div.     of 
Groundwater  Research. 
R.G.  Gerritse,  and  J.  A.  Adeney. 
Journal  of  Chromatography,  Vol.  347,  No.  3,  p 
419-428,  November  1985.  11  fig,  13  ref. 

Descriptors:  *Ion  chromatography,  'Chlorides, 
♦Sulfates,  'Sulfites,  'Selenite,  'Selenate,  'Arse- 
nate, 'Ultraviolet  radiation,  Resins,  Chromatogra- 
phy, Chemical  analysis. 

Single-column  ion  chromatography,  using  silica 
bonded  ion  exchangers,  with  UV  detection  below 
195  nm  has  great  potential  for  direct  trace  analysis 
of  many  organic  and  inorganic  anions  in  surface 
and  groundwater.  Detection  levels  at  the  micro- 
gram/1 level  or  less  should  be  attainable  by  im- 
provement of  the  stability  and  energy  output  of 
UV  sources  below  195  nm  and,  if  possible,  concen- 
trating the  sample  on  a  pre-column  before  injec- 
tion. When  analyzing  anions  that  are  easily  oxi- 
dized, special  attention  must  be  given  to  both 
sample  preservation  and  catalytic  effects  of  the 
high  performance  liquid  chromatography  materials 
in  contact  with  the  sample.  Especially  for  iodide 
large  losses  occur  when  the  concentration  is  less 
than  0.1  mg/1.  (Lantz-PTT) 
W86-05302 


USING  ATP  TO  DETERMINE  THE  CHLO- 
RINE RESISTANCE  OF  FILAMENTOUS  BAC- 
TERIA ASSOCIATED  WITH  ACTIVATED 
SLUDGE  BULKING, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W86-05310 


BEHAVIORAL  ASSAY  FOR  ASSESSING  EF- 
FECTS OF  POLLUTANTS  ON  FISH  CHEMOR- 
ECEPTION, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-05325 


USE  OF  DYES  AND  PROTEINS  AS  INDICA- 
TORS OF  VIRUS  ADSORPTION  TO  SOILS, 


Arizona  Univ.,  Tucson.   Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05330 


METHYL  BROMIDE  IN  SURFACE  DRINKING 
WATERS, 

Azienda  Comunale  Elettricita  ed  Acque,  Rome 

(Italy). 

L.  Cirilli,  and  A.  Borgioli. 

Water  Research,  Vol.  20,  No.  3,  p  273-275,  March 

1986.  2  tab,  8  ref. 

Descriptors:  'Pesticides,  'Pollutant  identification, 
•Drinking  water,  'Gas  chromatography,  Assays, 
Surface  water,  Water  analysis,  Fungicides,  Organic 
compounds. 

A  sensitive  method  for  the  gas-chromatographic 
determination  of  methyl  bromide  in  surface  drink- 
ing water  is  reported.  The  analytical  principle  is 
based  on  the  conversion  of  methyl  bromide  into 
methyl  iodine  by  reaction  with  sodium  iodide. 
Reaction  parameters  (amount  of  sodium  iodide 
added,  temperature,  reaction  time  and  salinity)  are 
reported  to  provide  a  simple,  precise  and  sensitive 
analytical  method  with  a  methyl  bromide  detection 
threshold  of  approximately  .005  micrograms/liter. 
(Author's  abstract) 
W86-05331 


DETERMINATION  OF  THE  PERCENTAGE 
ADSORPTION  OF  UNKNOWN  ORGANIC 
COMPOUNDS  FROM  WATER  WITH  A 
MULTI-COLUMN  TECHNIQUE, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

P.  G.  Van  Rossum. 

Water  Research,  Vol.  20,  No.  3  p  277-281,  March 

1986.  1  fig,  3  tab,  1  ref. 

Descriptors:  'Pollutant  identification,  'Adsorp- 
tion, 'Organic  compounds,  'Drinking  water,  Acti- 
vated carbon,  Water  analysis,  Dyes,  Separation 
technique. 

A  technique  is  presented  for  the  determination  on  a 
laboratory  scale  of  the  percentage  removal  from 
water,  by  an  adsorption  column  system,  of  one  or 
more  organic  compounds  which  give  a  linear  re- 
sponse in  the  column  eluate.  This  response  may  be 
due  to  a  physical,  chemical  or  biological  effect. 
The  technique  is  useful  for  situations  where  the 
concentrations  of  organic  substances  in  water 
cannot  be  determined,  either  directly  on  water  or 
in  an  extract  of  the  water.  Formulae  for  this  tech- 
nique were  derived  and  evaluated  with  organic 
compounds  which  could  be  determined  in  water. 
The  use  of  the  technique  is  illustrated  by  screening 
a  number  of  adsorbents  for  their  capacity  to 
remove  mutagens  from  water.  The  technique  is 
especially  useful  in  situations  where  the  percentage 
adsorption  of  unknown  organic  compounds,  which 
can  only  be  detected  in  the  eluate,  has  to  be 
determined.  (Author's  abstract) 
W86-05332 


SOME  RECENT  DEVELOPMENTS  IN  THE 
CHARACTERIZATION  OF  ESTUARINE  PAR- 
TICULATES, 

Ecole  Normale  Superieure,  Paris  (France).  Lab.  de 

Geologie. 

J.  M.  Martin,  J.  M.  Mouchel,  and  P.  Nirel. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  83-92,  1986.  9  fig,  29  ref. 

Descriptors:  'Estuaries,  'Particulate  matter, 
'Chemical  properties,  'Physical  properties,  Sur- 
face area,  Cation  exchange,  Heat  of  immersion, 
Aluminum,  Trace  elements. 

Specific  surface  area  (SSA),  cationic  exchange  ca- 
pacity (CEC)  and  heat  of  immersion  (delta  H)  have 
been  measured  on  native  untreated  suspended  sedi- 
ment and  after  oxidation  with  15%  H202.  SSA 
and  delta  H  have  also  been  measured  on  samples 
leached  with  NaOH  and  Na-dithionite  in  order  to 
remove  amorphous  aluminosilicates.  Results  indi- 
cated that  SSA  is  controlled  by  amorphous  oxides 
and  is  related  to  the  Al  content  of  samples  and 
their  granulometry,  suggesting  an  almost  uniform 


coating  of  the  detrital  core  by  amorphous  oxides. 
On  the  other  hand,  CEC  and  delta  H,  which 
appear  to  be  highly  correlated,  are  controlled  by 
both  organic  matter  and  amorphous  oxides.  Studies 
on  electrophoretic  mobility  have  provided  addi- 
tional data  on  the  excess  of  charge  at  the  interface 
between  suspended  matter  and  electrolytic 
medium.  Particles  in  suspension  in  fresh,  sea,  and 
estuarine  waters  appear  ubiquitously  to  exhibit  a 
small  range  of  negative  surface  charge.  This  uni- 
formity is  attributed  to  the  presence  of  organic 
surface  coatings  on  the  particles.  Finally,  the  sig- 
nificance of  organic  and  oxide  coatings  as  carriers 
of  trace  metal  pollutants  is  discussed.  It  is  shown 
that  their  importance  in  terms  of  flux  is  usually  low 
despite  their  major  role  in  controlling  solid-liquid 
interactions.  (Lantz-PTT) 
W86-0536O 


MOLECULAR  AND  CELLULAR  INDICES  OF 
POLLUTANT  EFFECTS  AND  THEIR  USE  IN 
ENVIRONMENTAL  IMPACT  ASSESSMENT, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

M.  N.  Moore,  D.  M.  Lowe,  D.  R.  Livingstone, 

and  D.  R.  Dixon. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  223-232,  1986.  5  fig,  4  tab,  27  ref. 

Descriptors:  'Bioindicators,  'Water  pollution  ef- 
fects, 'Environmental  assessment,  'Chemical  anal- 
ysis, Environmental  effects,  Chemical  properties, 
Biological  properties. 

This  presentation  considers  the  development  of 
early-warning  systems  based  on  biological  re- 
sponses to  cell  injury  at  the  molecular,  subcellular 
levels  of  organization,  with  particular  emphasis  on 
the  use  of  marine  mussels  and  periwinkles  as  senti- 
nel organisms  for  assessing  pollutant  effects.  Re- 
sponses discussed  include  those  of  the  microsomal 
detoxication  system  to  organic  xenobiotics,  func- 
tional and  structural  responses  of  lysosomes  to 
organic  and  inorganic  xenobiotics,  quantitative 
structural  alterations  in  the  cells  of  the  digestive 
and  reproductive  systems  and  finally  genotoxicity 
measured  using  aneuploidy  and  sister  chromatid 
exchange  as  indices  of  chromosomal  damage.  The 
systems  discussed  demonstrate  that  rapid  and 
highly  sensitive  diagnostic  tests  of  molecular  and 
cellular  reactions  to  pollutant-induced  injury  are 
available  or  well  along  the  path  of  development. 
The  advantage  of  the  cellular  techniques  over 
others,  for  assessment  of  environmental  impact  lies 
in  the  greatly  increased  sensitivity  which  can  be 
obtained  by  concentrating  on  a  single  cell  type 
which  may  be  a  primary  target  for  pollutants,  such 
as  hepatopancreatic  digestive  cells  or  oocytes.  Al- 
though the  objective  of  this  work  has  been  largely 
toxicological,  the  knowledge  gained  from  the  ex- 
perimental manipulation  of  molecular  and  cellular 
systems  has  considerable  ramifications  for  many 
aspects  of  fundamental  biological  function  and  mo- 
lecular ecology.  (Lantz-PTT) 
W86-05375 


EVALUATION  OF  THE  TOXIC  COMPO- 
NENTS OF  TOXAPHENE  IN  LAKE  MICHI- 
GAN LAKE  TROUT, 

Michigan  State  Univ.,  East  Lansing.  Pesticide  Re- 
search Center. 

J.  W.  Gooch,  and  F.  Matsumura. 
Journal    of   Agricultural    and    Food    Chemistry 
JAFCAU,  Vol.  33,  No.  5,  p  844-848,  September/ 
October  1985.  4  fig,  1  tab,  25  ref.  NA-80AA-D- 
00072. 

Descriptors:  'Chlorinated  hydrocarbons,  'Insecti- 
cides, 'Trout,  'Lake  Michigan,  'Pollutant  identifi- 
cation, Thin  layer  chromatography,  Gas  chroma- 
tography, Spectroscopy. 

Lake  trout  from  Lake  Michigan  were  analyzed  for 
residues  of  the  insecticide  toxaphene  and  two  of 
the  primary  toxic  constituents,  toxicants  A  and  B. 
(Toxicant  A:  a  mixture  of  2,2,5-endo,  6-exo, 
8,9,9,10-  and  2,2,5-endo,  6-exo,  8,8,9, 10-octachloro- 
bornanes;  toxicant  B:  2,2,5-endo,  6-exo,  8,9,  10- 
heptachlorobornane.)  Using  various  chromatogra- 
phic techniques  and  mass  spectrometric  confirma- 
tion, these  toxic  cogeners  were  identified  in  Lake 
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Group  5A — Identification  Of  Pollutants 


Michigan  trout  residues.  Levels  of  Toxicants  A 
and  B  were  roughly  one  order  of  magnitude  or 
more  less  than  the  estimated  total  toxaphene  resi- 
due. Mean  levels  (microgram/g  wet  weight)  in 
four  lake  trout  from  Lake  Michigan  were  as  fol- 
lows: total  toxaphene,  4.3  +  or  -  3.7;  toxicant 
toxicant  A,  0.26  +  or  -  0.26;  and  toxicant  B,  0.10 
+  or  -  0.07.  Since  the  environmentally  derived 
toxaphene  is  extensively  altered  in  comparison  to 
the  technical  material,  measurement  of  toxic  con- 
geners may  be  a  more  toxicalogically  revelant 
measure  of  toxaphene-derived  residues.  (Roches- 
ter-PTT) 
W86-05400 


NATURE  OF  DICHLORVOS  INTOXICATION 
IN  A  FRESHWATER  PRAWN,  MACROBRA- 
CHIUM  LAMARREI  (H.  MILNE  EDWARDS), 

Gorakhpur  Univ.  (India).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-05412 


5B.  Sources  Of  Pollution 


USING  THE  FECAL  COLIFORM  TEST  FOR 
SEWER  AND  STORM  DRAIN  MAINTE- 
NANCE, 

Rogue  Valley  Council  of  Governments,  Central 
Point,  OR. 

For  primary  bibliographic  entry  see  Field  5D. 
W86-04687 


SATELLITE   THERMAL    OBSERVATION    OF 
OIL  SLICKS  ON  THE  PERSIAN  GULF, 

Japan   Marine   Science  and  Technology  Center, 

Yokosuka. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-04689 


ACID  RAIN  -  A  FURTHER  LOOK  AT  THE 
EVIDENCE, 

A.  W.  Katzenstein. 

Power  Engineering,  Vol.  90,  No.  3,  p  32-36,  March 

1986.  5  fig,  3  tab,  8  ref. 

Descriptors:  *Acid  rain,  'Sulfates,  'Chemistry  of 
precipitation,  'Soil  chemistry,  'Sulfur  dioxide 
emissions,  New  York,  New  Hampshire,  North 
Carolina,  Lakes,  Forests,  Ecological  effects. 

Data  on  S02  emissions,  sulfate  concentrations,  and 
precipitation  pH  are  presented  to  show  that  the 
acidity  of  rain  is  far  weaker  than  generally  sup- 
posed, and  that  the  link  between  acid  rain  and 
ecological  damage  is  even  weaker,  or  nearly  non- 
existent. Data  considered  in  this  discussion  include 
sulfur  dioxide  emissions,  airborne  sulfate,  rainfall 
acidity,  temporal  variations  in  pH  in  upstate  New 
York  at  Mays  Point,  Albany,  and  Hinckley,  and 
the  pH  values  for  the  organic  and  mineral  soil 
horizons  at  nine  sites  in  New  York,  New  Hamp- 
shire, and  North  Carolina.  In  the  author's  view, 
the  popular  belief  that  acid  rain  is  damaging  lakes 
and  forests  in  eastern  North  America  rests  on  a 
narrow  selection  of  the  available  data,  and  is  not 
substantiated  by  the  broader  body  of  knowledge 
that  is  available.  (Author's  abstract) 
W86-04704 


DELINEATING  ZONES  OF  CONTRIBUTION 
FOR  PUBLIC  SUPPLY  WELLS  TO  PROTECT 
GROUND  WATER  IN  NEW  ENGLAND, 

IEP,  Inc.,  Barnstable,  MA. 

For   primary  bibliographic  entry   see  Field   5G. 

W86-04705 


GAS  CHROMATOGRAPHIC  EVALUATION  OF 
THE  ORGANIC  COMPONENTS  PRESENT  IN 
THE    ATMOSPHERE    AT    TRACE    LEVELS 
WITH  THE  AID  OF  CARBOPACK  B  FOR  PRE- 
CONCENTRATION  OF  THE  SAMPLE, 
Consiglio  Nazionale  delle  Ricerche,  Rome  (Italy). 
1st.  Inquinamento  Atmosferico. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-04710 


BROMINATION  AND  GAS  CHROMATOGRA- 
PHIC DETERMINATION  OF  MICRO 
AMOUNTS  OF  ACROLEIN  IN  RAIN  WATER, 

Gifu  Prefecture  Research  Inst,  for  Environmental 

Pollution,  Yabuta  (Japan) 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04711 


SORPTION  OF  TRACE  METALS  BY  HUMIC 
MATERIALS  IN  SOILS  AND  NATURAL 
WATERS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
G.  Sposito. 

Critical  Reviews  in  Environmental  Control,  Vol. 
16,  No.  2,  p  193-229,  1986.  4  fig,  3  tab,  137  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Trace  metals,  'Humic  materials,  'Soil  chem- 
istry, 'Natural  waters,  'Quasiparticle  models, 
Mathematical  models,  Thermodynamic  models, 
Scatchard  model,  Buffle  model,  Henderson-Hassel- 
balch  model,  Perdue-Lytle  model,  Polyelectrolyte 
model,  Gamble  model,  Molecular  structure. 

The  quasiparticle  model  description  of  trace  metal 
sorption  by  humic  substances  is  discussed  from  a 
unified  perspective,  with  a  demonstration  of  the 
richness  and  flexibility  of  the  model  in  its  most 
common  variants  and  a  clear  definition  of  its  inher- 
ent limitations  and  advantages  as  an  approach  to 
the  chemistry  of  humic  materials  in  relation  to 
trace  metals.  Topics  include:  thermodynamic 
models  of  trace  metal  sorption  (proton  exchange 
reaction,  exchange  selectivity  coefficients),  quasi- 
particle models  (Scatchard  model,  Buffle  model, 
Henderson-Hasselbalch  model,  Perdue-Lytle 
model,  polyelectrolyte  model,  Gamble  model,  and 
conditional  equilibrium  constants).  The  conclusion 
is  drawn  that  ordinary  sorption  experiments  are 
not  sensitive  to  the  detailed  features  of  trace  metal - 
humic  substance  interactions.  By  their  very  nature, 
these  experiments  provide  data  only  on  the  aver- 
age sorption  process  and  the  parameters  in  the 
quasiparticle  models  that  describe  them  reflect 
quasiparticle  properties,  i.e.,  averages  in  some 
sense  over  the  properties  of  the  many  actual  modes 
of  metal-humic  substance  association.  These  pa- 
rameters have  no  intrinsic  molecular  significance  in 
themselves.  That  interpretation  can  be  imposed 
only  on  the  basis  of  ancillary  molecular  data.  The 
quasiparticle  parameters  cannot  inherently  advance 
knowledge  in  the  molecular  structure  of  humic 
substances,  but  they  can  provide  a  basis  for  accu- 
rate metal  specification  calculations  of  great  envi- 
ronmental importance.  (Rochester-PTT) 
W86-04715 


SINGLET  OXYGEN  IN  SURFACE  WATERS.  3. 
PHOTOCHEMICAL  FORMATION  AND 
STEADY-STATE  CONCENTRATIONS  IN  VAR- 
IOUS TYPES  OF  WATERS, 

Eidgenoessische  Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2K. 

W86-04720 


MEASUREMENT  OF  THE  WATER-OCTANOL 
PARTITION  COEFFICIENT  OF  2,3,7,8-TE- 
TRACHLORODIBENZO-P-DIOXTN, 

Syntex  Research,  Inc.,  Palo  Alto,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04722 


DENITRIFICATION  IN  A  LIMESTONE  AQUI- 
FER IN  RELATION  TO  THE  SECURITY  OF 
LOW-NITRATE  GROUNDWATER  SUPPLIES, 

British  Geological  Survey,  Wallingford  (England). 
Hydrogeology  Research  Group. 
A.  R.  Lawrence,  and  S.  S.  D.  Forster. 
Institution  of  Water  Engineers  and  Scientists,  Jour- 
nal, Vol.  40,  No.  2,  p  159-172,  April  1986.  6  fig,  3 
tab,  15  ref. 

Descriptors:  'Limestone  aquifers,  'Nitrates,  'Den- 
itrification, 'Groundwater  pollution,  Dissolved  or- 
ganic carbon,  United  Kingdom,  Jurassic  limestone, 
Thermonuclear  Tritium,  Oxygen,  Bitumen,  Bacte- 
rial physiology. 


Hydrogeological,  hydrochemical,  and  bacterial  re- 
search on  a  small  unconfined  Jurassic  limestone 
aquifer  in  Lincolnshire,  United  Kingdom,  were 
undertaken  because  a  severe  groundwater  nitrate 
problem  exists  in  this  system.  Clear  evidence  of 
bacteriological  denitrification  removing  nitrate 
from  circulating  groundwater:  an  apparent  mass 
imbalance  for  nitrate;  the  presence  of  thermonucle- 
ar tritium,  indicating  a  significant  component  of 
post- 1963  recharge  in  the  matrix  pore-water  de- 
spite the  absence  of  nitrate;  and  the  existence  of 
substantial  populations  of  potentially  denitrifying 
bacteria  on,  or  close  to,  fissure  walls.  The  hydro- 
geological-biochemical  model  considered  most 
likely  to  be  operative  involves:  (1)  diffusion  of 
dissolved  oxygen  and  nitrate  from  the  mobile 
water  into  the  limestone  matrix  pore-water  of  the 
fissure  walls;  (2)  consumption  of  this  oxygen  or, 
under  microaeroophilic  conditions,  denitrification 
by  part  of  the  'standing  attached'  bacterial  popula- 
tion; and  (3)  utilization  of  the  dissolved  organic 
carbon  of  the  matrix  pore-water  for  bacterial  me- 
tabolism and  the  continual  replacement  of  this 
carbon  from  the  'bitumen  fraction'  of  the  limestone 
rock  itself,  possibly  through  the  activity  of  other 
related  bacteria.  (Rochester-PTT) 
W86-04751 


COPPER  (2  +  ),  ZINC  (2+),  AND  NICKEL  (2+) 
UPTAKE  BY  ACTIVATED  SLUDGE, 

Universidad    Complutense    de    Madrid    (Spain). 

Dept.  de  Quimica  Industrial. 

For  primary  bibliographic   entry  see   Field   5D. 

W86-04755 


OCCURRENCE  OF  CADMIUM  IN  CRABS 
(CANCER  PAGURUS)  AND  THE  ISOLATION 
AND  PROPERTDZS  OF  CADMTUM  METAL- 
LOTHIONEIN, 

Institute  of  Marine  Biochemistry,  Aberdeen  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5A. 
W86-04756 


CADMIUM-BINDING      PROTEIN      (METAL- 
LOTHIONEIN)  IN  CARP, 

Gifu  Pharmaceutical  Univ.  (Japan).  Dept.  of  Envi- 
ronmental Hygiene. 
For  primary  bibliographic  entry  see  Field  5C. 

W86-04757 


COPPER-BINDING  PROTEINS  IN  LTVER  OF 
BLUEGDLLS  EXPOSED  TO  INCREASED 
SOLUBLE  COPPER  UNDER  FDXLD  AND  LAB- 
ORATORY CONDITIONS, 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04758 


CADMIUM  ACCUMULATION  AND  PROTEIN 
BINDING  PATTERNS  IN  TISSUES  OF  THE 
RAINBOW  TROUT,  SALMO  GATRDNERI, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Bio- 
chemistry. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04759 


TRANSITION  METAL-BINDING  PROTEINS 
FROM  THREE  CHESAPEAKE  BAY  FISH  SPE- 
CDIS, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  School  of 

Hygiene  and  Public  Health. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04760 


NMR  STUDDZS  OF  CRAB  AND  PLAICE  ME- 
TALLOTHIONEINS, 

Birkbeck    Coll.,    London    (England).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-04761 


CADMIUM-BINDING     PROTEINS     IN     THE 
SCALLOP  PECTEN  MAXIMUS, 
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Sources  Of  Pollution — Group  5B 


Institute  of  Marine  Biochemistry,  Aberdeen  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5C. 
W86-04764 


ENVIRONMENTAL  FATE  AND  AQUATIC 
TOXICOLOGY  STUDIES  ON  PHTHALATE 
ESTERS, 

Exxon  Chemical  Co.,  Baton  Rouge,  LA. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-04765 


BENEFITS  OF  MICROPROCESSOR  CON- 
TROL OF  CURING  OVENS  FOR  SOLVENT- 
BASED  COATINGS. 

Centec  Corp.,  Reston,  VA. 

Capsule    Report   EPA    625/2-84-031,    September 

1984.  13  p,  6  fig,  4  tab. 

Descriptors:  *Volatility,  'Organic  solvents,  'Sol- 
vents, 'Industrial  wastes,  Air  pollution,  Industrial 
development,  Industrial  production,  Manufactur- 
ing wastes,  Metal  finishing  wastes,  Economic  as- 
pects. 

Various  aspects  of  controlling  curing  oven  emis- 
sions are  discussed.  The  development  of  a  micro- 
computer-based system  to  control  curing  oven 
ventilation  by  continually  monitoring  and  control- 
ling operating  parameters,  such  as  solvent  concen- 
trations and  pressure,  is  emphasized.  The  results  of 
the  program,  the  performance  of  a  prototype 
system,  and  applications  for  other  curing  oper- 
ations are  highlighted.  Results  indicate  that  the 
microcomputer  control  system  can  reduce  the  total 
installed  investment  cost  for  volatile  organic  com- 
pounds emission  control,  while  at  the  same  time 
reducing  the  total  fuel  coasts  for  curing  and  incin- 
eration. (Halterman  -  PTT) 
W86-04818 


SIMULATED  TRANSPORT  OF  POLYCYCLIC 
AROMATIC  HYDROCARBONS  IN  ARTIFICAL 
STREAMS, 

Oak  Ridge  National  Lab.,  TN. 

S.  M.  Bartell,  P.  F.  Landrum,  J.  P.  Giesy,  and  G.  J. 

Leversee. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  DE82-013446, 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

CONF-810488--4  (1982).  31  p,  4  fig,  2  tab,  36  ref. 

EPA-79-d-X029O-l.  CONF-810488--4,  (1982).  31  p, 

4  fig,  2  tab,  36  ref.  EPA-79-d-X0290-l. 

Descriptors:  'Aromatic  compounds,  'Path  of  pol- 
lutants, 'Model  studies,  'Hydrocarbons,  Trans- 
port, Ecosystems,  Simulation  analysis,  Aquatic  en- 
vironment, Anthracene,  Naphthalene, 
Benzo(a)pyrene. 

A  model  was  constructed  to  predict  transport  of 
three  polycyclic  aromatic  hydrocarbons  (anthra- 
cene, napthalene,  and  benzo(a)pyrene)  in  artificial 
streams.  Model  processes  included  volatilization, 
photolysis,  sorption  to  sediments  and  particulates, 
and  net  accumulation  by  biota.  Simulations  of  an- 
thracene transport  were  compared  to  results  of  an 
experiment  conducted  in  the  streams.  The  model 
realistically  predicted  the  concentration  of  dis- 
solved anthracene  through  time  and  space.  Photo- 
lytic  degradation  appeared  to  be  a  major  pathway 
of  anthracene  flux  from  the  streams.  (Author's 
abstract) 
W86-04824 


BIOACCUMULATION  AND  EFFECTS  ON  RE- 
PRODUCTION IN  AQUATIC  ORGANISMS:  AN 
ASSESSMENT  OF  THE  CURRENT  LITERA- 
TURE, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

T.  M.  Dillon,  and  A.  B.  Gibson. 

Miscellaneous    Paper    D-85-2,    September    1985. 

Final  Report.  34  p,  6  tab,  71  ref. 

Descriptors:  'Bioaccumulation,  'Biological  magni- 
fication, Aquatic  animals,  Aquatic  environment, 
Water  pollution,  Water  pollution  effects,  Sublethal 
effects,  Bioassay. 


An  analysis  of  results  of  a  literature  search  con- 
ducted to  examine  the  effects  on  reproduction  in 
aquatic  animals  is  presented  in  narrative  and  tabu- 
lar form.  A  method  is  described  whereby  tissue 
concentrations  can  be  estimated  (using  published 
bioconcentration  factors)  from  data  reported  in  the 
literature  where  reproductive  effects,  but  not  tissue 
residue  data,  were  reported.  An  initial  compilation 
of  information  is  provided  for  decisionmakers  who 
seek  general  guidance  in  interpreting  bioaccumula- 
tion results,  as  well  as  for  decisionmakers  with  site- 
specific  concerns.  (Authors's  abstract) 
W86-04825 


FATE  OF  TRACE  METALS  IN  THE  SEDI- 
MENTS OF  THE  NEW  YORK  BIGHT, 

Wesleyan  Univ.,  Middletown,  CT.  Dept.  of  Earth 
and  Environmental  Sciences. 
M.  D.  Krom,  K.  K.  Turekian,  and  N.  H.  Cutshall. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  DE83-001896, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Publication  No.  2035,  1982.  74  p,  6  fig,  9  tab,  26 
ref.  NOAA  Agreement  Number  NA79AA01382. 

Descriptors:  'Trace  metals,  'Metals,  'Heavy 
metals,  'Fate  of  pollutants,  'New  York  Bight, 
Path  of  pollutants,  Sediments,  Zinc,  Chromium, 
Copper,  Lead,  Nickel,  Iron,  Mercury,  Cadmium, 
Path  of  pollutants. 

In  the  New  York  Bight  apex  there  is  a  very  (often 
>  0.9)  high  correlation  of  the  concentrations  of 
zinc,  chromium,  copper,  lead,  nickel,  iron,  mercu- 
ry and  cadmium  with  measures  of  organic  matter 
concentrations  in  the  silt-plus-clay  percentage  of 
the  sediment.  The  sediment  is  composed  principal- 
ly of  two  components:  a  sand  with  low  organic 
matter  and  leachable  trace  metal  content  and  a  fine 
fraction  silt  or  clay  that  is  high  in  organic  matter 
and  leachable  trace  metals.  The  latter  component 
contains  most  of  the  pollutants.  The  dredged  mate- 
rial dumpsite  in  the  New  York  Bight  apex,  the 
Christiansen  Basin,  and  the  Hudson  Shelf  Valley 
had  especially  high  concentrations  of  acid-leach- 
able  trace  metals.  The  best  estimates  for  metal 
fluxes  to  the  sediment  suggest  that  sewage  sludge 
may  be  the  most  important  source,  though  all  three 
sources  (sewage  sludge,  dredged  material,  and  air- 
borne particualtes)  have  fluxes  that  are  of  a  similar 
order  of  magnitude.  (Halterman  -  PTT) 
W86-04834 


WIND  AND  WATER  EROSION  OF  WASTE 
HEAPS  AT  CONCENTRATION  PLANTS  FOR 
POTASSIUM  PRODUCTION, 

Akademiya  Nauk  SSSR,  Moscow.  Soviet  Geo- 
physical Committee. 

G.  V.  Bogomolov,  V.  P.  Klementyev,  and  N.  I. 
Turenkov. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  513-519,  5  ref. 

Descriptors:  'Erosion,  'Water  pollution  sources, 
'Spoil  banks,  Water  pollution  effects,  Fate  of  pol- 
lutants, Mine  wastes,  Potassium  mining,  Waste 
dumps,  Wind  erosion,  Salt,  Byelorussia,  Brines, 
Halite,  Potassium  chloride,  Slaine  soils,  Ground- 
water pollution,  Karst,  Cation  exchange. 

Erosion  of  potassium  mining  waste  dumps  in  Byel- 
orussia is  a  source  of  water  pollution.  These  are  60- 
80  m  high  piles  of  material,  mostly  in  the  0.25  to 
1.0  mm  diameter  particle  size  range  with  a  chemi- 
cal composition  of  91-29%  halite,  2-4%  potassium 
chloride,  and  a  mixture  of  insoluble  minerals.  The 
wastes  consolidate,  forming  three  zones:  upper- 
density  of  1.6  g/cu  m,  porosity  of  up  to  30-35%, 
and  filtratin  coefficient  of  dozens  of  meters  per 
day;  middle-density  of  1.75-1.85  g/cu  m,  porosity 
up  to  20-25%,  and  filtration  coefficient  up  to  10- 
0.05  cm/day;  and  lower-density  of  1.85-2.0  g/cu 
m,  porosity  up  to  10-12%,  and  filtration  coefficient 
of  zero.  Karst  development  at  depth  and  relief 
forms  on  the  surface  are  the  result  of  precipitation. 
Common  features  include  furrows,  canals,  honey- 
combs, small  alveoles,  cones,  cirques,  V-like  de- 
pressions, oval  wells,  and  interconnected  galleries. 
Calculated  erosion  rates  reveal  that,  on  a  1  ha  plot, 


brine  is  produced  at  25  cu  m/day,  and  solutional 
erosion  amounts  to  3.6  cu  m/day.  Wind  erosion 
amounts  to  less  than  6  tons/ha/year.  Environmen- 
tal damage  from  the  brines  and  wind-liberated  salt 
include  salinization  of  agricultural  lands,  salt  infil- 
tration into  groundwater,  disturbance  of  soil  cation 
exchange  mechanisms,  changes  in  balances  of  free 
vs.  complexed  humic  acids.  (See  also  W86-04843) 
(Cassar  -  PTT) 
W86-04894 


SEDIMENT  QUALITY  RELATED  TO  DIS- 
CHARGE IN  A  MINERALIZED  REGION  OF 
WALES, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 
Geography. 
S.  B.  Bradley. 

IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
341-350,  3  fig,  2  tab,  18  ref. 

Descriptors:  'Suspended  sediments,  'Heavy 
metals,  'Rivers,  'Sediment  transport,  'Sediment 
characteristics,  X-ray  fluorescence,  Wales,  Lead, 
Zinc,  Iron,  Phosphorus,  Sulfur,  Copper,  Chemical 
analysis,  Magnetic  studies. 

The  characteristics  of  sediments  are  determined  in 
an  area  of  known,  and  previously  exploited,  miner- 
alization (the  River  Ystwyth  in  Wales).  To  evalu- 
ate relationships  between  sediment  levels  and  asso- 
ciated metal  concentrations  on  their  surfaces  under 
various  flow  conditions,  analyses  for  metals  on 
alluvial  sediments  in  several  floods  are  considered. 
Analysis  for  metals  has  been  conducted  by  X-ray 
fluorescence  spectrometry  to  determine  concentra- 
tions of  Pb,  Zn,  Fe,  P,  and  S  on  suspended  sedi- 
ments, and  Pb,  Zn,  and  Cu  on  channel  sediments. 
This  technique  is  more  useful  than  atomic  absorp- 
tion spectrophotometry,  as  analysis  of  surface  con- 
centrations is  important  to  determine  bioavailabi- 
lity, and  exchange  between  the  sediment  and  dis- 
solved load.  Magnetic  characteristics  of  the  sedi- 
ment have  also  been  determined  and  complement 
heavy  metal  analysis.  It  was  found  that  surface 
coatings  of  Pb,  Zn,  and  Cd  vary  with  discharge. 
(See  also  W86-04896)  (Halterman  -  PTT) 
W86-04929 


INFLUENCE  OF  SEASON,  SOURCE  AND  DIS- 
TANCE ON  PHYSICAL  AND  CHEMICAL 
PROPERTIES  OF  SUSPENDED  SEDIMENT, 

National  Water  Research  Inst.,  Winnipeg  (Manito- 
ba). 

E.  D.  Ongley. 

IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
371-383,  5  fig,  2  tab,  37  ref. 

Descriptors:  'Erosion,  'Suspended  sediments, 
•Seasonal  variation,  Water  quality,  Water  quality 
management,  Sediment  transport,  Chemical  prop- 
erties, Heavy  metals,  Nutrients,  Sediment  load, 
Organic  compounds. 

A  variety  of  issues  pertinent  to  suspended  solids 
within  fluvial  systems  are  explored.  Implications 
for  sampling,  and  the  influence  of  source,  seasona- 
lity and  distance  upon  geochemical  characteristics 
are  discussed.  The  geochemically  active  fraction  of 
the  suspended  sediment  load  concentrates  nutri- 
ents, metals  and  organic  contaminants  by  several 
orders  of  magnitude  above  ambient  water  concen- 
trations. Because  this  sediment  fraction  tends  to  be 
flow  dependent,  is  not  depth  dependent  nor  ade- 
quately characterized  by  bottom  sediments,  collec- 
tion of  suspended  sediment  for  geochemical  pur- 
poses requires  new  sampling  strategies.  Mineralo- 
logy  and  major  element  analysis  together  with 
systematic  seasonal  changes  in  physical  character- 
istics of  suspended  matter  can  assist  in  identifying 
seasonally  variant  source  area.  Changes  in  sedi- 
ment chemistry  during  downstream  transport  re- 
flect a  suite  of  biogeochemical  processes  which 
should  be  explicitly  considered  when  assessing  the 
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environmental  relevance  of  sediment  quality.  Ex- 
amples from  ongoing  research  projects  are  present- 
ed. (See  also  W86-04896)  (Author's  abstract) 
W86-04932 


PARTICLE  SIZE  CHARACTERISTICS  OF  FLU- 
VIAL SUSPENDED  SEDIMENT, 

Exeter  Univ.  (England). 
M.  R.  Peart,  and  D.  E.  Walling. 
IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
397-407,  6  fig,  1  tab,  24  ref. 

Descriptors:  'Sediment  yield,  'Particle  size,  'Sus- 
pended sediment,  'Drainage  area,  Temporal  distri- 
bution, Nutrients,  Fluvial  sediments,  Erosion,  Soil 
types,  Water  quality,  Devon,  England. 

The  role  of  suspended  sediment  in  the  transport  of 
nutrients  and  contaminants  and  as  a  non-point  pol- 
lutant is  discussed,  and  the  importance  of  data  on 
particle  size  characteristics  of  the  sediment  is  em- 
phasized. There  is  a  need  for  further  work  on  the 
'effective'  particle  size  of  suspended  sediment  in 
transit,  on  the  relationship  between  the  particle 
size  characteristics  of  suspended  sediment,  and 
those  of  the  source  material,  and  on  temporal 
variation  in  particle  size.  The  relationship  between 
the  particle  size  characteristics  of  source  and  sedi- 
ment is  investigated  by  considering  data  from  a 
number  of  small  drainage  basins  in  the  USA  and 
from  two  small  basins  in  Devon,  England.  These 
demonstrate  the  importance  of  soil  type  and  catch- 
ment characteristics  in  controlling  this  relationship. 
Temporal  variations  in  the  particle  size  distribution 
of  suspended  sediment  are  considered  by  highlight- 
ing the  varied  evidence  presented  in  existing  stud- 
ies and  by  considering  in  detail  data  from  the  two 
small  drainage  basins  in  Devon  which  exhibit 
markedly  different  responses.  (See  also  W86- 
04896)  (Halterman  -  PTT) 
W86-04934 


TEMPORAL  VARIATION  OF  SUSPENDED 
SEDIMENT  PROPERTIES, 

Exeter  Univ.  (England). 
D.  E.  Walling,  and  P.  Kane. 

IN:  Recent  Developments  in  the  Explanation  and 
Prediction  of  Erosion  and  Sediment  Yield,  IAHS 
Publication  No.  137,  1982.  Proceedings  of  a  Sym- 
posium at  the  First  Scientific  General  Assembly  of 
the  IAHS,  July  19-30,  1982,  Exeter,  England,  p 
409-419,  4  fig,  5  tab,  14  ref. 

Descriptors:  'Suspended  sediment,  'Erosion, 
•Temporal  distribution,  Water  quality,  Nutrients, 
Pollutants,  England,  Sediment  yield,  Water  sam- 
pling, Storm  water,  Sediment-water  interfaces,  Exe 
River,  Devon. 

Increasing  awareness  of  the  role  of  suspended  sedi- 
ment in  the  transport  of  nutrients  and  contami- 
nants, of  the  significance  of  water-sediment  inter- 
actions as  an  influence  on  river  water  quality  and 
of  the  importance  of  sediment  in  nonpoint  pollu- 
tion, requires  an  improved  understanding  of  spatial 
and  temporal  variations  in  suspended  sediment 
properties.  A  study  of  suspended  sediment  yields  in 
the  basin  of  the  River  Exe,  Devon,  United  King- 
dom, has  attempted  to  provide  information  on  the 
nature  and  extent  of  of  temporal  variations  in  sedi- 
ment geochemistry.  Bulk  storm  water  samples 
were  collected  and  analysed,  and  automatic  pump- 
ing samplers  were  installed  at  the  measuring  sta- 
tions. Results  from  four  measuring  stations  relating 
to  major  element  composition,  clay  mineralology 
and  organic  constituents  are  presented.  Detailed 
patterns  of  storm-period  variation  in  sediment 
properties  are  illustrated.  Certain  suspended  sedi- 
ment properties  (such  as  Si,  Al,  Fe,  Ti,  and  K 
concentrations)  may  remain  relatively  constant 
over  a  range  of  hydrological  conditions,  but  others 
(particularly  those  associated  with  the  organic 
fraction)  may  exhibit  considerable  variation.  (See 
also  W86-04896)  (Halterman  -  PTT) 
W86-04935 


CONFIRMATION  OF  THE  WATER  QUALITY 
MODEL  CE-QUAL-R1  USING  DATA  FROM 
EAU  GALLE  RESERVOIR,  WISCONSIN, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

J.  H.  Wlosinski,  and  C.  D.  Collins. 

Final  Report.  Technical  Report  E-85-11,  October 

1985.  72  p,  19  fig,  3  tab,  33  ref,  3  append. 

Descriptors:  'Model  studies,  'CE-QUAL-R1, 
•Water  quality,  'Reliability,  'Wisconsin,  Index, 
Computer  models,  Computer  programs,  Data  col- 
lections, Reservoirs,  Eau  Galle  Reservoir,  Model 
confirmation. 

A  one-dimensional  model  (CE-QUAL-R1)  of 
water  quality  for  reservoirs  was  evaluated  using 
data  collected  on  the  Eau  Galle  Reservoir,  in  west- 
central  Wisconsin.  Data  collected  in  1981  were 
used  for  calibration;  data  collected  in  1982  were 
used  for  confirmation.  Graphical  and  statistical 
comparisons  were  made  for  over  6,500  samples 
representing  21  variables.  The  statistical  test  used 
for  comparing  measured  versus  predicted  values 
was  the  Reliability  Index  (RI).  The  average  RI  for 
each  variable  indicated  that  precision  was  always 
better  than  a  half-order  of  magnitude,  even  for 
variables  that  ranged  over  more  than  three  orders 
of  magnitude.  Graphs  are  presented  for  all  varia- 
bles, including  profiles  for  the  date  with  the  poor- 
est predictions  (according  to  the  RI).  In  addition, 
comparisons  of  measured  and  predicted  flux  values 
were  satisfactory,  helping  to  ensure  that  reasonable 
predictions  were  made  for  the  correct  reasons. 
(Author's  abstract) 
W86-04941 


DISTRIBUTION  OF  CARBOFURAN  IN  A 
RICE-PADDY-FISH  MICROECOSYSTEM, 

Science  and  Education  Administration,  Beltsville, 

MD.  Pesticide  Degradation  Lab. 

A.  R.  Isensee,  and  N.  Tayaputch. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  6,  p  763-769, 

May  1986.  2  tab,  1  fig,  7  ref. 

Descriptors:  •Pesticides,  *Fish,  *Carbofuran, 
•Rice,  'Soil,  Ecosystems,  Path  of  pollutants,  Tox- 
icity. 

The  usefulness  of  a  rice-paddy-fish  microecosys- 
tem  to  study  the  fate  and  behavior  of  carbofuran  in 
a  simulated  rice-paddy-fish  environment  was  deter- 
mined. The  potential  effects  of  carbofuran  residues 
on  fish  were  studied.  In  a  glass  chamber  (45  by  40 
by  25  cm,  containing  14  liters  of  water  and  untreat- 
ed soil)  a  top  layer  of  soil  treated  with  14  C- 
carbofuran  was  added  at  either  6  or  12  ppm  to 
cover  rice  seeds  to  a  depth  of  1  cm.  Two  weeks 
after  treatment,  50%  of  the  C 14  in  the  treated  soil 
had  leached  into  the  untreated  soil.  After  25  days, 
<20%  of  the  14C  remained  in  the  untreated  soil. 
At  18  days  14  L  of  water  were  added  to  each  tank 
and  1  day  later  14  mosquito  fish  were  added.  Two 
fish  samples  were  taken  1,  3,  7,  15  and  30  days  after 
they  were  added.  The  fish  analysis  is  of  limited 
value  due  to  unexplained  mortality  in  both  the 
treated  and  control  specimens.  The  14C  extracted 
from  fish  with  acetonitrile  accounted  for  60%  of 
the  total  14C  in  fish  on  day  3  and  then  decreased  to 
about  10%  by  30  days.  This  indicates  that  14C  was 
being  incorporated  into  the  fish  tissue.  The  total 
14C  levels  increased  continuously  with  time  to  30 
days.  The  maximum  concentration  of  carbofuran 
accounted  for  5  to  14%  of  the  total  14C  in  the  fish 
extracts.  The  identity  of  the  unextractable  14C  is 
unknown.  (Peters-PTT) 
W86-04966 


HEXABROMOBENZENE  AND  ITS  DEBRO- 
MTNATED  COMPOUNDS  IN  RIVER  AND  ES- 
TUARY SEDIMENTS  IN  JAPAN, 

Osaka  Prefecture  Inst,  of  Public  Health  (Japan). 
I.  Watanabe,  T.  Kashimoto,  and  R.  Tatsukawa. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  36,  No.  5,  p  778-784, 
May  1986.  1  tab,  4  fig,  10  ref. 

Descriptors:  *Water  pollution,  *Water  analysis, 
•Sediments,  'Rivers,  'Estuaries,  'Hexabromoben- 
zene,  Japan,  Osaka,  Flame  retardants,  Halides,  Or- 


ganic compounds,   Benzenes,   Chemical   analysis, 
Solubility. 

A  new  method  for  the  extraction  of  hexabromo- 
benzene  (HBB)  in  sediment  was  used  in  an  attempt 
to  determine  more  accurately  HBB  in  sediments  in 
Japan.  The  decomposition  products  of  HBB  in  the 
environment  were  examined.  The  efficiency  of  the 
shake  method  for  the  extraction  of  HBB  from 
sediment  was  not  considered  satisfactory.  HBB 
was  found  in  all  river  sediments  collected  from 
Osaka  and  ranged  from  5.6  to  60  microgram/kg. 
HBB  was  also  found  in  the  estuarine  sediments. 
However,  its  occurrence  and  residue  levels  were 
much  lower  than  those  in  river  sediments.  The 
brominated  benzenes  (pentabromobenzene,  tetra- 
bromobenzene,  and  tribromobenzene)  were  also 
found  in  river  sediments  collected  from  Osaka. 
Sediment  pollution  by  HBB  was  confined  to  the 
rivers.  The  extremely  low  solubility  of  HBB  may 
be  one  of  the  reasons  for  this.  (Peters-PTT) 
W86-04968 


CAUSTIC  WASTE  MENACES  JAMAICA, 

For  primary  bibliographic  entry  see  Field  5C. 
W86-O4970 


EVALUATING     MATURITY      AND     METAI 
TRANSFER  OF  MSW  COMPOST, 

Faculte   des    Sciences   Agronomiques   de   l'Etat, 

Gembloux  (Belgium). 

For  primary  bibliographic  entry  see  Field  5E. 

W86-04972 


ESTIMATING  RISK  TO  HUMAN  HEALTH, 

Environmental  Protection  Agency,  Washington 
DC.  Office  of  Drinking  Water. 
C.  R.  Cothern,  W.  A.  Coniglio,  and  W.  L.  Marcus. 
Environmental  Science  and  Technologj 
ESTHAG,  Vol.  20,  No.  2,  p  111-116,  February 
1986.  2  fig,  4  tab,  16  ref. 

Descriptors:  'Trichloroethylene,  'Drinking  water 
•Risks,  'Regulations,  'Carcinogens,  Public  health 
Water  use,  Human  physiology,  Standards. 

The  procedure  involved  in  estimating  risk  U 
human  health  posed  by  a  chemical  in  the  environ 
ment  is  discussed,  using  trichloroethylene  (TCE)  ii 
drinking  water  as  an  example.  Approximately  2. 
million  persons  are  exposed  to  TCE  levels  rangin| 
from  0.5  micrograms/liter  to  5  micrograms/  litel 
The  level  of  exposure  to  any  pollutant  present  ii 
drinking  water  is  the  result  of  many  personal  dail; 
choices  and  several  factors  over  which  one  ha 
very  little  direct  control,  such  as  age  or  resideno 
location.  Cancer  risks  projected  for  TCE  are  base* 
on  assumed  lifetime  ingestion  of  0.03  liter  of  drink 
ing  water  for  each  kilogram  of  body  weight  and  oi 
the  assumption  that  100%  of  the  ingested  chemics 
is  absorbed.  Adults  in  tropical  areas  consume  twic 
as  much  water  as  the  average,  as  may  adults  en 
gaged  in  strenuous  activity.  Estimates  of  individm 
risk  rates  are  based  on  bioassay  data  from  anima 
experiments.  These  data  are  converted  to  a  contk 
uous  human  equivalent  exposure  for  use  in  lis! 
estimates.  The  population  risks  of  health  damag 
due  to  TCE  were  estimated  as  the  product  of  th 
number  of  people  affected  and  the  individual  ri« 
rate.  If  a  drinking  water  standard,  i.e.,  maximui 
contaminant  level,  for  TCE  were  established  at  7. 
microgram/liter,  nationwide  compliance  woul 
result  in  the  avoidance  of  anywhere  from  <  1  ( 
4,000  cases  of  cancer.  (Rochester-Pi  1) 
W86-04977 


TIRE  FIRE  ODL:  MONITORING  A  NEW  ENV] 
RONMENTAL  POLLUTANT, 

Virginia  Dept.  of  General   Services,   Richmont 

Div.  of  Consolidated  Lab.  Services. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04979 


CONTROLLING  TOXICITY:  AN  INTEGRATE 
STRATEGY, 

For  primary  bibliographic   entry   see   Field   5C 
W86-05013 
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ORGANIC    CONTAMINATION:    WHISTLING 
PAST  THE  GRAVEYARD, 

For  primary   bibliographic   entry  see  Field   5G. 
W86-05014 


VOLATILE  ORGANIC  CHEMICAL  CONTAMI- 
NATION OF  GROUNDWATER  RESOURCES 
IN  THE  U.S., 

J.  Barbash,  and  P.  V.  Roberts. 

Water  Pollution  Control  Federation  Journal,  Vol. 

58,  No.  5,  p  343-348,  May  1986.  33  ref. 

Descriptors:  'Volatile  organic  compounds, 
•Groundwater  pollution,  Drinking  water,  Path  of 
pollutants,  Water  pollution  sources,  Water  quality 
control,  Legislation,  Organic  compounds,  Heavy 
metals,  Radioactive  wastes. 

The  severity  and  extent  of  groundwater-derived 
drinking  waters  by  volatile  organic  compounds 
(VOCs)  in  the  U.S.  are  reviewed.  A  broad  range  of 
chemical  contaminants  have  been,  or  are  likely  to 
be,  detected  in  groundwaters,  including  synthetic 
and  petrogenic  organic  compounds,  toxic  metals 
and  radionuclides.  A  focus  on  VOCs  in  this  regard 
is  motivated  by  several  factors.  First  and  foremost, 
many  of  these  compounds  show  evidence  of 
animal  or  human  carcinogenicity,  mutagenicity,  or 
teratogenicity.  Second,  these  compounds  are  quite 
persistent  in  groundwater,  because  of  their  rela- 
tively low  biological  and  chemical  reactivity.  This 
persistence  is  assisted  by  low  temperatures,  ab- 
sence of  light  and  of  contact  with  the  atmosphere, 
and  comparatively  low  microbial  concentrations 
typical  of  groundwater  environments.  Third,  by 
comparison  with  other  organic  compounds,  VOCs 
may  be  tranported  for  relatively  long  distances  in 
groundwater,  as  a  result  of  their  relatively  weak 
sorption  affinity  and  their  resistance  to  degrada- 
tion. Fourth,  VOCs  are  widely  used  in  both  do- 
mestic and  industrial  applications  that  result  in 
subsurface  environment  dispersion  such  as  degreas- 
ing  operations,  septic  system  cleaning,  pest  and 
weed  control,  dry  cleaning  and  fumigation.  The 
combination  of  all  of  these  factors  is  largely  re- 
sponsible for  the  frequent  occurrence  of  VOCs  in 
contaminated  groundwaters.  The  severity  of  this 
problem,  however  measured,  is  likely  to  get  worse 
before  it  gets  better.  Because  effective  governmen- 
tal regulation  for  VOC  and  other  toxic  substance 
disposal  has  just  recently  been  implemented,  VOC 
entry  into  the  sub-surface  has  followed  a  pattern  of 
increase  similar  to  their  growth  in  manufacture  and 
use.  Because  of  the  long  residence  times,  which 
characterize  organic  solute  transport  in  most 
groundwater  systems,  the  full  impact  of  the  effects 
of  these  practices  on  water  supplies  has  yet  to  be 
felt.  Even  if  present  efforts  to  achieve  source  con- 
trol are  successful,  the  legacy  of  past  carelessness 
will  prevail  for  years  to  come.  (Lantz-PTT) 
W86-05028 


EVOLVING  CONCEPTS  OF  SUBSURFACE 
CONTAMINANT  TRANSPORT, 

Robert   S.    Kerr   Environmental    Research   Lab., 

Ada,  OK. 

F.  Keely,  D.  Piwoni,  and  T.  Wilson. 

Water  Pollution  Control  Federation  Journal,  Vol. 

58,  No.   5,  p  349-357,  May   1986.  2  fig,  4  tab. 

Descriptors:  'Groundwater  movement,  'Ground- 
water pollution,  'Path  of  pollutants,  Water  analy- 
sis, Water  quality  control,  Cost  analysis. 

The  evolution  of  concepts  pertinent  to  investigat- 
ing and  predicting  the  movement  of  contaminants 
in  the  subsurface  is  reviewed.  This  was  done  for 
two  reasons.  There  seems  to  be  widespread  over- 
confidence  among  those  not  directly  involved  in 
groundwater  quality  research  regarding  the  ability 
to  predict  transport  and  fate  of  contaminants  in  the 
subsurface.  The  preceding  discussion  should  place 
in  proper  perspective  the  advances  that  have  been 
made  in  recent  years,  by  illustrating  the  practical 
implications  of  conceptual  uncertainties  that 
remain  unresolved.  There  is  also  far  too  little  em- 
phasis on  obtaining  detailed  information  about  the 
potential  pathways  and  mechanisms  that  affect 
transport  at  any  given  site.  Additional  effort  devot- 
ed to  site-specific  characterizations  of  natural  proc- 
ess parameters,  rather  than  relying  almost  exclu- 


sively on  chemical  analyses  of  groundwater  sam- 
ples, can  significantly  improve  the  quality  and 
cost-effectiveness  of  the  remedial  actions  at  such 
sites.  To  underscore  this  point,  condensed  summa- 
ries are  provided  of  the  prinicipal  activities,  bene- 
fits, and  shortcomings  of  three  possible  site  charac- 
terization approaches:  conventional,  state  of  the 
art,  and  state  of  the  science.  To  furthur  illustrate 
this,  a  qualitative  assessment  of  desired  tradeoffs 
between  characterization  and  clean-up  costs  is  pre- 
sented. As  illustrated,  some  investments  in  special- 
ized equipment  and  personnel  will  be  needed  to 
make  the  transition  to  more  sophisticated  ap- 
proaches, but  those  investments  will  be  more  than 
paid  back  in  reduced  clean-up  costs.  The  maximum 
return  on  increased  investments  is  expected  for  the 
state-of-the-science  approach  is  reached  because 
highly  specialized  equipment  and  personnel  are  not 
widely  available.  It  is  vitally  important  that  this 
philosophy  be  considered  because  the  probable 
benefits  in  lowered  total  costs,  health  risks,  and 
time  can  be  substantial.  (Lantz-PTT) 
W86-05029 


ACID  RAIN  IN  WESTERN  EUROPE  AND 
NORTHEASTERN  UNITED  STATES  -  A 
TECHNICAL  APPRAISAL, 

Ford  Motor  Co.,  Dearborn,  MI.  Chemistry  Dept. 
W.  R.  Pierson,  and  T.  Y.  Chang. 
Critical  Reviews  in  Environmental  Control,  Vol. 
16,  No.  2,  p  167-192,  1986.  3  tab,  123  ref. 

Descriptors:  'Acid  rain,  'Europe,  'United  States, 
•Acid  deposition,  Sulfuric  acid,  Nitric  acid,  Acidi- 
ty, Leaching. 

Rain  in  and  downwind  of  industrial  areas  in 
Europe  and  the  northeastern  U.S.  is  acidic.  It  is 
more  acidic  than  in  remote  areas.  Acid  dry  deposi- 
tion may  be  at  least  as  important,  in  terms  of 
amount  of  acid  deposited,  as  is  acid  rain.  Evidence 
that  acid  deposition  is  causing  biological  environ- 
mental damage  is  largely  circumstantial.  Evidence 
that  the  acidification  of  soils  and  waters  is  caused 
primarily  by  acid  deposition  is  not  conclusive.  Soil 
formation  (or  recovery)  is  by  nature  an  acidifying 
process.  There  is  evidence  that  acid  deposition  is 
providing  a  critical  perturbation  to  acidity  of 
waters  in  geologically  sensitive  areas.  The  forest 
decline  in  West  Germany  and  the  eastern  U.S.,  the 
object  of  much  current  attention,  bears  the  symp- 
toms of  a  stress  related  disease;  but  the  still  uniden- 
tified stress(es)  could  be  natural,  man  made,  or  a 
combination.  Acidity  levels  in  rain  are  high 
enough  to  warrant  genuine  concern  and  acid  depo- 
sition effects  on  materials  are  well  documented. 
Motor  vehicles  contribute  about  10%  to  the  Euro- 
pean NOx  and  SOx  emissions  from  which  are 
formed  the  HN03  and  H2S04  responsible  for  rain 
acidification.  Motor  vehicles  might  have  a  larger 
role  in  acidic  dry  deposition  and  in  the  spring 
snowmelt  acidity.  The  acid  rain  phenomenon  is 
regional  in  character  because  the  acidic  species  and 
their  precursors  can  be  transported  through  the 
atmosphere  for  many  hundreds  of  kilometers 
before  removal  by  rain.  (Peters-PTT) 
W86-05039 


LEACHING  TESTS  OF  HEAVY  METALS  STA- 
BILIZED WITH  PORTLAND  CEMENT, 

New  Hampshire  Univ.,  Durham. 

For  primary  bibliographic  entry  see  Field  5E. 
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GROUNDWATER       PROTECTION       STARTS 
BELOW  THE  SURFACE, 

For   primary  bibliographic   entry   see   Field   5G. 
W86-05063 


RELIABLE    OZONE    DISINFECTION    USEMG 
OFF-GAS  CONTROL, 

Canviro  Consultants  Ltd.,  Kitchener  (Ontario). 
For  primary  bibliographic   entry   see   Field   5D. 
W86-05068 


FIELD  VALIDATION  OF  THE  GEOHYDRO- 
LOGY  SIMULATION  MODEL,  FEWA, 

Miami  Univ.,  Coral  Gables,  FL.  Coll.  of  Engineer- 


ing. 

K.  V.  Wong,  G.  Yeh,  and  E.  Davis. 

Applied  Mathematical  Modelling,  Vol.  9,  No.  5,  p 

347-352,  October  1985.  9  fig,  13  ref. 

Descriptors:  'Simulation,  'Path  of  pollutants, 
'Groundwater  pollution,  'Groundwater  pollution, 
'Geohydrology,  'Aquifers,  Finite  elements,  Math- 
ematical models,  Computer  programs,  Love  Canal, 
Conesville,  Ohio,  Sludge  disposal. 

The  finite  element  model  of  water  flow  through 
aquifers  (FEWA)  was  validated  using  field  data 
from  the  Love  Canal  area,  NY  and  from  the 
Conesville,  Ohio  area  where  the  leaching  and  po- 
tential groundwater  contaminaiton  by  disposal  of 
flue  gas  desulfurization  sludge  was  studied.  An 
equation  to  predict  the  distribution  of  pressure 
head  in  an  aquifer  can  be  derived,  based  on  the 
following  factors:  the  continuity  of  fluid,  the  conti- 
nuity of  solid,  the  motion  of  media  and  the  com- 
pressibility of  water.  The  equation  describes  an 
initial  and  boundary  value  problem  and  hence  the 
initial  hydraulic  head  values  have  to  be  prescribed. 
The  computed  data  for  both  cases  investigated 
compare  well  with  the  field  data,  indicating  that 
FEWA  provides  accurate  results.  The  program 
FEWA  is  suitable  for  use  in  microcomputers  with 
a  user  memory  of  <200  k  words.  The  run  time  for 
the  Love  Canal  case  was  18  CPU  seconds  and  for 
the  Conesville  case,  25  CPU  seconds.  (Khumbatta- 
PTT) 
W86-05071 


SIGNIFICANCE  AND  DEGREE  OF  ABIOSES- 
TON  CONSUMPTION  IN  THE  FILTER- 
FEEDER  DAPHNIA  GALEATA  SARS  AM. 
RICHARD  (CLADOCERA)  E\  LAKE  BALA- 
TON, 

Balatoni  Limnologiai  Kutato  Intezete,  Tihany 
(Hungary). 

L.  G  Toth,  K.  V.  Balough,  and  N.  P.  Zankai. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  106, 
No.  1,  p  45-60,  1986.  10  fig,  4  tab,  39  ref. 

Descriptors:  'Abioseston,  'Daphnia,  'Lake  Bala- 
ton, Hungary,  Calcium,  Magnesium,  Lake  mor- 
phology, Limnology,  Biosedimentation,  Carbon- 
ates, Crustaceans,  Chemical  analysis,  Atomic  ad- 
sorption spectrophotometry. 

In  Lake  Balaton  calcium  and  magnesium  content 
of  gut  contents  and  other  tissues  of  Daphnia  ga- 
leata  SARS  am.  RICHARD  (Cladocera)  were  in- 
vestigated with  dry  weight  measurements  and 
atomic  absorption  spectrophotometry.  The  mineral 
matter  consumption  was  estimated,  and  effect  of 
abioseston  on  the  filtering  rate  was  studied  in  dif- 
ferent seasons.  The  quantity  of  seston  including 
calcium  and  magnesium  carbonate  strongly  de- 
pends on  weather  conditions  (e.g.  the  sediments 
are  stirred  up  by  the  waves)  and  usually  high.  The 
abioseston  consumption  of  Daphnia  galeata  is  sig- 
nificant, a  1,000  to  10,000  times  enriching  of  the 
two  metals  in  the  gut  contents  has  happened.  The 
mineral  matter  content  of  the  guts  reached  12.22  to 
43.7%  of  the  whole  dry  weight  of  the  animals.  An 
adult  individual  depending  on  its  length  and  on  the 
seston  content  of  the  water  filtered  and  defecated 
0.100  to  0.425  mg  calcium-  and  magnesium-carbon- 
ate, a  total  of  0.101  to  1.750  mg  dry  weight  inor- 
ganic matter  a  day.  Thus  Daphnia  populations  may 
play  an  important  role  in  biosedimentation  in  Lake 
Balaton.  Increases  in  abioseston  content  of  the 
water  decreases  the  filtering  intensity  and  feeding 
of  animals,  and  increases  the  defecation.  70  to  80% 
of  calcium  and  magnesium  content  in  the  intact 
animal  is  due  to  its  gut  content.  This  fact  should  be 
taken  into  account  in  the  studies  regarding  the 
accumulation  of  elements  in  zooplankton.  (Lantz- 
PTT) 
W86-05085 


INVESTIGATIONS  ABOUT  THE  FATE  OF 
HEAVY  METALS  IN  LAKES:  II.  THE  ROLE  OF 
IRON  AND  MANGANESE  REMOBILIZATION 
TO  THE  HYPOLIMNIC  ENRICHMENT  OF 
HEAVY  METALS  (UNTERSUCHUNGEN  ZUM 
VERHALTEN  VON  SCHWERMETALLEN  IN 
GEWASSERN:  II.  DIE  BEDEUTUNG  DER 
EISEN-   UND   MANGAN-REMOBILISIERUNG 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

FUER  DIE  HYPOLIMNISCHE  ANREICHER- 
UNG  VON  SCHWERMET ALLEN), 

Technische  Univ.   Berlin  (Germany,   F.R.).   Inst. 

fuer  Technischen  Umweltschutz. 

V.  G.  Gunkel,  and  A.  Sztraka. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  106, 

No.  1,  p  91-117,  1986.  9  fig,  1  tab,  1 1  ref. 

Descriptors:  'Heavy  metals,  'Lakes,  'Iron,  'Man- 
ganese, 'Hypolimnion,  Path  of  pollutants,  Water 
pollution,  Chemical  analysis,  Oxidation-reduction 
reactions,  Schafersee,  Plotzensee,  Berlin,  West 
Germany,  Chemical  reactions,  Sediments. 

Concentrations  of  heavy  metals  in  water  as  well  as 
in  the  area  of  sediment  and  overlying  water  are 
given  for  two  urban  lakes  in  Berlin  (West)  with 
different  man  made  charges.  Water  samples  as  well 
as  undisturbed  sediment  cores  were  analyzed  using 
a  dialysis  sampler  to  investigate  microstratifica- 
tions  of  dissolved  heavy  metals  as  a  consequence  of 
redox  chemical  reactions.  The  comparison  of  Scha- 
fersee and  Plotzensee  indicates  an  increase  of 
heavy  metals  (Fe,  Mn,  Cr,  Pb,  Zn  as  well  as  Al)  in 
the  anoxic  hypolimnion  of  the  Schafersee  during 
periods  of  lake  stratification  in  the  summer.  During 
this  period,  a  significant  coprecipitation  of  heavy 
metals  with  iron  oxidizing  bacteria  was  demon- 
strated elsewhere.  Consequently  redox  chemical 
reactions  with  a  simultaneous  mobilization  of  co- 
precipitated  heavy  metals  seem  to  be  important  for 
the  hypolimnic  enrichment  of  heavy  metals.  Inves- 
tigations of  the  sediment-overlying  water  area  indi- 
cated the  occurrence  of  microstratifications  of  dis- 
solved heavy  metals  in  the  range  of  the  redox 
decline.  The  position  of  these  1.5  cm  large  enrich- 
ment-horizons is  dependent  on  redox  potential. 
During  periods  of  total  circulation  in  Schafersee, 
concentrations  of  heavy  metals  are  nearly  homoge- 
neous without  any  stratification  of  dissolved  heavy 
metals  in  the  sediment-overlying  water  area.  A 
significant  concentration  gradient  of  iron  and  man- 
ganese is  built  up  between  sediment  and  hypolim- 
nion, which  leads  to  corresponding  fluxes  from  the 
sediments  to  hypolimnion.  Comparisons  of  heavy 
metal  concentrataions  in  water  during  periods  of 
ice  cover  indicated  significantly  higher  concentra- 
tions of  heavy  metals  in  the  Schafersee.  Residue 
values  of  sediments  also  showed  a  higher  charged 
sediment  in  Schafersee  than  in  Plotzensee.  The 
mean  concentrations  of  heavy  metals  in  sediment 
interstial  water  is  not  correlated  to  heavy  metal 
concentrations  in  the  hypolimnion.  These  results 
confirm  a  redox  chemical  remobilization  of  iron 
and  manganese,  as  well  as  of  coprecipitated  heavy 
metals,  which  leads  to  a  small  enrichment-horizon 
of  dissolved  heavy  metals  in  the  sediment-overly- 
ing water  area.  (Lantz-PTT) 
W86-05088 


TWO-DIMENSIONAL  POLLUTANT  MIGRA- 
TION IN  SOILS  OF  FINITE  DEPTH, 

University  of  Western  Ontario,  London.  Geotech- 

nical  Research  Centre. 

R.  K.  Rowe,  and  J.  R.  Booker. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 

22,  No.  4,  p  429-436,  November  1985.  1  tab,  8  fig, 

14  ref. 

Descriptors:  'Path  of  pollutants,  'Aquifers,  'Land- 
fills, 'Leaching,  Analysis,  Soil,  Diffusion,  Advec- 
tion,  Sorption,  Desorption,  Clays,  Groundwater 
pollution. 

A  technique  for  analyzing  two-dimensional  migra- 
tion of  contaminant  from  a  landfill  into  a  homoge- 
neous clayey  layer  takes  account  of  the  fact  that 
the  concentration  of  contaminant  in  the  landfill 
will  decrease  as  contaminant  is  transported  into  the 
soil.  The  analysis  also  allows  for  advective-disper- 
sive  transport  within  a  permeable  stratum  (aquifer), 
which  underlies  the  homogeneous  layer.  Consider- 
ation is  given  to  chemical  retardation  arising  from 
sorption/desorption  of  contaminant  in  the  clayey 
layer.  Some  of  the  more  important  effects  arising 
from  the  use  of  a  two  dimensional  analysis  are 
illustrated  by  means  of  a  limited  parametric  study. 
The  diffusion  of  contaminant  from  the  aquifer  into 
the  clayey  layer  substantially  reduces  the  concen- 
trations of  contaminant  in  the  groundwater  away 
from  the  landfill.  This  phenomenon  may  be  used  in 
specifying  the  buffer  zone  required  around  a  land- 


fill to  ensure  that  the  groundwater  quality  outside 
the  buffer  is  not  degraded  below  allowable  levels. 
There  is  a  critical  velocity  in  the  aquifer  at  which 
the  maximum  concentration  at  a  point  occurs.  At 
greater  or  lesser  velocities,  significantly  smaller 
concentrations  may  result;  thus  design  for  limiting 
velocities  is  not  necessarily  conservative.  Advec- 
tion  is  the  predominant  mechanism  for  mass  trans- 
port within  the  aquifer.  (Peters-PTT) 
W86-05102 


IMPACT  OF  PHYSIO-CHEMICAL  STRESS  ON 
THE  TOXIGENICITY  OF  VIBRIO  CHOLERAE, 

London  School  of  Hygiene  and  Tropical  Medicine 

(England).  Dept.  of  Tropical  Hygiene. 

C.  J.  Miller,  B.  S.  Drasar,  R.  G.  Feachem,  and  R. 

J.  Hayes. 

Journal  of  Hygiene,  Cambridge,  Vol.  96,  No.  1,  p 

49-57,  February,  1986.  4  tab,  8  ref. 

Descriptors:  'Toxigenicity,  'Vibrio,  'Aquatic  bac- 
teria, 'Physico-chemical  stress,  Salinity,  Cholera, 
Hydrogen  ion  concentration,  Human  diseases, 
Chemical  properties,  Water  properties. 

The  effect  of  environmental  stress  on  the  toxige- 
nicity of  Vibrio  cholerae  01  was  investigated.  The 
expression  of  toxigenicity  by  V.  cholerae,  before 
and  after  exposure  to  various  conditions  of  salinity, 
pH  and  cation  composition  and  concentration,  has 
been  measured.  Exposure  to  these  conditions  did 
not  select  for  hyper-  or  hypo-toxigenic  strains. 
This  suggests  that  toxigenic  V.  cholerae  01  are 
unlikely  to  lose  their  toxigenicity  when  exposed  to 
environmental  stress  and  that  V.  cholerae  toxin 
production  is  not  a  response  to  the  stresses  includ- 
ed in  this  study.  These  results  are  consistent  with 
an  aquatic  reservoir  for  toxigenic  V.  cholerae  01, 
which  may  be  the  mechanism  for  the  maintenance 
of  endemic  cholera.  (Peters-PTT) 
W86-05105 


IN-SITU  STUDY  OF  THE  OCCURRENCE  AND 
RATE  OF  DENITRIFICATION  IN  A  SHALLOW 
UNCONFINED  SAND  AQUIFER, 

Research  Council  of  Alberta,  Edmonton.  Terrain 
Sciences  Dept. 

M.  R.  Trudell,  R.  W.  Gillham,  and  J.  A.  Cherry. 
Journal  of  Hydrology,  Vol.83,  No.  3/4,  p  251-268, 
March  1986.  9  fig,  32  ref. 

Descriptors:  'Groundwater  pollution,  'Path  of 
pollutants,  'Dentrification,  'Sand  qquifers, 
'Groundwater,  Rodney,  Ontario,  Canada,  Dis- 
solved oxygen,  Nitrate,  Bromide,  Unconfined 
aquifers,  Tracers,  Geochemistry,  Organic  carbon, 
Nitrate,  Soil  bacteria. 

Evidence  is  provided  for  the  occurrence  of  denitri- 
fication  in  shallow  groundwater  flow  systems;  the 
rate  at  which  denitrification  can  proceed  in  the 
saturated  zone  was  determined;  and  the  effects  of 
denitrification  on  groundwater  chemistry  are  de- 
scribed. Denitrification  in  shallow  groundwater 
flow  systems  has  been  inferred  from  the  observa- 
tion of  declining  nitrate  concentrations  below  the 
water  table,  and  corresponding  decline  in  dissolved 
oxygen  concentrations.  An  in  situ  injection  experi- 
ment was  conducted  using  a  specially  designed 
injection-withdrawal-sampling  drive  point.  Nitrate 
and  a  conservative  tracer  (bromide)  were  added  to 
natural  groundwater  and  injected  at  3  m  depth  into 
a  shallow,  unconfined  sand  aquifer  near  the  town 
of  Rodney,  in  an  agricultural  region  of  southwest- 
ern Ontario,  Canada.  The  relative  changes  in  con- 
centration were  observed  with  time.  After  356 
hours,  the  concentration  of  nitrate-N  in  the  inject- 
ed water  declined  from  the  initial  13  g/cu  m  to  less 
than  0. 1  g/cu  m.  The  decrease  in  nitrate  concentra- 
tion was  much  greater  than  the  corresponding 
decrease  in  the  concentration  of  bromide,  confirm- 
ing a  preferential  loss  of  nitrate.  The  loss  of  nitrate 
was  preceded  by  a  decline  in  dissolved  oxygen 
concentration  to  less  than  0. 1  g/cu  m,  and  coincid- 
ed with  an  increase  in  bicarbonate  concentration  of 
142  g/cu  m.  The  production  of  bicarbonate  ob- 
served in  the  injection  experiment,  2.59  mmol 
HC03  (-)/mmol  nitrate  denitrified,  agreed  with 
that  calculated  using  an  equilibrium  geochemical 
model  of  the  denitrification  process.  An  increase  in 
the  population  of  denitrifying  organisms  from  1  to 


23  organisms/gram  of  soil  was  detected  in  con 
samples  collected  at  the  depth  of  injection  16? 
hours  after  the  start  of  the  experiment.  The  meas 
ured  rate  of  denitrification  ranged  from  0.0078  U 
0.13  g/cu  m  N03(-).  Nhl(-),  and  is  in  reasonabh 
agreement  with  published  rates  for  saturated  soils 
The  organic  carbon  source  required  for  denitrifies 
tion  is  either  dissolved  organic  carbon  or  soil  or 
ganic  carbon.  Soil  organic  carbon,  at  0.08-0.1698 
by  weight,  is  adequate  to  denitrify  large  amount 
of  nitrate.  (Peters-PTT) 
W86-05U2 


LEACHING  OF  HERBICIDES  THROUGH  UN 
DISTURBED  CORES  OF  A  STRUCTUREI 
CLAY  SOIL, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En 
vironmental  Sciences. 

R.  E.  White,  J.  S.  Dyson,  Z.  Gerstl,  and  B.  Yaron. 
Soil  Science  Society  of  America  Journal,  Vol.  50 
No.  2,  p  277-283,  March/April  1986.  9  fig,  20  rel 

Descriptors:  'Clays,  'Leaching,  'Herbicides 
'Path  of  pollutants,  Adsorption,  Bromacil,  Desorn 
tion,  Napropamide,  Preferential  flow,  Transfe 
function,  Transport  volume,  Mathematical  analy 
sis,  Soil  structure,  Moisture,  Tracers. 

The  leaching  of  the  herbicides  bromacil  and  napro 
pamide  through  large  undisturbed  cores  of  a  struc 
tured  Evesham  clay  (Aquic  Eutrochrept)  was  stud 
ied  under  continuous  and  discontinuous  waterini 
regimes  and  at  different  initial  moisture  contents,  t 
greater  proportion  of  both  herbicides  was  leache 
from  initially  dry  cores  than  from  prewet  cores 
This  was  consistent  with  differences  in  the  amour 
of  herbicide  retained  in  the  soil,  most  of  which  wa 
retained  in  the  top  0.05  m.  Continuous  leachin; 
resulted  in  greater  herbicide  breakthrough  than  dii 
the  discontinuous  treatment.  At  a  continuous  inpii 
rate  of  12  mm/h  to  initially  dry  soil,  85%  of  th 
applied  napropamide  and  almost  100%  of  the  brc 
macil  were  leached  out  of  the  soil  by  one  por 
volume  of  water.  Chloride  was  used  as  a  tracer  fo 
water  flow  through  the  soil.  Chloride  break 
through  curves  were  analyzed  using  a  transfe 
function  equation,  which  yielded  the  median  trav« 
time  of  a  solute  molecule  in  the  soil.  For  an  undii 
turbed  structured  soil  in  which  water  flows  prefei 
entially  down  cracks  and  channels,  even  strongl 
adsorbed  chemicals  are  vulnerable  to  leaching 
(Peters-PTT) 
W86-05125 


PRACTICAL  APPLICATIONS  OF  GEOLOG1 
CAL  METHODS  AT  THE  WEST  VALLF 
LOW-LEVEL  RADIOACTIVE  WASTE  BURIA 
GROUND,  WESTERN  NEW  YORK, 

New      York     State     Geological     Survey/Stat 

Museum,  Albany. 

For  primary  bibliographic  entry  see  Field  5E. 

W86-05138 

ANALYSIS  OF  GROUNDWATER  QUAUT 
DATA  OBTAINED  FROM  PRIVATE  INDIVH 
UAL  WATER  SYSTEMS  IN  PENNSYLVANIA 

Pennsylvania  State  Univ.,  University  Park.  Schoc 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05140 


CONTAMINATION  OF  FTRN  LAYERS  BY  R> 
DIOACTTVE  FISSION  PRODUCTS  FROM  Al 
MOSPHERIC  FALLOUT, 

Innsbruck  Univ.  (Austria).  Inst,  of  Medical  Phyi 

W.  Ambach,  and  W.  Rehwald. 

Health  Physics,  Vol.  49,  No.  6,  p  1173-1176,  D> 

cember,  1985.  3  fig,  19  ref. 

Descriptors:  'Water  pollution  source 
'Meltwater,  'Firn,  'Radioisotopes,  'Drinkin 
water,  'Water  pollution  effects,  'Fallout,  Tritiun 
Fate  of  pollutants,  Glaciers,  Air  pollution,  Nuclei 
explosions,  Path  of  pollutants,  Radioactive  waste 
Monitoring,  Water  pollution. 

Measurements  of  gross  beta  activity  and  H3  coi 
centrations  of  firn  samples  from  different  regioi 


52 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


am  be  used  to  determine  environmental  contami- 
lation  by  radioactive  fallout  from  nuclear  weapons 
«sts  in  the  atmosphere  since  1952.  The  exposure 
iose  to  the  population  due  to  radioactive  fission 
woducts  in  the  drinking  water  supply  from  gla- 
jierized  areas  is  compared  to  maximum  acceptable 
»ncentrations  derived  from  ICRP  annual  limits  of 
ntake.  Even  from  heavily  contaminated  layers,  the 
isk  to  the  population  is  acceptable  for  Sr90, 
2sl37,  Pml47,  and  H3.  It  was  concluded  that  there 
aists  no  major  risk  to  the  population  from  drink- 
ng  water  obtained  from  activity  levels  from  1963 
lue  to  radioactive  decay.  In  addition,  it  is  suggest- 
id  that  the  drinking  water  supply  for  the  popula- 
ion  does  not  originate  from  these  firn  layers  only 
rat  from  a  mixture  of  melt-water  from  different 
irn  layers.  (Geiger-PTT) 
W86-05141 


riME    VARIATION    OF    RN    222    PROGENY 
CONCENTRATIONS  E\  RAINWATER, 

"ukui  Univ.  (Japan).  Faculty  of  Engineering. 
For  primary  bibliographic  entry  see  Field  2B. 
V86-05142 


DELATION    BETWEEN    DRINKING    WATER 
«TRATE  AND  TOTAL  NITRATE  INTAKE, 

Central  Public  Health  Lab.,  London  (England). 
Communicable  Disease  Surveillance  Centre. 
;or  primary  bibliographic  entry  see  Field   5G. 
V86-05149 


JETRLTUS  IN  THE  LITTORAL  OF  SEVERAL 
MASURIAN  LAKES  (SOURCES  AND  FATES), 

Varsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
i.  Pieczynska,  D.  Balcerzak,  A.  Kolodziejczyk,  Z. 
Jlszewski,  and  J.  I.  Rybak. 

Ekologia  Polska,  Vol.  32,  No.  3.,  p  387-440,  1984. 
9  fig,  17  tab,  139  ref. 

Descriptors:  'Littoral  environment,  'Detritus, 
'Masurian  lakes,  'Poland,  Algae,  Mollusks, 
-eaves,  Reeds,  Decomposition,  Chemical  analysis, 
Ecosystems. 

ii  the  littoral  of  five  Masurian  Lakes  (northern 
'oland)  the  origin,  quantity,  chemical  composition, 
ind  particle  size  of  detritus  were  studied.  Total 
lecomposition  of  various  plant  and  animal  materi- 
ds  vary  from  less  than  10  days  (mollusk  tissues  and 
ilgae)  to  over  2  years  (tree  leaves  and  reed  stalks). 
Vnimals  play  an  important  role  in  detritus  produc- 
ion  and  transformation  (feces  production  and 
ihredder  activity  are  of  greatest  significance). 
Peters-PTT) 
V86-05189 


flEAVY  METALS  IN  RAIN  WATER  COLLECT- 
ED OVER  THE  RESERVOIRS  AT  KOZLOWA 
30RA  AND  GOCZALKOWICE, 

'olish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

ogii  Wod. 

VI.  Reczynska-Dutka. 

ikologia  Polska,  Vol.  32,  No.  4,  p  679-691,  1984.  2 

ig,  4  tab,  21  ref. 

Descriptors:  'Heavy  metals,  'Pollutants,  'Precipi- 
ation,  'Path  of  pollutants,  'Reservoirs,  Kozlowe 
3ora  Reservoir,  Ooczalkowice  Reservoir,  Zinc, 
Lead,  Cadmium,  Iron,  Silesia,  Poland,  Manganese, 
Nickel,  Copper,  Cobalt,   Rainfall,  Air  pollution. 

rhe  level  of  heavy  metals  in  rainfall  samples  col- 
ected  above  the  surface  of  the  Kozlowa  Gora  and 
joczalkowice  reservoirs  is  discussed.  Their  con- 
ent  in  rain  water  was  regarded  as  an  indicator  of 
mvironmental  pollution.  An  estimation  was  made 
3f  the  metal  load  brought  with  the  precipitation  to 
he  surface  of  the  two  bodies  of  water.  A  high- 
legree  of  pollution  with  Zn,  Pb,  Cd,  Mn,  and  Fe 
■netals  was  determined.  The  levels  in  dust  emis- 
sions in  Silesia  have  also  risen  for  the  same  metals. 
Rain  water  collected  above  the  surface  of 
fCozlowa  Gora  Reservoir  was  more  heavily  con- 
taminated (Zn  reached  the  level  of  6375,  Pb~420, 
ftJ-72  micrograms/  cu  decimeters)  than  that  col- 
lected above  Goczalkowice  Reservoir  (Zn  up  to 
'67,  Pb-63,  Cd-24  micrograms/cu  decimeter), 
which  is  further  from  plants  emitting  dusts.  At 


Kozlowa  Gora,  the  load  per  1  ha  of  reservoir  area 
of  metals  falling  with  rain  was  twice  as  high,  and 
of  Zn  as  much  as  7  times  higher  than  that  estimated 
for  Goczalkowice  Reservoir.  (Peters-PTT) 
W86-05195 


SECOND-ORDER  APPROACH  FOR  THE 
MODELING  OF  DISPERSIVE  TRANSPORT  IN 
POROUS  MEDIA:  1.  THEORETICAL  DEVEL- 
OPMENT, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

A.  F.  B.  Tompson,  and  W.  G.  Gray. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  5,  p  591-599,  May  1986.  1  fig,  49  ref.  DOE 

Contract  No.  DE-AC02-83ER60170. 

Descriptors:  'Path  of  pollutants,  'Dispersion, 
'Model  studies,  'Water  transfer,  'Porous  media, 
Capillary  water,  Theoretical  analysis,  Mathemati- 
cal models,  Mathematical  studies,  Physical  proper- 
ties, Darcy's  law,  Viscosity. 

A  new  mathematical  formulation  to  represent  dis- 
persive transport  in  porous  media  has  been  devel- 
oped. The  new  approach  is  based  solidly  upon 
physical  principles  and  avoids  the  direct  constitu- 
tive description  of  dispersion  as  a  purely  diffusive 
phenomenon.  For  simplicity,  the  new  model  was 
developed  for  an  idealized,  two-phase,  isotropic 
porous  medium  characterized  by  a  constant  porosi- 
ty, fluid  viscosity  and  density,  and  molecular  diffu- 
sivity,  and  it  did  not  include  any  interphase  mass 
transport.  The  new  equation  is  a  more  general 
representation,  which  avoids  the  complications  and 
questions  that  arise  concerning  the  coefficients  as- 
sociated with  the  Fickian  approximation  for  disper- 
sion. The  approach  regards  the  dispersion  term  in 
the  macroscopic  mass  transport  equation  as  a  new 
independent  variable  f,  for  which  a  separate,  cou- 
pled balance  equation  is  derived.  Constitutive  rela- 
tionships are  developed  for  a  number  of  the  source 
terms  arising  in  the  averaged  dispersion  equation. 
The  coupled  transport  and  dispersion  equations 
along  with  Darcy's  law  and  the  macroscopic  conti- 
nuity equation  constitute  a  closed,  second-order 
model  for  dispersion  in  a  porous  medium,  (see  also 
W86-05206)(Lantz-PTT) 
W86-05205 


SECOND-ORDER     APPROACH     FOR     THE 

MODELING  OF  DISPERSIVE  TRANSPORT  IN 

POROUS     MEDIA:     2.     APPLICATION     TO 

SOLUTE   MOTION   IN   PIPES    AND   CAPTX- 

LARY  TUBES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

A.  F.  B.  Tompson,  and  W.  G.  Gray. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  5,  p  601-614,  May  1986.  13  fig,  6  tab,  17  ref,  2 

append.       DOE      Contract      No.       DE-AC02- 

83ER60170. 

Descriptors:  'Path  of  pollutants,  'Dispersion, 
'Model  studies,  'Water  transfer,  'Porous  media, 
'Solute  transport,  Capillary  water,  Pipes,  Mathe- 
matical models,  Mathematical  studies,  Physical 
properties,  Peclet  number. 

The  second-order  dispersion  model,  previously  de- 
veloped was  reduced  to  a  one-dimensional  form, 
used  to  simulate  the  transport  of  a  solute  through  a 
pipe  or  capillary  tube.  Such  a  simplification  al- 
lowed the  model,  its  coefficients,  and  its  perform- 
ance to  be  more  easily  understood.  The  equations 
are  fewer  and  simpler,  the  microscopic  velocity 
profile  is  known  exactly,  and  solutions  for  the 
mean  solute  movement,  are  easily  found  for  com- 
parison of  the  model  results.  Numerical  experi- 
ments allow  the  dimensionless  constitutive  coeffi- 
cients appearing  in  the  model  to  be  evaluated 
under  several  flow  regimes.  Simple  functional  rela- 
tionships for  these  coefficients  in  terms  of  the 
Peclet  number,  are  developed.  The  model  per- 
forms well  using  these  scale  independent  coeffi- 
cients, even  at  early  times  and  short  travel  dis- 
tances, when  the  traditional  first-order  Fickian 
model  is  inadequate,  (see  also  W86-05205)(Lantz- 
PTT) 
W86-05206 


Sources  Of  Pollution — Group  5B 

ROLE  OF  SUSPENDED  SEDIMENT  IN  IRRI- 
GATION RETURN  FLOW  CHEMISTRY, 
SOUTHERN  ALBERTA, 

Department   of  Energy,    Mines   and    Resources, 

Ottawa  (Ontario). 

H.  C.  Joseph,  and  E.  D.  Ongley. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  5,  p  643-654,  May  1986.  5  fig,  5  tab,  32  ref. 

Descriptors:  'Suspended  sediments,  'Irrigation- 
return  flow,  'Chemical  analysis,  'Alberta,  Water 
pollution,  Path  of  pollutants,  Phosphorus,  Heavy 
metals,  Irrigation  water,  Water  quality. 

Chemical  impact  of  irrigation  return  flows  upon 
receiving  waters  has  focused  on  salt  and  sediment 
production.  Transport  of  other  agricultural  pollut- 
ants which  are  preferentially  associated  with  sus- 
pended sediment  is  largely  unknown  in  western 
Canada  and  poorly  addressed  elsewhere  because  of 
the  traditional  emphasis  upon  whole  and  filtered 
water  chemistry.  This  study  examines  the  role  of 
suspended  sediment  in  the  flux  of  phosphorus  and 
metals  from  large-scale  irrigation  in  semiarid 
southern  Alberta.  It  establishes  temporal  patterns 
of  chemical  flux  over  the  irrigation  season,  identi- 
fies the  chemical  species  of  phosphorus  and  metals, 
and  assesses  the  potential  for  phosphorus  and 
heavy  metal  impact  from  irrigation  return  flows, 
upon  receiving  riverine  systems.  Suspended  sedi- 
ment plays  a  major  role  in  transport  of  phosphorus 
and  heavy  metals.  Evidence  from  parent  materials, 
prairie  soils,  chemical  speciation,  statistical  rela- 
tionships for  metals  and  for  phosphorus,  and  com- 
parative data  for  suspended  sediment  during  spring 
high  flow  in  receiving  rivers,  when  sediments 
originate  from  eroding  diffuse  sources,  all  indicate 
that  sediment-associated  phosphorus  and  metals  in 
irrigation  return  flows  are  not  anthropogenically 
enriched  and  do  not  represent  an  impact  beyond 
that  which  is  naturally  occurring  in  receiving 
rivers.  (Lantz-PTT) 
W86-05211 


CURVILINEAR  FINITE  ELEMENT  MODEL 
FOR  SIMULATING  TWO-WELL  TRACER 
TESTS  AND  TRANSPORT  IN  STRATIFIED 
AQUIFERS, 

GeoTrans,  Inc.,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05213 


SOURCES  AND  SINKS  OF  IONS  IN  A  SOFT 
WATER,  ACIDIC  LAKE  IN  FLORIDA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mining  Engineering. 

L.  A.  Baker,  P.  L.  Brezonik,  and  E.  S.  Edgerton. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  5,  p  715-722,  May  1986.  4  fig,  3  tab,  36  ref. 

Descriptors:  'Acid  rain,  'Ions,  'Acid  water, 
'Florida,  'Lakes,  'Path  of  pollutants,  McCloud 
Lake,  Precipitation,  Chemical  analysis,  Nitrites, 
Sulfates,  Minerals,  Neutralization,  Groundwater, 
Ammonium,  Chemical  properties. 

Fluxes  and  storage  of  water  and  major  ions  were 
measured  for  McCloud  Lake,  a  small,  acidic,  soft 
water  lake  in  north-central  Florida,  that  receives 
90%  of  its  water  input  from  direct  precipitation. 
Wet  precipitation  had  a  volume-weighted  pH  of 
4.5,  and  accounted  for  a  H(+)  flux  of  420  eq/ha/ 
yr.  The  deposition  of  S02,  N02,  and  HN03  con- 
tributed an  additional  150-300  eq  H(  +  )/ha/yr.  Al- 
though precipitation  passing  through  the  sandy 
soils  and  littoral  sediment  was  neutralized  by  min- 
eral weathering,  sulfate  reduction  or  adsorption, 
and  nitrate  immobilization,  groundwater  was  only 
10%  of  the  total  water  input  to  the  lake  and 
neutralized  only  about  30%  of  precipitation  H(+) 
input.  Compared  to  atmospheric  deposition,  lake 
water  shows  little  enrichment  of  cations,  but  is 
depleted  in  S04(2-),  N03(-),  and  NH4(+),  while 
>  80%  of  precipitation  H(+)  is  neutralized.  The 
major  H(  +  )  neutralization  processes  within  the 
lake  are  sulfate  reduction  (26-34  milliequivalents 
S04(2-)/sq  m/yr)  and  N03(-)  immobilization  (17- 
20  milliequivalents  N03(-)/sq  m/yr),  while 
NH4(+)  immobilization  is  a  small  internal  source 
of  H(  +  ).  Sinks  and  sources  of  cations  could  not  be 
reliably    calculated    because    of   uncertainties    in 
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groundwater  inputs.  Internal  H(  +  )-consuming 
processes  are  important  in  lakes  with  no  surface 
inlets  or  outlets,  and  which  receive  most  of  their 
water  from  direct  precipitation.  For  these  lakes, 
the  rate  and  extent  of  acidification  is  largely  deter- 
mined by  a  balance  between  H(  +  )  inputs  and 
H(  +  )  consumption  by  internal  processes.  (Lantz- 
PTT) 
W86-05217 


FIELD  STUDY  OF  NAPROPAMIDE  MOVE- 
MENT THROUGH  UNSATURATED  SOIL, 

California  Univ.,  Riverside.  Dept.  of  Earth  Sci- 

W.  A.  Jury,  H.  Elabd,  and  M.  Resketo. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  5,  p  749-755,  May  1986.  6  fig,  4  tab,  24  ref. 

Descriptors:  *Napropamide,  *Soil  water,  'Solute 
transport,  'Field  tests,  'Path  of  pollutants,  Chlor- 
ides, Herbicides,  Leaching,  Chemical  analysis,  Soil 
tests,  Adsorption,  Mathematical  analysis. 

A  pulse  of  chloride  and  napropamide,  a  moderate- 
ly absorbed  herbicide,  was  applied  to  a  1.44  ha 
loamy  sand  field  and  leached  for  2  weeks  with  23 
cm  net  applied  water.  Thirty-six  soil  cores  were 
taken  on  a  6  X  6  grid  with  a  12-m  spacing  to  a 
depth  of  3  m,  and  were  analyzed  for  napropamide 
concentration.  Prior  to  the  field  leaching  experi- 
ment, 36  undisturbed  soil  columns  taken  on  a  6  X  6 
grid  1-m  adjacent  to  the  field  samples  were  re- 
moved and  taken  to  the  laboratory  for  controlled 
leaching  experiments.  Subsamples  of  soil  at  each 
site  were  used  to  determine  adsorption  distribution 
coefficients  by  the  batch  equilibrium  method.  Dis- 
tribution coefficients  were  also  calculated  from  the 
column  leaching  experiments  by  fitting  the  chlo- 
ride and  napropamide  breakthrough  curves  to  the 
solution  of  the  convection  dispersion  equation.  Al- 
though these  two  methods  produced  similar  field 
average  absorption  coefficient  values  and  var- 
iances, they  were  uncorrelated.  Both  the  field 
cores  and  the  laboratory  leaching  experiments 
showed  evidence  of  some  napropamide  movement 
without  apparent  adsorption.  This  was  particularly 
evident  in  the  field  experiments,  where  73%  of  the 
chemical  was  found  above  10-cm,  but  trace  con- 
centrations reached  depths  down  to  180  cm. 
(Lantz-PTT) 
W86-05221 


tilization  process.  The  analysis  shows  that  the  mag- 
nitude and  direction  of  water  flux,  as  well  as 
water-air  exposure  time,  determine  when  water 
flux  increases,  decreases,  or  does  not  affect  volatili- 
zation rates.  Sample  calculations  are  given  for 
carbon  tetrachloride  and  naphthalene  volatilization 
with  simultaneous  water  evaporation.  In  these 
cases,  the  coupling  between  volatilization  rate  and 
water  evaporation  becomes  important  when  expo- 
sure time  is  >  or  =  1  hr  and  water  flux  is  >  10 
mol/h/sq  m  (5  mm/d  evaporation).  (Lantz-PTT) 
W86-05228 


DISPERSION  IN  FRACTAL  FRACTURE  NET- 
WORKS, 

Disposal  Safety,  Inc.,  Washington,  DC. 

B.  Ross. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  5,  p  823-827,  May  1986.  1  fig,  8  ref. 

Descriptors:  'Dispersion,  'Geologic  fractures, 
'Fractal  fracture  network,  'Path  of  pollutants, 
'Fracture  permeability,  Solute  transport,  Mathe- 
matical analysis,  Transmissivity,  Groundwater. 

The  solute  transport  equation  describes  dispersion 
as  a  diffusion-like  process  characterized  by  a  con- 
stant dispersivity,  which  implies  that  small  pulses 
of  contaminants  grow  as  the  square  root  of  dis- 
tance traveled.  Measured  dispersivities  tend  to  be 
proportioned  to  the  scale  of  the  measurement,  sug- 
gesting that  the  pulses  grow  in  linear  proportion  to 
distance.  An  exponent  r,  defined  by  the  relation- 
ship d  is  approximately  equal  to  L  to  the  r,  where 
d  is  the  standard  deviation  of  the  position  of  a 
contaminant  particle,  and  L  is  the  distance  tra- 
versed, may  be  used  to  characterize  dispersion.  It 
takes  a  value  1/2  in  the  first  case  and  1  in  the 
second.  The  movement  of  a  contaminant  particle  is 
analyzed  here  as  a  random  walk  through  a  fracture 
network  composed  of  fissures  of  varying  transmis- 
sivity. If  large-transmissivity  fractures  are  suffi- 
ciently few,  then  one  calculates  r  =  1/2.  If  large- 
transmissivity  fractures  are  numerous,  one  obtains 
2r  =  q  +  1,  where  q  is  an  exponent  that  describes 
the  relationship  between  fracture  spacing  and 
transmissivity.  Inserting  the  reasonable  value  q  = 
1  gives  r  =  1.  This  theory  thus  provides  a  physical 
basis  for  the  observed  scale-dependence  of  disper- 
sivity. (Lantz-PTT) 
W86-05230 


by  several  examples,  to  evaluate  the  potential  con- 
sequences of  reduced  leaching  and  chemical  reac- 
tions on  soil  solution  composition,  and  on  the  salt 
loads  of  irrigation  return  flows.  (Lantz-PTT) 
W86-05233 


SALT  PROBLEMS  FROM  INCREASED  IRRI- 
GATION EFFICIENCY, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 
J.  D.  Rhoades. 

Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  Ill,  No.  3,  p  218-229,  September 
1985.  1  fig,  1  tab,  25  ref. 

Descriptors:  'Salinity,  'Irrigation  efficiency,  'Irri- 
gation effects,  Arid  zone,  Root  zone,  Saline  soils, 
Sodium,  Infiltration,  Leaching,  Irrigation  prac- 
tices. 

To  sustain  irrigated  agriculture,  dissolved  salts 
cannot  be  permitted  to  build  up,  in  the  root  zone, 
to  a  level  which  depresses  crop  growth.  Irrigation 
in  arid  and  semi-arid  regions  is  always  associated 
with  salinity.  In  general,  with  increased  on-farm 
irrigation  efficiency  higher  concentrations  of  solu- 
ble salts  occur  in  the  root  zone,  but  since  more  salt 
precipitation  occurs  within  the  porous  soil  matrix 
the  mass  of  soluble  salts  is  reduced,  exchangeable 
sodium  builds  up  on  the  cation  exchange  complex, 
available  water  within  the  soil  reservoir  decreases, 
conventional  irrigation  scheduling  techniques 
become  less  adequate,  and  the  need  for  salinity 
monitoring  is  increased.  In  this  paper,  increased 
efficiency  is  taken  to  mean  reducing  the  amount  of 
infiltrated  water  that  is  not  used  in  evapotranspira- 
tion  and  which  passes  beyond  the  root  zone  as 
deep  percolation,  i.e.,  is  lost  through  leaching. 
These  problems  are  analyzed  in  this  paper.  Gener- 
ally, however,  the  potential  benefits  of  increasing 
irrigation  efficiency  outweigh  the  potential  prob- 
lems. (Lantz-PTT) 
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EFFECT  OF  IRRIGATION  EFFICIENCIES  ON 
NITROGEN  LEACHING  LOSSES, 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
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SIMULATION  OF  FLUID  FLOW  AND 
ENERGY  TRANSPORT  PROCESSES  ASSOCI- 
ATED WITH  HIGH-LEVEL  RADIOACTIVE 
WASTE  DISPOSAL  IN  UNSATURATED  ALLU- 
VIUM, 

Geological  Survey,  Reston,  VA. 
For  primary  bibliographic  entry  see  Field  5E. 
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USE  OF  STREAM  CHEMISTRY  TO  ESTIMATE 
HYDROLOGIC  PARAMETERS, 

Risk  Science  International,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2K. 
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ANALYSIS  OF  VOLATILE  HYDROCARBON 
LOSSES  FROM  QUIESCENT  WATER  SOLU- 
TIONS, 

California  Univ.,  Los  Angeles.  Dept.  of  Chemical 

Engineering. 

V.  L.  Vilker,  and  R.  S.  Parnas. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  5,  p  812-818,  May  1986.  6  fig,  1  tab,  16  ref. 

EPA  Agreement  No.  CR-807864-02. 

Descriptors:  'Volatile  hydrocarbons,  'Fate  of  pol- 
lutants, Path  of  pollutants,  'Water  solutions, 
•Evaporation,  Condensation,  Mass  transfer,  Chem- 
ical analysis,  Carbon  tetrachloride,  Naphthalene. 

An  unsteady  multicomponent  mass  transfer  analy- 
sis is  presented  for  describing  the  effect  of  water 
flux  (evaporation  or  condensation)  on  trace  hydro- 
carbon losses  from  quiescent  water  bodies.  For 
convenience,  the  analysis  is  restricted  to  hydrocar- 
bons for  which  the  Henry's  constant  is  large 
enough  to  indicate  liquid-phase  control  of  the  vola- 


DRAINAGE  REQUIRED  TO  MANAGE  SALINI- 
TY, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  3F. 
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CHEMICAL  REACTIONS  WITHIN  ROOT 
ZONE  OF  ARID  ZONE  SOILS, 

California  Univ.,  Davis.  Water  Science  and  Engi- 
neering Section. 
J.  D.  Oster,  and  K.  K.  Tanji. 
Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  Ill,  No.  3,  p  207-217,  September 
1985.  6  fig,  1  tab,  24  ref. 

Descriptors:  'Chemical  reactions,  'Root  zone, 
•Arid  zone,  'Soil  types,  'Salinity,  Soil  water, 
Chemical  precipitation,  Adsorption,  Irrigation, 
Leaching,  Salts,  Irrigation-return  flow,  Path  of 
pollutants. 

The  quality  of  an  irrigation  water,  with  respect  to 
total  salinity  and  individual  constituents,  influences 
the  chemical  character  of  the  soil  solution  and 
irrigation  return  flows,  including  drainage  waters. 
Dissolution,  precipitation,  adsorption  and  ex- 
change reactions  modify  the  salt  load  and  composi- 
tion of  return  flows.  The  effects  of  these  reactions 
can  be  manipulated  by  varying  the  leaching  frac- 
tion. A  change  from  significant  increase  in  total 
salts  to  substantial  precipitation  of  calcite  (soil 
lime)  and  gypsum  can  occur  as  the  leaching  frac- 
tion is  reduced.  Such  a  reduction  in  leaching  frac- 
tion and  the  concomitant  reduction  in  applied 
water  will  also  reduce  the  rate  at  which  native 
salts  in  the  return  flow  pathway  are  displaced  into 
receiving  waters.  Methodology  exists,  as  illustrated 


BASIN- WIDE  IMPACTS  OF  IRRIGATION  EF- 
FICIENCY, 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 

and  Irrigation  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
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PREDICTING  PH,  ALKALINITY,  AND  TOTAL 
ACIDITY  IN  STREAM  WATER  DURING  EPI- 
SODIC EVENTS, 

Pennsylvania  State  Univ.,  University  Park.  School 
of  Forest  Resources. 

J.  A.  Lynch,  C.  M.  Hanna,  and  E.  S.  Corbett. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  6,  p  905-912,  June  1986.  3  fig,  6  tab,  19  ref. 

Descriptors:  'Acid  rain,  'Hydrogen  ion  concentra- 
tion, 'Alkalinity,  'Streams,  Water  pollution  ef- 
fects, Chemical  analysis,  Headwaters,  Pennsylva- 
nia, Precipitation  chemistry,  Acidic  water,  Model 
studies,  Watersheds,  Snowmelt. 

Acid  precipitation  was  found  to  influence  signifi- 
cantly the  chemistry  of  a  small  headwater  stream 
in  central  Pennsylvania.  Stream  discharge  during 
18  storms  was  sampled  and  analyzed  for  pH,  bicar- 
bonate alkalinity,  and  titratable  acidity  levels.  Th« 
precipitation  events  varied  considerably  in  their 
amounts,  durations,  and  intensities  and  also  pro- 
duced highly  variable  hydrologic  responses  from 
the  watershed.  Stream  pH  and  alkalinity  levels 
reacted  inversely  to  stream  discharge  during  storm 
flow  periods,  their  lowest  levels  occurring  almosi 
simultaneously  with  peak  flow.  In  comparison, 
storm  flow  acidity  was  directly  related  to  th« 
discharge  rate.  Models  predicting  the  fluctuation! 
in  storm  flow  pH,  alkalinity,  and  total  acidity  wen 
developed.  These  models,  which  explained  88,  91 
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and  80%  of  the  variations  in  stream  pH,  alkalinity, 
and  acidity,  respectively,  used  as  their  independent 
variables  such  hydrometeorological  parameters  as 
antecedent  flow  rate,  time  to  peak,  peak  flow  rate, 
quick  flow  volume,  and  storm  precipitation 
amounts.  These  results  suggest  strongly  that  the 
hydrologic  response  of  a  watershed  has  potential 
application  as  an  index  of  stream  sensitivity  to 
changes  in  pH,  alkalinity,  and  acidity  during  acid 
precipitation/snowmelt  events.  (Lantz-PTT) 
W86-05250 


EQUIVALENT         FORMULATIONS         FOR 
SOLUTE  AND  WATER  MOVEMENT  IN  SOILS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

For  primary  bibliographic  entry  see   Field  2G. 
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VELOCITY  EFFECTS  ON  DISPERSION  IN 
POROUS  MEDIA  WITH  A  SINGLE  HETERO- 
GENEITY, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Chemical 

Engineering. 

M.  A.  Cala,  and  R.  A.  Greenkorn. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  6,  p  919-926,  June  1986.  13  fig,  1  tab,  11  ref. 

Descriptors:  'Porous  media,  'Heterogeneity, 
•Path  of  pollutants,  'Dispersivity,  'Flow  velocity, 
Simulation  analysis,  Permeability. 

Regime  changes  during  multifluid  miscible  dis- 
placement through  a  porous  medium,  containing  a 
single  heterogeneity  were  simulated.  At  very  low 
fluid  velocities  (approximately  0.00005  cm/s),  the 
displacement  is  predominantly  controlled  by  diffu- 
sion. Increasing  the  fluid  velocity  caused  inter-pore 
convection  to  become  a  factor.  The  third  regime  is 
at  even  higher  velocities  (0.00005  to  5000  cm/s) 
and  is  predominantly  controlled  by  mechanical 
dispersion.  Analysis  of  simulations  for  heterogene- 
ous flow  fields  reveals  a  fourth  regime  where  flow 
is  governed  by  megascopic  dispersion  caused  by 
heterogeneity.  Flow  in  this  regime  appears  to  be 
non-Fickian.  A  maximum  Fickian  velocity  was 
determined  for  various  parameters  of  the  heteroge- 
neous flow  field.  The  simulations  show  that  disper- 
sion increases  significantly  in  a  porous  medium 
containing  a  single  heterogeneity  relative  to  a  ho- 
mogeneous medium.  This  heterogeneous  effect  is 
apparent  in  all  four  regimes:  molecular,  microscop- 
ic, macroscopic,  and  megascopic.  The  permeability 
ratio  has  the  most  effect,  causing  dispersion  to 
increase  by  up  to  two  orders  of  magnitude  relative 
to  the  homogeneous  case.  Length  ratio  has  some 
effect  although  it  is  not  as  significant  as  permeabil- 
ity ratio.  Size  ratio  has  the  least  effect.  At  fluid 
velocities  greater  than  0.001  cm/s,  megascopic 
convection  dominates  and  dispersion  appears  to  be 
non-Fickian  for  permeability  ratios  less  than  0.8  or 
greater  than  2.  (Lantz-PTT) 
W86-05252 


ORTHOGONAL-UPSTREAM  FINITE  ELE- 
MENT APPROACH  TO  MODELING  AQUIFER 
CONTAMINANT  TRANSPORT, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
G.  T.  Yeh. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  6,  p  952-964,  June  1986.  6  fig,  3  tab,  35  ref. 
DOE  Contract  No.  DE-AC05-840R214O0. 

Descriptors:  'Finite  element  method,  'Aquifers, 
'Groundwater  pollution,  Model  studies,  'Ground- 
water movement,  'Path  of  pollutants,  Mathemati- 
cal studies,  Peclet  numbers. 

An  orthogonal-upstream  weighting  (OUW)  finite 
element  scheme,  which  will  result  in  a  matrix 
amenable  to  point  successive  overrelaxation  (SOR) 
solution  strategies,  is  presented  for  approximating 
the  aquifer  contaminant-transport  equation.  This 
scheme  differs  from  the  standard  Galerkin  weight- 
ing (GW)  and  nonorthogonal-upstream  weighting 
(NUW)  schemes  in  that  the  set  of  weighting  func- 
tions is  required  to  be  orthogonal  to  the  set  of  basis 
functions.  These  weighting  functions  are  referred 


to  as  OUW  functions  and  are  developed  for  line, 
quadrilateral,  and  triangular  elements.  Application 
of  those  OUW  functions  to  aquifer  contaminant- 
transport  equations  results  in  matrix  equations  that 
can  be  solved  using  the  SOR  iteration  technique  to 
yield  convergent  solutions  under  all  Peclet  num- 
bers. Three  simple  problems  are  used  to  test  nu- 
merical performance  and  computational  efficiency 
of  the  OUW  finite  element  scheme.  The  proposed 
scheme  yields  comparable  accuracy  as  the  NUW 
finite  element  schemes.  However,  the  proposed 
scheme  is  the  only  one  among  four  options  present- 
ed in  this  paper  that  leads  to  convergent  SOR 
simulations  under  all  transport  conditions.  Because 
the  SOR  iteration  requires  much  less  CPU  memory 
and  CPU  time  than  the  direct  elimination  solution 
for  large  problems,  the  OUW  scheme,  being  sus- 
ceptible to  the  SOR  iteration,  provides  an  alterna- 
tive to  solve  large  scale  aquifer  contaminant-trans- 
port problems.  (Lantz-PTT) 
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SYNOPSIS  OF  ANALYTIC  SOLUTIONS  FOR 
THE  TEMPERATURE  DISTRIBUTION  IN  A 
RIVER  DOWNSTREAM  FROM  A  DAM  OR 
RESERVOIR, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 

J.  P.  Gosink. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  6,  p  979-983,  June  1986.  1  fig,  2  tab,  22  ref. 

Descriptors:  'Thermal  pollution,  'Rivers,  'Dams, 
'Reservoirs,  Temperature  distribution,  Mathemati- 
cal equations,  Convection,  River  flow,  River 
depth,  Heat  transfer. 

A  synopsis  of  analytic  solutions  for  river  tempera- 
ture downstream  from  a  dam  is  presented.  Tran- 
sient, convective,  and  diffusive  effects  are  consid- 
ered as  well  as  periodic  and  spatially  varying  sur- 
face heat  exchange.  Two  new  solutions  of  the 
transient  equation  for  heat  transport  in  a  river  with 
fluctuating  surface  heat  exchange  have  been  devel- 
oped. The  first  describes  the  transient-convective 
temperature  response  in  a  river  subjected  to  a 
combination  of  fluctuating  and  spatially  varying 
surface  heat  transfer.  The  second  new  solution 
represents  a  complete  transient-convective-Uiffu- 
sive  solution  to  the  equation  for  river  temperature 
when  surface  heat  exchange  is  dependent  upon 
periodically  varying  meteorological  conditions.  In 
both  of  these  new  solutions  the  effects  of  the  time 
varying  atmospheric  conditions  are  apparent.  The 
river  response  lags  behind  the  atmospheric  forcing, 
with  the  lag  increasing  with  river  depth  and  forc- 
ing frequency,  and  decreasing  with  the  heat  ex- 
change coefficient.  The  amplitude  of  the  river 
thermal  response  to  atmospheric  forcing  decreases 
with  forcing  frequency  and  surface  heat  exchange 
coefficient,  and  with  river  depth.  (Lantz-PTT) 
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RESIDUES  OF  ORGANOCHLORINE  INSECTI- 
CIDES IN  FISH  FROM  POLLUTED  WATER, 

Biological  Research  Center,  Baghdad  (Iraq). 

M.  A.  Al-Omar,  N.  H.  Al-Ogaily,  and  D.  A. 

Shebil. 

Bulletin  of  Environmental  Contamination  and  Tox- 

icolology,  Vol  36,  No.  1,  p  109-113,  January  1986. 

1  tab,  16  ref. 

Descriptors:  'Organochlorine  insecticides,  'Water 
pollution  effect,  'Fish,  Gas  chromatography,  Iraq, 
•Path  of  pollutants,  Toxicity,  Diyala  River,  Bagh- 
dad, Tissue  analysis,  Chlordane,  DDT. 

Before  they  were  banned  in  1976,  organochlorine 
(OC)  insecticides  were  extensively  used  in  Iraq  in  a 
malaria  control  program  and  agricultural  practices. 
The  purpose  of  the  present  work  is  to  find  out  the 
OC  residue  levels  in  different  fish  species  collected 
from  a  polluted  region  in  Diyala  River  where  the 
largest  sewage  treatment  plant  in  Baghdad  dis- 
charges treated  water.  Seventy  fish  1-3  years  old, 
of  11  different  species  were  collected  from  the 
lower  part  of  Diyala  River.  Muscular  tissue  and  fat 
were  analyzed  by  gas  chromatography.  All  OC 
residues  showed  high  percentage  of  occurance  90- 
100%.  Concentrations  detected  were  also  high  es- 
pecially those  of  chlordane  and  DDT  where  ex- 
ceptionally high  average  levels  of  these  two  insec- 


ticides were  detected  particularly  in  low  fat  con- 
tent group.  Generally  speaking  higher  levels  of  all 
insecticide  residues  were  detected  in  low  fat  con- 
tent fish.  (Main-PTT) 
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IMPAIRMENT  OF  THYROID  ACTrvrrY  IN 
SAROTHERODON  MOSSAMBICUS  DUE  TO 
DDT  TREATMENT, 

Government  Coll.,  Sendhwa  (India).  Dept.  of  Zo- 
ology. 

L.  Shukla  and,  and  A.  K.  Pandey. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol.  36,  No.   1,  p  132-139,  January 
1986.  14  fig,  2  tab,  17  ref. 

Descriptors:  'Thyroid  activity,  'Sarotherodon 
mossambicus,  *DDT,  Tissue  analysis,  Fish  physiol- 
ogy, Toxicity,  Water  pollution  effects,  Insecticides. 

Involvement  of  fish  thyroid  in  the  altered  metabol- 
ic rate  and  reproduction  in  response  to  organoch- 
lorine insecticide  has  not  been  well  documented. 
This  study  was  undertaken  to  know  the  histology 
and  histochemical  responses  of  the  thyroid  gland 
of  Sarotherodon  mossambicus  to  DDT  at  low  con- 
centration. Fifty  healthy  and  sexually  mature  Sar- 
otherodon mossambicus  were  brought  from  the 
local  fisheries  pond.  The  DDT  (1,1,1-Trichloro- 
2,2-bis(p-chlorophenyl)ethane)  50%  Tafarol  was 
dissolved  in  acetone  and  added  to  20  liters  of 
dechlorinated  water  making  0.001  ppm.  The  test 
solution  was  renewed  on  every  third  day.  On  the 
10th  day,  the  fish  were  decapitated.  The  thyroid 
diameter  (follicular  and  nuclear)  were  determined, 
and  the  E/T  ratio  (Height  of  thyroid  epithelium/ 
diameter  of  thyroid  follicles)  was  calculated.  The 
different  thyroid  follicles  (THF)  in  DDT  treated 
fish  exhibited  well  marked  changes  in  their  organi- 
zation and  structure.  DDT  appears  to  produce  the 
antagonistic  effects  in  the  thyroid  in  this  fish.  The 
results  have  similarity  to  the  characteristics  of  thy- 
roidectomy, therefore  it  is  evident  that  DDT  inter- 
feres with  the  thyroid  physiology.  (Main-PTT) 
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IN  VIVO  METABOLISM  OF  FENITROTHION 
(0,0-DIMETHYL-0-(4-NiTRO-M-TOLYL)  PHOS- 
PHOROTHIOATE)  IN  FRESH  WATER  TE- 
LEOST  (TILAPIA  MOSSAMBICA), 

Regional  Research  Lab.,  Hyderabad  (India).  Ento- 
mology and  Toxicology  Div. 
F.  Anjum  and,  and  S.  S.  H.  Qadri. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol.  36,  No.   1,  p  140-145,  January 
1986.  4  fig,  2  tab,  8  ref. 

Descriptors:  'Fenitrothion,  'Teleosts,  'Metabo- 
lism, Chromatography,  Tissue  analysis,  Toxicity, 
Biotransformation,  Flour  beetles. 

Fenitrothion  is  widely  used  against  insect  pests 
leading  to  the  exposure  of  non-target  organisms  as 
well.  It  was  decided  to  study  fenitrothion  metabo- 
lism in  Tilapia  mossambica  (teleost)  in  order  to 
understand  the  metabolic  processes  involved  in  the 
biotransformation  of  fenitrothion.  Prestarved  te- 
leosts were  divided  into  seven  batches  of  ten.  Six 
batches  were  exposed  to  200  mg/kg  body  weight 
of  fenitrothion  for  24  hours.  The  liver,  kidney  and 
brain  were  dissected  out.  Fenitrothion  and  its  me- 
tabolites were  extracted  and  the  number  of  meta- 
bolites were  determined  by  analytical  TLC.  Feni- 
trothion was  separated  from  its  metabolites  by 
HPLC  and  solvent  extract  was  loaded  on  prepara- 
tive silica  gel  TLC  for  separation  of  metabolites. 
Flour  beetles  were  used  to  test  the  toxicity  of 
fenitrothion  and  its  metabolites  extracted.  The 
present  data  on  in  vivo  metabolism  of  fenitrothion 
is  indicative  of  oxidative-desulfuration,  O-demeth- 
ylation,  cleavage  of  P-O-aryl  linkage  and  amino 
derivatives  acetyl  fenitrothion  and  fenitrooxon  as 
routes  of  metabolic  pathway  in  liver,  brain  and 
kidney.  (Main-PTT) 
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SEDIMENT, 

Woods    Hole    Oceanographic    Institution,    MA. 
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Dept.  of  Chemistry. 

B.  J.  Brownawell,  and  J.  W.  Farrington. 
Geochimica  et  Cosmochimica  Acta,  Vol.  50,  No. 
1,  p  157-169,  January  1986.  5  fig,  3  tab,  74  ref. 

Descriptors:  *Geochemistry,  'Marine  sediments, 
•Polychlorinated  biphenyls,  'Interstitial  water, 
Fate  of  pollutants,  Organic  compounds,  Pollutants, 
Sediment-water  interface,  Sediments,  Sorption, 
New  Bedford  Harbor,  Massachusetts,  Arochlor, 
Path  of  pollutants,  Dissolved  solids,  Microbial  deg- 
radation. 

Polychlorinated  biphenyls  (PCBs)  were  measured 
in  pore  waters  and  sediments  at  a  site  in  New 
Bedford  Harbor,  Massachusetts  to  study  partition- 
ing processes  of  hydrophobic  organic  compounds 
in  marine  sediments.  Interstitial  water  concentra- 
tions of  total  PCBs,  expressed  as  Aroclor  1254, 
increased  with  depth  in  the  sediments  with  a  maxi- 
mum concentration  of  17.1  micrograms/L  at  9-11 
cm.  Apparent  distribution  coefficients  of  individual 
chlorobiphenyls  decreased  with  depth  and  were 
related  to  dissolved  organic  carbon  levels.  Results 
from  this  site  suggest  that  most  of  the  PCBs  in  pore 
waters  are  sorbed  to  organic  colloids.  A  simple 
three-phase  equilibrium  sorption  model  can  explain 
many  features  of  the  data,  for  example  the  decrease 
of  the  apparent  distribution  coefficients  with  depth 
in  the  sediments  for  all  of  the  chlorobiphenyls 
measured.  Changes  in  the  composition  of  individ- 
ual chlorobiphenyls  in  the  sediments  were  also 
apparent.  Microbial  degradation  appears  to  be  re- 
sponsible for  large  relative  depletions  of  several 
PCBs  with  depth  in  the  core  (Mason-PTT).) 
W86-05292 


MEASUREMENT  OF  IMPORTANT  PARAM- 
ETERS DETERMINING  AQUEOUS  PHASE 
DIFFUSION  RATES  THROUGH  CRYSTAL- 
LINE ROCK  MATRICES, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell  (England).  Chemistry  Div. 

M.  H.  Bradbury,  and  A.  Green. 

Journal  of  Hydrology,  Vol.  82,  No.  1/2,  p  39-55, 

November  1985.  6  fig,  3  tab,  13  ref. 

Descriptors:  *Diffusion  rates,  'Crystalline  rocks, 
♦Rock  matrices,  Radioactive  waste  disposal, 
Porous  media,  Iodide  ion  diffusion,  Path  of  pollut- 
ants, Groundwater  movement,  Granite,  Porosity, 
Solute  transport. 

Theoretical  studies  on  the  migration  of  radionu- 
clides in  groundwater  circulating  through  fissure 
networks  have  indicated  the  importance  of  diffu- 
sion into  the  rock  matrix  as  a  retardation  mecha- 
nism. Matrix  diffusion  will  retard  all  radionuclides 
but  has  particular  relevance  to  those  exhibiting 
little  or  no  sorption  and  which  would  otherwise 
migrate  at  or  near  groundwater  velocity.  Diffusion 
measurements  were  made  with  four  types  of  gran- 
ite and  a  discrepancy  between  experiment  and 
theory  was  observed.  Two  types  of  porosity  are 
believed  present:  through-transport  porosity, 
which  carries  the  diffusion  flux  across  the  sample, 
and  dead-end  porosity,  comprised  of  cross-linking 
pores  and  pores  closed  at  one  end.  (Author's  ab- 
stract) 
W86-05297 


charged  into  the  Pacific  Ocean  through  two  sub- 
marine outfalls  equipped  with  multiport  diffusers  3 
km  offshore  at  a  depth  of  60  m.  Between  1973  and 
1979  emission  rates  and  sediment  concentrations 
were  substantially  lowered.  Chemical,  physical, 
and  biological  oceanographic  processes  appear  to 
have  played  important  roles  in  the  changes. 
(McFarlane-PTT) 
W86-05307 


CHEMICAL  QUALITY  OF  PERCHED  SEPTIC 
TANK  EFFLUENT  FOR  PLANT  USE  AND  RE- 
CHARGE, 

Agricultural  Research  Service,  Fresno,  CA.  Water 

Management  Research  Lab. 

For  primary  bibliographic  entry  see   Field   5D. 

W86-05311 


EVIDENCE  FOR  MOVEMENT  OF  HEAVY 
METALS  IN  A  SOIL  IRRIGATED  WITH  UN- 
TREATED WASTEWATER, 

Chile  Univ.,  Santiago.  Dept.  of  Analytical  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5E. 
W86-05322 


Radioisotopes,  Radioactive  wastes,  Ecological  Ac- 
cumulation. 

The  effect  of  Al  and  humic  acids  on  the  adsorption 
of  Am  241  by  the  crayfish  exoskeleton  (carapace) 
was  studied  in  plastic  containers  filled  with  1  litei 
each  of  exposure.  The  composition  of  these  media 
was  chosen  to  study  the  effects  of  humic  acids  in 
boglake  sediments  alone  in  varying  concentration! 
and  in  combination  with  varying  concentrations  ol 
Al.  The  radioactivity  associated  with  the  carapace: 
after  eight  days  exposure  to  Am  241  was  measured 
on  a  gamma  spectrophotometer.  Results  indicated 
that  when  Al  or  humic  acid  are  added  to  deminera 
lized  water,  they  both  cause  decreased  adsorption 
When  both  Al  and  humic  acid  are  in  solution,  th< 
concentration  of  the  Al  determines  the  level  of  An 
241  adsorption  on  the  exoskeleton  parts.  In  th< 
case  of  Al,  a  conglomeration  and  precipitation  o 
hydrolyzed  Al  and  Am  241  is  supposed  resulting  ii 
a  low  radioactivity  in  the  water,  a  high  Am  24! 
particulate  formation  and  low  Am  241  adsorption 
The  presence  of  humic  acid  on  the  other  hand 
results  in  an  apparently  higher  solubility  of  Am  24 
in  the  water,  a  decreased  percentage  of  Am  24 
particulates  and  also  a  decreased  adsorption  on  th< 
carapaces.  (Geiger-PTT) 
W8£05328 


TRACE  METALS  IN  MARINE  SURFACE  SEDI- 
MENTS OF  THE  PALOS  VERDES  SHELF,  1974 
TO  1980, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

J.  K.  Stull,  and  R.  B.  Baird. 

Water  Pollution  Control  Federation  Journal,  Vol. 

57,  No.  8,  p  833-840,  August  1985.  12  fig,  2  tab,  31 

ref. 

Descriptors:  *Trace  metals,  *Marine  sediments, 
•Continental  shelf,  Organic  nitrogen,  Wastewater 
treatment,  Heavy  metals,  Suspended  solids, 
Benthic  fauna.  Water  pollution  effects,  Pacific 
Ocean. 

Wastewater  treatment  for  4  million  people  in  Los 
Angeles  County,  California  yields  350  million  gal- 
lons of  effluent,  containing  250  metric  tons  of 
suspended   solids   per   day.   The   effluent   is   dis- 


BIOCONCENTRATION  OF  LIPOPHDLIC 
COMPOUNDS  BY  SOME  AQUATIC  ORGA- 
NISMS, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
D.  W.  Hawker,  and  D.  W.  Connell. 
Ecotoxicology  and  Environmental  Safety,  Vol.  11, 
No.  2,  p  184-197,  April  1986.  7  fig,  2  tab,  35  ref. 

Descriptors:  *Fate  of  pollutants,  'Biological  mag- 
nification, *Bioaccumulation,  *Fish,  *Mollusks, 
•Crustaceans,  Organic  compounds,  Water  pollu- 
tion effects,  Path  of  pollutants,  Aquatic  animals, 
Pesticides,  Aromatic  hydrocarbons,  Hydrocar- 
bons, Daphnia,  Mathematical  studies,  Theoretical 
analysis. 

Prediction  of  the  bioconcentration  of  persistent 
chemicals  from  water  by  various  aquatic  organisms 
has  important  applications  in  the  management  of 
hazardous  chemicals.  The  parameter  usually  used 
in  assessing  this  behavior  is  the  bioconcentration 
factor  which  is  defined  as  the  ratio  of  the  concen- 
tration of  the  chemical  in  the  organism  to  the 
concentration  in  the  surrounding  water.  The  bio- 
concentration factor  has  been  found  to  correlate 
well  with  the  octanol/water  partition  coefficient 
(P)  for  nondegradable  lipophilic  organic  chemicals 
which  have  achieved  equilibrium  between  the 
biotic  and  aqueous  phases.  With  nondegradable, 
lipohilic  compounds  having  log  P  values  ranging 
from  2  to  6,  direct  linear  relationships  have  been 
found  between  the  logarithms  of  the  equilibrium 
bioconcentration  factors,  and  also  reciprocal  clear- 
ance rate  constants,  with  log  P  for  daphnids  and 
molluscs.  These  relationships  permit  calculation  of 
the  times  required  for  equilibrium  and  significant 
bioconcentration  of  lipophilic  substances.  Com- 
pared with  fish,  these  time  periods  are  successively 
shorter  for  molluscs,  then  daphnids.  The  equilibri- 
um biotic  concentration  decreased  with  increasing 
chemical  hydrophobicity  for  both  molluscs  and 
daphnids.  In  addition,  new  linear  relationships  be- 
tween the  logarithm  of  the  bioconcentration  factor 
and  log  P  were  found  for  compounds  not  attaining 
equilibrium  within  finite  exposure  times.  (Geiger- 
PTT) 
W86-05324 


EFFECT  OF  AL  AND  HUMIC  ACIDS  ON  THE 
241  AM  ADSORPTION  ON  THE  EXOSKELE- 
TON OF  THE  CRAYFISH  ASTACUS  LEPTO- 
DACTYLUS  ESCHSCHOLTZ, 

Antwerp  Univ.,  Wilrijk  (Belgium). 
J.  Bierkens,  J.  H.  D.  Vangenechten,  S.  Van 
Puymbroeck,  and  O.  L.  J.  Vanderborght. 
Health  Physics,  Vol.  50,  No.  2,  p  277-280,  Febru- 
ary 1986.  1  fig,  1  tab,  13  ref,  EEC  Contract  BIO- 
329-B. 

Descriptors:  'Fate  of  pollutants,  •Humic  acids, 
•Adsorption,  •Bioaccumulation,  'Aluminum, 
•Crayfish,   Crustaceans,   Water   pollution   effects, 


USE  OF  DYES  AND  PROTEINS  AS  INDICA 
TORS  OF  VDtUS  ADSORPTION  TO  SOILS 

Arizona  Univ.,  Tucson.   Dept.  of  Microbiology 

S.  N.  Singh,  M.  Bassous,  C.  P.  Gerba,  and  L.  M. 

Kelley. 

Water  Research,  Vol.  20,  No.  3,  p  267-272,  Ma 

1986.  6  tab,  12  ref. 

Descriptors:  •Viruses,  'Tracers,  *Path  of  polli 
tion,  *  Adsorption,  •Groundwater  pollutiot 
•Water  pollution  sources,  •Soil  types,  Dyes,  Pre 
teins,  Fate  of  pollutants,  Indicators,  Septic  tank 

Outbreaks  of  viral  diseases  have  been  associate 
with  contamination  of  groundwater  sources  b 
viral  migration  from  septic  tanks.  A  better  undei 
standing  of  virus  adsorption  to  soils  might  hel 
elucidate  the  possible  mechanism  of  subsurfac 
virus  migration  and  ultimate  contamination  < 
groundwater  sources.  The  present  investigatic 
sought  a  simple  test  that  could  predict  virus  at 
sorption  to  soils.  Two  dyes,  methylene  blue  (pos 
tively  charged)  and  amaranth  (negative! 
charged),  and  three  proteins,  ferritin,  myoglobi 
and  cytochrome-c,  were  evaluated  as  potential  ii 
dicators  of  virus  adsorption  to  20  different  soil 
The  results  indicated  that  no  single  indicator  coul 
predict  the  adsorption  pattern  for  the  differei 
viruses  which  were  evaluated  with  their  similai 
ties  to  adsorption  of  ferritin  and  cytochrome-c  l 
soils.  The  other  three  indicators,  myoglobin,  met! 
ylene  blue  and  amaranth  did  not  significantly  co 
relate  with  virus  adsorption.  Therefore,  it  is  pr 
posed  that  a  two  protein  indicator  system  could  I 
used  to  evaluate  soils  to  predict  virus  adsorptio 
(Author's  abstract) 
W86-05330 


MICROBIAL  TRANSFORMATIONS  OF  Al 
SENIC  IN  LAKE  OHAKURL  NEW  ZEALAN1 
Waikato  Univ.,  Hamilton  (New  Zealand).  Dept. 
Biological  Sciences. 

M.  C.  Freeman,  J.  Aggett,  and  G.  O'Brien. 
Water  Research,  Vol.  20,  No.  3  p  283-294,  8  fig, 
tab,  48  ref. 

Descriptors:  'Arsenic,  'Arsenic  compounds,  *h 
crobial  degradation,  'Fate  of  pollutants,  'Laki 
Lake  sediments,  Biodegradation,  Organic  coi 
pounds,  Phytoplankton,  Fungi,  Aquatic  fun| 
Yeasts. 

The  concentration  and  chemical  speciation  of  i 
senic  in  the  waters  and  sediments  of  Lake  Ohaku 
New  Zealand  were  examined.  Mixed  microb 
populations  from  the  sediments  were  tested  in  vit 
for  their  ability  to  mediate  redox  transformation 
inorganic  arsenic.  Under  aerobic  conditions  t 
mixed  microbial  cultures  were  found  to  be  able 
reduce  arsenic  (V)  to  arsenic  (III)  and  also 
oxidize  arsenic  (III)  to  arsenic  (V).  Under  anaei 
bic  conditions  only  reduction  of  arsenic  (V) 
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arsenic  (III)  was  observed.  Four  species  of  sedi- 
ment fungi  were  isolated,  grown  aerobically  and 
all  were  found  capable  of  reducing  arsenic  (V)  to 
arsenic  (III).  The  role  of  microbial  heterotrophs  in 
determining  the  observed  mobility  and  specifica- 
tion of  arsenic  in  Lake  Ohakuri  is  discussed.  (Au- 
thor's abstract) 
W86-05333 


EFFECTS  OF  NATURAL  AND  SYNTHETIC 
SURFACE  ACTIVE  SUBSTANCES  ON  THE 
ELECTROCHEMICAL  REDUCTION  OF  CAD- 
MIUM IN  NATURAL  WATERS, 

Institut    Rudjer   Boskovic,    Zagreb   (Yugoslavia). 

Center  for  Marine  Research. 

Z.  Kozarac,  B.  Cosovic,  and  V.  Vojvodic. 

Water  Research,  Vol.  20,  No.  3  p  295-300,  March 

1986.  3  fig,  5  tab,  24  ref. 

Descriptors:  *Fate  of  pollutants,  *Cadmium,  •Sur- 
factants, 'Organic  compounds,  'Electrochemistry, 
Electrodes,  Decomposition,  Oxidation-reduction 
potential,  Heavy  metals,  Industrial  wastewater, 
Seawater,  Rivers. 

Effects  of  surface  active  substances,  natural  and 
synthetic,  in  selected  samples  of  seawater,  river 
water  and  industrial  effluents  on  the  oxidation- 
reduction  processes  of  cadmium  have  been  studied 
by  electrochemical  methods  and  compared  with 
the  behavior  of  different  model  compounds.  Kinet- 
ic parameters,  transfer  coefficient  alpha  and  appar- 
ent standard  rate  constant  of  the  cadmium  elec- 
trode reaction  have  been  estimated  from  the  shape 
and  the  height  of  the  corresponding  differential 
pulse  voltammograms  using  theoretical  curves  ob- 
tained by  digital  simulation  of  the  electrode  proc- 
ess. The  measure  of  the  inhibition  effect  of  surface 
active  substances  on  the  electrode  reaction  of  cad- 
mium was  expressed  in  terms  of  the  ratio  of  the 
rate  constants  determined  in  the  presence  and  in 
the  absence  of  surface  active  substances.  It  was 
found  that  the  degree  of  inhibition  depends  on  the 
concentration  and  type  of  surface  active  substances 
and  on  the  pH  of  solution.  (Author's  abstract) 
W86-05334 


REGIONAL     PH-ALKALINITY      RELATION- 
SHIP, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 

W86-05338 


NTA  BIODEGRADATION  AND  REMOVAL  IN 
SUBSURFACE  SANDY  SOTL, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Chemical  and  Environmental  Engineering. 

N.  H.  Baek,  and  N.  L.  Clesceri. 

Water  Research,  Vol.  20,  No.  3,  p  345-349,  March 

1986.  5  fig,  10  ref. 

Descriptors:  *Biodegradation,  'Detergents,  'Sand, 
'Separation  techniques,  'Septic  tanks,  Soil  col- 
umns, Fate  of  pollutants,  Path  of  pollutants,  Sub- 
soil, Microbial  degradation,  Soil  bacteria,  Microor- 
ganisms, Degradation,  Adsorption. 

This  lab-scale  study  examined  the  biodegradation 
and  removal  of  nitrilotriacetic  acid  (NTA)  in  the 
subsurface  environment,  mainly  sandy  soils.  Batch 
tests  indicated  that  NTA  adsorption  on  the  sandy 
soils  played  a  minor  role  in  its  removal  in  these 
soils.  Removal  of  NTA  was  investigated  in  50.5 
mm  (in  diameter)  by  1.17  m  long  soil  columns 
under  unsaturated  conditions  at  15  degrees.  Septic 
tank  effluent  containing  20  mg  NTA/1  was  dosed 
to  soil  columns  four  times  a  day  at  an  overall 
loading  rate  of  1  gpd/sq  ft  for  a  43-day  period. 
This  feed  NTA  concentration  was  routinely  re- 
duced to  a  steady-state  concentration  of  0.1  mg/1 
by  passage  through  the  1.17  m  of  soil,  after  an 
indigenous  soil  microflora  became  sufficiently  es- 
tablished over  a  25  day  period.  In  addition,  the 
results  of  samples  taken  on  day  21  demonstrated 
that  greater  than  75%  removal  of  NTA  can  be 
expected  in  a  soil  depth  of  less  than  one-third 
meter.  (Author's  abstract) 
W86-05339 


TEMPORAL  AND  SPATIAL  TRENDS  IN 
METAL  LOADINGS  TO  SEDIMENTS  OF  THE 
TURKEY  LAKES,  ONTARIO, 

Department  of  Fisheries  and  Oceans,  Owen  Sound 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
M.  G.  Johnson,  L.  R.  Culp,  and  S.  E.  George. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ence, Vol.  43,  No.  3,  p  754-762,  March  1986.  5  fig, 
5  tab,  23  ref. 

Descriptors:  'Core  samples,  'Bottom  sediments, 
'Pollution  loads,  'Metals,  'Turkey  Lakes,  'Ontar- 
io, 'Sediments,  Temporal  distribution,  Spatial  dis- 
tribution, Sault  Ste.  Marie,  Aluminum,  Iron,  Man- 
ganese, Copper,  Nickel,  Zinc,  Lead,  Cadmium, 
Chromium,  Mercury,  Water  pollution,  Lakes,  Ac- 
cumulation, Precipitation. 

Sediment  core  profiles  of  metal  concentration  and 
210-Pb  activity  were  used  to  calculate  metal  load- 
ings of  five  small  Precambrian  Shield  lakes  of  the 
Turkey  Lakes  system  near  Sault  Ste.  Marie,  Ontar- 
io. Background,  natural  concentrations  (pre- 1900) 
of  Al,  Fe,  Mn,  Cu,  Ni,  Zn,  Pb,  Cd,  Cr,  and  Hg 
reflected  concentrations  in  local  bedrock.  Surface 
loading  rates  of  Al,  Cu,  Ni,  and  Cr  were  not 
significantly  greater  than  background  rates.  Fe  and 
Mn  enrichment  of  surface  sediment  and  the  down- 
stream accumulation  in  the  five  lakes  indicated  the 
mobility  of  these  elements.  Four  metals,  Pb,  Cd, 
Hg,  and  Zn,  had  significant  anthropogenic  inputs, 
which  averaged  18,  1.7,  1.4,  and  0.6  times  back- 
ground loadings,  respectively.  Precipitation  load- 
ings of  Pb  and  Hg  were  several  times  greater  than 
background  accumulation  in  lake  sediments.  Pre- 
cipitation loadings  of  Cu,  Ni,  Zn,  and  Cd  were  the 
same  order  of  magnitude  as  background  inputs  to 
sediments.  (Author's  abstract) 
W86-05346 


STANDARDIZATION  OF  WATER  QUALITY 
INFORMATION  IN  A  TIDAL  RIVER, 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Civil 

Engineering. 

T.  Kusuda,  T.  Futawatari,  Y.  Awaya,  K.  Koga, 

and  K.  Furumoto. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  43-52,  1986.  17  fig,  5  tab,  2  ref. 

Descriptors:  'Water  quality  standards,  'Tidal 
rivers,  Japan,  'Water  sampling,  'Monitoring, 
Water  analysis,  Rokkaku  River,  Water  depth. 

The  objectives  of  this  study  were  to  clarify  the 
defects  of  the  current  tidal  river  monitoring 
method  and  to  propose  a  better  method  for  obtain- 
ing water  quality  data  (of  high  quality)  for  tidal 
rivers.  In  Japan,  the  Water  Quality  Standards  for 
rivers  also  apply  to  tidal  rivers.  The  method  indi- 
cates that  water  should  be  sampled  from  20%  of 
the  water  depth  below  the  water  surface  at  an 
arbitrary  time  once  a  month.  Since  this  method 
was  apparently  inappropriate  to  understand  the 
dynamics  and  water  profiles  in  tidal  rivers,  field 
surveys  were  conducted  at  different  times  in  the 
River  Rokkaku,  which  is  well  mixed.  The  results 
showed  that  the  turbidity  maximum  moved  up- 
and  down-stream  more  than  10  km  due  to  the  tide. 
Based  on  this  fact,  a  new  monitoring  method  was 
proposed,  which  required  water  samples  to  be 
taken  with  a  certain  time  lag  from  a  high  tide  at  a 
station.  This  newly  proposed  method  improved  the 
quality  of  information  on  water  quality  and  made 
data  available  for  ascertaining  long  term  trends. 
Modifications  to  the  new  method  are  suggested  to 
further  improve  the  quality  of  water  quality  data 
for  tidal  rivers.  (Lantz-PTT) 
W86-05356 


MONITORING  EFFECTS  OF  CATCHMENT 
MANAGEMENT  PRACTICES  ON  PHOSPHO- 
RUS LOADS  INTO  THE  EUTROPHIC  PEEL- 
HARVEY  ESTUARY,  WESTERN  AUSTRALIA, 

Western  Australia  Dept.  of  Conservation  and  En- 
vironment, Perth. 

P.  B.  Birch,  G  G.  Forbes,  and  N.  J.  Schofield. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  Nos.  4/5,  p  53-61,  1986.  4  fig,  2  tab,  12  ref. 

Descriptors:  'Catchment  areas,  'Monitoring, 
•Phosphorus,    'Peel-Harvey    estuary,    'Australia, 


Sources  Of  Pollution — Group  5B 

Eutrophication,  Non-point  source  pollution,  Fertil- 
izers, Agricultural  runoff,  Algae,  Statistical 
models,  Beaches. 

Early  results  from  monitoring  runoff  suggest  that 
the  program  to  reduce  application  of  superphos- 
phate to  farmlands  in  surrounding  catchments  has 
been  successful  in  reducing  input  of  phosphorus  to 
the  eutrophic  Peel-Harvey  estuary.  In  the  estuary 
this  phosphorus  fertilizes  algae  which  grow  in 
abundance  and  accumulate  and  pollute  once  clean 
beaches.  The  success  of  the  program  has  been 
judged  by  the  application  of  an  empirical  statistical 
model,  which  was  derived  from  6  years  of  data 
from  the  Harvey  Estuary  catchment  prior  to  a 
major  change  in  fertilizer  practices  in  1984.  The 
model  relates  concentration  of  phosphorus  with 
rate  of  flow  and  time  of  year.  High  phosphorus 
concentrations  were  associated  with  high  flow 
rates,  and  flows  early  in  the  high  runoff  season 
(May-July).  The  model  predicted  that  the  distribu- 
tion of  flows  in  1984  should  have  resulted  in  a 
flow-weighted  concentration  of  phosphorus  near 
the  long-term  average,  when  in  fact  the  observed 
concentration  was  25%  below  the  long-term  aver- 
age. This  means  that  the  amount  of  phosphorus 
discharged  into  the  Harvey  Estuary  could  have 
been  about  25%  less  than  expected  from  the 
volume  of  runoff  which  occurred.  However,  sev- 
eral more  years  of  data  are  required  to  confirm  this 
trend.  (Lantz-PTT) 
W86-05357 


ORGANIC  MICROPOLLUTANTS  IN  DUTCH 
COASTAL  WATERS, 

Ministerie  van  Volksgezondheid  en  Milieuhygiene, 
Leidschendam  (Netherlands). 
D.  van  de  Meent,  H.  A.  den  Hollander,  W.  G. 
Pool,  M.  J.  Vredenbregt,  and  H.  A.  M.  van  Oers. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  Nos.  4/5,  p  73-81,  1986.  5  fig,  2  tab,  6  ref. 

Descriptors:  'Organic  compounds,  'Micropollu- 
tants,  'Coastal  waters,  'Holland,  North  Sea, 
Chlorobenzenes,  Nitrotoluenes,  Halogenated  aro- 
matic hydrocarbons,  Alkylbenzenes,  Polycyclic  ar- 
omatic hydrocarbons,  Statistical  analysis,  Rhine/ 
Meuse  estuary. 

During  six  cruises  from  August  1983  to  July  1984, 
water  samples  were  collected  at  nine  locations  in 
the  Southern  North  Sea,  to  assess  the  level  of 
contamination  with  some  classes  of  organic  micro- 
pollutants,  for  which  presently  little  information  is 
available.  Thirty-one  individual  compounds  (chlor- 
obenzenes, chloronitrobenzenes,  nitrotoluenes,  hal- 
ogenated aliphatic  hydrocarbons,  alkylbenzenes, 
polycyclic  aromatic  hydrocarbons)  were  meas- 
ured. Concentration  levels  were  found  to  be  in  the 
lower  ng/1  (ppt)  range  (frequently  close  to  the 
blank  levels  or  below  the  limits  of  detection).  Sta- 
tistical analysis  revealed  that  both  spatial  and  tem- 
poral variations  were  significant  for  nearly  all  pa- 
rameters, and  that  nearly  all  parameters  were  sig- 
nificantly correlated  with  each  other  as  well  as 
with  the  salinity.  Using  principal  components  anal- 
ysis, variations  in  the  contamination  with  trace 
organics  can  be  semi-quantitatively  described  with 
one  component  only.  The  highest  concentrations 
were  observed  in  the  coastal  waters  north  of  the 
Rhine/Meuse  estuary.  Concentrations  gradually 
decreased  in  a  northerly  direction,  and  fell  sharply 
in  the  seaward  direction.  It  is  proposed  that  the 
observed  concentration  levels  are  the  result  of  two 
physical  phenomena:  (1)  mixing  of  relatively  un- 
contaminated  water  from  the  Atlantic  Ocean  with 
polluted  water  from  the  Rhine/Meuse  estuary,  and 
(2)  air-sea  exchange  by  volatilization-,  dry-  and 
wet  deposition  processes.  (Lantz-PTT) 
W86-05359 


SOLUTE     DISPERSION      AND      SEDIMENT 
TRANSPORT  IN  ESTUARIES, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

J.  R.  West,  I.  Guymer,  Y.  Sangodoyin,  and  K.  O. 
K.  Oduyemi. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  Nos.  4/5,  p  93-100,  1986.  5  fig,  10  ref. 

Descriptors:  'Estuaries,  'Solute  transport,  'Sedi- 
ment transport,  'Path  of  pollutants,  Flow  velocity, 
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Conwy  estuary,  Mathematical  studies,  Density  gra- 
dients, Mathematical  equations,  Flow  profile,  Sus- 
pended solids,  Salinity. 

Synoptic  measurements  of  velocity  and  salinity  at 
several  points  on  up  to  five  vertical  profiles  at  a 
cross-section  in  the  Conwy  estuary,  show  that 
solute  dispersion  coefficients  are  affected  by  sec- 
ondary flow  induced  by  the  interaction  of  trans- 
verse shear  and  the  salinity  induced  longitudinal 
density  gradient.  It  is  concluded  that  both  solute 
and  suspended  solids  transport  are  strongly  influ- 
enced by  the  density  fields  induced  in  unsteady 
non-uniform  estuarine  flows  by  the  presence  of  a 
solute-induced  longitudinal  density  gradient. 
Recent  advances  in  fieldwork  methodology  have 
shown  that  a  better  understanding  of  these  trans- 
port processes  should  be  possible  in  the  near  future 
and  hence  predictive  procedures  may  be  devel- 
oped for  spatially  and  temporally  varying  coeffi- 
cients. (Lantz-PTT) 
W86-05361 


INVESTIGATION  OF  MATERIAL  TRANS- 
PORT AND  LOAD  IN  TIDAL  RIVERS, 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 

Geesthacht-Tesperhude    (Germany,    F.R.).    Inst. 

fuer  Physik. 

H.  -U.  Fanger,  H.  Kuhn,  W.  Michaelis,  A.  Muller, 

and  R.  Riethmuller. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  101-110,  1986.  15  fig,  17  ref. 

Descriptors:  *Tidal  rivers,  *Solute  transport, 
•Sediment  transport,  'Suspended  load,  Particulate 
matter,  Heavy  metals,  Path  of  pollutants,  Water 
analysis,  Model  studies,  Water  quality  control. 

The  transport  of  suspended  particulate  matter  and 
of  heavy  metals  in  tidal  rivers  is  of  both  ecological 
and  economic  relevance.  But  temporal  variabilities 
and  spatial  heterogeneities  considerably  complicate 
its  quantitative  treatment  by  numerical  simulation 
and  the  acquisition  of  representative  field  data  for 
systematic  investigations.  As  a  contribution  to  the 
potential  solution  of  this  problem,  a  methodology 
has  been  developed  which  combines  theoretical 
and  experimental  techniques  in  an  effective  way.  A 
novel  measuring  system  on  board  a  ship  allows  the 
fast  determination  of  hydrographic  parameters, 
and  water  samples  are  taken  in  parallel  from  differ- 
ent depths.  Various  analytical  techniques  are  ap- 
plied for  quantitative  trace-element  detection.  The 
experimental  data  are  used  as  boundary  conditions 
in  hydrodynamic  and  transport  model  calculations. 
This  paper  describes  the  experimental  equipment, 
techniques,  and  numerical  models.  Calculated  cur- 
rents in  the  river  area  investigated  and  calculated 
(cross-averaged)  concentrations  and  transports  of 
suspended  matter  and  heavy  metals  agree,  so  far, 
quite  well  with  the  experimental  data,  although  the 
extent  of  the  river  section  was  somewhat  small  for 
a  critical  test  of  the  parametrization  and  empirical 
constants  assumed  in  the  models.  Therefore,  the 
measuring  basis  has  to  be  enlarged  in  subsequent 
experiments.  In  order  to  obtain  long  term  trends 
from  studies  of  this  kind,  the  experiments  have  to 
be  repeated  at  identical  sites  but  under  different 
meteorological  and  discharge  conditions,  and  the 
temporal  interpolation  should  be  performed  with 
the  aid  of  permanent  measuring  and  sampling  sta- 
tions at  sites  being  representative  for  the  cross- 
section  of  interest.  (Lantz-PTT) 
W86-05362 


SEDIMENT  MOBILITY  AND  ITS  CONTRIBU- 
TION TO  TRACE  METAL  CYCLING  AND  RE- 
TENTION IN  A  MACROTTOAL  ESTUARY, 

Institute  for  Marine  Environmental  Research, 
Plymouth  (England). 

A.  W.  Morris,  A.  J.  Bale,  R.  J.  M.  Howland,  G.  E. 
Millward,  and  D.  R.  Ackroyd. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  Nos.  4/5,  p  111-119,  1986.  7  fig,  19  ref.  Depart- 
ment of  the  Environment  Contract  No.  PECD  7/ 
7/076. 

Descriptors:  *  Sediment  transport,  'Trace  metals, 
•Estuaries,  Estuarine  environment,  Tamar  Estuary, 
Path  of  pollutants,  Iron,  Manganese,  Cadmium, 
Zinc,  Chemical  reactions,  Metals,  Pore  water. 


Measurements  of  trace  metals  in  the  dissolved, 
suspended  particulate  and  sediment  phases  of  the 
Tamar  Estuary  have  been  combined  with  observa- 
tions of  sediment  and  suspended  particle  mobility 
in  an  interpretation  of  metal  cycling  and  retention 
processes  within  the  system.  Dissolved  Fe,  Mn,  Cu 
and  Zn  distributions  in  the  Tamar  Estuary  indicate 
substantial  internal  metal  cycling.  Appreciable  pro- 
portions of  the  riverine  dissolved  metal  influxes  are 
scavenged  by  tidally  resuspendable  sediment  parti- 
cles within  the  very  low  salinity,  high  turbidity 
zone.  Net  return  to  the  water  column  occurs 
within  the  mid-estuary  and  probably  involves  de- 
sorption  and  dissolution  from  tidally  resuspended 
sediment  particles  in  addition  to  direct  pore  water 
infusion.  Although  this  metal  cycling  involves  a 
particle-water  metal  exchange  and  is  driven  by 
internal  cycling  of  resuspendable  sediment,  it  is  not 
evidenced  by  spatial  variations  in  the  metal  content 
of  suspended  and  superficial  sediment  particle  pop- 
ulations. This  is  because  the  magnitude  and  rapidi- 
ty of  internal  suspendable  particle  fluxes  severely 
restrict  metal  concentration  changes  effected  by 
chemical  reactivity.  The  observed  temporal  and 
spatial  variations  in  the  composition  of  the  sus- 
pended particulate  material  and  the  superficial 
sediment  are  attributable  to  physical  processes. 
(Lantz-PTT) 
W86-05363 


CHEMICAL  FRACTIONATION  OF  HEAVY 
METALS  IN  ANOXIC  ESTUARINE  AND 
COASTAL  SEDIMENTS, 

Technische  Univ.   Hamburg-Harburg  (Germany, 
F.R.).  Arbeitsbereich  Umweltschutztechnik. 
M.  Kersten,  and  U.  Forstner. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  Nos.  4/5,  p  121-130,  1986.  2  fig,  4  tab,  22  ref. 
BMFT  Grant  MFU  05438. 

Descriptors:  'Chemical  analysis,  *Heavy  metals, 
•Estuaries,  *Sediments,  Coastal  waters,  Nickel, 
Lead,  Copper,  Zinc,  Cadmium,  Iron,  Manganese, 
Suspended  sediments,  Hamburg,  West  Germany, 
Aeration,  Chemical  reactions. 

Chemical  extraction  experiments  for  estimating 
characteristic  particulate  binding  forms  of  heavy 
metals  in  anoxic  marine  and  freshwater  sediments 
were  carried  out  under  both  the  presence  and 
absence  of  atmospheric  oxygen  during  the  analyti- 
cal procedure.  Storage  methods,  including  aeration 
of  anoxic  sediments,  do  not  preserve  the  initial 
fractionation  patterns  of  heavy  metals  and  may 
both  increase  (Ni,  Pb,  Cu,  Zn,  Cd)  and  decrease 
(Fe,  Mn)  their  mobility.  Elutriate  tests  of  methano- 
genic  freshwater  sediments  from  Hamburg  harbor 
basins,  show  that  metals  with  increased  carbonatic 
fractions  (Fe,  Mn),  and  those  with  predominantly 
sulphidic/organic  fractions  (Zn,  Cu,  Cd),  are  par- 
ticularly sensitive  to  sample  aeration.  Transforma- 
tions of  oxidizable  Ni  (11%),  Zn  (62%),  and  Cd 
(67%)  predominantly  lead  to  easily  reducible  asso- 
ciations. Drying  of  the  sediments  decreases  the 
proportion  of  the  sulphidic/organic  fraction  of  the 
metals  to  a  stronger  degree.  Oxidized  Zn  and  Cd  is 
then  found  in  the  least  stable  exchangeable  frac- 
tion. If  pretreatment  of  sediment  samples  is  done 
adequately,  the  chemical  leaching  approach  may 
provide  information  on  diagenetic  effects  and  reac- 
tion kinetics,  which  influence  the  mobility  of  con- 
taminants in  highly  complex  matrices.  (Author's 
abstract) 
W86-05364 


CADMIUM  AND  LEAD  CYCLING  BETWEEN 
WATER,  SEDIMENT,  AND  BIOTA  IN  AN  AR- 
TIFICIALLY CONTAMINATED  MUD  FLAT 
ON  BORKUM  (F.R.G.), 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Atlantic  Oceanographic  Lab. 
D.  H.  Loring,  and  F.  Prosi. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  Nos.  4/5,  p  131-139,  1986.  5  fig,  4  tab,  7  ref 
Canada/German  Scientific  and  Technological 
Agreement,  Medium  Scale  Experiment:  Project 
1.0.0.9. 

Descriptors:  •Cadmium,  'Lead,  'Cycling,  'Sedi- 
ments, 'Coastal  waters,  'Borkum,  West  Germany, 
Mud  flats,  Water  pollution  effects,  Path  of  pollut- 


ants, Fate  of  pollutants,  Chemical  reactions,  Mus- 
sels, Benthic  fauna,  Heavy  metals. 

A  'Bremerhaven  caisson'  was  used  to  investigate 
the  interactions  of  cadmium  (Cd)  and  lead  (Pb) 
with  sea  water,  particulate  matter  (SPM),  sedi- 
ments, and  biota,  in  an  enclosed  (13  sq  m)  tidal 
mud  flat  area  on  the  island  of  Borkum  (FRG). 
Artificial  contamination  was  accomplished  by  in- 
jecting Cd  as  a  chloride  and  Pb  as  a  nitrate  into  the 
caisson  so  as  to  maintain  metal  concentrations  of 
100  micrograms/L  in  the  inflowing  water  of  each 
tidal  cycle  for  25  days.  Each  component  of  the 
system  was  sampled  at  selected  intervals  inside  and 
outside  the  caisson.  Results  indicate  that  most 
(85%)  of  the  injected  Cd  remained  in  the  soluble 
phase  while  most  (90%)  of  the  Pb  was  transferred 
to  the  particulate  phase.  Cyclic  changes  in  particu- 
late Cd  and  Pb  concentrations  occur  and  indicate 
that  Cd  is  progressively  taken  up  by  the  SPM  over 
each  tidal  cycle.  However,  after  an  initial  rapid 
uptake,  particulate  Pb  concentrations  remain  rela- 
tively constant  in  the  system.  In  the  sediments,  Cd 
concentrations  decrease  with  depth  while  increas- 
ing with  time,  with  the  highest  increases  occurring 
in  the  surface  sediment  layers.  Lead  concentrations 
initially  remain  constant  with  depth,  but  eventually 
Pb  becomes  enriched  in  the  top  3  cm  of  the  sedi- 
ments. Biota  show  an  exponential  increase  in  Cd 
and  Pb  during  the  experiment.  Lead  is  enriched 
relative  to  Cd  by  a  factor  of  2  in  mussels,  despite 
its  low  level  in  the  dissolved  phase.  Infaunal 
benthic  species  have  lower  metal  concentrations 
than  the  filter  feeders.  (Lantz-PTT) 
W86-05365 


DISTRIBUTION  OF  MERCURY  IN  THE  SEDI- 
MENTS  AND  FISHES  OF  THE  LAGOONS  OF 
AVEIRO,  PORTUGAL, 

Aveiro  Univ.  (Portugal).  Dept.  de  Quimica. 

M.  F.  Lucas,  M.  T.  Caldeira,  A.  Hall,  A.  C. 

Duarte,  and  C.  Lima. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  141-148,  1986.  2  fig,  4  tab,  8  ref. 

Junta  Nacional  de  Investigacao  Cientifica  e  Tecnc- 

logica  (JNICT)  Research  Contract  No.  305.81.15. 

Descriptors:  'Mercury,  'Sediments,  'Fish,  'La- 
goons, 'Aviera,  Portugal,  Sieve  analysis,  Coastal 
waters,  Water  pollution  sources,  Path  of  pollutants, 
Industrial  wastewater,  Estuaries,  Heavy  metals, 
Chemical  analysis,  Bioaccumulation. 

Dry  and  wet  sieving  were  compared  on  their  suit- 
ability for  the  size  fractionation  of  bottom  sediment 
samples,  collected  from  a  brackish  water  coastal 
lagoon,  prior  to  flameless  atomic  adsorption  analy- 
sis of  the  sediment  concentration  of  total  mercury. 
The  work  is  aimed  at  identifying  the  most  impor- 
tant point  sources  of  mercury  to  the  lagoon  waters, 
and  assessing  the  distribution  throughout  the  eco- 
system, of  the  mercury  discharged.  The  results 
reported  in  this  paper  refer  to  the  lagoon  sediments 
and  fishes.  A  chlor-alkali  plant  proved  to  be  the 
most  important  source  of  mercury  but  its  contribu- 
tion has  not  yet  been  disentangled  from  those 
orginating  at  a  pyrite  roasting  facility  and  a  PVC 
factory  operating  in  the  same  industrial  park. 
Sewage  discharges  from  the  bankside  communities 
are  the  other  significant  point  sources  of  Hg.  Con- 
centrations of  Hg  in  the  superficial  sediments 
ranged  from  850  mg/kg,  near  the  chlor-alkali 
sewer  outlet,  to  0.05  mg/kg  in  the  intertidal  sands 
of  the  coastal  beaches.  Sewage-affected  sediments 
have  concentrations  of  Hg  in  the  range  of  1  to  2 
mg/kg.  The  concentrations  observed  in  the  water 
samples  and  superficial  sediments  suggest  that 
some  of  the  Hg  historically  discharged  into  the 
lagoon  may  have  been  exported  to  the  Atlantic 
Ocean  coastal  waters.  Bioaccumulation  of  Hg  in 
fish  tissues  show  the  usual  dependence  on  species' 
territoriality,  feeding  habits  and  size.  Concentra- 
tions as  high  as  25  mg/kg  fresh  weight,  have  been 
observed  but  the  average  values  do  not  exceedthe 
EEC  quality  objective  of  0.3  mg/kg.  (Lantz-PTT) 
W86-05366 

BACIXLUS  PHAGES  AS  TRACERS  OF  WATEF 
MOVEMENT, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
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R.  N.  Purdy,  B.  N.  Dancer,  M.  J.  Day,  and  D.  J. 

Stickler. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  149-153,  1986.  1  fig,  3  tab,  14  ref. 

Descriptors:  *Bacillus  phages,  'Tracers,  *Flow 
profiles,  *Bioindicators,  Bacteria,  Path  of  pollut- 
ants, Wastewater,  Viruses,  Culturing  techniques, 
Escherichia  coli,  Filtration. 

Vegetative  bacterial  cells,  bacterial  spores  and  bac- 
teria viruses  have  all  been  used  to  trace  the  disper- 
sion of  sewage  from  coastal  outfalls.  The  phages 
are  considered  to  have  advantages  over  other  mi- 
crobial tracers  in  that  they  can  be  prepared  in  high 
titres  (10  to  the  13th  particles/ml)  and  can  be 
assayed  in  less  than  8  hours.  Furthermore,  because 
these  viruses  only  infect  bacteria  they  represent  no 
health  risk.  This  paper  describes  the  selection  of 
five  Bacillus  phages  for  their  potential  use  as  trac- 
ers. Each  phage  has  a  clear  plaque  morphology, 
and  specific  hosts  have  been  shown  to  be  suitable 
for  use  as  tracers  of  water  movement,  thereby 
enabling  them  to  be  used  in  studies  where  concur- 
rent labelling  of  several  sources  is  required.  The 
stability  of  these  phages  in  comparison  to  that  of  E. 
coli  has  been  established  in  sea  water.  These  data 
could  be  used  in  the  analysis  of  dispersion  data  to 
predict  E.  coli  concentrations  at  sites  where 
changes  in  sewage  disposal  policy  might  be  under 
consideration.  A  simple  and  robust  filtration 
method  requiring  no  complex  or  expensive  equip- 
ment, has  been  devised  which  permits  the  efficient 
recovery  and  enumeration  of  phage  tracers  from 
100  mg  water.  The  increased  sensitivity  of  the 
membrane  filtration  technique  allows  large  scale 
tracer  studies  to  be  performed  on  phage  prepara- 
tions from  lysates  of  less  than  10  L  of  infected  host 
bacterial  culture.  (Lantz-PTT) 
W86-05367 


MERCURY    CONTAMINATION    IN    COMPO- 
NENTS OF  AN  ESTUARINE  ECOSYSTEM, 
Forth    River    Purification    Board,    Queensferry 
(Scotland). 

For  primary  bibliographic  entry  see  Field  5C. 
W86-05369 


MERSEY  ESTUARY  (U.K.)  BIRD  MORTALI- 
TIES -  CAUSES,  CONSEQUENCES  AND  COR- 
RECTIVES, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5C. 
W86-05370 


CHEMICAL  FORMS  OF  ARSENIC  IN 
MARTNE  ORGANISMS,  WITH  EMPHASIS  ON 
HEMIFUSUS  SPECIES, 

Environmental     Protection     Agency,     Kowloon 

(Hong  Kong). 

D.  J.  H.  Phillips,  and  M.  H.  Depledge. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  213-222,  1986.  5  fig,  1  tab,  68  ref. 

Descriptors:  'Arsenic,  'Marine  animals,  'Chemi- 
cal composition,  Spindle  shells,  Tissue  analysis, 
Chemical  analysis,  Gastropods,  Chemical  reac- 
tions, Algae,  Public  health. 

Investigations  of  arsenic  in  spindle  shells  (Hemifu- 
sus  tuba  and  H.  ternatanus)  in  Hong  Kong,  have 
revealed  moderate  to  high  concentrations  of  total 
arsenic  in  soft  tissues.  Levels  of  inorganic  arsenic 
vary  considerably  between  the  tissues  in  these  gas- 
tropods, being  very  high  in  the  gill,  but  much 
lower  in  the  foot.  The  significance  of  these  data  in 
terms  of  public  health  is  discussed.  In  addition,  the 
uptake  of  inorganic  arsenic  from  solution  by  H. 
tuba  is  described.  The  importance  of  the  precise 
chemical  speciation  of  arsenic  in  marine  biota  is 
emphasized,  and  the  forms  of  the  element  reported 
to  date  in  marine  environments  are  reviewed.  A 
novel  hypothesis  is  described  to  account  for  the 
derivation  of  all  forms  of  arsenic  found  in  marine 
organisms  to  the  present.  It  is  proposed  that  each 
of  these  arsenic-containing  compounds  is  produced 
by  a  single  anabolic/catabolic  pathway  concerned 
with  the  synthesis  and  turnover  of  phosphatidyl- 
choline. This  phospholipid  (which  is  a  major  com- 


ponent of  cell  membranes)  may  be  synthesized  by 
most  organisms  either  directly  from  choline  or  by 
the  (triple)  methylation  of  phosphatidylethanola- 
mine.  If  both  the  initial  substrates  of  these  path- 
ways (choline  and  ethanolamine)  were  to  exist  in 
biota  as  their  arsenic  analogues  (As(+)  replacing 
N),  the  biosynthesis  would  proceed.  Such  a  pro- 
posal accounts  not  only  for  the  reported  existence 
of  arsenolipids,  arsenocholine  and  arsenobetaine, 
but  might  also  explain  the  derivation  of  arseno- 
sugars  in  algae.  The  methylation  of  phosphatidy- 
lethanolamine  is  a  3-stage  process  involving  S- 
adenosylmethionine  (SAM)  as  a  methyl  group 
donor  and  the  enzyme  phosphatidylethanolamine 
methyltransferase.  It  is  hypothesized  that  in  algae, 
the  presence  of  the  arsenic  atom  in  the  substrate 
analogue  causes  steric  interference  between  the 
second  and  third  methylation  steps.  As  a  result,  the 
reaction  could  proceed  by  attack  of  the  S-CH2 
bond  between  the  methionine  and  the  sugar  moie- 
ties, rather  than  the  S-CH3  bond  normally  at- 
tacked. This  would  give  rise  to  a  complex  interme- 
diate. The  relationship  of  this  intermediate  to  docu- 
mented arseno-sugars  is  apparent.  Oxidation  of  the 
diacylglycerophosphate-containing  and  replace- 
ment of  the  adenine  moiety  by  alternative  groups 
(related  to  substrates  used  in  phospholipid  biosyn- 
thesis) would  give  rise  to  the  arseno-sugars  as 
reported  in  kelp  and  giant  clams.  (Lantz-PTT) 
W86-05374 


TRANSPORT  AND  WATER  QUALITY  MOD- 
ELLING IN  THE  SOUTHERN  NORTH  SEA  EN 
RELATION  TO  COASTAL  POLLUTION  RE- 
SEARCH AND  CONTROL, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 

J.  A.  van  Pagee,  H.  Gerritsen,  and  W.  P.  M.  de 

Ruijter. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  245-256,  1986.  11  fig,  1  tab,  10  ref. 

Descriptors:  'Water  quality,  'Model  studies, 
'North  Sea,  'Coastal  zone  management,  Heavy 
metals,  Nutrients,  Marine  environments,  Distribu- 
tion pattern,  West  Germany,  Holland,  Pollution 
load,  Rhine  River,  Weser  River,  Elbe  River,  Math- 
ematical models,  Cadmium,  Mercury,  Copper, 
Lead,  Zinc,  Chromium. 

Mathematical  modelling  techniques  are  used  to 
quantify  the  transport  of  pollutants  originating 
from  various  inputs  in  the  southern  part  of  the 
North  Sea.  Special  attention  was  given  to  the 
anthropogenic  increase  in  local  concentrations  of 
nutrients  (N,P)  and  heavy  metals  (Cd,  Hg,  Cu,  Pb, 
Zn,  Cr),  and  their  potential  impact  on  marine 
organisms.  A  depth-averaged  hydrodynamic 
model  is  used  to  calculate  tidal  and  wind  driven 
velocities  and  water  levels.  By  averaging,  residual 
flows  are  calculated,  forming  the  basis  for  advec- 
tive  transports  in  a  water  quality  model.  Dispersive 
transports  are  derived  from  a  comparison  of  simu- 
lated and  observed  salinity  distributions.  Water 
mass  distributions  and  age  functions  for  various 
inflowing  water  types  are  determined  with  the 
model.  Transports  of  nutrients  and  heavy  metals  in 
the  southern  part  of  the  North  Sea  are  calculated 
using  annual  pollution  inputs  for  1980.  Although 
interactions  with  bottom  sediments  are  not  consid- 
ered, the  calculated  and  measured  concentrations 
show  good  similarities.  The  water  quality  in  the 
Dutch  coastal  zone  and  German  Bight  area  is 
shown  to  be  highly  determined  by  local  pollution 
loads  from  the  rivers  Rhine,  Weser  and  Elbe,  re- 
spectively. Comparison  of  simulated  concentra- 
tions for  1980  with  those  resulting  from  simulations 
with  estimated  natural  river  inputs,  shows  that 
more  than  50%  nutrients  and  heavy  metal  concen- 
trations originate  from  human  activities  in  large 
coastal  zone  areas.  From  toxicological  information 
and  standards,  it  is  concluded  that  Cd,  Hg,  and  Cu 
are  substances  that  need  special  attention  in  pollu- 
tion research  and  control  for  the  Dutch  coastal 
waters.  (Lantz-PTT) 
W86-05377 


STEADY  STATE  AND  TIME-VARYING 
WATER  QUALITY  MODELS  FOR  THE 
HOOGHLY  ESTUARY,  INDIA, 

Calcutta  Metropolitan  Development  Authority 
(India). 


Sources  Of  Pollution — Group  5B 

S.  K.  Bose,  and  B.  K.  Dutta. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  257-265,  1986.  4  fig,  13  ref. 

Descriptors:  'Water  quality,  'Model  studies, 
'Hooghly  Estuary,  'India,  Time  series  analysis, 
Channel  flow,  Biological  oxygen  demand,  Dis- 
solved oxygen,  Estuaries. 

Steady  state  and  time-varying  water  quality 
models  for  the  Hooghly  estuary  have  been  devel- 
oped for  the  92.5  km  stretch  from  Tribeni  to 
Mayapur.  An  hydraulic  model  of  the  estuary  was 
previously  developed  in  this  connection,  based  on 
a  simulated  channel  of  trapezoidal  cross-section, 
gradually  increasing  downstream,  and  with  uni- 
form ground  slope.  The  estuary  has  also  been 
assumed  to  be  sectionally  homogeneous  in  each  of 
the  thirty-seven  sections.  The  advection-diffusion 
equations  have  been  numerically  integrated  to 
compute  the  instantaneous  and  time-averaged  dis- 
tribution of  biological  oxygen  demand  (BOD)  and 
dissolved  oxygen  (DO).  The  monthly  averages  of 
the  quantities  over  the  year  have  also  been  deter- 
mined. The  different  system  parameters  have  been 
estimated  using  available  equations  and  correla- 
tions. The  computed  results  show  that  the  BOD 
level  lies  in  the  range  0.75  -  3  mg/L,  and  the  range 
of  DO  was  found  to  be  5  -  7.5  mg/L.  The  comput- 
ed results  are  generally  in  agreement  with  the  field 
data  available.  Thus  computations  based  on  simu- 
lated channel  characteristics  may  be  useful  for 
prediction  of  water  quality.  However,  the  model 
needs  to  be  tested  with  more  field  data  in  other 
seasons  before  it  is  put  to  use  in  any  decision- 
making process.  (Lantz-PTT) 
W86-05378 


DISTRIBUTION  OF  HEAVY  METALS  EN 
WASTE  DRHJLING  FLUIDS  UNDER  CONDI- 
TIONS OF  CHANGnMG  PH, 

Shell  Development  Co.,  Houston,  TX. 

G.  M.  Deeley,  and  L.  W.  Canter. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  2,  p  108-112,  April- June  1986.  6  tab,  25  ref. 

Descriptors:  'Heavy  metals,  'Drilling  fluids,  'Hy- 
drogen ion  concentration,  Distribution  patterns, 
Arsenic,  Barium,  Chromium,  Lead,  Oil  wastes, 
Chemical  analysis,  Drilling,  Waste  disposal. 

A  laboratory  study  was  conducted  to  determine 
the  influence  of  pH  on  the  distribution  of  arsenic 
(As),  barium  (Ba),  chromium  (Cr),  and  lead  (Pb)  in 
three  different  oil  and  gas  well  drilling  fluid 
wastes.  Samples  were  obtained  from  disposal  pits 
and  equilibrated  in  the  laboratory  under  controlled 
conditions  of  pH.  A  sequential  extraction  proce- 
dure was  then  used  to  fractionate  the  selected 
elements  into  the  fractions  of  aqueous,  KN02- 
extractable,  H203-extractable,  H20-extractable, 
NaOH-extractable,  EDTA-extractable,  and 
HN03-extractable  phases.  The  chemical  fractions 
present  at  each  pH  were  then  compared,  providing 
insight  into  the  potential  of  mobilization  of  As,  Ba, 
Cr,  and  Pb  into  ground-  or  surface  waters.  The 
majority  of  each  of  the  elements  studied  was  found 
in  the  NaOH-extractable,  EDTA-extractable  or 
HN03-extractable  fractions  except  for  one  waste 
which  contained  a  major  portion  of  the  total 
barium  in  the  KN03-extractable  fraction.  General- 
ly, a  decrease  in  pH  caused  a  shift  from  the  more 
stable  HN03-extractable  fraction  to  the  less  stable 
EDTA-extractable,  NaOH-extractable,  or  KN03- 
extractable  fractions.  In  no  case  was  there  a  sub- 
stantial release  to  the  aqueous  phase  with  changing 
pH.  The  significance  of  these  results  is  that  with 
pH  changes  to  be  expected  in  the  natural  environ- 
ment, there  is  not  likely  to  be  a  major  release  of 
As,  Ba,  Cr,  and  Pb  from  drilling  fluid  waste  dispos- 
al pits.  The  lower  pH  values  (<4)  which  might 
produce  some  impact,  are  unlikely  to  occur  in  the 
environment  because  the  wastes  themselves  have  a 
large  neutralizing  capacity.  (Lantz-PTT) 
W86-05384 


PERMETHRIN  WASHOFF  FROM  COTTON 
PLANTS  BY  SIMULATED  RATNFALL, 

Agricultural  Research  Service,  Baton  Rouge,  LA. 
G.  H.  Willis,  L.  L.  McDowell,  S.  Smith,  and  L.  M. 
Southwick. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  2.  p  116-120,  April-June  1986.  3  fig,  5  tab, 
1 1  ref . 

Descriptors:  'Permethrin,  •Washoff,  'Simulated 
rainfall,  'Cotton  plants,  'Pesticides,  'Path  of  pol- 
lutants, Suspended  sediments,  Agricultural  runoff, 
Rainfall  intensity,  Rainfall  rate. 

The  development  of  models  for  predicting 
amounts  of  pesticide  transported  in  runoff  and 
suspended  sediment  from  agricultural  land  to 
aquatic  habitats  has  been  hampered  for  foliarly- 
applied  pesticides  a  lack  of  knowledge  about  the 
processes  of  pesticide  washoff  from  plants  by  rain- 
fall. A  multiple-intensity  rainfall  simulator  was 
used  to  determine  the  effects  of  rain  intensity  and 
amount  on  permethrin  ((3-phenoxy- 

phenyl)methyl(  +  )cis,  trans-3-(2,2-dichloroeth- 

enyl)-2,2-dimethylcyclopropanecarboxylate)  con- 
centrations and  amounts  washed  from  mature 
cotton  (Gossypium  hirsutum  L.)  plants.  Permeth- 
rin concentration  in  plant  washoff  was  independent 
of  rain  intensity  when  25  mm  of  simulated  rain  was 
applied  at  6.6,  13.0,  25.7,  and  51.3  mm/h,  2  h  after 
permethrin  was  applied  at  0.224  kg/ha.  Concentra- 
tions were  less  when  the  same  amount  of  simulated 
rain  was  applied  at  106.4  mm/h.  Permethrin  con- 
centrations in  plant  washoff  decreased  rapidly 
during  the  early  phases  of  washoff.  About  35%  of 
the  permethrin  load  on  the  plants  2  h  after  applica- 
tion was  washed  off  by  25  mm  of  rain.  An  addi- 
tional 76  mm  of  rain  removed  only  11%  more  of 
the  permethrin  from  the  plants.  Rainfall  amount 
had  greater  influence  than  rainfall  intensity  on  the 
amount  of  permethrin  washed  from  the  cotton 
plants.  (Lantz-PTT) 
W86-05385 


POTASSIUM  LOSSES  IN  RUNOFF  AND 
DRAINAGE  WATERS  FROM  CROPPED, 
LARGE-SCALE  LYSIMETERS, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agronomy. 

R.  L.  Jones,  and  T.  D.  Hinesly. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  2,  p  137-140,  April-June  1986.  4  tab,  10  ref. 

Descriptors:  'Potassium,  'Agricultural  runoff, 
'Digested  sludge,  'Drainage  water,  Lysimeters, 
Wastewater  farming,  Irrigation,  Corn  plants. 

Losses  of  total  recoverable  potassium  (K)  were 
measured  in  runoff  and  percolate  waters  from  field 
lysimeter  plots  of  Blount  silt  loam  (fine,  illitic, 
mesic  Aerie  Ochraqualfs)  from  May  1972  through 
April  1974.  Six  plots  were  irrigated  annually  with 
digested  sewage  sludge,  while  another  six  plots 
which  had  been  treated  with  a  complete  fertilizer 
were  irrigated  with  well  water.  Each  year  all  plots 
were  fertilized  with  KC1  in  amounts  that  supplied 
269  kg  K/ha  prior  to  the  preparation  of  a  seedbed 
for  corn  (Zea  mays  L.).  For  the  2  years  of  record, 
combined  K  losses  in  runoff  and  drainage  waters 
from  sludge-treated  plots  averaged  41.9  and  8.2 
kg/ha,  respectively.  For  the  same  years,  losses 
from  plots  irrigated  with  well  water  averaged  23.3 
and  10.5  mg  K/ha  in  runoff  and  drainage  waters, 
respectively.  The  differences  between  treatments 
within  each  year  were  not  significant  between 
years  within  treatment.  Large  K  losses  occurred  in 
runoff  during  heavy  summer  rains  and  in  winter 
when  rapid  snow  melt  and  rain  events  took  place. 
Consistently  higher  K  losses  were  observed  in 
drainage  waters  during  late  winter  and  spring  peri- 
ods for  both  years.  Median  concentrations  of  total 
recoverable  K  in  runoff  and  drainage  waters  from 
sludge-treated  plots  were,  respectively,  7.5  and  4.8 
mg/L  in  the  first  year,  and  7.8  and  2.4  mg/L 
during  the  second  year.  Respective  data  for  water- 
irrigated  lysimeters  were  6.0  and  2.9  mg  K/L  in 

1972  through  1973,  and  7.5  and  1.8  mg  K/L  in 

1973  through  1974.  Potassium  losses  were  small 
when  compared  to  amounts  supplied  as  constitu- 
ents of  sludge  and  fertilizer,  and  to  soil  levels  of 
total  native  and  acid-extractable  K.  In  the  drier 
year,  1973  through  1974,  total  K  losses  in  runoff 
and  drainage  from  plots  receiving  conventional 
fertilizers  were  similar  to  weights  of  K  removed  in 
grain.  (Author's  abstract) 

W86-05388 


COMPARISON  OF  METHODS  FOR  ESTIMAT- 
ING SULFATE  EXPORT  FROM  A  FORESTED 
WATERSHED, 

Pennsylvania  State  Univ.,  University  Park.  School 
of  Forest  Resources. 

M.  S.  Dann,  J.  A.  Lynch,  and  E.  S.  Corbett. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  2,  p  140-145,  April-June  1986.  1  fig,  6  tab, 
17  ref. 

Descriptors:  'Sulfates,  'Solute  transport,  'Forest 
watersheds,  'Estimating  equations,  Model  studies, 
Pennsylvania,  Flow  pattern,  Regression  analysis, 
Statistical  analysis,  Ion  transport,  Nutrient  remov- 
al. 

Seven  methods  of  estimating  sulfate  export  from  a 
forested  watershed  in  central  Pennsylvania  were 
compared.  One  method  involved  simple  linear  re- 
gression of  discharge  and  concentration  data,  two 
methods  were  based  on  regression  models  in  which 
the  concentration  data  were  stratified  by  flow  fre- 
quency or  duration,  two  methods  weighted  the 
mean  concentration  by  discharge,  one  method  used 
a  simple  unweighted  mean  concentration,  and  one 
weighted  export  according  to  the  length  of  the 
sampling  period  interval.  The  regression  models 
produced  the  highest  export  estimates  but  were 
considered  statistically  invalid  because  the  data  set 
did  not  adhere  to  the  statistical  requirements  of 
independence,  normality,  and  linearity.  Weighted 
and  unweighted  mean  concentration  methods  gave 
the  lowest  estimates  of  export  because  they  gave 
less  emphasis  to  high  flows  during  which  the  ma- 
jority of  sulfate  was  exported  from  the  watershed. 
The  period-weighted  method  gave  intermediate  to 
high  export  estimates  because  it  took  into  consider- 
ation the  large  export  of  sulfate  during  high  flows, 
and  appeared  to  offer  the  best  estimate  of  sulfate 
export  from  the  watershed  studied  within  the  con- 
ditions and  limitations  of  the  data  set.  Although 
limited  to  sulfate  export  from  a  forested  watershed, 
these  results  would  appear  to  be  applicable  to  any 
ion,  particularly  if  the  solute  concentration  of  the 
ion  is  flow  related.  (Lantz-PTT) 
W86-05389 


ONE-DIMENSIONAL  MODEL  OF  CHEMICAL 
DIFFUSION  AND  SORPTION  IN  SATURATED 
SOIL  AND  AQUATIC  SYSTEMS, 

Morrison-Knudsen  Engineers,  Inc.,  Denver,  CO. 
D.  L.  Corwin. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  2,  p  173-182,  April-June  1986.  9  fig,  2  tab, 
27  ref. 

Descriptors:  'Models  studies,  'Chemical  diffusion, 
'Sorption,  'Saturated  soils,  'Path  of  pollutants, 
Aquatic  environment,  Adsorption,  Chemical  reac- 
tions, Physicochemical  properties,  Simulation  anal- 
ysis, Solute  transport,  Boron,  Diquat,  Bromacil. 

A  one-dimensional  model  for  chemical  diffusion  in 
saturated  porous  media  systems  is  presented.  The 
model  provides  for  adsorption-desorption  reac- 
tions, either  Freundlich  or  Langmuir,  and  both 
solid  and  liquid  phase  first-order  chemical  degrada- 
tion under  isothermal,  water-saturated  conditions. 
Finite-difference  solutions  to  the  model  which  sim- 
ulate the  one-dimensional  diffusion  of  an  inorgan- 
ic/organic chemical  from  the  sediment  of  an  aquat- 
ic system  into  the  overlying  water  are  provided  for 
a  variety  of  initial  and  boundary  conditions.  Analo- 
gous applications  to  flow  processes  within  a  struc- 
tured soil  can  be  made  for  the  diffusion  of  an 
inorganic/organic  chemical  into  and  out  of  saturat- 
ed planar  soil  aggregates.  The  initial  and  boundary 
conditions  are  designed  to  simulate  a  variety  of 
aquatic  situations:  ponds,  lakes,  streams,  rivers  and 
oceans.  Both  explicit  and  implicit  finite-difference 
schemes  are  presented  for  four  different  saturated 
systems.  The  model  provides  a  means  of  assessing 
the  physicochemical  dynamics  of  chemical-sedi- 
ment-water interactions  and  of  assessing  the  pollu- 
tion potential  of  chemicals  to  plants  and  animals  as 
determined  by  their  propensity  to  migrate  to  differ- 
ent compartments  of  the  aquatic  environment.  The 
models  can  also  determine  the  influence  of  diffu- 
sion processes  within  planar  soil  aggregates  upon 
solute  flow  in  saturated  structured  soils.  Various 
simulations  are  presented  for  boron  (B),  diquat 
(l,r-ethylene-2,2'dipyridilium      dibromide),      and 


bromacil         (5-bromo-3-sec-buty)-6-methyluracil). 

(Lantz-PTT) 

W86-05390 


PHOTOCHEMICAL  AND  MICROBIAL  DEG- 
RADATION OF  2,4,5-TRICHLOROANILINE  IN 
A  FRESHWATER  LAKE, 

Georgia  Univ.,  Athens.   Dept.  of  Microbiology. 
H.  -M.  Hwang,  R.  E.  Hodson,  and  R.  F.  Lee. 
Applied  and   Environmental   Microbiology,   Vol. 
50,  No.  5,  p  1177-1180,  November  1985.  4  tab,  22 
ref. 

Descriptors:  'Biodegradation,  'Path  of  pollutants, 
•Fate  of  pollutants,  'Chlorinated  hydrocarbons, 
•Microbial  degradation,  'Photochemical  degrada- 
tion, 'Eutrophic  lakes,  Lakes,  Georgia,  Algae, 
Bacteria,  Mineralization. 

Surface  waters  from  a  eutrophic  lake,  Lago  Lake, 
in  northern  Georgia  were  incubated  with  14-C 
labeled  2,4,5-trichloroaniline  to  study  the  disap- 
pearance of  the  parent  compound  and  production 
of  14-C02.  There  was  no  degradation  of  the  com- 
pound in  the  dark.  Under  12  h  of  sunlight  and  12  h 
of  darkness,  28%  of  the  trichloroaniline  was  de- 
graded. Mineralization  after  24  h  in  poisoned  (abi- 
otic; 1  mg/1  mercuric  chloride  added)  and  untreat- 
ed lake  water  was  5.5  and  6.8%  respectively.  Thus, 
81%  of  the  mineralization  was  attributable  to  pho- 
tochemical processes,  and  19%  was  attributable  to 
microbial  processes.  Most  biological  mineralization 
was  due  to  microbes  of  bacterial  size  (<1.0  mi- 
crometers). Approximately  90%  of  the  trichlor- 
oaniline bioaccumulated  was  associated  with  orga- 
nisms larger  than  1.0  micrometers,  e.g.,  algae. 
When  algae  were  removed  by  filtration,  the 
amount  of  trichloroaniline  mineralized  increased  to 
9.4%,  compared  with  6.8%  in  the  presence  of 
algae.  The  excretion  of  organic  compounds  by 
algae  may  have  inhibited  bacterial  mineralization 
of  photoproducts.  These  results  indicate  that  mi- 
crobial degradation  kinetics  and  rates  of  other 
physical  and  chemical  processes  must  be  assessed 
together  to  predict  the  persistence  of  organic  com- 
pounds  in  aquatic  environments.  (Peters-PTT) 
W86-05392 


BACTERIAL  PROFILE  OF  PETROCHEMICAL 
INDUSTRY  EFFLUENTS, 

Baroda  Univ.  (India).  Dept.  of  Biochemistry. 

For  primary  bibliographic  entry  see  Field   5D. 

W86-05393 


ROLE  OF  SPECIATION  IN  MERCURY  METH- 
YLATION  EM  SEDIMENTS  AND  WATER, 

Leicester  Polytechnic  (England).  School  of  Chem- 
istry. 

P.  J.  Craig,  and  P.  A.  Moreton. 
Environmental  Pollution  (Series  B),  Vol.  10,  No.  1, 
p  141-158,  1985.  1  fig,  5  tab,  20  ref. 

Descriptors:  'Mercury,  'Speciation,  'Path  of  pol- 
lutants, 'Estuaries,  'Sediments,  Methylmercury, 
Methylation,  Kinetics,  Chemical  reactions,  Solubil- 
ity. 

Nine  inorganic  mercury  (II)  complexes  were  pre- 
pared and  reacted  with  a  series  of  methyl  donors  in 
abiotic  reactions  in  distilled  water  to  determine 
inherent  methylation  capacity.  These  complexes 
were  also  incubated  in  sediments  capable  of  methy- 
lation to  determine  the  role  of  mercury  configura- 
tion and  speciation  in  the  environmental  produc- 
tion of  methyl  mercury.  The  rate  and  extent  of  the 
methylation  of  inorganic  mercury  depended  mark- 
edly on  the  chemical  speciation  of  the  mercury  and 
the  methylating  agent.  The  presence  of  mercury 
(II)  -  chlorine  covalent  bonding  had  an  inhibitory 
effect  on  methylation  by  methyl  cobalamin 
(CH3CoB12)  and  in  natural  sediments.  The  role  of 
radical  and  carbonium  ion  methylation  mechanisms 
was  also  investigated.  In  a  typical  estuarine  sedi- 
ment the  extent  of  mercury  methylation  is  as  fol- 
lows: Hg(OAc)2  >  Hg(cyst)2  > 
Hg(cystXHcyst)Cl  >  Hg(meth)2(2+)  > 
Hg(eth)2(2  +  )  >  Hg(Hcyst)C12  >  (HgC12)2pen, 
where  OAc  =  acetate,  Hcyst  =  cysteine,  meth  = 
methionine,  eth  =  ethionine  and  pen  =  penicilla- 
mine. This  is  consistent  with  mercury  methylation 
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arising  by  attack  of  a  methyl  carbanion  (CH3(-)  on 
inorganic  mercury  (II)  ions  derived  by  microbial 
breakdown  of  the  original  mercury  compounds 
added.  (Peters-PTT) 
W86-05395 


HEADWATER  STREAM  LOSSES  OF  NITRO- 
GEN FROM  TWO  COASTAL  PLAIN  WATER- 
SHEDS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

T.  C.  Jacobs,  and  J.  W.  Gilliam. 

Journal  of  Environmental  Quality,  Vol.  14,  No.  4, 

p  467-472,  October-December  1985.  3  fig,  5  tab,  23 

ref. 

Descriptors:  'Denitrification,  'Agricultural  water- 
sheds, *Path  of  pollutants,  'Coastal  plains,  'Nitro- 
gen compounds,  Soil  solution,  Fertilizers,  North 
Carolina,  Eutrophication,  Nonpoint  pollution 
sources,  Flood  plain,  Headwaters,  Forest  soils, 
Surface  runoff,  Oxidation-reduction  potential. 

Nitrogen  concentrations  and  water  flow  were 
measured  for  a  3-yr  period  from  two  watersheds  of 
the  Atlantic  Coastal  Plain  in  North  Carolina  to 
assess  sinks  for  N03-N.  From  the  Middle  Coastal 
Plain  watershed  with  1299  ha  of  predominantly 
well-  to  moderately  well-drained  soils,  the  losses  of 
N03-N  and  total  N  in  surface  drainage  water  were 
2.5  and  4.5  kg/ha/yr,  repectively.  The  Lower 
Coastal  Plain  watershed  with  6998  ha  of  somewhat 
poorly-  to  poorly-drained  soils  had  N03-N  and 
total  N  losses  of  0.5  and  2.5  kg/ha/yr,  respectively. 
These  values  were  much  lower  than  expected 
based  on  agricultural  production,  fertilizer  used, 
and  crop  efficiency.  Denitrification  between  the 
field  and  stream  is  the  primary  reason  for  these  low 
values.  However,  the  concentrations  of  N03-N  in 
streams  near  the  field  outlets  decreased  significant- 
ly as  N  enriched  water  moved  through  the  trans- 
port system.  Comparing  changes  in  nitrate  and 
chloride  concentrations  and  the  reducing  oxida- 
tion-reduction potential  in  the  stream  and  flood- 
plain  sediments  suggest  denitrification  as  the  loss 
mechanism  in  the  stream  transport  system.  Ostensi- 
bly the  stream  is  responsible  for  the  loss  rather 
than  the  riparian  area;  however,  the  area  inundated 
by  the  stream  is  small  compared  to  the  flood  plain. 
The  Middle  and  Lower  Coastal  Plain  watersheds 
have  2.5  and  94  ha  inundated  by  the  stream  while 
confined  to  the  channel,  but  in  a  moderate  flood, 
these  values  increase  to  20  and  250  ha,  respective- 
ly. While  instream  losses  of  N03-N  are  important 
in  this  region  to  maintain  water  quality,  they  are 
not  sufficient  to  completely  counter  heavy  loading 
by  nonpoint  sources.  (Author's  abstract) 
W86-05398 


ORGANIC  MICROPOLLUTANTS  AND  THE 
PROTECTION  OF  WATER  SUPPLDIS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Public  Health  Engineering  Lab. 

R.  Perry,  and  A.  E.  Mclntyre. 

Effluent  and  Water  Treatment  Journal,  Vol.  26, 

No.  1,  p  15-18,  January  1986.  3  tab,  14  ref. 

Descriptors:  'Organic  matter,  'Environmental 
protection,  'Groundwater  protection,  'Micropol- 
lutants,  'Water  reuse,  'Water  treatment,  Ground- 
water pollution,  Water  pollution  control,  Surface 
water,  Pollutants. 

Contamination  of  surface  and  ground  waters  is 
briefly  reviewed  and  appropriate  treatment  tech- 
nology for  the  production  of  acceptable  quality 
drinking  water  was  considered.  Health  risks  were 
evaluated  in  a  comparison  between  surface  water 
with  ground  water,  and  chlorinated  water  com- 
pared with  non-chlorinated  water.  The  presence  of 
trihalomethane  (THM)  in  drinking  water  was  also 
evaluated  in  terms  of  potential  risk  to  health.  Both 
immediate  and  remote  hydrological  cycle  inputs 
were  found  to  be  of  concern.  In  the  latter  case,  on- 
site  treatment  of  industrial  effluents  prior  to  dis- 
charge to  foul  sewers  or  surface  waters  was  found 
to  be  the  most  desirable  option  to  effect  protection 
of  re-use  rivers.  In  the  former  case,  it  was  found  to 
be  important  that  progress  in  developing  new 
water  treatment  processes  is  matched  by  progress 
in  the  perception  of  problems  and  the  need  to 
apply  new  technology.  (Master-PTT) 


W86-05405 


OCCURENCE  OF  RADIOACTTVTrY  IN 
PUBLIC  WATER  SUPPLD2S  IN  THE  UNITED 
STATES, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

C.  T.  Hess,  J.  Michel,  T.  R.  Horton,  H.  M. 

Prichard,  and  W.  A.  Coniglio. 

Health  Physics,  Vol.  48,  No.  5,  p  553-586,  May 

1986.  8  fig,  17  tab,  91  ref. 

Descriptors:  'Water  supply,  'Radioactivity, 
'Groundwater,  'Geohydrology,  'Surface  water, 
•Radon,  United  States,  Cancer,  Geologic  forma- 
tions, Radium,  Radium  isotopes,  Uranium,  Urani- 
um isotopes,  Radioisotopes,  Surface  water  records, 
Geology,  Public  health,  Surveys,  Distribution  pat- 
terns. 

State  and  national  surveys  of  radionuclide  levels  in 
public  water  supplies  are  reviewed,  with  emphasis 
on  the  influence  of  geological  setting  (Rock  type 
and  nature  of  the  ground  water  flow  system). 
More  than  51,000  measurements  for  gross  alpha- 
particle  and/or  Ra  activity;  89,000  measurements 
for  U;  and  9,000  measurements  for  Rn  were  con- 
sidered in  terms  of  11  geological  provinces  com- 
prising the  contiguous  United  States.  The  highest 
level  of  Ra  were  found  in  the  Upper  Coastal  Plain, 
Glaciated  Central  Platform,  and  Colorado  Plateau 
provinces.  The  highest  levels  of  U  were  in  the 
Colorado  Plateau,  West  Central  Platform,  and 
Rocky  Mountains.  The  highest  levels  of  Rn  were 
in  the  New  England  and  Appalacian  Highlands/ 
Piedmont  provinces.  Surface  waters  had  low  levels 
of  Ra  and  Rn  compared  to  groundwater,  but  com- 
parable levels  of  U.  Utilities  serving  small  popula- 
tions had  the  highest  concentrations  of  earth  radio- 
nuclide and  also  the  least  sampling  records.  Risk 
estimates  are  presented  in  terms  of  excess  fatal 
cancers  per  70.7-year  lifetime.  A  principle  conclu- 
sion is  that  geological  setting  can  serve  as  an 
indication  of  the  need  for  careful  monitoring  of 
radioactivity  in  public  water  supplies.  Specific  con- 
clusions regarding  distribution  and  transport  and 
recommendations  on  regulation  and  monitoring  are 
presented.  (Robinson-PTT) 
W86-05407 


DISTRIBUTION  OF  ACDD  DEPOSITION  IN 
GERMANY, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  fuer  Angewandte  Physikalische 
Chemie. 

P.  Valenta,  V.  D.  Nguyen,  F.  Wagner,  and  H.  W. 
Nurnberg. 

Experientia  EXPEAM,  Vol.  42,  No.  4,  p  330-339, 
April  1986.  1 1  fig,  5  tab,  34  ref. 

Descriptors:  'Acid  rain,  'Hydrogen  ion  concentra- 
tion, 'Sulfuric  acid,  Germany,  Ruhr,  Sampling  net- 
work, Acid  distribution,  Acid  deposition,  Precipi- 
tation amount,  Rain,  Snow,  Wet  deposition. 

The  distribution  of  acid  deposition  by  atmospheric 
precipitations  in  the  Federal  Republic  of  Germany 
is  discussed,  based  on  investigations  of  the  wet 
H(+)-deposition  during  1980-1984,  using  a  net- 
work of  16  automated  samplers  located  in  various 
categories  of  ecosystems.  An  increase  of  the  H(+)- 
concentration  and  H(+)-deposition  values  was  ob- 
served from  1980  onwards  with  a  maximum  in 
1981  and  a  slow  decrease  in  the  next  two  years.  In 
the  more  significantly  polluted  regions,  the  remov- 
al of  H(+)-ions  by  wash-out  is  more  effective  than 
in  the  rural  regions.  In  the  Ruhr  region,  the  hydro- 
gen ion  concentration  is  shifted  to  more  acid 
values,  due  to  the  wash-out  of  acid  particles  and 
aerosols.  In  regions  with  metallurgical  industry, 
the  hydrogen  ion  concentration  is  shifted  to  more 
alkaline  values  due  to  the  wash-out  of  alkaline 
particles.  The  free  acid  in  rain  and  snow  is  rather 
uniformly  distributed  over  the  whole  area  as  a 
result  of  mesoscalic  transport  of  the  acid  precur- 
sors S02  and  NOx  and  the  concomitant  formation 
of  acid  in  the  cloud  droplets  leading  to  acid  deposi- 
tion by  rain-out.  (Peters-PTT) 
W86-05413 


Sources  Of  Pollution — Group  5B 

ATMOSPHERIC  AMMONTUM  SULPHATE 
DEPOSITION  AND  rTS  ROLE  IN  THE  ACIDI- 
FICATION AND  NITROGEN  ENRICHMENT 
OF  POORLY  BUFFERED  AQUATIC  SYSTEMS, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

J.  A.  A.  R.  Schuurkes. 

Experientia  EXPEAM,  Vol.  42,  No.  4,  p  351-357, 

April  15,  1986.  5  fig,  6  tab,  31  ref. 

Descriptors:  'Acid  rain,  'Ammonium,  'Hydrogen 
ion  concentration,  Norway,  Sweden,  Denmark, 
Scotland,  Belgium,  Germany,  Britain,  Europe,  Ni- 
trogen, Sulphuric  acid,  Nitric  acid,  Manure,  Crop- 
land, Air  pollution,  Cattle. 

Acidification  of  aquatic  environments  is  one  of  the 
phenomena  linked  to  the  problems  of  acid  precipi- 
tation. An  analysis  of  the  hydrogen  ion  concentra- 
tion in  the  Netherlands  revealed  that  most  of  the 
acidic  waters  are  in  the  middle,  southern,  and 
eastern  parts  of  the  country.  In  Scandinavian  coun- 
tries, it  is  assumed  that  acidification  is  the  result  of 
increased  deposition  of  strong  acids  like  sulphuric 
and  nitric  acid.  In  the  rainwater  of  northern  Britain 
and  Norway,  there  is  a  correlation  between  the 
H(+)  concentration  and  the  excess  of  sulfate  ions. 
The  atmospheric  transport  of  NH(3+),  emitted 
from  breeding  farms  and  strongly  manured  crop- 
land, causes  severe  loading  of  neighboring  nonagri- 
cultural  environments.  The  wet  deposition  of  am- 
monium sulphate  is  enhanced,  while  the  hydrogen 
ion  concentration  of  rainwater  is  only  slightly 
acidic.  Due  to  the  variation  of  gaseous  pollutants 
over  the  Netherlands  large  differences  are  noticed 
in  the  relative  contribution  of  each  acidifying  com- 
ponent in  rainwater.  In  areas  with  high  atmospher- 
ic NH(3)  concentrations,  ammonium  sulfate  con- 
tributes the  major  part  to  the  potential  acidifying 
influence  of  wet  deposition.  Preliminary  experi- 
ments show  a  casual  relation  between  ammonium 
sulfate  and  water  acidification,  ammonium  enrich- 
ment and  the  expansion  of  ammonium  tolerant 
shore  macrophytes.  In  the  Netherlands,  the  deposi- 
tion of  NH(3)  and  SO(2)  derived  compounds  has 
provided  the  major  contribution  to  acidification 
and  N-enrichment  of  hydrologically  isolated, 
poorly  buffered  pools.  (Peters-PTT) 
W86-05414 


EFFECTS  OF  ACID  DEPOSITION  ON  CROPS 
AND  FORESTS, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
J.  N.  B.  Bell. 

Experientia  EXPEAM,  Vol.  42,  No.  4,  p  363-371, 
April  15,  1986.  5  fig,  4  tab,  82  ref. 

Descriptors:  'Acid  rain,  'Forests,  'Cropland, 
'Sulfur  dioxide,  'Nitrogen  oxide,  Pine  trees,  Ger- 
many, England,  Ohio,  Pennsylvania,  Tree  canopy, 
Beans,  Carrots,  Maize,  Green  pepper,  Strawberry, 
Alfalfa,  Mustard  green,  Species  diversity,  Hard- 
wood, Conifers,  Soil  types. 

Acid  deposition  includes  the  gases,  sulfur  dioxide 
and  nitrogen  oxides,  and  their  derivative  acids 
which  are  dissolved  in  various  forms  of  precipita- 
tion. The  effects  of  both  dry  and  wet  deposition  on 
crops  and  forests  are  reviewed,  including  interac- 
tions between  these  two  categories  of  pollutant. 
The  effects  of  S02  and  N02  on  conifers  (Pinus 
sylvestris,  Scots  pine)  were  studied  in  the  Rurh 
region  of  Germany.  This  species  was  absent  from 
sites  where  the  mean  annual  S02  concentration 
exceeded  75  ppb.  A  similar  investigation  in  indus- 
trial regions  of  the  southern  Pennine  hills  in  north- 
ern England  found  a  significant  negative  correla- 
tion between  mean  winter  S02  levels  and  the 
frequency  of  occurrence  of  P.  sylvestris.  It  appears 
that  hardwoods  are  less  susceptible  to  S02  than 
are  conifers.  A  study  of  changes  in  species  compo- 
sition of  a  forest  subjected  to  different  levels  of 
S02  and  NOx  in  the  Ohio  River  Valley  suggested 
that  air  pollution  caused  both  primary  and  second- 
ary effects;  the  tree  canopy  showed  increased  mor- 
tality, but  this  permitted  an  increase  in  sub-canopy 
and  shrub  species  density,  which  in  turn  sup- 
pressed diversity  in  the  herb  layer.  A  similar  study 
in  Pennsylvania  showed  that  greater  adverse  ef- 
fects occurred  on  the  sub-canopy,  shrub,  and  herb 
layers.  The  net  response  of  agricultural  crops  to 
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acidic  deposition  is  the  result  of  the  interaction 
between  the  positive  effects  of  sulphur  and  nitro- 
gen fertilization,  the  negative  effects  of  acidity,  and 
the  interaction  between  these  factors  and  other 
environmental  conditions  such  as  soil  type  and  the 
presence  of  other  pollutants.  (Peters-PTT) 
W86-05415 


EFFECT  OF  AIRBORNE  SULPHUR  AND  NI- 
TROGEN DEPOSITION  ON  AQUATIC  AND 
TERRESTRIAL  HEATHLAND  VEGETATION, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

J.  G.  M.  Roelofs. 

Experientia  EXPEAM,  Vol.  42,  No.  4,  p  372-377, 

April  15,  1986.  1  fig,  6  tab,  40  ref. 

Descriptors:  'Acid  rain,  'Aquatic  vegetation, 
•Ammonium,  'Pine  trees,  'Sulphur,  'Nitrogen, 
Netherlands,  Heather,  Grass,  Oligotrophy  lakes, 
Carbon  dioxide,  Peat,  Pine  trees,  Conifers,  Cattle, 
Nutrients,  Carbonate. 

Heathlands  and  peatlands  are  often  neglected  areas 
in  the  acid  rain  research,  probably  due  to  the  low 
economic  value  of  these  areas.  During  the  last 
decades,  dramatic  changes  have  taken  place  in  the 
plant  communities  of  these  areas.  The  number  of 
moorland  pools  and  small  lakes  in  which  Littorel- 
lion  species  occur  has  declined;  heathlands  have 
turned  into  grasslands  and  particularly  in  areas 
with  intensive  stockbreeding,  the  condition  of  the 
pine  forests  is  bad.  The  change  from  heather  into 
grass  dominated  heathlands  appeared  to  be  caused 
by  the  high  atmospheric  nitrogen  enrichment. 
Acidification  of  oligotrophic,  poorly  buffered 
pools  in  heathland  areas,  results  in  the  disappear- 
ance of  all  submerged  plant  species,  caused  by  the 
too  low  C02  levels  in  the  water  layer.  The  vitality 
of  the  pine  forests  decreases;  apart  from  the  prema- 
ture shedding  of  needles  as  a  result  of  nutrient 
deficiencies,  they  become  more  susceptible  to  sec- 
ondary stress  factors  such  as  NH3,  03,  drought 
and  fungal  diseases.  Acidification  of  poorly  buffed 
heathland  soils  as  a  result  of  acid  or  acidifying 
precipitation  leads  to  a  strong  decline  in  the 
number  of  plant  species.  Acidification  of  a  water 
body  above  a  carbonate-free  sediment  leads  to 
disappearance  of  all  submerged  macrophytes  due 
to  lack  of  carbon  dioxide.  Acidification  of  a  water 
body  above  a  sediment  containing  little  carbonate, 
as  a  result  of  ammonium-containing  acidifying  pre- 
cipitation, leads  to  a  suppression  of  the  isoetid 
plant  community  by  luxuriant  growth  of  Juncus 
bulbosus  and/or  Sphagnum  species  as  a  result  of 
increased  carbon  dioxide  and  ammonium  levels  in 
the  water  layer.  Airborne  ammonium  deposition 
on  acidic  heathland  soils  leads  to  a  succession  from 
heather-dominated  into  grass-dominated  heath- 
lands. (Peters-PTT) 
W86-05416 

5C.  Effects  Of  Pollution 

FROM  SWAMP  TO  LAKE:  RECENT  CHANGES 
IN  A  LOWLAND  TROPICAL  SWAMP, 

Papua  New  Guinea  Univ.,  Port  Moresby.  Dept.  of 

Biology. 

P.  L.  Osborne,  and  N.  V.  C.  Polunin. 

Journal  of  Ecology,  Vol.  74,  No.  1,  p  197-210, 

March  1986.  9  fig,  19  ref. 

Descriptors:  'Lakes,  •Swamps,  'Papua  New 
Guinea,  'Waigani  Lake,  Sediment  profiles,  Organ- 
ic matter,  Water  content,  Sediment  cores,  Phos- 
phorus, Nitrogen,  Diatom  stratigraphy,  Aquatic 
plants. 

Sediment  cores  from  Waigani  Lake,  close  to  Port 
Moresby,  Papua  New  Guinea,  were  analyzed  to 
relate  the  sediment  record  to  the  vegetation 
changes  known  to  have  taken  place  and  to  assess 
reasons  for  the  changes.  Aerial  photographs  show 
freshwater  vegetation  changes  since  the  1950s. 
Records  of  diatom  assemblages  and  plant  seeds  in 
sediment  cores  confirm  that  the  lake  was  at  one 
time  dominated  by  a  mixed  emergent  swamp,  that 
this  was  replaced  by  floating-leaved  plants  and  that 
the  latter  were  replaced  by  the  present  open  water. 
This  is  characterized  as  a  partial   reversal  of  a 


hydrosere.  Marked  variations  in  organic  and  mois- 
ture content,  and  phaeopigments,  total  nitrogen 
and  total  phosphorus  concentrations  with  depth  in 
the  sediment  cores  indicate  substantial  changes  in 
the  aquatic  environment.  Increases  in  both  nitro- 
gen and  phosphorus  concentrations  closely  predate 
the  major  vegetation  changes.  Water  level  change 
is  an  obvious  cause  but  cannot  explain  all  features 
of  the  vegetational  changes  observed.  Evidence  is 
presented  to  show  that  nutrient  enrichment  could 
have  been  influential.  These  two  influences  cannot 
be  separated  easily  in  the  present  record  because 
the  same  cause,  increase  in  sewage  and  urban 
runoff  with  human  development  in  the  catchment, 
has  led  to  both.  (Peters-PTT) 
W86-04697 


NITROGEN  CYCLING  IN  A  FRESHWATER 
MARSH  OF  PANICUM  HEMITOMON  ON 
THE  DELTAIC  PLAIN  OF  THE  MISSISSIPPI 
RIVER, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2H. 
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WATER  RELATIONS  OF  CHROMIUM  VI 
TREATED  BUSH  BEAN  PLANTS  (PHASEO- 
LUS  VULGARIS)  L.  CV.  CONTENDER)  UNDER 
BOTH  NORMAL  AND  WATER  STRESS  CON- 
DITIONS, 

Universidad  Autonoma  de  Barcelona  (Spain).  Fac- 
ulty of  Sciences. 

J.  Barcelo,  C.  Poschenrieder,  and  B.  Gunse. 
Journal  of  Experimental  Botany,  Vol.  37,  No.  175, 
p   178-187,  February   1986.   3  fig,   5  tab,   34  ref. 

Descriptors:  'Water  pollution  effects,  'Water 
stress,  'Beans,  'Plant  water  potential,  'Chromium, 
Water  potentials,  Solute  potential,  Agriculture, 
Leaves,  Turgidity,  Plant  Physiology,  Drought. 

The  effect  of  different  Cr  VI  concentrations  on 
leaf  water  potential,  solute  potential,  turgor  poten- 
tial and  relative  water  content  of  bush  bean  plants 
was  studied  in  the  presence  of  an  adequate  water 
supply  and  under  water  stress  conditions.  Plants 
were  grown  on  perlite  with  nutrient  solution  con- 
taining 0,  1.0,  2.5,  or  10.0  micrograms  per  cc  Cr. 
The  effect  of  Cr  on  water  relations  was  concentra- 
tion dependent,  and  primary  and  first  trifoliate 
leaves  were  affected  differently.  The  growth  re- 
ducing concentrations  of  Cr  generally  decreased 
leaf  water  potential  and  solute  potential  and  in- 
creased turgor  potential  in  primary  leaves.  The  1.0 
microgram  per  cc  Cr  treatment  did  not  affect 
growth,  but  altered  water  relations  substantially:  in 
primary  leaves,  leaf  water  potential  and  turgor 
potential  were  increased  and  solute  potential  de- 
creased, while  in  trifoliate  leaves  the  effect  was  the 
opposite.  All  Cr  treated  plants  resisted  water  stress 
for  longer  than  control  plants.  The  higher  water 
stress  resistance  may  be  due  to  the  lower  solute 
potential,  and  to  the  increased  cell  wall  elasticity 
observed  in  Cr  VI  treated  plants.  (Peters-PTT) 
W86-04701 


ACID  RAIN  -  A  FURTHER  LOOK  AT  THE 
EVIDENCE, 

For  primary  bibliographic  entry  see  Field  5B. 
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SCREENING         COMPLEX         HAZARDOUS 

WASTES  FOR  MUTAGENIC  ACTTVTrY  USING 

A  MODIFTED  VERSION  OF  THE  TLC/SAL- 

MONELLA  ASSAY, 

Health  Effects  Research  Lab.,  Research  Triangle 

Park,  NC.  Genetic  Bioassay  Branch. 

For  primary  bibliographic  entry  see  Field  5A. 
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DETERGENT   PHOSPHATE  BANS   AND   EU- 
TROPHICATION, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry   see   Field   5G. 
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CADMIUM-BINDING  PROTEIN  (METAL- 
LOTHIONEIN)  IN  CARP, 

Gifu  Pharmaceutical  Univ.  (Japan).  Dept.  of  Envi- 
ronmental Hygiene. 
H.  Kito,  Y.  Ose,  and  T.  Sato. 
Environmental    Health    Perspectives    EVHPAZ, 
Vol.  65,  p  117-124,  March  1986.  2  tab,  8  fig,  28  ref. 

Descriptors:  'Carp,  'Cadmium,  'Protein,  Metals, 
Metallothionein,  Toxicity,  Kidneys,  Amino  acids, 
Tolerance,  Chromatography,  Zinc,  Tissue  analysis, 
Detoxification. 

The  induction  of  metallothionein  (MT)  in  carp 
exposed  to  Cd  was  studied.  When  carp  were  ex- 
posed to  5  and  30  ppm  Cd  in  the  water,  the 
contents  of  low  molecular  weight  Cd  binding  pro- 
tein increased  in  the  hepatopancreas,  kidney,  gills 
and  gastrointestinal  tract  with  the  duration  of  ex- 
posure. This  Cd-binding  protein  was  purified  from 
hepatopancreas,  kidney,  gill,  and  spleen  of  carp 
administered  2  mg/kg  Cd  as  CdC12,  intraperiton- 
eally  for  6  days.  Two  Cd-binding  proteins  were 
separated  by  DEAE-Sephadex  A-25  column  chro- 
matography. These  proteins  had  Cd-mercaptide 
bonds,  high  cystein  contents  (29-34%),  but  no  aro- 
matic amino  acids  or  histidine.  From  these  charac- 
teristics the  Cd-binding  proteins  were  identified  at 
MT.  In  the  Cd-treated  group  (2  mg/kg  IP  daily  for 
3  days),  MT  was  present  in  the  nuclei,  sinusoids, 
and  extracellular  space  of  hepatopancreas,  in  addi- 
tion to  the  acinar  cells.  In  the  non-treated  group, 
MT  was  present  in  the  acinar  cells  of  hepatopan- 
crease  and  renal  convoluted  tubules.  Carps  were 
bred  in  1  ppm  Cd,  5  ppm  Zn,  and  tap  water  for  U 
days  followed  by  transfer  to  a  15  ppm  Cd  solution 
for  18  hr.  The  survival  ratio  was  highest  in  the  Zi 
group  followed  by  Cd-treated  and  control  groups 
indicating  a  development  of  tolerance  to  Cd  toxici 
ty  after  exposure  to  a  lower  concentration  of  C< 
and  Zn.  The  MT  contents  increased  in  hepatopan 
creas  and  kidney  in  the  order:  Zn>Cd>contro 
group.  (Peters-PTT) 
W86-04757 


COPPER-BINDING  PROTEINS  IN  LIVER  Ol 
BLUEGILLS  EXPOSED  TO  INCREASEI 
SOLUBLE  COPPER  UNDER  FTELD  AND  LAB 
ORATORY  CONDITIONS, 

Lawrence  Livermore  National  Lab.,  CA.  Environ 

mental  Sciences  Div. 

F.  L.  Harrison,  and  J.  R.  Lam. 

Environmental    Health    Perspectives    EVHPAZ 

Vol.  65,  p  125-132,  March  1986.  1  tab,  5  fig,  50  rel 

Descriptors:  'Bluegills,  'Copper,  'Proteins,  *Toi 
icity,  Detoxification,  Metals,  Hydrogen  ion  cor 
centration,  Livers,  Cadmium,  Zinc,  Electric  pow 
erplants,  Effluents,  Mortality,  Fish,  Tissue  analysil 

The  quantities  of  copper  associated  with  metallc 
proteins  were  determinedin  the  livers  of  bluegill 
exposed  to  different  concentrations  of  solubl 
copper  under  field  and  laboratory  conditions.  Th 
effect  of  the  pH  of  the  water  on  the  amounl 
present  and  the  distribution  among  metalloprotei 
fractions  was  assessed.  Analyses  were  performe 
on  bluegills  collected  from  the  impoundment  of  tl 
H.  B.  Robinson  Steam  Electric  Plant  (Florena 
SC)  near  the  effluent  discharge  of  the  power  plan 
near  the  water  intake  in  the  cooling  system,  an 
from  a  control  pond  as  well  as  on  bluegills  expose 
under  controlled  laboratory  conditions.  Metalk 
proteins  were  separated  into  low  molecular  weigl 
(LMW),  intermediate  molecular  weight  (IMw 
and  high  molecular  weight  (HMW)  fractions  b 
using  high-performance  liquid  chromatography.  1 
the  field-exposed  bluegills,  Cu  concentrations  : 
the  LMW,  IMW,  and  HMW  fractions  were  higl 
est  in  bluegills  from  the  discharge  site  and  lowe 
in  those  from  the  control  pond.  In  the  laborator 
exposed  bluegills,  Cu  concentrations  in  the  ft* 
tions  increased  with  exposure  concentration  ar 
time.  Concentrations  of  Cu  in  the  LMW  prote 
fraction  and  pellet  of  bluegills  exposed  to  H 
micrograms  Cu/L  appeared  to  plateau  with  lor 
exposure  times,  whereas  those  in  the  HMW  fra 
tion  continued  to  increase.  Bluegills  maintained 
80  micrograms  Cu/L  at  pH  5.5  accumulated  low 
concentrations  of  Cu  in  the  LMW  and  pellet  fra 
tions  and  higher  amounts  in  the  HMW  than  tho 
maintained   in   80  micrograms  Cu/L  at  pH  7. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Mortality  was  dependent  on  exposure  concentra- 
tion and  duration  and  was  higher  in  bluegills  main- 
tained in  water  at  pH  5.5  than  at  pH  7.0.  (Peters- 
PTT) 
W86-04758 


CADMIUM  ACCUMULATION  AND  PROTEIN 
BINDING  PATTERNS  IN  TISSUES  OF  THE 
RAINBOW  TROUT,  SALMO  GAntDNERI, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Bio- 
chemistry. 

J.  Kay,  D.  G.  Thomas,  M.  W.  Brown,  A.  Cryer, 
and  D.  Shurben. 

Environmental  Health  Perspectives  EVHPAZ, 
Vol.  65,  p  133-139,  March  1986.  3  tab,  3  fig,  16  ref. 

Descriptors:  'Cadmium,  *Trout,  'Proteins,  Toxici- 
ty, Body  burden,  Metallothionein,  Detoxification, 
Metals,  Chromatography,  Liver,  Kidneys,  Gills, 
Zinc,  Copper. 

Rainbow  trout  and  brown  trout  were  exposed  to 
environmentally  relevant  concentrations  of  cadmi- 
um by  inhalation.  A  variety  of  concentrations  and 
times  of  exposure  were  investigated  and  the  accu- 
mulation of  the  metal  in  the  tissues  and  organs  of 
each  species  was  determined.  The  gills,  liver  and 
kidney  together  accounted  for  99%  of  the  accumu- 
lated load  of  body  cadmium  in  the  fish.  The  cadmi- 
um in  all  three  organs  was  bound  by  two  low 
molecular  weight  proteins  distinct  in  character 
from  metallothionein.  The  isoforms  of  metalloth- 
ionein were  also  present  but  were  found  to  bind 
only  zinc  and  copper.  When  trout  were  injected 
with  cadmium  intraperitoneally,  most  of  the  metal 
accumulated  in  the  liver  where  it  was  sequestered 
by  the  two  isoforms  of  metallothionein.  Pre-expo- 
sure  of  the  trout  to  either  a  low  concentration  of 
cadmium  (for  several  months)  or  to  an  elevated 
concentration  of  zinc  (for  5  days)  allowed  the 
animals  to  survive  a  subsequent  exposure  to  a  high, 
otherwise  lethal  concentration  of  cadmium.  The 
proteins  responsible  for  sequestration  of  the  two 
metals  were  identified,  but  two  different  mecha- 
nisms seemed  to  be  involved  in  the  protection  of 
the  animals.  (Peters-PTT) 
W86-04759 


TRANSITION  METAL-BINDING  PROTEINS 
FROM  THREE  CHESAPEAKE  BAV  FISH  SPE- 
CIES, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  School  of 
Hygiene  and  Public  Health. 
R.  Andersen,  J.  Frazier,  and  P.  C.  Huang. 
Environmental    Health    Perspectives    EVHPAZ, 
Vol.  65,  p  149-156,  March  1986.  1  tab,  7  fig,  20  ref. 

Descriptors:  'Proteins,  'Heavy  metals,  'Chesa- 
peake Bay,  'Fish,  Cadmium,  Copper,  Zinc,  Metal- 
binding,  Catfish,  Bass,  Perch,  Estuaries,  Metalloth- 
ionein, Liver,  Chromatography,  Tissue  analysis, 
Electrochemistry,  Detoxification. 

Defense  mechanisms  against  toxicity  of  metals, 
particularly  transition  IB  and  IIB  metals,  copper, 
zinc,  and  cadmium  were  studied  in  striped  bass  and 
other  fish  species.  Similar  binding  proteins  exist  in 
the  fish  species  examined.  Their  constitutive  levels 
and  inducibility  differ,  with  striped  bass  showing 
only  about  10%  as  much  of  this  protein  as  white 
perch.  Livers  from  freshly  caught  fish  were  ex- 
tracted and  chromatographed  on  Sephade  G-75  to 
resolve  metal  binding  protein  (MBP)  in  the  5  to  20 
kdalton  range.  Upon  induction  with  cadmium,  the 
total  MBP  content  increased  in  both  catfish  and 
striped  bass,  with  significant  amounts  of  cadmium 
bound  to  the  protein.  In  white  perch,  induction  of 
MBPs  with  cadmium  could  not  be  demonstrated 
due  to  the  large  amount  of  constitutive  Cu-BP 
present,  although  significant  quantities  of  cadmium 
were  bound  to  MBP.  Electrochemical  analysis  of 
the  MBPs  by  polarography  indicated  that  the 
wave  properties  of  the  fish  MBPs  resemble  those 
of  rat  metallothionein.  These  studies  indicate  that 
MBPs  are  present  in  estuarine  fish  from  the  Chesa- 
peake Bay,  concentrations  of  BMPs  and  their  indu- 
cibility by  exogenous  cadmium  vary  with  species, 
and  fish  MBPs  may  be  related  to  mammalian  me- 
tallothionein. (Peters-PTT) 
W86-O4760 


NMR  STUDIES  OF  CRAB  AND  PLAICE  ME- 
TALLOTHIONEINS, 

Birkbeck    Coll.,    London    (England).    Dept.    of 

Chemistry. 

D.  P.  Higham,  J.  K.  Nicholson,  J.  Overnell,  and  P. 

J.  Sadler. 

Environmental    Health    Perspectives    EVHPAZ, 

Vol.  65,  p  157-165,  March  1986.  1  tab,  9  fig,  16  ref. 

Descriptors:  'Crabs,  Heavy  metals,  'Spectrosco- 
py, Zinc,  Detoxification,  Copper,  Cadmium,  Fish, 
Metallothionein,  Plaice,  Nuclear  magnetic  reso- 
nance. 

Cdll3-NMR  spectroscopy  was  used  to  character- 
ize the  cadmium-binding  sites  in  crab  metallothion- 
ein and  proton  NMR  to  investigate  the  reactivity 
of  the  bound  metal  ions  towards  EDTA.  The 
kinetics  of  metal  removal  from  proteins  such  as 
metallothionein  by  EDTA  can  be  followed  by 
measuring  the  intensities  of  the  separate  HI  reson- 
ances due  to  the  metal-EDTA  complexes.  This 
approach  allows  simultaneous  observations  of 
changes  in  the  proton  NMR  spectrum  of  the  pro- 
teins themselves,  which  are  related  to  changes  in 
the  tertiary  structure  of  the  protein.  Metallothion- 
eins  isolated  from  the  hepatopancreas  of  the  edible 
crab  and  the  plaices  after  cadmium  injection  are 
predominantly  cadmium  proteins  containing  only 
small  amounts  of  zinc  and  traces  of  copper.  Nearly 
all  the  zinc  present  in  the  protein  was  extracted  by 
EDTA  relatively  rapidly,  whereas  only  10  to  20% 
of  the  total  cadmium  was  removed  in  at  least  three 
steps.  The  total  (Cd  +  Zn)  metal  removed  at 
equilibrium  was  1.2  to  1.8  gram-ions/mole  protein. 
The  coordination  environments  of  the  cadmium 
ions  in  crab  metallothionein  were  investigated  by 
using  Cdll3-NMR,  and  compared  with  Cdll3- 
NMR  spectra  of  rabbit  liver  and  Scylla  serrate 
metallothioneins.  The  metal  binding  sites  in  the 
crab  metallothioneins  are  as  closely  related  to  the 
rabbit  metallothionein  as  to  that  from  the  Scylla 
serrata.  (Peter-PTT) 
W86-04761 


HG-  AND  CU-INDUCED  HEPATOCELLULAR 
CHANGES  IN  THE  MUMMICHOG,  FUNDU- 
LUS  HETEROCLITUS, 

New  Jersey  Medical  School,  Newark.  Dept.  of 

Anatomy. 

P.  Weis,  J.  D.  Bogden,  and  E.  C.  Enslee. 

Environmental    Health    Perspectives    EVHPAZ, 

Vol.  65,  p  167-173,  March  1986.  2  tab,  4  fig,  20  ref. 

Descriptors:  'Killifish,  'Copper,  'Mercury,  Heavy 
metals,  Methylmercury,  New  Jersey,  Liver,  Tissue 
analysis,  Detoxification,  Fish  physiology. 

A  morphological  approach  was  employed  in  the 
analysis  of  the  liver  of  the  mummichog  in  the 
course  of  examining  possible  mechanisms  that 
enable  the  fish  to  tolerate  heavy  metals.  The  liver 
was  chosen  because  it  is  the  source  of  metal  bind- 
ing proteins.  Less  than  10%  of  the  hepatic  copper 
and  none  of  the  mercury  were  associated  with 
metallothionein  in  the  cytosol.  Substantial  differ- 
ences were  noted  among  liver  of  Hg(2+)-  and 
Cu(2  +  )-treated  and  untreated  fish.  The  changes 
observed  may  be  related  to  the  species'  ability  to 
tolerate  these  metals.  In  earlier  work,  protein  anal- 
ysis of  liver  indicated  that  most  of  the  cytosolic  Cu 
is  bound  to  the  sulfhydryl  rich  metallothionein,  but 
that  Hg  is  not  associated  with  cytosolic  proteins. 
Morphometry  analysis  indicates  the  Hg-treatment 
increases  the  lipid  compartment  of  hepatocytes. 
This  lipid  increase  is  correlated  with  the  Hg  con- 
tent of  individual  liver  samples.  Cu  treatment 
causes  a  reduction  in  the  lipid  compartment,  re- 
duces cytoplasm  in  general,  and  an  increased  lyso- 
some  count.  X-ray  microanalysis  locates  Cu  in 
secondary  lysosomes,  but  not  in  other  organelles. 
Results  of  treatment  with  both  Hg(2  +  )  and 
Cu(2  +  )  are  similar  to  those  of  Hg(2  +  )  alone. 
Concentrations  of  Cu  in  liver  varied  too  much  to 
allow  assessment  of  correlations  with  cytoplasmic 
changes.  Usual  mechanisms  for  handling  toxic 
heavy  metals  include  binding  to  metallothionein 
and  sequestering  in  lysosomes.  Fish,  however,  can 
methylate  Hg.  Increased  cellular  lipid  may  be  a 
mechanism  for  sequestering  the  lipid-soluble  meth- 
ylmercury. (Peters-PTT) 
W86-04762 


Effects  Of  Pollution— Group  5C 

METAL-BINDING  PROTEINS  AS  METAL 
POLLUTION  INDICATORS, 

National  Research  Inst,  for  Oceanology,  Stellen- 

bosch  (South  Africa). 

H.  F.  -  K.  O.  Hennig. 

Environmental    Health    Perspectives    EVHPAZ, 

Vol.  65,  p  175-187,  March  1986.  2  tab,  12  fig,  30 

ref. 

Descriptors:  'Fish,  'Metals,  'Proteins,  'Pollutant 
identification,  'Bioindicators,  Cadmium,  Zinc, 
Copper,  Crayfish,  Hermit  crabs,  Shrimp,  Mussel, 
Limpets,  Bullia,  Grass,  Heavy  metals,  Amino 
acids,  Toxicity. 

Metal-binding  proteins  were  isolated  from  different 
marine  animals  that  were  kept  under  identical  en- 
riched conditions.  The  animals  used  differed  in 
phyla,  size,  mass,  age,  behavior,  food,  and  life 
stages  and  included:  crayfish,  hermit  crabs,  shrimp, 
mussels,  limpets,  bullia,  and  grass.  The  metals  that 
were  determined  were:  zinc,  cadmium,  and  copper. 
The  organisms  accumulated  metals  at  different 
rates.  Abnormal  molting  in  Crustacea  was  demon- 
strated in  the  absence  of  metal  accumulation  but  in 
the  presence  of  metal-binding  proteins.  The  pres- 
ence of  metal-binding  proteins  confirms  toxic  metal 
pollution.  This  concept  was  then  tested  under  field 
conditions  in  the  whelk  Bullia  digitalis  and  in 
metal-enriched  grass.  It  is  suggested  that  metal- 
binding  protein  determinations  should  replace 
metal  analyses  in  pollution  studies.  (Peters-PTT) 
W86-04763 


CADMIUM-BINDING  PROTEINS  IN  THE 
SCALLOP  PECTEN  MAXJJMUS, 

Institute  of  Marine  Biochemistry,  Aberdeen  (Scot- 
land). 

H.  C.  Stone,  S.  B.  Wilson,  and  J.  Overnell. 
Environmental    Health    Perspectives    EVHPAZ, 
Vol.  65,  No.  189-191,  March  1986.  1  tab,  3  fig,  14 
ref. 

Descriptors:  'Cadmium,  'Scallops,  'Chromatogra- 
phy, Amino  acids,  Carbohydrates,  Metallothion- 
ein, Proteins,  Tissue  analysis,  Detoxification. 

Progress  in  characterizing  the  cadmium-binding 
components  in  the  scallop  digestive  gland  is  dis- 
cussed. Scallops  accumulate  cadmium  naturally  in 
the  digestive  gland  to  a  level  of  approximately  100 
ppm  net  weight.  Of  this  cadmium,  60%  was  solu- 
ble and  was  composed  of  three  weight  classes  as 
judged  by  Sephadex  G-100  chromatography.  Of 
the  soluble  cadmium,  60%  was  in  the  55,000 
weight  range  and  20%  each  in  an  excluded  frac- 
tion and  a  10,000  molecular  weight  fraction.  The 
55,000  molecular  weight  fraction  showed  a  maxi- 
mum cadmium  concentration  of  1.4%.  The  cadmi- 
um was  thiolate  bound  but  not  as  strongly  as  in  the 
case  of  metallothionein.  The  10,000  molecular 
weight  fraction  was  a  metallothionein-like  protein. 
(Peters-PTT) 
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ENVIRONMENTAL  FATE  AND  AQUATIC 
TOXICOLOGY  STUDD2S  ON  PHTHALATE 
ESTERS, 

Exxon  Chemical  Co.,  Baton  Rouge,  LA. 

E.  F.  Group,  Jr. 

Environmental    Health    Perspectives    EVHPAZ, 

Vol.   65,  p  337-340,   March   1986.   2  tab,   5  ref. 

Descriptors:  'Aquatic  environment,  'Toxicity, 
'Phthalates,  Daphnia,  Esters,  Trout,  Minnows, 
Algae,  Shrimp,  Activated  sludge,  Organic  com- 
pounds, Biodegradation,  Bioassay,  Fish,  Benthos, 
Algae,  Invertebrates,  Solubility. 

A  condensation  of  the  results  and  conclusions  from 
Phase  1  of  a  study  sponsored  by  the  Chemical 
Manufacturers  Association  (CMA)  to  broaden  the 
environmental  data  base  on  phthalate  esters  is  pre- 
sented. The  concentration  at  which  effects  on 
aquatic  life  might  occur,  the  potential  for  biocon- 
centration  in  aquatic  life,  and  the  relative  persist- 
ence in  the  environment  of  14  phthalate  esters 
were  studied.  A  total  of  195  individual  studies 
were  carried  out.  No  single  test  species  was  unusu- 
ally sensitive  to  the  test  materials.  The  higher 
molecular  weight  (longer  side-chain)  phthalates  ex- 
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hibited  no  toxic  effects  up  to  their  limits  of  water 
solubility  in  the  test  systems.  No  lower  molecular 
weight,  more  water-soluble  phthalates,  exhibited 
unusually  severe  effects  even  though  they  pro- 
duced toxic  effects  below  their  limits  of  water 
solubility.  Data  from  water  flea  chronic  studies, 
coupled  with  recent  data  published  outside  of  the 
CMA  program,  show  that  effect  levels  for  di(2- 
ethylhexyl)  phthalate  (DEHP)  and  other  phtha- 
lates are  one  to  two  orders  of  magnitude  (10  x  100 
x)  above  the  3  ppb  reproductive  effect  level  for 
DEHP  reported  in  1973.  Phthalates  were  shown  to 
be  practically  nonvolatile  and  only  sparingly  solu- 
ble in  water.  The  high  molecular  weight  phthalates 
can  be  expected  to  partition  preferentially  from 
water  to  organic  matter.  All  phthalates  tested  were 
readily  biodegraded  under  the  aerobic/highly  mi- 
crobial population  test  conditions.  The  CMA 
Phthalate  Esters  Panel  believes  the  scientific  data 
support  a  conclusion  that  phthalates  do  not  pose  a 
significant  threat  to  the  environment.  (Peters-PTT) 
W86-04765 


FRESHWATER  BIOLOGICAL  MONITORING. 

International  Association  on  Water  Pollution  Re- 
search and  Control,  London  (England). 
For  primary  bibliographic  entry  see  Field  5A. 
W86^04767 


FRESHWATER  BIOLOGICAL  MONITORING: 
KEYNOTE  ADDRESS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-04768 


EARLY  WARNING  OF  EUTROPHICATION  IN 
RIVERS  BY  ANALYSIS  OF  PEBIPHYTON 
CHLOROPHYLL  A, 

National    Board    of  Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04772 


INVESTIGATIONS  INTO  THE  CAUSES  OF 
FISH  KILLS  OCCURRING  IN  THE  RIVER 
MEUSE  (1979-1983), 

Antwerpse  Waterwerken  (Belgium). 
F.  Van  Hoof,  W.  Van  Craenenbroeck,  and  D. 
Marivoet. 

IN:  Freshwater  Biological  Monitoring,  Proceed- 
ings of  a  Specialised  Conference  held  in  Cardiff, 
England,  September  12-14,  1984.  New  York,  1984. 
p  53-63,  5  fig,  6  tab,  10  ref. 

Descriptors:  *Water  pollution,  'Cyanide,  *Water 
pollution  effects,  *Fishkill,  Meuse  River,  River 
Meuse,  Ourthe  River,  Tissue  analysis,  Fish  kill, 
Lethal  limit,  Toxicity,  Belgium,  Heavy  metals, 
Cadmium,  Zinc,  Copper. 

A  series  of  fish  kills  occuring  in  the  rivers  Meuse 
and  Ourthe  at  Liege  (Belgium)  has  been  investigat- 
ed by  analysis  of  water  samples  collected  near  the 
sites  of  the  incidents  and  by  analysis  of  fish  tissues 
obtained  from  representatives  of  dominant  species 
killed  in  the  incidents.  Most  kills  were  shown  to  be 
caused  by  cyanide  containing  discharges.  In  three 
of  these,  no  other  toxicants  than  cyanide  were 
involved.  In  the  remaining  cases  discharges  con- 
taining cyanides  and  metals  were  found.  The  anal- 
ysis of  fish  tissues  for  metals  proved  to  be  a  valua- 
ble tool  for  confirming  or  excluding  the  implica- 
tion of  metals  in  these  incidents.  Complementary  to 
the  conclusions  concerning  acute  exposure,  infor- 
mation is  obtained  on  the  levels  and  distribution  of 
cadmium,  zinc  and  copper  due  to  chronic  expo- 
sure. For  cadmium  a  substantial  decreases  in  tissue 
concentrations  has  occurred  over  the  last  five 
years,  which  reflected  a  decrease  in  cadmium 
levels  in  the  river  Meuse  over  the  same  period.  No 
clear  trends  were  observed  for  tissue  levels  of 
copper  and  zinc  although  levels  of  these  metals  in 
river  water  showed  a  downward  trend.  (See  also 
W86-04767)  (Author's  abstract) 
W86-04773 


ASPECTS     OF     UTILIZING     CONTINUOUS 
AUTOMATIC   FISH   BIOMONTTORING   SYS- 


TEMS FOR  INDUSTRIAL  EFFLUENT  CON- 
TROL, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04774 

TOXICITY  TESTING  WITH  FRESHWATER 
MACROINVERTEBRATES:  METHODS  AND 
APPLICATION  IN  ENVIRONMENTAL  MAN- 
AGEMENT, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-04776 


PREDICTION  OF  THE  TOXICITY  OF 
COPPER  TO  AUSTRALIAN  FRESHWATER 
ANIMALS, 

New  South  Wales  Inst,  of  Tech.,  Broadway  (Aus- 
tralia). 

J.  F.  Skidmore,  and  I.  C.  Firth. 
IN:  Freshwater  Biological  Monitoring,  Proceed- 
ings of  a  Specialised  Conference  held  in  Cardiff, 
England,  September  12-14,  1984.  New  York,  1984. 
p  93-101,  3  fig,  7  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Prediction,  'Bioassay,  Prediction,  Copper,  Zinc, 
Fish,  Invertebrates,  Molluscs,  Crustaceans,  Lethal 
limit,  Australia. 

The  damaging  effects  of  pollution  are  usually  only 
evaluated  by  surveys  before  and  after  the  pollution 
has  occurred.  By  then  it  is  often  too  late  to  reverse 
the  deterioration  to  the  quality  of  life.  With  fore- 
thought, toxicity  bioassays  may  be  used  to  predict 
the  adverse  effects  of  potential  pollutants  before 
release.  By  relating  pollutants  to  water  quality,  and 
using  test  animals  indigenous  to  the  affected  locali- 
ty, toxicity  bioassays  can  predict  quite  closely  the 
impact  of  pollutants  on  an  ecosystem  at  risk.  Work 
at  the  New  South  Wales  Institute  of  Technology 
has  compared  the  sensitivity  of  Australian  freshwa- 
ter fish  and  invertebrates  to  copper  and  zinc  at 
three  temperatures.  Acute  tests  over  9  days  have 
indicated  that  freshwater  mussels  are  very  resistant 
to  copper,  whilst  fish  and  crustaceans  are  relatively 
sensitive.  Work  in  progress  is  attempting  to  identi- 
fy the  most  sensitive  life  stages  of  a  representative 
fish,  crustacean  and  snail,  in  order  to  assess  the 
maximum  acceptable  toxic  concentration  (MATC) 
of  copper  to  three  potential  Australian  biological 
indicators  of  water  quality.  (See  also  W86-04767) 
(Author's  abstract) 
W86-04777 


COMPARISON  OF  BIOMONTTORING  TECH- 
NIQUES FOR  EVALUATING  EFFECTS  OF  JET 
FUEL  ON  BLUEGILL  SUNFISH  (LEPOMIS 
MACROCHTRUS), 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
T.  R.  Doane,  J.  Cairns,  and  A.  L.  Buikema. 
IN:  Freshwater  Biological  Monitoring,  Proceed- 
ings of  a  Specialised  Conference  held  in  Cardiff, 
England,  September  12-14,  1984.  1984.  p  103-112,  2 
tab,  25  ref.  Grant  No.  AFOSR-82-0059. 

Descriptors:  'Hydrocarbons,  'Bluegills,  'Biologi- 
cal monitoring,  'Monitoring,  'Water  pollution  ef- 
fects, Water  pollution,  Lepomis  macrochirus,  Oil 
pollution,  Oil,  JP-4,  Fish  physiology,  Sunfish. 

The  purpose  of  this  study  was  to  compare  the 
effects  of  the  water  soluble  fraction  (WSF)  of  JP-4, 
a  common  military  and  civilian  jet  fuel,  on  surviv- 
al, behavior,  and  physiology  of  bluegill  sunfish 
(Lepomis  macrochirus).  The  dynamic  96-hr  LC50 
for  WSF  JP-4  was  26.2%  (percent  of  the  maximum 
soluble  amount  of  JP-4).  A  5.1%  WSF  JP-4  caused 
a  shift  in  ventilatory  rate  and  amplitude;  this  con- 
centration was  equivalent  to  the  96-hr  LC01.  Fish 
displayed  an  avoidance  reaction  when  exposed  to 
3.5  and  4.9%  WSF  JP-4.  At  higher  concentrations 
approaching  the  96-hr  LC50,  fish  appeared  to  lose 
their  ability  to  detect  WSF  JP-4indicating  a  poten- 
tial for  fish  not  to  avoid  lethal  concentrations.  Few 
significant  changes  in  whole  and  serum  blood  pa- 
rameters were  detected  in  fish  exposed  to   13% 


WSF  JP-4;  near  the  96-hr  LC50  changes  were 
primarily  attributed  to  osmoregulatory  failure.  (See 
also  W86-04767)  (Author's  abstract) 
W86-04778 


LEMNA  AS  AN  INDICATOR  OF  WATER  POL- 
LUTION AND  THE  ABSORPTION  OF  HEAVY 
METALS  BY  LEMNA, 

Shinshu  Univ.,  Matsumoto  (Japan).  Dept.  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  5A. 

W  86-04779 


APPLICATION  OF  AN  ALGAL  ASSAY  TO 
ASSESS  TOXICITY  AND  EUTROPHICATION 
IN  POLLUTED  STREAMS, 

Norsk  Inst,  for  Vannforskning,  Oslo. 
T.  Kallqvist. 

IN:  Freshwater  Biological  Monitoring,  Proceed- 
ings of  a  Specialised  Conference  held  in  Cardiff, 
England,  September  12-14,  1984.  1984.  p  121-129,  2 
fig,  3  tab,  7  ref. 

Descriptors:  'Bioassays,  'Toxicity,  'Eutrophica- 
tion,  'Water  pollution  effects,  'Algal  growth, 
Water  pollution,  Monitoring,  Biological  monitor- 
ing, Running  waters,  Lotic  environment,  Selena*- 
trum  capricornutum,  Oslo,  Norway.  Domestic 
wastes. 

Algal  assays  can  give  information  on  the  content  ol 
nutrients  as  well  as  toxic  compounds  in  watei 
samples.  These  characteristics  of  the  algal  assay) 
were  utilized  in  a  study  of  four  streams  running 
through  the  city  of  Oslo.  The  streams  receiy* 
pollutants  from  municipal  sewage,  industrial 
wastewater  and  surface  runoff.  The  pollution  situa 
tion  is  therefore  often  very  complicated.  Watei 
samples  from  different  parts  of  the  streams  wen 
divided  into  two  fractions.  To  one  of  these  i 
nutrient  solution  was  added.  Algal  assays  with  th< 
green  alga  Selenastrum  capricornutum  were  per 
formed  on  both  fractions.  From  the  cell  yield 
growth  rate  and  shape  of  the  growth  curves  it  wai 
possible  to  classify  the  water  samples  into  fiv< 
categories  as  regards  nutrient  content  and  toxii 
properties.  The  algal  assays  revealed  that  the  watc 
quality  of  the  streams  changed  drastically  on  thi 
way  through  the  city.  Pollution  caused  by  seepagi 
of  domestic  sewage  from  the  sewerage  systen 
resulted  in  very  high  algal  growth  potential  ii 
streams  running  through  built  up  areas.  Toxic  ei 
fects  of  industrial  wastewaters  were  also  detected 
The  study  has  shown  that  algal  assays  may  be 
useful  supplement  to  chemical  analysis  to  assess  th 
state  of  pollution.  The  bioassays  provide  a  simpl 
and  effective  instrument  for  the  identification  c 
sources  of  toxic  pollutants  and  nutrients  causin 
eutrophication.  (See  also  W86-04767)  (Author's  at 
stract) 
W86-04780 


COMPLIANCE  BIOMONrrORING  -  STANI 
ARD  DEVELOPMENT  AND  REGULATIOI 
ENFORCEMENT  USING  BIOMONTTORINI 
DATA, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civ 

Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04783 


BIOACCUMULATION  AND  EFFECTS  ON  RI 
PRODUCTION  IN  AQUATIC  ORGANISMS:  A 
ASSESSMENT  OF  THE  CURRENT  LITER/ 
TURE, 

Army  Engineer  Waterways  Experiment  Statioi 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-04825 

HYDROTHERMAL-BIOLOGICAL  COUPON 
OF  LAKE  EUTROPHICATION  MODELS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  ^ 

Parsons  Lab.  for  Water  Resources  and  Hydrodyi 

amies. 

M.  -P.  Wang,  and  D.  R.  F.  Harleman. 

Available  from  the  National  Technical  Informatic 

Service,  Springfield,  VA.  22161  as  PB83-17439 
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Price  codes:  A17  in  paper,  A01  in  microfiche. 
Report  No.  270,  April  1982.  384  p,  192  ref,  2 
append.  Contract  No.  CEE7906125. 

Descriptors:  *Eutrophication,  'Limnology, 
•Model  studies,  'Lakes,  'Hydrothermal-Biological 
model,  Phytoplankton,  Nutrients,  Phosphorus,  Dy- 
namics, Hydrologic  data  collection. 

A  deterministic  model  is  developed  to  simulate 
lake  response  to  changes  in  hydrologic  conditions 
or  nutrient  input.  The  state  of  the  art  of  hydrother- 
mal  modeling  in  a  phosphorus-limited  condition  is 
presented.  It  is  demonstrated  that  a  mixed  layer 
hydrothermal  model,  which  calculates  the  daily 
vertical  temperature  profile  and  thickness  of  the 
upper  fully  mixed  layer  based  on  meteorological 
and  hydrological  information,  is  capable  of  simu- 
lating the  transport  and  diffusive  process  in  a  strati- 
fied lake  with  a  minimum  number  of  calibrated 
parameters.  Phytoplankton  modeling  of  L227  is 
used  as  a  case  study  to  illustrate  the  methodology 
for  arriving  at  a  biological  model  whose  complex- 
ity is  consistent  with  available  data.  A  procedure  is 
indicated  for  extracting  biological  rate  constants 
from  primary  productivity  measurement,  and  the 
extent  to  which  the  linked  hydrothermal-biological 
model  simulates  the  phytoplankton  dynamics  is 
discussed.  The  importance  of  capturing  the  short- 
term  dynamics  of  the  fully  mixed  layer  in  the 
modeling  of  phytoplankton  variation  is  illustrated. 
(Author's  abstract) 
W86-04938 


HEALTH  HAZARDS  ASSOCIATED  WITH 
WINDSURFING  ON  POLLUTED  WATER, 

Laval  Univ.,  Quebec.  Dept.  of  Medicine. 
E.  Dewailly,  C.  Poirier,  and  F.  M.  Meyer. 
American  Journal  of  Public  Health,  Vol.  76,  No.  6, 
p  690-691,  June  1986.  2  tab,  13  ref. 

Descriptors:  "Water  pollution  effects,  "Swimming, 
•Rivers,  Canada,  Quebec,  St.  Lawrence  River, 
Gastroenteritis,  Otitis,  Conjunctivitis,  Skin  infec- 
tion, Human  diseases,  Recreation,  Windsurfing. 

In  August  1984,  the  Windsurfer  Western  Hemi- 
sphere Championship  was  held  in  Quebec  city,  on 
the  St.  Lawrence  River  in  the  baie  de  Beauport, 
where  water  is  contaminated  by  sewage.  This 
event  prompted  an  assessment  of  the  health  haz- 
ards associated  with  windsurfing  on  polluted 
water.  There  were  79  windsurfers  and  41  controls 
who  were  studied  over  a  nine-day  period  for  oc- 
currence of  symptoms  of  gastroenteritis,  otitis, 
conjunctivitis,  and  skin  infection.  Relative  risks 
were  2.9  for  occurrence  of  one  or  more  of  these 
symptoms  and  5.5  for  symptoms  of  gastroenteritis. 
Relative  risk  increased  with  the  reported  number 
of  falls  into  the  water.  (Peters-PTT) 
W86-04943 


INFECTIOUS  DISEASES  AND  FDILD  WATER 
SUPPLY  AND  SANITATION  AMONG  MI- 
GRANT FARM  WORKERS, 

Utah  Univ.,  Salt  Lake  City.  Coll.  of  Health,  Physi- 
cal Education,  and  Recreation. 
D.  M.  Arbab,  and  B.  L.  Weidner. 
American  Journal  of  Public  Health,  Vol.  76,  No.  6, 
p  694-695,  June  1986.  1  tab,  2  ref. 

Descriptors:  *Sanitation,  'Fecal-related  disease, 
•Water  supply,  Migrant  workers,  Water  supply, 
Legal  aspects,  Feces,  Public  health,  Human  dis- 
eases, Standards,  Regulations. 

The  Occupational  Safety  and  Health  Administra- 
tion (OSHA)  requested  testimony  regarding  fecal- 
related  diseases  among  migrant  farm  workers  in 
Utah,  where  there  is  no  law  for  provision  of  excre- 
ta disposal,  hand  washing,  and  drinking  water  fa- 
cilities for  farm  workers.  An  audit  was  performed 
on  clinic  charts  for  936  migrant  workers  and  8,968 
urban  poor.  Migrants  displayed  a  clinic  utilization 
rate  for  diarrhea  20  times  higher  than  that  of  the 
urban  poor.  Similar  findings  for  other  enteric  dis- 
ease symptoms  were  documented.  The  data  sug- 
gest that  a  water  and  sanitation  standard  mandating 
facilities  in  the  work  field  for  farm  workers  would 
reduce  the  incidence  of  fecal-related  disease. 
(Peters-PTT) 


W86-04944 


CHRONIC  TOXICITY  OF  4-NJTROPHENOL 
TO  DAPHNIA  MAGNA  STRAUS  UNDER 
STATIC-RENEWAL  AND  FLOW-THROUGH 
CONDITIONS, 

Lilly  (Eh)  and  Co.,  Indianapolis,  IN.  Lilly  Re- 
search Lab. 

P.  C.  Francis,  D.  W.  Grothe,  and  J.  C.  Scheuning. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  36,  No.  5,  p  730-737, 
May  1986.  3  tab,  1  fig,  11  ref. 

Descriptors:  'Daphnia,  'Toxicity,  'Pesticides, 
'Bioindicators,  Nitrophenol,  Survival,  Neonates, 
Population  dynamics,  Growth  rates,  Testing  pro- 
cedures. 

The  objectives  of  the  study  were  to  develop  a 
flow-through  system  for  chronic  testing  with 
Daphnia  magna;  compare  the  reproduction  and 
growth  of  D.  magna  under  flow-through  and 
static-renewal  conditions;  and  evaluate  the  chronic 
toxicity  of  4-nitrophenol  (4-NP)  in  the  two  test 
systems.  Survival  frequencies  in  the  static-renewal 
test  ranged  from  70%  at  20  mg/liter  to  100%  in 
the  control.  At  4-NP  concentrations  <  or  =  50 
mg/liter,  average  neonate  production  per  female 
ranged  from  111.7  to  124.6.  Significant  decreases  in 
reproduction  per  female  dropped  to  88.4  and  11. 
The  only  significant  reduction  in  growth  occurred 
at  20  mg/liter  where  body  lengths  averaged  3.87 
mm  compared  to  mean  lengths  of  4.19  to  4.27  mm 
at  concentrations  <  or  =  10  mg/liter.  Under  flow- 
through  conditions,  survival  frequencies  at  4-NP 
concentrations  of  <  or  =  10  mg/liter  ranged  from 
65%  to  90%  compared  to  control  survival  of  90%. 
Total  mortality  occurred  at  the  20  mg/liter  treat- 
ment by  day  7.  As  in  the  static-renewal  test,  10 
mg/liter  was  the  lowest  concentration  that  caused 
a  significant  decrease  in  reproduction.  It  is  con- 
cluded that  4-NP  concentrations  >  or  =  10  mg/ 
liter  were  chronically  toxic  to  D.  magna  under 
both  static-renewal  and  flow-through  conditions. 
(Peters-PTT) 
W86-04962 


IMPACT  OF  PULP  AND  PAPER  MILL  EFFLU- 
ENT ON  EGG  HATCHABFLITY  OF  PIKE 
(ESOX  LUCIUS  L.), 

Finnish  Pulp  and  Paper  Research  Inst.,  Helsinki. 
J.  Tana,  and  E.  Nikunen. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  36,  No.  5,  p  738-743, 
May  1986. 

Descriptors:  'Pulp  and  paper  industry,  'Pike,  'Ef- 
fluent, 'Fish  eggs,  'Hatching,  Finland, 
Wastewater  disposal,  Mortality,  Survival,  Bioas- 
say,  Teratogenicity,  Kraft  mill  wastes. 

The  egg  survival  and  malformation  frequencies  of 
a  pike  population  living  in  a  pulp  and  paper  dis- 
charge area  were  studied  and  compared  with  cor- 
responding values  of  a  reference  group  from  a 
clean  area.  The  effects  of  different  pulp  and  paper 
mill  effluent  concentrations  on  survival  and  mal- 
formation frequencies  were  examined  and  the 
impact  of  waste  water  concentration  at  the  fertil- 
ization moment  was  studied.  The  eggs  of  pikes 
caught  from  the  discharge  site  of  the  mill  were 
more  resistant  to  the  effluent  than  the  eggs  of  fish 
from  a  clean  area;  a  higher  percentage  of  eggs 
stayed  alive  in  all  the  effluent  concentrations  used. 
All  the  waste  water  concentrations  used  (0.5,  2.5, 
and  10%  bleached  kraft  pulp  mill  effluent)  caused 
significant  increases  in  egg  mortality.  The  highest 
concentrations  used  raised  the  mortality  quickly 
whereas  the  eggs  died  later  in  a  more  dilute  solu- 
tion. A  significant  positive  linear  correlation  was 
obtained  between  the  effluent  concentration  and 
mortality.  No  significant  alterations  in  malforma- 
tion frequencies  could  be  detected.  The  pike  popu- 
lation that  lived  in  the  recipient  site  showed  indices 
of  acclimatization  to  the  strongly  altered  water 
quality.  Hauling  increased  the  mortality  of  the 
eggs  of  the  exposed  pike  population.  The  intoler- 
ance to  hauling  may  indicate  that  the  acclimatiza- 
tion to  pulp  and  paper  wastewater  diminished  the 
capacity  to  survive  in  simultaneous  stress.  (Peters- 
PTT) 
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EFFECTS  OF  TEMPERATURE  ON  THE 
ACUTE  TOXICITY  OF  PCP  IN  THE  MTDGE 
CHIRONOMUS  RD7ARIUS  MEIGEN, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Entomolo- 
gy- 

S.  W.  Fisher. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  36,  No.  5,  p  744-748, 
May  1986.  2  tab,  1  fig,  14  ref. 

Descriptors:  'Toxicity,  *Midges,  'Organic  pesti- 
cides, 'Temperature  effects,  Phenols,  Aquatic  ani- 
mals, Pentachlorophenol,  Bioassay,  Herbicide. 

The  results  of  studies  conducted  on  the  acute  tox- 
icity of  the  pesticide  pentachlorophenol  (PCP) 
under  different  temperature  regimes  in  the  aquatic 
invertebrate,  Chironomus  riparius  are  presented. 
The  toxicity  of  PCP  varies  significantly  with  tem- 
perature. The  compound  is  most  toxic  at  35  C  and 
least  toxic  at  25  C.  PCP  is  of  intermediate  toxicity 
at  15  C.  The  initial  rate  of  uptake  of  14C-PCP  is 
rapid  for  all  three  temperatures.  An  apparent  maxi- 
mum is  reached  at  21  hours  following  which  de- 
puration of  the  chemical  appears  to  exceed  absorp- 
tion. The  24  hr  uptake  readings  are  slightly  de- 
pressed relative  to  the  respective  21  hr  measure- 
ments. The  internal  concentrations  of  14C-PCP  at 
24  hr  decrease  in  the  order  35  >  15  >  25  which  is 
consistent  with  the  toxicity  data.  Significantly 
higher  levels  of  PCP  are  present  in  the  midges  held 
at  35  C  than  in  those  maintained  at  25  C.  Tempera- 
ture is  clearly  a  factor  which  must  be  taken  into 
account  when  assessing  the  hazard  of  aquatic  pol- 
lutants. (Peters-PTT) 
W86-04964 


ACCUMULATION  AND  METABOLIC  EF- 
FECTS OF  DI-N-BUTYLTTN  DICHLORTOE  IN 
THE  FRESHWATER  CLAM,  ANODONTA  AN- 
A1TNA, 

Utrecht   Rijksuniversiteit   (Netherlands).   Lab.   of 

Chemical  Animal  Physiology. 

D.  A.  Holwerda,  and  H.  J.  Herwig. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  5,  P  756-762, 

May  1986.  4  tab,  2  fig,  18  ref. 

Descriptors:  'Clams,  'Toxicity,  'Metals,  Metabo- 
lism, Body  burden,  Cadmium,  Tin,  Kidneys,  Pol- 
lutants, Animal  physiology. 

The  metabolism  of  clams  exposed  to  dialkytin 
compounds  was  examined.  The  accumulation  and 
location  of  tin  in  several  organs  were  determined. 
Anodonta  anatina  L.  were  collected  from  a  pond 
near  Leiden  and  were  exposed  to  0.125  millimoles 
dibutyltin  dichloride  (DBTC)  (equivalent  to  15 
ppb  Sn)  for  7  mo.  DBTC  was  not  lethal  to  the 
clams  at  this  concentration.  DBTC  significantly 
influenced  parameters  that  are  indicative  of  deliv- 
ery and  status  of  energy.  The  dry  weight  de- 
creased from  6.8%  to  3.8%.  Carbohydrate  stores 
were  reduced  to  <25%.  The  data  indicate  that  the 
intoxicated  clams  relied  on  an  anaerobic  type  of 
energy  metabolism;  in  all  tissues  containing  signifi- 
cant amounts  of  glycogen  in  control  animals,  gly- 
cogen was  markedly  reduced  after  exposure  of  the 
clams  to  DBTC.  The  highest  concentrations  of  tin 
were  found  in  the  kidney.  Simultaneous  exposure 
of  Anodonta  to  cadmium  chloride  did  not  result  in 
cadmium  storing  in  the  kidney.  The  kidneys  did 
not  contain  >6%  of  the  total  Cd  body  burden. 
(Peters-PTT) 
W86-04965 


TRACE  METALS  IN  MUSSELS  (MYTILUS 
EDULIS)  FROM  THE  WADDENZEE,  COAST- 
AL NORTH  SEA  AND  THE  ESTUARIES  OF 
EMS,  WESTERN  AND  EASTERN  SCHELDT, 

Fish  Technology  Inst.  TNO,  Ijmuiden  (Nether- 
lands). 

J.  B.  Luten,  W.  Bouquet,  M.  M.  Burggraaf,  A.  B. 
Rauchbaar,  and  J.  Rus. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  36,  No.  5,  p  770-777, 
May  1986.  6  tab,  1  fig,  5  ref. 
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Group  5C — Effects  Of  Pollution 

Descriptors:  'Trace  metals,  *Mussels,  'Estuaries, 
The  Netherlands,  Mercury,  Cadmium,  Lead,  Zinc, 
Copper. 

The  trace  metal  content  of  mussels  in  the  Nether- 
lands has  been  monitored  as  part  of  the  Joint 
Monitoring  program  for  the  assessment  of  the  level 
of  marine  pollution  and  the  effectiveness  of  meas- 
ures taken  for  its  reduction.  About  25%  of  all 
examined  mussel  samples  have  a  mercury  content 
>0.5  mgAg  dry  matter.  The  highest  mercury 
content  was  observed  in  the  Ems-Dollard  estuary. 
The  lowest  mercury  content  was  found  in  a  sample 
from  the  Western  Scheldt.  The  lead  contents  in 
mussels  from  Ems-Dollard,  Eastern  Scheldt  and 
Waddenzee  did  not  significantly  differ  from  each 
other.  The  median  lead  content  in  mussels  from  the 
coastal  North  Sea  (Noordwijk)  was  somewhat 
higher  (4.3  mgAg  dry  matter).  The  median  lead 
content  of  mussels  from  the  Western  Scheldt 
varied  from  5.6  to  6.7  mgAg  dry  matter.  The 
highest  lead  content  (12.9  mgAg  dry  matter)  was 
found  in  a  mussel  sample  from  the  Western 
Scheldt.  The  lowest  lead  content  (1.4  mgAg)  was 
in  a  sample  from  the  Eastern  Scheldt.  The  accumu- 
lation of  cadmium  in  mussels  from  the  Western 
Scheldt  sampling  locations  was  much  higher  than 
in  mussels  from  the  other  sampling  locations.  In 
the  Western  Scheldt  estuary  the  cadmium  results 
show  a  downward  gradient  from  Zuidergat  to- 
wards the  open  sea.  The  highest  copper  content 
(29.0  mgAg)  was  found  in  mussels  from  the  West- 
ern Scheldt.  The  median  zinc  content  of  mussels 
from  the  Waddenzee  (87  mgAg  dry  matter)  was 
two  to  three  times  lower  than  the  median  zinc 
content  in  mussels  from  the  Western  Scheldt  and 
Zuidergat.  It  is  concluded  that  the  trace  metal 
content  in  mussels  from  the  Western  Scheldt  is 
higher  than  the  content  of  trace  metals  in  mussels 
from  the  other  sampling  locations.  (Peters-PTT) 
W86-04967 


CAUSTIC  WASTE  MENACES  JAMAICA, 

J.  Bell. 

New  Scientist,  Vol.  110,  No.  1502,  p  33-37,  April 
3,  1986. 

Descriptors:  'Caustic  wastes,  *Iron  oxides,  'Jamai- 
ca, 'Groundwater  pollution,  Bauxite,  Alumina,  In- 
dustrial wastes,  Sodium  hydroxide,  Wells,  Slurries, 
Aquifers,  Alkalinity,  Phytotoxicity,  Springs. 

Each  year,  bauxite  processing  in  Jamaica  produces 
enough  caustic  mud  to  bury  700  football  fields  and 
their  goalposts.  The  search  is  on  for  ways  to  limit 
the  waste  and  its  hazards.  Bauxite  treated  with 
sodium  hydroxide  (caustic  soda)  produces  alumini- 
um oxide  (alumina)  and  solid  waste  in  about  equal 
quantities.  Jamaica's  exports  of  alumina  help  to 
feed  the  world's  demand  for  aluminium.  The  waste 
that  remains,  called  red  mud,  presents  a  problem. 
Its  particles,  mainly  of  iron  oxide,  are  tiny.  More 
than  half  are  <0.5  micrometers.  The  result  is  a 
slurry  that  the  industry  dumps  in  ponds  in  dammed 
valleys,  old  bauxite  pits  and  clay-lined  ponds.  The 
highly  caustic  red  mud  waste,  which  is  dangerous 
to  people,  plants,  and  animals  has  leaked  or  seeped 
from  two  of  the  biggest  ponds  and  contaminated 
some  shallow  wells  and  ground  water.  One  spring, 
which  rises  from  an  aquifer,  is  almost  as  alkaline  as 
the  red  mud  itself,  although  the  aquifers  show  no 
sign  of  alkaline  pollution  so  far.  If  it  is  allowed  to 
dry,  the  slurry  becomes  hardest  at  the  surface  and 
much  softer  underneath.  Although  the  Alpart 
Company  has  ceased  alumina  production,  its  red 
mud  pond  remains.  The  concentration  of  sodium 
(which  kills  plants)  in  wells  near  Alpart  rose  from 
the  year  that  production  began.  Seeping  ponds 
have  polluted  ground  water.  The  worry  is  that 
streams  and  aquifers  might  become  affected.  The 
only  way  to  reclaim  a  pond  is  to  cover  it  with 
topsoil.  (Peters-PTT) 
W86-04970 


EFFECT  OF  FLUORIDES  ON  SURVIVAL  AND 
REPRODUCTION  OF  DAPHNIA  MAGNA 

Pittsburgh  Univ.,  PA.  Dept.  of  Industrial  Environ- 
mental Health  Sciences. 

A.  H.  Fieser,  J.  L.  Sykora,  M.  S.  Kostalos,  Y.  C. 
Wu,  and  D.  W.  Weyel. 
Journal  of  the  Water  Pollution  Control  Federation, 


Vol.  58,  No.  1,  p  82-86,  January  1986.  3  fig,  5  tab, 
12  ref. 

Descriptors:  'Water  pollution  effects,  'Daphnia 
magna,  'Fluorides,  'Survival,  'Reproduction, 
♦Bioassay,  'Toxicity,  Mathematical  models,  Tem- 
perature, Hard  water,  Egg  production,  Hatchabil- 
lty,  Baseline  studies. 

Baseline  data  were  obtained  for  the  effects  of  dis- 
solved fluoride  on  Daphnia  magna  survival  and 
reproduction.  The  model  developed  in  this  study 
shows  that  there  exists  a  simple  exponential  rela- 
tionship between  the  toxicity  of  fluorides  and  tem- 
perature in  hard  water.  Chronic  testing  of  D 
magna  in  hard  water  at  20  C  indicated  that  the 
presence  of  F-  anions  has  a  multiple  effect  on  the 
reproductive  system.  Increases  in  F-  content  up  to 
65  mg/L  F-  stimulate  egg  production  by  increasing 
amounts,  up  to  150%  of  the  control.  Conversely, 
increasing  F-  concentrations  reduce  the  hatchabil- 
ity  rate  continuously  with  a  sharp  decrease  around 
34  mg/L.  Neonate  production  equivalent  to  that  of 
controls  was  established  at  29  mg/L  F-,  which  is, 
in  effect,  a  'break-even'  point  between  increased 
egg  production  and  reduced  hatchability.  The 
chronic-to-acute  ratio  calculated  from  this  safe 
concentration  and  the  corresponding  acute  value 
for  hard  water  was  20  C  at  0.12.  The  application 
factor  calculated  on  the  basis  of  maximum  accepta- 
ble toxicant  concentration  was  established  to  be 
between  0.1 1  and  0.14.  (Rochester-PTT) 
W86-05024 


DECLINING  LAKE  SEDIMENT  PHOSPHO- 
RUS RELEASE  AND  OXYGEN  DEFICIT  FOL- 
LOWING WASTEWATER  DTVERSION, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

E.  B.  Welch,  D.  E.  Spyridakis,  J.  I.  Shuster,  and  R. 
R.  Horner. 

Journal  of  the  Water  Pollution  Control  Federation, 
Vol.  58,  No.  1,  p  92-96,  January  1986.  3  fig,  2  tab, 
16  ref. 

Descriptors:  'Water  pollution  effects,  'Lake  Sam- 
mamish,  'Phosphorus,  'Lake  sediments,  'Oxygen 
deficit,  'Wastewater  diversion,  'Hypolimnion, 
Mass  balance  model,  Washington,  Chlorophyll  A, 
Cores,  Oxygen  demand,  Flocculation,  Particulate 
matter,  Sediments. 

Sediment  phosphorus  release  rates  were  deter- 
mined in  vitro  from  cores  obtained  in  Lake  Sam- 
mamish,  Washington,  and  these  data  and  sediment 
P  content  results  were  compared  with  results  from 
the  early  1970s.  In  addition,  a  P  mass  balance 
model  was  used  to  independently  evaluate  sedi- 
ment release.  Lake  Sammamish  failed  to  show  a 
predictable  response  after  P  loading  was  reduced 
by  one-third  through  wastewater  diversion  in  1968. 
Over  the  past  5  yr,  however,  P  concentrations, 
summer  chlorophyll  a,  and  transparency  have  im- 
proved markedly.  This  dramatic  improvement  has 
been  largely  the  result  of  a  decrease  in  the  anaero- 
bic sediment  P  release  rate  during  summer  and  fall. 
The  decrease  in  sediment  P  release,  as  determined 
recently  by  the  rate  of  hypolimnetic  buildup  of  P, 
was  substantiated  by  sediment  content  of  intersti- 
tial P  and  by  rate  of  P  release  in  anaerobic  col- 
umns, but  not  by  total  P  content  in  the  sediment. 
Decreased  P  release  rate  was  also  verified  by  mass 
balance  model.  The  observed  trend  of  a  decreasing 
rate  of  hypolimnetic  P  buildup  following  diversion 
may  have  been  caused  by  a  gradual  removal  of 
flocculent  particulate  material,  and  hence  the  de- 
creased oxygen  demand,  at  rates  much  less  than 
the  flushing  rate.  (Rochester-PTT) 
W86-05025 


OZONIZATION  OF  HUMIC  ACIDS.  MEDIUM 
TERM      TOXICITY      TOWARDS      DAPHNIA 

MAGNA 

Lille-2  Univ.  (France).  Unit  of  Pharmacy. 

M.  Imbenotte,  J.  Pommery,  N.  Pommery,  and  F. 

Erb. 

Ozone,  Vol.  8,  No.  1,  p  37-48,  1986.  4  tab,  3  fig,  8 

ref. 

Descriptors:  'Ozonation,  'Daphnia,  'Humic  acids, 
Toxicity,  Trace  metals,  Lyophilization,  Surface 
waters. 


The  determination  of  the  possible  toxicity  of  ozon- 
ized humic  acids  is  investigated.  The  ozonation 
products  of  humic  acids  are  toxicologically  inter- 
esting because  of  both  their  actual  toxicity  and 
also,  because  of  their  complexing  vis-a-vis  trace 
metals  present  in  water.  These  trace  metals  are  not 
completely  eliminated  by  potabilization  techniques. 
Determination  of  the  ultimate  toxicity  of  ozonized 
humic  acids  is  achieved  with  the  aid  of  the  medium 
term  Daphnia  magna  test.  Statistical  treatment  of 
the  two  lethal  parameters  and  of  the  four  sublethal 
parameters  have  shown  a  toxicity  for  ozonized 
humic  acids  in  solution,  at  a  concentration  of  100 
mg/liter.  Ultrafiltration  allowed  isolation  of  those 
fractions  discovered  to  be  responsible  for  complex- 
ing of  metals  (M  >  3  times  100,000  and  M  <  5  times 
1000).  In  following  the  change  of  chemical  struc- 
ture of  the  compounds  under  the  effect  of  ozona- 
tion, it  is  clear  that  the  medium  term  toxicity  can 
be  related  to  the  increase  in  aromatic  character, 
which  is  practically  triple  in  the  intermediate  mass 
fraction.  The  first  fraction  is  toxic  only  after  ozon- 
ation, and  uniquely  on  a  level  of  a  number  of 
ranges.  The  fraction  M<5  times  1000  before  ozon- 
ation manifests  an  appreciable  sublethal  toxicity  on 
N  sub  p  from  a  concentration  of  2.04  mg/liter. 
This  toxicity  disappears  after  ozonation.  Ozonation 
causes  a  lethal  toxicity  of  this  fraction  shown  by 
the  CEI  50  (8.9  mg/liter).  This  concentration  is 
very  near  to  those  usually  encountered  in  surface 
waters.  (Peters-PTT) 
W86-05041 


EFFECTS  OF  SYNTHETIC  POLYELECTRO- 
LYTES  ON  SELECTED  AQUATIC  ORGA- 
NISMS, 

Environmental  Research  Lab.-Duluth,  MN. 
K.  E.  Biesinger,  and  G.  N.  Stokes. 
Journal  of  the  Water  Pollution  Control  Federation 
JWPFA,  Vol.  58,  No.  3,  p  207-213,  March  1986.  7 
fig,  5  tab,  12  ref. 

Descriptors:  'Polyelectrolytes,  'Toxicity,  'Aquat- 
ic organisms,  Acute  toxicity,  Daphnids,  Fathead 
minnows,  Gammarids,  Midges,  Detoxification, 
Aquatic  animals,  Algae,  Flocculation,  Clays. 

A  series  of  experiments  was  conducted  on  the 
toxicity  of  synthetic  polyelectrolytes,  used  exten- 
sively in  potable  and  wastewater  treatment  to  pro- 
mote flocculation.  Acute  toxicities  were  tested  on 
daphnids,  fathead  minnows,  gammarids,  and 
midges.  Nonionic  and  anionic  polymers  were  not 
acutely  toxic;  cationic  polymers  were  very  toxic, 
their  toxicity  varying  widely  with  their  chemical 
structure.  A  subsequent  microcosm  test  using  five 
aquatic  animals  and  10  algal  species  showed  vary- 
ing effects  on  species  densities  and  compositions. 
Additional  studies  demonstrated  the  detoxification 
of  cationic  polyelectrolytes  by  anionic  polyelectro- 
lytes and  by  red,  montmorUlonite,  and  kaolinite 
clays.  Finally,  gill  damage  as  a  result  of  cationic 
polyelectrolyte  exposure  was  described  based  on 
microscopic  examination  of  fathead  minnow  gill 
tissue.  (Doria-PTT) 
W86-05050 


EFFECTS  OF  ACID  EXPOSURE  ON  THE  ION 
REGULATION  AND  SEAWATER  ADAPTA- 
TION OF  COHO  SALMON  (ONCORHYNCHUS 
KISUTCH)  PARRS  AND  SMOLTS, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 
Dept.  of  Biological  Sciences. 
J.  F.  F.  Powell,  and  B.  A.  McKeown. 
Comparative  Biochemistry  and  Physiology,  Vol. 
83C,  No.  1,  p  45-52,  1986.  6  fig,  38  ref. 

Descriptors:  'Water  pollution  effects,  'Physiologi- 
cal ecology,  'Coho  salmon,  'Acid  streams,  Fish, 
Fish  physiology,  Aquatic  environment.  Sodium, 
Enzymes,  Potassium. 

Juvenile  coho  salmon  parrs  and  smolts  were  sub- 
jected to  acid  stress  in  soft  water  prior  to  entry 
into  seawater  in  order  to  determine  possible  lifes- 
tage-dependent  deleterious  effects  of  acid  expo- 
sure. Parrs  and  smolts  of  one  year-class  were  ex- 
posed to  acid  for  varying  times;  parameters  to 
assess  ion  regulatory  ability  were  measured  in 
these  fish  while  in  freshwater  as  well  as  fish  ex- 
posed to  seawater.  Smolts  exhibited  decreases  in 
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plasma  sodium  levels  after  7  days  and  lower 
Na(+),  K(+)-ATPase  activities  14  days  after  acid 
exposure.  Parrs  exhibited  increased  plasma  Na(+) 
as  well  as  Na(-f-).  K(  +  )-ATPase  activity  immedi- 
ately after  transfer  to  seawater.  It  is  concluded  that 
acid  exposure  prior  to  entry  into  seawater  is  detri- 
mental to  coho  salmon  with  regard  to  the  length  of 
acid  exposure  and  state  of  development.  It  is  sug- 
gested that  a  possible  method  by  which  fish  die 
from  acid  stress  is  inhibition  of  gill  Na(  +  ),  K(+)- 
ATPase  concomitant  with  decreases  in  plasma 
Na(+)  levels.  (Doria-PTT) 
W86-05061 


SEROTYPES  OF  VIBRIO  PARAHEMOLYTI- 
CUS ISOLATES  FROM  HYDROBIOLOGICAL- 
LY  DISSIMILAR  AQUATIC  ENVIRONMENTS, 

National  Inst,  of  Cholera  and  Enteric  Diseases, 

Calcutta  (India). 

For  primary  bibliographic  entry  see  Field  5A. 
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STUDIES  OF  DIURNAL  ACID  FLUCTUA- 
TIONS IN  BRITISH  ISOETID-TYPE  SUB- 
MERGED AQUATIC  MACROPHYTES, 

Saint  Andrews  Univ.  (Scotland).  Dept.  of  Plant 

Biology  and  Ecology. 

A.  M.  Farmer,  and  D.  H.  N.  Spence. 

Annals  of  Botany  ANBOA4,  Vol.  56,  No.  3,  p  347- 

350,  September  1985.  3  tab,  16  ref. 

Descriptors:  *Plant  physiology,  *Isoetids,  'Crassu- 
lacean  acid  metabolism,  *Macrophytes,  Submerged 
plants,  Aquatic  plants,  Oligotrophic  lakes,  Lakes, 
Photosynthesis,  Diurnal  distribution. 

British  isoetid  species  were  surveyed  for  Crassula- 
cean  acid  metabolism  (CAM)  in  plants  collected 
directly  from  a  small  lake  and  in  plants  grown 
under  constant  conditions  in  the  laboratory.  Wide 
diurnal  fluctuations  in  titratable  acidity  (to  pH  6.4) 
were  found  in  Isoetes  lacustris  and  in  both  terres- 
trial and  submerged  populations  of  Littorella  uni- 
flora.  They  were  absent  in  Lobelia  dortmanna, 
Subularia  aquatica,  Eriocaulon  septangulare,  Ran- 
unculus flammula,  and  Pilularia  globulifera.  It  is 
hypothesized  that  CAM  is  selected  in  Isoetes  spp. 
as  a  means  of  enhancing  carbon  gain  in  carbon- 
limiting  environments.  Isoetids  also  possess  two 
additional  mechanisms  to  increase  carbon  fixation. 
Root  uptake  of  carbon  dioxide  is  an  adaptation  to 
oligotrophic  lakes  where  the  sedimentary  intersti- 
tial water  is  much  richer  in  dissolved  inorganic 
carbon  than  the  lake  water.  Also,  large  lacunae  and 
thick  cuticles  are  efficient  at  trapping  C02  generat- 
ed by  photorespiration.  These  mechanisms  con- 
serve carbon  or  trap  richer  carbon  sources,  and 
would  enable  the  plant  to  avoid  competition  with 
other  macrophytes  which  absorb  C02  from  lake 
water.  Only  one  species,  Littorella  uniflora,  is 
known  to  possess  all  three  mechanisms;  it  is  also 
the  most  widely  distributed  isoetid,  existing  over  a 
broad  range  of  alkalinities  and  trophic  levels. 
(Doria-PTT) 
W86-05064 


EFFECTS  OF  CHLORINE  AND  AMMONIA 
FROM  WASTEWATER  TREATMENT  FACIXI- 
TTES  ON  BIOTIC  INTEGRITY, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of 
Ecology,  Ethology  and  Evolution. 
J.  R.  Karr,  R.  C.  Heidinger,  and  E.  H.  Helmer. 
Journal  of  the  Water  Pollution  Control  Federation 
JWPFA,  Vol.  57,  No.  9,  p  912-915,  September 
1985.  2  fig,  1  tab,  12  ref.  Illinois  Department  of 
Energy  and  Natural  Resources  Project  No.  20.132; 
EPA  Grants  R-806391  and  CR-8 10745. 

Descriptors:  'Wastewater  treatment,  *Water  pollu- 
tion effects,  *Biotic  integrity,  'Chlorine,  'Ammo- 
nia, Halogens,  Cost-benefit  analysis. 

Construction  projects  for  wastewater  treatment 
have  the  goal  of  improving  both  chemical  and 
biological  integrity.  Wasteload  allocation  models 
used  to  site  and  design  treatment  facilities  usually 
emphasize  reduction  in  chemical  loading  to  the 
receiving  system  and  assume  that  biological  integ- 
rity will  improve.  Chorination  kills  pathogens  dis- 
charged in  wastewater  effluents  but  the  residual 


chlorine  can  produce  toxic  effects  in  fish  and  other 
biota.  Ammonia  at  high  concentrations  is  also  det- 
rimental to  aquatic  life.  The  purpose  of  this  study 
was  to  determine  if  IBI  (Index  of  Biotic  Integrity) 
is  sensitive  enough  to  track  changes  in  the  biota  of 
streams  that  are  subjected  to  various  concentra- 
tions of  chlorine  and  ammonia.  IBI  varied  in  space 
and  in  time  in  concert  with  known  variation  in 
physical,  chemical,  and  biological  parameters  in 
the  stream.  IBI  clearly  showed  that  inclusion  of 
chlorine  in  secondary  wastewater  treatment  has 
major  negative  impacts  on  biotic  integrity.  IBI  also 
showed  that  massive  expenditures  required  for  re- 
moval of  ammonia  in  tertiary  treatment  plants  are 
not  always  warranted.  In  many  cases,  nitrogen 
levels  do  not  limit  biotic  integrity.  (Khumbatta  - 
PTT) 
W86-05067 


WATER  AND  NEPAL, 

C.  Collins. 

Journal  of  the  Royal  Society  of  Health,  Vol.  105, 

No.  5,  p  181-183,  October  1985.  4  ref. 

Descriptors:  'Nepal,  'Water-borne  disease,  Con- 
tamination of  water  supply,  Water  quality  manage- 
ment. 

The  lack  of  available  safe  drinking  water  and  sani- 
tation is  a  serious  problem  throughout  the  country 
of  Nepal.  The  demand  for  water  is  ever  increasing 
especially  in  the  hills  and  mountains.  More  concen- 
trated water  supply  programmes  will  have  far 
reaching  impact  on  the  well  being  of  the  people  in 
the  rural  areas.  The  lack  of  safe  drinking  water  has 
a  deleterious  impact  on  the  life  in  Nepal  and  water- 
borne  diseases  are  common  throughout  the  coun- 
try. Both  streams  and  groundwater  supplies  are 
unreliable  and  not  safe  to  drink.  In  Katmandu, 
water  leaves  the  treatment  plant  free  of  pathogens 
but  becomes  contaminated  in  the  distribution 
system.  Most  of  this  problem  is  caused  by  the 
intermittent  water  supply  which  leaves  the  pipes 
empty  for  part  of  the  day.  If  Nepal  can  develop 
water  as  it  intends  to,  development  will  occur  in  all 
other  fields  as  well,  and  this  will  help  to  control 
the  water-borne  diseases  which  are  so  prevalent 
and  improve  the  general  health  status  of  the  coun- 
try. (Khumbatta-PTT) 
W86-05075 


STUDIES  ON  THE  ACUTE  TOXICITY  OF  POL- 
LUTANTS TO  FRESHWATER  MACROENVER- 
TEBRATES:  3.  AMMONIA, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
K.  A.  Williams,  D.  W.  J.  Green,  and  D.  Pascoe. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  106, 
No.  1,  p  61-70,  1986.  2  fig,  4  tab,  14  ref.  EEC 
Contract  ENV.484.81  UK(H). 

Descriptors:  'Water  pollution  effects,  'Macroin- 
vertebrates,  'Ammonia,  'Toxicity,  Lethal  limit, 
Median  tolerance  limit,  Mollusks,  Insects,  Crusta- 
ceans, Oligochaetes,  Ecological  effects. 

Acute  toxicity  tests  (approximately  14  days)  using 
a  continuous-flow  testmg  apparatus  were  conduct- 
ed on  eleven  species  of  macroinvertebrate.  In  as- 
sessing the  acute  toxicity  of  this  pollutant  the  rela- 
tive importance  of  the  ammonium  ion  (NH4(+)) 
and  the  unionized  molecule  (NH3)  was  deter- 
mined. The  median  lethal  time  (LT50)  for  each 
species  decreased  with  increasing  ammonia  con- 
centration (total  and  unionized).  Results  showed 
that  the  ionized  form  of  ammonia  (NH4(+))  was 
not  acutely  toxic,  the  concentration  of  the  union- 
ized molecule  (NH3)  determining  the  acute  toxici- 
ty of  ammonia.  Interspecific  differences  in  96  h 
LC50  values  were  observed  with  a  fourfold  differ- 
ence between  the  most  sensitive  (P.  tennuis)  and 
the  most  tolerant  species  (H.  angustipennis).  The 
mollusk  L.  stagnalis  was  approximately  twice  as 
sensitive  as  another  mollusk  P.  fontinalis.  The  in- 
sects L.  ineris,  C.  riparius,  B.  rhodani  and  E.  ignita 
were  all  intermediate  in  sensitivity  while  the  oligo- 
chaete  L.  hoffmeisteri  and  the  crustaceans  G.  pulex 
and  A.  aquaticus  proved  most  resistant  of  the 
species  tested.  The  species  studied  were  of  similar 
sensitivity  when  assessed  after  150  hours  exposure. 
However,   sensitivities  were  very  different  with 
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respect  to  toxic  threshold  concentrations  over  very 
short  exposure  periods.  Thus  some  macroinverte- 
brates  in  the  present  study  would  survive  for  short 
periods  in  high  concentrations,  which  would  be 
lethal  to  other  species.  (Lantz-PTT) 
W86-05086 


BENTHIC  MACROINVERTEBRATE  COMMU- 
NITY    STRUCTURAL     AND     FUNCTIONAL 
GROUP     RESPONSE     TO     THERMAL     EN- 
HANCEMENT  IN   THE   SAVANNAH    RIVER 
AND  A  COASTAL  PLAIN  TRIBUTARY, 
Indiana  Univ.  at  Bloomington.  School  of  Public 
and  Environmental  Affairs. 
N.  L.  Poff,  and  R.  A.  Matthews. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  106, 
No.  1,  p  119-137,  1986.  3  fig,  3  tab,  51  ref.  DOE 
Contract  DE-AC0976SR00001. 

Descriptors:  'Macroin vertebrates,  'Thermal  pollu- 
tion, 'Savannah  River,  'Coastal  plains,  Benthic 
fauna,  Water  pollution  effects,  Thermal  stratifica- 
tion, Thermal  water,  Thermal  stress,  Effluents, 
South  Carolina,  Powerplants. 

Benthic  macroinvertebrate  community  structure 
and  functional  groups  on  leaf  detritus  in  a  thermal, 
post-thermal  and  an  undisturbed  stream,  and  in  the 
Savannah  River  immediately  downstream  from 
each  stream  mouth,  were  compared  over  a  7  week 
(48  d)  period  from  December  1982  to  February 
1983.  Temperatures  in  the  post-thermal  and  undis- 
turbed streams  ranged  from  4-8  and  4-11  C,  respec- 
tively, and  from  7-12  C  in  the  Savannah  River. 
Temperatures  in  the  thermal  stream  fluctuated  ir- 
regularly between  7-31  C  and  in  the  river  below 
this  stream  mouth  between  7-22  C.  A  total  of 
13,993  macroinvertebrates  representing  at  least  51 
families  and  84  genera  are  collected.  Numbers  of 
organisms  and  taxa  were  depressed  at  the  thermal 
stream  site,  whereas  numbers  of  both  organisms 
and  taxa  were  depressed  at  the  thermal  stream  site, 
whereas  numbers  of  both  organisms  and  taxa  in- 
creased at  the  river  site  receiving  thermal  effluent. 
Chironomids  of  the  subfamily  Orthocladiinae  com- 
prised 46-60%  of  the  fauna  at  all  sites  except  in  the 
thermal  stream,  where  they  comprised  5%.  Gas- 
tropoda, Tanypodinae,  and  Chironominae,  each 
contributed  over  20%  to  the  fauna  at  the  thermal 
stream.  Trichoptera  represented  12-13%  of  the  ri- 
verine fauna  at  the  ambient  sites,  but  25%  at  the 
thermally-perturbed  site.  Collectors  (mostly  gath- 
erers) contributed  51-75%  at  all  sites  except  the 
thermal  stream,  where  scrapers  dominated  with 
39%.  Filterer  relative  abundance  increased  from 
16-19%  at  the  ambient  river  sites  to  29%  at  the 
thermally-perturbed  river  site,  suggesting  that  sus- 
pended carbon  transport  from  the  thermal  stream 
occurred  and  subsidized  the  macroinvertebrate 
community  in  the  Savannah  River.  (Lantz-PTT) 
W86-05089 


EFFECT  OF  RIVER  WATER  ON  PHYTOTOXI- 
CITY  OF  BA,  CD  AND  CR, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

W.  Wang. 

Environmental  Pollution  (Series  B),  Vol.  11,  No.  3, 

p  193-2004,  1986.  10  fig,  10  ref. 

Descriptors:  'Phytotoxicity,  'Water  pollution  ef- 
fects, 'Duckweed,  'Barium,  'Cadmium,  'Chromi- 
um, Illinois  River,  Deionized  water,  Toxicity, 
Heavy  metals,  Chemical  reactions,  Biological 
properties. 

The  phytotoxicity  of  heavy  metals  in  the  environ- 
ments of  deionized  water  and  Illinois  River  water 
was  compared.  An  attempt  was  made  to  differenti- 
ate which  fraction  of  the  river  water  (dissolved  vs. 
particulate)  was  affecting  the  phytotoxicity.  A  75 
liter  sample  of  Illinois  River  water  was  taken  on 
December  6,  1982  for  comparison  with  deionized 
water  to  test  metal  toxicity  to  duckweed.  Barium, 
cadmium  and  chromium  (VI)  were  tested.  There 
were  three  different  types  of  results.  Ba  is  moder- 
ately toxic  in  deionized  water  and  non-toxic  in 
river  water.  Cd  is  extremely  toxic  in  deionized 
water  and  also  substantially  toxic,  though  some- 
what less  so,  in  river  water.  Cr(VI)  toxicity  in 
river  water  is  more  or  less  identical  to  that  in 
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Group  5C— Effects  Of  Pollution 

deionized  water.  The  results  suggest  that  biological 
effects  and  chemical  characteristics  are  interrelat- 
ed. There  are  substantial  differences  between  the 
results  of  using  deionized  water  and  ambient  water 
samples,  and  more  importantly,  the  differences  are 
dependent  upon  species  of  metal  ions.  (Peters- 
PTT) 
W86-05101 


IMPACT  OF  PHYSIO-CHEMICAL  STRESS  ON 
THE  TOXIGENICITY  OF  VIBRIO  CHOLERAE, 

London  School  of  Hygiene  and  Tropical  Medicine 

(England).  Dept.  of  Tropical  Hygiene. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05105 


HEALTH  EFFECTS  AND  RISKS  FROM  RN222 
IN  DRINKING  WATER, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Biology  Dept. 

F.  T.  Cross,  N.  H.  Harley,  and  W.  Hofmann. 
Health  Physics,  Vol.  48,  No.  5,  p  649-670,  May 
1985.  6  tab,  122  ref.  Dept.  of  Energy  contract  DE- 
AC06-76RLO  1830. 

Descriptors:  *Water  pollution  effects,  'Public 
health,  'Drinking  water,  'Radon  radioisotopes, 
•Air  pollution,  Uranium  radioisotopes,  Mine 
wastes,  Radioactive  wastes,  Carcinogens,  Epidemi- 
ology. 

This  paper  presents  an  evaluation  of  the  inhalation 
and  digestion  doses  from  exposure  to  Rn  and  Rn 
progeny  and  gives  an  overview  of  the  human  and 
animal  health-effects  data.  Estimates  of  the  lung 
cancer  risks  and  stomach  and  whole-body  cancer 
risks  from  exposure  to  Rn  and  Rn-progeny  in 
drinking  water  are  also  examined.  A  rounded  Rn- 
in- water  concentration  limit  of  10,000  pCi/L  can 
be  supported  by  health-effects  considerations 
alone,  based  on  the  conservative  'tolerance  dose' 
concept  and  other  conservative  assumptions  re- 
garding lung  dose.  A  practical  concentration  limit 
(or  action  level)  of  20,000  pCi/L  has  been  derived 
by  estimations  of  exposure  distributions  in  the 
United  States  and  in  relation  to  current  U.  S. 
Environmental  Protection  Agency  standards  for 
U-tailings-contaminated  buildings.  It  is  suggested 
that  before  a  maximum  contaminant  level  for  Rn  in 
water  can  be  firmly  established,  the  broader  issue 
of  setting  the  maximum  contaminant  level  for  Rn 
in  indoor  air  must  be  addressed.  (Geiger-PTT) 
W86-05143 


EUTROPHICATION  IN  NORTHERN  TUNISIA, 

Deutsche   Gesellschaft   fuer   Technische   Zusaro- 

menarbeit  G.m.b.H.,  Eschborn  (Germany,  F.R.). 

P.  Krause,  and  H.  Krist. 

Aqua  AQUAAA,  No.  2,  p  98-102,  1986.  4  fig,  4 

ref. 

Descriptors:  'Water  pollution  effects,  'Eutroph- 
ication,  'Tunisia,  'Lakes,  Reservoirs,  Sidi  Salem, 
Legal  aspects,  Effluents,  Wastewater  treatment, 
Water  quality  control,  Rain,  Water  quality  control, 
Recreation,  Long-term  planning,  Water  quality 
management. 

This  paper  examines  two  cases  of  overloading  of 
waters  with  nutrients  as  a  result  of  human  activi- 
ties, which  have  occurred  in  North  Africa,  show- 
ing the  specific  problems  encountered  and  the 
measures  taken  to  overcome  them.  Under  the 
German-Tunisian  cooperation  program,  two  differ- 
ent bodies  of  water  snowing  evidence  of  eutroph- 
ication,  the  Sidi  Salem  reservoir  and  the  Lagoon  of 
Tunis.  The  Sidi  Salem  reservoir,  2  years  after  its 
first  filling,  is  already  in  a  mesotrophic  to  mildly 
eutrophic  state.  Effluent  treatment  must  be  taken 
into  the  Beja  area  to  prevent  total  eutrophication 
of  the  lake.  The  Lagoon  of  Tunis  is  undergoing 
complete  rehabilitation  by  protecting  the  lagoon 
from  treated  effluents  and  mixed  rainwater/efflu- 
ent, by  means  of  open  ring  drains.  The  cost  of  this 
procedure,  and  its  prospects  for  future  use  as  a 
recreational  area,  are  discussed.  (Lantz-PTT) 
W86-05150 


MARINE  BENTHOS  IN  RELATION  TO  PORE 
WATER  CHEMISTRY  AND  SEDIMENT  GEO- 


CHEMISTRY OF  SIMULATED  DREDGED  MA- 
TERIAL, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
D.  Maurer,  T.  M.  Church,  C.  Lord,  and  C  Wethe. 
Internationale  Revue  der  Gesamten  Hydrobiolo- 
gie,  Vol.  70,  No.  3,  p  369-377,  1985.  2  tab,  29  ref. 

Descriptors:  'Benthos,  'Sediments,  'Dredging, 
•Spoil  banks,  Interstitial  water,  Geochemistry, 
Oxygen,  Ammonia,  Silt,  Clay,  Sulfide,  Hydrogen 
ion  concentration. 

Studies  on  changes  in  pore  water  chemistry  and 
sediment  geochemistry  in  simulated  dredged  mate- 
rial revealed  the  presence  of  patterns.  There  was  a 
marked  decrease  in  mean  oxygen  concentration 
between  overlying  water  and  pore  water  and  a 
marked  increase  in  mean  ammonia  concentration. 
Ammonia  concentration  in  sediments  with  silt-clay 
was  several  times  higher  than  values  for  100  per- 
cent sand.  No  sulfide  was  recorded  by  Day  1  for 
all  sediment  types.  Sulfide  increased  regularly  with 
depth  in  100%  sand  by  Day  8  and  Day  15  but  no 
regular  trends  with  depth  were  observed  in  sedi- 
ments with  silt-clay.  Hydrogen  ion  concentration 
values  were  relatively  stable  with  depth,  sediment 
type,  and  time.  Comparison  of  these  data  with 
biological  responses  indicated  that  effects  of 
dredge  disposal  on  benthos  are  not  limited  to  me- 
chanical ones.  (Peters-PTT) 
W86-05152 


EFFECTS  OF  HYDRAULIC  DREDGING  TO 
CONTROL  OYSTER  DRTLLS  ON  BENTHIC 
MACROFAUNA  OF  OYSTER  GROUNDS  IN 
DELAWARE  BAY,  NEW  JERSEY, 

Rutgers    Shellfish    Research    Lab.,    Port    North 

Norris,  NJ. 

N.  S.  Ismail. 

Internationale  Revue  der  Gesamten  Hydrobiolo- 

gie,  Vol.  70,  No.  3,  p  379-395,  1985.  5  tab,  4  fig,  37 

ref. 

Descriptors:  'Benthos,  'Dredging,  'Oysters, 
•Delaware  Bay,  New  Jersey,  Seasonal  variation, 
Species  diversity. 

The  extent  and  nature  of  the  effects  of  hydraulic 
dredging  to  control  oyster  drills  (Urosalpinx  cin- 
erea  and  Eupleura  caudata,  Family  Muricidae, 
Order  Neogastropoda)  on  benthic  macrofauna  and 
sediments  of  oyster  grounds  were  studied  in  Dela- 
ware Bay,  New  Jersey.  The  immediate  effects  of 
hydraulic  dredging  were  reductions  in  numbers  of 
species  as  well  as  in  total  numbers  of  animals  on 
the  three  oyster  grounds  selected.  However,  oyster 
drills  were  most  affected.  The  hydraulic  dredge 
did  not  totally  remove  any  of  the  species  present 
on  the  dredged  grounds,  but  only  decreased  their 
densities.  Repopulation  of  the  species  to  control 
levels  or  to  predredging  levels  was  evident  three 
months  after  dredging  on  Ground  515  which  was 
dredged  late  April  and  early  May.  Repopulation 
on  Laboratory  Ground  which  was  dredged  during 
October,  was  evident  10  months  after  dredging. 
Apparently  dredging  the  oyster  grounds  in  early 
spring  has  greater  advantages  than  dredging  any 
other  time  of  the  year.  Oyster  drills  are  removed 
before  they  start  ovipositing  egg  cases  and  benthic 
populations  can  recover  completely  during  the  re- 
mainder of  the  spring  and  during  the  summer. 
(Peters-PTT) 
W86-05153 


CLEARANCE  RATES  OF  CRUSTACEAN  MA- 
CROFILTRATORS:  THE  NATURE  OF  IN  SITU 
RATE  DEPRESSIONS  IN  A  FERTILIZED  OLI- 
GOTROPHY LAKE  IN  THE  KUOKKEL  AREA, 
NORTHERN  SWEDEN, 

Uppsala   Univ.    (Sweden).    Limnologiska   Institu- 
tionen. 
G.  Persson. 

Internationale  Revue  der  Gesamten  Hydrobiolo- 
gie,  Vol.  70,  No.  4,  p  335-358,  1985.  7  tab,  4  fig,  76 
ref. 

Descriptors:  'Crustaceans,  'Oligotrophy  lakes, 
•Limnology,  *Phytoplankton,  •Eutrophic  lakes, 
Fertilization,  Algae,  Seston,  Lake  Stugsjon,  Lake 
Hymenjaure,  Sweden,  Radioactive  tracers,  Zoo- 
plankton,  Subarctic  zone,  Particle  size. 


Lake  seston  labelled  by  (14)C02,  (14)C-actate  and 
(32)PC4  in  parallel  was  used  in  zooplankton  feed- 
ing experiments  and  checked  for  size  distribution 
of  the  labelled  particulates.  Lake  Stugsjon  (refer- 
ence) and  Lake  Hymenjaure  were  included  in  a 
lake  fertilization  program  in  the  Kuokkel  area  in 
northern  Sweden  during  the  years  1971  to  1976. 
The  lakes  are  situated  close  together  at  the  timber- 
line  and  have  very  similar  temperatures  and  an 
icefree  period  of  100  to  130  days.  A  chrysophy- 
cean  phytoplankton  community  normally  exists  in 
these  lakes.  The  in  situ  experiments  were  designed 
to  determine  if  depressed  Eudiaptomus  and  Holo- 
pedium  clearance  rates,  in  an  artificially  fertilized 
lake  where  seston  was  dominated  by  micro-algae, 
were  due  to  low  retention  of  such  algae.  Addition 
of  a  labelled  reference  alga  (Chlamydomonas  sp.) 
was  used  to  discover  if  high  food  concentrations 
(above  the  Incipient  Limiting  Concentration)  or 
toxins  caused  the  depressions.  Clearance  rates 
mostly  ranked  highest  for  C02-labelled  seston  fol- 
lowed by  (32)P  and  (14)C-acetate  labelled  seston, 
reflecting  approximately  the  size  distribution  of  the 
labelled  food.  Clearance  rates  for  the  added  refer- 
ence alga  were  high  and  similar  in  the  fertilized 
lake  and  in  an  oligotrophic  reference  lake.  It  is 
concluded  that  the  detection  rate  depression  is 
explained  purely  by  poor  retention  of  small  parti- 
cles (passive  size  selection)  by  the  crustaceans  stud- 
ied, but  that  active  food  selection  offers  optional 
explanations  of  the  experimental  results.  (Peters- 
PTT) 
W86-05154 


ENVIRONMENTAL  EFFECTS  ON  SPECIFIC 
RATE  OF  PHOTOSYNTHESIS  IN  SMALL 
FERTILIZED  LAKES  (NORTH-WEST  OF  THE 

USSR), 

Gosudarstvennyi    Nauchno-Issledovatel'skii    Inst. 
Ozernogo  i  Rechnogo  Rybnogo  Khozyaistva,  Len- 
ingrad (USSR).  Dept.  of  Hydrobiology. 
T.  V.  Tereshenkova. 

Internationale  Revue  der  Gesamten  Hydrobiolo- 
gie,  Vol.  70,  No.  4,  p  453-470,  1985.  4  tab,  9  fig,  28 
ref. 

Descriptors:  *Phytoplankton,  •  Photosynthesis, 
•Lakes,  *Limnology,  *Biomass,  Temperature  ef- 
fects, Russia,  Leningrad,  Seasonal  variation,  Diur- 
nal variation,  Algae,  Fertilizers,  Nutrients. 

Results  of  long-term  integrated  studies  performed 
on  8  shallow  water  fertilized  small  lakes  from  1975 
to  1981  revealed  a  distinct  direct  dependence  of 
the  specific  rate  of  photosynthesis  on  temperature. 
The  studies  were  performed  in  the  Leningrad  dis- 
trict (Luga  region)  on  8  lakes  of  the  Syaber  group: 
Pelyuga,  Bakhmanskoe,  Malyi  Okunyenok,  Bol- 
shoi  Okunyenok,  Muzha,  Lyubevoe,  Dryvyaty, 
and  Naroch.  During  the  period  from  summer  to 
autumn,  the  mean  temperature  coefficient  was  1.7, 
the  recorded  temperature  range  was  4  to  22  C,  and 
the  biomass  range  was  0.1  to  8.2  grams/cu  m.  In 
spring,  no  distinct  dependence  was  found  between 
the  values  of  the  diurnal  P/B  coefficients  and  the 
temperature.  The  influence  of  temperature  on  the 
photosynthetic  activity  of  the  algae  was  very  dis- 
tinct when  the  former  changed.  Higher  photosyn- 
thetic activity  of  the  phytoplankton  is  characteris- 
tic of  the  lakes  during  the  early  vegetation  period 
and  is  induced  by  many  favorable  factors.  From 
spring  to  autumn  this  activity  usually  declines. 
However,  isolated  high  P/B  coefficients  can  also 
be  recorded  in  summer  and  autumn.  For  small 
lakes,  there  was  a  direct  connection  between  the 
specific  rate  of  photosynthesis  and  the  coefficient 
of  the  open  water  area.  High  rates  of  turnover  of 
the  phytoplankton  biomass  in  the  experimental 
lakes  are  due  to  the  shallow  water  factor,  steady 
replenishment  with  nutrients  (mineral  fertilizers), 
relatively  low  values  of  the  phytoplankton  biomass 
and  the  predominance  of  small  forms  in  most  lakes. 
(Peters-PTT) 
W86-05155 


AVATLABrLrTY  OF  PHOSPHORUS  AND  THE 
SPECIES  COMPOSITION  OF  THE  SPRING 
PHYTOPLANKTON  TN  LAKE  ERKEN, 

Uppsala   Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

K.  Pettersson. 
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Internationale  Revue  der  Gesamten  Hydrobiolo- 
gie,  Vol.  70,  No.  4,  p  527-546,  1985.  6  tab,  10  fig, 
39  ref. 

Descriptors:  *Phytoplankton,  *Eutrophic  lakes, 
•Limnology,  'Phosphorus,  'Lake  Erken,  Sweden, 
Ice,  Dinoflagellates,  Algae,  Diatoms,  Species  di- 
versity, Seasonal  variation,  Biochemical  tests,  En- 
zymes, Fluorometry,  Photometry. 

The  spring  development  of  phytoplankton  and  the 
phosphorus  content  were  monitored  intensively  in 
Lake  Erken,  a  moderately  eutrophic  lake  in  central 
Sweden  which  is  regularly  covered  with  ice  for 
about  18  weeks  from  January  to  late  April,  during 
the  springs  of  1979  and  1980.  The  dominant  species 
were  dinoflagellates,  mainly  Woloszynskia  ordin- 
ata  and  Peridinium  aciculiferum,  during  the  entire 
spring  of  1979.  The  long  period  of  ice  cover  fa- 
vored the  motile  species,  which  were  able  to  utilize 
the  available  light  immediately  below  the  ice.  A 
considerable  migration  was  noticed  in  March  1979. 
These  large  and  slow  growing  algae  were  able  to 
store  phosphorus.and  surplus  phosphorus  concen- 
trations up  to  12  micrograms  P/liter  were  meas- 
ured, which  corresponds  to  an  algal  content  of  10 
micrograms  P/mg  C.  These  values  were  more  than 
twice  as  high  as  those  recorded  earlier  in  Lake 
Erken.  Although  a  spring  outburst  of  diatoms  did 
not  occur  in  1979  and  1980,  the  algae  were  phos- 
phorus limited  in  May,  as  indicated  by  high  alka- 
line phosphatase  activity,  low  algal  surplus  phos- 
phorus content  and  high  inorganic  N:P  ratios.  It  is 
concluded  that  phosphorus  is  important  for  the 
development  of  the  spring  phytoplankton.  (Au- 
thor's abstract) 
W86-05156 


PRIMARY  PRODUCTION  AND  EFFECTS  OF 
ENRICHMENT  WITH  NITRATE  AND  PHOS- 
PHATE ON  PHYTOPLANKTON  EN  THE 
BARRA  BONITA  RESERVOLR  (STATE  OF  SAO 
PAULO,  BRAZED, 

Universidade  Federal  de  Sao  Carlos  (Brazil).  Dept. 
of  Zoology. 

R.  Henry,  K.  Hino,  J.  G.  Gentil,  and  J.  G.  Tundisi. 
Internationale  Revue  der  Gesamten  Hydrobiolo- 
gie,  Vol.  70,  No.  4,  p  561-573,  1985.  1  tab,  11  fig, 
24  ref. 

Descriptors:  *Barra  Bonita  reservoir,  'Limnology, 
♦Nitrates,  'Phosphates,  'Phytoplankton,  'Reser- 
voirs, 'Primary  productivity,  Chlorophyll,  Sao 
Paulo,  Brazil,  Photosynthesis,  Surface,  Biomass, 
Nutrients,  Aphatic  zone. 

The  construction  of  reservoirs  for  the  generation 
of  electricity  has  increased  during  the  past  20  years 
in  Brazil.  The  creation  of  artificial  ecosystems, 
distributed  over  various  catchment  areas  and  at 
various  latitudes  and  longitudes,  provides  an  op- 
portunity to  develop  comparative  limnological 
studies.  Primary  productivity  of  phytoplankton 
was  evaluated  by  the  (14)C  and  dissolved  oxygen 
methods  in  December  1981  at  the  Barra  Bonita 
Reservoir  (Sao  Paulo  State,  Brazil).  The  primary 
production  varied  between  0.17  to  14.51  mg  C/cu 
meter/hr  at  4  and  0  meters  depth,  respectively. 
About  57  to  94%  of  the  photosynthetic  activity 
was  due  to  phytoplankton  >  50  micrometers.  The 
highest  value  of  assimilation  rate  was  found  in  the 
surface  water.  Dissolved  nutrient  concentrations 
were  very  high  and  consisted  mainly  of  nitrate. 
Light  penetration  was  low,  the  aphotic  zone  ac- 
counted for  90%  of  the  water  column.  Enrichment 
with  nitrate  and  phosphate  showed  that  both  N 
and  P  stimulated  the  production  of  biomass  (chlo- 
rophyll alpha),  mainly  due  to  the  addition  of  phos- 
phate. The  enrichment  experiment  also  indicated 
that  phosphate  addition  has  a  significant  stimula- 
tory effect  on  the  growth  of  Melosira  sp.  The 
limiting  effect  of  light  penetration  on  photosyn- 
thetic activity  is  more  severe  than  that  of  nutrients. 
(Peters-PTT) 
W86-05157 


ANALYSIS  OF  THE  BIOTIC  COMMUNITY  EN 
A  KUMAUN  HIMALAYAN  LAKE,  NAINITAL 
(U.P.),  INDIA, 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Zoolo- 
gy- 


M.  C.  Pant,  A.  P.  Sharma,  P.  C.  Sharma,  and  P.  K. 

Gupta. 

Internationale  Revue  der  Gesamten  Hydrobiolo- 

gie,  Vol.  70,  No.  4,  p  591-602,  1985.  5  tab,  6  fig,  30 

ref. 

Descriptors:  'Phytoplankton,  'Eutrophic  lakes, 
•Zooplankton,  'Limnology,  'Eutrophication, 
'Lake  Nainital,  Macrozoobenthos,  Mud-water 
interface,  Dissolved  oxygen,  Respiration,  India, 
Biomass,  Seasonal  variation,  Fish,  Mortality, 
Benthos,  Species  diversity. 

In  the  last  2  or  3  decades,  due  to  intensive  man 
made  modifications  in  its  catchment  basin,  Lake 
Nainital  has  undergone  a  considerable  limnological 
evolution.  The  impact  of  eutrophication  on  the 
structure  and  function  of  the  plankton  and  benthos 
communities  of  the  lake  was  investigated.  A  com- 
prehensive study  of  phyto-  and  zooplankton  and 
macrozoobenthic  components  in  Lake  Nainital 
showed  that  species  richness  was  high  for  plankton 
and  low  for  macrozoobenthos.  Fish  mortality  is 
high  every  winter  due  to  severe  depletion  of  dis- 
solved oxygen  during  the  cold  season.  The  algal 
biomass  is  dominated  by  greens  (54%)  and  blue- 
green  (31%),  the  zooplankton  population  by  cope- 
pods  (84%),  and  the  macrozoobenthic  community 
by  a  Tubilex-Chironomus  association  constituting 
>  or  =  95%  of  the  annual  number  of  the  macro- 
benthic  invertebrates.  Respiration  surpassed  gross 
production.  The  mean  annual  ratio  between  phyto- 
and  zooplankton  biomass  is  3.3  and  between  phyto- 
plankton and  herbivores  is  4.6.  If  biomass  is  treated 
as  a  measure  of  crude  production,  the  relationship 
among  the  three  trophic  levels  suggests  that  herbi- 
vory  is  inefficient  while  carnivory  is  efficient.  The 
low  diversity  of  different  biotic  components  and 
the  P/R  ratio  of  <  1  suggest  that  the  lake  is  passing 
through  the  stage  of  heterotrophic  succession. 
(Peters-PTT) 
W86-05159 


MEASURE     OF    PLANKTON     COMMUNITY 
SIMILARITY  UTILIZING  VARIABLE 

WEIGHTING  OF  TOTAL  DENSITY  AND  TAX- 
ONOMIC  PROPORTIONALITY, 

Ontario  Ministry  of  the  Environment,   Rexdale. 
For  primary  bibliographic  entry  see  Field  2H. 
W86-05160 


CHEMICAL  AND  MICROBIOLOGICAL  PROC- 
ESSES AS  REGULATORS  OF  THE  EXCHANGE 
OF  SUBSTANCES  BETWEEN  SEDIMENTS 
AND  WATER  EN  SHALLOW  EUTROPHIC 
LAKES, 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

S.-O.  Ryding. 

Internationale  Revue  der  Gesamten  Hydrobiolo- 
gie,  Vol.  70,  No.  5,  p  657-702,  1985.  8  tab,  21  fig, 
115  ref. 

Descriptors:  'Eutrophic  lakes,  'Sediments,  'Phos- 
phorus, Temperature  effects,  Sweden,  Anaerobic 
conditions,  Seasonal  variations,  Chelation,  Shallow 
water,  Morphology,  Hydrology. 

It  is  generally  believed  that  excessive  phosphorus 
release  from  lake  sediments,  i.e.,  internal  P  load,  is 
only  a  problem  in  deep  lakes  with  stagnant  anaero- 
bic bottom  waters.  However,  substantial  amounts 
of  P  can  also  be  released  from  sediments  in  shal- 
low, well-mixed  lakes.  The  dynamics  and  magni- 
tude of  P  release  from  sediments  in  these  types  of 
lakes  are  affected  primarily  by  physical  factors, 
such  as  seasonal  variations  in  water  temperature 
and  year  to  year  differences  in  water  renewal. 
These  factors,  in  turn,  induce  chemical  and  micro- 
biological processes  which  regulate  the  exchange 
of  substances  between  sediments  and  water.  The 
fractional  distribution  of  sedimentary  P  and  the 
chelating  capacity  of  the  water  are  also  important 
factors  that  can  provide  insights  to  the  processes 
involved  and  their  quantitative  impact  on  the  P 
status  in  shallow,  eutrophic  lakes.  Morphological 
and  hydrological  features  of  the  following  lakes 
were  examined:  Boren,  Djolosjon,  Finjasjon,  Glan- 
ingen,  Garan,  Hacklasjon,  Kalven,  Malmsjon,  N. 
Bergundasjon,  Nasbysjon,  Ramsjon,  Ryssbysjon, 
Satoftasjon,  S.  Bergundasjon,  V.  Ringsjon,  and  O. 
Ringsjon.  (Peters-PTT) 


Effects  Of  Pollution — Group  5C 
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INFLUENCE  OF  COPPER  IN  VARIOUS 
FORMS  ON  NATURAL  PHYTOPLANKTONIC 
POPULATIONS  FROM  THE  SAGUENAY 
REVER,  QUEBEC,  CANADA.  (INFLUENCE  DE 
LA  SPECIATION  DU  CUIVRE  SUR  LES  POPU- 
LATIONS PHYTOPLANCTONIQUES  NATUR- 
ELLES  DE  LA  RIVIERE  DU  SAGUENAY, 
QUEBEC,  CANADA.), 

Quebec   Univ.,   Chicoutimi.    Dept.    des   Sciences 
Fondamentales. 
P.-A.  Thompson,  and  R.  Cote. 
Internationale  Revue  der  Gesamten  Hydrobiolo- 
gie,  Vol.  70,  No.  5,  p  71 1-731,  1985.  3  tab,  6  fig,  44 
ref. 

Descriptors:  'Copper,  'Phytoplankton,  'Algae, 
•Toxicity,  'Saguenay  River,  Quebec,  Canada, 
Chlorophycea,  Chlorophyll,  Photosynthesis,  Dia- 
toms, Humic  acid,  Dissolved  organic  matter,  Cel- 
lulose fibers,  Species  diversity,  Estuaries,  Primary 
production. 

Experiments  to  study  the  toxicity  of  copper  in  its 
ionic,  complexed  (to  humic  acid)  and  adsorbed  (on 
cellulose  fibers  from  a  local  paper  mill)  forms  on 
species  composition,  standing  crop,  and  photosyn- 
thesis of  phytoplankton  were  conducted  in  che- 
mostats  with  natural  aggregations  composed 
mainly  of  either  green  algae  or  of  diatoms  from  the 
Saguenay  River.  The  Saguenay  River  is  situated  in 
an  industrialized  area  (aluminum  smelters,  paper 
mills),  and  it  receives  both  industrial  and  urban 
wastewaters.  Experiments  conducted  in  July  and 
September  1981  with  populations  composed 
mainly  of  Chlorophyceae  showed  Chlorella  sp.  to 
be  quite  tolerant  to  copper;  however,  when  copper 
concentrations  were  high  (50  and  100  mg/1  ionic 
copper),  Nitzschia  palea  became  the  dominant  spe- 
cies. Primary  production  is  more  strongly  inhibited 
by  copper  than  is  chlorophyll  alpha  concentration. 
In  November  1981,  experiments  with  diatoms  from 
the  Saguenay  River  showed  that  of  the  species 
present,  Asterionella  formosa,  is  the  species  most 
sensitive  to  copper,  whereas  Melosira  islandica  is 
the  least  sensitive.  Copper  has  a  strong  negative 
effect  on  the  cell  densities,  standing  crop  and  pho- 
tosynthesis of  the  diatom  populations.  The  addition 
of  humic  acid,  and  to  a  lesser  degree,  cellulose 
fibers  significantly  reduced  the  toxicity  of  copper. 
The  relatively  high  concentrations  of  dissolved 
organic  matter  and  suspended  cellulose  fibers  in 
the  waters  of  the  Saguenay  River  are  probably 
important  factors  controlling  the  toxicity  of  copper 
to  the  phytoplankton  of  this  estuary.  (Peters-PTT) 
W86-05162 


COMPARATIVE  LEMNOLOGY  OF  SEVERAL 
RESERVOIRS  IN  CENTRAL  INDIA, 

Government    Post   Graduate   Coll.,    Chhindwara 

(India).  Dept.  of  Botany. 

K.  S.  Unni. 

Internationale  Revue  der  Gesamten  Hydrobiolo- 

gie,  Vol.  70,  No.  6,  p  845-856,  1985.  4  tab,  1  fig,  23 

ref. 

Descriptors:  'Reservoirs,  'Chemical  composition, 
'Limnology,  Vegetation,  Electrical  conductivity, 
Calcium,  Carbonate,  Chloride,  Phytoplankton, 
Zooplankton,  Eutrophication,  Oligotrophy,  Meso- 
trophy,  Morphology,  Transparency,  Rotifers. 

Twenty  four  reservoirs  in  Central  India  were  in- 
vestigated for  their  physical,  chemical  and  biologi- 
cal features.  The  reservoirs  were  located  in  the 
state  of  Madhya  Pradesh.  These  reservoirs  differed 
significantly  in  their  size,  physical  features,  chemi- 
cal composition  and  vegetation.  Three  medium  and 
three  major  reservoirs  recorded  comparatively  low 
electrical  conductivity.  All  the  18  minor  reservoirs 
showed  high  conductivity  and  low  transparency 
since  they  were  all  situated  in  densely  populated 
urban  areas  polluted  by  human  feces  and  domestic 
sewage.  The  most  abundant  ions  in  water  are  calci- 
um, carbonate  and  chloride.  The  phytoplankton 
was  found  to  be  dominated  by  Cyanophyceae. 
Rotifers  dominated  among  zooplankton.  All  the 
minor  reservoirs  are  highly  eutrophicated.  Among 
the  major  reservoirs  Tawa  Reservoir  is  oligotro- 
phic  while  others  are  mesotrophic  to  eutrophic  in 
nature.  (Peters-PTT) 
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Group  5C— Effects  Of  Pollution 
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EVOLUTION  OF  BACTERIAL  POPULATIONS 
IN  SALT  MARSH  SEDIMENTS  OF  ILE 
GRANDE  POLLUTED  BY  AMOCO  CADIZ. 
(EVOLUTION  DES  POPULATIONS  BACTER- 
IENNES  DANS  LES  SEDIMENTS  DES 
MARAIS  MARITIMES  DE  PILE  GRANDE 
POLLUES  PAR  L* AMOCO  CADIZ,). 
Endoume  Marine  Station  and  Oceanography 
Centre,  Marseille  (France). 

Internationale  Revue  der  Gesamten  Hydrobiolo- 
gie,  Vol.  70,  No.  6,  p  815-827,  1986.  10  fig,  23  ref. 

Descriptors:  'Oil  spills,  *Salt  marshes,  'Sediments, 
He  Grande,  Oil  pollution,  Microbial  activity,  Al- 
kanes,  Heterotrophic  bacteria. 

Microbial  investigations  on  heterotrophic  bacteria 
(MPN  counts,  adenylates  charge,  growth  rate  and 
enzymatic  activities)  and  hydrocarbon  utilizing 
microorganisms  (MPN  counts)  were  carried  out 
during  3  yr  in  the  salt  marshes  of  lie  Grande.  The 
aim  was  to  follow  their  recovery  after  oil  pollu- 
tion. Three  years  after  oiling,  the  amount  of 
Amoco  Cadiz  oil  in  the  surface  level  of  some 
Juncus  maritimus  meadows  of  He  Grande  remains 
very  high.  In  other  biotopes  a  variable  decline  in 
concentrations  has  been  observed.  These  differ- 
ences are  linked  to  differences  in  microbial  activi- 
ties. Microbial  activity  is  low  in  the  asphalt-like 
pavement  characteristic  of  higher  meadows  where 
alkanes  have  been  removed.  Activity  has  been 
nearly  destroyed  in  heavily  polluted  meadows 
where  alkanes  are  still  present.  In  the  surface  layer 
of  creeks  and  mud  flats,  microbial  activity  is  high 
and  hydrocarbons  are  well  degraded.  The  results 
for  the  3  yr  show  a  significant  enhancement  of  the 
microflora  during  the  first  year  (corresponding  to 
removal  of  n.  alkanes)  followed  by  a  decrease  in 
bacterial  activity  which  persisted  for  >2  yr.  The 
activity  of  the  heterotrophic  bacterial  population  is 
deeply  disturbed  compared  with  unoiled  sites,  and 
these  shifts  remain  detectable  3  yr  after  oiling.  This 
study  does  not  modify  previous  estimations  regard- 
ing the  recovery  of  the  salt  marshes.  (Peters-PTT) 
W86-05167 
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FATTY  ACIDS  IN  LIPIDS  FROM  PARTICU- 
LATE ORGANIC  MATTER  IN  A  EUTROPHIC 
LAKE,  LAKE  NAKANUMA,  JAPAN, 

Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

T.  Miyazaki,  J.  Irie,  Y.  Ogawa,  and  S.-E.  Ichimura. 
International  Revue  der  Gesamten  Hydrobiologie, 
Vol.  71,  No.  1,  p  101-113,  1986.  2  tab,  5  fig,  43  ref. 

Descriptors:  *Eutrophication,  'Fatty  acids,  'Eu- 
trophic lakes,  'Limnology,  'Particulate  matter, 
•Phytoplankton,  Lake  Nakanuma,  Japan,  Myristic 
acid,  Linoleic  acid,  Palmitic  acid,  Palmitoleic  acid, 
Linoleic  acid,  Oleic  acid,  Stearic  acid,  Lakes,  Sea- 
sonal variation,  Photosynthesis,  Water  depth, 
Mixing. 

Seasonal  changes  in  the  amounts  of  fatty  acids  in 
lipids  of  suspended  particulate  organic  matter  were 
investigated  in  a  eutrophic  lake,  Lake  Nakanuma, 
Japan.  Fatty  acids  were  distributed  uniformly 
throughout  the  whole  water  column  during  the 
mixing  period,  and  their  concentrations  were  be- 
tween 28  and  46  micrograms/liter.  During  the 
summer  stagnation  period,  concentration  maxima 
of  60  to  80  and  60  to  100  micrograms/liter  ap- 
peared in  the  near-surface  and  metalimnetic  layers, 
respectively.  The  depth  of  the  shallower  maximum 
seemed  to  correspond  to  that  of  the  photosynthetic 
maximum.  Major  fatty  acids  were  myristic,  palmit- 
ic, palmitoleic,  and  oleic  acids.  Stearic  acid  was  a 
minor  component.  Linoleic  acid,  linolenic  and 
eicosa  pentaenoic  acids  were  less  abundant,  but 
their  percentage  remained  relatively  constant. 
(Peters-PTT) 
W86-05171 


ANALYSIS  OF  THE  INSHORE  MACROZOO- 
BENTHIC  COMMUNITY  IN  LAKE  NAINI 
TAL,  UP,  INDIA, 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Zoolo- 
gy- 
For  primary  bibliographic  entry  see  Field  2H. 
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VERTICAL  MIGRATION  AND  MORTALITY 
OF  MARINE  BENTHOS  IN  DREDGED  MATE- 
RIAL: A  SYNTHESIS, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
D.  Maurer,  R.  T.  Keck,  J.  C.  Tinsman,  W.  A. 
Leathern,  and  C.  Wethe. 

International  Revue  der  Gesamten  Hydrobiologie, 
Vol.  71,  No.  1,  p  49-63,  1986.  2  tab,  36  ref. 

Descriptors:  'Benthos,  'Spoil  banks,  'Sediment, 
Sand,  Silt,  Vertical  distribution,  Invertebrates, 
Temperature  effects,  Mollusks,  Amphipods,  Crus- 
taceans, Geochemistry,  Polychaetes,  Dredging, 
Mortality. 

The  responses  of  the  species  of  benthic  inverte- 
brates to  burial  in  terms  of  migration  ability  or 
mortality  were  compared,  and  a  synthesis  and  rec- 
ommendations for  assessing  future  impacts  were 
provided.  The  four  species  compared  were  the 
bivalve  Mercenaria  mercenaria,  the  amphipod 
crustacean  Parahaustorius  longimerus,  and  the  po- 
lychaetes Scoloplos  fragilis  and  the  Nereis  suc- 
cinea.  There  was  evidence  of  synergistic  effects  on 
burrowing  activity  and  mortality  with  changes  in 
time  of  burial,  sediment  depth,  sediment  type,  and 
temperature.  N.  succinea  was  the  most  resistant 
species  followed  by  M.  mercenaria,  S.  fragilis,  and 
P.  longimerus  in  sediment  with  silt-clay.  In  sedi- 
ment without  silt-clay  the  order  of  percent  mortali- 
ty was  reversed.  Dissolved  oxygen  decreased  and 
ammonia  and  sulfide  increased  between  the  surface 
and  below  2.0  cm  within  a  15-day  period.  M. 
mercenaria  and  N.  succinea  should  be  relatively 
resistant  to  chemical  effects  of  spoil  disposal  and  S. 
fragilis  and  P.  longimerus  would  be  less  resistant. 
Vertical  migration  of  benthic  invertebrates 
through  dredged  disposal  can  be  a  viable  mecha- 
nism of  recolonization  under  certain  conditions. 
Some  effects  of  burial  of  benthos  can  be  predicted 
based  on  morphology,  behavior,  and  physiology. 
These  biological  features  are  discussed  with  exam- 
ples dealing  with  molluscs,  crustaceans,  and  poly- 
chaetes. (Peters-PTT) 


FIELD  AND  LABORATORY  STUDIES  ON 
NILE  PHYTOPLANKTON  IN  EGYPT.  I.  SOME 
PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS, 

Assiut  Univ.  (Egypt).  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W86-05173 


PHYTOPLANKTON  PRODUCITVJTY  IN 
TURBID  WATERS, 

Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa).  Inst,  of  Environmental  Sciences. 

J.  U.  Grobbelaar. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  7, 

No.  5,  p  653-663,  September  1985.  6  fig,  3  tab,  22 

ref. 

Descriptors:  'Turbidity,  'Primary  productivity, 
'Suspended  sediments,  'Euphotic  zone,  'Phyto- 
plankton, Inorganic  particles,  Wuras  Dam,  Mixing 
layers,  Photosynthesis,  Aphotic  zone,  Respiration. 

Many  of  the  freshwater  areas  in  the  world  are 
turbid,  due  to  suspended  inorganic  particles.  The 
effects  of  turbidity  on  measurements  of  primary 
productivity  was  investigated  using  test  tubes  of 
various  lengths.  The  euphotic  depth  of  the  shallow 
turbid  impoundment,  Wuras  Dam,  varies  between 
0.3  and  1.3  meters.  A  plexiglass  tube  the  depth  of 
the  euphotic  zone  confined  the  phytoplankton  in 
the  light  and  the  rates  measured  represent  the 
maximal  possible  under  the  prevailing  conditions. 
Longer  tubes  include  an  aphotic  portion  and  give 
an  idea  of  the  magnitude  of  respiration  losses.  The 
depth  of  the  mixing  layer  appears  to  be  especially 
important  in  turbid  systems  as  the  time  spent  in  the 
dark,  relative  to  the  light  is  of  great  importance 
and  may  be  the  most  important  regulating  factor  in 
such  waters.  (Peters-PTT) 
W86-05177 


REGULATION  OF  BACTERIAL  SECONDARY 
PRODUCTION  IN  TWO  EUTROPHIC  LAKES 
AND  IN  EXPERIMENTAL  ENCLOSURES, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

B.  Riemann,  and  M.  Sondergaard. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  8, 

No.  3,  p  519-536,  May  1986.  10  fig,  1  tab,  42  ref. 

Danish  Natural  Science  Research  Council  J.  No 

11-1816,  11-4758. 

Descriptors:  'Eutrophic  lakes,  'Limnology,  'Phy- 
toplankton, 'Experimental  basins,  'Bacteria,  Bio- 
mass,  Lake  Hylke,  Lake  Skanderbag,  Denmark, 
Phosphates,  Fish,  Algae,  Organic  carbon,  Radioac- 
tive tracers,  Tritium,  Phytotoxicity. 

Changes  in  bacterial  production  and  biomass  in 
two  eutrophic  lakes  were  examined  in  relation  to 
changes  in  phytoplankton  biomass,  and  primary 
production  and  release  of  extracellular  organic 
carbon  (EOC).  Bacterial  cell  number  and  second- 
ary production  of  bacterioplankton  were  measured 
during  two  periods  of  14  and  19  days,  respectively, 
in  experimental  enclosures  of  lake  water,  and  in 
two  Danish  eutrophic  lakes.  One  lake  was  Lake 
Hylke  (part  of  Lake  Skanderborg)  situated  in  the 
central  part  of  Jutland  and  the  second  was  Freder- 
iksborg  Slotsso  in  the  northern  part  of  Zealand, 
Denmark.  Additions  of  phosphate  and  planktovor- 
ous  fish  in  some  of  the  enclosures  induced  rapid 
changes  in  the  phytoplankton  biomass,  primary 
production  and  release  of  EOC.  In  some  of  the 
enclosures  containing  fish,  release  of  EOC  from 
phytoplankton  constituted  from  36  to  55%  of  the 
bacterial  secondary  production,  determined  by 
means  of  (3-H)  thymidine  incorporation  into  DNA. 
In  others,  this  relationship  was  not  found,  suggest- 
ing that  phytoplankton  species-specific  release 
rates  of  composition  of  EOC  might  play  a  role  in 
the  microbial  response.  In  enclosures  without  fish, 
released  dissolved  organic  carbon  from  zooplank- 
ton  grazing  activities  could  sustain  >  or  =  32%  of 
the  bacterial  production.  Algal  senescence,  in- 
duced by  phosphate  depletion,  also  created  large 
increases  in  bacterial  secondary  production. 
Changes  in  the  growth  of  pelagic  freshwater  bacte- 
ria are  controlled  by  a  variety  of  events  occurring 
on  several  trophic  levels  as  well  as  in  the  nutrient 
regime.  (Peters-PTT) 
W86-05186 


IMPACT  OF  THE  LXTOC-1  OIL  SPILL  ON 
ZOOPLANKTON, 

Instituto  Politecnico  Nacional,  Mexico  City.  Es- 
cuela  Nacional  de  Ciencias  Biologicas. 
S.  A.  Guzman  del  Proo,  E.  A.  Chavez,  F.  M. 
Alatriste,  S.  de  la  Campa,  and  G.  de  la  Cruz. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  8, 
No.  3,  p  557-581,  May  1986.  22  fig,  3  tab,  17  ref. 

Descriptors:  'Zooplankton,  'Oil  spills,  'Environ- 
mental impact,  Ixtoc-1,  Gulf  of  Mexico,  Campeche 
City,  Terminos  Lagoon,  Estuaries,  Hydrocarbons, 
Plankton,  Grijalva  River,  Usumacinta  River, 
Mexico,  Biomass,  Seasonal  variation. 

The  impact  of  the  Ixtoc-1  oil  spill  on  the  zooplank- 
ton community  in  the  southern  part  of  Gulf  of 
Mexico  was  assessed.  Zooplankton  data  taken  from 
seven  cruises  between  1979  and  1982  show  a  de- 
crease in  biomass  levels  of  almost  four  orders  of 
magnitude,  lower  than  previously  observed  when 
mean  biomass  reached  389  mg/m.  Seasonal  bio- 
mass changes  observed  before  and  after  the  spill 
shown  the  same  pattern,  with  a  maximum  in  the 
summer,  and  a  minimum  in  the  spring.  Together 
with  specific  diversity,  the  highest  heterogeneity 
of  the  community  was  a  present  in  the  spring  and 
the  lowest  diversity  in  the  fall.  Areas  of  high 
plankton  productivity  are  the  coastal  zones  in 
Campeche  City,  Terminos  Lagoon  and  off  the 
estuaries  of  Grijalva  and  Usumacinta  rivers. 
Changes  in  the  organization  and  structure  of  the 
zooplankton  community  occurred  after  the  spill, 
reaching  a  lower  level  of  stability.  Most  samples 
appear  to  be  contaminated  by  hydrocarbons,  but 
the  role  of  the  Ixtoc-1  oil  spill  as  a  factor  in  this  is 
hard  to  determine.  Decay  of  oil  in  zooplankton 
occurs  exponentially,  with  persistent  levels  of  ali- 
phatic hydrocarbons  suggesting  a  persistent  pollu- 
tion source,  with  damaging  effects  on  plankton 
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lower  than  those  produced  by  the  Ixtoc-1.  The 
accident  at  the  Ixtoc-1  oil  well,  according  to  offi- 
cial figures,  spilled  3.1  million  barrels  through  a  10- 
month  period,  starting  in  June  1979.  (Peters-PTT) 
W86-05187 


THERMAL  AND  OXYGEN  CONDITIONS  AND 
THE  CHEMICAL  COMPOSITION  OF  THE 
WATER  IN  THE  GREAT  MASURIAN  LAKES, 

Instytut  Rybactwa  Srodladowego,  Olsztyn- 
Kortowo  (Poland). 

B.  Zdanowski,  A.  Korycka,  and  J.  Zachwieja. 
Ekologia  Polska,  Vol.  32,  No.  4,  p  651-677,  1984.  6 
fig,  4  tab,  37  ref. 

Descriptors:  'Trophic  level,  'Limnology,  'Phys- 
icochemical  properties,  'Chemical  composition, 
•Chlorophyll,  Great  Masurian  lakes,  Phytoplank- 
ton,  Biomass,  Phosphorus,  Temperature,  Nitrogen, 
Eutrophication,  Wegorapap  River,  Pisa  River, 
Poland,  Agricultural  watersheds,  Forest  water- 
sheds, Epihmnion,  Hypolimnion. 

The  trophic  state  of  the  lakes  of  the  Great  Masur- 
ian Lakes  complex  Poland,  was  analyzed  based  on 
investigations  carried  out  only  once  during  the 
summer  stagnation  period  (July  1976).  The  phys- 
icochemical  condition  of  the  water,  visibility  of 
Secchi's  disc  and  chlorophyll  content  in  21  lakes 
was  examined  and  compared  with  literature  data 
for  the  last  several  years.  In  the  meta-  and  hypo- 
limnion of  polluted  lakes  deteriorated  oxygen  con- 
ditions were  found.  Near  the  upper  range  of  the 
thermocline  an  acute  oxygen  deficit  was  found. 
The  chemical  composition  of  the  water  in  the  lakes 
was  correlated  with  the  degree  of  development  of 
the  drainage  area.  The  lakes  in  an  agricultural 
drainage  area  were  characterized  by  an  advanced 
state  of  eutrophication.  The  lowest  concentrations 
of  mineral  salts  and  hence  the  lowest  state  of 
eutrophication,  were  seen  in  the  forest  drainage 
area.  Phytoplankton  biomass,  chlorophyll  content, 
and  water  transparency  were  correlated  with  the 
content  of  phosphorus  in  the  epilimnion.  (Peters- 
PTT) 
W86-05194 


RESIDUES  OF  ORGANOCHLORINE  INSECTI- 
CIDES IN  FISH  FROM  POLLUTED  WATER, 

Biological  Research  Center,  Baghdad  (Iraq). 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05264 


GROWTH  AND  PHOTOSYNTHETIC  RE- 
SPONSE OF  A  FRESHWATER  ALGA,  SELEN- 
ASTRUM  CAPRICORNUTUM,  TO  AN  OIL 
SHALE  BY-PRODUCT  WATER, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

D.  Delistraty. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol.  36,  No.   1,  p  114-121,  January 

1986.  3  tab,  21  ref. 

Descriptors:  'Selenastrum  capricornutum,  'Oil 
shale,  'Industrial  wastes,  Photosynthesis,  Algal 
toxins,  Bioindicators,  Chemical  analysis,  Biological 
assays,  Toxicity. 

Toxicological  research  and  development  of  effec- 
tive control  technologies  are  needed  to  identify 
and  minimize  the  environmental  impact  of  complex 
by-product  waters  generated  during  in  situ  recov- 
ery of  shale  oil.  Using  a  standard  algal  species, 
such  as  Selenastrum  capricornutur,  provides  a  sys- 
tematic approach  to  toxicant  evaluation.  Chemical 
fractionation  and  short-term  bioassays  is  the  ap- 
proach used  in  this  study  to  compare  the  growth 
and  photosynthetic  response  of  S.  capricornutum 
to  an  oil  shale  by-product  water  and  its  organophi- 
lic  and  hydrophilic  subfractions.  Based  on  median 
effective  concentration  values,  toxicity  ranked  at 
follows:  organophilic  >  hydrophilic  >  oil  shale 
by-product  water  (growth  experiment)  hydrophilic 
>  oil  shale  by-product  water  >  organophilic 
(photosynthesis  experiment).  The  data  obtained  in 
this  study  indicate  that  concentrations  above  2% 
whole  oil  shale  water  are  inhibitory  to  algae. 
Chemical  fractionation  provided  more  detailed 
toxicity   information   than   whole   water   analysis 


alone.  Furthermore,  the  longer-term  growth  exper- 
iment provided  greater  sensitivity  than  the  rapid 
photosynthesis  test.  As  a  screening  tool  the  five- 
day  algal  growth  assay  was  more  diagnostic  than 
the  four-hour  photosynthesis  test  when  combined 
with  chemical  fractionation.  (Main-PTT) 
W86-05265 


EFFECTS  OF  ENDOSULPHAN  ON  THE  HY- 
POTHALAMO  HYPOPHYSIAL  COMPLEX 
AND  FISH  REPRODUCTIVE  PHYSIOLOGY, 

Government  Coll.,  Sendhwa  (India).  Dept.  of  Zo- 
ology. 

L.  Shukla  and,  and  A.  K.  Pandey. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol.  36,  No.   1,  p  122-131,  January 
1986.  16  Fig,  1  tab,  24  ref. 

Descriptors:  'Endosulphan,  'Hypothalamo-hypo- 
physial  complex,  'Fish  physiology,  Tissue  analysis, 
Insecticides,  Fish  populations. 

It  is  essential  to  work  out  the  damages  caused  by 
the  insecticides  at  lower  concentration  in  the  fish 
endocrine  physiology  in  relation  to  fish  reproduc- 
tion and  culture.  This  study  aims  to  assess  the 
histophysiological  lesions  produced  by  endosul- 
phan in  the  hypothalamo-hypophysical  complex 
ovarian  axis  in  Sarotherodon  mossambicus.  The 
insecticide  endosulphan  was  dissolved  in  acetone 
and  added  to  20  1  aquarium  water  for  preparing 
0.001  ppm  concentration  of  insecticide.  Water  was 
changed  on  every  third  day  with  an  aim  to  keep 
the  fish  in  a  constant  concentration  of  this  insecti- 
cide. Histological  and  histochemical  studies  were 
performed  on  the  pituitary  gland  and  ovaries.  The 
3  beta  and  17  beta  HSDH  (steroid  dehydrogenase 
activity)  was  studied.  The  activity  of  the  pituitary 
gland  was  assessed  by  calculating  the  area  of  cyan- 
ophils  and  acidophils  by  occulometer  and  tinctorial 
details.  The  diameter  of  nucleus  preopticus  and 
nucleus  lateralist  ubaries  was  also  recorded.  In  the 
ovary,  the  percentage  and  diameter  of  oogonia 
were  calculated.  Endosulphan  treated  fish  showed 
many  histological  and  histochemical  changes.  This 
study  suggests  that  the  aquatic  medium  in  which 
the  fish  lives,  when  it  is  contaminated  with  endo- 
sulphan results  in  changes  in  oxygen  content  and 
pH  and  also  in  other  physico-chemical  factors  of 
water,  probably  these  interfere  with  the  reproduc- 
tive mechanisms  in  this  fish.  (Main-PTT) 
W86-05266 


IMPAIRMENT  OF  THYROID  ACTIVITY  IN 
SAROTHERODON  MOSSAMBICUS  DUE  TO 
DDT  TREATMENT, 

Government  Coll.,  Sendhwa  (India).  Dept.  of  Zo- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05267 


IN  VTVO  METABOLISM  OF  FENITROTHION 
(0,0-DIMETHYL-0-(4-NITRO-M-TOLYL)  PHOS- 
PHOROTHIOATE)  IN  FRESH  WATER  TE- 
LEOST  (TILAPIA  MOSSAMBICA), 

Regional  Research  Lab.,  Hyderabad  (India).  Ento- 
mology and  Toxicology  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05268 


DIFFUSION  THROUGH  A  DOUBLE-SIDED 
PLATE:  DEVELOPMENT  OF  A  METHOD  TO 
STUDY  ALGA-BACTERIUM  INTERACTIONS, 

Northern  Arizona  Univ.,  Flagstaff.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5A. 
W86-05277 


PUBLIC  HEALTH  SIGNIFICANCE  OF  INDUS- 
TRIAL POLLUTION  IN  ZARIA,  NIGERIA, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  of 
Veterinary  Public  Health  and  Preventive  Medi- 
cine. 

A.  O.  Oganga,  and  D.  Abijoroh. 
Royal  Society  of  Health  Journal,  Vol.  105,  No.  6, 
p  211-215,  December  1985.  3  tab,  8  ref,  2  append. 

Descriptors:  'Public  health,  'Industrial  pollution, 
'Zaria,  'Nigeria,  Air  pollution,  Water  pollution, 


Land  disposal,  Industrial  wastes,  Malaria,  Gas- 
troenteritis, Solid  wastes,  Sludges,  Chemical 
wastes,  Water  pollution  effects. 

Pollution  factors  and  pollution  loads  associated 
with  rapid  industrial  growth  is  related  to  the  health 
of  local  inhabitants  reporting  to  a  university  teach- 
ing hospital.  Industries  involved  included  tarpaulin 
making,  corrugated  cardboard  making,  cigarette 
making,  leather  tanning,  foam  making,  and  slaugh- 
ter houses.  The  problems  of  water  pollution  have 
been  accentuated  by  the  speed  of  population 
growth  and  industries  as  well  as  by  changing  tech- 
nologies and  new  agricultural  practices.  The  un- 
controlled disposal  of  sewage  and  other  liquid 
wastes  resulting  from  domestic  uses  of  water,  sedi- 
ment from  land  erosion,  minerals  and  chemicals 
from  industrial  wastes,  insecticides,  pesticides,  de- 
tergents, radioactive  substances  and  heat  from 
power  and  industrial  plants  are  considered  as 
sources  of  water  pollution.  When  these  solid 
wastes  and  sludges  from  chemical  works  and  in- 
dustries containing  toxic  metals  such  as  lead,  tin, 
zinc,  iron,  and  mercury  are  allowed  to  flow  from 
factories  without  prior  treatment,  the  toxic  or  poi- 
sonous materials  will  be  leached  out  and  ultimately 
reach  water  sources.  Liquid  and  solid  wastes  for 
each  industry  are  quantified.  The  incidence  of  dis- 
eases associated  with  environmental  pollution  are 
reported,  with  malaria  and  gastroenteritis  highest. 
(Lantz-PTT) 
W86-05301 


COOLFNG      TOWER      EVAPORATION      OF 
TREATED  COAL  GASIFICATION 

WASTEWATERS, 

Pittsburgh  Univ.,  PA.  School  of  Engineering. 
For  primary  bibliographic  entry  see   Field   5D. 
W86-05313 


BEHAVIORAL  ASSAY  FOR  ASSESSING  EF- 
FECTS OF  POLLUTANTS  ON  FISH  CHEMOR- 
ECEPTION, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Biology. 
A.  D.  Lemly,  and  R.  J.  F.  Smith. 
Ecotoxicology  and  Environmental  Safety,  Vol.  11, 
No.  2,  p  210-218,  April  1986.  4  fig,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Computers, 
•Monitoring,  'Fish  behavior,  'Hydrogen  ion  con- 
centration, Bioassay,  Fathead  minnows,  Ecological 
effects,  Automation,  Fish  toxins,  Assay,  Fish  phys- 
iology. 

A  system  that  assesses  the  response  of  fish  to 
sublethal  levels  of  pollutants  was  used  to  examine 
the  effects  of  reduced  pH  on  the  response  of  fat- 
head minnows  to  chemical  feeding  stimuli.  The 
observation  system  consists  of  a  special  aquarium 
coupled  to  a  recirculating  water  system,  and  an 
Opto-Varimex-Aqua  activity  tracking  meter  inter- 
faced to  a  microcomputer.  The  tracking  meter 
forms  an  intersecting,  planar  grid  of  light  beams 
which,  when  interrupted  by  fish  movements,  is 
translated  into  a  digitized  signal  and  fed  to  the 
computer.  The  assay  is  based  on  the  response  of 
fish  to  natural  chemical  stimuli  such  as  food  odors 
or  pheromones.  When  these  stimulus  solutions  are 
injected  into  the  water  circulation  the  response  of 
the  fish  is  monitored  by  the  computer  system, 
which  is  capable  of  discriminating  and  quantifying 
changes  in  eight  parameters.  Normal  responses  to 
stimuli  are  compared  with  the  response  of  fish  that 
have  been  exposed  to  pollutants.  The  system 
should  be  easily  adapted  to  any  laboratory  engaged 
in  testing  for  effects  of  toxic  substances,  and  will 
identify  effects  of  pollution  that  have  thus  far  been 
difficult  or  impossible  to  assess.  (Geiger-PTT) 
W86-05325 


EFFECT  OF  AL  AND  HUMIC  ACIDS  ON  THE 
241  AM  ADSORPTION  ON  THE  EXOSKELE- 
TON  OF  THE  CRAYFISH  ASTACUS  LEPTO- 
DACTYLUS  ESCHSCHOLTZ, 

Antwerp  Univ.,  Wilrijk  (Belgium). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05328 


INFLUENCE  OF  WATER  ON  REPRODUCTIVE 
SUCCESS    AND   CHEMICAL   COMPOSITION 
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Group  5C — Effects  Of  Pollution 

OF  LABORATORY  REARED  POPULATIONS 
OF  DAPHNIA  MAGNA, 

Dow  Chemical   U.S.A.,   Midland,   MI.   Dept.  of 

Environmental  Quality. 

U.  M.  Cowgill,  H.  W.  Emmel,  D.  L.  Hopkins,  S. 

L.  Applegath,  and  I.  T.  Takahashi. 

Water  Research,  Vol.  20,  No.  3,  p  317-323,  March 

1986.  8  tab,  16  ref. 

Descriptors:  *Water  pollution  effects,  *Daphnia, 
•Foods,  Reproducibility,  Rivers,  Chemical  proper- 
ties, Lakes,  Statistical  analysis,  Industrial 
wastewater,  Trace  elements,  Conductivity,  Eco- 
logical effects,  Toxicity. 

The  purpose  of  this  study  was  to  examine  the 
effect  of  two  types  of  natural  water  and  one  proc- 
essed water  on  the  reproductive  success  of  Daph- 
nia  magna.  It  was  also  of  interest  to  discover 
whether  the  chemical  composition  of  the  water  or 
that  of  the  food  was  more  important  in  determin- 
ing the  chemical  composition  of  the  organisms.  To 
achieve  this  purpose  50  neonates  per  water  type 
were  reared  to  maturity.  Their  progeny  were  enu- 
merated every  other  day.  The  study  lasted  4.5 
weeks.  In  addition,  neonates  were  batch  cultured 
in  each  water  for  4  weeks.  These  random  aged 
populations,  with  no  individual  older  than  28  days, 
were  analyzed  for  their  elemental  content.  Sodium, 
K.  Cu,  Mg,  Ca,  Zn,  P,  S,  Se,  Mo,  CI,  Fe,  Mn,  Co 
and  Ni  were  measured  in  random  populations  of 
D.  magna  grown  in  each  of  the  three  waters, 
neonates  and  adults  reared  in  processed  and  one 
natural  water  and  finally,  in  the  three  waters  them- 
selves. Linear  correlation  coefficients  were  calcu- 
lated among  all  the  variables.  Partial  correlation 
coefficients  showed  that  the  chemical  composition 
of  the  organisms  is  determined  by  the  chemical 
composition  of  the  rearing  water.  The  largest 
number  of  broods,  the  greatest  total  number  of 
neonates,  the  largest  mean  brood  size,  the  greatest 
number  of  neonates  per  female,  occurred  among 
populations  reared  in  lake  water.  The  poorest  de- 
mographic results  were  obtained  from  daphnids 
reared  to  processed  water.  Suggestions  are  offered 
for  ways  in  which  processed  water  could  be  im- 
proved as  a  rearing  medium  for  daphnids.  (Au- 
thor's abstract) 
W86-05337 


ENVIRONMENTAL  PH  INFLUENCES 
GROWTH  AND  TISSUE  CHEMISTRY  OF  THE 
SUBMERSED  MACROPHYTE  VALLISNERIA 
AMERICANA, 

State  Univ.  of  New  York  at  Binghamton.  Dept.  of 

Biological  Sciences. 

D.  Grise,  J.  E.  Titus,  and  D.  j.  Wagner. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 

No.  2,  p  306-310,  February  1986.  3  fig,  43  ref.  EPA 

Grant  R809436010. 

Descriptors:  'Hydrogen  ion  concentration,  'Tissue 
analysis,  •Macrophytes,  "Vallisneria  americana, 
•Water  pollution  effects,  Wild  celery,  Acid  waters, 
Nitrogen,  Phosphorus,  Calcium,  Manganese,  Alu- 
minum, Iron,  Plant  growth,  Plant  tissues. 

Wild  celery  (Vallisneria  americana,  Hydrocharita- 
ceae)  is  a  common  submersed  freshwater  macro- 
phyte  rarely  seen  in  lakes  with  pH  below  6.  Plants 
grown  in  a  greenhouse  on  a  uniform  sediment 
within  pH-controlled  tanks  all  survived  60  days  at 
pH  5  but  showed  reduced  dry  matter  accumulation 
(by  76%),  leaf  area  (by  79%),  and  rosette  and 
winter  bud  production  (by  44  and  63%,  respective- 
ly) compared  with  plants  grown  at  pH  7.5.  The 
sensitivity  of  this  plant  to  only  moderate  acidity 
did  not  differ  for  plants  in  water  acidified  to  pH  5 
by  a  combination  of  H2S04  and  HN03  or  by  HC1, 
indicating  that  the  former  acids  exerted  no  fertiliz- 
ing effects  to  counter  the  detrimental  influence  of 
acidification.  Tissue  nitrogen  and  phosphorus 
levels  were  well  above  the  critical  concentrations 
previously  reported  for  this  species.  Tissue  calcium 
and  manganese  concentrations  showed  no  clear 
relationship  to  treatment  pH.  Both  aluminum  and 
iron  levels  in  tissues  were  twofold  to  threefold 
higher  for  the  smaller  plants  grown  at  pH  5,  sug- 
gesting that  metal  toxicity  may  have  caused  a 
growth  reduction  at  low  pH.  (Lantz-PTT) 
W86-05347 


DEVELOPMENT,  TESTING  AND  INTERCALI- 
BRATION  OF  REFERENCE  METHODS  FOR 
POLLUTION  STUDIES  IN  COASTAL  AND  ES- 
TUARINE  WATERS, 

International     Lab.     of     Marine     Radioactivity, 

Monaco-Ville  (Monaco). 

S.  R.  Aston. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  27-34,  1986.  1  tab,  7  ref. 

Descriptors:  'Water  pollution,  •Estuaries,  *Coastal 
waters,  Environmental  effects,  Monitoring,  Water 
analysis,  Water  pollution  control. 

Following  the  1972  United  Nations  Conference  on 
the  Human  Environment,  the  United  Nations  En- 
vironment Program  (UNEP)  initiated  a  Regional 
Seas  Program  in  1974.  At  present  the  Program 
involves  ten  regions  and  has  over  120  coastal  states 
participating.  It  is  conceived  as  an  action-oriented 
program  having  concern  not  only  for  the  conse- 
quences but  also  for  the  causes  of  environmental 
degradation  and  encompassing  a  comprehensive 
approach  to  combating  environmental  problems 
through  the  management  of  marine  and  coastal 
areas.  Each  regional  action  plan  is  formulated  ac- 
cording to  the  needs  of  the  region  as  perceived  by 
the  governments  concerned.  One  of  the  basic  com- 
ponents of  the  regional  action  plans  is  the  assess- 
ment of  the  state  of  marine  pollution.  For  this 
purpose  a  set  of  Reference  Methods  for  marine 
pollution  studies  is  being  developed.  This  paper 
describes  the  development  of  Reference  Methods 
for  use  by  participants  in  Regional  Seas  Programs, 
where  they  are  intended  to  ensure  that  the  data  can 
be  compared  on  a  world-wide  basis  and  thus  con- 
tribute to  the  Global  Environment  Monitoring 
System  (GEMS)  of  UNEP.  The  study  draws  on 
particular  aspects  of  the  development  and  testing 
of  some  individual  Reference  Methods  to  illustrate 
the  problems  and  philosophy  adopted  for  a  project 
which  represents  a  world-wide  attempt  to  promote 
the  detection,  understanding  and  control  of  coastal 
and  estuarine  pollution.  The  scientific  criteria  for 
method  selection  and  application  emphasize  the 
pragmatic  approaches  which  are  being  adopted  to 
fulfill  this  ambitious  project.  (Lantz-PTT) 
W86-05354 


CADMIUM  AND  LEAD  CYCLING  BETWEEN 
WATER,  SEDIMENT,  AND  BIOTA  IN  AN  AR- 
TIFICIALLY CONTAMINATED  MUD  FLAT 
ON  BORKUM  (F.R.G.), 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Atlantic  Oceanographic  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05365 


DISTRIBUTION  OF  MERCURY  EN  THE  SEDI- 
MENTS AND  FISHES  OF  THE  LAGOONS  OF 
AVEIRO,  PORTUGAL, 

Aveiro  Univ.  (Portugal).  Dept.  de  Quimica. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05366 


BIOLOGICAL  EFFECTS  AND  POLLUTION 
ASSESSMENT, 

Marine  Lab.,  Aberdeen  (Scotland). 

A.  D.  Mclntyre. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  155-160,  1986.  21  ref. 

Descriptors:  *Water  pollution  effects,  •Ecological 
effects,  'Environmental  assessment.  Water  pollu- 
tion control,  Monitoring,  Research  priorities. 

Techniques  for  studying  biological  effects  of  pollu- 
tion in  the  sea  are  briefly  reviewed  and  the  circum- 
stances under  which  they  are  most  useful  in  coastal 
waters  considered.  Some  approaches  are  particu- 
larly suitable  for  studying  pollution  hot  spots, 
others  for  detecting  low  levels  of  contamination. 
The  role  of  the  scientist  in  pollution  assessment  is 
discussed  and  the  problems  caused  by  lack  of  eco- 
logical understanding  highlighted.  The  discussion 
can  be  summarized  by  the  following  points:  (1) 
biological  effects  information  is  central  to  pollution 
assessment;  (2)  existing  techniques  at  the  level  of 
individual  organisms  and  lower,  are  useful  in  de- 
tecting impacts  in  situations  of  low  contaminant 


concentrations  where  chemical  measurements 
alone  could  be  ambiguous;  (3)  these  techniques 
may  be  amenable  to  utilization  in  broad-scale  mon- 
itoring programs,  and  the  time  is  ripe  to  test  them 
in  this  context;  (4)  approaches  at  the  community 
level  are  valuable  in  areas  of  high  contaminant 
input  particularly  around  hot  spots  where  the  input 
is  variable  and  biological  change  can  be  used  to 
delineate  the  extent  of  the  effect  in  space;  and,  (5) 
the  final  assessment  of  an  impact  in  terms  of  harm 
to  the  marine  environment,  although  to  some 
extent  a  value  judgement,  is  one  to  which  the 
scientist  must  contribute  on  the  basis  of  his  experi- 
ence. (Lantz-PTT) 
W86-05368 


MERCURY    CONTAMINATION    IN    COMPO- 
NENTS OF  AN  ESTUARINE  ECOSYSTEM, 
Forth    River    Purification     Board,    Queensferry 
(Scotland). 

M.  Elliott,  and  A.  H.  Griffiths. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  Nos.  4/5,  p  161-170,  1986.  3  fig,  3  tab,  31  ref. 

Descriptors:  'Mercury,  'Water  pollution  effects, 
'Ecological  effects,  'Estuaries,  Forth  Estuary, 
Scotland,  Sediments,  Food  chains,  Fate  of  pollut- 
ants, Fish,  Birds,  Suspended  solids,  Mussels,  Plank- 
ton, Fauna. 

The  Forth  Estuary,  Scotland,  has  received  dis- 
charges containing  mercury  for  several  decades. 
This  study  describes  the  ecological  effects  of  these 
discharges  as  contaminants  in  many  components  of 
the  ecosystem,  and  attempts  to  quantify  the  stand- 
ing mass  of  Hg  within  these  components.  The 
contaminated  area  is  contrasted  with  a  less-con- 
taminated area,  19  km  downstream,  and  shown  to 
have  significantly  greater  Hg  levels  in  most  com- 
ponents (sediments,  plankton,  infauna,  epifauna, 
macroalgae  and  fish).  The  standing  mass  of  Hg  in 
the  biota  is  1%  of  that  in  the  nonbiotic  components 
(sediments,  suspended  material  and  soluble  phase). 
Sediments  alone  contain  97%  of  the  standing  mass. 
The  critical  pathways  in  this  system  are:  (1)  the 
sediment-infauna-estuarine  demersal  fish  and 
wading  birds;  and  (2)  suspended  material-mussels- 
oystercatchers.  Therefore,  the  top  consumers  in 
each  of  these  are  most  at  risk  from  increased 
contamination.  However,  in  assessing  the  biologi- 
cal effects  of  increased  contamination,  there  was 
no  change  at  the  contaminated  area  in  fecundity  in 
the  viviparous  estuarine  demersal  fish,  Zoarces  vi- 
viparus.  (Author's  abstract) 
W86-05369 


MERSEY  ESTUARY  (UJC)  BIRD  MORTALI- 
TY -  CAUSES,  CONSEQUENCES  AND  COR- 
RECTTVES, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

K.  W.  Wilson,  P.  C.  Head,  and  P.  D.  Jones. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  Nos.  4/5,  p  171-180,  1986.  6  fig,  2  tab,  17  ref. 

Descriptors:  'Mersey  Estuary,  'Birds,  'Mortality, 
•Water  pollution  effects,  England,  Trialkyl  lead 
compounds,  Lead,  Heavy  metals,  Bioaccumula- 
tion,  Estuaries,  Ecological  effects,  Water  pollution 
control,  Industrial  wastes,  Water  quality  standards. 

In  late  1979,  there  was  an  extensive  mortality 
among  newly  arrived,  over-wintering  populations 
of  waders,  wildfowl  and  gulls  in  the  Mersey  Estu- 
ary. Mortalities  on  this  scale  were  unprecedented 
in  the  area  and  there  was  no  obvious  cause,  al- 
though circumstantial  evidence  collected  during 
the  months  following  the  incident  indicated  the 
probability  of  acute  poisoning  by  trialkyl  lead  com- 
pounds. The  principal  source  of  trialkyl  lead  com- 
pounds was  a  discharge  into  the  Manchester  Ship 
Canal,  from  a  factory  producing  tetraalkyl  lead 
petroleum  additives.  Under  certain  conditions  of 
freshwater  flow  and  tidal  movements,  appreciable 
concentrations  of  trialkyl  lead  in  the  estuarine 
waters  provided  a  suitable  source  for  its  up-take  by 
benthic  fauna  and  subsequently  birds  in  amounts 
similar  to  those  shown  to  be  acutely  toxic  in  labo- 
ratory experiments.  Simple  empirical  models  were 
used  to  calculate  an  appropriate  effluent  quality 
standard   to  protect   waders  and   wildfowl.   Full 
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cooperation  was  received  from  the  factory  con- 
cerned and  the  levels  of  trialkyl  lead  discharged 
have  been  reduced  to  the  standard.  Levels  of  alkyl 
lead  in  the  water  and  in  estuarine  fauna  have  fallen 
in  line  with  the  reduced  discharge.  No  bird  mor- 
talities attributable  to  alkyl  lead  have  been  ob- 
served since  the  lower  discharge  levels  have  been 
consistently  achieved.  (Lantz-PTT) 
W86-O5370 


IMPACT  OF  TRTBUTYL  TIN  (TBT)  ANTI- 
FOULING  PAINTS  ON  MOLLUSCAN  FISHER- 
IES, 

Brest  Univ.  (France).  Lab.  d'Oceanographie  Biolo- 

gique. 

J.  E.  Thain,  and  M.  J.  Waldock. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  193-202,  1986.  4  fig,  3  tab,  17  ref. 

Descriptors:  'Tributyl  tin,  *Environmental  effects, 
•Estuaries,  *Water  pollution  effects,  *Oysters, 
Aquaculture,  Toxicity,  Tin,  Organic  compounds, 
England,  Mollusks,  Mortality,  Crouch  River, 
Roach  River. 

Historically  the  European  flat  oyster,  Ostrea 
edulis,  has  been  the  basis  of  an  important  fishery  on 
the  east  coast  of  England,  but  the  population  has 
recently  declined  to  an  all-time  low.  Laboratory 
experiments  have  been  carried  out  to  compare 
larva]  survival,  growth  of  spat,  and  the  develop- 
ment of  gametes  in  adult  O.  edulis  and  the  growth 
of  spat  of  four  other  bivalve  species  in  the  presence 
and  absence  of  organotin  toxins.  The  results  from 
these  experiments  are  discussed  in  relation  to  the 
concentrations  or  organotin  compounds  in  samples 
of  water  and  oyster  tissues,  from  several  sites  in  the 
United  Kingdom,  and  the  reproductive  behavior  of 
adult  oysters  from  natural  stocks  in  the  Crouch/ 
Roach  estuary  system.  The  United  Kingdom  gov- 
ernment has  proposed  legislation  to  control  and 
reduce  organotin  emissions  into  the  marine  envi- 
ronment and  this  is  briefly  outlined.  (Lantz-PTT) 
W86-05372 


ECOLOGICAL  IMPACT  OF  AN  OIL  SPILL: 
UTILIZATION  OF  BIOLOGICAL  INDICA- 
TORS, 

Environmental     Protection     Agency,     Kowloon 

(Hong  Kong). 

M.  Glemarec. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  203-211,  1986.  9  fig,  14  ref,  append. 

Descriptors:  *Oil  spills,  'Ecological  effects, 
•Bioindicators,  Sand,  Toxicity,  Hydrocarbons, 
Water  pollution  effects,  Organic  matter,  Fauna, 
Biomass,  Equilibrium,  Degradation,  Oil  pollution. 

The  effects  of  the  'Amoco  Cadiz'  oil  spill  on  the 
fine  sand  ecosystem  are  evaluated  by  means  of 
macrofauna  which  represent  medium  hydrodynam- 
ic  conditions.  Different  species  were  classified  in 
ecological  groups  according  to  their  sensitivity  to 
hydrocarbons  and  to  organic  matter  overload.  The 
two  parameters,  specific  richness  and  abundance 
per  square  meter,  indicate  the  structure  of  the 
macrofauna  population,  while  a  third  parameter, 
the  biomass,  can  also  be  used.  The  study  of  these 
factors  and  their  evolution  in  time,  as  well  as  the 
ecological  groups,  enables  definition  of  the  degra- 
dation, recolonization  and  restructuring  conditions. 
Finally,  predators  such  as  fish  juveniles,  regulate 
these  communities.  Six  years  after  the  'Amoco 
Cadiz'  oil  spill,  even  if  this  fine  sand  ecosystem 
reaches  a  new  equilibrium,  it  is  still  too  early  for 
the  regulation  processes  by  predators  to  take  place. 
(Lantz-PTT) 
W86-05373 


CHEMICAL  FORMS  OF  ARSENIC  IN 
MARINE  ORGANISMS,  WITH  EMPHASIS  ON 
HEMIFUSUS  SPECIES, 

Environmental     Protection     Agency,     Kowloon 

(Hong  Kong). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05374 


MOLECULAR  AND  CELLULAR  INDICES  OF 
POLLUTANT  EFFECTS  AND  THEIR  USE  TN 
ENVIRONMENTAL  IMPACT  ASSESSMENT, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  5A. 

W86-05375 


TRANSPORT  AND  WATER  QUALITY  MOD- 
ELLING IN  THE  SOUTHERN  NORTH  SEA  IN 
RELATION  TO  COASTAL  POLLUTION  RE- 
SEARCH AND  CONTROL, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05377 


EFFECTS  OF  FERTILIZER,  PIG  MANURE, 
AND  SEWAGE  SLUDGE  ON  TIMOTHY  AND 
SOILS, 

Nova  Scotia  Agricultural  Coll.,  Truro. 

For  primary  bibliographic  entry  see  Field  5E. 

W86-05382 


NATURE  OF  DICHLORVOS  INTOXICATION 
IN  A  FRESHWATER  PRAWN,  MACROBRA- 
CHIUM  LAMARREI  (H.  MILNE  EDWARDS), 

Gorakhpur  Univ.  (India).  Dept.  of  Zoology. 

O.  Shukla,  and  G.  S.  Shukla. 

Environmental  Research,  Vol.  37,  No.  2,  p  349- 

354,  August  1985.  2  tab,  28  ref. 

Descriptors:  "Toxins,  'Organophosphorous  pesti- 
cides, Enzymes,  Carbohydrates,  Animal  behavior, 
Prawns,  Bioindicators. 

Exposure  of  the  freshwater  prawn  to  a  lethal  dose 
(96-hr  LCsub50:  0.78  mg/1)  of  dichlorvos  for  24, 
48,  72,  and  96  hr.  induced  inhibition  of  avcetylcho- 
linesterase  (AChE)  and  alkaline  phosphate  activi- 
ties and  enhanced  acidophosphatase  activity.  He- 
phatic  glycogen  values  were  depleted,  whereas 
blood  glucose  level  increased  up  to  72  hr  of  expo- 
sure. After  96  hr  of  dichlorvos  exposure,  hypogly- 
cemia was  observed.  In  general,  the  statistical  sig- 
nificance of  all  physiologic  effects  increased  with 
exposure  time.  It  is  inferred  that  dichlorvos  expo- 
sure inhibits  AChE  activity  and  the  accumulation 
of  acetylcholine  at  the  synaptic  junctions,  possibly 
leading  to  behavioral  changes  and  creating  a  wide- 
spread disturbance  of  physiology,  ultimately  lead- 
ing to  the  death  of  the  animal.  These  dichlorvos- 
induced  distrubances  of  physiology  may  be  used  as 
an  index  of  environmental  pollution  by  dichlorvos. 
(Rochester-PTT) 
W86-05412 


EFFECT  OF  AIRBORNE  SULPHUR  AND  NI- 
TROGEN DEPOSITION  ON  AQUATIC  AND 
TERRESTRIAL  HEATHLAND  VEGETATION, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 
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SUMMER   DISCOUNT   METHODS   IN   SANI- 
TARY SEWER  RATE  STRUCTURES, 

Lexington  Dept.  of  Public  Works,  KY. 

For  primary  bibliographic  entry  see  Field  6C. 

W86-04684 


USED  CHASSIS  MAKES  SEWER  AND  CATCH 
BASIN  CLEANER  AFFORDABLE, 

T.  P.  Gilles,  J.  W.  Konrad,  and  R.  Westbrook. 
Public  Works,  Vol.  117,  No.  5,  p  65-66,  May  1986. 

Descriptors:  'Sewer  systems,  Ohio,  Sewer  cleaner, 
Catchment  basin  cleaner,  Economic  aspects, 
Drainage  systems,  Maintenance,  Flooding,  Mainte- 
nance costs. 

Lake  County,  the  smallest  of  Ohio's  88  counties, 
faces  a  multitude  of  problems  resulting  from  the 
maintenance  of  drainage  facilities.  However,  be- 
cause of  the  county's  size,  budget  dollars  were  not 


available  for  a  combination  sewer  and  catch  basin 
cleaner,  a  machine  that  would  be  the  ultimate 
solution  to  many  of  the  sewer  maintenance  prob- 
lems. The  major  problems  included  flooded  catch 
basins,  blocked  sewer  lines,  and  blocked  driveway 
and  roadway  culverts.  The  Hydropower  Sewer 
and  Catch  Basin  Cleaner  made  by  P.  B.  Loader 
Manufacturing  Company,  Fresno,  CA  fit  on  the 
used  but  still  good  chassis  of  a  1978  International 
Model  2010  truck.  The  chassis  frame  and  drive- 
shaft  had  to  be  extended,  the  suspension  rebuilt, 
and  some  body  work  performed.  P.  B.  Loader 
engineers  supervised  the  preparation  and  mounting 
of  the  Hydropower  unit  onto  the  chassis.  Total 
installation  cost,  including  rebuilding  the  truck 
chassis  and  body  work,  came  to  $2,500.  A  combi- 
nation sewer  and  catch  basin  cleaner  was  pur- 
chased for  a  total  of  $60,720,  which  was  substan- 
tially less  than  the  $100,000  originally  projected  for 
this  type  of  equipment.  In  addition  to  using  the 
high  pressure  system  to  clean  sewers,  the  county 
has  used  it  to  clean  other  equipment,  bridge  bear- 
ings and  seats,  and,  on  occasion,  to  cool  hot  asphalt 
to  allow  traffic  to  return  to  normal  after  pavement 
repairs.  (Peters-PTT) 
W86-04685 


SOLUTION  TO  RESIDENTIAL  SEWER 
BACKUPS, 

T.  R.  Adams,  and  G.  Crane. 

Public  Works,  Vol.  117,  No.  5,  p  70-71,  May  1986. 

2  fig. 

Descriptors:  'Sewer  systems,  'Precipitation, 
'Storm  sewers,  Separated  sewers,  Ohio,  Sewer 
backups,  Flow  regulators,  Flow  rates,  Storm 
runoff,  Flooding,  Drainage  systems. 

Since  it  was  built  in  1959,  portions  of  the  Colony 
Park  residential  development  in  Brunswick,  Ohio 
suffered  back-ups  from  the  sanitary  sewer  system 
into  basements  during  heavy  rains.  Because  Colony 
Park  was  served  by  separate  storm  and  sanitary 
sewers,  it  was  believed  to  be  immune  from  pressur- 
ized sanitary  sewers  and  the  possibility  of  sewage 
discharges  into  basements.  The  sewer  systems 
were  tested  to  find  cross  connections  or  places 
where  leakage  could  exfiltrate  from  the  storm 
system  and  flow  quickly  into  the  sanitary  sewer. 
The  city  finally  concluded  that  the  problem  was 
one  of  porosity  at  the  house  connections.  In  rou- 
tine rain  events,  there  was  no  appreciable  leakage 
out  of  the  house  connections  to  the  storm  drains, 
but  when  flows  were  heavy  enough  to  surcharge 
and  pressurize  the  storm  drains,  then  the  house 
connections  would  pressurize  as  well.  Then  water 
would  leak  out  of  the  storm  drains  and  into  the 
sanitary  sewers,  all  via  the  house  connections.  The 
solution  ultimately  adopted  was  to  install  custom 
fitted,  clog  resistant  flow  regulators  in  each  catch 
basin  to  regulate  the  flow  rates  from  the  catch 
basins  into  the  storm  drains.  By  careful  sizing  of 
the  flow  regulators,  the  catch  basin  discharges 
could  be  set  to  equal  the  capacity  of  the  storm 
sewer  pipes,  thereby  running  the  pipes  at  full  ca- 
pacity while  protecting  them  against  pressuriza- 
tion.  The  city  built  a  short  relief  pipe  designed  to 
follow  the  lowest  profile  through  the  area  to  a 
suitable  discharge  point  at  a  nearby  stream.  It 
would  collect  the  runoff  that  could  not  enter  the 
controlled  catch  basins,  runoff  that  would  continue 
flowing  downhill  in  the  curb  and  gutter  until  it 
reached  the  relief  pipe.  In  the  two  and  a  half  years 
since  the  stormwater  management  project  was 
built,  the  city  has  received  no  complaints  from 
Colony  Park  residents  about  either  sewer  back-ups 
or  street  flooding.  (Peters-PTT) 
W86-04686 


USING  THE  FECAL  COLIFORM  TEST  FOR 
SEWER  AND  STORM  DRATN  MAINTENANCE, 

Rogue  Valley  Council  of  Governments,  Central 

Point,  OR. 

E.  R.  Dittmer. 

Public  Works,  Vol.  117,  No.  5,  p  75,  98,  100,  May 

1986. 

Descriptors:  'Sewer  systems,  'Oregon,  'Coli- 
forms,  'Storm  drains,  Storm  Runoff,  Bioassay, 
Medford,  Bear  Creek,  Urban  drainage,  Bacterial 
analysis,  Monitoring. 
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The  Rogue  Valley  Council  of  Governments  is 
working  with  Medford,  Oregon  to  address  the 
maintenance  of  sewer  lines  and  storm  drain  pipes 
with  the  help  of  fecal  coliform  bacteria  testing. 
Medford  (population  40,000)  like  most  urbanized 
areas,  directs  storm  runoff  via  the  storm  drain 
system  to  local  natural  drainages  rather  than  the 
wastewater  treatment  plant.  Medford  has  an  effi- 
cient and  effective  program  for  sewer  and  storm 
drain  maintenance  and  recognized  the  potential 
value  in  expanding  the  use  of  the  fecal  coliform 
test  for  this  purpose.  The  effort  led  to  monitoring 
of  other  storm  drain  systems  contributing  to  Bear 
Creek,  which  flows  through  downtown  Medford. 
Detailed  monitoring  from  the  Bear  Creek  outfall 
progressively  upstream  along  two  major  storm 
drain  systems  located  a  variety  of  coliform  sources. 
These  included  a  house  with  its  sanitary  lines 
plumbed  to  the  storm  drain  lines,  several  leaking 
sewer  lines  saturating  the  ground  with  effluent 
entering  the  nearby  storm  drains,  and  an  agricul- 
tural equipment  wash  rack  plumbed  to  the  storm 
rather  than  sanitary  system.  The  cooperative  effort 
worked  efficiently  in  Medford.  Significant  sources 
of  raw  sewage  entering  the  storm  drain  system 
have  been  located  and  fixed.  The  adverse  impact 
of  the  storm  drains  has  decreased  and  Bear  Creek 
water  quality  has  improved  significantly.  (Peters- 
PTT) 
W86-04687 


EVALUATING  THE  IN-VESSEL  COMPOST- 
ING OPTION,  PART  I, 

Environmental   Protection   Agency,   Washington, 

DC. 

J.  Walker,  N.  Goldstein,  and  B.  Chen. 

Biocycle  BCYCDK,  Vol.  27,  No.  4,  p  22-27,  April 

1986.  1  fig,  3  tab,  13  ref. 

Descriptors:  *Wastewater  treatment,  *In-vessel 
composting,  'Evaluation,  'Sludge  disposal,  Odor 
control,  Pathogens,  Bulking  agents,  Air  manage- 
ment, Temperature,  Curing,  Municipal 
wastewater,  Cost  analysis,  Public  participation. 

Guidelines  are  presented  for  determining  how  well 
an  in-vessel  composting  system  meets  the  needs 
and  goals  of  a  community  seeking  a  sludge  man- 
agement solution.  An  evaluation  approach  was  de- 
veloped. Community  goals  for  in-vessel  sewage 
sludge  composting  operations  that  guided  the  de- 
velopment of  this  approach  were  as  follows:  odor- 
free  operation,  compost  that  is  adequately  dry, 
stable,  pathogen  free,  and  marketable,  economical 
and  reliable  system,  and  public  acceptability.  Key 
areas  for  consideration  in  evaluating  in-vessel  com- 
posting that  are  discussed  in  this  first  of  two  arti- 
cles are:  citizen  participation,  sludge  and  bulking 
agent  properties,  mixing  and  porosity,  air  handling, 
air  collection,  air  scrubbing  and  odor  control,  tem- 
perature and  pathogen  control,  retention  time,  and 
curing.  (Rochester-PTT) 
W86-04716 


DENVER'S     DUAL    UTILIZATION     SLUDGE 
PROGRAM, 

Black  and  Veatch,  Aurora,  CO. 

For  primary  bibliographic  entry  see  Field  5E. 

W 86-047 17 


SLUDGE     MANAGEMENT     ALTERNATIVES 
FOR  SAN  DIEGO, 

Nolte  (George  S.)  and  Associates,   Sacramento, 

CA. 

For  primary  bibliographic  entry  see  Field  5E. 

W86-04718 


DETERMINATION  OF  LINEAR  ALKYLBEN- 
ZENESULFONATES  IN  SEWAGE  SLUDGE  BY 
HIGH-RESOLUTION  GAS  CHROMATOGRA- 
PHY/MASS  SPECTROMETRY, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigting   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5A. 

W86-04721 


SLUDGE  ODOR  CONTROL:  D7  AT  FIRST  YOU 
DONT  SUCCEED..., 


D.  Arey. 

Public  Works,  Vol  117,  No.  3,  p  88,  March  1986. 

Descriptors:  'Hydrogen  sulfide,  'Odor  control, 
•Activated  sludge,  'Chlorination,  'Cost  analysis. 
Deodorant,  Potassium  permanganate,  Calcium  hy- 
pochlorite, Ozone,  Carbon  absorption,  Microorga- 
nisms. 

Attempts  at  odor  control  of  hydrogen  sulfide  ema- 
nating from  a  secondary  activated  sludge  plant 
with  primary  clarifiers  are  described.  The  first 
efforts  were  deodorizing  and  potassium  permanga- 
nate spray;  liquid  live  microorganisms  and  pH 
adjustment  to  keep  sulfide  in  solution  also  were 
tried  without  success.  After  consideration  of  ozone 
and  carbon  absorption,  chemical  oxidation  was 
chosen  as  the  treatment  method.  Two  types  of 
oxidizing  solution  have  been  used:  powdered  calci- 
um hypochlorite  (65%  solution)  and  liquid  caustic 
(50%  solution)  or  granular  caustic,  and  a  chlorine 
solution  made  with  gaseous  chlorine.  The  first 
oxidizing  solution  achieved  100%  H2S  removal, 
but  cost  10.34  dollars/day  to  use.  The  second  did 
not  produce  as  high  removal  of  H2S,  but  costs  20 
cents  per  day  for  chemicals  with  operation  and 
maintenance  costs  of  400  dollars  annually.  (Roch- 
ester-PTT) 
W86-04736 


BIG  BUCKS  SAVED  ON  SEWER  REHABILITA- 
TION PROJECT, 

For  primary  bibliographic  entry  see  Field  8A. 
W86-04740 


METHOD  FOR  EVALUATION  AND  PRO- 
CUREMENT OF  IN-VESSEL  COMPOSTING 
SYSTEMS, 

Schenectady  City  Dept.  of  Water  Pollution  Con- 
trol, NY. 

D.  A.  Conner,  and  J.  A.  Stearns. 
Public  Works,  Vol.  1 17,  No.  4,  p  64-66,  April  1986. 
1  fig,  1  tab. 

Descriptors:  'Composting,  'Evaluation,  'Procure- 
ment, 'Pilot  plants,  'Bidding  process,  'Waste 
treatment  facilities,  'Schenectady,  New  York, 
Modular  design,  Management  planning. 

In-vessel  composting  was  evaluated  as  a  replace- 
ment for  a  sludge  incinerator  in  Schenectady,  New 
York  is  discussed.  The  first  step  in  the  evaluation 
phase  was  on-site  operation  of  a  pilot  test  reactor. 
After  successful  completion  of  the  tests,  procure- 
ment was  planned;  four  bidding  alternatives  were 
considered:  sole  source,  bidding  by  functional 
specifications,  multiple  designs,  and  two-bid  pro- 
curement. The  two-bid  procurement  method  was 
chosen;  following  the  award  of  the  first  contract, 
which  is  for  an  evaluated  piece  of  equipment,  the 
remainder  of  the  system  was  designed  around  the 
piece  of  equipment  to  be  utilized.  This  system 
maintains  control  in  the  hands  of  the  owner  and 
provides  an  acceptable  level  of  competition.  Ulti- 
mately, an  American  Bio  Tech  system  was  chosen 
that  featured  a  modular  design  with  multiple  inde- 
pendent composting  units,  an  open  architecture 
without  enclosed  areas,  and  a  low-pressure  aer- 
ation system.  The  presently  designed  system  at 
Schenectady  uses  four  full-size  composting  cells 
and  a  half  cell  for  preconditioning  the  infeed  mate- 
rial. The  total  composting  volume  will  be  75,000 
cu  ft,  which  will  provide  over  29  days  of  detention 
time  at  average  infeed  conditions.  (Rochester- 
PTT) 
W86-04741 


EFFECT  OF  NICKEL  ON  METHANE  PRO- 
DUCTION AND  BUTYRIC  ACTO  UTILIZA- 
TION IN  A  DOWNFLOW  FLXED-FILM  REAC- 
TOR, 

University   Coll.   of  Swansea   (Wales).   Dept.   of 
Chemical  Engineering. 
M.  Canovas-Diaz,  and  J.  A.  Howell. 
Biotechnology  Letters  BILED3,  Vol.  8,  No.  4,  p 
287-292,  April,  1986.  6  fig,  14  ref. 

Descriptors:  'Wastewater  treatment,  'Nickel,  'Bu- 
tyric acid,  'Whey,  'Cheese  factory  waste,  'Meth- 
ane bacteria,  'Downflow  fixed-film  reactor,  Meth- 


anogenesis,  Pilot  plant,  Wastewater  facilities,  Bac- 
terial physiology. 

Butyric  acid  conversion  by  a  mixed  methanogenic 
population  in  a  pilot-scale  anaerobic  downflow 
fixed-film  reactor  (DFFR),  treating  a  cheese  facto- 
ry effluent,  was  increased  by  the  addition  of  nickel 
(30  mg/1  NiC12.6H20).  The  butyric  acid  concen- 
tration dropped  abruptly  from  2,300  to  150  mg/1 
when  the  reactor  was  fed  with  Ni(II).  When  run- 
ning two  laboratory-scale  DFFR's,  butyric  acid 
utilization  and  methane  production  were  slightly 
higher  within  the  reactor  supplemented  with  nickel 
than  in  the  reactor  without  nickel  (control).  Nickel 
appears  to  increase  butyric  acid  utilization  in  a 
DFFR  for  whey  and  deproteinized  cheese  whey 
anaerobic  digestion  and  slightly  increases  the  reac- 
tor performance  as  reflected  in  higher  methane 
production.  (Rochester-PTT) 
W86-04743 


INFLUENCE  OF  DIFFERENT  SUBSTRATE  PH 
VALUES  ON  THE  PERFORMANCE  OF  A 
DOWNFLOW  ANAEROBIC  FIXED  BED  REAC- 
TOR TREATING  A  PETROCHEMICAL  EFFLU- 
ENT, 

Orange   Free   State   Univ.,   Bloemfontein   (South 
Africa).  Dept.  of  Microbiology. 
L.  H.  Nel,  and  T.  J.  Britz. 

Biotechnology  Letters  BILED3,  Vol.  8,  No.  4,  p 
293-298,  April  1986. 

Descriptors:  'Wastewater  treatment,  'Hydrogen 
ion  concentration,  'Petrochemical  effluent,  'Meth- 
ane bacteria,  'Downflow  anaerobic  fixed  bed  reac- 
tor, 'Sodium  hydroxide,  'Toxicity,  Sodium  ion, 
'Process  control,  Bases,  Chemical  oxygen  demand, 
Cost  analysis. 

Neutralizing  requirements  for  the  anaerobic  treat- 
ment of  an  acidic  petrochemical  effluent  in  a 
downflow  anaerobic  fixed-bed  reactor  were  exam- 
ined. Neutralization  (pH  6.0  with  NaOH)  of  the 
effluent  prior  to  digestion  resulted  in  a  Na+  con- 
centration of  over  3  g/1,  which  produced  a  toxic 
effect,  inhibiting  the  digestion  process.  Decreasing 
the  Na-f-  concentration  and  subsequent  replace- 
ment of  NaOH  by  a  mixture  of  Ca(OH)2,  NaOH, 
and  KOH  resulted  in  an  increase  in  reactor  per- 
formance. The  addition  of  different  alkaline  materi- 
als resulted  in  the  best  loading  rates  thus  far  ap- 
plied in  the  anaerobic  treatment  of  this  effluent. 
During  the  final  stages  of  this  study,  the  effluent 
(pH  3.95)  was  with  at  a  loading  rate  of  10.37  kg 
chemical  oxygen  demand/cu  m  per  day  (hydraulic 
retention  time  =  1.35  days),  with  more  than  94% 
fatty  acid  removal.  The  methane  yield  at  pH  3.95 
was  somewhat  lower  than  at  higher  pH  values,  but 
this  was  insignificant  compared  to  the  rate  increase 
in  the  processing.  The  economic  implication  of 
reducing  the  amount  of  alkali  used  for  neutralizing 
is  considerable.  (Rochester-PTT) 
W86-04744 

KINETICS  OF  ANAEROBIC  PURIFICATION 
OF  INDUSTRIAL  WASTEWATER, 

Dow  Chemical  (Nederland)  B.V.,  Terneuzen. 
W.  L.  Bolle,  J.  van  Breugel,  G.  C.  van  Eybergen, 
N.  W.  F.  Kossen,  and  W.  van  Gils. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
28,  No.  4,  p  542-548,  April  1986.  8  fig,  1  tab,  1 1  ref. 

Descriptors:  *Up-flow  anaerobic  sludge  blanket 
reactor,  'Growth  rates,  'Monod  Model,  'An- 
drews model,  'Volatile  fatty  acids,  'Bacterial 
physiology,  'Kinetics,  'Wastewater  treatment, 
Mathematical  models,  Hydrogen  ion  concentra- 
tion, Substrate  inhibition,  Statistics,  Reactor  fail- 


As  part  of  the  development  of  an  integral  mathe- 
matical model  describing  the  up-flow  anaerobic 
sludge  blanket  reactor,  the  kinetics  of  the  conver- 
sion of  organic  wastes  has  to  be  known.  The 
Monod  model  was  compared  with  one  proposed 
by  Andrews  and  others.  Together  with  the  as- 
sumption that  this  substrate  for  the  anaerobic  bac- 
teria is  formed  by  nonionized,  volatile  fatty  acids, 
the  Andrews  model  is  able  to  describe  substrate 
inhibition  and  reactor  failure  due  to  pH  changes. 
From  four  batch  experiments  with  different  con- 
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centrations  of  microorganisms,  it  could  be  con- 
cluded with  a  reliability  of  over  95%  that  the 
Monod  model  was  inadequate  and  the  Andrews 
model  was  adequate  to  describe  the  measurements. 
Standard  statistical  techniques  like  Chi-square  and 
F-tests  were  used.  From  a  parameter  sensitivity 
analysis  for  the  Andrews  model,  it  followed  that 
the  maximum  specific  growth  rate  (mu(A)  sub 
max)  of  the  bacteria  and  the  inhibition  constant  K 
sub  I  are  the  parameters  that  influence  the  system 
most.  These  parameters  were  defined  experimen- 
tally and  most  accurately,  as  follows:  mu(A)  sub 
max  =  16  x  10(-4)  per  hr,  +  or  -  2%,  and  K  sub  I 
=  0.0158  g  unionized  acetic  acid/1  +  or  -  2.5%. 
From  a  calculation  of  the  Thiele  modulus  for  the 
particles  it  follows  that  transport  limitation  of  the 
substrate  in  the  floes  is  not  significant.  The  efficien- 
cy is  0.85  in  the  worst  case.  (Author's  abstract) 
W86-04745 


RECENT  DEVELOPMENTS  IN  HYDROGEN 
MANAGEMENT  DURING  ANAEROBIC  BIO- 
LOGICAL WASTEWATER  TREATMENT, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

S.  R.  Harper,  and  F.  G.  Pohland. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 

28,  No.  4,  p  585-602,  April  1986.  5  fig,  9  tab,  158 

ref. 

Descriptors:  "Hydrogen,  'Anaerobic  digestion, 
•Energetics,  *Methane  bacteria,  *Substrate  speci- 
ficities, *Single  phase  anaerobic  filter,  *Phase  sepa- 
rated anaerobic  filters,  'Wastewater  treatment, 
Phase-separated  filters  with  gas  cycling,  Thermo- 
dynamics, Hydrogen  acceptors,  Kinetics,  Bacterial 
physiology. 

A  comprehensive  review  of  the  microbial  kinetics, 
energetics,  and  substrate  specificities  of  anaerobic 
wastewater  treatment  systems  includes  descrip- 
tions of  three  state-of-the-art  reactor  configurations 
(single  phase  anaerobic  filter,  phase-separated  an- 
aerobic filters,  and  phase-separated  filters  with  gas 
cycling).  Topics  reviewed  are:  the  role  of  hydro- 
gen in  regulating  acidogenesis,  experimental  and 
thermodynamic  quantification  of  hydrogen  effects, 
regulatory  roles  of  hydrogen  acceptors,  the  roles 
of  hydrogen  and  acetate  in  regulating  methanogen- 
esis,  and  phase  separation.  Each  of  the  three  reac- 
tor systems  is  intended  to  enrich  different  popula- 
tions of  anaerobic  acidogens  and  methanogens  as  a 
result  of  design  and  operational  strategies  for  con- 
trol of  hydrogen  and  volatile  acids.  Imposition  of 
these  strategies  result  in  different  substrate  utiliza- 
tion patterns,  conversion  kinetics,  and  operational 
stabilities  as  are  currently  being  demonstrated  in 
laboratory-scale  investigations.  (Rochester-PTT) 
W86-04746 


TIGHT     MONEY     HAMPERS     CLEVELAND 
SEWER  JOBS, 

For  primary  bibliographic  entry  see  Field  6C. 
W86-04754 


COPPER  (2+),  ZINC  (2+),  AND  NICKEL  (2  +  ) 
UPTAKE  BY  ACTIVATED  SLUDGE, 

Universidad    Complutense    de    Madrid    (Spain). 
Dept.  de  Quimica  Industrial. 
A.  Vian,  F.  J.  Mirada,  and  J.  J.  Rodriguez. 
Separation  Science  and  Technology,  Vol.  20,  No. 
7-8,  p  587-597,  September/October  1985.  1  fig,  5 
tab,  28  ref. 

Descriptors:  'Activated  sludge,  'Adsorption, 
•Heavy  metals,  'Separation  techniques,  'Chemical 
precipitation,  Copper,  Zinc,  Nickel,  Fate  of  pollut- 
ants, Wastewater  treatment,  Biological  wastewater 
treatment,  Activated  sludge  process. 

Removal  of  Cu,  Zn,  and  Ni  by  activated  sludge  in 
a  completely  mixed  unit  occurs  by  uptake  and  by 
precipitation,  the  latter  being  particularly  impor- 
tant in  the  cases  of  Cu  and  Zn.  The  amount  of 
heavy  metal  taken  up  by  the  microorganisms  at 
equilibrium  varies  with  influent  concentration  for 
the  three  metals  studied.  The  values  obtained 
ranged  from  2.3  mg/g  VSS  for  Cu  at  1  mg/liter  in 
the  influent  to  57.4  mg/g  VSS  for  Ni  at  influent  25 
mg/liter.  Soluble  metal  removal  from  wastewater 


increases  in  percentage  with  influent  concentra- 
tion, being  higher  for  Cu  and  lower  for  Ni.  Results 
of  experiments  carried  out  with  mixtures  of  these 
metals  show  that  the  uptake  values  for  Zn  and  Ni 
together  are  very  similar  to  the  individual  figures 
of  these  metals  at  the  same  influent  concentrations. 
A  small  reduction  is  observed  for  Zn  and  a  small 
increase  for  Ni.  When  mixtures  include  Cu,  the 
decrease  in  Zn  uptake  becomes  more  significant 
and  there  is  a  substantial  increase  in  the  amount  of 
Ni  taken  up  by  the  activated  sludge.  No  important 
differences  are  observed  for  Cu  between  individual 
and  mixture  experiments  at  the  same  concentra- 
tions but  when  the  Cu  concentration  in  the  mixture 
increases,  there  is  a  decrease  of  Zn  and  Ni  uptakes. 
Higher  metal  removals  occur  when  working  with 
mixtures  due  to  greater  precipitation.  Experiments 
with  three-metal  mixtures  show  an  increase  of  rela- 
tive precipitation  and  a  decrease  of  uptake,  which 
is  more  significant  as  the  Cu  concentration  rises. 
(Geiger-PTT) 
W86-04755 


BACILLUS  SUBTILIS/MICROSOME  REC- 
ASSAY  FOR  THE  DETECTION  OF  MUTA- 
GENS IN  WATERS  OF  A  MUNICIPAL 
WASTEWATER  TREATMENT  PLANT, 

Kanazawa  Univ.  (Japan).  Dept.  of  Construction 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5  A. 

W86-04782 


FLOW  MEASUREMENT  AT  SEWAGE  TREAT- 
MENT PLANTS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  7B. 
W86-04806 


SULFUR  OXIDES  CONTROL  TECHNOLOGY 
SERIES:  FLUE  GAS  DESULFURTZATION; 
LIME/LIMESTONE  PROCESSES, 

Radian  Corp.,  Austin,  TX. 

P.  B.  Hulman,  and  J.  M.  Burke. 

Summary  Report  EPA  625/8-81-006,  April  1981. 

30  p,  6  fig,  9  tab,  33  ref. 

Descriptors:  'Sulfur,  'Waste  management,  'Waste 
disposal,  'Lime,  'Limestone,  Solid  waste  disposal, 
Land  disposal,  Waste  dumps,  Landfills,  Wastes, 
Industrial  wastes,  Fly  ash,  Environmental  effects. 

The  basics  of  the  lime/limestone  flue  gas  desulfuri- 
zation  processes  are  provided.  The  process  is  out- 
lined in  schematic  form,  including  flue  gas  inflow, 
lime/limestone  inflow,  holding  tanks,  absorber 
system,  recycle  system,  solids  waste  concentration, 
and  cleaned  flue  gas  removal.  Design  consider- 
ations, with  emphasis  on  feed  material  processing, 
adsorption  systems,  scale  control,  mist  elimination, 
solids  dewatering  and  disposal,  and  fly  ash  chlor- 
ides are  discussed.  Environmental  considerations 
and  status  of  development  are  described.  The 
major  requirements  for  these  systems,  mainly  raw 
materials  (lime  and  limestone),  electric  power 
(pump,  blowers  and  miscellaneous  equipment),  in- 
stallation space,  and  land  for  solids  disposal,  are 
discussed.  (Halterman  -  PTT) 
W86-04819 


REMEDIAL  ACTION  AT  WASTE  DISPOSAL 
SITES  (REVISED):  HANDBOOK. 

Science  Applications,  Inc.,  McLean,  VA. 
EPA/625/6-85/006,  October  1985.  645  p,  171  fig, 
95  tab,  2  append.  Contract  No.  68-03-3113. 

Descriptors:  'Water  pollution  control,  'Waste  dis- 
posal sites,  'Wastewater  treatment,  'Wastewater 
treatment  facilities,  'Wastewater  disposal,  'Waste 
disposal,  'Remedies,  Wastewater  management, 
Waste  management,  Hazardous  materials,  Toxins, 
Air  pollution,  Landfills. 

A  handbook  intended  for  use  as  a  basic  reference 
tool  on  remedial  action  at  waste  disposal  sites  is 
presented.  An  overview  of  the  remedial  investiga- 
tion/feasibility study  process,  as  outlined  in  the 
National  Contingency  Plan,  is  followed  by  a  de- 
scription of  remedial  technologies.  The  established 


technologies  are  described  in  terms  of  applications, 
limitations,  design  considerations,  construction/im- 
plementation considerations,  operation,  mainte- 
nance, monitoring,  technology  selection/evalua- 
tion, and  costs.  Remedial  action  categories  dis- 
cussed include:  surface  water  controls,  air  pollu- 
tion controls,  gas  control,  on-site  and  off-site  dis- 
posal of  wastes  and  soil,  removal  and  containment 
of  contaminated  sediments,  in-situ  treatment,  direct 
waste  treatment,  and  contaminated  water  supplies 
and  water  and  sewer  lines.  (Halterman  -  PTT) 
W86-04820 


ODOR  AND  CORROSION  CONTROL  IN  SANI- 
TARY SEWERAGE  SYSTEMS  AND  TREAT- 
MENT PLANTS, 

Smith  (J.M.)  and  Associates,  Cincinnati,  OH. 
R.  P.  G.  Bowker,  and  J.  M.  Smith. 
EPA/625/1-85/018,  October  1985.  132  p,  77  fig,  57 
tab,  166  ref. 

Descriptors:  Descriptors;  'Wastewater  treatment, 
•Odor  control,  'Hydrogen  sulfide,  'Corrosion, 
'Corrosion  control,  Wastes,  Sulfur,  Sulfur  Com- 
pounds, Wastewater,  Wastewater  facilities,  Munic- 
ipal wastewater,  Industrial  wastewater. 

A  major  cause  of  odors  in  wastewater  treatment 
systems  is  the  toxicant  hydrogen  sulfide.  This  com- 
pound is  also  noted  for  its  ability  to  corrode  vari- 
ous materials  used  in  sewer  and  treatment  plant 
construction.  A  comprehensive  design  manual  that 
brings  together  available  information  in  a  form  for 
those  designing  new  systems  or  applying  odor  and 
corrosion  control  procedures  in  existing  systems  is 
presented.  Specific  topics  covered  include:  theory, 
prediction  and  measurement  of  odor  and  corrosion, 
odor  and  corrosion  control  in  existing  wastewater 
treatment  plants,  designing  to  avoid  odor  and  cor- 
rosion in  new  wastewater  collection  systems,  and 
designing  to  avoid  odor  and  corrosion  in  new 
wastewater  treatment  facilities.  (Halterman  -  PTT) 
W86-04821 


ELECTROPLATING  INDUSTRY. 

Centec  Corp.,  Reston,  VA. 

Environmental  Regulations  and  Technology 
Report  EPA/625/10-85/001,  September  1985.  44 
p,  16  fig,  11  tab,  29  ref. 

Descriptors:  'Electroplating,  'Wastes,  'Industrial 
wastes,  'Heavy  metals,  Wastewater,  Industrial 
wastewater,  Wastewater  composition,  Wastewater 
disposal,  Wastewater  management,  Wastewater 
treatment. 

A  summary  of  the  laws,  regulatory  activities,  and 
technologies  that  affect  decisions  regarding 
wastewater  treatment  and  solid  waste  handling  and 
disposal,  within  the  elctroplating  industry,  is  pro- 
vided. Specific  areas  covered  include:  water  pollu- 
tion control  regulations,  water  pollution  control 
technologies,  water  pollution  control  case  histo- 
ries, hazardous  waste  regulations  and  management, 
and  pollution  control  financing  alternatives.  A  list 
of  Environmental  Protection  Agency  sources  of 
additional  information  is  also  provided.  (Halterman 
-PTT) 
W86-04823 


USE  AND  DISPOSAL  OF  MUNICIPAL 
WASTEWATER  SLUDGE, 

Eastern   Research   Group,   Inc.,   Arlington,   MA. 
J.  Connery,  E.  Burke,  and  F.  Lowenstein. 
Environmental     Regulations     and     Technology 
Report  EPA  625/10-84-003,  September  1984.  76  p, 
31  fig,  17  tab,  45  ref. 

Descriptors:  'Sludge  disposal,  'Waste  disposal, 
'Sludge  combustion,  Incineration,  Waste  treat- 
ment, Wastewater  management,  Waste  manage- 
ment, Wastewater  treatment,  Land  application, 
Land  disposal,  Ocean  dumping. 

When  properly  used,  sludge  can  be  a  valuable 
resource  as  a  soil  conditioner  partial  fertilizer  and 
as  a  source  of  methane  for  producing  energy.  This 
guidance  document  describes  the  five  major  sludge 
use/disposal  options  currently  available  -  land  ap- 
plication,   distribution    and   marketing    of  sludge 
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products,  landfilling,  incineration  and  ocean  dis- 
posal. Factors  influencing  their  selection  and  im- 
plementation are  discussed.  The  initial  framework 
for  evaluating  sludge  use/disposal  alternatives  is 
provided.  Accepted  and  proven  technologies  and 
Federal  regulations  pertinent  to  sludge  manage- 
ment are  described.  The  need  to  consult  additional 
sources  for  more  detailed  information  and  design 
criteria,  and  for  the  most  current  information  on 
emerging  technologies  is  emphasized.  (Halterman  - 
PTT) 
W86-04826 


INFORMATIONAL/EDUCATIONAL  AP- 

PROACHES TO  PUBLIC  ATTITUDES  ON  PO- 
TABLE REUSE  OF  WASTEWATER, 

Denver  Research  Inst.,  CO. 

L.  C.  Lohman,  and  J.  G.  Milliken. 

Research  Study  Report  and  Program  Guide  for 

Municipal  Water,  System  Administrators,  August 

1985.  128  p,  23  tab,  23  ref,  6  append. 

Descriptors:  'Water  reuse,  'Public  opinion, 
•Public  relations,  Wastewater  facilities,  Water 
treatment  facilities,  Wastewter  management, 
Wastewater  renovation,  Wastewater  treatment. 

A  study  is  described  in  which  the  degree  of  public 
awareness  about  potable  wastewater  reuse  was 
measured,  and  the  effects  of  information/education 
measures  on  public  understanding  acceptance  of 
potable  wastewater  reuse  is  analyzed.  Results  indi- 
cate that  there  is  no  identifiable  subgroup  in  the 
population  that  can  be  targeted  for  an  information/ 
education  program  designed  to  achieve  broad  ac- 
ceptance of  potable  water  reuse.  A  prerequisite  to 
positive  change  in  attitude  is  citizen  faith  in  the 
water  supply  agency.  Reading  material,  supple- 
mented by  a  plant  tour,  is  necessary  to  achieve 
public  interest  and  understanding  of  the  reuse  con- 
cept. Degree  of  public  acceptance  is  closely  relat- 
ed to  understanding  of  potable  reuse  treatments. 
(Halterman  -  PTT) 
W86-04827 


SEPTAGE  TREATMENT  AND  DISPOSAL: 
HANDBOOK, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

K.  C.  Wiswall,  G.  M.  Johnson,  L.  Y.  H.  Lin,  A. 

Dasgupta,  and  A.  S.  Eikum. 

EPA-625/6-84-009,  October  1984.  300  p,  79  fig,  59 

tab,  221  ref,  1  append. 

Descriptors:  *Septic  tanks,  *Septic  wastewater, 
•Wastewater,  Domestic  wastes,  Wastewater  dis- 
posal, Wastewater  facilities.  Wastewater  manage- 
ment, Wastewater  treatment,  Land  disposal. 

An  up-to-date  review  of  available  design,  perform- 
ance, operation  and  maintenance,  cost  and  energy 
information  pertaining  to  the  receiving,  treatment, 
and  disposal  of  septage  is  presented.  Information 
needed  to  facilitate  the  design  of  septage  receiving 
stations,  pretreatment  processes,  new  sewage  treat- 
ment plants  with  provisions  for  receiving  septage, 
and  independent  septage  treatment  and  disposal 
alternatives  is  provided.  Methods  for  septage  treat- 
ment and  disposal  discussed  include  land  treatment 
and  disposal,  co-treatment  at  existing  wastewater 
treatment  facilities,  and  independent  facilities  for 
treatment  and  disposal.  Individual  treatment  proc- 
esses are  discussed  in  detail  and  specific  design 
guidance  is  provided.  (Halterman  -  PTT) 
W86-04828 


ESTIMATING  SLUDGE  MANAGEMENT 
COSTS. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Office  of  Research  and  Development. 
Handbook  EPA/625/6-85/010,  October  1985.  540 
p,  138  fig,  18  tab,  7  ref,  3  append.  Contract  No.  68- 
03-3017  &  68-01-6621. 

Descriptors:  'Sludge  disposal,  'Economic  aspects, 
•Sludge  drying,  Sludge  digestion,  Land  disposal, 
Waste  disposal,  Waste  treatment,  Waste  manage- 
ment. Wastewater  management,  Wastewater  treat- 
ment. 

Preliminary  cost  estimating  curves,  covering  both 
capital  costs  and  annual  operating  and  maintenance 


costs,  for  commonly  used  processes  in  municipal 
wastewater  sludge  treatment,  storage,  transport, 
use  or  disposal,  are  provided.  In  addition,  annual 
operating  and  maintenance  curves,  which  provide 
additional  user  flexibility,  are  also  included.  The 
processes  can  be  arranged  into  various  sludge  man- 
agement chains  and  preliminary  costs  estimated  for 
each  sludge  management  chain  to  be  evaluated. 
The  cost  curves  provided  generally  cover  a  range 
up  to  100  million  gallons  of  sludge  per  year,  equiv- 
alent to  a  wastewater  treatment  plant  capacity  of  at 
least  50  mgd.  An  annotated  bibliography  of  select- 
ed literature  containing  sludge  management  cost 
estimating  information  is  included.  (Halterman  - 
PTT) 
W86-04829 


IMPROVING  POTW  PERFORMANCE  USING 
THE  COMPOSITE  CORRECTION  PROGRAM 
APPROACH:  HANDBOODK, 

Process  Applications,  Inc.,  Fort  Collins,  CO. 
B.  A.  Hegg,  J.  R.  Schultz,  and  K.  L.  Rakness. 
EPA-625/6-84-008,  October  1984.  258  p,  13  fig,  27 
tab,  62  ref,  15  append. 

Descriptors:  •Publicly  owned  treatment  works, 
•Wastewater  treatment,  'Wastewater,  'Municipal 
wastewater,  Performance  evaluation,  Sludge, 
Wastewater  disposal,  Wastewater  facilities,  Water 
treatment  facilities. 

Information  on  methods  to  economically  improve 
the  performance  of  existing  publicly  owned  treat- 
ment works  (POTWs)  is  presented.  A  variety  of 
aspects  of  a  recommended  approach  to  conducting 
comprehensive  performance  evaluations  are  out- 
lined. Data  collection,  evaluation  of  major  unit 
processes,  performance  evaluation,  evaluation  of 
performance-limiting  factors,  and  reports,  are  dis- 
cussed. Details  of  conducting  composite  correla- 
tion programs  are  also  presented.  The  initial  site 
visit,  improving  design  performance-limiting  fac- 
tors, improving  maintenance  limiting  factors,  im- 
proving administrative  performance-limiting  fac- 
tors, and  improving  operational  performance-limit- 
ing factors  are  detailed.  (Halterman  -  PTT) 
W86-04830 


SULFUR  OXIDES  CONTROL  TECHNOLOGY 
SERIES:  FLUE  GAS  DESULFURIZATION; 
SPRAY  DRYER  PROCESSES, 

Radian  Corp.,  Austin,  TX. 
E.  D.  Gibson,  M.  A.  Palazzolo,  and  M.  E.  Kelly. 
Summary  Report  EPA  625/8-82-009,  September 
1982.  26  p,  4  fig,  6  tab,  20  ref. 

Descriptors:  *Flue  gas  desulfurization  processes, 
•Waste  management,  'Sulfur,  *Waste  disposal, 
Spray  dryers,  Lime,  Sodium  carbonate,  Solid 
waste  disposal,  Land  disposal,  Waste  dumps,  Land- 
fills, Wastes,  Industrial  wastes,  Fly  ash,  Environ- 
mental effects,  Air  pollution. 

A  basic  description  of  the  spray  dryer  flue  gas 
desulfurization  process  is  provided.  Both  sodium 
carbonate  and  lime  spray  drying  are  discussed, 
although  lime  is  emphasized  because  of  the  higher 
reagent  costs  and  waste  disposal  problems  associat- 
ed with  sodium  carbonate,  and  the  greater  com- 
mercial acceptance  of  lime  for  dry  flue  gas  desul- 
furization. The  process  description,  including  ab- 
sorbent preparation,  absorption  and  drying,  solids 
collection  and  solids  disposal,  is  outlined.  Design 
considerations  such  as  selection  and  preparation  of 
the  absorbent,  spray  dryer  design,  spray  dryer 
operation,  and  solids  recycling  are  discussed.  Envi- 
ronmental considerations  are  presented,  and  the 
major  requirements  of  the  system,  such  as  raw 
materials,  energy  and  installation  space,  are  out- 
lined. (Halterman  -  PTT) 
W86-04831 


FLUE  GAS  DESULFURIZATION  INSPECTION 
AND  PERFORMANCE         EVALUATION: 

MANUAL. 

PEI  Associates,  Inc.,  Cincinnati,  OH. 
EPA/625/1-85/019,  October  1985.  295  p,  425  fig, 
36  tab,  13  ref,  3  append. 

Descriptors:  'Waste  management,  •Sulfur,  *Waste 
disposal,  Soild  waste  disposal,  Wastes,  Air  pollu- 


tion, Industrial  wastes,  Fly  ash,  Environmental  ef- 
fects. 

Information  regarding  various  problems  pertaining 
to  lime/limestone  slurry  flue  gas  desulfurization 
systems  is  provided.  The  information  is  designed  to 
aid  inspectors,  from  federal  and  state  environmen- 
tal agencies,  in  their  inspections  and  performance 
evaluations  of  these  systems  with  respect  to  com- 
pliance with  the  emission  standards  that  have 
evolved  since  the  passage  the  1970  Clean  Air  Act. 
Lime  and  limestone  flue  gas  desulfurization  tech- 
nology is  reviewed;  performance  monitoring  tech- 
niques for  all  key  operating  parameters  are  out- 
lines; inspection  methods  and  procedures  are  de- 
tailed; and  performance  evaluation  and  problem 
diagnosis/correction  techniques  are  discussed.  A 
model  operations  and  maintenance  plan  is  present- 
ed as  an  example  of  an  ideal  system.  (Halterman  - 
PTT) 
W86-04832 


OPERATION  AND  MAINTENANCE  MANUAL 
FOR  ELECTROSTATIC  PRECIPITATORS. 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC.  Office  of  Research  and  Develop- 
ment. 

G.  L.  Saunders,  R.  L.  Hawks,  and  M.  F.  Szabo. 
Manual  EPA/625/1-85/017,  September  1985.  480 
p,  93  fig,  17  tab,  32  ref,  5  append.  Contract  No.  68- 
02-3919. 

Descriptors:  'Waste  management,  'Sulfur,  'Waste 
disposal,  'Electrostatic  precipitators,  Solid  waste 
disposal,  Wastes,  Air  pollution,  Industrial  wastes, 
Fly  ash,  Environmental  effects,  Operation  manual. 

All  aspects  of  the  operation  and  maintenance  of 
electrostatic  precipitators  are  presented.  The  basic 
theories  and  principles  of  electrostatic  precipitation 
are  outlined.  Performance  monitoring  as  a  major 
element  in  an  operation  and  maintenance  program 
are  discussed.  Performance  monitoring  and  other 
data  in  the  evaluation  of  control  system  perform- 
ance, in  the  discovery  of  real  or  impending  prob- 
lems, and  in  the  diagnosis  and  correction  of  causes 
of  poor  performance  are  described.  Guidelines  for 
general  operation  and  maintenance,  and  proce- 
dures that  can  be  used  to  improve  and  sustain 
control  equipment  performance  and  reliability  are 
presented.  Methods  and  procedures  for  the  de- 
tailed inspection  of  electrostatic  precipitator  sys- 
tems and  their  components  are  detailed.  Finally, 
the  more  important  elements  of  an  adequate  oper- 
ation and  maintenance  program  are  summarized. 
(Halterman  -  PTT) 
W86-04833 


MUNICIPAL  WASTEWATER  SLUDGE  COM- 
BUSTION TECHNOLOGY. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Center  for  Environmental  Research  Informa- 
tion. 

Seminar  Publication  EPA/625/4-85/015,  Septem- 
ber 1985.  177  p. 

Descriptors:  'Sludge  disposal,  'Sludge  combus- 
tion, 'Waste  disposal,  'Municipal  wastewater,  In- 
cineration, Waste  treatment,  Waste  management. 
Wastewater  management,  Wastewater  treatment, 
Wastewater,  Septic  sludge. 

Various  municipal  sludge  combustion  systems  are 
described  and  evaluated.  The  necessity  for  consid- 
ering and  evaluating  the  costs  involved  in  the  total 
sludge  management  train,  including  dewatering, 
combustion,  air  pollution  control,  and  ash  disposal 
processes  are  emphasized.  Questions  that  have 
been  raised  about  incineration  as  a  means  of  proc- 
essing sludge  solids  for  ultimate  disposal  are  an- 
swered. The  primary  objectives  of  the  material 
presented  are  to  assess  the  current  status  of  munici- 
pal sludge  combustion  technology  as  to  perform- 
ance of  in-place  systems,  environmental  concerns, 
and  regulatory  agency  viewpoints;  to  increase 
economy  of  sludge  combustion;  and  to  discuss 
current  technology.  (See  W86-04836  thru  W86- 
04839)  (Halterman  -  PTT) 
W86-04835 


SLUDGE  INCINERATION  FACULTIES, 
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D.  C.  Bergstedt,  R.  I.  Dick,  K.  S.  Feindler,  S. 
Kyosai,  and  C.  H.  Nels. 

IN:  Municipal  Wastewater  Sludge  Combustion 
Technology,  Seminar  Publication  EPA/625/4-85/ 
015,  September  1985.  p  1-28,  6  fig,  10  tab. 

Descriptors:  *Sludge  disposal,  'Sludge  combus- 
tion, 'Waste  disposal,  Incineration,  Waste  treat- 
ment, Waste  management,  Wastewater  manage- 
ment, Wastewater  treatment,  Japan,  Europe,  Fed- 
eral Republic  of  Germany,  Fluidized  beds  furnace, 
Multiple-Hearth  furnace,  Electric  furnace. 

Recent  developments  in  more  efficient  solids 
dewatering  processes  and  advances  in  combustion 
technology  have  renewed  interest  in  the  use  of 
high  temperature  processes  for  specific  applica- 
tions. These  processes  are  recommended  where 
available  land  is  scarce,  stringent  requirements  for 
land  disposal  exist,  destruction  of  toxic  materials  is 
required,  or  potential  exists  for  recovery  of  energy, 
either  with  wastewater  solids  alone  or  combined 
with  municipal  refuse.  The  structure  and  function 
of  major  furnace  types,  including  multiple-hearth, 
fluidized-bed,  and  electric  are  described.  Statistics 
on  wastewater  sludge  incineration  in  the  United 
States,  Europe,  the  Federal  Republic  of  Germany 
and  Japan  are  presented.  (See  also  W86-04835) 
(Haltennan  -  PTT) 
W86-04836 


IMPROVING  SLUDGE  INCINERATION 
METHODS, 

Zimpro,  Inc.,  Rothschild,  WI. 

R.  G.  Forbes,  P.  F.  Gilbert,  R.  T.  Haug,  S.  Kyosai, 

and  F.  M.  Lewis. 

IN:    Municipal    Wastewater   Sludge   Combustion 

Technology,  Seminar  Publication  EPA/625/4-85/ 

015,  September  1985.  p  29-64,  9  fig,  4  tab. 

Descriptors:  *Sludge  disposal,  *Sludge  combus- 
tion, 'Waste  disposal,  'Incineration,  Waste  treat- 
ment, Waste  management,  Wastewater  manage- 
ment,  Wastewater   treatment,    Dewatering,    Fur- 


Case  studies  are  used  to  discuss  how  several  oper- 
ational problems  were  overcome  at  existing 
wastewater  sludge  incineration  facilities.  Specific 
topics  discussed  include  the  rate  and  properties  of 
feed,  combustion  processes,  furnace  operation, 
multiple-hearth  furnaces,  moisture  evaporation 
rate,  combustion  control  logic,  dewatering  sludge, 
fuel  needs,  upgrading  existing  furnaces  to  reduce 
fuel  needs,  autogenous  combustion,  superautogen- 
ous  combustion,  and  waste  heat  recovery  equip- 
ment. (See  also  W86-04835)  (Haltennan  -  PTT) 
W86-04837 


COCOMBUSTION  OF  SLUDGE  AND  SOLID 
WASTES, 

Carlson  Associaters  Technical  Services,  Redwood 

City,  CA. 

E.  G.  Carlson,  A.  Baturay,  D.  C.  Bergstedt,  W.  F. 

Cosulich,  and  K.  S.  Feindler. 

IN:   Municipal    Wastewater    Sludge    Combustion 

Technology,  Seminar  Publication  EPA/625/4-85/ 

015,  September  1985.  p  65-100,  3  fig,  10  tab. 

Descriptors:  'Sludge  disposal,  'Sludge  combus- 
tion, 'Waste  disposal,  'Incineration,  'Cocombus- 
tton,  Waste  treatment,  Waste  management, 
Wastewater  management,  Wastewater  treatment, 
Solid  wastes,  Solid  waste  disposal. 

Various  aspects  of  cocombustion  of  sludge  and 
solid  wastes  are  discussed.  The  rationale  for  con- 
sidering the  joint  combustion  of  sludge  and  solid 
wastes  is  that  sludge,  even  after  dewatering  by 
conventional  methods,  lacks  sufficient  heat  value 
to  balance  the  evaporative  burden  of  its  remaining 
moisture  when  it  is  burned  in  a  typical  combustor. 
Types  of  burners  suitable  for  codisposal  and  pre- 
drying  of  sludge  solids  are  evaluated.  Case  histo- 
ries of  coincineration  practices  are  presented  for 
systems  in  Stamford,  CT;  Glen  Cove,  NY;  Duluth, 
MN;  and  Flint  River,  GA.  Types  of  codisposal 
systems  in  the  United  States  and  Europe  are  re- 
viewed, and  statistics  on  specific  sites  are  listed. 
(See  also  W86-04835)  (Halterman  -  PTT) 
W86-04838 


EMERGING  TECHNOLOGY, 

Environmental   Protection   Agency,   Washington, 

DC.   Office   of  the   Assistant   Administrator   for 

Water. 

R.  K.  Bastian,  C.  Spooner,  D.  C.  Chase,  and  H.  T. 

Chase. 

IN:    Municipal    Wastewater    Sludge   Combustion 

Technology,  Seminar  Publication  EPA/625/4-85/ 

015,   September   1985.   p   134-177,    17  fig,   7  tab. 

Descriptors:  'Sludge  disposal,  'Sludge  combus- 
tion, 'Waste  disposal,  'Incineration,  Waste  treat- 
ment, Waste  management,  Wastewater  manage- 
ment, Wastewater  treatment,  Solid  waste  disposal, 
Liquification,  Gasification. 

Processes  for  thermal  conversion  of  municipal 
sludge  are  discussed.  Gasification,  liquification, 
wet  oxidation  and  combustion  are  emphasized. 
Specific  topics  covered  include  operating  param- 
eters, development  status,  fuel  ash  content,  air  pol- 
lution emissions,  conversion  of  sludge  solids  to  fuel 
oil,  conversion  of  sludge  to  oil  by  hydroliquefac- 
tion,  energy  considerations,  starved-air  combus- 
tion, and  pyrolysis.  Case  studies  in  the  United 
States,  Germany,  and  Japan  are  presented.  (See 
also  W86-04835)  (Halterman  -  PTT) 
W86-04839 


PROCESS  DESIGN  MANUAL  FOR  LAND 
TREATMENT  OF  MUNICD7AL 

WASTEWATER:  SUPPLEMENT  ON  RAPID  IN- 
FILTRATION AND  OVERLAND  FLOW. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Office  of  Water  Program  Operations. 
Report  EPA  625/l-81-013a,  October  1984.  121  p. 

Descriptors:  'Land  disposal,  'Overland  flow,  'In- 
filtration, 'Soil  disposal  fields,  'Waste  disposal, 
•Municipal  wastewater,  Wastewater  disposal, 
Wastewater  treatment,  Wastewater  management, 
Wastewater. 

A  supplement  to  the  1981  Technology  Transfer 
Process  Design  Manual  for  Land  Treatment  of 
Municipal  Wastewater  is  presented.  The  design  of 
rapid  infiltration  systems  is  described,  and  guid- 
ance and  detail  on  planning,  design,  construction, 
and  operation  is  provided.  The  information  is  pro- 
vided to  avoid  problems  which  have  been  ob- 
served in  recently  constructed  systems.  Detailed 
information  pertaining  to  overland  flow  is  also 
provided.  Design  criteria,  preapplication  treat- 
ment, storage,  distribution  systems,  terrace  design 
and  construction,  as  well  as  vegetation  selection 
and  establishment,  are  discussed.  (See  W86-04841 
thru  W86-04842)  (Halterman  -  PTT) 
W86-04840 


RAPID  INFILTRATION, 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  NH. 

S.  C.  Reed,  A.  T.  Wallace,  H.  Bouwer,  C.  Enfield, 
and  C.  Stein. 

IN:  Process  Design  Manual  for  Land  Treatment  of 
Municipal  Wastewater:  Supplement  on  Rapid  Infil- 
tration and  Overland  Flow.  Report  EPA  625/1-81- 
013a,  October  1984.  p  1-66,  6  fig,  7  tab,  71  ref. 

Descriptors:  'Land  disposal  'Waste  disposal, 
'Rapid  infiltration,  'Percolation,  Soil  disposal 
fields,  Wastewater  disposal,  Municipal  wastewater, 
Wastewater  treatment,  Wastewater  management, 
Groundwater,  Wastewater. 

Rapid  infiltration  (RI)  is  a  very  successful  and 
cost-effective  method  for  wastewater  management. 
RI  systems  can  be  designed  for  wastewater  treat- 
ment; or  as  one  component  in  a  waste  re-use  plan 
involving  recovery  of  the  treated  water  and/or 
storage  in  an  aquifer.  The  concept  depends  on  a 
relatively  high  rate  of  wastewater  infiltration  into 
the  soil  followed  by  rapid  percolation,  either  verti- 
cally or  laterally,  away  from  the  application  point. 
The  best  soils  are  relatively  coarse  textured,  with 
moderate  to  rapid  permeabilities.  In  practice, 
wastewater  application  rates  have  ranged  from 
about  15  m/yr  to  120  m/yr  (50-400  ft/yr)  for 
successful  RI  systems.  This  supplement  provides 
additional  guidance,  than  in  the  Manual,  and  where 
necessary,  a  stronger  emphasis  and  more  specific 


detail  on  critical  aspects  so  that  problems  can  be 
avoided  in  future  design.  In  addition,  this  supple- 
ment presents  information  developed  since  1981  on 
performance  of  RI  systems  with  respect  to  nitro- 
gen removal,  organics  removal,  and  the  need  for 
disinfection.  (See  also  W86-04840)  (Lantz  -  PTT) 
W86-04841 


OVERLAND  FLOW, 

ERM-Southeast,  Inc.,  Brentwood,  TN. 
D.  D.  Deemer,  R.  E.  Thomas,  S.  C.  Reed,  J.  L. 
Witherow,  and  G.  Morgan. 

IN:  Process  Design  Manual  for  Land  Treatment  of 
Municipal  Wastewater:  Supplement  on  Rapid  Infil- 
tration and  Overland  Flow.  Report  EPA  625/1-81- 
013a,  October  1984.  p  67-121,  6  fig,  4  tab,  63  ref. 

Descriptors:  'Overland  flow,  'Land  disposal,  'Soil 
disposal  fields,  'Waste  disposal,  'Municipal 
wastewater,  Wastewater  disposal,  Wastewater, 
Wastewater  treatment,  Wastewater  management. 

When  the  2nd  edition  of  the  Technology  Transfer 
Process  Design  Manual  for  Land  Treatment  of 
Municipal  Wastewater  was  published,  the  overland 
flow  (OF)  process  was  just  beginning  to  gain  rec- 
ognition as  an  effective  wastewater  treatment  alter- 
native. The  experience  gained  and  successes  re- 
ported from  these  early  OF  projects  have  led  to  a 
substantial  increase  in  the  use  of  the  OF  process  for 
smaller  communities.  As  of  March  1984,  there 
were  approximately  48  municipal  OF  systems  in 
operation  or  in  some  stage  of  design  or  construc- 
tion. Although  not  intended  to  replace  the  Manual, 
this  section  aims  to  update  and  refine  the  informa- 
tion contained  in  the  Manual  with  the  more  recent 
experiences  gained  during  design,  construction, 
and  operation  of  an  increasing  number  of  munici- 
pal OF  systems.  The  information  provided  here,  is 
based  principally  on  two  sources  of  information: 
(1)  field  investigations  of  six  OF  systems  which 
were  placed  into  operation  in  1983  and  1984,  rang- 
ing in  size  from  265  to  11,356  cu  m/d  (0.07  to  3.0 
MGD)  and  three  systems  which  were  under  con- 
struction in  early  1984;  and  (2)  recently  available 
data  from  research/demonstration  projects.  Al- 
though it  is  premature  to  assess  adequately  the 
effectiveness  of  the  municipal  OF  facilities,  it  ap- 
pears that  most  of  them  will  be  capable  of  meeting 
their  discharge  criteria.  The  field  investigations 
also  uncovered  a  number  of  design,  construction, 
and  operational  factors  which  could  be  modified  to 
improve  their  performance  and  reliability.  These 
factors  are  organized  by  subject  matter  in  this  text. 
(See  also  W86-04840)  (Lantz  -  PTT) 
W86-04842 


TREATMENT  OF  A  PETROCHEMICAL 
WASTEWATER  IN  SEQUENCING  BATCH  RE- 
ACTOR, 

Shell  Development  Co.,  Houston,  TX. 

E.  H.  Hsu. 

Environmental  Progress,  Vol.  5,  No.  2,  p  71-81, 

May  1986.  4  tab,  20  fig,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Oil  industry, 
'Biological  oxygen  demand,  Sequencing  batch  re- 
actors, Nitrification,  Organic  shock,  Effluents, 
Phenols,  Monod  kinetics,  Activated  sludge  proc- 
ess, Solids,  Model  studies,  Mathematical  models. 

The  performance  of  sequenching  batch  reactors 
(SBR)  in  an  industrial  application  was  investigated 
by  using  wastewater  from  a  petrochemical  com- 
plex. Four  bench-scale  SBR's  and  a  bench-scale 
conventional  activated  sludge  unit  were  operated. 
In  terms  of  the  degradation  of  BOD  material  and 
nitrification,  the  performance  of  the  SBR's  was 
comparable  or  slightly  superior  to  that  of  the  con- 
ventional activated  sludge  unit.  However,  for  high 
strength  wastes  with  BOD's  >  300  mg/1  under 
organic  loading  conditions,  effluent  from  an  SBR 
may  have  a  high  solids  content  as  a  result  of 
abundant  dispersed-cells  growth.  The  SBR  reacted 
well  to  a  series  of  phenolic  shock  loadings;  phenols 
were  degraded  from  initial  concentrations  ranging 
from  200  to  950  mg/1  to  <0.1  mg/1.  The  present 
SBR  model  was  adequate  in  predicting  reactor 
performance  in  terms  of  MLVSS  and  the  effluent 
BOD's  concentration.  The  model  should  be  useful 
as  a  design  tool  for  SBR's.  (Peters-PTT) 
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W86-04945 


ECONOMICS  OF  MEMBRANE  TREATMENT 
OF  WASTEWATERS  CONTAINING  FIRE- 
FIGHTING  FOAM, 

Civil   Engineering  Lab.   (Navy),   Port   Hueneme, 

CA. 

D.  B.  Chan,  and  E.  S.  K.  Chian. 

Environmental  Progress,  Vol.  5,  No.  2,  p  104-109, 

May  1986.  6  tab,  1  fig. 

Descriptors:  'Wastewater  treatment,  'Ultrafiltra- 
tion, 'Reverse  osmosis,  Membrane  processes, 
Aqueous  film  forming  foam,  Oil,  Gasoline,  Cost 
analysis,  Economic  evaluation. 

Aqueous  Film  Forming  Foam  (AFFF)  is  the  most 
effective  fuel/oil  firefighting  agent.  Wastewater 
generated  from  firefighting  training  facilities  con- 
tains mixtures  of  AFFF,  residual  free  fuel  oil, 
emulsified  fuel  oil,  gasoline,  purple  K  (PKP),  and 
miscellaneous  combustion  products.  Membrane 
treatment  of  these  wastewaters  by  a  two  stage 
ultrafiltration  (UF)  and  reverse  osmosis  (RO)  proc- 
ess appears  economically  attractive.  A  design  of  a 
10,000  gallon/day  (g  pd)  UF  and  RO  recovery 
system  was  prepared  for  testing  at  a  Navy  applica- 
tion site.  The  total  cost  of  the  system  including  a 
membrane  cleaning  module  that  costs  $15,000  and 
a  10%  total  cost  used  as  contingency  fee  is  estimat- 
ed at  $220,000.  Cost  effectiveness  of  the  membrane 
process  is  compared  with  a  rotating  biological 
contactor  and  a  carbon  adsorption  system.  A  fire- 
fighting facility  using  the  UF  and  RO  system  can 
realize  net  savings  if  the  following  conditions  at 
the  facility  are  met:  (1)  more  than  300  gallons  of 
AFFF  a  day  are  used  and  the  facility  operates  250 
days  a  year;  (2)  it  uses  recovered  AFF  and  water; 
and  (3)  it  generates  10,000  gpd  or  more  AFFF- 
laden  wastewater,  and  contains  3  percent  or  more 
AFFF  in  the  waste.  Application  of  this  treatment 
technology  will  not  only  meet  pollutions  abate- 
ment objective,  but  also  will  meet  Resource  Con- 
servation and  Recovery  Act  (RCRA)  require- 
ments. (Peters-PTT) 
W86-04947 


BIOTREATED  COAL  LIQUEFACTION 
WASTEWATER:  IDENTIFICATION  OF  OR- 
GANICS  BY  COMPOSITE  RO  MEMBRANE 
CONCENTRATION,  HPLC,  AND  GC/MS, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

M.  M.  Jevtitch,  and  D.  Bhattacharyya. 
Environmental  Progress,  Vol.  5,  No.  2,  p  130-134, 
May  1986.  5  tab,  7  fig,  10  ref. 

Descriptors:  *Coal,  'Reverse  osmosis,  'Biological 
wastewater  treatment,  Phenols,  Cresol,  Resorcinol, 
Wastewater  treatment,  Total  organic  carbon,  Bio- 
logical oxygen  demand,  Ash,  Suspended  solids, 
Silicon,  Calcium,  Magnesium,  Iron,  Sulfur, 
Sodium,  Copper,  Zinc,  Cadmium,  Lead,  Nickel, 
Permeate. 

A  combination  of  aromatic  polyamide  RO  mem- 
brane, HPLC  and  GC/MS  was  used  to  character- 
ize feed  and  permeate  samples  from  a  coal  liquefac- 
tion wastewater.  The  residual  organics  after  bio- 
logical treatment  and  their  rejections  by  thin  film 
membranes  were  identified  and  tested.  Various  de- 
rivatives of  lactams  and  nitrobenzene  esters  were 
detected  as  by-products  of  the  biooxidation  proc- 
ess. Molecules  of  mass  >  155  were  not  detected  in 
the  permeate.  At  90%  water  recovery,  the  mem- 
brane showed  91%  chloride  removal  and  94% 
total  organics  removal.  Similar  results  were  ob- 
tained by  HPLC  analysis  by  comparing  peak  ratio 
reduction  between  feed  and  permeate.  The  mem- 
brane process  provides  an  efficient  treatment 
which  makes  the  permeate  suitable  for  recycling 
even  under  high  water  recovery  conditions. 
(Peters-PTT) 
W86-04949 


ANAEROBIC  BIODEGRADATION  OF  A  RE- 
CALCITRANT DETERGENT  WASTEWATER, 

Malaya  Univ.,  Kuala  Lumpur  (Malaysia).  Dept.  of 
Genetics  and  Cellular  Biology. 
C.  Punchiraman,  and  R.  S.  Hassan. 


Effluent  and  Water  Treatment  Journal,  Vol.  26, 
No.  3/4,  p  85-88,  March/April  1986.  11  fig,  32  ref. 

Descriptors:  'Detergents,  'Wastewater  treatment, 
'Anaerobic  digestion,  Anaerobic  biodegradation, 
Alkylbenzene  sulphonates,  Biodegradation,  Organ- 
ic compounds,  Toxicity,  Sludge. 

The  effect  of  branched  chain  alkylbenzene  sul- 
phonates (ABS)  on  the  anaerobic  digestion  process 
was  studied  as  was  its  possible  degradation  under 
anaerobic  conditions.  There  was  a  direct  response 
between  concentration  of  ABS  applied  and  the 
inhibition  of  growth  of  the  bacteria  from  1000  to 
5000  mg/L  of  ABS.  At  low  ABS  concentrations  of 
<  1000  mg/L  no  inhibition  zones  were  detected. 
The  addition  of  detergent  wastewater  generally 
impairs  the  proper  functioning  of  the  anaerobic 
digesters  compared  to  the  sludge-fed  digesters. 
The  deleterious  effect  could  be  directly  due  to  the 
toxic  effect  of  the  chemicals  in  the  detergent  for- 
mulation. The  ratio  of  the  admixtures  is  important; 
50%  sludge-detergent  mixtures  is  ideal  for  the 
process.  The  addition  of  pure  detergent 
wastewater  seriously  affected  the  anaerobic  diges- 
tion process  due  to  toxicities,  excessive  washout 
and  lack  of  replenishment  of  nutrients  and  bacteria. 
The  anaerobic  digestion  process  does  not  seem  to 
degrade  the  recalcitrant  detergent  molecules. 
(Peters-PTT) 
W86-04952 


ANAEROBIC  FILTRATION  OF  A  DISTILLERY 
WASTE, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
R.  P.  Mathur,  R.  Bhargava,  and  A.  Gupta. 
Effluent  and  Water  Treatment  Journal,  Vol.  26, 
No.  3/4,  p  89-91,  March/ April  1986.  3  tab,  6  fig,  10 
ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Filtration,  'Food-processing  wastes, 
Biogas,  Biological  oxygen  demand,  Chemical 
oxygen  demand,  Volatile  acids,  Nitrogen,  Solids, 
Dissolved  solids,  Organic  loading,  Methane. 

Molasses  based  distillery  wastes  were  used  to  study 
the  efficacy  of  anaerobic  filtration.  The  upflow 
anaerobic  filter  is  capable  of  reducing  organic 
matter  with  an  efficiency  of  80%  removal  at  an 
organic  loading  of  3.7  kg/cm  m/day.  At  the  maxi- 
mum removal  the  average  COD  stabilization  was 
12  to  15  gms/day.  At  lower  loadings  buffering  is 
not  necessary.  The  system  had  the  ammonia  avail- 
able to  buffer  the  system  even  at  higher  organic 
loading  but  the  detention  time  was  too  short  to 
effect  it.  The  average  production  of  biogas  was  2.0, 
3.6,  and  3.9  L/day  at  three  organic  loadings  of  3.7, 
5.6,  and  7.4  kg/cu  m/day  but  the  methane  content 
was  more  at  low  loadings.  (Peters-PTT) 
W86-04953 


FILTRATE  AND  CAKE  QUALITY  IN  SLUDGE 
DEWATERING, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W86-04954 


RECYCLING  -  KEY  TO  ONE  STEEL  MILL'S 
POLLUTION  CONTROL, 

Sverdrup  and  Parcel  and  Associates,  Inc.,  St. 
Louis,  MO. 

J.  Peltier,  D.  F.  Cairns,  and  J.  C.  Buzzell,  Jr. 
Effluent  and  Water  Treatment  Journal,  Vol  26, 
No.  3/4,  p  127-131,  March/ April  1986.  2  tab,  2  fig, 
1  ref. 

Descriptors:  'Recycling,  'Industrial  wastewater, 
Horseshoe  Lake,  Blowdown  treatment  plant, 
Chlorination,  Filtration,  Mississippi  River,  Sul- 
phonation,  Stabilization  lagoons,  Steel,  Wastewater 
treatment,  Recreation,  Solids. 

At  the  Granite  City  steel  division  of  National  Steel 
Corporation,  a  medium  sized,  integrated  facility 
producing  flat  rolled  steel  products,  located  in 
Madison  County,  Illinois,  a  step  in  water  pollution 
control  was  completed  by  placing  a  wastewater 
recycling  system  into  operation  to  meet  both  im- 
mediate and   long  term  water  pollution  control 


goals.  Wastewaters  originate  from  the  following 
major  production  facilities:  by  product  coke  plant; 
two  blast  furnaces;  sintering  plant;  basic  oxygen 
furnace  shop;  blooming  mill;  80-inch  hot  strip  mill; 
72-inch  hot  rolled  coil  processing  and  slitting  lines; 
continuous  coil  picking  line;  56-inch  four-stand, 
cold  strip  reducing  mill;  three  continuous  galvaniz- 
ing lines;  batch  pickling  unit;  and  steam  generating 
facilities.  The  new  facilities  include  a  recycle  pump 
station,  new  pipelines,  the  blowdown  treatment 
plant,  and  an  outfall  channel.  The  treatment  se- 
quence in  the  blowdown  plant  includes  breakpoint 
chlorination,  filtration  and  sulfonation.  This  recy- 
cling approach  permits  Granite  City  Steel  to  con- 
tinue to  supply  Horseshoe  Lake  with  water  of  high 
quality  to  support  a  year  round  recreational  base  in 
a  State  Park  and  prevent  the  threat  of  the  lake's 
becoming  dry  due  to  inadequate  water  supply. 
Recycling  from  the  stabilization  basins  provides 
the  mill  with  a  water  source  containing  lower 
solids  content  than  that  withdrawn  from  the  Mis- 
sissippi River.  (Peters-PTT) 
W86-04956 


LIFT  STATION  DESIGN, 

GRW  Engineers,  Lexington,  KY. 

For  primary  bibliographic  entry  see  Field  8A. 

W86-04959 


PHOTODEGRADATION  OF  THE  HERBICIDE 
GLYPHOSATE  IN  WATER, 

Norwegian  Plant  Protection  Inst.,  Aas. 

K.  Lund-Hoie,  and  H.  O.  Friestad. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  5,  p  723-729, 

May  1986.  1  tab,  4  fig,  10  ref. 

Descriptors:  'Herbicides,  'Aquatic  environment, 
•Ultraviolet  radiation,  Glyphosate,  Photodegrada- 
tion,  Lakes,  Clay  loam. 

The  effect  of  artificial  light  as  well  as  sunlight  on 
glyphosate  (Roundup  R)  in  water  of  varying  quali- 
ties is  reported.  Solutions  of  1  ppm  of  glyphosate 
in  deionized  water  were  exposed  indoors  to  the 
following  light  qualities:  sodium  light  with  energy 
maximum  peaks  between  550  ran  and  650  nm; 
mercury  light  with  energy  maximum  between  400 
and  600  nm;  and  UV -light  with  energy  maximum 
at  254  nm.  Glyphosate  (2000  ppm)  was  dissolved  in 
deionized  water  and  continuously  exposed  to  dark- 
ness or  UV-light  at  254  nm.  In  an  outdoor  experi- 
ment, different  water  qualities  with  1  percent  gly- 
phosate added  were  exposed  to  sunlight.  The 
water  samples  included  were:  deionized  water, 
deionized  water  plus  silty  clay  loam;  polluted 
water  from  an  inland  lake;  polluted  water  plus  5 
percent  silty  clay  loam.  Long-wave  light  did  not 
have  any  photodegrading  effect  on  glyphosate. 
UV-light  was  about  4  days.  The  rapid  photodegra- 
dation  in  pure  water  was  also  seen  in  the  outdoor 
experiment.  The  degradation  of  glyphosate  in 
deionized  water  was  faster  than  in  polluted  water; 
the  disappearance  was  influenced  by  the  presence 
of  clay.  The  content  of  glyphosate  adsorbed  to 
clay  derived  from  deionized  and  polluted  water 
was  12  ppm  and  10  ppm,  respectively.  The  results 
show  that  UV-light  possesses  a  high  capacity  for 
degrading  glyphosate.  The  rate  of  degradation  pro- 
ceeds faster  in  pure  water  than  in  polluted  water. 
(Peters-PTT) 
W86-04961 


OMAHA  MOVES  FROM  'DISPOSE  ALL'  TO 
MANAGEMENT, 

Omaha  Public  Works  Dept.,  NE.  Quality  Control 

Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W86-04974 


UPGRADING  WITH  SPRAY  IRRIGATION, 

Tatman  and  Lee  Associates,  Wilmington,  DE. 
For  primary  bibliographic  entry  see  Field  5E. 
W86-04975 


RAPID  DETERMINATION  OF  CHEMICAL 
OXYGEN  DEMAND  IN  WASTE  WATERS  AND 
EFFLUENTS  BY  FLOW  INJECTION  ANALY- 
SIS, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


Loughborough  Univ.  of  Technology  (England). 

Dept.  of  Chemistry. 

For  primary  bibliographic   entry  see  Field   5G. 

W86-04992 


PLATE  SEPARATION  -  BUDDING  CONVEN- 
TIONAL TECHNOLOGY, 

Aqua  Trend,  Inc.,  Shawnee  Mission,  KS. 

C.  G.  Steiner. 

Water  Engineering  and  Management,  Vol.    133, 

No.  3,  p  32-34,  22.  10  fig. 

Descriptors:  'Gravity  separation,  'Plate  separa- 
tion, *Oil,  *Grease,  *Scum,  'Waxes,  'Neutral- 
gravity  particles,  'Wastewater  facilities,  Water 
conservation. 

The  general  theory  dealing  with  differential  gravi- 
ty separation  is  explained,  and  characteristics  of 
various  devices  employing  these  principles  are  de- 
scribed. These  include:  simple  rectangular  clarifier, 
clarifer  with  parallel  plates,  down  flow  separator, 
cross  flow  separator,  up  flow  separator,  inclined 
plate  separator,  corrugated  plate  separator,  combi- 
nation flocculator  separator,  dissolved  air  flotation 
(DAF)  separator,  and  combination  separator  DAF 
separator.  Variants  of  gravity  separators  built 
around  stacks  of  parallel  plates  offer  a  number  of 
distinct  performance  advantages  for  separating 
such  contaminants  as  oil,  scum,  fats,  greases, 
waxes,  and  neutral  gravity  particles  from  water. 
Separators  may  be  used  to  separate  two  types  of 
particles.  Such  particle  classification  can  save  sig- 
nificant quantities  of  transport,  dilution,  or  elutria- 
tion  water  if  done  in  a  dynamic  rather  than  static 
mode.  The  technology  of  plate  separation  is  now 
better  understood  than  previously;  designs  offer 
several  treatment  options  and  unlimited  flow  capa- 
bilities in  either  shop-built  packaged  steel  or  site- 
constructed  concrete  materials  for  construction. 
(Rochester-PTT) 
W86-05011 


PRETREATMENT  BY  THE  METAL  FINISH- 
ING INDUSTRY, 

Lancy  International,  Inc.,  Zelienope,  PA. 

F.  A.  Steward. 

Water  Engineering  and  Management,  Vol  133,  No. 

3,  p  35-36,  March  1986.  2  fig. 

Descriptors:  'Pretreatment  of  water,  'Metal-finish- 
ing wastes,  'Cyanides,  'Chromium,  'Municipal 
wastewater,  Surface  runoff,  Process  control,  Caus- 
tic soda,  Lime,  Atmospheric  particulates,  Metal 
salts,  Precipitates,  Hydrogen  ion  concentration. 

Waste  pretreatment  in  the  metal  finishing  industry 
is  as  an  aid  to  municipal  wastewater  treatment 
plant  operators  who  must  treat  the  waste  from 
these  businesses.  The  satisfactory  performance  of  a 
treatment  program  for  this  industry  depends  on 
several  factors:  proper  segregation  of  waste 
streams  containing  cyanides  or  hexavalent  chromi- 
um; control  of  reaction  pH,  chemical  additions  and 
reaction  time;  chemical  additions  made  by  ORP 
controllers  in  both  the  cyanide  and  hexavalent 
chromium  processes;  neutralization  using  caustic 
soda  and  chemical  treatments  for  cyanide  and 
chromium  are  complete  within  5  min  (20  minute 
retention  time  when  lime  slurry  is  used);  cleanli- 
ness of  the  probes  used  on  pH  and  ORP  control- 
lers; avoidance  of  problems  due  to  chelating  com- 
pounds in  the  waste  stream;  and  adequate  physical 
separation  of  the  precipitated  metal  salts.  Metallic 
contaminants  may  also  originate  from  street  runoff, 
wash  out  of  atmospheric  particulates,  and  other 
sources  besides  metal  finishing  plants.  (Rochester- 
PTT) 
W86-05012 


FIELD  EVALUATION  OF  ARSENIC  AND  SE- 
LENIUM REMOVAL  BY  IRON  COPRECIPI- 
TATION, 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 

D.  T.  Merrill,  M.  A.  Manzione,  J.  J.  Peterson,  D. 

S.  Parker,  and  W.  Chow. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol.  58,  No.  1,  p  18-26,  January  1986.  11  fig,  1  tab, 

18ref. 


Descriptors:  'Arsenic,  'Selenium,  'Sludge,  'Iron 
coprecipitation,  'Pilot  plants,  'Ash  pond  effluents, 
•Wastewater  faculties,  'Wastewater  treatment, 
Cost  analysis,  South  Carolina,  Feasibility  studies. 

To  demonstrate  iron  coprecipitation  technology,  a 
field  study  was  conducted  at  the  Carolina  Power 
and  Light  Company's  Roxboro  Power  Station. 
The  objectives  of  the  study  were  to  verify  previ- 
ously derived  laboratory  results,  confirm  technical 
and  economic  feasibility,  and  develop  design  and 
cost  information  for  full-scale  treatment  plants  that 
remove  arsenic  and  selenium  from  ash-pond  ef- 
fluents. Basic  chemistry,  pilot  plant,  liquid  treat- 
ment results,  sludge  production,  sludge  thickening, 
sludge  dewatering,  hazardous  waste  analysis,  and 
costs  are  discussed.  Arsenate  removal  exceeded 
90%  at  clarifier  overflow  rates  up  to  49  cu  m/sq  m 
per  day  as  long  as  iron  doses  were  14  mg/liter  and 
above.  Selenium  removal  (56-89%)  was  limited  by 
the  fraction  of  selenate  in  the  waste  stream.  Ar- 
senic and  selenium  adsorption  was  rapid  and  was 
completed  within  2  min  of  chemical  addition. 
Wastewater  solids  and  chemical  precipitates  were 
effectively  coagulated  and  settled  over  wide  ranges 
of  pH,  iron  dose,  and  polymer  dose.  Process 
sludges  can  be  concentrated  first  with  gravity 
thickeners  and  then  with  filter  presses.  Sludges 
from  treatment  of  Roxboro  plant  ash  pond  effluent 
were  not  hazardous  as  defined  by  the  extraction- 
procedure  toxicity  test.  Total  process  costs  are 
estimated  at  9.3  cents  per  cu  m  of  wastewater 
treatment.  Coprecipitation  with  iron  is  technically 
and  economically  feasible  for  arsenic  removal  and 
for  selenium  removal  as  well  if  selenium  is  pre- 
dominantly selenite.  (Rochester-PTT) 
W86-05015 


COMPARATIVE  REMOVAL  OF  TOXIC  POL- 
LUTANTS BY  SIX  WASTEWATER  TREAT- 
MENT PROCESSES, 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

S.  A.  Hannah,  B.  M.  Austern,  A.  E.  Eralp,  and  R. 

H.  Wise. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol.  58,  No.  1,  p  27-34,  January  1986.  14  tab,  9  ref. 

Descriptors:  'Toxins,  'Priority  pollutants,  'Acti- 
vated sludge,  'Trickling  filters,  'Filtration,  'Aer- 
ated lagoons,  'Facultative  lagoons,  'Organic 
matter,  'Wastewater  treatment,  Pilot  plants, 
Wastewater  facilities. 

The  capabilities  of  five  less-than-secondary  treat- 
ment processes  (high-rate  trickling  filter  system, 
primary  treatment  with  chemical  addition,  direct 
filtration  of  primary  effluent,  aerated  lagoon,  and 
facultative  lagoon)  were  evaluated  for  removal  of 
priority  pollutants  and  partition  and  interaction  of 
organics  within  the  systems  were  determined.  A 
conventional  activated  sludge  system  was  operated 
in  parallel  to  provide  a  control  for  comparison  of 
the  alternative  processes.  The  control  activated 
sludge  process  provided  the  best  removals  of  both 
conventional  pollutants  and  toxic  priority  pollut- 
ants. The  facultative  lagoon  with  its  long  detention 
time  was  the  most  successful  alternative  process. 
The  aerated  lagoon  with  a  shorter  detention  time 
was  less  effective  than  the  facultative  lagoon.  The 
high-rate  trickling  filter  system  was  less  effective 
than  the  lagoons.  The  chemical  clarification  system 
and  the  primary  plus  filtration  system  removed 
only  those  toxics  associated  with  wastewater 
solids.  These  two  systems  would  not  be  good 
choices  for  removal  of  toxic  priority  pollutants. 
Selected  alternative  processes  may  be  acceptable  in 
site-specific  situations,  where  toxic  removal  re- 
quirements are  limited  because  of  consistently  low 
influent  concentrations  of  toxic  chemicals  and 
where  water  quality  criteria  are  not  overly  restric- 
tive. (Rochester-PTT) 
W86-05016 


ADSORPTION,  DESORPTION,  AND  BIORE- 
GENERATION  IN  AN  ANAEROBIC,  GRANU- 
LAR ACTIVATED  CARBON  REACTOR  FOR 
THE  REMOVAL  OF  PHENOL, 

General  Motors  Research  Labs.,  Warren,  MI. 
B.  R.  Kim,  E.  S.  K.  Chian,  W.  H.  Cross,  and  S.  S. 
Cheng. 


Journal  of  the  Water  Pollution  Control  Federation, 
Vol.  58,  No.  1,  p  35-40,  January  1986.  7  fig,  1  tab, 
16  ref. 

Descriptors:  'Adsorption,  'Desorption,  'Biore- 
generation,  'Activated  carbon,  'Phenol,  'Biogas, 
'Wastewater  treatment,  Biomass  production,  Pilot 
plants,  Wastewater  facilities,  Biodegradation. 

The  relative  contributions  of  adsorption,  biodegra- 
dation (biogas  production),  and  biomass  produc- 
tion were  studied  along  with  bioregeneration  in  the 
removal  of  phenol  in  an  anaerobic,  fluidized  granu- 
lar activated  carbon  (GAC)  reactor.  Two  two- 
stage  pilot-scale  anaerobic  GAC  reactor  units  were 
used.  The  results,  obtained  from  running  a  GAC 
reactor  for  approximately  200  days  (starting  with 
fresh  GAC),  indicated  that  contributions  of  biogas 
production,  adsorption,  and  biomass  production 
were  all  important  in  the  removal  of  phenol. 
Biogas  production  was  most  important,  whereas 
the  contributions  of  adsorption  and  biomass  accu- 
mulation to  total  carbon  retained  in  the  reactor 
were  comparable.  Bioregeneration  occurred  as  ad- 
sorbed phenol  was  desorbed  because  of  reduced 
influent  phenol  concentration.  This  also  was 
shown  by  increased  biogas  production  during  the 
same  period.  (Rochester-PTT) 
W86-05017 


DESIGN  AND  PERFORMANCE  OF  A 
GROUNDWATER  TREATMENT  SYSTEM  FOR 
TOXIC  ORGANIC  REMOVAL, 

CH2M    Hill,    Inc.,    Gainesville,    FL.    Hazardous 

Waste  and  Industrial  Processes  Div. 

For  primary  bibliographic  entry  see  Field   5G. 

W86-05018 


ENERGY  USAGE  OF  ROTATING  BIOLOGI- 
CAL CONTACTOR  FACIXITTES, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Municipal  Pollution  Control. 
W.  G.  Gilbert,  J.  F.  Wheeler,  and  A.  MacGregor. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol.  58,  No.  1,  p  47-51,  January  1986.  7  tab,  9  ref. 
EPA  Contract  No.  68-01-6622. 

Descriptors:  'Rotating  biological  contactor,  'Bio- 
logical wastewater  treatment,  'Energy  use, 
'Energy  conservation,  'Electric  power  demand, 
•Wastewater  treatment,  Design  considerations, 
Biofilm,  Process  control,  Wastewater  facilities,  On- 
site  tests. 

A  field  survey  was  conducted  of  energy  require- 
ments of  29  rotating  biological  contactor  facilities 
(RBC:  22  mechanical  drive,  7  air  drive),  which 
were  selected  to  include  units  manufactured  by  the 
four  major  companies  supplying  RBCs  to  munici- 
palities. A  calibrated  electric  power  demand  ana- 
lyzer was  employed  in  making  power  measure- 
ments. The  facilities  included  in  this  survey  had 
predominantly  light  and  very  light  biofilm  growths 
so  the  impact  of  heavy  growth  could  not  be  deter- 
mined. Most  of  the  mechanical  RBC  units  operated 
at  relatively  low  power  factors  (0.19-0.82),  even 
though  many  plants  had  capacitors  installed  on  the 
main  power  supply  for  power  correction.  Blowers 
of  the  air-driven  systems  were  often  oversized  to 
meet  maximum  demand,  and  throttling  and  speed 
reduction  of  the  blowers  was  sometimes  necessary 
during  normal  operation  to  reduce  the  air  flow 
rate.  Flexibility  for  process  operation  is  extremely 
important.  Design  features  to  be  considered  should 
include  removable  baffles  between  stages  in  a  train, 
provisions  for  flow  diversion  between  adjacent 
trains,  and  ability  to  bypass  part  of  the  influent 
flow  to  a  subsequent  stage  (stepfeed).  Flexibility  in 
flow  distribution  is  particularly  important  in  facili- 
ties where  high  flow  variability  is  expected.  Such 
flexibility  permits  optimization  of  the  process  in 
the  most  energy-efficient  manner.  (Rochester- 
PTT) 
W86-05019 


INTERACTIONS  OF  TEMPERATURE,  PH, 
AND  BIOMASS  ON  THE  NITRIFICATION 
PROCESS, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Coll.  of 
Engineering. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Watte  Treatment  Processes 


3 


N.  K   Shammas. 

Journal  of  the  Water  Pollution  Control  Federation, 
Vol.  58,  No.  1,  p  52-59,  January  1986.  9  fig,  3  tab, 
32  ref. 

Descriptors:  •Temperature,  'Hydrogen  ion  con- 
centration, 'Nitrification,  'Microbial  mass, 
•Wastewater  treatment,  Ammonia,  Oxidation, 
Mixed  liquor  solids,  Activated  sludge,  Arrhenius 
relationship,  Process  control,  Bacterial  physiology, 
Efficiency,  Mathematical  models. 

The  effects  of  microbial  mass,  temperature,  and 
hydrogen  ion  concentration  on  nitrification  and 
how  these  factors  affect  the  rate  of  ammonia  oxida- 
tion in  nitrifying  activated  sludge  were  studied. 
Ammonia  oxidation  rates  were  determined  with 
varying  mixed  liquor  volatile  suspended  solids 
(MLVSS)  concentration,  pH,  and  temperature, 
with  all  other  environmental  factors  held  constant. 
No  interaction  was  observed  between  pH  and  tem- 
perature in  their  effect  on  the  nitrification  rate. 
MLVSS  concentration  influences  the  extent  of 
temperature  and  pH  effects  so  that  there  is  a  signif- 
icant interaction  between  MLVSS  and  the  other 
two  variables.  The  values  of  the  nitrification  rate 
constant,  k,  ranged  from  0.0085  per  day  at  4  C  and 
pH  7  to  0.175  per  day  at  33  C  and  pH  8.3.  A 
modified  Arrhenius  relationship  was  used  success- 
fully to  estimate  the  change  in  nitrification  rate 
with  temperature.  The  extremely  depressed  nitrifi- 
cation rate  at  low  ammonia  concentrations  indicate 
that  high  nitrification  efficiencies  can  be  obtained 
only  with  either  an  unreasonably  long  detention 
time  or  a  combination  of  high  mixed-liquor  solids 
concentration  and  elevated  temperature.  An  in- 
crease in  the  MVLSS  concentration  at  very  low 
temperatures  does  not  significantly  improve  nitrifi- 
cation efficiency.  (Rochester-PTT) 
W86-05020 


DESIGN  OF  TRICKLING  FILTER  NITRIFICA- 
TION TOWERS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

H.  A.  Gullicks,  and  J.  L.  Cleasby. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol.  58,  No.  1,  p  60-67,  January  1986.  5  fig,  4  tab, 
16  ref. 

Descriptors:  'Design  procedures,  *Nitrification, 
•Trickling  filters,  •Ammonium,  •Nitrate, 
•Wastewater  treatment,  Nitrification  towers, 
Mathematical  models,  Fixed-film  processes, 
Oxygen,  Kinetics,  Temperature,  Wastewater  facili- 
ties, Plastic  media,  Environmental  Protection 
Agency. 

Deficiencies  in  the  United  States  Environmental 
Protection  Agency  (EPA)  trickling  filter  nitrifica- 
tion design  procedure  are  examined  and  new  em- 
pirical design  curves  are  proposed  based  on  recent 
theoretical  concepts  and  models  for  fixed-film 
processes.  The  new  empirical  nitrification  tower 
design  curves  incorporate  and  properly  account 
for  four  critical  design  parameters:  the  hydraulic 
loading  rate,  the  trickling  filter  influent  NH4  +  -N 
concentration;  the  effects  of  recycle;  and  the  tem- 
perature of  the  wastewater.  Application  of  the  new 
curves  is  a  fairly  simple  trial  and  error  procedure. 
The  oxidation  of  NH4  +  -N  to  nitrate  in  plastic 
media  trickling  filters  seems  to  be  flux-limited  by 
oxygen  at  NH4  +  -N  concentrations  greater  than 
about  4  mg/L.  When  NH4  +  -N  removal  is  flux- 
limited  by  oxygen  for  the  entire  nitrification  tower 
depth,  it  is  possible  to  design  the  nitrification  tower 
using  zero-order  kinetics  (with  respect  to  NH4  +  - 
N  concentration)  and  a  mass  removal  rate  of  ap- 
proximately 1.17  x  10(-3)  kg/day  per  sq  m  for 
wastewater  temperatures  greater  than  14  C  and 
hydraulic  loading  rates  of  0.48  to  1.36  L/sq  m  per 
sec.  For  wastewater  temperatures  below  i4  C,  a 
different  set  of  curves  (included  here)  should  be 
used  because  little  oxygen  flux-limited  data  were 
available  at  lower  temperatures.  The  active  or 
effective  fraction  of  the  plastic  media  surface  ap- 
pears to  be  on  the  order  of  0.3  to  0.6.  (Rochester- 
PTT) 
W86-05021 


ADSORPTION  OF  ORGANIC  POLLUTANTS 
ON  MONTMORILLONITE  TREATED  WITH 
AMINES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5F. 
W86-05022 


EFFECTS  OF  NON-IDEAL  COMPETITION  ON 
MULTI-COMPONENT  ADSORPTION  EQUI- 
LIBRIA, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W86-05023 


ACTIVATED  SLUDGE  CONTROL  FOR  SEA- 
SONAL NITRIFICATION, 

J.  E.  Hart,  R.  Defore,  and  S.  C.  Chiesa. 

Water  Pollution  Control  Federation  Journal,  Vol. 

58,  NO.  5,  p  358-363,  May  1986.  5  fig,  2  tab,  17ref. 

Descriptors:  'Activated  sludge,  *  Nitrification, 
•Seasonal  nitrification,  'Wastewater  treatment, 
Ammonia,  Aeration,  Sludge,  Biological  oxygen 
demand,  Secondary  wastewater  treatment,  Organ- 
ic loading. 

To  gain  experience  with  controlled,  seasonal  nitri- 
fication, full-scale  investigations  were  conducted 
during  the  summers  of  1982,  1983,  and  1984  by 
operating  half  of  a  secondary  system  to  induce  and 
subsequently  inhibit  nitrification.  Control  strategies 
developed  by  the  Metro  Plant  (St.  Paul,  MN) 
process  control  staff  were  examined  for  their  effec- 
tiveness in  regulating  nitrification  during  both  tran- 
sitional periods  and  extended  operation.  The  ex- 
perimentation was  also  used  to  determine  potential 
problems  with  related  liquid  treatment  and  solids 
handling  processes  caused  by  operating  the  sec- 
ondary treatment  system  for  seasonal  nitrification. 
The  following  conclusions  have  been  formulated 
from  these  investigations:  1)  Seasonal  nitrification 
in  a  single  sludge  activated  system  can  be  con- 
trolled using  an  aeration  intensity-based  specific 
supply  rate;  2)  Required  specific  aeration  supply 
rates  are  a  function  of  NH3-N  concentration,  tem- 
perature, and  organic  loading  rate;  3)  Although 
single  stage  nitrification  can  be  maintained  at  or- 
ganic loading  rates  in  excess  of  0.20  kg  BOD  sub 
5/kg  mixed  liquor  suspended  solids  (MLSS)  x  d, 
the  elevated  specific  oxygen  uptake  rates  associat- 
ed with  higher  organic  loadings  increase  the  poten- 
tial for  denitrification  in  the  secondary  clarifiers. 
An  organic  loading  rate  of  0.15  kg  BOD  sub  5Ag 
MLSS  x  d  effectively  eliminates  denitrification;  4) 
Significantly  more  air  must  be  supplied  to  ensure  a 
rapid,  trouble-free  initiation  than  to  sustain  nitrifi- 
cation once  it  is  achieved;  5)  Selection  of  a  proper 
aeration  strategy  can  effectively  control  nitrifica- 
tion in  the  aeration  tank  yet,  maintain  a  significant 
seed  population  of  nitrifiers.  Once  growth  condi- 
tions are  suitable,  very  short  lag  periods  are  re- 
quired before  nitrification  is  complete;  and,  6)  Spe- 
cific oxygen  uptake  rate  or  an  equivalent  sludge 
activity  parameter  would  be  a  desirable  fine-tuning 
element  in  a  specific  oxygen  supply  rate  strategy. 
Any  such  device  or  analysis  would  have  to  direct- 
ly account  for  attentuation  of  applied  organic  load- 
ing in  the  aeration  basin.  (Lantz-PTT) 
W86-05030 


EVALUATION  OF  HIGH  DENSITY  CROSS 
FLOW  MEDIA  FOR  REHABILITATING  AN 
EXISTING  TRICKLING  FILTER, 

Valley  Sanitary  District,  Indio,  CA. 
D.  D.  Drury,  J.  Carmona  III,  and  A  Delgadillo. 
Water  Pollution  Control  Federation  Journal,  Vol. 
58,  No.  5,  p  364-367,  May  1986.  4  fig,  2  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Trickling 
filters,  'Cross  flow  media,  'Rehabilitation,  Acti- 
vated sludge,  Mathematical  analysis,  Velz  equa- 
tion, Biological  oxygen  demand,  Effluents. 

Since  June  of  1984,  Valley  Sanitation  District  has 
successfully  operated  a  21.3-m  (70-ft)  diameter 
shallow  bed  trickling  filter  with  the  use  of  high- 
density  (138  sq  m/cu  m)  cross-flow  media  was 
evaluated   in   a  full-scale  study.   The  data  were 


analyzed  by  the  modified  Velz  equation.  The  K 
sub  20  for  the  high-density  media  was  .00471  (L/sq 
m.s)  to  the  0.5  power.  The  shallow  bed  trickling 
filter  was  loaded  up  to  g/cu  m.d  BOD  and  consist- 
ently produced  less  than  35  mg/L  effluent  total 
BOD.  The  trickling  filter  has  been  operating  for 
more  than  2  years  with  no  maintenance  problems 
or  evidence  of  media  plugging.  The  results  showed 
that  the  shallow  bed  cross  flow  media  had  signifi- 
cantly higher  reaction  rate  coefficients  than  previ- 
ously reported  for  cross-flow  media  in  towers.  The 
excellent  performance  of  the  shallow  bed  high- 
density  cross-flow  media  makes  it  a  prime  candi- 
date for  replacement  of  rock  media  for  capacity 
expansion  in  existing  trickling  filter  plants.  (Lantz- 
PTT) 
W86-05031 


EVALUATION  OF  TREATMENT  PLANT  PER- 
FORMANCE: CAUSES,  FREQUENCY,  AND 
DURATION  OF  UPSETS, 

Wisconsin  Univ.-Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
P.  M.  Berthouex,  and  R.  Fan. 
Water  Pollution  Control  Federation  Journal,  Vol. 
58,  No.  5,  p  368-375,  May  1986.  7  fig,  4  tab,  3  ref. 
EPA  Grant  R809162010. 

Descriptors:  'Wastewater  treatment,  'Perform- 
ance evaluation,  Water  quality  management,  Statis- 
tical analysis,  Flow  rates,  Suspended  solids,  Dis- 
solved oxygen. 

Performance  of  fifteen  well-operated  treatment 
plants  was  studied.  Preliminary  data  analysis  used 
graphical  and  statistical  smoothing  methods  to  ten- 
tatively identify  upsets,  defined  as  episodes  of  un- 
characteristically poor  performance.  These  prelim- 
inary identifications  were  checked  by  visiting  the 
plants  to  study  the  plant  log  and  discuss  the  data 
with  the  plant  operators.  Upsets  were  classified 
into  eight  major  catagories  and  23  specific  assigna- 
ble causes.  Most  upsets  were  caused  by  operational 
factors  and  influent  disturbances.  Low  dissolved 
oxygen,  low  mixed  liquor  suspended  solids,  high 
flow,  and  solids  handling,  the  four  most  frequent 
causes  of  upsets,  accounted  for  between  50  and 
60%  of  all  upsets.  About  8  to  9  %  of  the  days  of 
record  were  affected  by  some  kind  of  upsets.  The 
average  duration  of  upsets  was  3.5  days,  and  24% 
lasted  2  days  or  less.  (Lantz-PTT) 
W86-O5032 


PREDICTION  OF  NITRIFICATION  IN  WATER 
HYACINTH  TREATMENT  SYSTEMS, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 

A.  Scott  Weber,  and  G.  Tchobanoglous. 

Water  Pollution  Control  Federation  Journal,  Vol. 

58,  No.  5,  p  376-380,  May  1986.  4  fig,  3  tab,  7  ref. 

Descriptors:  'Nitrification,  'Water  hyacinth, 
•Wastewater  treatment,  Model  studies,  Hydraulic 
models,  Ammonia,  Data  analysis. 

According  to  the  predictive  model  presented  in 
this  paper,  nitrification  is  a  function  of  hydraulic 
application  rate,  reactor  distance,  and  a  rate  con- 
stant. The  model  was  developed  from  fundamental 
concepts  and  simplified  where  warranted  by  exper- 
imental findings.  The  model  was  correlated  to  data 
with  ammonium  nitrogen  concentrations  between 
0  and  45  mg/L  NH4(  +  )-N  while  hydraulic  appli- 
cation rates  ranged  from  9.91  to  19.9  cu  m/sq  m.d. 
Obviously  these  ranges  do  not  encompass  the  full 
spectrum  that  would  be  expected  in  full-scale  ap- 
plications; however,  within  the  ranges  studied, 
there  was  excellent  correlation  between  experi- 
mental findings  and  the  model.  Correlation  to  full- 
scale  data  is  required  to  establish  the  validity  of  the 
proposed  model.  (Lantz-PTT) 
W86-05033 


DESIGN     MODEL     FOR     THE     OVERLAND 
FLOW  PROCESS, 

Robert   S.    Kerr   Environmental   Research   Lab., 

Ada,  OK. 

J.  L.  Witherow,  and  B.  E.  Blesdoe. 

Water  Pollution  Control  Federation  Journal,  Vol. 

58,  No.  5,  p  381-386,  May  1986.  4  fig,  5  tab,  7  ref. 
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Descriptors:  'Design  standards,  'Model  studies, 
•Overland  flow,  'Wastewater  treatment,  Biologi- 
:al  oxygen  demand,  Suspended  solids,  Organic 
jarbon,  Ammonia,  Nitrogen,  Phosphates,  Primary 
wastewater  treatment,  Slopes. 

\  design  model  in  the  Process  Design  Manual, 
Land  Treatment  of  Municipal  Wastewater'  was 
verified  for  biological  oxygen  demand  (BOD)  re- 
moval and  further  developed  by  field  investigation 
to  include  total  suspended  solids  (TSS),  NH4,  and 
total  organic  carbon  (TOC)  removal.  Based  on  this 
study,  the  following  conclusions  (drawn  in  warm 
weather  evaluations)  were  drawn:  1)  Increasing 
the  application  rate  of  primary  wastewater  from 
3.11  to  0.33  cu  m/l/h,  had  a  significant  effect  (p 
3.05)  on  N03,  and  NH4  concentrations  and  con- 
ductivity value,  but  not  on  TSS,  total  phosphate, 
BOD  sub  5  and  TOC  concentrations  and  pH  in  the 
overland  flow  process;  2)  The  length  of  overland 
ilow  slopes  had  a  significant  effect  (p  0.05)  on 
BOD  sub  5,  TOC,  TSS,  total  phosphate,  NH4,  and 
N03  concentrations  and  on  pH  and  conductivity 
values  when  raw  wastewater  was  applied.  Except 
for  conductivity  and  total  phosphate,  this  was  also 
the  case  when  primary  wastewater  was  applied;  3) 
Those  pollutants  that  showed  the  most  consistent 
decrease  in  concentration  throughout  the  slope 
length  were  BOD  sub  5,  TSS,  NH4,  and  TOC;  4) 
Removal  of  BOD  sub  5,  TSS,  NH4,  and  TOC 
from  raw  or  primary  municipal  wastewater  by  the 
overland  flow  process  is  a  first-order  reaction. 
Linear  regression  analysis  showing  removal  of 
these  pollutants  is  described  by  C  sub  s/C  sub  0 
=Ae(-ks  square  root  of  q).  The  intercept  constant 
A.  and  rate  coefficient  k  in  this  equation  for  these 
four  pollutants  are  provided  in  this  article.  This 
equation  and  the  collected  data  show  secondary 
treatment  criteria  for  BOD  sub  5  and  TSS  can  be 
met  with  overland  flow  slopes  of  15  m  when  raw 
wastewater  is  applied  and  in  less  than  15  m  when 
primary  wastewater  is  applied  during  warm  weath- 
er conditions.  (Lantz-PTT) 
W86-05034 


PERFORMANCE  OF  SBR/DENITRIFICATION 
WITH  A  PRIMARY  SLUDGE  CARBON 
SOURCE, 

Alfatch  Univ.,  Tripoli  (Libya).  Dept.  of  Civil  En- 
gineering. 

A.  A.  Abufayed,  and  E.  D.  Schroeder. 
Water  Pollution  Control  Federation  Journal,  Vol. 
58,  No.  5,  p  387-397,  May  1986.  11  fig,  6  tab,  31  ref. 
NSF  Grant  No.  CEE  8200794. 

Descriptors:  'Sequencing  batch  reactors,  'Denitri- 
fication,  'Primary  sludge,  'Carbon,  'Wastewater 
treatment,  Organic  carbon,  Kjeldahl  procedure, 
Nitrogen,  Chemical  oxygen  demand,  Hydrogen 
ion  concentration,  Effluents,  Sludge. 

Primary  sludge  from  a  domestic  wastewater  was 
used  as  an  energy  and  carbon  source  in  a  laborato- 
ry-scale sequencing  batch  reactor  (SBR)  activated 
sludge  denitrification  system.  Effluent  total  organic 
compound  (TOC)  and  filterable  total  Kjeldahl  ni- 
trogen (TKN)  were  less  than  10  mg/L  and  2  mg/ 
L,  respectively.  Oxidized  nitrogen  was  completely 
removed.  Chemical  oxygen  demand  N03-N  ratios 
were  greater  than  7  at  solids  retention  times  from  6 
to  24  days.  pH  increased  during  the  SBR  reaction 
cycle  but  did  not  exceed  8.7,  an  acceptable  upper 
limit.  Oxygen  requirements  for  the  system  were 
very  low.  The  reactors  were  aerated  for  15  min- 
utes before  settling  to  remove  accumulated  gases. 
A  cationic  polyelectrolyte  added  during  the  aer- 
ation period  resulted  in  less  than  10  mg/L  effluent 
suspended  solids.  (Lantz-PTT) 
W86-05035 


KINETICS  AND  STOICHIOMETRY  OF  SBR/ 
DENITRIFICATION  WITH  A  PRIMARY 
SLUDGE  CARBON  SOURCE, 

Alfatch  Univ.,  Tripoli  (Libya).  Dept.  of  Civil  En- 
gineering. 

A.  A.  Abufayed,  and  E.  D.  Schroeder. 
Water  Pollution  Control  Federation  Journal,  Vol. 
58,  No.  5,  p398-405,  May  1986.  7  fig,  2  tab,  35  ref. 
NSF  Grant  No.  CEE  8200794. 

Descriptors:  'Wastewater  treatment,  'Kinetics, 
•Stoichiometry,     'Sequencing     batch     reactors, 


•Denitrification,  'Primary  sludge,  Carbon,  Organ- 
ic carbons,  Effluents,  Suspended  solids,  Oxidation, 
Biodegradations,  Ammonia,  Nitrogen. 

Kinetic  parameters  were  established  for  denitrifica- 
tion in  primary  sludge  and  the  effects  of  the  type  of 
organic  source  on  the  unit  rate  of  denitrification 
were  evaluated.  These  parameters  define  the  oper- 
ational characteristics  of  sequencing  batch  reactor 
(SBR)/primary  sludge  denitrification  systems. 
Conclusions  drawn  from  the  study  include:  1)  Pri- 
mary sludge  is  an  excellent  organic  carbon  source 
for  denitrification  in  SBR  activated  sludge  systems; 
2)  The  denitrification  rate  in  SBR  systems  is  deter- 
mined by  the  release  rate  of  organic  and  nitroge- 
nous matter  from  the  primary  sludge  particulate 
solids;  3)  The  denitrification  rate  is  affected  by 
both  the  type  and  amount  of  organic  carbon  used 
to  drive  the  denitrification  reactions.  When  pri- 
mary sludge  is  used  as  a  carbon  source,  the  denitri- 
fication rate  is  directly  related  to  the  feed  sludge 
total  suspended  solids  (TSS);  4)  Under  non-nitro- 
gen-limiting conditions,  nitrate  removal  rates  are 
zero-order  for  both  soluble  and  hydrolyzed  partic- 
ulate carbon  sources;  5)  The  denitrification  rate  is 
independent  of  SRT  between  6  and  12  days;  6) 
Utilization  of  organic  carbon  sources  other  than 
primary  sludge  is  possible  only  if  the  bacterial  mass 
is  properly  acclimated  to  these  sources;  and  7) 
Small  concentrations  of  ammonia  are  essential  for 
cell  synthesis  requirements  so  that  dissimilatory 
denitrification  will  not  be  rate-limiting.  (Lantz- 
PTT) 
W86-05036 


IMPROVED  ALKALIMETRIC  MONITORING 
FOR  ANAEROBIC  DIGESTION  OF  HIGH- 
STRENGTH  WASTES, 

Wisconsin  Univ. -Madison.   Coll.   of  Engineering. 
L.  E.  Ripley,  W.  C.  Boyles,  and  J.  C.  Converse. 
Water  Pollution  Control  Federation  Journal,  Vol. 
58,  No.  3,  p  406-411,  May   1986.   13  fig,  7  ref. 

Descriptors:  'Alkalimetric  monitoring, 

'Wastewater  treatment,  'Anaerobic  digestion, 
'Monitoring  manure,  Animal  wastes,  Poultry, 
Methane,  Alkalinity,  Chemical  analysis,  Volatile 
acids. 

Poultry  manure  is  a  high-strength  waste  that  pre- 
sents both  a  disposal  problem  and  an  energy-recov- 
ery opportunity.  The  U.S.  currently  has  approxi- 
mately 280  million  egg-laying  hens  in  production. 
Each  hen  produces  110  to  150  g  (0.25  to  0.33  lb)  of 
manure  per  day.  A  bench-scale  poultry  manure 
digestion  study  was  undertaken  on  methane  opti- 
mization and  stability  monitoring,  measure  meth- 
ane production  rates  were  normal  in  identical  di- 
gesters with  different  HRTs  and  different  influent 
solids  concentrations.  All  other  variables  (mixing, 
heating,  and  influent  composition)  were  held  con- 
stant throughout  the  study.  Methods  to  measure 
the  biological  stability  of  anaerobic  digestion  were 
evaluated  so  that  the  onset  of  a  process  upset  can 
be  quickly,  easily,  and  inexpensively  detected,  and 
remedial  action  taken  before  failure.  Methods  in- 
clude: 1)  Titration  of  the  centrifuged  sample  to  an 
endpoint  of  pH  5.75  partial  alkalinity  (PA),  and 
then  to  pH  4.3  intermediate  alaklinity  (I  A)  makes  it 
possible  to  distinguish  the  relative  buffering  contri- 
butions of  both  bicarbonate  and  volatile  acids  (V  A) 
in  the  anaerobic  digestion  of  a  high-strength  waste 
such  as  poultry  manure.  Additionally,  IA  provides 
a  rapid,  semi-quantitative  estimate  of  TV  A  concen- 
tration; 2)  IA:PA  is  a  simple,  inexpensive,  yet 
sensitive  digestion  monitoring  tool  which  increases 
rapidly  with  a  process  upset  then  decreases  with 
recovery.  IA:PA  is  analogous  to  the  VA-to-Alka- 
linity  ratio,  but  it  does  not  require  VA  measure- 
ment. The  ratio  is  dimensionless;  there  is  no  need 
for  precise  titrant  standardization  and  sample 
volume  measurement;  and  3)  IA:PA  is  also  useful 
to  compare  steady-state  operating  configurations  in 
a  bench-scale  digestion  study.  Successful  digestion 
of  poultry  manure  occurred  with  IA:PA  below 
0.3.  (Lantz-PTT) 
W86-05037 


STATE-OF-THE-ART     UPDATE     ON     COM- 
BINED SEWER  OVERFLOW  CONTROL, 

Municipal  Environmental  Research  Lab.-Cincin- 


nati,  Edison,  NJ.  Storm  and  Combined  Sewer  Sec- 
tion. 
R.  Field. 

Critical  Reviews  in  Environmental  Control,  Vol. 
16,  No.  2,  p  147-165,  1986.  5  fig,  4  tab,  113  ref. 

Descriptors:  'Combined  sewer  overflows,  'Storm 
water,  'Wastewater  treatment,  Instrumentation, 
Simulation  models,  Toxicity,  Bacteria,  Oxygen 
demand,  Suspended  solids,  Aesthetics,  Economics, 
Catchbasins,  Sewer  flushing,  Polymeric  injection, 
Flow  routing,  Regulators,  Tide  gates,  Hydro- 
brakes,  Maintenance,  Physical  treatment,  Chemical 
treatment,  Disinfection,  Biological  treatment, 
Design  guidelines. 

Accomplishments,  methods,  and  products  em- 
ployed in  dealing  with  the  combined  sewer  over- 
flow (CSO)  problem  are  reviewed  under  the  fol- 
lowing headings:  pollution  problem  assessment 
(characterization  and  receiving  water  impacts), 
user's  assistance  tools  (instrumentation,  simulation 
models),  solution  methodology,  management  alter- 
natives (land  management,  collection  system  con- 
trols, treatment,  and  sludge/solids),  integrated  sys- 
tems (storage/treatment,  dual-use  wet-weather 
flow/dry-weather  flow  facilities,  and  control/ 
treatment/reuse),  and  recommendations  for  the 
future  (receiving  water  impacts,  toxics  character- 
ization and  control/treatment,  sewer  system  cross 
connections,  integrated  stormwater  management, 
institutional  socio/economic  conflicts).  Land  man- 
agement alternatives  discussed  include  porous 
pavement  and  surface  sanitation.  Collection  system 
controls  are  catchbasins,  sewers,  sewer  flushing, 
polymeric  injection,  flow  routing,  regulators  and 
tide  gates,  hydrobrakes,  maintenance,  and  storage. 
Treatment  methods  discussed  are  physical/chemi- 
cal treatment,  biological  treatment,  disinfection, 
treatment/control  design  guidebook,  and  treatment 
process  performance.  On  a  mass  basis,  toxics,  bac- 
teria, oxygen  demanding  material,  suspended 
solids,  and  visual  matter  in  CSO  and  urban  storm- 
water  cannot  be  ignored.  The  integrated  approach 
to  wet-weather  pollution  control  is  the  only  way 
that  is  going  to  be  feasible  and  economical.  (Roch- 
ester-PTT) 
W86-05038 


WASTEWATER  DISINFECTION -TIME  FOR  A 
CHANGE, 

Pennsylvania  Dept.  of  Environmental  Resources, 

Harrisburg. 

R.  H.  Schertzer. 

Journal  of  the  Water  Pollution  Control  Federation 

JWPFA,  Vol.  58,  No.  3,  p  174-180,  March  1986.  4 

fig,  2  tab,  35  ref. 

Descriptors:  'Disinfection,  'Water  quality  stand- 
ards, 'Wastewater  treatment,  'Water  quality, 
Recreation,  Drinking  water,  Bioindicators,  Coli- 
forms,  Human  diseases,  Monitoring,  Public  health. 

Most  disinfection  requirements  in  the  U.S.  are  de- 
signed to  protect  recreational  and  drinking  water 
by  controlling  coliform  bacteria.  However,  the 
current  widely  used  standard  of  200  fecal  coliform 
colonies  per  100  ml  is  not  supported  directly  by 
epidemiological  evidence;  recent  information  relat- 
ing disease  incidence  in  recreational  water  users  to 
in-stream  densities  of  various  indicator  organisms 
suggests  enterococci  or  E.  coli  are  more  accurate 
and  reliable  indicators  of  freshwaters  of  potential 
health  significance.  Serious  consideration  should 
be  given  to  changing  existing  regulatory  approach- 
es based  on  fecal  coliforms,  and  efforts  should  be 
made  to  standardize  analytical  methods  for  enu- 
merating these  organisms.  (Doria-PTT) 
W86-05046 


STUDY  OF  OPERATIONAL  ULTRAVIOLET 
DISINFECTION  EQUIPMENT  AT  SECOND- 
ARY TREATMENT  PLANTS, 

CRS  Sirrine,  Inc.,  Greenville,  SC. 
S.  C.  White,  E.  B.  Jernigan,  and  A.  D.  Venosa. 
Journal  of  the  Water  Pollution  Control  Federation 
JWPFA,  Vol.  58,  No.  3,  p  181-192,  March  1986.  6 
fig,  3  tab,  10  ref.  EPA  Contract  68-03-1821. 

Descriptors:  'Disinfection,  'Secondary 

wastewater     treatment,     'Ultraviolet     radiation, 
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3 


Wastewater  facilities,  Design  criteria,  Performance 
evaluation,  Chlorination. 

Ultraviolet  disinfection  of  potable  and  industrial 
water  has  been  practiced  for  several  years;  howev- 
er, its  use  in  secondary  wastewater  treatment  is 
more  recent.  Plant  operations  personnel  prefer  the 
UV  systems  over  chlorination  because  of  its  rela- 
tive safety  and  reduced  labor  requirements.  A 
survey  identified  52  UV  systems  currently  operat- 
ing in  the  U.S.  and  Canada.  Six  sites  were  inspect- 
ed, providing  examples  of  both  successes  and  prob- 
lems with  the  process.  Most  of  the  problems  en- 
countered were  unrelated  to  the  UV  process  itself, 
and  resulted  from  electrical,  mechanical,  and  hy- 
draulic problems.  In  some  cases,  equipment  design 
was  inconsistent  with  good  engineering  application 
of  the  fundamentals  of  UV  disinfection  theory. 
Treatment  plant  design  engineers  should  become 
better  acquainted  with  UV  process  details,  and 
should  have  access  to  relevant  data  or  guidance 
documents.  (Doria-PTT) 
W86-05047 


DISINFECTION  OF  LOW  QUALITY 
WASTEWATERS  BY  ULTRAVIOLET  LIGHT 
IRRADIATION, 

Canviro  Consultants  Ltd.,  Toronto  (Ontario). 
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Descriptors:  *Disinfection,  'Low  quality 
wastewaters,  'Wastewater  treatment,  'Ultraviolet 
radiation,  Combined  sewer  overflows,  Cost  analy- 
sis, Chlorination,  Pathogenic  bacteria,  Bioindica- 
tors. 

Ultraviolet  light  irradiation  is  an  effective  alterna- 
tive for  disinfecting  secondary  and  tertiary 
wastewaters,  and  its  use  may  be  extended  to  low 
quality  effluents  such  as  combined  sewer  over- 
flows (CSOs).  Advantages  of  UV  disinfection  of 
low  quality  wastewaters  include  a  high  degree  of 
bacterial  inactivation  and  production  of  disinfected 
effluent  that  is  nontoxic  to  receiving  water  biota. 
In  experiments  using  simulated  CSO,  UV  light 
significantly  reduced  both  indicator  organisms  and 
pathogenic  bacteria,  although  dosage  costs  for  UV 
irradiation  of  CSO  were  found  to  be  consistently 
higher  than  chlorination/dechlorination  for  flow 
rates  between  5,000  and  500,000  cu  m/d;  operation 
and  maintenance  costs  for  both  types  of  facilities 
were  similar.  (Doria-PTT) 
W86-05049 


EFFECTS  OF  SYNTHETIC  POLYELECTRO- 
LYTES  ON  SELECTED  AQUATIC  ORGA- 
NISMS, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5C. 
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FLOCCULATOR-CLARIFIER  PERFORM- 

ANCE, 

Brown  and  Caldwell,  Walnut  Creek,  CA. 

D.  Parker,  and  R.  Stenquist. 
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Descriptors:  'Flocculation,  'Clarification, 
•Wastewater  treatment,  Sedimentation,  Design  cri- 
teria, Activated  sludge,  Trickling  filter,  Perform- 
ance evaluation,  Cost  analysis,  Capital  costs. 

Improvements  in  secondary  sedimentation  tank 
design  and  proper  preparation  of  the  biological 
floe  can  yield  tertiary  quality  secondary  effluents; 
this  has  been  demonstrated  for  both  the  activated 
sludge  and  trickling  filter/solids  contact  processes. 
Performance  data  show  that  deep  flocculator-clari- 
fiers  can  produce  effluents  with  average  suspended 
solid  concentrations  of  10  mg/1  or  less  at  average 
overflow  rates  up  to  2.0  m/h.  In  comparison,  con- 
ventional clarifiers  with  shallow  sidewater  depths 
degrade  rapidly  with  increased  overflow  rates. 
The  cost  of  increasing  clarifier  depth  is  offset  by 


the  need  to  construct  fewer  clarifiers.  The  addi- 
tional cost  of  the  larger  flocculation  center  is  mini- 
mal, since  only  a  larger  baffle  is  provided  and  the 
overflow  rate  is  not  derated  for  the  center  well 
area.  (Doria-PTT) 
W  86-05051 


INHIBITION  KINETICS  OF  NITRIFICATION 
IN  CONTINUOUS-FLOW  REACTORS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

A.  F.  Rozich,  and  D.  J.  Castens. 
Water     Pollution     Control     Federation     Journal 
JWPFA,  Vol.  58,  No.  3,  p  220-226,  March  1983.  8 
fig,  5  tab,  22  ref.  OWRT  Grant  No.   14-08-0001- 
G833/07. 

Descriptors:  'Inhibition,  'Kinetics,  'Nitrification, 
•Continuous-flow  reactors,  'Ammonia, 

•Wastewater  treatment,  Mathematical  equations, 
Mathematical  analysis,  Haldone  equation,  Monod 
equation,  Sludge  digestion,  Water  pollution  con- 
trol. 

The  purpose  of  this  research  was  to  determine  an 
appropriate  growth  rate  function  (mu  versus  S 
relationship)  that  should  be  used  to  describe  the 
growth  of  nitrifying  organisms  limited  by  exoge- 
nous ammonia.  A  two-stage  continuous  culture 
system  was  fed  a  synthetic  ammonia  waste  devoid 
of  organic  carbon  to  assess  the  nature,  inhibitory  or 
non-inhibitory,  of  ammonia-limited  nitrification. 
The  results  of  these  studies  indicated  that  nitrifier 
growth  kinetics  are  best  represented  with  a  sub- 
strate inhibition  function  such  as  the  Haldane  equa- 
tion. Data  from  these  studies  suggested  that  nitri- 
fier growth  followed  an  inhibitory  pattern  which 
means  that  the  use  of  the  Monod  equation  for 
representing  nitrification  is  mechanistically  inap- 
propriate. The  mu  versus  S(NH4(-t-)-N)  data  that 
were  collected  in  the  continuous-flow  system  were 
fit  to  the  Haldane  equation.  The  substrate  inhibi- 
tion nature  of  nitrifier  kinetics  provides  some  ex- 
planation of  the  instabilities  often  encountered  with 
nitrification  performance  in  treatment  plant  facili- 
ties. Consequently,  it  is  desirable  to  implement 
operating  strategies  that  will  provide  the  greatest 
degree  of  stability  to  substrate  removal  kinetics  in 
the  aeration  basin.  Implementation  of  these  strate- 
gies should  result  in  more  consistent  performance 
with  regard  to  ammonia  removal  for  nitrifying 
activated  sludge  systems.  (Lantz-PTT) 
W86-05052 


ANAEROBIC  TREATMENT  OF  PHENOL  BY 
AN  EXPANDED-BED  REACTOR, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

Y.  T.  Wang,  M.  T.  Suidan,  and  B.  E.  Rittman. 

Water     Pollution     Control     Federation     Journal 
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fig,   3  tab,  21   ref.  EPA  Contract  No.  EPA  R- 

809750-01. 

Descriptors:  'Anaerobic  digestion,  'Phenols,  *Ex- 
panded-bed  reactors,  'Wastewater  treatment, 
Water  pollution  control,  Activated  carbon,  Chemi- 
cal oxygen  demand,  Organic  carbon,  Methane, 
Bacteria,  Organic  compouds. 

The  objective  of  this  study  was  to  evaluate  the 
effect  of  influent  phenol  concentration  on  perform- 
ance of  the  expanded-bed  granular  activated 
carbon  (GAC)  reactor.  The  organic  removal  effi- 
ciency of  an  expanded-bed  anaerobic  reactor  using 
granular  activated  carbon  as  a  biological  attach- 
ment medium  was  very  high  when  subjected  to  a 
wide  range  of  feed  phenol  concentrations.  During 
588  days  of  continuous  operation,  four  steady-state 
conditions  were  obtained  under  feed  phenol  con- 
centrations of  358,  716,  1432,  and  2864  mg/L. 
Steady-state  phenol,  chemical  oxygen  demand 
(COD),  and  dissolved  organic  carbon  (DOC)  re- 
moval efficiencies  exceeded  99.9,  92,  and  93%, 
respectively,  even  for  the  highest  loading  condi- 
tions. By  the  end  of  this  study,  87.5%  of  the  feed 
COD  was  converted  to  methane  gas.  Only  6%  of 
the  feed  COD  escaped  in  the  aqueous  effluent  from 
the  anaerobic  reactor.  The  high  conversion  to 
methane  and  the  low  retention  of  COD  within  the 
reactor  demonstrate  that  biological  utilization  was 


the  major  removal  mechanism  and  the  net  growth 
of  bacteria  in  the  reactor  was  low.  The  major 
conclusion  of  this  study  was  that  the  granular 
activated  carbon  expanded-bed  reactor  achieved 
nearly  100%  removal  of  phenol  when  the  surface 
loading  ranged  from  0.028  to  0.23  mg/sq  cm/d 
COD.  The  expanded-bed  reactor  responded  favor- 
ably to  the  sudden  doubling  of  feed  phenol  concen- 
tration. Gas  production  from  the  reactor  increased 
rapidly  immediately  after  the  increase  in  organic 
load.  Gas  production  doubled  within  a  week  after 
the  feed  phenol  concentration  was  doubled,  but 
increases  in  effluent  phenol  concentrations  were 
small.  The  use  of  partially  saturated  granular  acti- 
vated carbon  media  and  phenol -acclimated  activat- 
ed carbon  in  inocula  enabled  biological  utilization 
of  phenol  to  start  in  8  days.  (Lantz-PTT) 
W86-05053 


ADSORPTION  OF  LEAD  AND  ZINC  ON 
BLAST  FURNACE  IRON  OXIDE  SOLIDS, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

J.  R.  Mihelcic,  and  R.  G.  Luthy. 
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Descriptors:  'Adsorption,  'Lead,  'Zinc,  'Iron 
oxides,  'Solids,  'Industrial  wastes,  'Wastewater 
treatment,  Hydrogen  ion  concentration,  Model 
studies,  Chemical  analysis,  Chemical  precipitation, 
1-Hydroxyethylidene-l,  -1-diphosphonic  acid. 

The  purpose  of  this  investigation  was  to  develop  a 
model  to  describe  lead  and  zinc  adsorption  on  iron 
oxide  solids,  and  to  evaluate  the  effect  of  solids 
concentration  and  the  presence  of  an  antiscalant 
additive  on  metal  ion  adsorption.  These  phenom- 
ena are  important  for  evaluating  the  fate  of  lead 
and  zinc  in  blast  furance  recycle  scrubber  water 
and  for  satisfying  effluent  limitation  requirements 
in  blowdown  from  the  recycle  system.  This  study 
evaluated  the  adsorption  of  lead  and  zinc  on  blast 
comprised  of  iron  oxides,  and  metal  adsorption  was 
measured  for  several  solids  concentrations  as  a 
function  of  pH.  The  metals  displayed  characteristic 
pH-adsorption  edges  which  were  displaced  to 
more  alkaline  pH  values  at  lower  solids  concentra- 
tion. The  desorption-adsorption  of  relatively  high 
concentrations  of  lead  (29  mg/L)  and  zinc  (250 
mg/L)  at  high  solids  concentration  (50  mg/L)  can 
be  described  by  a  surface  chemical  model  in  which 
the  metal-solid  interaction  was  interpreted  as  a 
surface  complex.  The  removal  of  relatively  high 
concentrations  of  zinc  in  the  presence  of  relatively 
low  solids  concentration  (1  mg/L)  depended  more 
on  chemical  precipitation  than  surface  adsorption, 
while  the  removal  of  relatively  high  concentra- 
tions of  zinc  in  the  presence  of  moderately  high 
solids  concentration  (5  and  10  g/L)  seemed  to 
depend  in  part  on  adsorption  and  in  part  on  low- 
ered solubility  product  for  Zn(OH)2(s)  at  the  solid 
solution  interface.  Metal  adsorption  tests  with  the 
iron  oxide  solids  in  the  presence  of  an  organophos- 
phonate  antiscalant  compound  demonstrated  that 
the  compound  exhibited  a  competing  reaction  for 
the  removal  of  either  lead  or  zinc  from  solution  by 
surface  adsorption/chemical  precipitation.  The 
general  characteristics  of  zinc  adsorption  on  iron 
oxide  in  the  presence  of  1-hydroxyethylidene-l,  1- 
diphosphonic  acid  (HEDP)  could  be  described  at 
best  qualitatively  if  metal  adsorption,  chemical  pre- 
cipitation, and  chemical  complexation  with  HEDP 
are  considered  simultaneously.  Improvement  in 
modeling  the  adsorption  of  metal  in  the  presence 
of  HEDP  antiscalant  requires  specific  information 
on  adsorption  characteristics  of  the  mctal-HEDP 
complex.  (Lantz-PTT) 
W86-05055 


BLAST  FURNACE  RECYCLE  WATER  QUAL- 
ITY AND  REACTIONS  OF  LEAD  AND  ZINC, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 
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OXIDATION  OF  2-CHLOROPHENOL  USING 
OZONE  AND  ULTRAVIOLET  RADIATION, 
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Mew  Jersey  Inst,  of  Tech.,  Newark. 
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Descriptors:  *Ozone,  'Priority  pollutants,  'Haz- 
irdous  wastes,  'Ultraviolet  radiation,  *  2-Chloro- 
)henol,  'Oxidation,  Industrial  wastes,  Wastewater 
reatment,  Organic  compounds,  Mathematical 
nodels,  Kinetics,  Degradation. 

Dzone  has  been  found  to  be  an  effective  oxidizing 
igent  for  the  removal  of  many  organic  pollutants 
Tom  water.  The  technique  is  more  effective  in  the 
>resence  of  ultraviolet  light;  oxidation  rates  with 
>zone/UV  are  10  to  1,000  times  faster  than  with 
>zone  alone.  Experimental  data  and  proposed  ki- 
letic  schemes  are  presented  for  the  oxidation  of  2- 
jhlorophenol  with  ozone,  with  ultraviolet  light, 
ind  with  ozone/UV  combined.  The  purpose  is  to 
levelop  a  mechanistic  expression  for  the  ozone/ 
JV  process,  from  which,  knowing  the  given  ozone 
lose  rate  and  UV  intensity,  the  disappearance 
:urve  for  any  substrate  may  be  predicted,  or  its 
legradation  modeled  and  optimized  for  the  appli- 
:ation.  Specific  kinetic  rates  were  determined 
>ased  upon  experimental  results  from  a  series  of 
eactions  on  2-chlorophenol  using  an  optimization 
irogram  on  a  computer.  The  experimental  results 
md  rate  constants  computed  from  them  are  pre- 
ented  and  discussed,  and  details  of  the  mass  trans- 
fer and  kinetic  models  are  given.  It  is  also  shown 
hat  this  type  of  reaction  system  has  a  high  degree 
)f  potential  for  destruction  of  refractory  organic 
vater  pollutants  in  industrial  effluents.  (Doria- 
TT) 
V86-05057 


iFFECTS  OF  CHLORINE  AND  AMMONIA 
?ROM  WASTEWATER  TREATMENT  FACILI- 
riES  ON  BIOTIC  INTEGRITY, 
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scology,  Ethology  and  Evolution. 
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RELIABLE  OZONE  DISINFECTION  USING 
3FF-GAS  CONTROL, 

^anviro  Consultants  Ltd.,  Kitchener  (Ontario). 
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Descriptors:  'Ozone,  'Disinfection,  'Off-gas  con- 
rol,  Wastewater  treatment,  Coliform  density,  Ef- 
luents,  Mathematical,  Analysis. 

rhe  electrical  energy  used  in  the  manufacture  of 
>zone  constitutes  a  major  part  of  the  operating 
:ost  of  disinfection.  Presently,  the  control  of  ozone 
lisinfection  at  existing  wastewater  treatment  facili- 
ies  is  usually  practiced  in  one  of  two  ways:  either 
he  applied  dose  or  the  rate  of  production  is  held 
xmstant  at  all  levels  of  liquid  flow.  What  is  needed 
s  a  means  of  automatically  adjusting  the  control  of 
>zone  disinfection  as  both  liquid  flow  and  ozone 
lemand  fluctuate  with  time.  Off-gas  concentration 
ind  contact  time  can  be  empirically  correlated 
with  coliform  density  and  thus  be  used  as  the  basis 
'or  a  process  control  strategy.  An  experimental 
)zonation  pilot  unit  was  used  to  disinfect  a  munici- 
>al  treatment  plant  effluent  over  a  period  of  7 
nonths.  The  results  showed  that  it  is  possible  to 
anpirically  relate  effluent  fecal  coliform  densities 
o  the  product  of  off-gas  concentration  and  liquid 
»ntact  time.  The  ozone  disinfection  process  can 
Je  controlled  to  meet  an  effluent  fecal  coliform 
imit  reliably  by  maintaining  a  fixed  set-point  con- 
sisting of  the  product  of  off-gas  concentration  and 
»ntact  time.  Adjustment  of  point  during  real-time 
speration  to  compensate  for  changes  in  factors 
iffecting  the  coefficients  of  the  performance  model 
:an  be  made  by  using  a  sequential  estimation 
scheme.  (Khumbatta  -  PTT) 
W86-05068 


PHOSPHORUS  REMOVAL  AT  THE  LOWER 
MOLONGO  WATER  QUALITY  CONTROL 
CENTRE, 


Department  of  Housing  and  Construction,  Canber- 
ra (Australia). 
D.  Philp. 

Journal  of  the  Water  Pollution  Control  Federation, 
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Descriptors:  'Wastewater  treatment,  'Phosphorus 
removal,  'Recreation,  Primary  wastewater  treat- 
ment, Suspended  solids,  Organic  matter,  Chlorina- 
tion,  Operating  costs,  Physicochemical  treatment, 
Chemical  treatment,  Murrumbidgee  River,  Burrin- 
juck  Reservoir,  Activated  sludge  process,  Filtra- 
tion, Biological  wastewater  treatment. 

The  Lower  Molongo  Water  Quality  Control 
Center  (LMWQCC)  was  constructed  during  the 
mid-1970s  to  treat  wastewater  from  Canberra,  Aus- 
tralia. It  was  designed  to  produce  an  effluent  that 
would  not  affect  the  aquatic  habitats  and  the  antici- 
pated recreational  use  of  the  Murrumbidgee  River 
and  Burrinjuck  Reservoir  downstream  of  Canber- 
ra. In  this  wasterwater  treatment  facility,  the  phys- 
ical and  chemical  treatment  processes  are  com- 
bined to  achieve  maximum  removal  of  suspended 
and  organic  material  and  phosphorus  in  the  pri- 
mary treatment  stage.  The  use  of  ferrous  chloride 
in  a  two-stage  phosphorus  removal  process  re- 
duced total  phosphorus  to  <0.2  mg/L  and  low- 
ered operating  costs.  Ferrous  chloride  chlorination 
to  ferric  chloride  for  the  second  stage  of  phospho- 
rus removal  offers  an  economic  approach  to 
achieving  a  low  concentration  of  phosphorus  in 
the  effluent  following  filtration.  The  phosphorus 
objectives  could  also  be  achieved  by  adding  a 
ferrous  salt  to  the  activated  sludge  process  fol- 
lowed by  effluent  filtration  provided  no  biological 
processes  are  required  between  the  activated 
sludge  plant  and  the  final  filters.  The  use  of  the 
iron  salt  improves  activated  sludge  settlability  with 
low  organically  loaded  activated  ssludge  process- 
es. (Khumbatta-PTT) 
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RELATIONSHIP  BETWEEN  SVI  AND  ACTI- 
VATED SLUDGE  SETTTJNG  CHARACTERIS- 
TICS, 

CH2M/Hill,  Denver,  CO. 

G.  T.  Daigger,  and  R.  E.  Roper,  Jr. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol.  57,  No.  8,  866,  August  1985.  8  fig,  4  tab,  21 
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Descriptors:  'Activated  sludge,  'Settling  flux 
theory,  'Sludge  volume  index,  'Wastewater  treat- 
ment, Clarifiers,  Design  criteria,  Pilot  plants. 

Research  by  various  investigators  has  led  to  the 
development  and  general  acceptance  of  settling 
flux  theory  describing  the  solids  thickening  func- 
tion of  activated  sludge  clarifiers.  Direct  applica- 
tion to  specific  designs,  troubleshooting,  and  daily 
operational  control  has  been  limited  because  there 
is  no  simple  technique  for  obtaining  the  necessary 
data  to  use  the  settling  flux  theory.  The  objective 
of  this  sresearch  was  to  correlate  batch  settling  test 
data  with  sludge  volume  index  (SVI)  to  develop  a 
practical  means  for  estimating  activated  sluged  set- 
tling characteristics  and  allow  the  benefits  of  solids 
flux  theory  to  be  more  fully  realized.  A  total  of  236 
individual  settling  velocities  were  measured,  and 
the  results  were  pooled  into  various  SVI  categories 
and  fitted  to  an  empirical  model.  The  relationship 
was  then  used  to  develop  an  operational  chart, 
with  SVI  as  a  parameter,  which  allows  design 
engineers  and  plant  operators  to  apply  settling  flux 
theory  easily  and  directly  and  in  a  manner  that 
eliminates  the  somewhat  cumbersome  graphical 
approach  traditionally  used  for  settling  flux  analy- 
sis. (Khumbatta-PTT) 
W86-05082 


CHEMISTRY,  MICROBIOLOGY,  AND  MOD- 
ELING OF  CHLORINATION  FOR  ACTTVATED 
SLUDGE  BULKING  CONTROL, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

J.  B.  Neethling,  D.  Jenkins,  and  K.  M.  Johnson. 
Journal  of  the  Water  Pollution  Control  Federation 
JWPFA,  Vol.  57,  No.  8,  p  882-889,  August  1985. 
15  fig,  2  tab,  23  ref,  Append.  National  Science 
Foundation  Grant  No.CME-8006295. 


Descriptors:  'Activated  sludge  process,  'Chlorina- 
tion, Bulking  sludge,  'Wastewater  treatment, 
Mathematical  models,  Kinetics,  Biological 
wastewater  treatment. 

Bulking  is  caused  by  the  uncontrolled  outgrowth 
of  large  amounts  of  filamentous  microorganisms  in 
activated  sludge.  Chlorine  has  been  used  to  control 
activated  sludge  bulking.  A  model  describing  the 
kinetics  of  activated  sludge  bulking  control  by 
chlorination  was  presented.  The  model  predicts 
that  there  is  a  limiting  frequency  of  exposure  of 
solids  inventory  to  chlorine  below  which  it  is  not 
possible  to  prevent  bulking  by  adding  chlorine. 
The  limiting  frequency  is  determined  by  the  differ- 
ance  in  the  growth  rates  of  the  filamentous  and 
floc-forming  microorganisms  (the  bulking  poten- 
tial), the  relative  amounts  of  filamentous  and  form- 
ing microorganisms,  and  the  relative  survival  of 
filamentous  and  floc-forming  organisms  when 
dosed  with  chlorine.  The  comcept  of  a  limiting 
frequency  of  exposure,  predicted  by  the  kinetic 
model,  was  supported  by  laboratory-  and  field- 
scale  experiments  in  activated  sludge  systems  that 
bulked  because  of  DO  deficiency.  The  laboratory 
activated  sludge  systems  were  operated  at  a  high 
bulking  potential  and  required  a  frequency  of  expo- 
sure of  3/d  to  control  bulking  by  chlorination.  In 
the  prototype  systems  the  bulking  potential  was 
lower  and  a  lower  frequency  of  exposure  seemed 
satisfactory  in  controlling  bulking.  These  results 
suggest  that  a  savings  in  chlorine  could  accrue  in 
plants  where  high  exposure  frequencies  exists; 
chlorine  could  be  dosed  for  only  part  of  a  day,  to 
approach  the  limiting  frequency.  (Khumbatta  - 
PTT) 
W86-05083 


SIMPLICITY  IS  MARK  OF  PUMP  STATION 
IN  THE  ROUND, 

For  primary  bibliographic  entry  see  Field  8C. 
W86-05120 


SLUDGE    MANAGEMENT    GOES    THE    DIS- 
TANCE, 

Brown  and  Caldwell,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5E. 

W86-05121 


AT  THE  ROOT  OF  THE  MATTER, 

R.  A.  J.  Arthur. 

Water  &  Waste  Treatment,  Vol.  29,  No.  3,  p  35. 

48,  March  1986. 

Descriptors:  'Wastewater  treatment,  'Great  Brit- 
ain, 'Root  zone,  'Kickuth  Root  Zone  Biotechnol- 
ogy, Phragmites,  Denitrification,  'Aerobic  treat- 
ment 'Anaerobic  treatment,  Biological  treatment, 
Sludge  dewatering,  Reeds,  Heavy  metals,  Ammo- 
nia, Sumps. 

The  Kickuth  Root  Zone  Biotechnology  (RZB) 
system  of  wastewater  treatment  offers  marked  ad- 
vantages in  removal  of  contaminants,  flexibility, 
energy  saving  and  cost.  The  Kickuth  RZB  plant 
looks  like  a  stretch  of  marshland  overgrown  with 
reeds,  but  it  replaces  the  conventional  sewage 
works,  extracts  nitrates,  phosphates,  phenols,  hy- 
drocarbons and  mineral  waste,  and  wipes  out 
harmful  bacteria.  It  can  be  made  small  or  large 
(from  a  single  household  up  to  about  60,000 
people)  and  is  self  adjusting  to  sudden  changes  in 
the  amount  of  effluent.  The  system  exploits  the 
abilities  of  certain  reeds  (Phragmites)  and  other 
marsh  plants  to  absorb  oxygen  through  their  pores 
above  ground  in  air  and  transport  it  to  the  root 
zone,  where  it  enters  the  surrounding  soils.  Roots 
can  run  as  deep  as  1.2  m.  The  dense  root  network 
oxidizes  the  soil  and  provides  a  hydraulic  pathway. 
Plants  are  being  developed  with  exceptional  resist- 
ance to  flooded  soils,  high  concentrations  of  am- 
monia, and  heavy  metals.  The  entire  reed  bed  is 
isolated  from  ground  water  by  clay,  bentonite,  or 
other  material,  usually  at  a  depth  of  0.6  m.  The 
effluent  is  induced  by  a  slight  slope  to  run  horizon- 
tally through  the  root  zone  from  inlet  to  outlet, 
and  into  a  collection  sump.  The  RZB  system  is  a 
natural  zeolyte.  Activity  in  the  root  zone  is  both 
aerobic  and  anaerobic.  Denitrification  occurs  in 
two  phases,  the  oxidation  of  nitrogen  compounds 
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under  aerobic  conditions  with  an  oxidation  poten- 
tial >  320  mV,  and  under  anaerobic  conditions 
with  an  oxidation  potential  <  320  mV.  The  re- 
moval of  nitrogen  is  accompanied  by  an  active 
removal  of  organic  materials.  RZB  can  also  pro- 
vide an  integrated  means  for  the  treatment  of 
sludge  wastewater.  The  great  evapotranspiration 
of  reeds  (about  1500  to  1800  mm)  can  be  utilized  in 
helping  to  dehydrate  otherwise  difficult  sludges. 
(Peters-PTT) 
W86-05122 


BIOFILM  ON  REVERSE  OSMOSIS  MEM- 
BRANES, 

Orange  County  Water  District,  Fountain  Valley, 

CA. 

H.  F.  Ridgway,  D.  M.  Rodger,  and  D.  G.  Argo. 

Water  &  Waste  Treatment,  Vol.  29,  No.  3  p  44,  46, 

48,  March  1986.  3  tab,  3  fig. 

Descriptors:  •Biofilm,  'Reverse  osmosis,  *Fouling, 
California,  Wastewater  treatment,  Secondary  efflu- 
ent, Bacteria,  Bioassay,  Mycobacterium,  Deter- 
gents, Spectrophotometry,  Surfactants. 

The  fundamental  mechanism  of  the  biofouling 
process  in  reverse  osmosis  (RO)  plants  is  studied. 
An  in  vitro  bacterial  adhesion  assay  technique  was 
applied  to  study  the  adhesion  and  fouling  proper- 
ties of  specific  fouling  micro  organisms.  The  orga- 
nism is  an  acid  fast  Mycobacterium  species,  strain 
BT2-4,  previously  isolated  from  an  early  mem- 
brane biofilm.  The  bacteria  were  incubated  and 
uniformly  radio  labelled  with  tritium  so  that  con- 
centrations of  Mycobacteria  could  be  identified 
with  a  liquid  scintilation  spectrometer.  The  washed 
radio  labelled  mycobacteria  were  diluted  and  in- 
troduced into  vials  covered  by  a  cellulose  acetate 
RO  membrane  disc.  The  vials  were  sealed,  placed 
in  an  inverted  position,  adhesion  was  allowed  to 
proceed  at  30  C  while  the  vials  were  gently 
shaken.  At  the  end  of  the  incubation  period  the  RO 
membrane  discs  were  rinsed  clear  and  the  bacteria 
adhering  to  the  membrane  determined  through  the 
use  of  a  liquid  scintillation  counter.  Octyl  phenoxy 
polyethoxyethanol  (Triton  X-100)  shows  the  best 
inhibition  while  two  of  the  quaternary  ammonium 
compounds  promote  adhesion.  The  best  results 
were  found  when  the  surfactant  was  added  prior  to 
cell  adhesion.  A  relationship  exists  between  the 
structure  of  a  detergent  molecule  and  its  ability  to 
influence  microbial  adhesion  to  RO  membranes 
surface.  (Peters-PTT) 
W86-05123 


MONITORING     AND     EVALUATING     COM- 
POSTING PROCESS  PERFORMANCE, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5E. 
W86-05130 


MUNICIPAL  SLUDGE  COMPOSTING  TECH- 
NOLOGY EVALUATION, 

Brown  and  Caldwell,  Walnut  Creek,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W86-05131 


ACCURACY  AND  PRECISION  OF  PLANT 
SCALE  AND  SHOP  CLEAN  WATER  OXYGEN 
TRANSFER  TESTS, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

C.  R.  Baillod,  W.  L.  Paulson,  J.  J.  McKeown,  and 

H.  J.  Campbell,  Jr. 

Journal  of  Water  Pollution  Control  Federation, 

Vol.  58,  No.  4,  p  290-299,  April,  1986.  5  fig,  10  tab, 

9ref. 

Descriptors:  'Sludge  conditioning,  'Activated 
sludge  process,  'Aeration,  'Performance  evalua- 
tion, 'Oxygenation,  Dissolved  oxygen,  Regression 
analysis,  Mathematical  studies,  Comparison  stud- 
ies, Oxygen  transfer,  Wastewater  treatment,  Acti- 
vated sludge. 

Accurate  oxygen  transfer  rates  at  given  power 
inputs  of  activated  sludge  aeration  processes  are 
necessary  for  evaluation  and  acceptance  testing  of 


equipment.  This  study  evaluated  the  accuracy,  pre- 
cision, and  applicability  of  such  measurements 
made  according  to  a  clean  water  test  standard 
developed  by  the  American  Society  of  Civil  Engi- 
neers (ASCE)  Oxygen  Transfer  Standards  Com- 
mittee. The  standard  requires  that  performance  be 
evaluated  by  a  minimum  of  three  replicate  tests 
with  the  measured  standard  oxygen  transfer  rate 
(SOTR)  taken  as  the  average  of  all  valid  replicates. 
The  results  of  replicate  shop  and  plant-scale  clean 
water  oxygen  tests  showed  that  the  precision  of 
the  SOTR  measurement  is  very  good.  Results  of 
parallel  but  independent  oxygenation  and  krypton 
stripping  measurements  on  two  plant-scale  tests 
gave  very  good  agreement  between  SOTR  values. 
SOTR  values  given  by  the  nonlinear  regression 
(NLR),  log  deficit-measured  saturation  (LD),  and 
best  fit  log  deficit  (BFLD)  methods  of  parameter 
estimation  generally  agreed  within  =  or  -  3%  of 
each  other.  The  ASCE  Clean  Water  Standard  can 
be  successfully  applied  to  a  wide  variety  of  aer- 
ation equipment  and  tank  configurations  including 
coarse  and  fine  bubble  diffused  air,  single  and 
multiple  surface  aeration,  oxidation  ditches  and 
static  tubes.  (Geiger-PTT) 
W86-05132 


EVALUATION  OF  FACTORS  AFFECTING  THE 
OXYGEN  TRANSFER  FROM  HIGH-SPEED 
FLOATING  SURFACE  AERATORS, 

Eastman  Kodak  Co.,  Rochester,  NY. 

R.  A.  Poduska,  and  R.  F.  Hager,  Jr. 

Journal  of  Water  Pollution  Control  Federation, 

Vol.  58,  No.  4,  p3O0-3O5,  April  1986.  4  fig,  4  tab, 

10  ref. 

Descriptors:  'Aeration,  'Activated  sludge  process, 
•Oxygen  transfer,  'Dissolved  oxygen, 
•Wastewater  treatment,  Aerators,  Oxygenation, 
Performance  evaluation,  Oxygen  uptake. 

A  study  was  conducted  to  evaluate  the  primary 
reason  for  a  sudden  and  extended  lack  of  adequate 
dissolved  oxygen  (DO)  in  an  activated  sludge 
system  with  only  high-speed  floating  surface  aer- 
ation. Based  on  preliminary  evaluations  that  the 
influent  biochemical  oxygen  demand  (BOD)  load 
had  not  increased  during  this  imbalance,  efforts 
were  concentrated  on  identifying  the  cause  of  a 
decrease  in  the  supply  of  oxygen  from  the  aeration 
equipment  of  the  wastewater  treatment  plant.  Re- 
sults of  this  evaluation  showed  that  changes  in  the 
mechanical  integrity  of  the  aerators  had  a  signifi- 
cant impact  on  the  overall  oxygen  transfer  capac- 
ity of  the  system.  The  DO  deficit  in  the  surface 
activated  sludge  system  was  the  result  of  reduced 
aerator  oxygen  transfer  efficiency  caused  by 
damage  to  the  impellers.  A  periodic  survey  of 
individual  aerator  power,  and  necessary  mainte- 
nance based  on  low  values  generates  significant 
cost  savings.  (Geiger-PTT) 
W86-05133 


EFFECT  OF  BIOMASS  ON  OXYGEN  TRANS- 
FER IN  RBC  SYSTEMS, 

Rome  Univ.  (Italy).  Dept.  of  Chemical  Engineer- 
ing. 

A.  E.  Paolini. 

Journal  of  Water  Pollution  Control  Federation, 
Vol.  58,  No.  4,  p  306-311,  April,  1986.  4  fig,  2  tab, 
15  ref. 

Descriptors:  'Oxygen  transfer,  'Aeration,  'Bio- 
mass,  'Biological  membranes,  'Oxygen  uptake, 
•Wastewater  treatment,  Oxygenation,  Turbulent 
flow. 

The  effect  of  reactor  liquid  turbulence  in  a  rotating 
biological  contactor  (RBC)  on  oxygen  transfer  was 
studied  when  the  aeration  is  occurring  with  and 
without  biomass  and  at  varying  disk  rotational 
speeds.  In  addition  the  enhancement  of  oxygen 
transfer  that  results  from  the  biomass  at  different 
disk  rotational  speeds  was  examined.  Three  types 
of  experiments  were  performed  with  laboratory- 
scale  RBC  systems.  First,  biological  tests  were 
performed  at  a  fixed  organic  loading  rate  to  study 
the  effect  of  rotational  speed  on  overall  biochemi- 
cal oxygen  transfer  coefficient.  Second,  physical 
oxygen  transfer  tests  were  performed  to  evaluate 
the  overall  physical  oxygen  transfer  coefficient  at 


different  rotational  speeds.  Finally,  the  sulfite  tech- 
nique was  adopted  to  estimate  how  the  reactor 
liquid  turbulence  contributed  to  total  oxygen  trans- 
fer. Results  showed  that  in  the  absence  of  biomass, 
aeration  through  the  liquid  film  is  the  dominant 
mechanism  for  physical  oxygen  transfer  only  when 
bench-scale  RBC  units  are  operated  at  high  disk 
rotational  speeds.  At  low  velocities,  the  contribu- 
tion of  reactor  liquid  turbulence  is  significant  to 
total  physical  oxygen  transfer.  The  biomass  en- 
hances the  oxygen  transfer  rate  with  respect  to  the 
rate  in  clean  water.  This  enhancement  is  especially 
significant  at  low  rotational  speeds  and  probably 
results  from  enhancement  of  oxygen  diffusion 
through  the  liquid  film  as  a  consequence  of  the 
oxygen  consumption  by  the  biofilm  and  increased 
surface  area  for  transfer.  (Geiger-PTT) 
W86-05134 


DESIGN  OF  RAPID  SMALL-SCALE  ADSORP- 
TION TESTS  FOR  A  CONSTANT  DIFFUSI- 
VTTY, 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Civil  Engineering. 

J.  C.  Crittenden,  J.  K.  Berrigan,  and  D.  W.  Hand. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol.  58,  No.  4,  p  312-319,  April,  1986.  4  fig,  3  tab, 
37  ref.  append.  NSF  Grant  CEE-8300213. 

Descriptors:  'Separation  techniques,  'Wastewater 
treatment,  'Water  treatment,  'Activated  carbon, 
•Adsorption,  Models,  Pilot  plants.  Diffusion  coef- 
ficients, Mathematical  studies,  Design  criteria. 

A  rapid  method  for  large-scale,  fixed-bed  adsorber 
design  from  small  column  studies,  known  as  the 
rapid  small-scale  column  test  (RSSCT),  was  devel- 
oped and  evaluated.  In  the  RSSCT  method,  mathe- 
matical models  are  used  to  scale-down  the  full- 
scale  adsorber  to  an  RSSCT  and  maintain  perfect 
similarity  between  the  performance  of  the  ad- 
sorber. A  dimension  analysis  on  the  dispersed  flow, 
pore  surface  diffusion  model  (DFPSDM)  was  used 
to  determine  scaling  factors  because  th  DFPSDM 
includes  many  of  the  known  transport  and  kinetic 
phenomena  that  occur  in  fixed-bed  adsorbers.  Re- 
sults showed  that  full-scale  adsorber  performance 
may  be  predicted  in  less  time  and  at  less  expense 
with  RSSCT  than  with  a  pilot  study  by  plotting 
the  effluent  concentration  history  in  terms  of  the 
bed  volumes  fed.  The  RSSCTs  use  a  smaller  size 
GAC  (granular  activated  carbon)  that  is  prepared 
from  GAC  to  be  used  in  the  full-scale  process. 
Several  RSSCTs  may  be  used  to  rapidly  evaluate 
several  fluid  residence  times  in  the  beds  of  impor- 
tant process  configurations  such  as  beds  in  series  or 
in  parallel.  A  laboratory  verification  of  the  RSSCT 
was  conducted  and  good  agreement  was  found 
between  the  laboratory  pilot-scale  adsorbers  and 
the  RSSCT  breakthrough  profiles.  (Geiger-PTT) 
W86-05135 


MODELING  AND  PERFORMANCE  OF  THE 
ACITVATED  SLUDGE-POWDERED  ACTIVAT- 
ED CARBON  PROCESS  IN  THE  PRESENCE 
OF  4,6-DINLTRO-O-CRESOL, 

Universidad    Autonoma    Metropolitana,    Mexico 

City.  Dept.  of  Hydraulic  Engineering. 

J.  H.  Garcia-Orozco,  H.  R.  Fuentes,  and  W.  W 

Eckenfelder,  Jr. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol.  58,  No.  4,  p  320-325,  April  1986.  9  fig,  2  tab, 

21  ref. 

Descriptors:  'Mathematical  models,  'Activated 
sludge  process,  'Activated  carbon,  'Theoretical 
analysis,  'Organic  compounds,  'Wastewater  treat- 
ment, Performance  evaluation,  Activated  sludge, 
Organic  carbon,  Models,  Industrial  wastes,  Biode- 
gradation,  Separation  techniques,  Adsorption. 

This  study  aimed  to  model  the  activated  sludge- 
powdered  activated  carbon  process  (AS-PAC)  and 
to  determine  any  difference  in  performance  param- 
eters with  respect  to  the  activated  sludge  process 
in  the  presence  of  4,6-dinitro-o-cresol  (DNOC). 
Experimental  results  showed  that  the  assumptions 
on  which  the  overall  removal  model  is  based  were 
satisfied.  In  the  presence  of  activated  carbon  on  a 
total  organic  carbon  basis,  the  bicdegradation  rate 
coefficient  increases  and  the  nondegradable  frac- 
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tion  remaining  decreases.  In  the  model  proposed  to 
describe  the  organic  removal  in  the  presence  of 
PAC  in  the  activated  sludge  system,  two  mecha- 
nisms were  responsible  for  the  DNOC  removal: 
biodegradation  and  carbon  assumption.  The  main 
contribution  to  DNOC  removal  was  adsorption. 
An  expression  was  developed  for  DNOC  to  ac- 
count for  its  removal  in  the  AS-PAC  process 
which  was  subject  to  a  more  realistic  value  of  the 
adsorption  capacity  of  the  carbon.  (Geiger-PTT) 
W86-05136 


PAC-ACTIVATED  SLUDGE  TREATMENT  OF 
A  STEEL  MILL  COKE-PLANT  WASTEWATER, 

China  Steel  Corp.,  Kaohsiung  (Taiwan).  Dept.  of 

Research  and  Development. 

Y.  M.  Chao,  T.  F.  Yeh,  and  W.  K.  Shieh. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol.  58,  No.  4,  p  333-338,  April  1986,  8  fig,  3  tab, 

26  ref. 

Descriptors:  'Activated  carbon,  'Activated  sludge 
process,  'Wastewater  treatment,  'Chemical 
oxygen  demand,  'Cyanide,  'Separation  tech- 
niques, Activated  sludge,  Industrial  wastewater, 
Ammonia,  Color,  Organic  compounds,  Organic 
carbon,  Nitrification,  Nitrogen,  Biodegradation, 
Biological  wastewater  treatment. 

The  efficacy  of  powdered  activated  carbon  (PAC) 
addition  for  treatment  of  a  coke-plant  wastewater 
was  evaluated  in  three  completely  mixed,  continu- 
ous-flow activated  sludge  reactors  with  internal 
sludge  recycle.  Preliminary  investigations  were 
performed  to  select  the  PAC  with  the  best  removal 
of  non-biodegradable  organics,  cyanide,  and  thio- 
cyanate.  Results  showed  that  the  treatment  capac- 
ity of  an  existing  conventional  activated  sludge 
process  that  treats  coke-plant  wastewater,  with 
regard  to  chemical  oxygen  demand  (COD),  cya- 
nide, and  thiocyanate  removal,  was  doubled  with 
PAC  addition  to  a  mixed  liquor  PAC  concentra- 
tion of  300  mg/L.  Adsorption  of  non-biodegrada- 
ble organics  by  PAC  seemed  to  be  the  main  mech- 
anism of  improved  COD  removal  in  the  PAC 
units.  PAC  addition  stimulated  the  microbial  oxi- 
dation of  cyanide  and  thiocyanate  in  the  activated 
sludge  process.  As  a  result,  the  effluent  ammonia 
nitrogen  concentration  was  higher  than  that  origi- 
nally contained  in  the  feed  when  nitrification  did 
not  occur.  A  stoichiometric  relationship  existed 
between  the  amount  of  nitrogen  released  from  the 
microbial  oxidation  of  cyanide  and  thiocyanate  and 
the  incremental  amount  of  ammonia  nitrogen  in  the 
reactor  effluent  when  nitrification  was  absent  in 
the  process.  (Geiger-PTT) 
W86-05137 


PHOSPHORUS  TRANSFORMATION  IN  A 
RAPID  INFILTRATION  COLUMN, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Chemical  and  Environmental  Engineering. 

D.  R.  Aulenbach,  and  M.  Nie. 

Northeastern  Environmental  Science,  Vol.  4,  No. 

3-4,  p  149-154,  1985.  7  fig,  3  tab,  9  ref. 

Descriptors:  'Phosphorous  removal,  'Wastewater 
treatment,  'Trickling  filters,  'Sand  filters,  'Infil- 
tration, Separation  techniques,  Phosphorous,  Or- 
ganic carbon,  Filtration,  Organic  compounds, 
Chlorination,  Biological  wastewater  treatment. 

Little  information  is  available  concerning  the 
mechanism  of  phosphorous  removal  from  domestic 
wastewater  in  a  rapid  infiltration  system  consisting 
entirely  of  sand.  The  rapid  infiltration  systems  of 
both  Lake  George  Village  and  Bolton  Landing 
consist  entirely  of  sand  with  no  clay  present.  Two 
columns  were  set  up  consisting  of  sand  from  the 
Lake  George  Sewer  Plant.  Trickling  filter  effluent 
from  this  plant  was  applied  daily  to  a  depth  of  20 
cm  on  one  column.  Samples  were  secured  at  ap- 
proximately 60  cm  depth  intervals  to  300  cm  depth 
(the  maximum  depth  of  the  column)  and  analyzed 
for  total  phosphorous,  soluble  P,  organic  P,  and 
total  organic  carbon  (TOC).  After  operation  for 
two  months,  one  column  was  sterilized  using  a 
strong  chlorine  dose.  The  treated  wastewater  ap- 
plied was  similarly  treated  to  a  high  chlorine  resid- 
ual. Before  sterilization,  there  was  a  significant 
production  of  organic  P  in  the  upper  portion  of  the 


column.  This  disappeared  completely  after  chlorin- 
ation. Total  P  removal  was  slightly  greater  in  the 
sterilized  column.  Some  TOC  removal  was  ob- 
served near  the  bottom  of  the  column,  indicating 
that  complete  sterilization  was  not  achieved.  The 
results  indicate  that  phosphorous  removal  in  a 
rapid  infiltration  system  consisting  entirely  of  sand 
is  primarily  a  chemical  reaction  and  is  not  en- 
hanced by  biological  activity.  (Geiger-PTT) 
W86-05139 


THERMAL  REACTTVATION  OF  ACTTVATED 
CARBON  WITH  A  TWO-STAGE  FLUID  BED 
REACTOR, 

Stadtwerke   Duesseldorf  A.G.   (Germany,   F.R.). 

W.  Poggenburg,  and  J.  Schubert. 

Aqua  AQUAAA,  No.  2,  p  69-71,  1986.  3  fig,  11 

ref. 

Descriptors:  'Thermal  reactivation,  'Activated 
carbon,  'Fluidized  bed  process,  'Wastewater  treat- 
ment, Fluidized  bed  process,  Ozonation,  Rhine 
River,  West  Germany,  Dusseldorf. 

The  Stadtwerke  Dusseldorf  AG  are  treating  Rhine 
River  bank  filtrate  by  ozone  and  activated  carbon 
(65  million  cu  m/yr).  4,500  cu  m,  or  about  1950  t  of 
activated  carbon  have  to  be  reactivated  annually. 
Since  1976,  a  two-stage  fluid  bed  reactor  for  ther- 
mal reactivation  of  activated  carbon,  with  a  capac- 
ity of  6  t/day,  has  been  operated  at  the  Dusseldorf- 
Holthausen  waterworks.  The  on-site  reactivation 
of  activated  carbon  has  been  successful.  Constant 
and  satisfactory  qualities  of  reactivated  carbons  are 
reached  by  continuous  and  automatic  operation  of 
the  two-stage  fluid  bed  reactor.  Due  to  a  high  rate 
of  utilization  there  are  advantages  in  operation  of 
the  treatment  plants  and  in  the  economy  of  reacti- 
vation. (Lantz-PTT) 
W86-05144 


REMOVAL  OF  AROMATIC  NITRO-COM- 
POUNDS  FROM  WATER  BY  OZONATION, 

Harbin  Civil  Engineering  Inst.  (China).  Water  Pol- 
lution Control  Lab. 
W.  Baozhen,  and  Y.  Jun. 

Aqua  AQUAAA,  No.  2,  p  86-93,  1986.  25  fig,  1 
tab,  5  ref. 

Descriptors:  'Aromatic  compounds,  'Wastewater 
treatment,  'Ozonation,  Chemical  analysis,  Ultra- 
violet spectroscopy,  Absorption,  Benzene,  Nitro- 
toluene,  Nitroaniline,  Nitrobenzene,  Dinitroben- 
zene,  Temperature  effects,  Chemical  oxygen 
demand,  Aromatic  hydrocarbons. 

Experimental  studies  were  carried  out  on  the  re- 
moval of  five  species  of  aromatic  nitro-hydrocar- 
bons  by  ozonation.  Ultraviolet  spectrograms,  with 
distinct  absorption  peaks,  were  graphed  for  them 
respectively.  It  was  found  that  the  absorbances  of 
aqueous  solutions  containing  single  compounds 
mentioned  above,  increase  to  a  different  extent,  at 
wavelengths  ranging  from  200  to  230  nm,  with  an 
increase  of  ozone  dosage.  This  is  ascribed  to  the 
nitrite  ions  splitting  out  of  benzene  rings  and  fur- 
ther oxidizing  into  nitrate  ions  by  ozonation.  It  has 
been  indicated  that  the  removal  of  the  five  species 
of  aromatic  nitro-compounds  by  ozonation,  can  be 
expressed  well  mathematically,  as  a  first  order 
reaction  equation.  The  reaction  constants  and  half 
reduction  periods  for  various  species  of  tested 
nitro-compounds  were  calculated  at  different  tem- 
peratures and  pH.  The  ozonation  effect  index  (OI) 
was  developed  in  the  study,  as  a  method  for  ex- 
pressing the  degree  of  degradation  of  substrates  by 
ozonation,  by  comparing  the  five  aromatic  nitro- 
hydrocarbons  with  each  other,  and  finally  ranking 
them  in  the  following  order,  from  greatest  to 
smallest  degrees  of  degradation:  p- 
nitroaniline  >  nitrobenzene  >  p-dinitrobenzene  >  p- 
nitrotoluene>  m-dinitrobenzene.  It  was  also  found 
that  the  chemical  oxygen  demand  (COD)  m/M 
ratio  increases  with  ozone  doses.  This  means  that 
some  easily  degradable  intermediates  are  produced 
and  increase  in  concentration  with  the  increase  of 
ozone  dose  in  the  ozonation  process.  The  mecha- 
nisms for  removing  the  five  aromatic  nitr-hydro- 
carbons  are  discussed  from  the  viewpoint  of  the 
orienting  effect  of  substitute  groups  on  the  aromat- 
ic rings.  (Lantz-PTT) 


W86-05148 


CHEMICAL  AND  BIOLOGICAL  CHANGES  IN 
MODEL  PONDS  SUPPLIED  WITH  POST- 
WASTE  WATER:  III.  PLANKTON,  PERIPHY- 
TON,  BENTHOS, 

Instytut     Ksztaltowania     Srodowiska,     Warsaw 

(Poland). 

L.  KJekot-Tourron. 

Ekologia  Polska,  Vol.  32,  No.  4,  p  149-164,  1985.  5 

fig,  4  tab,  25  ref. 

Descriptors:  'Plankton,  'Self-purification,  'Ponds, 
Periphyton,  Zooplankton,  Phytoplankton, 
Wastewater  disposal,  Municipal  wastewater,  Sea- 
sonal variation,  Organic  matter,  Chemical  oxygen 
demand,  Copepods,  Crustaceans,  Poland. 

Communities  of  phytoplankton,  zooplankton, 
animal  periphyton  and  of  bottom  fauna  were  stud- 
ied in  a  channel  carrying  post-waste  water  to 
ponds,  and  in  the  ponds  themselves  from  spring  to 
autumn  in  1977  at  a  municipal  sewage-treatment 
plant  at  Pruszkow  near  Warsaw.  Model  transit- 
flow  ponds  were  continuously  supplied  with  post- 
waste  water  flowing  out  of  sedimentation  cham- 
bers with  active  sludge.  Communities  of  organisms 
present  in  the  ponds  and  in  the  channel  carrying 
water,  were  studied  with  regard  to  their  role  in  the 
self-purification  process.  In  the  water  to  be  dis- 
charged into  the  ponds  and  in  the  ponds  them- 
selves a  total  of  58  phytoplankton  species,  52  mi- 
crozooplankton  (Ciliata)  and  macrozooplankton 
(Rotatoria  and  Crustacea)  species,  12  animal  peri- 
phyton taxa,  and  12  taxa  of  bottom  fauna  were 
found.  Seasonal  variations  of  plankton  species 
could  only  be  seen  in  the  ponds  that  were  most 
distant  from  the  source  of  the  post-waste  water.  A 
directly  proportionate  relationship  was  seen  be- 
tween the  number  of  poly-  and  x-mesosaprobic 
species,  and  the  amount  of  organic  matter  in  the 
pond  water,  as  measured  by  chemical  oxygen 
demand  and  suspended  organic  matter.  In  the 
ponds  that  were  closer  to  the  source  of  water  large 
numbers  of  individuals  were  found,  whereas  in  the 
ponds  more  distant  from  the  source  there  was  a 
large  number  of  species  in  all  the  communities 
studied.  Only  the  community  of  the  pond  closest  to 
the  post-waste  water  source  was  satisfactory  for 
efficient  self-purification.  In  the  remaining  ponds 
the  phytoplankton  was  too  poor,  and  it  proved 
technically  difficult  to  remove  the  copepods  and 
cladocerans  that  occurred  there  in  large  masses. 
(Peters-PTT) 
W86-05196 


CHARACTERIZATION  OF  AEROBIC  AND 
FACULTATrVE  ANAEROBIC  BACTERIA 
FROM  THE  LIQUID  PHASE  OF  AN  ANAERO- 
BIC FIXED-BED  DIGESTER  TREATING  A 
CHEESE  WHEY  SUBSTRATE, 
European  Centre  for  Medium  Range  Weather 
Forecasts,  Reading  (England). 
J.  de  Haast,  and  T.  J.  Britz. 

Microbial  Ecology  MCBEBU,  Vol.  12,  No.  2,  p 
173-180,  June  1986.  1  fig,  22  ref. 

Descriptors:  'Biological  wastewater  treatment, 
♦Aerobic  bacteria,  'Anaerobic  digestion,  'Food- 
processing  wastes,  'Acetic  acid,  Anaerobic  bacte- 
ria, Cheese,  Whey,  Enterobacter,  Klebsiella,  Citro- 
bacter,  Pseudomonas,  Methane  bacteria. 

Efforts  were  made  to  isolate,  enumerate,  and  per- 
form a  preliminary  characterization  of  the  pre- 
dominant aerobic  and  facultative  anaerobic  bacte- 
ria from  the  liquid  phase  of  a  mesophilic  anaerobic 
fixed-bed  digester  fed  with  a  whey  substrate.  Aver- 
age counts  of  bacteria  of  16.6  x  1,000,000  and  26.5 
x  1,000,000/  ml,  were  obtained  on  the  two  media, 
with  the  nutritionally  poorer  of  the  two  giving  the 
highest  average  count.  Seventy-five  isolates  from 
both  media,  incubated  aerobically  and  in  anaerobic 
jars,  were  obtained.  These  isolates  and  13  reference 
strains  were  phenotypically  characterized.  The  or- 
ganisms were  clustered  using  the  unweighted  pair 
group  method,  and  the  results  presented  as  a  sim- 
plified dendrogram.  The  isolates  could  be  divided 
into  3  main  groups:  gram-negative  fermentative 
rods,  mainly  Enterobacter,  Klebsiella,  and  Citro- 
bacter,  with  Klebsiella  as  the  predominant  genus; 
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gram-positive  bacteria,  mainly  enterococci;  and 
gram-negative  nonfermentive  rods  of  the  genera 
Pseudomonas,  Alcaligenes,  and  Acinetobacter.  All 
the  enterobacteria  and  enterococci  were  able  to 
produce  acetic  acid,  an  intermediate  in  methano- 
genesis.  (Peters-PTT) 
W86-05199 


TURBIDITY  REMOVAL  FROM  CLAY  SUS- 
PENSIONS BY  USE  OF  ORGANIC  POLYMER- 
IC FLOCCULANTS, 

Tokyo  Inst,  of  Tech.  (Japan).  Dept.  of  Environ- 
mental Chemistry  and  Engineering. 
S.  Sakohara,  H.  Unno,  and  T.  Akehata. 
Journal  of  Chemical  Engineering  of  Japan,  Vol. 
18,  No.  4,  p  331-336,  August  1985.  11  fig,  3  tab,  9 
ref. 

Descriptors:  'Turbidity  removal,  'Clay,  'Organic 
compounds,  'Wastewater  treatment,  Optical  densi- 
ty, Flocculation,  Turbidity,  Suspended  solids. 

The  removal  of  suspended  substances  from 
wastewater  is  one  of  the  fundamental  operations  in 
water  treatment.  Turbidity  removal  from  clay  sus- 
pensions by  use  of  organic  polymeric  flocculants 
was  studied  by  relating  the  change  in  floe  size, 
optical  density  through  a  flocculation  tank  and 
amount  of  flocculant  absorbed  onto  suspended  par- 
ticles. A  cylindrical  vessel  with  six  baffle  plates 
was  used  to  as  a  stirred  tank.  A  six-blade  flat 
turbine  impeller  was  placed  at  the  bottom.  Floe 
size  was  observed  photographically.  Three  sets  of 
photometric  measurement  systems  were  installed 
on  the  tank  to  measure  optical  density.  CdS  photo- 
cells and  a  fluorescent  lamp  were  used  as  photo- 
metric detectors  and  light  source,  respectively. 
The  amount  of  flocculant  adsorbed  was  calculated 
from  the  difference  in  amounts  between  injected 
and  residual  flocculant.  Turbidity  removal  is  repre- 
sented by  taking  two  regimes  into  consideration, 
i.e.,  the  earlier  period,  appearing  just  after  floccu- 
lant injection,  when  the  flocculant  adsorption  rate 
controls  the  process,  and  the  later  period  when  a 
limited  number  of  floes  named  'mother  floes'  con- 
trol the  process.  The  turbidity  removal  rates  in 
both  regimes  were  evaluated  easily  from  the  modi- 
fied optical  density  variation  proposed  in  this  work 
and  represented  by  two  different  first-order  proc- 
esses with  respect  to  the  modified  optical  density. 
The  rate  constants  in  both  regimes  were  related 
linearly  to  each  other,  and  its  proportional  con- 
stant depended  on  the  condition  of  agitation. 
(Main-PTT) 
W86-05260 


WATER  CONTENT  AND  ELECTRIC  POTEN- 
TIAL DISTRIBUTIONS  IN  GELATINOUS  BEN- 
TONITE  SLUDGE  WITH  ELECTOOSMOTIC 
DEWATERING, 

Oyama   National    Coll.    of  Technology   (Japan). 
Dept.  of  Industrial  Chemistry. 
H.  Yoshida,  T.  Shinkawa,  and  H.  Yukawa. 
Journal  of  Chemical  Engineering  of  Japan,  Vol. 
18,  No.  4,  p  337-342,  August  1985.  14  fig,  4  ref. 

Descriptors:  'Electrical  potential  distributions, 
•Sludge  drying,  'Electroosmosis,  'Dewatering, 
Wastewater  treatment,  Electric  currents. 

To  analyze  the  electroosmotic  dewatering  process 
precisely,  the  variations  of  water  content  and  elec- 
tric potential  distributions  in  the  sludge  are  made 
clear.  The  distributions  of  water  content  and  elec- 
tric potential  in  gelatinous  bentonite  sludge  with 
electroosmotic  dewatering  were  studied  experi- 
mentally under  the  conditions  of  both  constant 
voltage  and  constant  electric  current.  It  is  proved 
that  the  water  content  distribution  is  generally 
related  to  the  electric  potential  distribution 
throughout  the  dewatering  process.  Electroosmo- 
tic dewatering  under  constant  voltage  is  compared 
with  that  under  constant  electric  current.  Large 
voltage  (E  sub  o)  is  not  necessarily  effective  for 
dewatering  throughout  the  sludge  bed,  as  de- 
scribed previously.  Electroosmotic  dewatering 
combined  with  vacuum  dewatering  is  also  dis- 
cussed and  was  found  to  be  effective  for  dewater- 
ing throughout  the  sludge  bed.  (Main-PTT) 
W  86-05261 


SOME  RHEOLOGICAL  FEATURES  OF  CON- 
CENTRATED EXCESS  ACTIVATED  SLUDGE 
OF  THIXOTROPIC  NATURE, 

Tokyo  Inst,  of  Tech.  (Japan).  Dept.  of  Environ- 
mental Chemistry  and  Engineering. 
H.  Unno  and,  and  T.  Akehata. 
Journal  of  Chemical  Engineering  of  Japan,  Vol. 
18,  No.  6,  p  533-538,  December  1985.  13  fig,  9  ref. 

Descriptors:  'Activated  sludge,  'Sludge  excess, 
Organic  matter,  Sludge  drying,  Shear  stress,  Physi- 
cal properties,  Wastewater. 

The  flow  behavior  of  excess  activated  sludge  con- 
taining highly  concentrated  organic  solids,  and 
showing  an  extremely  thixotropic  nature,  was  in- 
vestigated. The  apparatus  for  rheological  measure- 
ment was  a  rheometer  equipped  with  a  concentric 
cylindrical  cell.  The  shear  stress  measurement  was 
made  at  a  constant  shear  rate  which  changed  step- 
wise. The  sludge  was  sampled  from  the  tank  of  a 
wastewater  treatment  plant.  The  sampled  sludge 
was  screened  and  thickened  centrifugally.  The 
solid  content  was  determined  by  filtering  and 
drying  within  an  air  bath.  By  applying  this  method 
the  relationship  between  shear  rate  and  shear  stress 
of  structure  sludge  was  obtained,  and  it  was  found 
that  the  relationship  was  very  similar  to  that  of  a 
plastic  fluid.  The  relationship  was  named  the 
sludge  structure  curve  (SSC).  SSC  was  degenerat- 
ed into  one  curve  by  using  a  yield  stress  which  was 
characteristic  of  each  structure.  This  curve  was 
named  the  sludge  characteristic  curve  (SCC),  be- 
cause SCC  was  uniquely  determined  by  the  con- 
centration of  solid  and  sludge  conditioning  agent, 
independently  of  sludge  structure  and  temperature. 
(Main-PTT) 
W86-05262 


APPLICATION  OF  THE  UPFLOW  ANAERO- 
BIC SLUDGE  BED  (UASB)  PROCESS  FOR 
TREATMENT  OF  COMPLEX  WASTEWATERS 
AT  LOW  TEMPERATURES, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Water  Pollution  Control. 
I.  W.  Koster  and,  and  G.  Lettinga. 
Biotechnology  and  Bioengineering,  Vol.  27,  No. 
10,  p  1411-1417,  October  1985.  8  fig,  3  tab,  26  ref. 

Descriptors:  'Anaerobic  digestion,  'Upflow  anaer- 
obic sludge  bed,  Thermal  effects,  Wastewater 
treatment,  Sludge,  Chemical  oxygen  demand. 

With  the  recently  introduced  modern  anaerobic 
wastewater  treatment  processes  such  as  the  upflow 
anaerobic  sludge  bed  (UASB)  process  the  main 
bottleneck  in  the  full-scale  application  of  anaerobic 
wastewater  treatment  seems  to  be  solved  for  a 
large  variety  of  liquid  wastes.  The  feasibility  of  the 
UASB  process  for  the  treatment  of  potato  starch 
wastewater  at  low  ambient  temperatures  was  dem- 
onstrated by  operating  two  5.65-L  reactors  at  14  C 
and  20  C,  respectively.  The  organic  space  loading 
rates  achieved  in  these  laboratory-scale  reactors 
were  3  kg  COD/cu  m/day  at  14  C  and  4-5  kg 
COD/cu  m/day  at  20  C.  The  corresponding 
sludge  loading  rates  were  0.12  kg  COD/kg  VSS/ 
day  at  14C  and  0.16-0.18  COD/kg  VSS/day  at 
20C.  These  findings  are  of  considerable  practical 
importance  because  application  of  anerobic  treat- 
ment at  low  ambient  temperatures  will  lead  to 
considerable  savings  in  energy  needed  for  operat- 
ing the  process.  As  compared  with  various  other 
anerobic  wastewater  treatment  processes,  a  granu- 
lar sludge  upflow  process  represents  one  of  the 
best  options  developed  so  far.  (Main-PTT) 
W86-05263 
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OZONE  AND  ACTIVATED  CARBON  FOR 
TERTIARY  WASTEWATER  TREATMENT, 

Texas  Univ.  at  Dallas,  Richardson. 

A.  Netzer,  J.  L.  McNutt,  and  R.  P.  Smith. 

Ozone  Science  &  Engineering,  Vol.  7,  No.  1,  p  1- 

10,  Winter,  1985.  5  tab,  8  ref. 

Descriptors:  'Ozone,  'Activated  carbon, 
•Wastewater  treatment,  Oxygenation,  Ozonation, 
Garland,  Texas. 

Preozonation  of  biologically  or  physically-chemi- 
cally   treated   wastewater   effluents,   followed  by 


assage  through  granular  activated  carbon  (GAC) 
'or  tertiary  wastewater  treatment  was  studied  at 
the  Duck  Creek  Wastewater  Treatment  in  Gar- 
land, Texas.  Whereas  the  average  period  of  oper- 
ation for  the  GAC  before  exhaustion  without 
ozone  pretreatment  was  70  days,  pretreatment  with 
ozone  or  with  oxygen  alone  extended  GAC  oper- 
ation to  at  least  480  days,  without  exhaustion. 
Effluent  streams  consistently  met  applicable  dis- 
charge standards  during  this  period  of  time,  with- 
out the  necessity  of  regenerating  the  GAC.  (Au- 
thor's abstract) 
W86-05269 


CATALYTIC  EFFECTS  OF  ULTRAVIOLET 
LIGHT  AND/OR  ULTRASOUND  ON  THE 
OZONE  OXIDATION  OF  HUMIC  ACID  AND 
TRIHALOMETHANE  PRECURSORS, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 

and  Engineering  Mechanics. 

R.  A.  Sierka  and,  and  G  L.  Amy. 

Ozone  Science  &  Engineering,  Vol.  7,  No.  1,  p  47- 

62,  Winter,  1985.  2  fig,  8  tab,  25  ref. 

Descriptors:  'Ozonation,  'Humic  acid,  'Trihalo- 
methane,  'Ultrasonics,  'Ultaviolet  light, 
Wastewater  treatment,  Alkalinity,  Total  organic 
carbon. 

Humic  substances  represent  the  most  important 
group  of  trihalomethane  (THM)  precursors  and 
account  for  roughly  50%  of  the  dissolved  organic 
carbon  in  surface  waters.  Ozone  has  been  used  for 
THM  precursor  destruction.  This  paper  describes 
the  singular  and  composite  effects  of  two  catalysts; 
ultraviolet  (UV)  light  and  ultrasound  (US)  on  the 
ozone  (O  sub  3)  oxidation  of  a  purified  solution  ol 
a  commercially  available  humic  acid  with  the  ob- 
jective of  minimizing  THM  formation  potential 
(THMFP).  The  principal  findings  are  that:  (1)  the 
most  effective  reactor  conditions  for  both  the  de- 
struction of  nonvolatile  total  organic  carboi 
(NVTOV)  and  THMFP  utilized  both  US  and  UV 
in  combination  with  ozone,  and  (2)  bicarbonatt 
alkalinity  reduces  the  oxidation  efficiency  of  tin 
US-UV-O  sub  3  system  apparently  as  a  conse 
quence  of  radical  scavenging.  (Main-PTT) 
W86-O5270 


PRINCIPLES  OF  OZONE  OXIDATION  ANI 
DISINFECTION  DESIGN, 

Societe  Degremont,  Rueil-Malmaison  (France). 
Y.  Richard. 

Ozone  Science  &  Engineering,  Vol.  7,  p  63-76 
1985.  11  fig,  19  ref. 

Descriptors:  'Ozonation,  'Disinfection,  'Wate 
treatment,  'Design  standards,  Wastewater  treat 
ment,  Deep-U-Tube  contactor. 

The  efficiency  of  ozone  for  different  purposes  cai 
be  determined  by  different  laboratory  tests.  It  t 
necessary  to  use  a  specific  test  for  each  aim  o 
ozonation.  The  two  methods  for  studying  the  re 
moval  of  pollutants  in  the  laboratory,  the  flasl 
method  and  column  method,  are  discussed  as  an 
apparatuses  used  for  the  inactivation  of  viruse 
Over  the  past  few  years,  two  systems  have  bee 
used  in  the  application  of  ozone  in  treatment  line 
a  single  contact  chamber  and  a  two  chamber  con 
tact  system.  It  is  absolutely  necessary  to  use  a  twi 
chamber  contact  system  for  the  application  o 
ozone  as  a  virucide.  Various  operational  system 
and  their  efficiencies  were  investigated.  The  desia 
of  commercial  ozone-water  contact  systems  can  b 
determined  in  relation  with  the  purpose  of  ozonj 
tion;  virucide  effect,  oxidation  of  pollutant,  clarif 
cation  improvement  or  wastewater  disinfectioi 
The  system  of  successive  contact  columns  seems  t 
be  the  best  adapted  to  achieve  the  virucidal  effet 
recommended  by  hygiene  specialists,  and  the  teel 
niques  required  for  reliable  monitoring  of  this  teel 
nique  are  now  available.  (Main-PTT).) 
W86-05271 

CONTROL  OF  A  FULLY  AUTOMATE! 
OZONE  APPLICATION  SYSTEM, 

Harkin    Environmental    Systems,    Inc.,    Montre 

(Quebec). 

D.  R.  MacKay. 
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Ozone  Science  &  Engineering,  Vol.  7,  p  77-84, 
1985.  5  fig. 

Descriptors:  'Ozonation,  'Automation,  Comput- 
ers, Computer  programs,  Optimization,  Pont  Viau, 
Quebec,  Water  treatment  facilities. 

A  fully  automated  system  at  Pont  Viau,  Quebec  is 
controlling  a  two-stage  ozonation  system  treating 
140  x  10  to  the  3rd  power  cu  m/h  of  potable  water 
in  a  full-scale  water  treatment  plant.  This  plant 
presented  problems  with  respect  to  implementation 
of  automatic  dosage  control.  The  solution,  used  at 
Pont  Viau,  to  this  dilemma  was  to  implement  an 
intelligent  control  system  which  determines  the 
total  ozone  requirement  for  the  three  contactors, 
selects  the  optimum  equipment  configuration  to 
produce  that  much  ozone,  and  delivers  the  appro- 
priate quantity  of  ozone  to  each  contactor.  The 
highest  level  of  control  is  the  supervisory  comput- 
er which  has  a  data  communications  path  to  each 
of  six  ozone  generators  and  a  direct  link  to  the 
ozone  destruct  system.  The  intermediate  level  of 
control  is  provided  by  microprocessor-based  pro- 
grammable controllers  associated  with  each  of  the 
ozone  generators,  and  the  lowest  level  of  control  is 
the  manual  override.  The  optimization  algorithm 
of  the  system  is  designed  to  minimize  system 
power  consumption  and  equalize  equipment  run- 
times. This  optimization  scheme  makes  it  possible 
to  achieve  a  step-like  power  consumption  curve 
for  the  total  system.  Total  ozone  requirement  is 
calculated,  the  most  power-efficient  equipment 
configuration  is  selected,  and  the  flow  of  ozone  to 
each  contractor  is  controlled.  In  addition,  graphic 
display  of  equipment  status  and  process  variables  is 
provided,  system  events  are  logged,  and  strip 
charts  and  reports  are  produced.  A  supervisory 
computer  with  control  capabilities  can  achieve  sig- 
nificant energy  savings  in  an  ozone  generation 
system  comprised  of  several  trains  of  equipment. 
At  the  same  time,  maximum  flexibility  of  equip- 
ment utilization  can  be  achieved  along  with  com- 
plex dosage  control.  (Main-PTT) 
W86-05272 


rREATMENT  EFFICIENCY  OF  AN  IM- 
PROVED OZONATION  UNIT  APPLDZD  TO 
FISH  CULTURE  SITUATIONS, 

Biologische  Anstalt  Helgoland  (Germany,   F.R.) 
For  primary  bibliographic  entry  see  Field  5F. 
W86-05273 


POWERED  ACTIVATED  CARBON  AND 
OZONE-ASSISTED  ACTIVATED  SLUDGE 
rREATMENT  FOR  REMOVAL  OF  TOXIC  OR- 
GANIC COMPOUNDS, 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 

Engineering. 

E.  L.  Stover,  A.  Fazel,  and  D.  F.  Kincannon. 

Ozone  Science  and  Engineering,  Vol.  7,No.  3,  p 

191-203,  Summer  1985.  2  fig,  6  tab,  12  ref. 

Descriptors:  'Activated  carbon,  'Ozonation,  'Ac- 
tivated sludge,  'Organic  compounds,  Wastewater 
treatment,  Acrylonitrile,  2,4-dinitrophenol,  1,2- 
dlchloropropane,  Pretreatment  of  water. 

Industrial  wastewater  effluent  standards  in  the 
United  States  are  being  established  in  terms  of  both 
conventional  parameters  like  BOD  and  specific 
organic  compounds  called  priority  pollutants. 
Wastewater  treatment  processes  must  be  designed 
based  on  achieving  the  conventional  parameters 
and  specific  chemical  limitations.  Some  com- 
pounds are  difficult  to  treat  biologically  and  the 
removal  mechanisms  may  include  biodegradation, 
stripping,  sorption,  or  combinations  of  these  mech- 
anisms. The  treatability  and  fate  of  specific  organic 
compounds  during  treatment  by  complete-mix  acti- 
vated sludge  systems  is  addressed.  Bench-scale, 
continuous  flow,  complete-mix  activated  sludge  re- 
actors were  used  for  all  investigations.  The  com- 
pounds investigated  were  acrylonitrile,  2,4-dinitro- 
phenol, and  1,2-dichloropropane.  Data  from  con- 
trolled activated  sludge  systems,  systems  receiving 
powdered  activated  carbon,  and  systems  with 
preozonation  assist  are  included.  The  constituents 
in  a  particular  wastewater  will  determine  whether 
biological  treatment  assists  such  as  activated 
carbon  or  preozonation  can  significantly  enhance 


the  treatment  or  removal  of  those  compounds. 
Activated  carbon  and  ozone  are  not  necessarily 
'cure  alls'  for  difficult  to  biodegrade  organic  com- 
pounds and  should  not  be  applied  indiscriminately. 
(Main-PTT) 
W86-05274 


TREATMENT    OF    AN    IN-SITU    OIL-SHALE 
RETORT  WATER, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5F. 

W86-05285 


NEW  APPROACH  TO  IN-SLTU  TREATMENT 
OF  CONTAMINATED  GROUNDWATERS, 

Underground  Resource  Management,  Inc.,  Austin, 

TX. 

For  primary  bibliographic  entry  see   Field   5G. 

W86-05286 


LIMITATIONS  OF  SLUDGE  FILTRATION 
THEORY  AT  CONSTANT  VACUUM  PRES- 
SURE, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Civil  Engineering. 
J.  O.  Ademiluyi. 

Effluent  and  Water  Treatment  Journal,  Vol.  26, 
No.  1,  p  19-22,  January  1986.  1  fig,  28  ref. 

Descriptors:  'Filtration,  'Wastewater  treatment, 
•Sludge  filters,  Vacuum  filtration,  Theoretical 
analysis,  Mathematical  studies,  Mathematical  equa- 
tions. 

A  brief  development  of  the  sludge  filtration  theory 
proposed  in  recent  years  is  presented  and  the  limi- 
tations of  this  theory  are  highlighted.  The  concepts 
of  specific  resistance,  Carman's  equations,  and  fil- 
tration theory  are  outlined.  After  a  review  of  both 
Poiseuille's  and  D'Arcy's  laws,  it  is  concluded  that 
an  acceptable  equation  which  governs  the  filtration 
process  has  not  been  derived.  Such  an  equation 
must  contain  the  compressibility  coefficient  and 
this  coefficient  must  be  clearly  defined  and  should 
agree  with  the  theory  throughout  the  range  of 
dilutions.  Also  the  equation  must  not  include  the 
area  A  of  filter  bed  since  the  effective  area  to  be 
used,  cannot  be  easily  evaluated.  Above  all,  the 
equation  must  be  useful  in  the  laboratory  evalua- 
tion of  specific  resistance.  (Master- PTT) 
W86-05287 


NEUTRALIZATION  OF  WASTEWATERS  CON- 
TAINING CYANIDES;  PART  II:  ELIMINA- 
TION BY  CHEMICAL  OXIDATION  IN  SOLU- 
TION, 

Marie  Curie-Sklodowska  Univ.,  Lublin  (Poland). 
Dept.  of  Environmental  Chemistry  and  Technolo- 
gy- 

R.  Gierzatowicz,  L.  Pawlowski,  and  E. 
Smulkowska. 

Effluent  and  Water  Treatment  Journal,  Vol.  26, 
No.  1,  p  26-31,  January  1986.  3  fig,  1  tab,  13  ref. 

Descriptors:  'Neutralization,  'Wastewater  treat- 
ment, 'Wastewater  'management,  'Cyanide,  'Oxi- 
dation, Decomposition,  Potassium  permangenate, 
Potassium  chromate,  Hydrogen  ion  concentration. 

The  classic  method  of  cyanide  oxidation  with  chlo- 
rine or,  more  often  with  hypochlorite,  is  described. 
Nine  intermediate  reactions  between  the  oxidizing 
agent  and  cyanides  are  detailed.  Two  flowsheets  of 
cyanoalkaline  wastes  decomposition  installations, 
one  for  a  continuous  system  and  the  other  for  a 
batch  system,  are  discussed  in  terms  of  function 
and  in  terms  of  the  cost  of  cyanide  decomposition 
process  per  1  kg  CN.  The  agents  which  cause 
cyanide  waste  decomposition  include:  peroxy  com- 
pounds (such  as  hydrogen  peroxide,  Caro's  acid, 
peracetic  acid,  potassium  persulfate,  perborates, 
percarbonates  and  organic  peroxides),  and  potassi- 
um permanganate  or  potassium  chromate.  The 
chemical  reactions  involved  are  described  and  the 
respective  equations  are  given.  The  efficiency  of 
each  process  is  related  to  the  pH  range  and  the 
influence  of  waste  reaction  on  oxidation  is  dis- 
cussed. (Master-PTT).) 
W86-05289 


WASTEWATER  TREATMENT  USING  AQUAT- 
IC PLANTS.  SURVTV  ABILITY  AND  GROWTH 
OF  SALVTNIA  MOLESTA  (MITCHELL)  OVER 
WATERS  TREATED  WITH  ZINC  (H)  AND  THE 
SUBSEQUENT  UTILIZATION  OF  THE  HAR- 
VESTED WEEDS  FOR  ENERGY  (BIOGAS) 
PRODUCTION, 

Centre   for   Water   Resources   Development   and 
Management,  Kunnamangalam  (India). 
S.  A.  Abbasi,  and  P.  C.  Nipaney. 
Resources  and  Conservation,  Vol.  12,  No.  1,  p  47- 
55,  August  1985.  2  fig,  4  tab,  29  ref. 

Descriptors:  'Wastewater  treatment,  'Aquatic 
plants,  'Zinc,  Salvinia  molesta,  Biogas,  Well 
water,  Energy  sources. 

Utilization  of  the  weed  Salvinia  molesta,  which  is 
very  common  in  several  parts  of  the  world,  would 
compensate  for  the  cost  of  its  mechanical  removal. 
The  potential  of  the  weed  in  treating  wastewaters 
containing  zinc(II),  and  the  subsequent  conversion 
of  the  harvested  weed  into  energy,  have  been 
explored  with  the  end-objective  of  developing  an 
energy-saving  water  pollution  control  system,  with 
respect  to  zinc(II).  Filtered  well  water  was  used 
for  the  growth  study.  Standard  tests  failed  to 
detect  zinc  in  the  well  water.  Healthy  Salvinia 
plants  of  free-floating  growth  stage  were  collected, 
acclimated,  and  treated  with  zinc  solution.  The 
average  gas  yield  from  uncatalyzed  Salvinia  was 
30.4  L/kg  (fresh  weight  of  Salvinia).  The  35-day 
average  yield  in  presence  of  zinc(II)  works  out  to 
be  40.3  L/kg  (fresh  weight)  of  Salvinia.  There  was 
a  33%  enhancement  in  yield  in  the  presence  of 
zinc(H).  It  appears  that  zinc  causes  a  stimulation  in 
the  growth  of  cellulolytic  and  methanogenic  bacte- 
ria at  trace  levels,  and  also  catalyzes  some  of  the 
biochemical  reactions  involving  electron  transfer. 
(Master-PTT) 
W86-05294 


EVALUATION  OF  THE  WATER  SUPPLY  AND 
SANITATION  PROBLEMS  EN  NIGERIA, 

Ibadan  Univ.  (Nigeria).  Coll.  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-05300 


MERSEY  ESTUARY  POLLUTION  ALLEVI- 
ATION SCHEME, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 
A.  Dixon. 

Institution  of  Water  Engineers  and  Scientists  Jour- 
nal, Vol.  39,  No.  5,  p  401-413,  October  1985.  5  fig, 
1  tab,  4  ref. 

Descriptors:  'Mersey  estuary,  'Pollution,  'Water 
pollution  control,  Water  quality,  Wastewater,  Re- 
gional planning,  England,  Effluents,  Odor  control, 
Industrial  wastewater. 

The  Mersey  Estuary  receives  surface  drainage 
(4535  sq  km),  sewage,  and  trade  waste  flows  from 
the  catchments  of  the  Mersey  and  Weaver  Rivers. 
The  area  is  highly  urbanized  and  industrialized 
with  a  total  population  of  5  million.  The  estuary  is 
50  km  long  with  poor  or  bad  water  quality  result- 
ing from  crude  sewage,  strong  trade  effluents,  par- 
tially treated  sewage,  and  polluting  fresh  water 
inputs.  The  North  West  Water  Authority  was 
formed  in  1974  and  has  developed  a  plan  to  signifi- 
cantly improve  estuary  water  quality  by  1995-96. 
The  water  quality  objectives  for  the  estuary  were 
stated  as:  1)  the  estuary  should  at  all  times  contain 
dissolved  oxygen  in  order  to  obviate  odor  nui- 
sance; and,  2)  the  foreshore  and  beaches  should  not 
be  subject  to  fouling  by  crude  sewage  or  solids  or 
fats  from  industrial  effluents.  (Lantz-PTT) 
W86-05304 


'UASB*  PROCESS  FOR  DOMESTIC 
WASTEWATER  TREATMENT  EN  DEVELOP- 
ING COUNTRIES, 

Haskoning  B.V.,  Nijmegen  (Netherlands). 
J.  L.  Kooijmans,  G.  Lettinga,  and  G  Rodriguez 
Parra. 

Institution  of  Water  Engineers  and  Scientists  Jour- 
nal, Vol.  39,  No.  5,  p  437-451,  October  1985.  9  fig, 
Href. 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Watte  Treatment  Processes 


Descriptors:  'Domestic  wastewater,  ^Wastewater 
treatment,  •Developing  countries.  Tropical  re- 
gions, Agrarian  wastes,  Cali,  Colombia,  Anaerobic 
treatment.  Sludge  digestion. 

Application  of  conventional,  advanced  wastewater 
treatment  technologies  are  not  economically  feasi- 
ble in  developing  countries  due  to  high  investment 
and  operating  costs  and  the  lack  of  skilled  staff  for 
operation  and  maintenance.  One  new  technology, 
which  has  a  lower  operating  cost,  and  easier  main- 
tenance and  operation  standards,  is  the  Upflow 
Anaerobic  Sludge  Blanket  (UASB),  which  was 
developed  some  12  years  ago  at  the  Agricultural 
University  of  Wageningen,  in  the  Netherlands,  as  a 
pre-treatment  of  medium  and  high  strength  agro- 
industrial  wastes  (in  terms  of  COD),  mainly  of 
agrarian  origin.  Since  the  optimum  process  tem- 
peratures are  in  the  range  of  30-40  C,  the  anaerobic 
process  was  not  considered  to  be  feasible  for  treat- 
ment of  low  strength  domestic  sewage,  particularly 
not  under  climatological  conditions  where  the  tem- 
perature may  drop  to  8-10  C  or  even  lower.  This 
paper  gives  a  short  description  of  the  UASB  proc- 
ess and  its  characteristics,  and  of  the  pilot  plant 
research  performed  in  Cali,  Columbia,  and  the 
main  results  obtained  so  far.  The  first  phase  of  the 
project,  which  also  included  some  post-treatment 
research,  was  terminated  at  the  end  of  1984,  but 
the  research  will  be  continued.  In  the  second  phase 
emphasis  will  be  put  on  the  treatment  of  combined 
domestic-industrial  flows,  upscaling,  and  reuse  of 
the  effluent  for  irrigation  after  post-industrial 
flows,  upscaling,  and  reuse  of  the  effluent  for  irri- 
gation after  post-treatment  and  sludge  disposal. 
(Lantz-PTT) 
W86-05305 


ORGANIC  LOADING  STUDY  OF  FULL-SCALE 
SEQUENCING  BATCH  REACTORS, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

R.  L.  Irvine,  L.  H.  Ketchum,  Jr.,  M.  L.  Arora,  and 
E.  F.  Barth. 

Water  Pollution  Control  Federation  Journal,  Vol. 
57,  No.  8,  p  847-853,  August  1985.  1  fig,  11  tables, 
16  ref. 

Descriptors:  'Sequencing  batch  reactors,  'Organic 
loading,  'Wastewater  treatment,  Phosphorus, 
Flow  rate,  Energy  Use,  Biochemical  oxygen 
demand,  Sludge  disposal,  Sludge  digestion. 

Sequencing  batch  reactors  are  a  time-oriented  acti- 
vated sludge  system  shown  in  full  scale  to  be 
capable  of  achieving  biochemical  oxygen  demand, 
suspended  solids  and  nitrogen  removal,  biological 
phosphorus  removal,  and  the  treatment  of  hazard- 
ous waste.  Test  data  are  presented  for  both  low 
and  high  organic  loading.  The  SBR  demonstrated 
high  treatment  performance  for  biological  oxygen 
demand  (BOD)  and  suspended  sediment  (SS)  re- 
moval. Effluent  limits  of  10  mg/L  BOD  and  SS 
were  easily  attainable  and  biological  phosphorus 
removal  was  readily  achieved.  A  wide  range  of 
operating  potential  was  also  demonstrated  by 
showing  similar  performance  from  two  parallel 
SBRs:  one  with  a  sludge  age  of  9.5  days,  a  yield  of 
0.82  kg  sludge  wasted/kg  BOD  applied,  and  an 
organic  loading  of  0.42  kg  BDAg  mixed  liquid 
volatile  suspended  solids  (MLVSS)/d  on  an  aer- 
ation time  adjusted  basis;  and  the  other  with  a 
sludge  age  of  38  days,  a  yield  of  0.56  kgAg  and  a 
corresponding  loading  of  0.16  kg  BODAg 
MLVSS/d.  Aeration  energy  use  in  kWhAg  BOD 
applied  ranged  over  a  wide  spectrum;  60%  more 
energy  was  needed  per  kilogram  BOD  applied  in 
the  North  SBR  than  the  South  SBR.  However,  the 
kilowatthours  needed  for  each  kilogram  BOD  ac- 
tually oxidized  (not  carried  off  with  the  waste 
sludge)  was  quite  similar;  6.0  kWhAg  BOD  oxi- 
dized was  needed  for  the  North  SBR,  and  6.7 
kWhAg  was  needed  for  the  South  SBR.  Two 
major  conclusions  can  be  drawn  from  this  study. 
First,  effluent  quality  from  both  SBRs  was  excel- 
lent. Second,  energy  use  in  the  more  highly  loaded 
system  was  about  30%  less  than  that  for  the  system 
with  lower  loading,  based  on  kilogram  BOD,  ap- 
plied. (Lantz-PTT) 
W86-05308 


TECHNOLOGY  EVALUATION  OF  SEQUENC- 
ING BATCH  REACTORS, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
M.  L.  Arora,  E.  F.  Barth,  and  M.  B.  Umphres. 
Water  Pollution  Control  Federation  Journal,  Vol. 
57,  No.  8,  p  867-875,  August  1985.  3  fig,  2  tab,  20 
ref.  EPA  Contract  No.  68-02-1821. 

Descriptors:  'Sequencing  batch  reactors,  'Evalua- 
tions, 'Wastewater  treatment,  Activated  sludge, 
Design  standards,  Operating  policies,  Wastewater 
facilities. 

One  beneficial  innovative  and  alternative 
wastewater  treatment  technology  is  the  sequencing 
batch  reactor  (SBR).  The  major  obstacle  to  bring- 
ing SBR  technology  from  the  research  stage  to 
broader  practical  application  is  a  lack  of  widely 
accepted  design  standards.  The  results  of  a  post- 
construction  evaluation  of  8  facilities  indicate  that 
all  plants  are  producing  effluent  of  acceptable  qual- 
ity. Different  carbon,  nitrogen,  and  phosphorus 
removals  are  achieved  by  changes  in  operating 
strategy.  All  operators  report  that  SBR  is  easier  to 
operate  than  conventional  continuous-flow  sys- 
tems. All  U.S.  plants  have  experienced  problems 
with  decanter  mechanisms.  (McFarlane-PTT) 
W86-05309 


USING  ATP  TO  DETERMINE  THE  CHLO- 
RINE RESISTANCE  OF  FILAMENTOUS  BAC- 
TERIA ASSOCIATED  WITH  ACTIVATED 
SLUDGE  BULKING, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

J.  B.  Neethling,  K.  M.  Johnson,  and  D.  Jenkins. 
Water  Pollution  Control  Federation  Journal,  Vol. 
57,  No.  8,  p  890-894,  August  1985.  7  fig,  1  tab,  32 
ref.  NSF  Grant  No.  CME-8006295. 

Descriptors:  'Adenosine  triphosphate,  'Chlorine 
resistance,  'Filamentous  bacteria,  'Activated 
sludge,  'Bulking,  Bioluminescence,  Microbiologi- 
cal studies,  Chlorine,  Disinfection,  Dissolved 
oxygen. 

Activated  sludge  bulking  is  caused  by  the  uncon- 
trolled growth  of  filamentous  microorganisms  in 
activated  sludge,  and  controlled  by  doses  of  chlo- 
rine. Standard  enumeration  techniques  cannot  be 
used  with  organisms  growing  in  floes,  so  ATP 
concentration  was  used  in  this  study,  using  a  new 
luciferin/luciferase  method.  The  observed  effects 
of  a  disinfectants  on  microorganisms  depends  on 
enumerative  techniques.  In  this  study,  plate  count- 
ing was  more  sensitive  than  ATP  measurement. 
The  filaments  associated  with  low  food-to-micro- 
organism (F/M)  bulking  showed  more  resistance 
to  monochloramine  than  those  associated  with  low 
dissolved  oxygen  bulking.  Thus  higher  chlorine 
doses  may  be  needed  to  control  low  F/M  bulking. 
(McFarlane-PTT) 
W86-05310 


CHEMICAL  QUALITY  OF  PERCHED  SEPTIC 
TANK  EFFLUENT  FOR  PLANT  USE  AND  RE- 
CHARGE, 

Agricultural  Research  Service,  Fresno,  CA.  Water 

Management  Research  Lab. 

H.  I.  Nightingale,  and  R.  L.  McCormick. 

Water  Pollution  Control  Federation  Journal,  Vol. 

57,  No.  9,  p  916-920,  September  1985.  4  fig,  4  tab, 

27  ref. 

Descriptors:  'Water  quality,  'Septic  tank  effluent, 
•Water  reuse,  'Water  recharge,  Nitrates,  Fertiliz- 
ers, Irrigation,  Leach  field,  Well  water,  Chlorides, 
Chemical  analysis. 

Abstract:  Septic  tank  and  soil  absorption  systems 
have  a  significant  role  in  onsite  domestic  waste 
disposal  strategies  but  their  impact  on  groundwater 
quality  is  variable.  A  new  rural,  residential  home 
with  onsite  domestic  water  well,  septic  tanks,  and 
leach  lines  was  studied.  After  3  years,  the  mean 
N03(-)-N  in  the  perched  water  was  1.2,  27.6,  and 
30.1  mg/1  at  0.5,  3.5,  and  6.5  m,  respectively  from 
the  leach  lines.  Measurements  for  perched  water 
elevations  within  the  leach  field  indicated  that  the 
recharge  mound  stayed  within  the  lot  boundaries; 
thus,    slow    percolation    of   the    perched    water 


through  the  restricting  sublayer  was  occurring. 
Soil  sampling  from  the  80-  to  140-cm  root  zone  at 
three  sampling  sites  within  the  leach  field  showed 
a  333%  increase  in  soil  N03(-)-N  (1.2  to  5.2  mg/ 
kg)  and  a  156%  increase  in  CL(-)  (4.0  to  10.3  mg/ 
kg)  during  the  3-year  period.  Once  front  yard 
vegetation  has  been  planted  and  develops,  the 
N03(-)  and  perched  water  could  be  used  to  reduce 
the  requirement  for  both  nitrogen-fertilization  and 
supplmemental  irrigation  (Lantz-PTT) 
W86-05311 


BIOASSAY  SYSTEM  FOR  INDUSTRIAL 
CHEMICAL  EFFECTS  ON  THE  WASTE 
TREATMENT  PROCESS:  PCB  INTERAC 
TIONS, 

T.  Vitkus,  P.  E.  Gaffney,  and  E.  P.  Lewis. 
Water  Pollution  Control  Federation  Journal,  Vol 
57,  No.  9,  p  935-941,  September  1985,  2  fig,  8  tab 
25  ref. 

Descriptors:  'Bioassay,  *Industrial  chemicals 
•Chemical  effects,  'Waste  treatment,  "Polychlori 
nated  biphenyls,  Biomonitoring,  Toxicity,  Aroch 
lor  1254,  Biological  oxygen  demand,  Chemica 
oxygen  demand. 

This  research  presents  the  results  of  an  investiga 
tion  using  a  lab-scale,  fixed-film  biomass  to  evalu 
ate  the  long-term  effects  of  continuous  exposure  U 
polychlorinated  biphenyls  (PCB).  The  mvestiga 
tion  was  stimulated  by  the  discovery  of  PCB  in  i 
municipal  waste  treatment  facility  influent  in  con 
junction  with  an  operation  record  that  exhibite< 
very  poor  biochemical  oxygen  demand  (BOD)  re 
moval  during  secondary  treatment  (trickling  fil 
ters).  Results  concluded  that:  1)  The  lab-scali 
waste  treatment  model  developed  was  an  efficien 
for  wastewater  treatment  and  for  evaluating  effect 
of  an  industrial  chemical  on  these  processes;  2)  Th 
chronic  and  acute  exposures  to  Aroclor  1254,  fros 
1  to  1000  microgram/L  and  2000  to  200  000  micro 
grams/L,  respectively,  did  not  alter  waste  treat 
ment  efficiency,  nor  did  the  Aroclor  doses  result  i 
any  visible  manifestations  of  toxicity  to  the  bic 
mass;  3)  There  was  no  evidence  of  biodegradatio: 
of  Aroclor  1254;  4)  The  biomass  accumulated  a 
estimated  Aroclor  6,200,000  microgramsAg  (dr 
weight)  during  the  study;  and  5)  Volatility  of  Arc 
clor  1254  most  likely  accounted  for  the  30  to  399 
loss  of  PCB  administered  to  the  model  systen 
(Lantz-PTT) 
W86-05312 


COOLING  TOWER  EVAPORATION  O 
TREATED  COAL  GASLFICATIOl 

WASTEWATERS, 

Pittsburgh  Univ.,  PA.  School  of  Engineering. 
R.  D.  Neufeld,  M.  R.  Debes,  C.  Moretti,  J. 
Mayernik,  and  G  Keleti. 

Water  Pollution  Control  Federation  Journal,  Vo 
57,  No.  9,  p  955-964,  September  1985.  3  fig,  1 1  tal 
16  ref.  DOE  Contract  No.  DE-AC18-81FC10291 

Descriptors:  •Cooling  tower,  *Coal  gasificatioi 
•Wastewater  treatment,  Biological  pretreatmet 
Polycyclic  aromatic  hydrocarbons,  Blowdow 
water,  Daphnia,  Bioaccumulation,  Organic  con 
pounds,  Water  pollution  effects,  Bioindicator 
Toxicity. 

The  objective  of  this  study  was  to  characterii 
cooling  tower  makeup,  blowdown,  evaporate,  at 
drift  when  fixed-bed  North  Dakota  lignite  co 
gasification  wastewaters  were  pretreated  with  sc 
vent  extraction,  free  ammonia  stirring,  and  aerob 
biological  processing.  There  were  tendencies  fi 
calcium  carbonate  deposition  and  chemical  coir 
sion,  under-deposit  corrosion  potentials,  and  seve 
foaming  in  cooling  tower  recirculation  watei 
Foaming  was  reduced  by  aerobic  biological  pro 
essing.  Significant  quantities  of  ammonia,  pnen 
lies,  and  total  organic  carbon  were  lost  selective 
to  the  atmosphere  from  the  cooling  tower.  WaU 
air  and  ash  samples  yielded  mostly  negative  Am 
tests.  Biological  pre-treatment  had  little  effect  ( 
blowdown  toxicity  but  did  remove  organic  coi 
pounds  from  makeup  waters.  Bioaccumulative  p 
lycyclic  aromatic  compounds  were  found 
makeup  and  blowdown  waters  thus  air  pollutii 
potential  exists  from  this  cooling  tower  sourc 
(McFarlane-PTT) 
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W86-05313 


SELECTING  EFFECTIVE  SOFTWARE  FOR 
WATER  AND  WASTEWATER  TREATMENT 
FACELnTES, 

Engineering-Science,  Inc.,  Atlanta,  GA. 

M.  R.  D'Alessandro. 

Public  Works,  Vol.  117,  No.  2,  p  42-44,  February 

1986. 

Descriptors:  'Computers,  'Wastewater  treatment, 
•Training,  Management  planning,  Computer  pro- 
grams, Automation,  Process  control,  Water  treat- 
ment. 

This  article  focuses  on  the  implementation  of  com- 
puter hardware  and  software  to  get  the  operator  of 
a  wastewater  or  water  treatment  plant  to  use  com- 
puters to  streamline  operation,  maintenance,  and 
management  procedures  to  enhance  process  per- 
formance and  reduce  the  hours  required  for  vari- 
ous tasks.  During  system  design,  it  is  necessary  to 
recognize  those  aspects  of  treatment  management 
that  are  improvable  by  use  of  a  computer.  Three 
treatment  operational  areas  that  are  well  suited  for 
implementation  of  a  microcomputer  are  data  man- 
agement and  evaluation,  process  control,  and  total 
maintenance.  User  considerations  to  look  for  in  the 
computer  software  system  include  key-trapping, 
error-trapping,  and  program  movement  features. 
Implementation  considerations  should  also  be  ac- 
counted for  at  the  time  of  software  and  hardware 
installation.  Installation  plans  should  include  a 
well-designed  training  program  that  features  an 
initial  review  of  the  operating  manual,  classroom 
instruction  for  review  of  system  capabilities,  hands- 
on  training  with  actual  microcomputer  operation, 
review  of  system  security  for  managers,  and  hands- 
on  training  of  managers  for  system  utilities  such  as 
data  file  management.  (Geiger-PTT) 
W86-05319 


DISTRIBUTION  OF  RETENTION  TIMES  IN 
MODEL  BIOLOGICAL  FILTERS  CONTAIN- 
ING PACKED  SPHERES, 

Technical  Univ.  of  Istanbul  (Turkey).  Dept.  of 

Environmental  Engineering. 

Y.  Muslu. 

Water  Research,  Vol.  20,  No.  3,  p  259-265,  March 

1986.  5  fig,  1  tab,  25  ref. 

Descriptors:  'Wastewater  treatment,  'Models, 
•Biological  filters,  'Retention  time,  'Trickling  fil- 
ters, 'Theoretical  analysis,  Flow  velocity,  Flow 
rates,  Mathematical  models,  Mathematical  studies, 
Packed  beds. 

A  major  element  of  substrate  utilization  in  biologi- 
cal filters  is  the  liquid  retention  time.  Biological 
efficiency  is  influenced  by  retention  time  rather 
than  the  form  of  the  C-curves  (flow-through 
curves).  A  theory  developed  for  computing  flow 
time  using  the  velocity  equation  of  the  laminar 
regime  was  experimentally  verified  and  the  ranges 
of  validity  of  dispersed  plug  flow  and  mixed  flow 
were  determined  to  compute  the  retention  time. 
Mean  residence  time  when  plotted  vs.  hydraulic 
loading  on  a  log-log  paper  provides  straight  lines. 
To  reach  this  result,  the  hydraulics  of  falling  films 
and  jets  was  used.  (Geiger-PTT) 
W86-05329 


FEEDFORWARD  CONTROL  OF  A 
WASTEWATER  PLANT, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Chemical  Engineering. 

G.  D.  Corder,  and  P.  L.  Lee. 

Water  Research,  Vol.  20,  No.  3  p  301-309,  March 

1986.  14  fig,  1  tab,  16  ref. 

Descriptors:  'Wastewater  treatment,  'Process  con- 
trol, 'Activated  sludge  process,  'Models,  'Aer- 
ation, 'Dissolved  oxygen.  Aeration  tanks, 
Wastewater  facilities,  Simulation  analysis,  Spectral 
analysis,  Cost  analysis,  Mathematical  models, 
Oxygen  demand. 

A  feedforward  control  strategy  to  compensate  for 
disturbances  in  the  applied  biological  load  to  the 
activated  sludge  plant  was  designed.  This  strategy 


was  generated  from  Laplace-domain  transfer  func- 
tion models  predicting  the  dissolved  oxygen  con- 
centration at  the  end  of  the  aeration  tank  from  the 
applied  biological  load  and  the  air  flowrate.  In 
producing  these  models,  the  Luggage  Point 
Wastewater  Treatment  Plant  was  used  to  obtain 
plant  data.  After  conducting  a  series  of  computer 
simulation  tests,  the  improvement  in  performance 
using  the  new  control  scheme  compared  to  the 
existing  dissolved  oxygen  feedback  controller  re- 
sulted in  a  20%  reduction  in  air  flowrate.  It  is 
estimated  the  new  strategy  would  give  a  payback 
period  of  less  than  15  months.  (Author's  abstract) 
W86-05335 


ROLE  OF  AQUATIC  PLANTS  IN 
WASTEWATER  TREATMENT  BY  ARTIFICIAL 
WETLANDS, 

San  Diego  Water  Reclamation  Agency,  Santee, 

CA. 

R.  M.  Gersberg,  B.  V.  Elkins,  S.  R.  Lyon,  and  C. 

R.  Goldman. 

Water  Research,  Vol.  20,  No.  3,  p  363-368,  March 

1986.   3  fig,  2  tab,  23  ref.  CA  Dept.  of  Water 

Resources  grant  B-53459  AM  IV  and  EPA  grant 

CR-807299-03-0. 

Descriptors:  'Aquatic  plants,  'Wastewater  treat- 
ment, 'Wetlands,  'Nitrogen  removal,  'Denitrifica- 
tion,  Ammonia,  Biochemical  oxygen  demand,  Sus- 
pended solids,  Nitrification,  Bulrushes,  Cattails, 
Root  zone,  Rhizosphere,  Advanced  wastewater 
treatment. 

This  report  describes  studies  using  artificial  wet- 
lands which  quantitatively  assess  the  role  of  each 
of  three  higher  aquatic  plant  types  (bulrush, 
common  reed,  and  cattail)  in  the  removal  of  nitro- 
gen (via  sequential  nitrification-denitrification), 
BOD  and  total  suspended  solids  (TSS)  from  pri- 
mary municipal  wastewaters.  During  the  period 
August  1983-December  1984,  the  mean  ammonia 
concentration  of  24.7  mg/liter  in  the  primary 
wastewater  inflow  (hydraulic  application  rate  = 
4.7  cm/day)  was  reduced  to  mean  effluent  levels  of 
1.4  mg/liter  for  the  bulrush  bed,  5.3  mg/liter  for 
the  reed  bed  and  17.7  mg/liter  for  the  cattail  bed. 
For  all  three  vegetated  beds,  the  mean  effluent 
ammonia  values  were  significantly  below  that  for 
the  unvegetated  control  bed  and  for  the  inflow. 
The  bulrushes  and  reeds  proved  to  be  superior  at 
removing  ammonia,  both  with  mean  effluent  levels 
significantly  below  that  for  the  cattail  bed.  The 
high  ammonia-N  and  total  N  removal  efficiencies 
of  the  bulrush  and  reed  beds  are  attributed  to  the 
ability  of  these  plants  to  translocate  oxygen  from 
shoots  to  roots,  which  in  turn  stimulates  sequential 
nitrification-denitrification.  BOD  removal  efficien- 
cies were  also  highest  in  the  bulrush  and  reed  beds. 
These  findings  suggest  that  higher  aquatic  plants 
can  play  a  significant  role  in  secondary  and  ad- 
vanced wastewater  treatment  by  wetland  systems. 
(Geiger-PTT) 
W86-05342 


EFFECT  OF  TRACER  DIFFUSION  IN  BIO- 
FTLM  ON  RESIDENCE  TIME  DISTRIBU- 
TIONS, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

D.  K.  Stevens,  P.  M.  Berthouex,  and  T.  W. 
Chapman. 

Water  Research,  Vol.  20,  No.  3,  p  369-375,  March 
1986.  6  fig,  3  tab,  8  ref. 

Descriptors:  'Tracers,  'Wastewater  treatment, 
•Dye  releases,  'Dyes,  'Biofilters,  'Biological 
membranes,  'Fluidized  beds,  Error  analysis, 
Models,  Mixing,  Diffusion  coefficient,  Temporal 
distribution. 

Estimating  fixed-film  biological  reactor  character- 
istics is  often  complicated  by  interaction  of  the 
tracer  that  is  used  in  residence  time  distribution 
(RTD)  studies  with  the  biofilm  in  a  way  that 
causes  the  RTD  curve  to  have  a  long  tail.  This  tail 
can  result  from  hold-up  of  tracer  within  the  bio- 
film. A  reactor  model  that  ignores  the  diffusion 
rate  at  which  tracer  enters  and  leaves  the  biofilm 
may  be  seriously  in  error.  Data  from  RTD  studies 
in  a  fluidized  bed  reactor  are  presented  and  a 


model  that  accounts  for  diffusion  of  tracer  in  the 
biofilm  is  used  to  explain  the  experimental  data.  A 
material  balance  on  inorganic  nitrogen  is  also  given 
to  verify  the  organic  dye  tracer  results.  The  condi- 
tions under  which  diffusion  of  tracer  will  cause 
large  distortions  are  defined.  (Author's  abstract) 
W86-05343 


ALGAE  REMOVAL  BY  FINE  SAND/SILT  FIL- 
TRATION, 

Louisiana  Dept.  of  Transportation  and  Develop- 
ment, Baton  Rouge. 

For  primary  bibliographic  entry  see  Field  5F. 
W86-05344 


METHANOGENIC  DIGESTION  USING 
MIXED  SUBSTRATE  OF  ACETIC,  PROPIONIC 
AND  BUTYRIC  ACIDS, 

Tohoku  Univ.,  Sendai  (Japan).  Dept.  of  Civil  En- 
gineering. 

Ch.-Y.  Lin,  K.  Sato,  T.  Noike,  and  J.  Matsumoto. 
Water  Research,  Vol.  20,  No.  3,  p  385-394,  March 
1986.  10  fig,  4  tab,  33  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Biological  wastewater  treatment,  'Or- 
ganic acids,  'Methane,  'Retention  time,  Methane 
bacteria,  Digestion,  Organic  compounds,  Acetic 
acid,  Butane,  Propane,  Chemical  oxygen  demand, 
Anaerobic  conditions,  Performance  evaluation. 

Experiments  on  methanogenic  digestion  using  high 
concentrations  of  mixed  substrates  were  conduct- 
ed. The  major  intermediate  products  of  anaerobic 
digestion  such  as  acetic,  propionic  and  butyric 
acids  were  mixed  in  a  ratio  of  2:1:1  (COD  basis), 
respectively,  and  used  as  a  substrate  for  feeding 
into  continuous-flow  chemostat  reactors  main- 
tained at  35  degrees.  These  reactors  were  operated 
stably  at  higher  feed  substrate  concentrations  and 
shorter  hydraulic  retention  times  (HRT)  than  those 
using  a  single  component  of  volatile  fatty  acids  as  a 
substrate.  At  an  HRT  of  4.43  days,  the  methano- 
genesis  occurred  normally  up  to  a  feed  substrate 
concentration  of  70,000  mg  COD/liter.  At  a  feed 
substrate  concentration  of  20,000  mg  COD/liter, 
the  methanogenesis  occurred  normally  up  to  an 
HRT  of  2.91  days  and  the  minimum  SRT  for 
microbial  populations  was  calculated  to  be  2.42 
days.  An  increase  in  feed  substrate  concentration 
adversely  affected  the  propionate  degradation 
strikingly,  while  a  decrease  in  HRT  significantly 
adversely  affected  the  acetate  and  propionate  deg- 
radation. The  methane  production  was  0.30  liter/g 
COD  utilized,  and  it  was  independent  of  the  feed 
substrate  concentration  and  HRT.  Bacilli  were  pre- 
dominant in  all  reactors,  but  sarcinae  appeared  in 
the  reactors  with  high  feed  substrate  concentra- 
tions and  short  HRTs.  Phenomena  in  digester  fail- 
ure due  to  methanogen  washout  were  also  ob- 
served. (Author's  abstract) 
W86-05345 


REMOVAL  OF  PARAQUAT,  DIQUAT,  AND 
AMITROLE  FROM  AQUEOUS  SOLUTION  BY 
CHEMICALLY  MODIFIED  PEAT, 

Colorado   School   of  Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

For  primary  bibliographic   entry  see   Field   5G 

W86-05383 


BACTERIAL  PROFILE  OF  PETROCHEMICAL 
INDUSTRY  EFFLUENTS, 

Baroda  Univ.  (India).  Dept.  of  Biochemistry. 

H.  D.  Goud,  L.  J.  Parekh,  and  C  V. 

Ramakrishnan. 

Environmental  Pollution  (Series  A),  Vol.  39,  No. 

1,  p  27-37,  1985.  1  fig,  4  tab,  26  ref. 

Descriptors:  'Biodegradation,  'Path  of  pollutants, 
'Fate  of  pollutants,  'Industrial  wastewater,  'Hy- 
drocarbons, 'Bacteria,  'Heavy  metals,  Bacillus, 
Pseudomonas,  Aeromonas,  Azotobcter,  Cobalt, 
Copper,  Lead,  Mercury,  Molybdenum,  Zinc,  Ef- 
fluents, India. 

The  microbial  profile  of  petrochemical  industry 
effluents  was  investigated  at  different  points  in  an 
activated   sludge   wastewater   treatment   plant   in 
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Baroda,  India.  Chemical  oxygen  demand  was 
higher  than  biological  oxygen  demand  (BOD)  in 
all  samples.  Among  the  92  isolates,  four  bacterial 
cultures,  Pseudomonas  spp.  P-51,  Bacillus  spp.  P- 
79,  Aeromonas  spp.  P-71  and  Azotobacter  spp.  P- 
23,  grew  well  on  petrochemicals  such  as  benzene, 
butanol,  ethylene  glycol,  n-heptane,  methanol,  ace- 
tonitrile,  phenol  and  xylene,  and  showed  resistance 
to  heavy  metals  such  as  cobalt,  copper,  lead,  mer- 
cury, molybdenum  and  zinc.  Preliminary  studies 
using  a  mixture  of  the  four  bacteria  showed  a 
reduction  in  BOD  in  a  sample  petrochemical  waste 
from  350  microgram/ml  to  150  microgram/ml  in 
48  hr  at  30  C.  It  is  suggested  that  these  bacteria 
may  play  an  important  role  in  the  purification  of 
petrochemical  industry  effluents.  (Peters-PTT) 
W86-05393 


WASTE-WATER  INJECTION:  GEOCHEMICAL 
AND  BIOGEOCHEMICAL  CLOGGING  PROC- 
ESSES, 

San  Jose  State  Univ.,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W86-O5402 


ELECTROCHEMICAL  TREATMENT  OF  IN- 
DUSTRIAL WASTEWATER, 

Vsesoyuznyi   Nauchno-IssledovateFskii   Inst.   Vo- 

dosnabzheniya,   Kanalizatsii,  Gidrotekhnicheskikh 

Sooruzhenii  i  Inzhenernoi  Gidrogeologii,  Moscow 

(USSR). 

V.  E.  Cenkin,  and  A.  N.  Belevtsev. 

Effluent  and  Water  Treatment  Journal,  Vol.  25, 

No.  7,  p  243-44,  246-247,  July  1985.  4  fig. 

Descriptors:  •Electrodialysis,  'Electrolysis, 
•Wastewater  treatment,  Industrial  wastewater, 
Electrodes,  Chromium,  Cyanide,  Electrochemis- 
try, Advanced  wastewater  treatment,  Wastewater 
oxidation,  Coagulation,  USSR,  Organic  com- 
pounds, Pulp  and  paper  industry,  Chemical  wastes, 
Mine  wastes,  Dyes.2274. 

Electrochemical  wastewater  treatment  processes 
used  in  the  USSR  are  discussed.  Direct  anodic 
oxidation  entails  the  destruction  of  dissolved  (usu- 
ally organic)  impurities  in  electrolysis  units  at  high 
current  densities.  The  process  can  be  combined 
with  cathodic  reduction  to  treat  wastewater  con- 
taining cyanides,  amines,  aldehydes,  azo  dyes,  mer- 
captans,  and  other  by-products  of  the  refining, 
pulp  and  paper,  and  chemical  industries.  Electro- 
dialysis,  used  to  treat  mine  waste  effluents  and  to 
regenerate  products  from  spent  process  solutions, 
involves  separating  inorganic  salt  ions  from 
wastewater  in  multi-cell  unit  employing  ion-ex- 
change membranes.  Electrocoagulation  (Using 
Soluble  Fe  and  Al  anodes  to  form  insoluble  preci- 
pitates with  contaminants)  and  electroflotation 
(with  insoluble  electrodes)  are  efficient  agains  dis- 
persed impurities  that  form  stable  collodial  systems 
in  liquid:  e.g.,  chromium  compounds;  sulfide,  phos- 
phate or  fluoride  ions.  The  efficiency  and  energy 
requirements  of  the  processes  are  analyzed.  (Rob- 
inson-PTT) 
W86-054O3 


5E.  Ultimate  Disposal  Of  Wastes 


EVALUATING    THE    IN-VESSEL    COMPOST- 
ING OPTION,  PART  I, 

Environmental   Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic   entry   see  Field   5D. 

W86-04716 


disposal  is  described.  The  District's  Central 
wastewater  treatment  plant  currently  produces  ap- 
proximately 60-70  tons  of  anaerobically  digested 
sludge  per  day,  with  a  sludge  load  anticipated  in 
the  year  2004  by  100  dry  tons/day.  The  DU  con- 
cept, which  consists  of  a  combined  approach  of 
composting  and  land  application,  was  chosen  in 
1981  as  the  best  among  the  alternatives  in  the 
sludge  management  plan.  Two  products  will  be 
produced  and  marketed  in  1986:  compost  and 
liquid,  which  are  marketed  under  the  trademark 
'Metrogro.'  The  liquid  constitutes  40%  of  the 
output  applied  to  agricultural  land.  The  District 
believes  that  the  success  of  Metrogro  Liquid  is  an 
example  of  what  can  be  accomplished  through 
public  relations  and  promotion.  The  liquid  portion 
of  the  program  has  gone  from  intense  public  resist- 
ance to  an  overwhelming  success.  (Rochester- 
PTT) 
W86-04717 


SLUDGE  MANAGEMENT  ALTERNATIVES 
FOR  SAN  DIEGO, 

Nolte  (George   S.)  and  Associates,   Sacramento, 

CA. 

R.  W.  Crites,  and  D.  Richard. 

Biocycle  BCYCDK,  Vol.  27,  No.  4,  p  50-55,  April 

1986.  2  fig,  5  tab,  6  ref. 

Descriptors:  *Sludge  disposal,  'San  Diego,  'Com- 
posting, 'Land  application,  'Management  plan- 
ning, Sod  farming,  Site  selection,  Landfilling,  Cali- 
fornia. 

The  difficulties  presented  to  the  City  of  San  Diego, 
California,  by  the  need  to  move  its  sludge  drying 
operation  are  described  and  management  alterna- 
tives are  discussed.  A  master  plan  is  being  prepared 
that  examines  alternatives  to  landfilling  of  dewa- 
tered  sludge,  including  dedicated  land  disposal, 
agriculture  use,  land  reclamation,  composting,  and 
ocean  disposal.  Considerable  interest  has  been  ex- 
pressed in  the  beneficial  use  of  sludge  for  agricul- 
ture, land  reclamation,  and  distribution  of  compost. 
The  present  recommendation  is  for  a  sludge  reuse 
program  with  multiple  options  that  include  distri- 
bution of  compost  as  well  as  agricultural  land 
application,  land  reclamation,  and  reuse  in  sod 
farming.  Existing  sludge  management  in  San 
Diego,  site  selection,  sludge  characteristics,  land 
application,  and  composting  are  discussed.  (Roch- 
ester-PTT) 
W86-04718 


SULFUR  OXIDES  CONTROL  TECHNOLOGY 
SERIES:  FLUE  GAS  DESULFURIZATION; 
LIME/LIMESTONE  PROCESSES, 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic   entry   see   Field   5D. 

W86-04819 


USE  AND  DISPOSAL  OF  MUNICIPAL 
WASTEWATER  SLUDGE, 

Eastern  Research  Group,  Inc.,  Arlington,  MA. 
For  primary  bibliographic  entry  see  Field  5D. 
W86-04826 


SEPTAGE     TREATMENT     AND     DISPOSAL: 
HANDBOOK, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

For  primary  bibliographic  entry  see  Field   5D. 

W86-04828 


DENVER'S  DUAL  UTILIZATION  SLUDGE 
PROGRAM, 

Black  and  Veatch,  Aurora,  CO. 

P.  J.  Psaris,  and  R.  Tardy. 

Biocycle  BCYCDK,  Vol.  27,  No.  4,  p  28-30,  April 

1986.  7  tab. 

Descriptors:  'Denver,  'Sludge  disposal,  'Com- 
posting, 'Land  application,  'Liquid  sludge,  Metro- 
gro, Municipal  wastewater,  Colorado. 

The  Denver  (Colorado)  Sewage  Disposal  District 
No.  l's  'Dual  Utilization'  (DU)  concept  of  sludge 


ESTIMATING        SLUDGE        MANAGEMENT 
COSTS. 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Office  of  Research  and  Development. 

For  primary  bibliographic   entry  see   Field   5D. 

W86-04829 


MUNICIPAL  WASTEWATER  SLUDGE  COM- 
BUSTION TECHNOLOGY. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Center  for  Environmental  Research  Informa- 
tion. 

For  primary  bibliographic  entry  see  Field  5D. 
W86-04835 


PROCESS    DESIGN    MANUAL    FOR    LAND 
TREATMENT  OF  MUNICIPAL 

WASTEWATER:  SUPPLEMENT  ON  RAPID  IN- 
FILTRATION AND  OVERLAND  FLOW. 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Office  of  Water  Program  Operations. 

For  primary  bibliographic   entry  see   Field   5D. 

W86-04840 


RAPID  INFILTRATION, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

For  primary   bibliographic  entry  see   Field   5D. 

W86-04841 


OVERLAND  FLOW, 

ERM-Southeast,  Inc.,  Brentwood,  TN. 

For   primary   bibliographic  entry  see   Field   5D. 

W86-04842 


ENVIRONMENTAL  ASPECTS  OF  THE  COM- 
BUSTION OF  SEWAGE  SLUDGE  IN  A  UTILI- 
TY BOILER, 

Stone  and  Webster  Engineering  Corp.,  New  York. 
D.  Samela,  G.  M.  Tsoumpas,  G.  K.  Welshans,  and 
M.  L.  Zwillenberg. 

Environmental  Progress,  Vol.  5,  No.  2,  p  110-115, 
May  1986.  7  tab,  11  ref. 

Descriptors:  'Sludge  disposal,  'Combustion,  'Air 
emissions,  Pollutants,  Leachates,  Arsenic,  Barium, 
Dewatering,  Cadmium,  Chromium,  Lead,  Mercu- 
ry, Selenium,  Silver,  Zinc,  Secondary  wastewater 
treatment,  Primary  wastewater  treatment. 

The  combustion  of  three  dewatered  municipal 
sewage  sludges  which  were  representative  of 
sludges  that  could  be  considered  for  co-firing  in  a 
utility  boiler  was  studied.  Milorganite  sludge  (M 
sludge,  Milwaukee,  WI)  is  typically  a  residential- 
type  sludge  which  has  received  secondary  treat- 
ment and  chemical  treatment  using  ferric  chloride 
(FeC13).  M  sludge  is  packaged  and  sold  commer- 
cially as  an  organic  fertilizer.  The  Atlantic  City 
(NJ)  sludge  (A  sludge)  is  also  a  residential  type 
sludge;  however,  it  is  a  primary  treatment  sludge 
that  has  not  been  biologically  treated.  The  World 
Resources  (Phoenix,  AZ)  Sludge  (P  sludge)  is  an 
industrial-type  sludge  which  has  received  second- 
ary treatment.  The  forms  in  which  metals  are 
found  in  sludge  will  influence  their  behavior  on 
firing.  High  efficiency  electrostatic  precipitators  or 
baghouses  would  be  required  to  control  total  sus- 
pended particulate  emissions.  The  emissions  for 
CO,  N02,  and  trace  metals  increased  with  sludge 
firing.  The  S02  emissions  decreased  for  sludge/oil 
firing,  but  increased  for  sludge/coal  firing.  Howev- 
er, the  S02  PSD  (Prevention  of  Significant  Dete- 
rioration) incremental  consumption  was  well 
below  the  allowable  limit  for  sludge  coal  firing. 
Air  quality  impacts  were  all  well  below  the  Na- 
tional Ambient  Air  Quality  Standards.  The  quanti- 
ty of  solid  wastes  requiring  handling  and  disposal 
increased  significantly.  The  tested  sludges  did  not 
demonstrate  hazardous  waste  characteristics. 
However,  there  is  a  potential  for  a  wide  variability 
in  the  sludge  composition  due  to  differences  in  the 
quantity  and  character  of  the  industrial  wastes  in 
the  community,  and  the  unit  operations  employed 
at  the  sewage  treatment  plant.  (Peters-PTT) 
W86-04948 


FILTRATE  AND  CAKE  QUALITY  IN  SLUDGE 
DEWATERING, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Civil  Engineering. 

J.  O.  Ademiluyi. 

Effluent  and  Water  Treatment  Journal,  Vol.  26, 

No.  3/4,  p  114-117,  March/ April  1986.  4  fig,  25 

ref. 

Descriptors:  'Sludge,  'Dewatering,  'Filtrate, 
Cake  quality,  Oil  waste  sludge,  Beef  sludge,  Do 
mestic  sludge,  Oxidation  pond,  Food-processing 
wastes,   Industrial   wastewater,   Domestic  wastes 

Sludge-dewatering  factors  such  as  pressure  and 
sludge  conditioning,  were  studied  for  their  effect! 
on  sludge  filtrability.as  well  as  filtrate  and  calu 
qualities  at  constant  vacuum  pressure,  especiall) 
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when  the  filtrate  or  cake  is  the  primary  product  of 
filtration.  Pressure  and  chemical  conditioning 
affect  the  resulting  cake  and  filtrate  concentrations 
during  sludge  filtration.  Cake  concentration  in- 
creases with  increasing  pressure.  In  the  three 
sludges  tested,  oil  waste,  beef  (from  a  slaughtering 
house),  and  domestic,  different  values  were  ob- 
tained for  pressure  versus  filtrate  concentration. 
Filtrate  concentration  can  increase  with  the  pres- 
sure, as  shown  by  the  oxidation  pond  and  the  beef 
sludges  tested.  A  decrease  in  filtrate  concentration 
with  increasing  pressure  is  obtained  with  the  oil 
waste  sludge  tested.  If  the  ultimate  objective  of  a 
dewatering  process  is  to  obtain  a  high  quality  cake, 
high  filtration  pressure  must  be  used,  even  through 
filtrability  is  low  at  such  pressures.  (Peters-PTT) 
W86-04954 


SANITARY  LANDFILL  LEACHATE  RECYCLE, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 
and  Environmental  Engineering. 
G.  F.  Lee,  R.  A.  Jones,  and  C.  Ray. 
Biocycle  BCYCDK,  Vol.  27,  No.  1,  p  36-38,  Janu- 
ary 1986.  1  fig,  1  tab,  7  ref. 

Descriptors:  *Sanitary  landfills,  *Groundwater 
pollution,  'Recycling,  *Surface  water,  *Leachates, 
Monitoring,  Remedies,  Wastewater  treatment, 
Landfills. 

A  general  overview  of  the  problems  of  landfill 
leachate  recycle  is  presented.  Leachate  recycle  can 
increase  the  rate  of  landfill  stabilization  and  be 
used  for  leachate  treatment  and  disposal,  but  may 
lead  to  increased  groundwater  contamination. 
Concentration  ranges  for  components  of  landfill 
leachate  and  a  suggested  design  for  landfill  leach- 
ate recycle  system  with  gas  reclamation  are  includ- 
ed. In  general  sanitary  landfill  leachate  recycle  will 
not  likely  provide  a  leachate  that  is  sufficiently 
well-treated  so  that  it  may  enter  groundwater 
without  fear  of  contamination  problems  or  may  be 
discharged  into  surface  waters  without  further 
treatment.  Basically,  therefore,  leachate  recycle 
will  reduce,  to  some  extent,  some  contaminants  in 
the  leachate,  but  will  require  additional  treatment 
by  more  conventional  means.  Rigorous  monitoring 
and  remediation  programs  must  be  conducted  in- 
definitely to  ensure  that  surface  and/or  ground- 
water contamination  does  not  occur.  Leachate  re- 
cycle is  likely  to  be  most  readily  practiced  at  new 
landfills  that  have  been  properly  designed  and 
operated  with  a  double-lined  leachate  collection 
system  to  minimize  the  likelihood  of  groundwater 
contamination.  (Rochester-PTT) 
W86-04971 


EVALUATING  MATURITY  AND  METAL 
TRANSFER  OF  MSW  COMPOST, 

Faculte   des   Sciences  Agronomiques   de   l'Etat, 
Gembloux  (Belgium). 
P.  J.  Anid. 

Biocycle  BCYCDK,  Vol.  27,  No.  1,  p  46-47,  Janu- 
ary 1986.  9  ref. 

Descriptors:  'Composting,  *Trace  metals,  ♦Horti- 
culture, 'Soil  tests,  *Land  disposal,  *  Municipal 
wastes,  Toxicity,  Crop  yield,  Thermophilic  bacte- 
ria, Monitoring,  Decomposition,  Lettuce,  Spinach, 
Rye,  Zinc,  Nickel. 

Procedures  were  developed  to  monitor  the  decom- 
position of  municipal  sewer  waste  compost  and  to 
assess  stabilization  of  composting  material.  The 
effects  of  various  compost  loadings  on  the  quanti- 
tative and  qualitative  yields  of  spinach,  rye  grass, 
and  lettuce  were  determined.  In  addition,  the  rela- 
tion, if  any,  between  soil  metal  content,  conven- 
tionally extracted  to  actual  crop  uptake,  and  com- 
post levels  to  avoid  phytotoxicity  were  defined. 
Thermophilic  bacteria  may  be  at  the  origin  of 
compost  toxicity  experienced  during  early  stages 
of  decomposition.  The  metal  concentrations  en- 
countered in  soil-compost  mixtures  and  plant  tis- 
sues were  not  sufficiently  high  to  inhibit  growth. 
Rye  grass  tolerates  high  compost  applications, 
whereas  a  moderate  application  (20%)  appears  ap- 
propriate for  sensitive  crops  such  as  lettuce  and 
spinach,  because  their  uptake  capacity  for  trace 
elements,  especially  Zn  and  Ni,  is  high.  Trace 
element  contents  in  soil  indicate  the  concentration 


potentially  available,  but  cannot  be  used  for  pre- 
dicting quantitative  absorption  by  crops.  (Roches- 
ter-PTT) 
W86-04972 


FEEDLOT  MANURE  USE  ON  DESERT  CROP- 
LAND, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 
Engineering. 

S.  Hathorn,  III,  and  W.  H.  Fuller. 
Biocycle  BCYCDK,  Vol  27,  No.  1,  p  48-51,  Janu- 
ary 1986.  3  tab,  15  ref. 

Descriptors:  *Feedlot  wastes,  'Deserts,  'Soil  or- 
ganic matter,  *Heavy  metals,  'Cropland,  Sor- 
ghum, Barley,  Salts,  Manure,  Crop  yields,  Loading 
rate,  Waste  management,  Waste  load,  Waste  dis- 
posal, Arizona,  Pima  loam  soils,  Phosphorus,  Am- 
monia, Nitrogen,  Arid  lands.  (Rochester-PTT). 

The  effects  of  feedlot  steer  manure  loading  rate 
and  cropping  pattern  upon  the  soil  fertility  status 
of  arid  land  were  determined,  using  the  following 
evaluation  criteria:  optimal  fertility  on  arid  land; 
maximum  manure  utilization  as  a  waste  manage- 
ment alternative;  and  avoidance  of  excessive  heavy 
metal  accumulation  in  crops.  Manure  applications 
up  to  an  approximate  optimal  rate  of  178  metric 
ton/hectare  will  increase  soil  fertility/small  grain 
yield  benefit  if  production  practices  are  adjusted  to 
properly  manage  manure-borne  salts  (and/or  am- 
monia). Even  after  following  for  2  yr  after  manure 
application,  residual  soil  fertility  benefit  and  salini- 
ty hazard  will  be  comparable  to  those  expected 
from  a  planting  immediately  after  manuring.  A 
single  178  metric  ton/hectare  manure  application 
will  sustain  overall  soil  fertility  for  economic 
yields  of  three  consecutive  small  grain  crops,  after 
which  soil  N  may  be  yield-limiting.  Even  a  single 
manure  application  of  45  metric  ton/hectare  will 
increase  and  sustain  desert  soil  organic  matter  and 
plant-available  P  to  levels  equal  to  or  greater  than 
native  levels  for  at  least  2  yr  of  small  grain  double- 
cropping.  Manuring  rates  as  great  as  448  metric 
tons/hectare  on  Pima  loam  soils  (Arizona,  USA) 
did  not  result  in  statistically  significant  concentra- 
tion of  heavy  metals  in  small  grain  commodities. 
(Rochester-PTT) 
W86-04973 


OMAHA  MOVES  FROM  'DISPOSE  ALL'  TO 
MANAGEMENT, 

Omaha  Public  Works  Dept.,  NE.  Quality  Control 
Div. 

K.  Stevens. 

Biocycle  BCYCDK,  Vol.  27,  No.  2,  p  26-27,  Feb- 
ruary 1986.  2  fig. 

Descriptors:  'Composting,  'Organic  wastes,  'Re- 
cycling, 'Sludge,  'Management  planning, 
'Omaha,  Nebraska,  Cost  analysis,  Wastewater 
treatment,  Landfills,  Nonstructural  alternatives, 
Monitoring,  Industrial  wastes,  Grass,  Brush,  Race 
track  bedding,  Marketing,  Farm  management, 
Horticulture,  Soil  reclamation,  Turf  maintenance. 

The  philosophy  of  management,  'organic  process- 
ing centers',  compost  trials,  and  other  activities 
employed  by  Omaha,  Nebraska,  wastewater  treat- 
ment plants  are  described.  The  present  program 
generates  and  applies  to  land  40,0900  cubic  yd  of 
dewatered,  digested  sewage  sludge  on  9  farms  in  2 
counties  at  a  cost  of  $6.00  per  yard,  including  costs 
of  hauling,  spreading,  monitoring,  and  manage- 
ment. Major  components  of  the  program  currently 
underway  or  soon  to  start  include:  source  separa- 
tion of  grass  clippings,  chipped  brush,  race  track 
bedding,  and  selected  industrial  wastes  for  com- 
posting at  a  regional  facility,  separate  collections  of 
organics  in  selected  areas,  a  market  survey  intend- 
ed to  aid  in  targeting  the  most  practical  fraction  of 
the  market  for  the  compost,  policy  development 
for  landfilling  and  recycling,  and  creation  of  an 
incentive  system  to  encourage  haulers  to  compost 
rather  than  landfill  organics.  Compost  trials  are 
being  conducted  to  determine  effective  use  of  com- 
post in  agriculture,  turf  maintenance,  horticulture, 
and  soil  reclamation.  Other  efforts  include  devel- 
opment of  a  landfill  ordinance  to  control  illegal 
dumping  and  other  planning  activities  concerned 
with  recycling  organics.  (Rochester-PTT) 


W86-04974 


UPGRADING  WITH  SPRAY  IRRIGATION, 

Tatman  and  Lee  Associates,  Wilmington,  DE. 
M.  F.  Prouty. 

Biocycle  BCYCDK,  Vol.  27,  No.  2,  p  54,  Febru- 
ary 1986.  1  fig. 

Descriptors:  'Water  reuse,  'Spray  irrigation, 
'Wastewater  lagoons,  Fire  fighting,  Hay,  Oxford, 
Pennsylvania,  Wastewater  facilities,  Wastewater 
renovation,  Disinfection,  Orchard  grass,  Pine  trees, 
Federal  funding,  Cost  sharing,  Costs. 

Improvements  in  the  new  spray  irrigation  system 
at  Oxford,  Pennsylvania,  include  deeper  storage 
lagoons,  complete  water  recycling,  fire  fighting 
capacity,  and  a  hay  crop.  The  basic  components  of 
the  plant  are  collection  sewers,  a  lift  station,  three 
treatment  and  storage  lagoons,  an  operations  build- 
ing with  laboratory  and  effluent  pumps.  The 
wastewater  collected  in  the  lagoons  is  treated  and 
disinfected.  It  is  then  sprayed  onto  fields  planted 
with  orchard  grass  and  pine  trees.  The  treatment 
plant  is  capable  of  treating  and  irrigating  600,000 
gallons  of  sewage  per  day.  The  facility  received 
85%  federal  funding  of  a  total  cost  of  $4,278,300. 
(Rochester-PTT) 
W86-04975 


LEACHING  TESTS  OF  HEAVY  METALS  STA- 
BILIZED WITH  PORTLAND  CEMENT, 

New  Hampshire  Univ.,  Durham. 
W.  Shively,  P.  Bishop,  D.  Gress,  and  T.  Brown. 
Water     Pollution     Control     Federation     Journal 
JWPFA,  Vol.  58,  No.  3,  p  234-241,  March  1986.  5 
fig,  2  tab,  38  ref. 

Descriptors:  'Waste  disposal,  'Leaching,  'Heavy 
metals,  'Portland  cements,  'Stability  analysis, 
'Equilibrium,  Sludge,  Water  pollution  sources, 
Hydrogen  ion  concentration,  Chemical  analysis, 
Chemical  reactions,  Alkalinity,  Arsenite,  Calcium, 
Cadmium,  Aluminum,  Chromium,  Iron,  Lead, 
Acetic  acid,  Nitric  acid,  Silicon. 

The  leaching  of  heavy  metals  sludges  was  substan- 
tially reduced  by  solidification  and  stabilization 
with  Portland  cement.  Heavy  metal  concentrations 
in  the  15  tested  extractions  were  100  to  10,000 
times  less  than  concentrations  predicted  for  equi- 
librium solubility  of  stable  hydroxide  solids.  All 
samples  passed  the  EPA  EP-toxicity  test  and  are 
not  considered  hazardous  waste.  Heavy  metals  in 
the  sludges  were  diluted  by  the  stabilization  proc- 
ess, and  this  dilution  by  salts,  hydroxides,  and 
cement  compounds  helped  the  stabilization  proc- 
ess. Release  of  heavy  metals  proceeded  in  three 
phases  during  the  sequential  extractions.  During 
the  first  phase,  calcium  hydroxide  neutralized  all 
acid  in  the  leachate  and  the  final  pH  was  greater 
than  10.0.  Little  degradation  of  the  solid  cement 
paste  occurred.  Precipitation  and  soprtion  re- 
moved small  amounts  of  heavy  metals  extracted. 
Peak  releases  for  the  more  soluble  metals  occurred 
as  the  pH  dropped  to  less  than  6.0.  The  pH  of 
subsequent  extractions  remained  less  than  6.0  and 
the  less  soluble  metals  began  to  be  released  in  small 
but  increasing  amounts.  The  heavy  metals  released 
in  each  extraction  were  related  to  the  amount  in 
each  sample,  and  releases  occurred  during  the 
same  extraction  regardless  of  concentration  in  the 
sample.  Substantial  amounts  of  heavy  metals  re- 
mained in  the  silicon-rich  solids  after  the  alkalinity 
had  been  neutralized  during  the  15  extractions. 
Arsenite,  calcium,  and  cadmium  were  primarily 
leached  during  the  extractions.  Most  of  the  alumi- 
num, chromium,  iron,  and  lead  were  leached 
during  the  acetic  and  nitric  acid  digestions.  Acid 
flux  was  strongest  during  these  digestions,  and 
leaching  was  probably  related  to  cement  paste 
decomposition.  Silicon  remained  in  the  solids  after 
the  other  elements  had  leached  and  was  dissolved 
by  the  hydrofluoric  acid  digestion.  The  stabilized 
wastes  exhibited  large  buffering  capacities;  the  av- 
erage was  18.3  microequivalents/g.  Alkalinity  was 
provided  primarily  by  calcium  hydroxide  in  the 
cement  paste.  The  high  alkalinity  was  integral  to 
part  of  the  stabilization  process.  (Lantz-PTT) 
W86-05054 
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SLUDGE  MANAGEMENT  GOES  THE  DIS- 
TANCE, 

Brown  and  Caldwell,  Denver,  CO. 
S.  Berg. 

Water/Engineering  &  Management,  Vol.  133,  No. 
4,  p  26-27,  April  1986. 

Descriptors:  'Sludge  disposal,  'Colorado  Springs, 
•Wastewater  management,  'Pipelines,  National 
Pollutant  Discharge  Elimination  Systems, 
Wastewater  facilities,  Regulations,  Anaerobic  di- 
gestion, Computers,  Stabilization  ponds,  Land  dis- 
posal, Monitoring. 

A  new  concept  18  mile  sludge  pipeline  saves  half  a 
million  dollars  in  trucking  fees  each  year  and  pro- 
vides Colorado  Springs  with  long  term  wastewater 
relief.  In  1978,  after  the  EPA  filed  a  civil  suit 
against  Colorado  Springs  for  noncompliance  with 
the  National  Pollutant  Discharge  Elimination 
System  (NPDES),  the  city  endorsed  a  comprehen- 
sive program  to  bring  the  treatment  system  into 
compliance  and  to  develop  a  20  year  master  facili- 
ties plan  for  wastewater  management.  From  the 
1973  start  up,  sludge  had  been  a  problem.  The  20 
year  master  plan  includes  a  solids  management 
plan,  a  facility  planning  study,  an  interim  sludge 
handling  and  disposal  study,  and  later,  design  and 
construction  management  services.  The  new  han- 
dling system  is  compatible  with  the  treatment 
system,  but  not  with  the  treatment  plant's  confined 
site.  It  was  recommended  that  the  solids  handling 
and  disposal  system  be  located  on  a  separate  site, 
the  city  owned  Hanna  Ranch,  18  miles  to  the 
south.  A  17.7  mile  dual  pipeline  transfers  a  thick- 
ened blend  of  primary  and  secondary  raw  sludge 
from  the  plant  to  four  new  1.8  mg  anaerobic  di- 
gesters at  the  ranch  and  carries  supernatant  back  to 
the  plant  for  treatment.  The  ranch  site  also  con- 
tains six  21  mg  facultative  sludge  basins  to  further 
stabilize  and  store  the  digested  sludge,  a  200  acre 
dedicated  land  disposal  site  for  subsurface  injection 
of  sludge,  and  an  operations  building.  An  activated 
sludge  wastewater  treatment  plant  processes  flows 
up  to  30  mgd  in  a  trouble  free  operation,  producing 
22  dry  tons  per  day  of  sludge,  which  is  processed 
at  a  cost  of  about  $120  per  dry  ton.  At  Hanna 
Ranch,  an  operator  sits  at  a  computerized  graphic 
control  panel  and  monitors  process  functions  and 
plant  support  equipment  12  hours  a  day.  During 
unmanned  hours,  computerized  alarms  alert  an  op- 
erator in  the  activated  sludge  plant  control  room. 
The  two  facilities  maintain  their  compatibility, 
communicating  the  18  miles  through  a  microwave 
link.  (Peters-PTT) 
W86-05121 


AT  THE  ROOT  OF  THE  MATTER, 

For  primary  bibliographic  entry   see   Field   5D. 
W86-05122 


SOIL  AND  SLASH  PINE  RESPONSE  TO 
SLUDGE  APPLICATIONS  IN  FLORIDA, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

M.  C.  Lutrick,  H.  Riekerk,  and  J.  A.  Cornell. 

Soil  Science  Society  of  America  Journal,  Vol.  50, 

No.  2,  p  447-451,  March/  April  1986.  8  tab,  2  fig, 

15ref. 

Descriptors:  'Sludge  disposal,  'Pine  trees,  'Miner- 
als, Sandy  soil,  Toxic  metals,  Heavy  metals,  Zinc, 
Mercury,  Cadmium,  Lead,  Nitrogen,  Potassium, 
Calcium,  Magnesium,  Nickel,  Florida,  Phospho- 
rous, Leaching,  Soil  profiles.  Nutrients,  Sandy 
loam,  Nitrates. 

The  response  of  slash  pine  (Pinus  elliottii  Engelm.) 
to  sludge  applications  on  a  Troup  fine  sandy  loam 
(Grossarenic  Paleudults)  and  the  subsequent  move- 
ment of  nutrients  and  other  elements  into  the 
growing  trees  and  through  the  soil  profile  were 
determined.  The  sewage  sludge  contained  26  g/kg 
(2.6%)  solids.  The  sludge  was  applied  only  once  to 
an  area  planted  to  pine  seedlings,  at  rates  of  0,  20, 
40,  60,  80,  and  100  Mg/ha  dry  matter.  The  large 
amount  of  N  (730-3650  kg/ha)  in  the  sludge  treat- 
ment limited  the  amount  of  sludge  that  could  be 
applied  to  slash  pine  grown  on  a  Troup  fine  sandy 
loam  (Grossarenic  Paleudults),  since  N03  could 
leach  into  the  ground  if  sludge  were  applied  in 


excessive  amounts.  Large  amounts  of  P  and  Zn 
also  were  added  to  the  soil  from  the  sludge,  but 
neither  moved  down  the  soil  profile  beyond  the  90 
cm  sampling  depth.  After  4  yr  of  growth,  the  N 
and  P  concentration  in  pine  needles  had  increased 
significantly  from  the  sludge  treatments,  but  after  8 
yr,  the  N  and  P  concentration  in  needles  was  not 
significantly  different  among  treatments.  However, 
the  Ca  concentration  in  pine  needles  increased  due 
to  treatment  after  4  years.  Addition  of  sludge  in- 
creased individual  tree  growth  by  0.8  cu  dm/yr 
and  increased  annual  yield  by  1.0  cu  m/ha  per  10 
Mg/ha  sludge.  (Peters-PTT) 
W86-05127 


FEASIBILITY  OF  CONSTRUCTING  A  WASTE- 
TO-ENERGY  INCINERATOR  TO  GENERATE 
ELECTRICITY  FOR  A  COLOCATED 
WASTEWATER  TREATMENT  PLANT, 

Dayton  Univ.,  OH.  Dept.  of  Civil  Engineering. 
G.B.  Shaw,  J.  W.  Norton,  and  B.  S.  Middlebrooks. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol.  58,  No.  4,  p  267-271,  April  1986.  1  fig,  7  tab,  1 
ref. 

Descriptors:  'Incineration,  'Solid  waste  disposal, 
•Municipal  wastes,  'Cost  analysis,  'Electric  power 
costs,  'Wastewater  treatment,  Waste  disposal, 
Landfills,  Energy  conversion,  Energy,  Feasibility 
studies,  Electric  power  production. 

The  Montgomery  County,  Ohio  Eastern  Regional 
wastewater  treatment  plant  is  undergoing  exten- 
sive improvements  to  increase  its  capacity  from 
37,850  cu  m/d  to  49,205  cu  m/d.  The  county 
studied  the  feasibility  of  constructing  a  small  scale 
waste-to-energy  incinerator  near  the  wastewater 
treatment  to  use  municipal  solid  waste  to  run  the 
plant.  After  analyzing  controlled  air  and  excess  air 
incineration  technologies,  a  227-ton/d  excess  air 
refractory  wall  system  was  chosen  for  implementa- 
tion at  the  Eastern  Regional  site.  This  system  com- 
bines low  capital  costs  and  operating  and  mainte- 
nance costs,  high  availability  and  reliability,  long 
life  span,  a  first-year  tipping  fee  (solid  waste  depo- 
sition fee)  comparable  to  landfill  costs,  and  the 
greatest  opportunity  for  revenues  from  the  sale  of 
excess  electricity.  Ash  from  the  resource  recovery 
facility  is  not  expected  to  be  toxic  and  odors  and 
noise  should  not  present  problems.  Cost  savings 
realized  by  the  waste-to-energy  facility  could  yield 
a  number  of  benefits  for  county  residents.  (Geiger- 
PTT) 
W86-05129 


depends    on    water    vaporization,    which    results 
mainly  from  heat  generation.  It  is  useful  in  any 
system  as  long  as  conduction  heat  loss  is  not  a 
major  heat  removal  mechanism.  (Geiger-PTT) 
W86-05130 


MUNICIPAL  SLUDGE  COMPOSTING  TECH- 
NOLOGY EVALUATION, 

Brown  and  Caldwell,  Walnut  Creek,  CA. 
A.  H.  Benedict,  E.  Epstein,  and  J.  N.  English. 
Water  Pollution  Control  Federation  Journal,  Vol. 
58,  No.  4,  p  279-289,  April,  1986.  5  fig,  9  tab,  15 
ref.  EPA  contract  68-03-1818. 

Descriptors:  'Composting,  'Comparison  studies, 
•Municipal  wastes,  'Sludge  disposal,  Performance 
evaluation,  Aeration,  Drying,  Cost  analysis,  Di- 
gested sludge,  Solid  waste  disposal,  Waste  disposal. 

Five  municipal  sludge  composting  facilities  were 
evaluated  for  operation,  performance,  and  cost  fea- 
tures. Three  were  static  pile  facilities,  one  used 
conventional  operations,  and  the  other  remaining 
facility  used  aerated  windrow  operations.  In  gener- 
al it  was  concluded  that  unit  operating  areas  of 
about  0.03  to  0.08  ha/wet  mg/d  are  required  based 
on  the  45-  to  450-wet  mg/d  facilities  studied.  Mois- 
ture control,  combined  with  effective  mixing, 
during  day-to-day  operation  was  the  single  most 
important  factor  for  effective  composting.  Flexibil- 
ity to  respond  to  variable  sludge  loadings,  weather 
conditions,  and  day-to-day  problems  was  also  an 
important  operating  requirement.  Under  optimum 
conditions,  wood  chip  recoveries  of  80  to  90%, 
based  on  unscreened  compost  volume,  can  be 
achieved  during  screening.  The  integration  of 
treatment  plant  and  composting  operations  is  im- 
portant for  effective  composting.  Based  on  experi- 
ence at  the  conventional  windrow  facility,  prelimi- 
nary mixing  with  front-end  loaders  before  wind- 
row formation  was  not  completely  effective;  pug- 
mill  mixing  is  being  considered  as  an  alternative. 
At  the  aerated  windrow  facility,  induced  aeration 
improved  drying  by  about  2  to  3%  over  conven- 
tional windrowing.  Sustained  finished  compost 
production  was  equivalent  to  about  0.6%  to  2.2 
dry  mg/dry  mg  sludge  processed.  Finished  com- 
post production  was  affected  by  the  type  of  sludge 
processed,  but  not  the  composting  technology. 
The  chief  environmental  problem  at  the  facilities 
studied  was  odor  generation  and  its  resulting  off- 
site  impact.  Operating  and  maintenance  costs  were 
$28-$40/wet  mg  for  static  pile  facilities.  (Geiger- 
PTT) 
W86-05131 


MONITORING  AND  EVALUATING  COM- 
POSTING PROCESS  PERFORMANCE, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

M.  S.  Finstein,  F.  C.  Miller,  and  P.  F.  Strom. 
Journal  of  Water  Pollution  Control  Federation, 
Vol.  58,  No.  4,  p  272-278,  April  1986.  2  fig,  47  ref. 

Descriptors:  'Sludge  disposal,  'Composting, 
•Waste  disposal,  'Monitoring,  Process  control. 
Performance  evaluation,  Drying,  Decomposition, 
Microbial  degradation. 

The  use  of  composting  as  a  sludge  treatment  proc- 
ess has  developed  rapidly,  but  without  the  benefit 
of  a  specific,  objective  criterion  of  process  per- 
formance. This  has  led  to  unnecessary  expense  and 
widespread  problems,  particularly  with  odor  gen- 
eration. This  study  explores  possible  means  of  as- 
sessing decomposition  rate  in  field  practice.  Tests 
involving  organic  content  include  total  organic 
carbon,  volatile  solids,  carbon-to-nitrogen  ratio, 
chemical  oxygen  demand,  biochemical  oxygen 
demand,  materials  balance,  starch,  cellulose,  and 
other  tests.  These  tests  have  proven  inadequate, 
mainly  because  of  poor  specificity  and  sensitivity, 
while  tests  involving  manifestations  of  decomposi- 
tion are  not  applicable  to  field-scale  systems.  Two 
approaches  unique  to  composting  which  seem  very 
promising  are  ventilation  demand  and  course  of 
drying.  The  demand  for  ventilation  stems  from 
heat  generation,  which  is  directly  related  to  de- 
composition. Although  limited  to  systems  using 
temperature  feedback  control,  it  is  the  preferred 
method  for  routine  monitoring  because  of  its  ease 
and  instantaneous  results.  The  course  of  drying 


PRACTICAL  APPLICATIONS  OF  GEOLOGI- 
CAL METHODS  AT  THE  WEST  VALLEY 
LOW-LEVEL  RADIOACTIVE  WASTE  BURIAL 
GROUND,  WESTERN  NEW  YORK, 

New     York     State     Geological      Survey/State 

Museum,  Albany. 

R.  H.  Fakundiny. 

Northeastern  Environmental  Science,  Vol.  4,  No. 

3-4,  p  116-148,  1985.  15  fig,  1  tab,  57  ref. 

Descriptors:  •Radioactive  waste  disposal,  'Land- 
fills, 'Geology,  'Leaching,  Infiltration,  Waste  dis- 
posal, Land  disposal,  Groundwater  movement, 
Clay,  Flooding,  Path  of  pollutants,  Monitoring, 
Trenches. 

Geologic  studies  of  a  radioactive-waste  landfill  in 
northern  Cattaraugus  County,  New  York  evaluat- 
ed the  feasibility  of  low-level  radioactive  waste 
disposal  by  shallow  burial  in  glacial  deposits  of  the 
humid  northeastern  United  States.  Major  topics 
addressed  on  the  studies  included  regional  geology 
of  glacial  deposits,  site  stratigraphy  and  petrogra- 
phy, engineering  and  fluid  properties  of  burial-host 
material  measured  in  situ  and  in  the  laboratory, 
geomorphic  processes,  groundwater  movement 
and  chemistry,  burial-trench  dynamics  in  relation 
to  atmospheric  pressure  and  precipitation,  surface- 
water  flow,  and  biological  paths  for  radionuclide 
movement.  The  8-year  series  of  studies  has  shown 
that,  although  remedial  maintenance  at  the  site  is 
safe  and  necessary,  the  technique  is  safe  and  feasi- 
ble if  the  waste  is  catalogued  properly  upon  arrival 
and  is  compacted  and  buried  in  a  manner  that 
prevents  later  changes  in  waste  volume  and  if 
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vater   is   prevented   from   infiltrating   the   burial 

rench.  (Geiger-PTT) 
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SIMULATION  OF  FLUID  FLOW  AND 
ENERGY  TRANSPORT  PROCESSES  ASSOCI- 
ATED WITH  HIGH-LEVEL  RADIOACTIVE 
VASTE  DISPOSAL  IN  UNSATURATED  ALLU- 
OUM, 

Geological  Survey,  Reston,  VA. 
>.  W.  Pollock. 

Vater  Resources  Research  WRERAO,  Vol.  22, 
to.  5,  p  765-775,  May  1986.  12  fig,  4  tab,  21  ref. 

Jescriptors:  'Simulation  analysis,  *Fluid  flow, 
Energy  transfer,  'Radioactive  waste  disposal, 
Alluvium,  Unsaturated  flow,  Great  Basin, 
Jevada,  Path  of  pollutants,  Groundwater  pollu- 
ion,  Mathematical  models,  Permeability,  Predic- 


l  mathematical  model  accounting  for  the  coupled 
ransport  of  energy,  water  (vapor  and  liquid ),  and 
ry  air  was  used  to  analyze  one-dimensional,  verti- 
al  transport  above  and  below  an  areally  extensive 
spository  of  the  Great  Basin.  Numerical  simula- 
ons  were  conducted  for  a  hypothetical  repository 
on  taming  spent  nuclear  fuel  and  located  100  m 
elow  the  land  surface.  Initial  steady  state  down- 
ward water  fluxes  of  zero  (hydrostatic)  and  0.0003 
i/yr,  were  considered  in  an  attempt  to  bracket  the 
kely  range  in  natural  water  flux.  Predicted  tem- 
eratures  within  the  repository  peaked  after  ap- 
roximately  50  years  and  declined  slowly  thereaf- 
:r  in  response  to  the  decreasing  intensity  of  the 
idioactive  heat  source.  The  alluvium  near  the 
:pository  experienced  a  cycle  of  drying  and 
wetting  in  both  cases.  The  extent  of  the  dry  zone 
'as  strongly  controlled  by  the  mobility  of  liquid 
'ater  near  the  repository  under  natural  conditions. 
l  the  case  of  initial  hydrostatic  conditions,  the  dry 
me  extended  approximately  10  m  above  and  15  m 
elow  the  repository.  For  the  case  of  a  natural  flux 
f  0.0003  m/yr,  the  relative  permeability  of  water 
ear  the  repository  was  initially  more  than  30  times 
le  value  under  hydrostatic  conditions,  conse- 
oently  the  dry  zone  extended  only  about  2  m 
xpve  and  5  m  below  the  repository.  In  both  cases 
significant  perturbation  in  liquid  saturation  levels 
srsisted  for  several  hundred  years.  This  analysis 
lustrates  the  extreme  sensitivity  of  model  predic- 
ons  to  initial  conditions  and  parameters,  such  as 
ilative  permeability  and  moisture  characteristic 
lrves,  that  are  often  poorly  known.  (Lantz-PTT) 
'86-05223 


AND  APPLICATION  OF  DOMESTIC 
'ASTEWATER,  WOOD  PRODUCTION,  AND 
LUDGE  COMPOSTING:  AN  INTEGRATED 
ESIGN, 

ebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 

g< 

or  primary  bibliographic  entry  see  Field  3C. 
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VADLABDHTY  OF  APPLD2D  HEAVY 
ETALS  AS  A  FUNCTION  OF  TYPE  OF  SOIX 
[ATERIAL  AND  METAL  SOURCE, 

laryland  Univ.,  College  Park.  Dept.  of  Agrono- 

y- 

.  F.  Korcak,  and  D.  S.  Fanning. 

3il  Science,  Vol.  140,  No.  1,  p  23-34,  July  1985.  2 

J,  7  tab,  23  ref. 

escriptors:  'Sludge  disposal,  'Soil  amendments, 
ieavy  metals,  'Soil  types,  'Corn,  Cadmium, 
opper,  Nickel,  Zinc,  Adsorption,  Digested 
ndge,  Land  disposal,  Plant  tissues. 

d,  Cu,  Ni,  and  Zn  were  applied  as  sulfate  salts 
id  digested  sewage  sludge  to  surface  and  subsur- 
ce  horizon  materials  of  six  Maryland  soils  in  the 
eenhouse.  Metal  levels  were  monitored  in  soil 
id  corn  grown  for  30  days,  13  months  after 
eatment  application.  Compared  with  limed  and 
rtilized  controls,  yields  of  plant  material  were 
merally  enhanced  by  sludge  and  suppressed  by 
etal  salts.  Tissue  levels  of  both  Cd  and  Zn  were 
msiderably  elevated,  compared  with  the  limed 
mtrol,  by  both  metal  salts  and  sludge.  Diethylen- 


etriaminepentaacetic  acid-extractable  levels  of 
metals  were  elevated  by  both  metal  salts  and 
sludge,  compared  with  limed  controls.  High-CEC 
soil  materials  and  materials  higher  in  Fe  and  Mn 
oxides  generally  gave  lower  diethylenetriamine- 
pentaacetic  acid-extractable  metal  values  with  both 
metal  salts  and  sludge  and  the  lowest  levels  of 
tissue  metals  with  metal  salt  treatment.  An  interac- 
tion between  type  of  soil  material  and  source  of 
metal  on  plant  tissue  metal  levels  was  observed. 
Inert  soil  materials  tended  to  produce  tissue  with 
the  highest  metal  levels  when  metal-salt-treated, 
but  with  the  lowest  metal  levels  when  sludged. 
Conversely,  reactive  soil  materials  tended  to 
produce  tissue  with  relatively  lower  levels  of 
metals  than  other  materials  when  metal-salt-treat- 
ed, but  with  relatively  high  levels  when  sludged. 
(Geiger-PTT) 
W86-05299 


EVIDENCE  FOR  MOVEMENT  OF  HEAVY 
METALS  EN  A  SOIL  HtRIGATED  WITH  UN- 
TREATED WASTEWATER, 

Chile  Univ.,  Santiago.  Dept.  of  Analytical  Chemis- 
try. 

T.  Schirado,  I.  Vergara,  E.  B.  Schalscha,  and  P.  F. 
Pratt. 

Journal  of  Environmental  Quality,  Vol.  15,  No.  1, 
p  9-12,  January-March  1986.  7  tab,  20  ref. 

Descriptors:  'Wastewater  disposal,  'Leaching, 
'Heavy  metals,  'Wastewater  irrigation,  'Fate  of 
pollutants,  'Arid  lands,  'Soil  profiles,  Cadmium, 
Cobalt,  Chromium,  Copper,  Manganese,  Zinc, 
Path  of  pollutants. 

This  paper  presents  data  for  heavy  metals  in  a  soil 
located  in  an  arid  area  that  had  been  irrigated 
exclusively  with  untreated  municipal  sewage  for 
over  50  yr  along  with  indirect  evidence  of  the 
downward  movement  of  these  metals.  A  Vertisol 
irrigated  for  over  five  decades  with  an  untreated 
municipal  wastewater  had  elevated  levels  of  dieth- 
ylenetriaminepentaacetic  acid  extractable  Cd,  Co, 
Cu,  Mn,  Ni,  and  Zn  in  the  cultivated  layer  of  the 
soil  as  compared  to  lower  layers.  Total  Co,  Ni,  and 
Zn  were  uniformly  distributed  in  the  150-cm  depth 
of  the  soil  profile  while  Cu  increased  with  depth. 
Total  Cd,  Cr  and  Mn  had  higher  concentrations  in 
the  cultivated  layer  than  in  some  deeper  layers. 
Assuming  that  the  added  metals  had  accumulated 
in  the  cultivated  layer  of  the  soil  and  assuming 
uniform  distributions  of  metals  in  the  soil  profile  at 
the  start  of  irrigation  with  wastewater,  the 
amounts  of  metal  added  would  have  produced 
increased  concentrations  in  the  cultivated  layer. 
Except  for  Mn,  these  expected  differences  were 
not  found.  These  results  suggest  that  the  metals 
Cd,  Co,  Cr,  Cu,  Ni,  and  Zn  may  have  migrated 
downward  from  the  cultivated  layer  and  are  now 
distributed  throughout  the  soil  profile  or  leached 
below  the  depth  of  sampling.  (Geiger-PTT) 
W86-05322 


SEWAGE  SLUDGE  AS  A  COAL  MINE  SPOD1 
AMENDMENT  FOR  REVEGETATION  E\  COL- 
ORADO, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agronomy. 

K.  F.  Topper,  and  B.  R.  Sabey. 

Descriptors:   'Soil  amendments,   'Land  disposal, 

'Municipal   wastes,    'Sludge   Revegetation,   Coal 

mines,  Land  reclamation. 

Descriptors:  Revegetation,  Coal  mines,  Land  rec- 
lamation. 

Use  of  digested  municipal  sewage  sludge  as  an 
amendment  for  revegetation  of  a  Colorado  coal 
mine  spoil  was  evaluated  as  a  function  of  applica- 
tion rate.  Plant  growth  responses  to  sewage  sludge 
additions  were  compared  to  inorganic  nitrogen  (N) 
and  phosphorus  (P)  fertilizer  treatments  on  a  grass 
pasture  mixture.  Sewage  sludge  additions  resulted 
in  significant  increases  in  aboveground  biomass 
and  percent  canopy  cover  over  the  control  for  two 
seasons  of  growth  following  sludge  application. 
Sewage  sludge  rates  83  mg/ha  yielded  greater 
plant  growth  than  any  of  the  inorganic  N  and  P 
fertilizer  treatments  for  both  growing  seasons. 
However,  the  lowest  level  of  sewage  sludge  (14 


mg/ha)  resulted  in  equivalent  total  N  and  total  P 
concentrations  of  the  seeded  grasses  when  com- 
pared to  the  highest  inorganic  fertilizer  treatments. 
The  superior  growth  associated  with  sewage 
sludge  additions  at  less  than  83  mg/ha  was  due  to 
measured  increases  in  nutrient  availability,  im- 
proved physical  condition  of  the  spoil  and  a  possi- 
ble stimulation  of  microbial  activity.  The  highest 
level  of  sewage  sludge  (83  mg/ha)  was  detrimental 
to  seeded  grass  growth  when  compared  to  the 
lower  sludge  rates  in  1984.  This  may  have  been 
due  to  increased  soluble  salt  concentrations,  an 
increase  in  competition  by  invading  annual  forbs, 
and/or  elemental  toxicities.  Further  research  is 
necessary  to  determine  the  exact  causes.  (Author's 
abstract) 
W86-05323 


SAFE  USE  OF  THE  ASSBVDLATTVE  CAPAC- 
ITY OF  THE  MARINE  ENVIRONMENT  FOR 
WASTE  DISPOSAL  -  IS  IT  FEASD3LE, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Burn- 
ham  on  Crouch  (England).  Fisheries  Lab. 
For  primary  bibliographic  entry  see  Field   5G. 
W86-05376 


EFFECTS  OF  FERTD1IZER,  PIG  MANURE, 
AND  SEWAGE  SLUDGE  ON  TIMOTHY  AND 
SODLS, 

Nova  Scotia  Agricultural  Coll.,  Truro. 

P.  R.  Wannan. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  2,  p  95-100,  April-June  1986.  9  tab,  32  ref. 

Descriptors:  'Fertilizers,  'Manure,  'Wastewater 
disposal,  'Timothy,  Soil  organic  matter,  Soil  fertil- 
ity, Wastewater  treatment,  Sludge,  Plant  tissue, 
Tissue  analysis,  Grasses,  Agricultural  chemicals, 
Quebec,  Soil  amendments. 

Research  determined  the  effect  of  fertilizer, 
sewage  sludge  and  pig  (Sus  scrofa  domesticus) 
manure  on  timothy  (Phleum  pratense  L.)  yield, 
tissue  composition,  and  soil  fertility  from  1979  to 
1982.  Field  plots  in  Quebec  on  sandy  loam  and 
clay  loam  soils  compared  no  fertilizer  with  annual 
applications  (1979-1981)  of  two  rates  of  fertilizer 
(Fl,  F2  =  110-50-85,  220-50-85  kg/ha  N-P205- 
K20),  pig  manure  (PM1,  PM2  =  75  150  wet  mg/ 
ha)  or  aerobically  digested  sewage  sludge  (SSI, 
SS2  =  150  300  wet  Mg/ha).  The  F2,  PM2,  and 
SS2  amendments  produced  similar  yields  and  plant 
uptake  of  nutrients  all  3  years.  Although  nutrient 
uptake  by  timothy  was  generally  higher  on  the 
clay  loam,  due  to  higher  soil  fertility  and  less 
leaching  losses,  the  percent  recovery  of  the  applied 
nutrients  (excluding  N  and  Mn)  was  similar  at  both 
sites.  Based  on  the  K:(Ca  +  Mg)  content  and 
regardless  of  the  treatment  applied,  a  potential 
grass  tetany  problem  exists  in  the  timothy  grown  in 
the  clay  loam.  No  metal  contamination  was  found 
in  the  soil  or  timothy  following  the  application  of 
any  amendment.  Of  11  measured  soil  chemical 
properties,  only  four  were  influenced  by  the  treat- 
ments on  either  soil.  The  PM2  treatment  increased 
N03(-)-N,  Bray  P  sub  2  and  extractable  K.  The 
SS2  treatment  increased  Bray  P  sub  2  and  DTPA 
(diethylenetriaminepentaacetic  acid)  Cu.  It  is 
therefore  recommended  that  the  amendments  be 
applied  to  the  timothy  at  either  of  the  two  rates. 
(Lantz-PTT) 
W86-05382 


EVALUATION  OF  NITROGEN  AVADLABttlTY 
INDEXES  FOR  A  SLUDGE  COMPOST 
AMENDED  SOD1, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

B.  E.  O'Keefe,  J.  Axley,  and  J.  J.  Meisinger. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  2,  p  121-128,  April- June  1986.  2  fig,  7  tab, 
22  ref. 

Descriptors:  'Nitrogen,  'Nutrient  availability, 
•Sludge,  'Compost,  'Wastewater  farming,  Land 
disposal,  Silt,  Loam,  Beltsville,  Maryland,  Corn 
plants,  Chemical  analysis,  Biological  analysis,  Re- 
gression analysis,  Statistical  analysis. 

Several  N  availability  methods  were  evaluated  on 
a  sludge  amended  soil,  since  sludge  applications  are 
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usually  based  on  N  availability  and  a  soil  N  evalua- 
tion to  optimize  loading  rates.  Yearly  amendments 
of  composted,  lime-stabilized,  raw  sludge  were  ap- 
plied, at  0,  56,  1 12,  and  224  mg/ha,  to  an  Elkton 
silt  loam  soil  (Typic  Orchraquults),  in  Beltsville, 
MD,  as  follows:  whole  plots  (1975-1977),  half  plots 
(1978),  and  no  plots  (1979-1981).  In  1978  and  1981, 
surface  and  subsurface  soil  samples  were  collected, 
and  maize  (Zea  mays  L.)  total  N  uptake  was  deter- 
mined. The  biological  method  (total  nitrogen  min- 
eralization (NT))  of  assessing  soil  N  availability 
revealed  an  initial  rapid  mineralization  phase  (NE) 
over  the  first  28  weeks  and  a  constant  phase  there- 
after. The  chemical  methods  were  total  soil  N 
(TN),  acid  KMn04  oxidizable  N  (P),  autoclave 
extractable  N  (A),  and  2  M  KC1  extractable 
NH4(  +  )-N  (K).  Curvilinear  regression  analyses, 
relating  maize  N  uptake  to  these  N  indexes,  gave 
the  following  R2  values:  NE,  0.93;  NT,  0.94;  TN, 
0.93;  P,  0.92;  A,  0.95;  and  K,  0.92.  All  methods 
were  equally  sensitive  on  sludge  treated  soils,  but 
the  incubation  procedure  was  best  on  untreated 
soil.  Including  second  zone  soil  N,  and  expressing 
the  results  on  a  root-zone  volume  basis,  improved 
N  uptake  predictions  with  unfertilized  controls, 
but  was  unnecessary  for  sludge  treated  plots. 
These  results  indicate  that  chemical  N  availability 
indexes  can  be  used  to  assess  soil  N  availability  on 
sludge  treated  land,  provided  they  are  calibrated  to 
local  soil-crop-climate  conditions.  (Lantz-PTT) 
W86-05386 


PREDICTION  OF  AVAILABLE  ZINC  IN 
SEWAGE  SLUDGE- AMENDED  SOJXS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 
B.  D.  Rappaport,  D.  C.  Martens,  T.  W.  Simpson, 
and  R.  B.  Reneau,  Jr. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  2,  p  133-136,  April-June  1986.  3  tab,  31  ref. 

Descriptors:  *Zinc,  'Nutrient  availability,  *Sludge, 
•Wastewater  farming,  Virginia,  Corn  plants, 
Diethylenetriaminepentaacetic  acid,  Regression 
analysis,  Soil  chemistry,  Land  disposal,  Statistical 
analysis,  Soil  amendment. 

A  routine  soil  test  would  be  helpful  for  the  man- 
agement of  agricultural  soils  amended  with  sewage 
sludge  high  in  Zn.  Fourteen  field  sites  were  select- 
ed in  the  Coastal  Plain,  Piedmont,  and  Ridge  and 
Valley  regions  of  Virginia  to  evaluate  the  suitabil- 
ity of  dilute  HC1-H2S04  and  DTPA  (diethylene- 
triaminepentaacetic acid)  soil  extractants  for  pre- 
dicting Zn  uptake  by  corn  (Zea  mays  L).  Soil  and 
corn  tissue  samples  were  collected  from  these  sites 
where  sewage  sludge  has  been  applied  previously. 
Multiple  regression  analysis  was  used  to  assess  the 
forms  of  soil  Zn  extracted  by  dilute  HC1-H2S04 
and   DTPA.   The   exchangeable   and   specifically 
sorbed,  organically  bound  and  noncrystalline  hy- 
droxide and  oxide  bound  Zn  fractions  were  tested 
to  develop  the  equations.  Dilute  HC1-H2S04  ex- 
tracts were  related  to  the  three  Zn  fractions  (R2  = 
0.98),  whereas  organically  bound  Zn  was  the  only 
Zn  fraction  related  to  DTPA-extractable  Zn  (r  = 
0.96).  Earleaf  Zn  concentration  correlated  more 
closely  with  DTPA-extractable  Zn  (r  =  0.64)  than 
with  dilute  HCl-H2S04-extractable  Zn  (r  =  0.35). 
The  earleaf  Zn  concentration  was  studied  as  a 
function  of  either  DTPA-  or  dilute  HC1-H2S04- 
extractable    Zn,    exchangeable    and    specifically 
sorbed  Zn,  organically  bound  Zn,  and  noncrystal- 
line hydroxide  and  oxide  bound  Zn.  Inclusion  of 
the  above  fractions  in  a  multiple  regression  analysis 
did  not  improve  the  relationship  between  earleaf 
Zn  concentration  and  dilute  HCl-H2S04-extracta- 
ble  Zn.  A  coefficient  of  multiple  determination  (R 
=  0.77)  was  obtained  between  earleaf  Zn  concen- 
tration  and   a  two   variable   regression   equation 
comprised  of  DTPA-extractable  Zn  and  organical- 
ly bound  Zn.  The  negative  regression  coefficient 
for  organically  bound  Zn  indicated  that  a  portion 
of   this    fraction,    which    was   extracted    by    the 
DTPA,  did  not  supply  Zn  to  corn  plants.  (Lantz- 
PTT) 
W86-05387 


POTASSIUM  LOSSES  IN  RUNOFF  AND 
DRAINAGE  WATERS  FROM  CROPPED, 
LARGE-SCALE  LYSIMETERS, 


Illinois    Univ.    at    Urbana-Champaign.    Dept.    of       W86-05402 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05388 


MINERALIZATION  OF  NITROGEN  IN  SOILS 
AMENDED  WITH  ORGANIC  WASTES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
Y.  M.  Chae,  and  M.  A.  Tabatabai. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  2,  p  193-198,  April-June  1986.  3  fig,  7  tab, 
30  ref. 

Descriptors:  *Nitrogen,  •Mineralization,  *Sludge 
disposal,  *Soil  amendments,  'Organic  wastes, 
Manure,  Sludge,  Leaching,  Leachates,  Wastewater 
fanning,  Soil  types,  Corn,  Alfalfa,  Soybeans. 

This  study  was  conducted  to  compare  the  mineral- 
ization of  N  in  soils  amended  with  various  sewage 
sludges,  animal  manures,  and  plant  materials.  In 
this  work,  field-moist  soils  amended  with  organic 
waste  materials  at  a  rate  of  50  mg/ha  were  mixed 
with  glass  beads,  packed  in  leaching  columns, 
leached  with  5  mM  CaC12  to  remove  the  mineral 
N,  and  incubated  at  30  C.  The  leaching  procedure 
was  repeated  every  2  weeks  for  26  weeks,  and  the 
leachates  were  analyzed  for  N03(-)-N.  With  the 
exception  of  alfalfa  (Medicago  sativa  L.),  mineral- 
ization of  N  exhibited  a  slow  initial  rate,  which 
was  indicative  of  a  lag  period,  followed  by  a  rapid 
increase  in  rate,  and  subsequent  slow  rate  of  N 
release.  The  total  N  mineralized  from  the  organic 
waste  materials  varied  considerably,  depending  on 
the  type  of  soil  and  organic  waste  material.  The 
total  N  mineralized  in  five  unamended  soils  ranged 
from  91  mg  NAg  with  Lester  soil,  to  337  mg  NAg 
with  Webster  soil.  The  amounts  of  N  mineralized 
in  soils  amended  with  sewage  sludges  and  animal 
manures  ranged  from  156  to  668  mg  NAg  soil  and 
from  176  to  617  mg  NAg  soil,  respectively.  The 
total  N  mineralized  in  soils  amended  with  plant 
materials  ranged  from  0  in  3  soils  amended  with 
sawdust  to  983  mg  NAg  for  Webster  soil  amended 
with  alfalfa.  Expressed  as  a  percentage  of  total 
organic  N  added  to  soils,  the  N  mineralized  ranged 
from  1  to  58%  for  sewage  sludges  and  from  13  to 
67%  for  animal  manures.  The  percentage  of  organ- 
ic N  mineralized  in  plant  materials  ranged  from 
3%  for  soybeans  to  97%  for  alfalfa.  Addition  of 
corn  residue  or  sawdust  resulted  in  decreases  in  N 
mineralization  ranging  from  3  to  687%.  Soil  types 
have  marked  effects  on  the  mineralizable  N  pools 
and  first  order  rate  constants.  (Lantz-PTT) 
W86-05391 


WASTE-WATER  INJECTION:  GEOCHEMICAL 
AND  BIOGEOCHEMICAL  CLOGGING  PROC- 
ESSES, 

San  Jose  State  Univ.,  CA. 

J.  A.  Oberdorfer,  and  F.  L.  Peterson. 

Ground  Water  GRWAAP,  Vol.  23,  No.  6,  p  753- 

761,  November-December  1985.  6  fig,  18  ref. 

Descriptors:  *Injectin  wells,  'Well  hydraulics, 
•Clogging,  Municipal  wastewater,  Bacteria,  Deni- 
trification,  Underground  waste  disposal,  Nitrogen, 
Organic  compounds,  Hawaii. 

Examination  of  near-well  clogging  processes  at 
two  experimental  injection  sites  in  Hawaii  (Wai- 
manalo  and  PaalaaKai  wastewater  treatment 
plants,  Oahu)  showed  that  filtration  of  suspended 
solids  is  not  a  long-term  cause  of  clogging.  Particu- 
late filtration  is  probably  a  short-term  cause  of 
clogging  at  the  start-up  of  injection,  the  injection 
organics  are  biodegraded  once  the  microbial  bio- 
mass  becomes  established.  The  injection  head  gra- 
dient determined  from  monitoring  wells  shows  that 
most  of  the  initial  head  loss  is  immediately  adjacent 
to  the  well,  but  that  after  several  weeks  it  shifts  to 
a  region  >  0.5  to  1  m  from  the  well.  Denitrifying 
bacteria  become  sufficiently  numerous  to  produce 
significant  amounts  of  nitrogen  gas,  which  in  turn 
produces  a  gas-bound  zone  about  0.5  to  1  m  from 
the  well.  With  continued  injection,  the  nitrogen 
gas-bound  zone  slowly  extends  farther  out  into  the 
injection  stratum.  Dissolutin  of  the  carbonate  aqui- 
fer (carbonate  sand,  coral  and  recemented  reef 
rubble)  also  occurs,  but  its  effects  are  partially 
masked  by  gas  binding.  (Author's  abstract) 


ALKYLATE  SLUDGE  REUSE  POTENTIAL, 

Fluor  Technology,  Inc.,  Irvine,  CA. 

J.  E.  Cotter. 

Environmental  Progress,  Vol.  4,  No.  3,  p  165-167, 

4  fig,  2  tab,  3  ref. 

Descriptors:  *Sludge  disposal,  •Chemical  sludge, 
•Sludge  utilization. 

In  alkylation  units  of  oil  refineries,  the  primary 
waste  stream  is  produced  as  a  bottom  draw  from 
the  acid  regenerator.  The  waste  stream  is  a  sludge 
made  of  acid  soluble  oils  (ASO),  and  water,  tars, 
and  traces  of  other  components.  A  detailed  discus- 
sion of  the  pros  and  cons  of  alternative  reuse 
possibilities  is  given.  The  quantities  of  ASO  and 
polymer  that  are  generated,  per  unit  of  production, 
vary  considerably  from  one  alkylate  sludge  are 
given.  One  is  to  use  ASO  and  polymer  wastes  as 
fuel.  Another  approach  is  to  take  advantage  of 
hydrocarbon  content  by  reintroducing  the  waste  in 
the  refinery  product  stream.  The  various  options 
include  reuse  as  a  refinery  fuel,  recycle  to  refinery 
fuels,  incineration  without  heat  recovery,  neutral- 
ization and  disposal,  and  disposal  without  treat- 
ment. The  technical,  environmental  and  cost  con- 
siderations of  each  options  are  discussed.  It  is 
concluded  that  the  cost  of  pretreatment  will  pay 
out  in  a  few  years,  by  avoiding  the  damage  to  the 
alkylation  equipment  that  would  otherwise  occur. 
(Master-PTT) 
W86-05406 

5F.  Water  Treatment  and 
Quality  Alteration 

CONTROLLING  TASTE  AND  ODOR  WITH 
CHLORINE  DIOXIDE, 

Galveston  County  Water  Authority,  TX.  Surface 

Water  Treatment  Plant. 

G.  L.  Myers,  and  A.  L.  Thompson. 

Southwest  and  Texas  Water  Works  Journal,  Vol 

67,  No.  12,  p  4-6,  10. 

Descriptors:  *Taste,  *Odor  control,  *Chlorine  di 
oxide,  'Algicide,  Galveston,  Texas,  Ozone,  Potas 
sium  permanganate,  Chlorine,  Activated  carbon 
Powdered  carbon,  Granular  carbon,  Trihalometh 
ane,  Ammonia,  Chlorite,  Disinfectant,  Oxidant 
Chlorination,  Water  treatment  facilities,  Hydrogei 
ion  concentration. 

The  Galveston  (Texas)  County  Water  Authority 
has  tried  several  water  treatment  methods  to  pro 
vide  satisfactory  disinfection  while  avoiding  thi 
trihalomethane  and  ammonia  problems  associate* 
with  free  chlorination  and  chlorar>ination,  respec 
tively.  Chlorine  dioxide  was  selected  as  the  mos 
likely  to  meet  these  requirements,  but  initial  at 
tempts  at  its  employment  produced  unsatisfactor 
results.  Later,  after  studies  of  methods  of  chlorin 
dioxide  generation  and  chlorine  dioxide  and  chlo 
rite  residua]  measurements,  new  equipment  wa 
selected  and  another  attempt  to  use  this  disinfeel 
ant  was  made.  Chlorine  dioxide  has  proven  to  b 
an  effective,  reliable  method  of  preoxidation.  It  hs 
been  a  highly  effective  algicide  and  taste  and  odo 
reducing  agent.  Its  disinfection  ability  is  no 
changed  or  diminished  by  changes  in  pH.  Thes 
factors  as  well  as  the  ability  of  the  proper  chlorin 
dioxide  generator  to  produce  high  purity  chlorin 
dioxide  and  chlorine  dioxide  having  a  longer-lasi 
ing  residual  than  chlorine,  suggest  this  substance  a 
an  excellent  post-disinfectant  as  well  as  an  exce 
lent  pre-oxidant.  (Rochester-PTT) 
W86-04733 

WATER  IS  THE  KEY  TO  MUNICIPA 
GROWTH,  , \ 

Scepter  Mfg.  Co.  Ltd.,  Scarborough  (Ontario 
For  primary  bibliographic  entry  see  Field  6t 
W86-04734 


USING    A    FILTER    TO    REMOVE    GIARDI 
CYSTS 

Oregon  State  Parks  and  Recreation  Branch,  Sales 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration — Group  5F 


J.  E.  Hollingsworth,  R.  E.  Holt,  and  W.  Hults. 
Public  Works,  Vol.   117,  No.  3,  p  74-75,  March 
1986. 

Descriptors:  •Giardia  cysts,  'Filtration,  *Spring 
water,  'Oregon,  Turbidity,  Small-scale  systems, 
Water  treatment. 

Water  from  a  natural  spring  at  the  Van  Duzer 
Forest  Corridor  State  Wayside,  Lincoln  County, 
Oregon,  is  filtered  by  using  a  12-in  diameter  plate 
and  frame  industrial  style  filter.  In  addition  to 
removing  Giardia  cysts,  the  1  micrometer  filtration 
removed  small  animal  and  miscellaneous  detritus. 
The  treatment  equipment  uses  30  discs,  and  all 
contact  parts  are  stainless  steel.  It  has  performed 
successfully  for  6  yr  with  a  vigorous  maintenance 
program.  Filter  media  are  changed  whenever  tur- 
bidity (checked  daily)  reaches  1.0  NTU.  The  proc- 
ess of  changing  filters  and  cleaning  the  equipment 
and  other  media  available  for  this  type  of  filter  are 
described.  The  authors  suggest  that  this  type  of 
filtration  would  be  very  useful  in  other  parks,  small 
water  districts,  and  municipalities,  and  other  places 
where  high-quality  but  relatively  inexpensive 
water  is  required.  (Rochester-PTT) 
W86-04735 


RIVER  DEE  SCHEME  AND  INTAKE  PROTEC- 
IION  SYSTEMS, 

tforth  West  Water  Authority,  Warrington  (Eng- 

and). 

[.  N.  Rushbrooke,  and  F.  Beaumont. 

Institution  of  Water  Engineers  and  Scientists,  Jour- 

ial,  Vol.  40,  No.  2,  p  173-192,  April  1986.  7  fig,  7 

■ef. 

Descriptors:  'River  Dee,  'Taste,  'Monitoring, 
'Communications,  'Intake  protection,  United 
SCingdom,  Pollutants. 

Improvements  that  have  been  made  in  the  River 
Dee  (United  Kingdom)  systems  since  a  1984  pollu- 
ion  incident  involving  chlorophenolic  taste  are 
lescribed.  The  historical  background  of  taste  com- 
ilaints,  the  River  Dee  working  group,  including 
he  monitoring  task  group,  communications  task 
poup,  and  communications,  monitoring  and  train- 
ng  procedures,  and  intake  protection  stations 
Mobile  intake  protection  station,  Huntington 
ntake  protection  station,  and  permanent  intake 
>rotection  systems)  are  described.  The  systems  de- 
veloped since  the  1984  phenol  incident  have  en- 
ured that  no  contaminated  water  has  been  deliv- 
ered to  the  consumer.  The  installation  and  commis- 
ioning  of  the  automatic  and  remote  monitoring 
iquipment,  the  provision  of  additional  analytical 
acihties,  the  improvements  to  communications, 
md  cooperative  efforts  proved  successful  in  deal- 
ng  with  pollution  incidents  in  early  1985.  (Roches- 
er-PTT) 
V86-04752 


:ROSS  SOLENT  WATERMAIN, 

Southern  Water  Authority,   St.   Leonards  (Eng- 

and). 

I  N.  Midmer. 

nstitution  of  Water  Engineers  and  Scientists,  Jour- 

ud,  Vol.  40,  No.  2,  p  193-200,  April  1986.  3  fig,  10 

ef. 

Jescriptors:  'Water  mains,  'Isle  of  Wight,  'Peak 
lemand,  Seasonal  variation,  Cost  analysis,  United 
Cingdom,  Cross  Solent  Watermain,  Construction, 
'easibility  studies. 

["he  Solent  crossing  watermain  was  intended  to 
elieve  a  problem  of  water  shortages  on  the  Isle  of 
Wight,  United  Kingdom.  The  project  included 
tudies  of  feasibility,  design  characteristics,  con- 
traction, cost,  performance,  and  upgrading.  The 
iriginal  Cross  Solent  supply  was  completed  in 
980,  with  a  capacity  of  10  million  liter/day,  and  at 
i  cost  of  2,530,000  pounds  Sterling,  12.5%  above 
he  original  project  estimate  of  November  1978. 
'or  two  years  the  line  was  used  for  base  supply  of 
i  million  liter/day  in  winter  and  peak  supply  of  10 
nillion  liter/day  in  summer.  In  1982/1983  an  addi- 
ional  100,000  pounds  Sterling  was  expended  for 
)umping  equipment  to  allow  temporary  increases 
)f  flow  up  to  15  million  liter/day  to  meet  peak 
lemands.  (Rochester-PTT) 
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INFORMATIONAL/EDUCATIONAL  AP- 

PROACHES TO  PUBLIC  ATTITUDES  ON  PO- 
TABLE REUSE  OF  WASTEWATER, 

Denver  Research  Inst.,  CO. 

For  primary  bibliographic  entry  see   Field   5D. 
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DRINKING  WATER  COST  EQUATIONS, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Drinking  Water  Research  Div. 
P.  Dorsey,  and  R.  M.  Clark. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-181826, 
Price  codes:  A09  in  paper,  A01  in  microfiche. 
Report  EPA-600/2-82-055,  December  1982.  147  p, 
6  fig,  14  tab,  8  ref,  2  append. 

Descriptors:  'Drinking  water,  'Cost  analysis, 
'Economic  evaluation,  'Water  treatment,  Eco- 
nomic aspects,  Statistical  analysis. 

This  report  presents  capital,  and  operating  and 
maintenance  cost  equations  for  99  water  treatment 
unit  processes.  The  equations,  derived  from  a  cost 
data  base  developed  from  the  Drinking  Water  Re- 
search Division  can  be  used  to  provide  preliminary 
cost  estimates  from  individual  unit  processes  or  for 
entire  trains.  Methodology  used  for  deriving  the 
equations,  an  explanation  as  to  how  the  equations 
were  developed,  equation  testing,  possible  uses, 
and  examples  of  their  application  are  presented  in 
this  report.  A  computer  program  has  been  devel- 
oped to  encourage  use  of  these  equations.  (Au- 
thor's abstract) 
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USES  OF  OZONE  IN  WATER  TREATMENT  -- 
A  REVIEW, 

Water  Research  Centre,  Stevenage  (England). 
R.  A.  Hyde,  and  T.  F.  Zabel. 
Effluent  and  Water  Treatment  Journal,  Vol.  26, 
No.  3/4,  p  121-125,  March/ April  1986.  1  tab,  4  fig, 
10  ref. 

Descriptors:  'Water  treatment,  'Ozone,  'Potable 
water,  Disinfection,  Taste,  Color,  Organics,  Iron, 
Manganese,  Turbidity,  Algae. 

The  uses  of  ozone  in  water  treatment  are  reviewed. 
In  general  an  ozone  plant  consists  of  a  gas  prepara- 
tion plant,  an  ozone  generator,  an  ozone-water 
contacting  stage  and  an  ozone  off-gas  destruction 
device.  The  gas  required  for  the  production  of 
ozone  must  have  a  very  low  humidity  because 
moisture  in  the  feed  gas  reduces  the  amount  of 
ozone  produced  per  unit  power  input  and  increases 
maintenance  costs.  The  gas  should  also  be  oil  free. 
An  ozone  generator  element  consists  of  two  elec- 
trodes separated  by  an  air  space  and  a  glass  dielec- 
tric layer.  An  efficient  cooling  system  must  be 
provided  to  minimize  decomposition  of  the  ozone, 
to  achieve  maximum  efficiency  to  the  ozonizer  and 
to  prevent  damage  to  the  dielectric.  For  the  ozone 
to  be  effective  it  must  be  dissolved  in  the  water 
and  sufficient  contact  time  (5  to  10  min)  must  be 
allowed  for  the  ozone  to  react.  Ozone  is  a  power- 
ful oxidant  and  it  can  be  applied  for  many  different 
treatment  problems:  disinfection,  taste  and  odor 
control,  color  removal,  organic  removal,  iron  and 
manganese  removal,  algal  removal,  and  turbidity 
removal.  To  avoid  problems  in  distribution  it  is 
important  that  the  ozone  is  applied  at  the  correct 
stage  in  the  treatment  process.  The  benefits  and 
costs  of  ozone  must  be  compared  with  those  of 
alternative  oxidants  or  processes.  (Peters-PTT) 
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WATER  AND  WASTEWATER  TIME  TO  AUTO- 
MATE, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Wastewater  Research  Div. 
For  primary  bibliographic  entry  see   Field   5G 
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REACTIVITY  OF  NITROGENOUS  AND 
OTHER  ORGANIC  COMPOUNDS  WITH 
AQUEOUS  CHLORINE, 


Environmental    Protection    Agency,    Cincinnati, 

OH.  Microbiological  Treatment  Branch. 

E.  L.  Katz. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  5,  p  715-722, 

May  1986.  1  tab,  21  ref. 

Descriptors:  'Chlorine,  'Organic  compounds, 
'Water  treatment,  Amino  acids,  Phenoxy  acid, 
Pyridine,  Amides,  Amines,  Phenols,  Aliphatic  hy- 
drocarbons, Aromatic  compounds,  Pesticides, 
Chlorinated  hydrocarbons. 

A  protocol  is  proposed  for  the  testing  and  system- 
atic classification  of  organic  compounds  (pheno- 
lics,  chlorinated  hydrocarbons/pesticides,  amides, 
quinolines,  imides,  pyrimidines,  aliphatics,  indoles, 
sugars,  amines,  pyrrole  compounds,  amino  acids, 
polynuclear  aromatics,  pyridines)  as  to  their  reac- 
tivity to  chlorine.  The  ratios  and  concentrations 
are  such  that  could  be  expected  to  occur  in  water 
treatment.  By  use  of  the  generalizations  formulat- 
ed, some  predictions  as  to  reactions  of  organics  in 
the  chlorination  process  can  be  derived.  In  90%  of 
the  cases  studied,  there  were  no,  or  only  slight, 
effects  of  pH  on  CI  concentrations  in  the  establish- 
ment of  reactivity  categories.  Amino  acids,  pheno- 
lics,  organic  sulfur  compounds,  pyrroles,  prolines 
and  indoles  were  very  reactive.  Xanthines  varied 
depending  upon  other  functional  groupings  in  the 
structure.  Other  compounds  tested  showed  little  or 
no  reactivity  in  these  tests.  An  important  thrust  of 
this  study  is  that  the  compounds  tested  can  serve  as 
models  for  treatability  problems  that  may  confront 
utilities.  (Peters-PTT) 
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SHORTAGE  OF  WATER  FLUORIDATION 
CHEMICALS  DEVELOPING, 

D.  Webber. 

Chemical  and  Engineering  News  CENEAR,  Vol. 

64,  No.  7,  p  20-21,  February  17,  1986.  1  fig. 

Descriptors:  'Fluoridation,  'Municipal  water, 
'Water  treatment,  'Chemical  shortage,  Hydrofluo- 
silicic  acid,  Sodium  silicofluoride,  Sodium  fluoride, 
Tooth  decay,  Phosphoric  acid,  Fertilizer,  Farm 
crisis,  Economics,  Policy  making. 

Municipal  programs  to  treat  tooth  decay  through 
fluoridation  of  water  are  suffering  due  to  a  short- 
age of  fluoridation  chemicals.  This  problem  has 
developed  as  a  consequence  of  the  farm  crisis, 
because  the  three  major  fluoridation  compounds, 
hydrofluosilicic  acid  (HFSA),  sodium  silicofluor- 
ide, and  sodium  fluoride,  are  made  largely  as  by- 
products of  phosphoric  acid  production  for  fertiliz- 
er. Because  of  excess  fertilizer  inventories,  produc- 
tion has  been  essentially  halted.  Total  capacity  is 
more  than  adequate  to  supply  all  other  HFSA 
needed  in  the  United  States,  both  for  municipal 
water  systems  and  the  aluminum  industry,  the 
other  major  consumer.  The  problem  is  not  total 
supply  but  periodic  gaps  in  production  coupled 
with  a  lack  of  storage  capacity.  In  addition  to 
causing  problems  for  communities  already  fluori- 
dating their  water,  the  periodic  shortages  some- 
times give  communities  where  fluoridation  is  a 
controversial  issue  an  excuse  to  drop  fluoridation 
entirely.  (Rochester-PTT) 
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ESTIMATING  RISK  TO  HUMAN  HEALTH, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

For  primary  bibliographic  entry  see  Field  5B. 
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VIRUSES  IN  DRINKJJSG  WATER, 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

G.  Bitton,  S.  R.  Farrah,  C.  L.  Montague,  and  E. 

W.  Akin. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  20,  No.  3,  p  216-222,  March  1986. 

84  ref.  EPA  Contract  Agreement  68-03-3196. 

Descriptors:  'Viruses,  'Drinking  water,  'Stand- 
ards, 'Water  treatment,  Water  softening,  Charged 
filters,  Microorganisms,  Coagulation,  Sand  filters, 
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Epidemiology,  Aluminum  salts,  Iron  salts,  Cationic 
polyelectrolytes,  Chemical  flocculation.  Lime, 
Soda  ash,  Cost  analysis. 

Available  literature  on  the  monitoring  in  drinking 
water  is  reviewed  and  detection  methods  indica- 
tors, the  effects  of  water  treatment  processes  on 
virus  removal,  and  the  epidemiological  significance 
of  viruses  in  drinking  water  are  discussed.  Viruses 
in  drinking  water  are  rare  in  developed  countries 
where  water  is  treated  adequately,  but  are  found  in 
unchlorinated  water  that  is  consumed  without 
treatment.  To  detect  viruses,  relatively  large 
amounts  of  water  (100  liters  or  more)  need  to  be 
concentrated.  The  most  commonly  used  procedure 
is  based  on  the  adsorption  of  viruses  to  negatively 
charged  filters  (Balston,  Cox,  or  Filterite)  or  to 
positively  charged  filters  (Zeta+  and  Virosorb  1- 
MDS).  There  have  been  numerous  debates  con- 
cerning the  usefulness  of  certain  microorganisms  as 
indicators  of  viral  presence.  The  presence  of  surro- 
gates often  indicates  the  presence  of  viruses,  but 
their  absence  does  not  ensure  the  absence  of  vi- 
ruses. Coagulation  with  aluminum  and  iron  salts,  if 
properly  conducted,  can  achieve  >99%  removal 
of  viruses.  The  efficiency  of  the  coagulation-sedi- 
mentation processes  can  be  improved  by  the  addi- 
tion of  coagulant  aids  such  as  cationic  polyelectro- 
lytes. Slow  sand  filtration  is  more  effective  than 
rapid  sand  filtration.  The  efficiency  of  rapid  sand 
filtration  can  be  improved  when  filtration  is  pre- 
ceded by  chemical  flocculation.  In  water-softening 
plants,  the  lime-soda  ash  process  achieves  better 
than  99.9%  virus  removal.  It  is  too  soon  to  estab- 
lish standards  for  viruses  in  drinking  water,  and  the 
cost  involved  in  implementing  such  standards 
would  override  any  potential  benefits.  (Rochester- 
PTT) 
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EFFECTS  OF  NON-IDEAL  COMPETITION  ON 
MULTI-COMPONENT  ADSORPTION  EQUI- 
LIBRIA, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

D.  R.  Yonge,  and  T.  M.  Keinath. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol.  58,  No.  1,  p  77-81,  January  1986.  3  fig,  5  tab, 

25  ref. 

Descriptors:  •Adsorption  isotherms,  'Adsorption 
equilibria,  'Activated  carbon,  'Water  treatment, 
•Wastewater  treatment,  Mathematical  models, 
Phenols,  O-cresol,  Feundlich  equation,  Static 
bottle  test  procedure. 

Single-solute  adsorption  isotherms  were  developed 
using  the  static  bottle  test  procedure  for  the  fol- 
lowing sorbates:  phenol,  2-ethylphenol,  o-cresol,  o- 
methoxyphenol,  and  4-isopropylphenol.  To  obtain 
information  on  non-ideal  competition  for  adsorp- 
tion sites,  solutions  containing  pairs  of  sorbates 
with  equilibrated  with  granular  activated  carbon  in 
continuous-flow  columns.  The  simultaneous  sor- 
bate  addition  data  indicate  that  significant  im- 
provements in  model  predictability  result  from  the 
addition  of  a  competition  factor  to  the  simplified 
ideal  adsorbed  solution  model.  A  term  associated 
with  the  low  solubility  (eta  sub  1)  of  a  sorbate  pair 
was  not  significant.  Conversely,  the  term  associat- 
ed with  the  higher  solubility  sorbate  (eta  sub  2) 
resulted  in  a  significant  improvement  in  data  de- 
scription. This  was  accomplished  by  decreasing  the 
value  of  K  (Freundlich  equation  constant)  associat- 
ed with  this  sorbate  and  thereby  decreasing  its 
predicted  degree  of  competitiveness.  Competition 
factor  values  corresponded  reasonably  well  with  a 
solubility  parameter  for  this  as  well  as  other  data, 
making  the  model  reasonably  predictive.  (Roches- 
ter-PTT) 
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ADSORPTION  OF  ORGANIC  POLLUTANTS 
ON  MONTMORILLONTTE  TREATED  WITH 
AMINES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

T.  A.  Wolfe,  T.  Demirel,  and  E.  R.  Baumann. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol.  58,  No.  1,  p  68-76,  January  1986.  4  fig,  5  tab, 
24  ref. 

Descriptors:  •Clays,  'Adsorbents,  'Organic  com- 
pounds, *Montmorillonite,  *Bentonite,  •Sedimen- 
tation basins,  •Priority  pollutants,  *Water  treat- 
ment, 'Wastewater  treatment,  X-ray  diffraction, 
Thermal  analysis,  Thermogravimetric  analysis,  In- 
frared spectroscopy,  Scanning  electron  microsco- 
py, Adsorption  isotherms. 

X-ray  diffraction  analysis,  differential  thermal  and 
thermogravimetric  analyses,  infrared  spectroscopy, 
and  scanning  electron  microscopy  were  used  to 
determine  the  initial  interactions  between  montmo- 
rillonite  and  the  three  alkylammonium  salts.  Ad- 
sorption isotherms  were  performed  with  these  al- 
kylammonium montmorillonites  and  aqueous  solu- 
tions of  1 1  organic  pollutants  representing  various 
chemical  classes  of  priority  pollutants.  Four  major 
categories  of  procedures  were  performed:  (1)  sepa- 
ration of  the  sodium  montmorillonite  clay  fraction 
from  Wyoming  bentonite  by  centrifugation;  (2) 
exchanged  of  the  sodium  ions  in  montmorillonite 
with  hydrochloride  salts  of  three  amines;  (3)  x-ray 
diffraction  studies  of  the  interactions  between 
aqueous  mixtures  of  the  organic  pollutants  and 
alkylammonium  bentonites  over  a  wide  concentra- 
tion range;  and  (4)  determination  of  adsorption 
isotherms  for  the  organic  pollutants.  It  is  suggested 
that,  in  practice,  alkylammonium  clays  could  be 
added  to  a  sedimentation  basin,  kept  in  suspension 
for  a  period  sufficient  to  permit  adsorption  to 
occur,  and  then  settle  from  solution.  Propylam- 
monium  montmorillonite  was  the  best  adsorbent,  at 
low  organic  concentrations,  whereas  dodecylam- 
monium  bentonite  was  able  to  intercalate  the  pol- 
lutants the  best  at  higher  organic  concentrations. 
There  seems  to  be  promise  for  the  use  of  clays 
(especially  smectites)  as  adsorbents  in  water  and 
wastewater  treatment.  (Rochester-PTT) 
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MONITORING  SEBAGO  LAKE  WATER  QUAL- 
ITY BELOW  THE  THERMOCLINE, 

Portland  Water  District,  ME. 
R.  P.  Grady,  and  P.  G.  Boissonneault. 
Journal  of  the  New  England  Water  Works  Asso- 
ciation, Vol.  100,  No.  1,  p  44-67,  March  1986.  12 
fig,  1  tab. 

Descriptors:  •Thermocline,  •Sebago  Lake, 
•Maine,  *Water  quality  management,  *Algae, 
•Aesthetics,  *Diatoms,  Intake  depth,  Temperature, 
Turbidity,  Bacteria,  Drinking  water,  Cost  analysis, 
Hydrogen  ion  concentration,  Physical  properties, 
Biological  properties. 

A  four-season  study  has  shown  that  water  taken 
from  a  point  85  ft  deep  in  Sebago  Lake,  Maine, 
differs  in  many  ways  from  water  taken  from  a 
point  25  ft  deep.  These  differences  were  primarily 
related  to  physical  and  biological  factors,  including 
temperature,  turbidity,  pH,  algae  counts,  bacterial 
counts,  and  silting  index.  Chemical  differences 
were  important  only  in  relationship  to  the  physical 
and  biological  changes  they  effect.  The  differences 
measured  indicated  that  the  deep  water  is  more 
desirable  as  a  drinking  water  source  and  is  likely  to 
remain  so  for  a  long  time.  Aesthetic  problems  that 
have  occurred  with  the  present  shallow-water 
source  are  unlikely  to  occur  with  the  use  of  deep 
water.  The  severe  aesthetic  problems  resulting 
from  diatom  agglomeration  have  never  occurred 
when  algae  count  numbers  are  at  the  levels  found 
in  deep  water.  Changing  the  depth  of  the  intake 
appears  to  be  desirable,  and  would  have  the  same 
value  even  if  more  extensive  treatment  were  re- 
quired in  the  future.  At  present,  this  action  permits 
a  significant  upgrading  of  water  quality  at  a  frac- 
tion of  the  capital  cost  of  treatment  processes, 
while  avoiding  any  operating  cost  and  incurring  a 
very  minor  maintenance  cost.  (Rochester-PTT) 
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BIODEGRADABIXITY  AND  GAC  ADSORBA- 
BILITY  OF  MICROPOLLUTANTS  BY  PREO- 
ZONATION, 

Kyoto  Univ.  (Japan).  Dept.  of  Sanitary  Engineer- 
ing. 

I.  Somiya,  H.  Yamada,  E.  Nozawa,  and  M.  Mohri. 
Ozone,  Vol.  8,  No.  1,  p  11-26,  1986.  1  tab,  15  fig. 


Descriptors:  'Water  treatment,  *Biodegradation, 
•Ozone,  •Humic  acids,  'Activated  carbon,  Micro- 
pollutants,  Equilibrium  concentration,  Filters,  Ac- 
tivated sludge. 

The  biodegradability  and  GAC  adsorbability  of 
two  ozonated  humic  acids  are  discussed  based  on 
the  data  obtained  by  two  kinds  of  experiments.  The 
biological  activated  carbon  (BAC)  performance 
and  the  characteristics  of  removal  mechanisms  on 
BAC  were  analyzed.  In  batch  test,  the  biodegrada- 
bility of  humic  acid  was  improved  remarkably  by 
preozonation,  but  the  equilibrium  adsorption  con- 
stant k,  at  equilibrium  concentration  c  sub  e  =  1.0 
mg/liter  was  not  effectively  improved.  Some  or- 
ganics  which  are  hard  to  adsorb  on  granulated 
activated  carbon  (GAC)  seem  to  be  produced.  The 
decomposition  rates  of  ozonated  humic  acid  were 
measured  by  respirometers.  The  rate  constant  for 
microbes  inoculated  on  GAC  are  in  the  same  order 
as  those  of  activated  sludge.  When  microbes  can 
utilize  both  adsorbed  and  soluble  substrates  simul- 
taneously, the  oxygen  consumption  is  raised  at  the 
beginning  of  the  reaction  time  by  a  few  times  the 
rate  constants  calculated  from  the  data  on  each 
substrate.  In  continuous  tests  on  BAC  and  GAC 
filters,  the  breakthrough  time  was  distinctly  pro- 
longed on  the  BAC  filter  compared  to  the  GAC 
filter,  and  also  by  preozonation.  The  adsorbability 
of  ozonated  humic  acid  on  GAC  is  expressed  by 
the  overall  transfer  coefficient  k  sub  L  a,  which  is 
improved  by  preozonation.  The  value  of  k  sub  L  a 
on  BAC  is  estimated  to  be  twice  or  three  times  that 
on  GAC  with  respect  to  the  sample  at  the  same 
ozonation  intensity.  (Peters-PTT) 
W86-05040 


OZONTZATION  OF  HUMIC  ACDDS.  MEDIUM 
TERM  TOXICITY  TOWARDS  DAPHNIA 
MAGNA, 

Lille-2  Univ.  (France).  Unit  of  Pharmacy. 
For  primary  bibliographic  entry  see  Field  5C. 
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NEW  YORK  CITY'S  OZONE  DEMONSTRA- 
TION PLANT  DESIGN, 

Hazen  and  Sawyer,  New  York. 

A.  J.  Varas. 

Ozone,  Vol  8,  No.  1,  p  49-62,  1986.  6  fig,  1  ref. 

Descriptors:  'Ozone,  'New  York,  'Water  treat- 
ment, Jerome  Park  Reservoir,  Water  quality,  Tur- 
bidity, Iron,  Manganese,  Ozonation,  Filtration. 

Design  and  construction  specifications  of  a  3  mgd 
(12,187  cu  m/day)  demonstration  plant  to  treat 
water  by  ozonation  followed  by  diatomaceous 
earth  (DE)  filtration  at  New  York  City's  Jerome 
Park  Reservoir  are  described.  Population  growth 
and  changes  in  land  use  on  the  Croton  watershed 
have  contributed  to  a  deterioration  of  the  quality 
of  Croton  water.  As  a  result,  New  York  City  and 
State  health  agencies  have  agreed  upon  the  need 
for  a  water  treatment  plant  for  this,  the  oldest  New 
York  City  supply.  The  primary  treatment  objec- 
tives are  to  maintain  a  treated  water  quality  ol 
turbidity  below  0.2  NTU,  color  below  3  color 
units,  and  iron  and  manganese  below  0.3  mg/liter. 
Three  process  trains  will  be  employed,  each  oper- 
ating at  a  maximum  of  1  mgd  (3,786  cu  m/day),  to 
test  various  modifications  of  the  ozone/DE  proc- 
ess. The  demonstration  plant  is  scheduled  to  oper- 
ate approximately  one  year,  beginning  in  April 
1986,  to  provide  data  for  a  full-scale  plant  to  b< 
constructed  later  in  the  decade.  The  average  ozone 
requirements  will  be  approximately  2,000  lbs/daj 
(900  kg/day)  with  a  probable  installed  capacity  ol 
4,000  lbs/day  (1,800  kg/day).  (Peters-PTT) 
W86-05042 

BROMOFORM  FORMATION  IN  OZONATEE 
GROUNDWATER  CONTAINING  BROMIDI 
AND  HUMIC  SUBSTANCES, 

Florida    International    Univ.,    Miami.    Dnnkinj 

Water  Quality  Research  Center. 

W.  J.  Cooper,  G.  L.  Amy,  C.  A.  Moore,  and  R.  G. 

Zika. 

Ozone,  Vol.  8,  No.  1,  p  63-76,  1986.  1  tab,  6  fig, 

ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration — Group  5F 


Descriptors:  *Water  treatment,  'Groundwater, 
•Humic  acids,  'Ozone,  Bromoform,  Bromide, 
Water  treatment,  Biscayne  aquifer,  Hydrogen  ion 
concentrations,  Halogens. 

The  effects  of  organic  carbon  concentration,  bro- 
mide ion  concentration,  pH,  and  solar  irradiation 
on  the  formation  of  bromoform  in  ozonated  waters 
derived  from  four  unique  samples  taken  from  dif- 
ferent regions  of  the  Biscayne  Aquifer  are  present- 
ed. This  groundwater  system  serves  as  the  princi- 
pal source  of  drinking  water  in  south  Florida,  and 
contains  high  levels  of  aquatic  humic  substances 
(DOC  5  to  20  mg/liter)  and  moderate  levels  of 
bromide  ion  (150-250  micrograms/liter).  Increases 
In  bromide  ion  concentrations  resulted  in  increases 
in  bromoform  formation.  In  3  of  the  4  samples, 
bromoform  formation  decreased  as  the  pH  level 
increased  from  5  to  9.  The  fourth  sample  exhibited 
in  opposite  trend,  bromoform  concentration  in- 
leased  with  increasing  03  concentration  over  an 
azone  dosage  range  of  3.4  to  6.7  mg/liter.  Ozonat- 
sd  samples  placed  in  sunlight  immediately  after 
szone  addition  showed  a  decrease  in  the  formation 
jf  bromoform,  presumably  due  to  the  photode- 
ximposition  of  HOBr/OBr(3).  This  research  has 
mportant  implications  for  water  treatment  prac- 
ice.  The  ozonation  of  waters  containing  bromide 
on  and  humic  substances  can  lead  to  the  formation 
)f  trihalomethanes  in  the  form  of  bromoform.  Al- 
hough  it  is  unlikely  that  the  current  EPA  maxi- 
num  contaminant  level  of  100  microgram/liter 
vill  be  exceeded,  bromoform  levels  of  10  to  20 
nicrogram/liter  may  be  formed  under  some  water 
reatment  conditions.  (Peters-PTT) 
#86-05043 


OZONATION  AT  THE  900  CFS  LOS  ANGELES 
tf  ATER  PURIFICATION  PLANT, 

Zamp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 

»,  W.  PrendivUle. 

Dzone,  Vol.  8,  No.  1,  p  77-93,  1986.  10  fig,  6  ref. 

Jescriptors:  'Water  treatment,  *Ozone,  *Los  An- 
gles, California,  Safe  Drinking  Water  Act,  Tur- 
pidity,  Owens  River,  Aqueducts,  Trihalomethanes, 
dicroflocculation,  Ozonation,  Chlorination. 

n  1979,  the  California  Safe  Drinking  Water  Act 
stablished  a  new  turbidity  limit  of  0.5  turbidity 
init  for  drinking  waters.  The  Los  Angeles  Depart- 
aent  of  Water  and  Power  (LADWP)  began  a 
eries  of  studies  to  determine  the  most  effective 
nd  economical  method  of  bringing  Owens  River 
Vqueduct  water  into  compliance  with  the  new 
tandards.  The  LADWP  selected  the  joint  venture 
if  Brown  and  Caldwell  and  Camp  Dresser  & 
<cKee  in  1980  to  conduct  additional  pilot  plant 
ests,  design  the  filtration  plant,  and  provide  con- 
ulting  services  during  construction  and  initial  op- 
ration  of  the  plant.  To  meet  the  new  standard  at 
be  Owens  River  Aqueduct  plant,  a  process  in- 
olving  preozonation  and  direct  filtration  was 
ested  and  selected.  In  addition  to  providing  water 
khich  meets  the  required  turbidity  standard,  the 
zone  process  reduces  trihalomethane  levels  by 
bout  50%,  allows  filtration  rates  of  15  gpm/sq  ft, 
educes  coagulation  requirements,  increases  the  re- 
wval  of  organics,  thus  reducing  final  chlorination 
equirements,  reduces  sludge  quantities  and  subse- 
uent  sludge  disposal  costs,  is  a  more  effective 
actericide  and  viricide  than  chlorine,  and  pro- 
ides  the  most  cost-effective  reduction  of  levels  of 
iste,  odor,  and  color.  The  new  Los  Angeles  water 
reatment  plant  is  expected  to  be  on-line  in  1986. 
Peters-PTT) 
V86-05044 


flSINFECnON  FOR  POTABLE  REUSE, 

>enver  Water  Dept.,  CO. 

•  E.  Rogers,  and  W.  C.  Lauer. 

ournal  of  the  Water  Pollution  Control  Federation 

WPFA,  Vol.  58,  No.  3,  p  193-197,  March  1986.  6 

g,  1  tab,  28  ref. 

Jescriptors:  'Disinfection,  *Water  reuse,  'Potable 
'ater,  Denver,  Multiple  barrier  design, 
Wastewater  treatment,  Public  health,  Municipal 
'astewater,  Bioindicators,  Enteroviruses,  Lime, 
•zone,  Reversible  osmosis,  Chlorination,  Drinking 
'ater.  6 


A  demonstration  plant  operated  by  the  Denver, 
Colorado  Water  Department  has  produced  water 
of  lower  bacterial  count  than  potable  water  from 
first-use  mountain  run-off,  demonstrating  a  large 
safety  factor  for  public  health  protection  in  the 
direct  reuse  of  secondary  municipal  wastewater.  A 
t-test  indicated  that  6-month  mean  values  were 
different  at  p=0.05  for  both  total  conforms  and 
heterotrophic  plate  count.  The  plant  uses  a  multi- 
ple barrier  design  to  ensure  that  no  single  process 
is  wholly  responsible  for  the  removal  of  any  single 
contaminant.  The  treatment  train  consists  of  12 
major  steps  involving  21  interrelated  unit  processes 
including  lime  treatment,  ozone,  reverse  osmosis, 
and  chlorine  dioxide  disinfection.  Bacterial  indica- 
tor and  coliphage  levels  were  significantly  lower  in 
reuse  product  water  than  in  Denver  drinking 
water.  Future  studies  will  include  the  analysis  of 
additional  pathogenic  organisms  and  enteric  vi- 
ruses. Projections  show  that,  in  the  future,  treat- 
ment of  wastewater  effluent  to  potable  quality  will 
become  economically  competitive  with  the  devel- 
opment of  new  supplies.  (Doria-PTT) 
W86-05048 


BLAST  FURNACE  RECYCLE  WATER  QUAL- 
ITY AND  REACTIONS  OF  LEAD  AND  ZINC, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 
Civil  Engineering. 

R.  G.  Luthy,  E.  R.  Sable,  and  F.  C.  McMichael. 
Water     Pollution     Control     Federation     Journal 
JWPFA,  Vol.  58,  No.  3,  p  250-260,  March  1986.  9 
fig,  6  tab,  46  ref.  EPA  Grant  No.  R809628. 

Descriptors:  'Recycling,  'Wastewater  treatment, 
•Water  analysis,  'Water  quality  control,  'Zinc, 
'Lead,  Industrial  water,  Equilibrium,  'Water 
reuse,  Chemical  analysis,  Model  studies,  Carbon 
dioxide,  Chemical  reactions,  Solids. 

The  purpose  of  this  investigation  was  to  character- 
ize blast  furnace  gas  (BFG)  recycle  scrubber  water 
to  enhance  the  chemical  knowledge  of  these  sys- 
tems. The  work  was  directed  toward  understand- 
ing the  water  quality  and  equilibrium  conditions  in 
the  recycle  system,  including  lead  and  zinc  solid- 
liquid  partitioning  and  adsorption  on  suspended 
solids.  Chemical  modeling  showed  that  C02  chem- 
istry in  the  recycle  water  fluctuates  between  that 
for  a  closed  system  in  the  scrubber  and  that  for  an 
open  system  in  the  cooling  tower,  and  approaches 
equilibrium  with  atmospheric  C02  to  a  greater 
extent  than  equilibrium  with  C02  in  the  BFG.  This 
seemed  to  be  a  result  of  sparging  and  spraying,  as 
well  as  the  larger  residence  time  associated  with 
process  units  open  to  the  atmosphere  versus  that 
for  units  closed  to  the  atmosphere.  Two  chemical 
equilibrium  modeling  approaches  were  used  to 
evaluate  recycle  water  chemical  speciation  and 
degree  of  supersaturation  with  respect  to  various 
solids.  Both  approaches  indicated  that  the  recycle 
water  was  supersaturated  with  CaC03(s),  and  this 
justified  the  need  for  an  organic  phosphonate  antis- 
calant  chemical  treatment  program.  The  solids  in 
BFG  recycle  scrubber  water  were  comprised  of 
iron  oxides,  and  lead  and  zinc  were  associated  with 
the  solid  surface.  Under  acidic  conditions  lead  and 
zinc  were  desorbed  from  the  solid  surface  to  ap- 
proximately 50  and  230  mg/L,  respectively,  at  50 
g/L  solids.  Metal  desorption-adsorption  studies 
with  lead  and  zinc  and  solids  at  these  same  concen- 
trations, showed  characteristic  pH-adsorption 
edges  for  these  metals.  The  results  showed  that 
chemical  modeling  approaches  can  be  used  to  de- 
scribe some  important  chemical  properties  of  these 
systems,  which  can  lead  to  better  operation  for 
recycle  and  application  of  water  treatment  chemi- 
cals and  to  improved  control  of  regulated  constitu- 
ents. (Lantz-PTT) 
W86-05056 


APPLICATION  OF  OZONE  FOR  WATER 
TREATMENT  IN  THE  UNITED  KINGDOM 
CURRENT  PRACTICE  AND  RECENT  RE- 
SEARCH, 

Water  Research  Centre,  Stevenage  (England). 
T.  F.  Zabel. 

Ozone  Science  &  Engineering,  Vol.  7,  No.  1,  p  11- 
30,  Winter  1985.  9  fig,  5  tab,  8  ref. 

Descriptors:  'Ozone,  'Water  treatment,  'United 
Kingdom,  'Ozonation,  'Potable  water,  Treatment 


plants,  Filtration,  Activated  carbon,  Pretreatment 
of  water,  Organic  carbon. 

Although  only  two  water  works  in  the  UK  are 
currently  using  ozone  treatment,  concerns  regard- 
ing trace  organics  in  potable  water  have  stimulated 
research  into  ozonation  for  enhancing  organics 
removal  on  slow  sand  filters  and  by  granular  acti- 
vated carbon.  The  most  promising  application  for 
ozone  seems  to  be  in  enhancing  the  performance  of 
slow  sand  filters  treating  lowland  surface  waters. 
Pre-ozonation  increased  total  organic  carbon 
(TOC)  removal  by  this  system  from  15%  to  30%, 
and  doubled  the  filter  run  length  from  about  50  to 
more  than  100  days  before  the  maximum  head  loss 
of  1  m  was  reached.  Pre-ozonation  provided  rela- 
tively little  enhancement  in  TOC  removal  on 
granular  carbon  independently,  whether  the 
carbon  was  operated  after  the  slow  sand  filters  or 
after  conventional  chemical  treatment.  Results  are 
improved  by  increased  empty  bed  contact  time  of 
the  carbon  and  cessation  of  prechlorination. 
(Doria-PTT) 
W86-05059 


INFLUENCE  OF  WATER  PREOZONATION 
ON  THE  CONSUMPTION  OF  OXTOANTS, 

Societe  Degremont,  Rueil-Malmaison  (France). 
L.  Brener,  and  Y.  Richard. 

Ozone  Science  &  Engineering,  Vol.  7,  No.  2,  p 
137-154,  Spring,  1985.  9  fig,  6  tab,  6  ref. 

Descriptors:  'Ozonation,  'Ozone,  'Oxidants, 
'Water  treatment,  Activated  carbon,  Chlorination, 
Pretreatment  of  water,  Halomethanes,  Organolep- 
tic properties. 

Some  surface  waters  with  high  color  or  organic 
contents  produce  undesirable  chlorinated  deriva- 
tives when  treated  with  chlorine.  A  pilot  plant  was 
set  up  to  determine  whether  a  treatment  line  com- 
bining clarification  with  preozonation  followed  by 
post-ozonation  and  filtration  through  activated 
carbon  can  produce  a  water  having  the  same  qual- 
ity as  that  produced  by  an  identical  treatment  line 
whose  raw  water  has  been  prechlorinated.  It  was 
found  that  replacement  of  chlorine  by  ozone  in 
preoxidation  treatment  would  produce  a  water 
having  a  similar  quality  but  without  any  halometh- 
anes. Preozonation  treatment  also  produced  a  de- 
crease in  the  chlorine  demand  of  the  waters,  and 
installation  of  a  preozonation  treatment  will  not 
lead  to  any  excessive  consumption  of  ozone. 
(Doria-PTT) 
W86-05065 


AUTOMATION    OF    A    PLANT    TREATING 
WATER  WITH  OZONE, 

Societe  Degremont,  Rueil-Malmaison  (France). 
R.  Louboutin. 

Ozone  Science  &  Engineering,  Vol.  7,  No.  2,  p 
155-165,  Spring  1985.  7  fig,  5  ref. 

Descriptors:    'Ozone,    'Automation,    'Ozonation, 
Water  treatment,  Treatment  plant  design. 

Total  automation  of  a  treatment  plant  in  the  city  of 
Niort  demonstrated  how  use  of  advanced  automa- 
tion techniques  makes  possible  the  optimization  of 
investment  and  operating  costs.  Since  total  redun- 
dancy as  regards  both  the  ozone  production  plant 
itself  and  its  automatic  control  system  was  not 
economically  feasible,  the  plant  was  designed  with 
two  non-specialized  ozone  production  lines  and 
one  single  control  unit.  The  chemical  demand  in 
oxidizing  agent  of  the  water  is  ensured  in  the  first 
step  of  the  process,  and  the  viricidal  action  in  a 
second  step.  Reliance  on  a  single  control  unit  is 
reasonable,  since  it  may  be  considered  the  most 
reliable  link  of  the  whole  treatment  line  because  of 
the  tremendous  improvements  brought  by  comput- 
erization. At  the  same  time,  detection  and  correc- 
tion time  of  a  failure  in  the  programmable  logic 
controller  is  so  short  that  the  constraint  of  operat- 
ing the  plant  manually  remains  within  totally  rea- 
sonable limits.  (Doria-PTT) 
W86-O5066 


BENCH  TESTING  OF  ON-LENE  TOTAL  RE- 
SD3UAL  CHLORINE  ANALYZERS, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


3 


Canviro  Consultants  Ltd.,  Kitchener  (Ontario). 
For  primary  bibliographic  entry  see  Field  5A. 
W86-05069 


WATER  AND  NEPAL, 

For  primary  bibliographic  entry  see  Field  5C. 
W86-05075 


WATER  RESOURCE  AND  SUPPLY  DEVELOP- 
MENT IN  BRUNEI  DARUSSALAM, 

Watson  Hawksley  Asia,  Brunei  Darussalam. 

R.  G.  Cole,  and  Y.  A.  Kamarulzaman. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists,  Vol.  39,  No.  5,  p  381-400,  October  1985. 

8  fig,  8  tab,  5  ref. 

Descriptors:  'Developing  countries,  'Brunei  Dar- 
ussalam, Water  resources,  'Water  supply  develop- 
ment, Well  development,  Resources  development, 
Water  conveyance,  Groundwater  potential,  Saline 
water  intrusion. 

Infrastructure  and  building  developments  are  rap- 
idly expanding  in  Brunei  Darussalam  and  addition- 
al water  resource  and  supply  schemes  are  needed. 
This  paper  describes  existing  and  future  water  de- 
mands, the  various  resource  and  supply  studies 
undertaken,  and  the  development  of  urban  and 
rural  schemes.  Particular  reference  is  made  to  the 
vertical  lift  gate  barrage  across  the  River  Belait 
and  the  Benutan  reservoir  for  regulation  of  the 
Tutong.  During  1977-1979,  water  resources  studies 
were  undertaken  of  (1)  the  hydrological  aspects  of 
the  Tutong  and  Belait,  (2)  saline  intrusion  into  the 
estuaries,  including  the  development  of  a  mathe- 
matical model  to  predict  the  circumstances  under 
which  saline  water  would  reach  existing  intakes, 
and  (3)  aquifer  characteristics  for  the  identification 
of  the  basins  having  the  best  potential  for  ground- 
water development.  A  proposed  new  water  treat- 
ment plant  and  transmission  system  are  discussed 
as  are  water  supply  schemes  for  two  rural  areas, 
Labi  and  Temburong.  Capital  costs  for  the  projects 
described  are  tabulated  and  total  B  $375  million. 
(Khumbatta-PTT) 
W86-05078 


SIMPLE  METHOD  OF  CHIRONOMTD  CON- 
TROL AT  WATER  TREATMENT  WORKS, 

Mid  Kent  Water  Co.,  Canterbury  (England). 
T.  Flynn,  and  P.  M.  Bolas. 

Journal  of  the  Institution  of  Water  Engineers  and 
Scientists,  Vol.  39,  No.  5,  p  414-422,  October  1985. 
4  fig,  5  ref. 

Descriptors:  'Water  treatment  facilities,  'Midges, 
'Insect  control,  Distribution  systems,  Surface 
water,  Larvae. 

Infestations  of  public  water  supply  mains  and  dis- 
tribution systems  by  Chironomid  larvae,  often 
known  as  'bloodworms',  are  a  relatively  frequent 
problem  experienced  throughout  the  water  indus- 
try when  surface  water  is  treated.  Although  prob- 
ably of  no  public  health  significance,  the  larvae 
give  rise  to  numerous  complaints  and  considerable 
anxiety  amongst  consumers  and  the  problem 
period  is  normally  from  August  to  October  when 
the  larvae  reach  sizes  of  1  cm  or  more  in  length.  In 
this  study  an  entry  to  the  supply  was  found  to  be 
from  eggs  laid  in  vulnerable  parts  of  treatment 
plants.  Newly  hatched  larvae  then  penetrated  the 
filters.  Raw  water  was  not  the  primary  source  of 
infection.  Protecting  the  filters  and  sedimentation 
tanks  with  simple  horticultural  water  sprays  offers 
a  solution  which  prevents  over  90  per  cent  of 
potential  infestation.  The  method  has  scope  for 
insect  control  at  other  sites,  such  as  sewage  works. 
(Khumbatta  -PTT) 
W86-05079 


DESIGN  OF  RAPID  SMALL-SCALE  ADSORP- 
TION TESTS  FOR  A  CONSTANT  DIFFUSI- 
VTTY, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic   entry   see   Field   5D. 

W86-05135 


RELATION    BETWEEN    DRINKING    WATER 
NITRATE  AND  TOTAL  NITRATE  INTAKE, 

Central  Public  Health  Lab.,  London  (England). 
Communicable  Disease  Surveillance  Centre. 
For  primary   bibliographic   entry  see   Field   5G. 
W86-05149 


IMPLICATIONS  OF  HEAD  LOSS  PATH 
CHOICE  IN  THE  OPTIMIZATION  OF  WATER 
DISTRIBUTION  NETWORKS, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

I.  C.  Goulter,  B.  M.  Lussier,  and  D.  R.  Morgan. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  5,  p  819-822,  May  1986.   1  fig,  3  tab,  7  ref. 

Descriptors:  'Head  loss,  'Water  distribution,  'Op- 
timization, Optimum  development  plans,  Water 
supply  systems,  Water  pressure,  Flow  rates,  Flow 
characteristics. 

The  effects  of  varying  the  paths  used  to  ensure 
adequate  pressure  throughout  a  water  distribution 
network  when  using  iterative  linear  programming- 
gradient  search  techniques  for  least  cost  solution  of 
the  network  are  analyzed.  The  final  flows  within 
links  in  a  network  appear  to  be  dependent  on  the 
degree  to  which  the  links  with  which  they  are 
associated  are  included  in  the  equations  used  to 
define  pressures  throughout  the  network.  The 
more  often  a  link  is  included,  the  larger  the  final 
flow  is  in  that  link.  This  condition  results  in  net- 
works which  are  designed  on  the  basis  of  a  single 
loading  condition  having  an  implied  'branched' 
nature  defined,  to  a  large  extent,  by  the  way  in 
which  the  pressure  constraints  are  formulated. 
(Lantz-PTT) 
W86-05229 


TREATMENT  EFFICIENCY  OF  AN  IM- 
PROVED OZONATION  UNIT  APPLIED  TO 
FISH  CULTURE  SITUATIONS, 

Biologische  Anstalt  Helgoland  (Germany,  F.R.) 
H.  Rosenthal  and,  and  G.  Kruner. 
Ozone  Science  and  Engineering,  Vol.  7,  No.  3,  p 
179-190,  Summer,  1985.  7  fig,  1  tab,  28  ref. 

Descriptors:  'Ozonation,  'Water  reuse,  'Fish 
farming,  Efficiency,  Nitrites,  Ammonium,  Biologi- 
cal oxygen  demand. 

In  this  study  the  oxidation  rates  for  ammonium, 
nitrite,  and  BOD  have  been  determined  for  each  of 
these  components  separately  or  in  combination, 
using  an  improved  design  of  the  contacting  cham- 
ber. Two  flow  rates  and  three  ozone  concentra- 
tions were  employed.  Ammonia  oxidation  rates 
were  slowest  while  nitrite  and  BOD  removal  was 
rapid.  Ozone  concentrations  substantially  influ- 
enced the  oxidation  rates  for  ammonium  ion.  Ni- 
trate was  oxidized  equally  rapidly  under  almost  all 
operation  conditions.  Slight  differences  in  oxida- 
tion rates  were  noted  for  both  ammonia  and  nitrite 
as  long  as  the  BOD  was  high.  (Lantz-PTT) 
W86-05273 


INFLUENCE  OF  TEMPERATURE  ON  BACTE- 
RIAL DEVELOPMENT  IN  WATERS, 

Compagnie  Intercommunale  Bruxelloise  des  Eaux 

(Belgium). 

G.  Fransolet,  G.  Villers,  and  W.  J.  Masschelein. 

Ozone  Science  and  Engineering,  Vol.  7,  No.  3,  p 

205-227,  Summer  1985.  13  fig,  7  tab,  23  ref. 

Descriptors:  'Bacteria,  'Water  treatment,  'Water 
distribution,  'Thermal  effects,  Ozonation,  Pseudo- 
monas,  Azobacter,  Bacillus,  'Water  pollution  con- 
trol, Corynebacter,  Micorcoccus,  Vibrionaceae, 
Enterobacter,  Water  temperature. 

Microbial  stability  in  water  mains  has  become  an 
increasing  problem  for  waterworks  where  more 
surface  water  is  used  to  meet  distribution  require- 
ments. Even  when  surface  water  is  treated  appro- 
priately, it  usually  contains  a  higher  amount  of 
organic  compounds  than  groundwater,  and  during 
certain  periods,  can  attain  temperatures  between  20 
and  25  C.  Furthermore,  ozonation  applied  during 
treatment  modifies  structures  of  the  dissolved  or- 
ganic materials.  Six  typical  strains  were  used  to 


determine  the  importance  of  the  temperature 
factor  on  aftergrowth  in  five  different  types  of 
water.  Three  criteria  for  the  evaluation  of  after- 
growth are:  the  growth  rate  factor  (r2),  the  growth 
yield  (maximum  number  of  germs/mL  when 
growth  stops),  and  the  latency  time.  It  was  estab- 
lished that  aftergrowth  is  related  to  the  Pseudo- 
monas  and  Azobacter  families,  and  the  species 
Bacillus,  Corynebacter,  Micrococcus,  Vibriona- 
ceae, and  even  Enterobacter.  The  temperature 
factor  is  most  important  in  all  aspects,  as  an  in- 
crease in  water  temperature  enhances  all  growth 
characteristics.  (Main-PTT) 
W86-05275 


DETERMINATION  OF  CARBONATE  TRACES 
IN  HIGH-PURITY  WATER  BY  MEANS  OF 
CHROMATOGRAPHY, 

Gesamthochschule    Paderbom    (Germany,    F.R.). 
Fachbereich  Chemie  und  Chemietechnik. 
G.  Brandt,  G.  Matuschek,  and  A.  Kettrup. 
Fresenius   Zeitschrift   Analylische   Chemie,    Vol. 
321,  No.  7,  p  653-654,  August  1985.  5  fig,  6  ref. 

Descriptors:  'Trace  levels,  'Carbonates,  'Ion 
chromatography,  Water  quality  control,  Water 
treatment,  Ion  exchange,  Water  analysis. 

The  determination  of  bicarbonate  in  high-purity 
water  applying  ion-chromatography  with  indirect 
UV -detection  is  described.  The  results  have  been 
obtained  using  a  low-capacity  analytical  ion-ex- 
change column  and  eluents  containing  very  pure 
weak  organic  acids.  By  direct  injection  of  the 
sample  concentration  levels  lower  than  0.02  mg/1 
CO(2-)3  have  been  detected.  (Author's  abstract) 
W86-05281 


TREATMENT,  WASTE  MANAGEMENT  AND 
COST  FOR  REMOVAL  OF  RADIOACTIVITY 
FROM  DRINKING  WATER, 

Oklahoma  Univ.,  Norman.  Bureau  of  Water  and 
Environmental  Resources  Research. 
G.  W.  Reid,  P.  Lassovszky,  and  S.  Hathaway. 
Health  Physics, Vol.   48,No.   5,   p  671-694,   May, 
1985.  7  fig,  16  tab,  34  ref. 

Descriptors:  'Waste  treatment,  'Drinking  water, 
'Water  quality  control,  Radioactive  waste  dispos- 
al, Wastewater  treatment,  Reverse  osmosis,  Acti- 
vated carbon,  Adsorption,  Coagulation,  Electro- 
dialysis,  Chemical  precipitation,  Aeration,  Ion  ex- 
change. 

The  processes  used  in  treating  drinking  water  for 
removal  of  radioactive  contaminants  and  the  dis- 
posal of  wastes  generated  by  the  treatment  proc- 
esses are  analyzed  and  discussed.  The  study  was 
limited  to  U,  Ra  and  Rn.  Techniques  discussed  for 
the  removal  of  radioactivity  were:  (1)  cation  ex- 
change, (2)  reverse  osmosis,  (3)  lime  softening,  (4) 
adsorption  processes,  (5)  DOW  radium  selective 
complexer  (RSC),  (6)  anion  exchange,  (7)  direct 
precipitation,  (8)  coagulation,  (9)  electrodialysis, 
(10)  granualr  activated  carbon,  and  (11)  aeration. 
The  costs  involved  with  each  of  the  techniques  are 
summarized  along  with  each  of  the  techniques  are 
summarized  along  with  informational  needs  which 
still  remain  unaddressed.  (Lantz-PTT) 
W86-05282 


OZONE  ABSORPTION  WITH  REACTION  IN 
BENZESULFONIC  ACID  AQUEOUS  SOLU- 
TIONS, 

Naples  Univ.  (Italy).  1st.  di  Chimica  Industrial  e 

Impianti  Chemici. 

G.  Anselmi,  P.  G.  Lignola,  C.  Raitano,  and  G. 

Volpicelli. 

Chemical  Engineering  Science  CESEAC,  Vol.  40, 

No.  7,  p  1033-1040,  July  1985.  10  fig,  3  tab,  13  ref. 

Descriptors:  'Ozonation,  'Chemical  treatment, 
•Water  treatment,  'Benzensulfonic  acid,  Water 
treatment,  Organic  acids,  Oxidation,  Organic 
matter,  Ultra-violet  spectrophotometry. 

The  aim  of  this  research,  was  to  assess  organic 
compound  reactivity  with  ozone  in  aqueous  media, 
and  to  evaluate  the  feasibility  of  oxidative  degrada- 
tion of  traces  of  organic  compounds  in  water,  by 
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ozonized  oxygen  or  air.  Benzensulfonic  acid  (BSA) 
was  chosen  as  representative  of  aryl  sulfonates 
which  constitute  an  important  class  of  water  pol- 
lutants owing  to  the  widespread  use  of  synthetic 
detergents.  The  methods  of  absorption  with  reac- 
tion, were  used  for  the  successful  development  of 
an  'ab  initio'  model  of  the  oxidation  of  BSA  aque- 
ous solutions  by  ozonation.  The  predictive  capabil- 
ity of  the  model  was  tested  experimentally  by 
means  of  an  ultraviolet  spectrophotometry  tech- 
nique. The  accordance  between  experimental  time 
evolution  of  species  and  that  predicted  by  the 
model  indirectly  confirmed  that  the  correlation  for 
mass  transfer  and  the  kinetics  were  correct.  (Mas- 
ters-PTT) 
W86-05284 


TREATMENT  OF  AN  IN-SITU  OIL-SHALE 
RETORT  WATER, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

D.  J.  Kocornik,  W.  F.  McTernan,  and  S.  L. 

Williams. 

Environmental  Progress,  Vol.  4,  No.  3,  p  145-150, 

August  1985.  4  fig,  7  tab,  20  ref. 

Descriptors:  *Oil  shale,  'Industrial  wastes, 
•Wastewater  treatment,  'Industrial  wastes,  Coagu- 
lation, Activated  carbon,  Absorbents,  Green 
River,  Sedimentation,  Vernal,  Utah,  Pretreatment 
of  water,  Dissolved  organic  carbon. 

The  treatment  of  Green  River  formation  oil  shale 
retort  water  was  studied  in  an  experimental  proce- 
dure whereby  the  effectiveness  of  coagulation-sedi- 
mentation and  activated-carbon  systems  were  eval- 
uated. The  specific  retort  water  addressed  here 
was  Geokinetics-17,  a  product  of  a  true  in  situ 
retort  operated  south  of  Vernal,  Utah,  in  1979. 
Seven  primary  coagulants  -  three  inorganic  salts 
and  four  synthetic  organic  polymers  -  and  two 
commercially  available  activated  carbons  were 
used.  It  was  concluded  that  coagulation-sedimenta- 
tion was  not  an  effective  one-step  treatment  proc- 
ess on  this  water.  Pretreatment  by  coagulation, 
followed  by  activated  carbon  treatment,  did  have 
an  additive  effect  on  total  dissolved  organic  carbon 
removal  and  also  increased  the  rate  of  absorption 
in  batch  systems,  but  did  not  affect  the  ultimate 
capacity  of  the  carbon  when  evaluated  in  a  batch 
mode.  The  dynamic  granular  carbon-untreated 
retort  water  system  was  rate  limited  by  pore  diffu- 
sion of  the  sorbate.  (Masters-PTT) 
W86-05285 


ULTRAPURE  WATER  IN  THE  MICROELEC- 
TRONICS INDUSTRY, 

Esmil  Water  Systems,  Amsterdam  (Netherlands). 
H.  M.  Bunnik. 

Effluent  and  Water  Treatment  Journal,  Vol.  26, 
No.  1,  p  23-25,  January  1986.  3  fig,  3  tab. 

Descriptors:  'Ultrapure  water,  'Water  treatment, 
'Water  quality  control,  'Microelectronics,  Filtra- 
tion, Industrial  water,  Hamburg,  West  Germany, 
Drinking  water,  Sodium  hypochlorite,  Sand  filters, 
Reverse  osmosis,  Citric  acid. 

Manufacturers  of  microelectronic  devices  require 
ultrapure  water  for  rinsing  at  various  stages  in  the 
fabrication  process.  An  ultrapure  water  installation 
for  63  cu  m/hr  in  the  Hamburg  factory  of  Valvo 
Roehren  und  Halbleiterwerke  der  Philips  GmbH  is 
described.  The  installation  had  to  treat  drinking 
water  from  the  town  of  Hamburg.  To  isolate  the 
installation  from  the  drinking  water  system,  three 
polyethylene  break  tanks  with  a  content  of  2  cu  m 
each,  were  installed.  Sodium  hypochlorite  was 
dosed  to  sterilize  the  break  tank  sand  filters.  For 
the  prefiltration  of  the  influent  three  manually  op- 
erated sand  filters  were  installed  at  a  28  cu  m/hr 
capacity  each.  Sulfuric  acid  was  used  to  neutralize 
the  bicarbonate  content  of  the  raw  water.  For  fine 
filtration,  three  cartridge  filters  were  used.  In  addi- 
tion, three  high  pressure  pumps  were  added  to 
increase  the  pressure  to  40  bar  for  operation  of  the 
reverse  osmosis  units,  and  a  flushing  system  was 
installed  for  cleaning.  Citric  acid  was  used  for 
removing  hardness  scale,  while  iron  hydroxide  de- 
posits were  removed  by  oxalic  acid,  and  bacterial 
fouling  was  prevented  by  routine  sanitization  using 


sodium  hypochlorite.  After  the  reverse  osmosis 
unit  (RO),  a  carbon  dioxide  degasser  was  installed 
on  a  horizontal  permeate  storage  tank.  Seven  trans- 
fer pumps  were  installed  in  total  and  four  horizon- 
tal storage  tanks  were  made  available  for  pure 
water.  The  operation  of  the  installation  was  made 
fully  automatic.  In  conclusion,  the  requirements 
for  cleaner  water  are  becoming  more  stringent  and 
therefore  RO  units  will  be  further  improved  in  the 
future.  (Master-PTT).) 
W86-05288 


LACK  OF  ASSOCIATION  BETWEEN  FLUORI- 
DATION OF  WATER  AND  CANCER, 

M.D.  Anderson  Hospital  and  Tumor  Inst.,  Hous- 
ton, TX. 

G.  R.  Newell,  and  M.  V.  Marshall. 
Texas  Medicine,  Vol.  82,  No.  2,  p  48-50,  February 
1986.  2  tab,  23  ref. 

Descriptors:  'Fluoridation,  'Cancer,  Epidemiolo- 
gy, Water  treatment,  Drinking  water. 

Opponents  to  the  fluoridation  of  drinking  water 
supplies  have  claimed  that  fluoridation  caused  ad- 
verse health  side  effects,  including  cancer.  There 
has  probably  been  no  human  health  issue  more 
extensively  evaluated  for  adverse  medical  out- 
comes with  consistently  negative  results.  No  asso- 
ciation between  fluoridation  of  water  and  in- 
creased cancer  death  rates  in  consumers  has  been 
demonstrated.  Fluoride  at  1  ppm  is  not  mutagenic 
in  bacteria  or  human  cells.  No  biochemical  or 
biologic  mechanism,  whereby  fluoride  at  1  ppm 
causes  cancer  by  genotoxic  or  epigenetic  means, 
has  been  proposed.  The  time,  effort,  cost,  and 
deprivation  of  preventive  dental  measures  are  in- 
calculable. (McFarlane-PTT) 
W86-05295 


EVALUATION  OF  THE  WATER  SUPPLY  AND 
SANITATION  PROBLEMS  IN  NIGERIA, 

Ibadan  Univ.  (Nigeria).  Coll.  of  Medicine. 

M.  K.  C.  Sridhar,  and  M.  A.  Omishakin. 

Royal  Society  of  Health  Journal,  Vol.  105,  No.  2, 

p  68-74,  April  1985.  1  fig,  9  tab,  19  ref. 

Descriptors:  'Water  supply,  'Sanitation,  'Nigeria, 
Water  sources,  Refuse  disposal,  Water  associated 
diseases. 

Water  supply  and  sanitation  problems  before  and 
after  independence  are  analyzed  and  related  to  the 
prevalence  of  ten  water  associated  diseases  in  dif- 
ferent States  in  Nigeria.  A  few  States  showed 
maximum  prevalence  of  these  diseases.  Rural  mi- 
gration, poor  finances,  Governmental  apathy  and 
strong  cultural  backgrounds  in  different  ethnic 
groups  have  contributed  to  insufficient  progress 
toward  the  goals  of  the  water  supply  and  sanitation 
decade.  Community  involvement,  through  health 
education  and  Government's  involvement  with  the 
community  at  different  stages  of  planning  and  im- 
plementation seem  to  yield  the  desired  results. 
(Lantz-PTT) 
W86-05300 


CONTACT  FLOCCULATION-FILTRATION  OF 
LOW-TURBIDrTY,  HIGHLY  COLOURED 
ACTD  MOORLAND  WATER, 

Sheffield   City   Polytechnic   (England).   Dept.   of 

Civil  Engineering. 

B.  A.  Quaye,  and  N.  P.  Isaias. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists,  Vol.  39,  No.  4,  p  325-340,  August  1985. 

8  fig,  2  tab,  8  ref. 

Descriptors:  'Water  treatment,  'Flocculation, 
'Filtration,  'Turbidity,  'Color,  'Acid  water, 
•Moorland,  Metal  cations,  Yorkshire,  Suspended 
Solids,  Iron,  Manganese,  Aluminum,  Filter  bed, 
Pilot  scale,  Potassium  Permanganate,  pH. 

A  contact  flocculation-filtration  process  using  a 
dual-media  laboratory-scale  apparatus,  and  a  pilot- 
scale  filter  plant  incorporating  a  steeply  inclined 
settling  tubes  module  as  a  flocculator,  has  con- 
firmed that  single-stage  high-rate  filtration  of  low 
turbidity,  highly  colored  acid  moorland  water,  can 
be  an  effective  and  economical  alternative  to  con- 


ventional water  treatment.  A  very  high  quality 
water,  with  low  turbidity  and  very  low  levels  of 
iron  (0.05mg/l),  manganese  (0.03mg/l),  aluminum 
(0.08mg/l)  and  color,  was  achieved  at  a  filtration 
velocity  of  15  m/hr  which  is  treble  the  convention- 
al filtration  velocity.  (McFarlane-PTT) 
W86-05303 


DISTRICT  METERING, 

Sunderland  and  South  Shields  Water  Co.  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  7B. 
W86-05316 


ECONOMIC  APPRAISAL  OF  ACTIVE  AND 
PASSIVE  METHODS  OF  LEAKAGE  CON- 
TROL, 

Mid  Kent  Water  Co.,  Canterbury  (England). 
For  primary  bibliographic  entry  see  Field  6C. 
W86-05317 


SOME  DEVELOPMENTS  IN  PRESSURE  RE- 
DUCTION, 

Bristol  Waterworks  Co.  (England). 

For  primary  bibliographic  entry  see  Field  8C. 

W86-05318 


SELECTING  EFFECTIVE  SOFTWARE  FOR 
WATER  AND  WASTEWATER  TREATMENT 
FACTLnTES, 

Engineering-Science,  Inc.,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field   5D. 

W86-05319 


METHYL  BROMIDE  IN  SURFACE  DRINKING 
WATERS, 

Azienda  Comunale  Elettricita  ed  Acque,  Rome 

(Italy). 

For  primary  bibliographic  entry  see  Field  5A. 

W86-05331 


CHLORINE  DIOXIDE  REACTIVITY  WITH 
PROTEINS, 

University   of  South    Florida,    Tampa.    Coll.    of 

Public  Health. 

C.  I.  Noss,  F.  S.  Hauchman,  and  V.  P.  Olivier. 

Water  Research,  Vol.  20,  No.  3,  p  351-356,  March 

1986.    6    fig,    2    tab,    21     ref.    EPA    Contract 

R806074010. 

Descriptors:  'Disinfection,  'Chlorine,  'Viruses, 
Proteins,  'Chlorine  dioxide,  'Water  treatment, 
Amino  acids,  Escherichia  coli,  Disinfections. 

Studies  were  conducted  to  evaluate  chlorine  diox- 
ide reactivity  with  proteins  and  the  role  of  these 
reactions  in  the  inactivation  of  the  bacterial  virus 
f2  with  chlorine  dioxide.  The  effect  of  chlorine 
dioxide  on  the  ability  of  f2  to  specifically  attach  to 
its  host  Escherichia  coli  K13  was  compared  to  the 
inactivation  of  virus  during  the  initial  seconds  of 
contact  time.  At  pH  7.2  and  5  degrees,  the  virus 
was  rapidly  inactivated  with  0.6  mg/liter  of  chlo- 
rine dioxide.  The  loss  of  protein  specific  attach- 
ment function  nearly  paralleled  intact  virus  inacti- 
vation with  1.2  log  units  of  attachment  inhibition 
occurring  within  30  sec.  The  inactivation  of  virus 
and  the  inhibition  of  specific  attachment  both  in- 
creased with  increasing  pH  and  disinfectant  con- 
centration. Inactivation  of  f2  was  attributed  to  the 
reaction  of  chlorine  dioxide  with  discrete  chemical 
moieties  in  the  viral  protein.  Cysteine,  tyrosine  and 
tryptophan  reacted  with  chlorine  dioxide  within  a 
time  frame  that  could  affect  viral  inactivation.  In 
denatured  f2  capsid  protein  monomers,  these 
amino  acids  were  almost  totally  degraded  within  2 
min  by  chlorine  dioxide.  Even  though  the  degrada- 
tion of  tyrosine  residues  occurred  at  a  much  slower 
rate  of  virus  inactivation,  the  protein  component  of 
f2  virus  appeared  to  be  the  site  of  the  lethal  lesion 
produced  by  chlorine  dioxide.  These  tyrosine  reac- 
tions with  chlorine  dioxide  appeared  to  alter  the 
virus  such  that  specific  attachment  was  inhibited. 
(Geiger-PTT) 
W86-0534O 
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CHLORINE  DIOXIDE  REACTIVITY  WITH 
NUCLEIC  ACIDS, 

North  Carolina  Univ.  at  Chapel  Hill.  School  of 
Public  Health. 

F.  S.  Hauchman,  C.  I.  Noss,  and  V.  P.  Olivieri. 
Water  Research,  Vol.  20,  No.  3,  p  357-361,  March 
1986.  6  fig,  23  ref. 

Descriptors:  *Chlorine  dioxide,  'Nucleic  acids, 
•Viruses,  'Disinfection,  'Water  treatment,  Disin- 
fectants,  Chlorine,   Hydrogen  ion  concentration. 

Studies  were  conducted  with  the  bacterial  virus  f2 
to  determine  the  reactivity  of  chlorine  dioxide  with 
viral  nucleic  acid,  and  to  evaluate  the  role  of  these 
reactions  in  the  inactivation  of  virus  with  chlorine 
dioxide.  The  effect  of  chlorine  dioxide  on  naked 
infectious  RNA  was  compared  to  the  inactivation 
of  intact  virus  and  to  infectious  f2  RNA  extracted 
from  virus  which  was  treated  with  chlorine  diox- 
ide. At  pH  7.2  and  5  degrees,  greater  than  4  log 
units  of  virus  inactivation  were  observed  within  2 
min  of  contact  time.  Almost  no  inactivation  of 
infectious  RNA  extracted  from  chlorine  dioxide 
treated  virus  was  observed.  Treatment  of  naked 
infectious  RNA  with  chlorine  dioxide  yielded  less 
than  1  log  unit  of  inactivation  after  5  min  of 
contact  time.  The  rate  of  inactivation  of  both  f2 
virus  and  infectious  RNA  by  chlorine  dioxide  in- 
creased with  increasing  pH.  Inactivation  of  f2  in- 
fectious RNA  was  attributed  to  chlorine  dioxide 
reactions  with  nucleotides.  The  reaction  of  chlo- 
rine dioxide  within  yeast  RNA  was  uniquely  asso- 
ciated with  guanosine  monophosphate  (GMP). 
The  reaction  between  chlorine  dioxide  and  GMP 
may  account  for  inactivation  of  naked  fl  RNA. 
However,  this  reaction  does  not  explain  the  inacti- 
vation of  intact  f2  virus,  as  the  RNA  within  the 
treated  virion  remains  infectious  despite  several  log 
units  of  virus  inactivation.  (Author's  abstract) 
W86-05341 


ALGAE  REMOVAL  BY  FINE  SAND/SILT  FIL- 
TRATION, 

Louisiana  Dept.  of  Transportation  and  Develop- 
ment, Baton  Rouge. 
B.  Naghavi,  and  R.  F.  Malone. 
Water  Research,  Vol.  20,  No.  3,  p  377-383,  March 
1986.  6  fig,  2  tab,  21  ref. 

Descriptors:  'Wastewater  treatment,  'Filtration, 
•Sand  filters,  *Algal  control,  'Separation  tech- 
niques, Silt,  Nuisance  algae,  Clogging. 

A  laboratory  scale  study  was  undertaken  to  deter- 
mine the  potential  of  a  method  of  filtering  algae 
from  water  using  fine  sand/silt  as  the  filter  media. 
Five  median  sand  sizes  (0.064-0.335  mm)  and  four 
bed  depths  (3.175-12.700  mm)  were  examined  in 
constant  head  experiments  with  the  algae  Scen- 
edesmus  quadricauda.  A  total  of  46  experiments 
were  conducted  with  continuous  measurements  of 
filtration  rate,  head  loss  and  effluent  quality.  All 
media  with  median  sand  sizes  at  or  below  0.200 
mm  gave  consistently  high  algae  removal  rates. 
The  average  removal  was  97.27%  (based  on  fluo- 
rescence) with  a  low  average  initial  head  loss 
across  the  filter  media  of  7.3  cm  (median  grain  size 
diameter  of  0.200  mm  with  the  bed  depth  of  3.175 
mm).  Initial  filtration  rates  obtained  in  the  experi- 
mental apparatus  were  as  high  as  226  cu  m/sq  m/ 
day  (3.84  gpm/sq  ft),  comparable  to  conventional 
sand  units.  Run  times  were  short  due  to  surface 
clogging  of  the  media.  No  chemical  addition  was 
required  to  obtain  high  removal  levels.  (Author's 
abstract) 
W86-05344 


ALTERNATIVE  ALUMINIUM  FLOCCULANTS 
CONTROLLING  MICROPOLLUTANTS, 

Laporte  Inorganics,  Cheshire  (England). 
A.  M.  Simpson,  W.  Hatton,  and  A.  Murray. 
Effluent  and  Water  Treatment  Journal,  Vol.  26, 
No.  1,  p  9-15,  January  1986.  1  fig,  7  tab,  22  ref. 

Descriptors:  'Pollutants,  'Chlorination,  'Water 
treatment,  'Wastewater  treatment,  'Flocculation, 
'Dispersants,  'Organic  matter,  'Micropollutants, 
•Aluminum,  'Aluminum  Sulfate,  Chlorine,  Polya- 
luminum  Chloride  Lapofloc,  Lapofloc  2000,  Triha- 
lomethane. 


Methods  trying  to  minimize  trihalomethane 
(THM)  formation  in  dringing  water  are  consid- 
ered. One  possible  solution  for  the  reductin  of 
THMs  resulting  from  chlorination  is  the  prior  re- 
moval of  precursor  organic  acids.  The  advantages 
of  flocculation  prior  to  chlorination,  the  effect  of 
flocculation  on  the  removal  of  organic  contami- 
nants, and  the  effect  of  flocculation  on  the  levels  of 
heavy  metals  present  in  drinking  water  were  inves- 
tigated. Aluminum  sulfate,  Polyaluminum  chloride 
Lapofloc  (Lapofloc  PAC)  and  Lapofloc  2000, 
were  used  as  flocculants  on  water  samples  taken 
from  three  watersheds  in  England.  Flocculatns 
were  tested  at  their  optimum  doses  for  each  raw 
water  determined  by  their  floe  growth  characteris- 
tics. In  all  cases  Lapfloc  PAC  had  the  fastest 
growth,  and  as  such  was  optimized  at  an  overall 
lower  dose  than  the  other  flocculants.  Post-chlor- 
ination  was  advantageous  in  reducing  the  levels  of 
THMs  by  means  of  aluminum  flocculants  remov- 
ing humic  and  fulvic  acids  as  measured  by  color 
removal  to  reduce  the  level  of  THM  precursors. 
Aluminum  sulfate  produced  the  best  overall  color 
removal.  The  metal  results  were  inconclusive. 
(Master-PTT) 
W86-05404 


ORGANIC    MICROPOLLUTANTS    AND   THE 
PROTECTION  OF  WATER  SUPPLIES, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05405 


OCCURENCE  OF  RADIOACTIVITY  IN 
PUBLIC  WATER  SUPPLD2S  IN  THE  UNITED 
STATES, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05407 
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POWER  FROM  MINE  COOLING  WATER, 

Foster-Miller,  Inc.,  Waltham,  MA. 

For  primary  bibliographic  entry  see  Field  8C. 

W86-04703 


DELINEATING  ZONES  OF  CONTRIBUTION 
FOR  PUBLIC  SUPPLY  WELLS  TO  PROTECT 
GROUND  WATER  IN  NEW  ENGLAND, 
IEP,  Inc.,  Barnstable,  MA. 
S.  W.  Horsley,  and  T.  C.  Cambareri. 
Journal  of  the  New  England  Water  Works  Asso- 
ciation, Vol.  100,  No.  1,  p  19-43,  March  1986.  15 
fig,  Href. 

Descriptors:  'Zones  of  contribution,  'Groundwat- 
er pollution,  'Groundwater  recharge,  'Land  use, 
•New  England,  Cape  Code,  Buried  river  valleys, 
Nitrate  nitrogen,  Multifamily  dwellings,  Herbi- 
cides, Regulations,  Tertiary  wastewater  treatment, 
Glacial  drift,  Sand,  Gravel,  Clay. 

This  paper  describes  the  procedures  used  to  delin- 
eate zones  of  contribution  to  public  water  supply 
wells  in  two  major  geologic  settings  occurring  in 
New  England,  the  'cape  and  islands'  and  the 
'buried  river  valley',  and  discusses  measures  em- 
ployed to  protect  water  quality  in  those  identified 
zones.  The  Cape  and  Islands  region  is  comprised  of 
sands,  silts,  clay,  and  gravel,  whereas  the  buried 
river  valleys  contain  thick  deposits  of  stratified 
glacial  drift  enclosed  in  bedrock  walls.  Various 
schemes  have  been  advanced  for  protecting 
groundwater  within  the  zones  of  contribution  de- 
fined by  the  methods  described  here.  These  in- 
clude: prohibiting  certain  land  uses,  such  as  junk- 
yards, landfills,  and  road  salt  stockpiles,  from  exist- 
ing within  the  zone;  upgrading  residential  zoning 
to  large  lots  to  limit  the  amount  of  nitrate-nitrogen 
entering  the  aquifer;  requiring  tertiary  treatment 
for  multifamily  dwellings  with  nitrate-nitrogen 
loadings  exceeding  24  lb/40,000  sq  ft;  passing  regu- 
lations against  herbicides  within  zones  of  contribu- 
tion; and  acquiring  key  parcels  of  land  within 
zones  of  contribution  so  that  sufficient  clean  re- 


charge is  available  to  dilute  contaminated  water 
from   other   land   within   the   contribution   zone. 
(Rochester-PTT) 
W86-04705 


DETERGENT  PHOSPHATE  BANS  AND  EU- 
TROPHICATION, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 

and  Environmental  Engineering. 

G.  F.  Lee,  and  R.  A.  Jones. 

Environmental        Science       and        Technology 

ESTHAG,  Vol.  20,  No.  4,  p  330-331,  April  1986.  1 

fig,  1  tab,  8  ref. 

Descriptors:  *Water  pollution  control,  'Deter- 
gents, 'Phosphates,  'Phosphorus  removal,  Eu- 
trophication,     Wastewater     disposal,     Domestic 

wastes. 

The  controversy  over  the  value  of  detergent  phos- 
phate bans  in  improving  water  quality  is  discussed 
in  relation  to  a  recently-developed  general  rela- 
tionship that  can  be  used  to  evaluate  the  potential 
benefits  of  such  a  ban.  The  relationship  is  based  on 
the  finding  that  a  reduction  of  approximately  20% 
in  the  P  load  to  a  water  body  must  be  achieved  to 
yield  a  discernible  effect  on  water  quality.  This 
20%  value  is  independent  of  the  trophic  state.  It 
was  developed  from  the  P  load-chlorophyll  rela- 
tionship developed  in  the  Vollenweider-Organiza- 
tion  for  Economic  Cooperation  and  Development 
eutrophication  studies.  Although  detergent  phos- 
phate bans  generally  will  not  result  in  an  overall 
improvement  in  water  quality,  there  may  be  some 
situations  in  which  eutrophication-related  water 
quality  would  be  improved  by  a  ban.  Such  rare 
situations  would  be  characterized  by  a  high  per- 
centage of  the  water  entering  the  water  body  being 
derived  from  domestic  wastewaters  and  a  substan- 
tial percentage  of  the  phosphorus  in  the  domestic 
wastewaters  being  derived  from  detergents.  (Roch- 
ester-PTT) 
W86-04719 


POSSIBILITY  OF  MELIORATION  AND  AGRI- 
CULTURAL USE  OF  LIMAN  AND  MARINE 
SEDIMENTS, 

Odessa  Agricultural  Inst.  (USSR). 
N.  A.  Kreyda,  N.  K.  Lyadova,  and  T.  Y. 
Arzumanyan. 

Soviet  Soil  Science,  Vol.  17,  No.  5,  p  66-71,  Sep- 
tember-October 1985.  4  tab.  Translated  from  Poch- 
vovedeniye,  No.  7,  p  75-80,  1985. 

Descriptors:  'Marine  sediments,  'Soil  develop- 
ment, 'Soil  chemistry,  Saline  soils,  Barley,  Sun- 
flower, Sorghum,  Alfalfa,  Sweet  clover,  Manure, 
Sodium  ion,  Shell  detritus,  Hydrogen  ion  concen- 
tration, Oxidation-reduction  potential,  Adsorbed 
cations. 

Data  on  the  changes  in  physicochemical  properties 
(Eh,  pH,  adsorbed  cations)  and  chemical  composi- 
tion (water-soluble  salts  and  nutrients)  of  reclaimed 
soils  on  marine  sediments,  were  used  for  cultiva- 
tion experiments  with  barley,  sorghum,  alfalfa, 
sweet  clover,  and  sunflower.  It  is  concluded  that, 
as  a  result  of  oxidation  of  the  marine  sediments, 
sodium  ion  activity  decreased,  the  sediments 
became  desolonetzified  (spontaneous  melioration 
due  to  shell  detritus),  and  the  pH  decreased  to 
neutral,  but  the  supply  of  highly  soluble  salts  did 
not  decrease  significantly  due  to  the  'dry'  winter  of 
1982-83,  when  the  experiments  were  conducted. 
All  the  nutrients  increased  in  the  treatment  to 
which  manure  was  applied,  and  it  was  here  that 
growth  and  development  of  all  the  crops  was  best. 
Barley  and  sunflower  are  recommended  as  pioneer 
crops.  They  should  be  planted  on  manured  (80 
metric  tons/ha)  marine  sediments  that  have  been 
dried  to  40  cm,  i.e.,  in  the  second  year  after  trans- 
fer to  dry  land.  (Rochester-PTT) 
W86-04729 


DRINKING  WATER  BIXL  SAIXS  THROUGH 
CONGRESS, 

L.  Ember. 

Chemical  and  Engineering  News  CENEAR,  Vol 

64,  No.  22,  p  20,  June  1986. 
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Descriptors:  *Civil  law,  *Legislation,  'Drinking 
water  standards,  Wellhead  protection  areas,  Envi- 
ronmental protection,  Public  water  systems,  Pol- 
lutants, Groundwater  protection,  Well  regulations, 
Regulations. 

The  99th  Congress  passed  a  bill  that  strengthens 
the  Safe  Drinking  Water  Act.  The  conference  bill 
passed  the  House  May  13  by  a  vote  of  382  to  21 
and  the  Senate  May  21  by  a  vote  of  94  to  0.  The 
bill  authorizes  vast  increases  in  spending  for  drink- 
ing water  programs  through  1991.  Groundwater 
protection  is  the  major  new  thrust  of  revisions  to 
the  Drinking  Water  Act.  In  addition  to  issuing  83 
new  standards  within  three  years,  EPA  is  to  assure 
through  oversight  and  enforcement  that  states 
monitor  their  public  water  systems  for  contamina- 
tion, including  contamination  by  pollutants  that  are 
not  regulated  by  EPA.  States  are  to  establish  well- 
head protection  areas  around  public  drinking  water 
system  wells.  The  bill  authorizes  spending  of  about 
$164  million  per  year  from  1987  through  1991  to 
pay  for  the  expanded  drinking  water  programs. 
The  bill  has  the  support  of  the  governors'  associa- 
tion, environmental  groups,  and  water  supplier  as- 
sociations. (Peters-PTT) 
W86-04766 


FRESHWATER  BIOLOGICAL  MONITORING. 

International  Association  on  Water  Pollution  Re- 
search and  Control,  London  (England). 
For  primary  bibliographic  entry  see  Field  5A. 
W86-04767 


BIOLOGICAL  SURVEILLANCE  IN  WELSH 
RIVERS  FOR  WATER  QUALITY  AND  CON- 
SERVATION ASSESSMENT, 

Welsh  Water  Authority,  Gwent.  Nash  Area  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-04770 


MONITORING     WATER     QUANTITY     AND 
WATER  QUALITY  IN  AN  URBAN  BASIN, 

For  primary  bibliographic  entry  see  Field  7B. 
W86-O4807 


REMEDIAL  ACTION  AT  WASTE  DISPOSAL 
SITES  (REVISED):  HANDBOOK. 

Science  Applications,  Inc.,  McLean,  VA. 

For  primary  bibliographic   entry  see  Field   5D. 

W86-04820 


METHODS  TO  ESTIMATE  AQUATIC  HABI- 
TAT VARIABLES. 

Colorado  Cooperative  Fishery  Research  Unit, 
Fort  Collins. 

1984.  318  p,  55  fig,  23  tab,  93  ref,  8  append.  Project 
No.  DPTS-35-9. 

Descriptors:  *Aquatic  environments,  'Aquatic 
habitats,  'Habitats,  'Environment,  Aquatic  life, 
Aquatic  plants,  Aquatic  weeds,  Rivers,  Stream 
fisheries,  Streambeds. 

Guidance  for  assessing  the  quality  of  aquatic  habi- 
tats by  measuring  physico-chemical  features  is  pro- 
vided. Methodologies  are  provided  for  the  follow- 
ing parameters:  habitat  area,  cover,  depth,  dis- 
charge, dissolved  oxygen,  elevation,  growing 
season,  light,  pH,  pools,  reservoir  variables,  salini- 
ty, streambank  charcteristics,  substrate,  tempera- 
ture, total  dissolved  solids,  turbidity,  velocity,  and 
water-level  fluctuation.  The  features,  or  variables, 
for  which  measurement  methods  are  described,  are 
those  required  by  the  Habitat  Suitability  Index 
models  published  by  the  United  States  Fish  and 
Wildlife  Service.  (Haltennan  -  PTT) 
W86-04822 


ELECTROPLATING  INDUSTRY. 

Centec  Corp.,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field   5D. 

W86-04823 


LAKE  RESTORATION:  A  FIVE-YEAR  EVAL- 
UATION OF  THE  MIRROR  AND  SHADOW 
LAKE  PROJECT  WAUPACA  WISCONSIN, 


Wisconsin  Dept.  of  Natural  Resources,  Madison. 
P.  J.  Garrison,  and  D.  R.  Knauer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB83- 176578, 
Price  codes:  A09  in  paper,  A01  in  microfiche. 
Report  EPA-600/3-83-010,  March  1983.  100  p,  53 
fig,  14  tab,  99  ref.  Contract  No.  R804687-O1. 

Descriptors:  'Lake  restoration,  'Eutrophication, 
•Evaluation,  'Aluminum  phosphate,  Phosphorus, 
Storm  sewers,  Rehabitation,  Diversion  structures, 
Nitrogen,  Algae,  Mirror  Lake,  Shadow  Lake,  Wis- 
consin. 

Mirror  and  Shadow  Lakes,  small  seepage  lakes  in 
central  Wisconsin,  had  experienced  cultural  eu- 
trophication as  a  result  of  storm  water  drainage. 
Storm  sewers  were  diverted  from  the  lakes  in  1976 
and  in  1978  aluminum  sulfate  was  applied  to  en- 
hance the  recovery  rate  by  reducing  internal  phos- 
phorus loading  from  the  sediments.  Mirror  Lake 
was  artificially  circulated  to  prevent  low  winter 
oxygen  concentrations  and  increase  spring  oxygen 
concentrations.  Storm  sewer  diversion  reduced  ex- 
ternal phosphorus  loading  from  58-65  percent  for 
both  lakes  while  the  aluminum  sulfate  application 
reduced  inlake  phosphorus  concentrations  from  90 
mg/cu  m  and  55  mg/cm  m  in  Mirror  and  Shadow 
Lakes  respectively  to  20-25  mg/cu  m.  Diversion  of 
the  storm  sewers  resulted  in  a  decrease  in  epilimne- 
tic  phosphorus  and  nitrogen  concentrations.  In- 
creased algal  productivity  and  biovolume  as  a 
result  of  urban  drainage  after  storm  events  were 
eliminated  following  storm  sewer  diversion.  With 
the  greatly  reduced  sediment  phosphorus  release 
following  the  alum  treatment  there  was  a  decrease 
in  spring  algal  community  size  and  a  shift  from  a 
community  dominated  by  Oscillatoria  agardhii  var. 
to  a  more  diverse  community.  Annual  primary 
production  was  reduced  38  percent  in  Mirror  Lake 
with  the  depth  profiles  shifting  to  those  representa- 
tive of  mesotrophic  lakes.  Phosphorus  and  nitrogen 
sedimentation  rates  were  reduced  55  percent  and 
28  percent  respectively  resulting  in  a  decrease  in 
the  amount  of  these  nutrients  being  recycled.  The 
zooplankton  community  numerical  size  was  re- 
duced as  the  algal  production  declined.  (Author's 
abstract) 
W86-04939 


OPPORTUNITIES  FOR  IMPROVING  THE 
COST-EFFECnVENESS  OF  ACTD  RAIN  CON- 
TROL STRATEGIES, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 
D.  G.  Streets. 

Environmental  Progress,  Vol.  5,  No.  2,  p  82-87, 
May  1986.  1  tab,  7  fig,  22  ref. 

Descriptors:  'Cost  analysis,  'Acid  rain,  'Legisla- 
tion, Sikorsky-Waxman  bill,  Udall-Cheney  bill, 
Sulfur,  Adirondacks,  Smokies,  Coal  mines,  Public 
policy,  Cost-benefit  analysis. 

None  of  the  congressional  bills  proposed  to  control 
acid  deposition  can  be  considered  a  cost  effective 
approach.  Ways  to  improve  spatial,  temporal,  and 
regulatory  efficiency  in  choosing  which  emission 
sources  to  control  are  examined.  Two  kinds  of 
cost-effective  control  strategy  can  be  distin- 
guished. Cost-optimized  or  least-cost  seeks  to 
reduce  emissions  wherever  it  is  cheapest  to  do  so. 
Sources  are  controlled  in  order  of  increasing  mar- 
ginal cost,  until  a  desired  level  of  emissions  is 
reached.  A  second  kind  of  cost-effective  strategy, 
termed  deposition-optimized  or  targeted,  seeks  to 
reduce  emissions  so  as  to  reduce  deposition  at  a 
particular  receptor  site  at  minimum  cost.  Sources 
are  controlled  on  the  basis  of  lowest  cost  and 
greatest  contribution  to  deposition  at  the  receptor 
site,  until  a  desired  deposition  goal  is  reached.  Both 
of  these  strategies  can  be  distinguished  from  the 
legislative  proposals,  most  of  which  may  be  termed 
emission-optimized  strategies,  in  the  sense  that  they 
seek  to  reduce  emissions  wherever  emissions  are 
greatest.  No  strategy  is  clearly  the  best  from  every 
standpoint.  Those  bills,  such  as  Sikorski-Waxman, 
that  attempt  to  preserve  coal  markets  are  very 
expensive.  The  cost-effective  strategies,  such  as  the 
Udall-Cheney  bill,  cause  large  disruptions  in  the 
coal  industry.  The  deposition-optimized  strategies 
are  much  cheaper  but  offer  less  widespread  envi- 
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ronmental  protection.  A  workable  strategy  might 
be  built  around  a  targeted  approach  to  control, 
limiting  the  reduction  in  emissions  to  a  several- 
state  region  in  the  industrial  Midwest  and  the 
Northeast.  (Peters-PTT) 
W86-04946 


STEAM-REGENERATED  ACITVATED 

CARBON:  AN  EMISSION-FREE,  COST-EFFEC- 
TTVE  GROUND  WATER  TREATMENT  PROC- 
ESS, 

IT  Corp.,  Knoxville,  TN. 
C.  S.  Parmele,  R.  D.  Allan,  and  M.  Mehran. 
Environmental  Progress,  Vol.  5,  No.  2,  p  135-139, 
May  1986.  2  tab,  4  fig,  5  ref. 

Descriptors:  'Groundwater 

pollution, 'Groundwater  treatment,  'Activated 
carbon,  Carbon  adsorption,  Halogens,  Aromatic 
compounds,  Organics,  Steam  regeneration  technol- 
ogy, Air  stripping,  Cost  analysis,  Ultraviolet  radi- 
ation, Air  pollution. 

There  is  no  universally  applicable  ground  water 
treatment  technology,  but  there  are  many  site  spe- 
cific factors  that  influence  the  selection  of  the 
optimum  ground  water  treatment  process.  Air 
stripping  is  frequently  selected  over  carbon  adsorp- 
tion with  virgin  carbon  for  the  removal  of  haloge- 
nated  and  aromatic  solvents  from  contaminated 
ground  water  because  it  is  the  cheaper  process 
when  the  volatilized  organics  can  be  emitted. 
However,  increasing  concern  over  the  impact  of 
the  organics  vented  from  an  air  stripping  process 
has  created  a  situation  where  ground  water  treat- 
ment costs  will  be  significantly  higher  unless  a 
cost-effective,  emission-free  treatment  process  can 
be  developed.  Steam  regeneration  technology  is 
described  and  treatment  costs  are  compared  with 
those  of  several  other  treatment  technologies. 
When  the  ground  water  flow  required  to  clean  up 
a  site  will  be  >  100  gpm  (6.3  L/s)  for  several  years 
(which  is  frequently  the  case),  a  process  using 
steam-regenerated  activated  carbon  is  an  emission- 
free,  cost-effective  ground  water  treatment  tech- 
nology that  should  be  considered.  (Peters-PTT) 
W86-04950 


WATER  AND  WASTEWATER  TIME  TO  AUTO- 
MATE, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Wastewater  Research  Div. 
D.  F.  Bishop,  and  W.  Schuk. 
Civil  Engineering  (ASCE),  Vol.  56,  No.  1,  p  56-58, 
January  1986.  2  tab. 

Descriptors:  'Automation,  'Wastewater  treatment, 
'Water  treatment,  Monitoring,  Control,  Ohio 
River  Sanitation  Commission,  Metro  Seattle, 
Washington,  Maintenance,  Computers. 

Water  and  wastewater  engineers  have  been  slow  to 
adopt  a  full-circle  systems  approach  to  automated 
monitoring  and  control.  Such  a  technical  tactic  for 
controlling  water  and  wastewater  distribution  and 
collection  would  be  efficient.  Automated  control 
technology  is  applied  to  some  degree  for  managing 
gross  contaminants  and  flows  in  most  process  ap- 
plications and  in  water  collection  or  distribution 
systems.  A  key  deficiency  in  the  centralized  man- 
agement of  water  treatment  is  the  lack  of  a  real- 
time link  between  raw  water  supply  quality  and 
treatment  plant  operation.  Early  warning  systems 
such  as  those  used  by  the  Ohio  River  Sanitation 
Commission  are  monitoring  massive  toxic  spills, 
these  responses  are  manually  activated  and  offer 
only  limited  protection.  Complete  automation  of 
wastewater  and  water  treatment  networks  would 
have  far  reaching  implications  for  water  quality 
control.  Metro  Seattle,  Washington  is  working  on 
an  integrated  network  for  treatment  process  con- 
trol, lab  automation  and  maintenance  management. 
Other  data  transmission  plans,  such  as  the  U.S. 
Geological  Survey's  satellite  system,  help  bring 
integration  of  water  quality  control  networks  full 
circle.  (Peters-PTT) 
W86-04958 


PHOTODEGRADATION  OF  THE  HERBICIDE 
GLYPHOSATE  IN  WATER, 
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.; 


Norwegian  Plant  Protection  Inst.,  Aas. 

For  primary   bibliographic  entry   see   Field   5D. 

W86-04961 


SANITARY  LANDFILL  LEACHATE  RECYCLE, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W86-04971 


VIRUSES  IN  DRINKING  WATER, 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

For  primary  bibliographic  entry  see  Field  5F. 

W86-04978 


RAPID  DETERMINATION  OF  CHEMICAL 
OXYGEN  DEMAND  IN  WASTE  WATERS  AND 
EFFLUENTS  BY  FLOW  INJECTION  ANALY- 
SIS, 

Loughborough  Univ.   of  Technology  (England). 
Dept.  of  Chemistry. 
J.  M.  H.  Appleton,  and  J.  F.  Tyson. 
Analytica  Chimica  Acta,  Vol.  179,  p  269-278,  Jan- 
uary 31,  1986.  2  tab,  6  fig,  7  ref. 

Descriptors:  'Chemical  oxygen  demand,  'Ef- 
fluents, 'Water  analysis,  'Industrial  wastewater, 
'Flow  injection  analysis,  Peristaltic  pump,  Chemi- 
cal wastewater,  Brewery  wastewater,  Gas-works 
effluent,  Cattle,  Dye  industry  wastes. 

In  a  proposed  method  for  automated  determination 
of  chemical  oxygen  demand  (COD)  a  reagent 
stream,  containing  potassium  dichromate  and  sulfu- 
ric acid,  is  merged  with  a  distilled  water  carrier 
into  which  samples  are  injected.  After  merging  and 
while  the  stream  flows  through  a  suitable  reactor, 
the  sample  is  oxidized  and  Cr(VI)  species  in  the 
reagent  are  reduced  to  CR(III).  The  absorbance  of 
chromate  is  monitored  at  445  nanometers.  Reagent 
consumption  is  indicated  by  a  transient  negative 
departure  from  the  steady-state  absorption.  Re- 
sponse is  shown  as  the  magnitude  delta  V  of  this 
negative  peak.  The  results  obtained  with  a  process- 
ing time  of  3  minutes  are  comparable  with  those 
given  by  the  standard  method  for  a  wide  range  of 
effluent  types  (e.g.,  dye  waste,  brewery  waste, 
cattle  market  waste).  Agreement  was  achieved  be- 
tween the  results  for  various  standard  materials. 
Mercury  (II)  is  added  to  the  sample  to  prevent 
chloride  interference.  Silver  (I)  catalyst  can  be 
incorporated  into  the  reagent.  A  limitation  to  per- 
formance is  caused  by  the  maximum  cycle  time  of 
198  s  of  the  analyzer.  (Peters-PTT) 
W86-04992 


CONTROLLING  TOXICITY:  AN  INTEGRATED 
STRATEGY, 

K.  B.  Carter. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol.  58,  No.  1,  p  6-11,  January  1986. 

Descriptors:  'Environmental  Protection  Agency, 
•Surface  water,  'Groundwater,  'Water  pollution 
control,  'Management  planning,  'Toxicity,  'Moni- 
toring, 'Enforcement,  Surrogate  parameters,  Ef- 
fluents, Chemical-specific  monitoring,  State  juris- 
diction, Pollutant  identification. 

The  problem  of  controlling  toxic  contamination  in 
surface  water  and  groundwater  is  discussed  in  rela- 
tion to  the  recently  published  Environmental  Pro- 
tection Agency  technical  support  document.  This 
publication  presents  recommendations  to  regula- 
tory authorities  that  cover  every  step  in  the  proc- 
ess, from  screening  to  compliance  monitoring. 
Concepts  in  this  document  and  toxicity-based  pol- 
lution control  in  general  are  discussed  under  the 
following  headings:  whole-effluent  monitoring, 
chemical-specific  monitoring,  limiting  toxicity,  ex- 
posure assessment,  effluent  screening,  overall  ap- 
proach, and  state  responsibility.  Central  to  a  suc- 
cessful national  program  for  control  of  toxic  pollu- 
tion of  the  nation's  waters  is  an  integration  of 
approaches.  A  very  important  element  in  the  EPA 
program  is  to  consider  toxicity  itself  as  a  constitu- 
ent to  be  removed.  Such  surrogate  parameters 
have  been  used  before  in  environmental  engineer- 


ing, for  example,  in  bioassay  and  the  use  of  bio- 
chemical oxygen  demand.  This  demonstrates  that 
it  is  not  necessary  to  know  the  identity  of  every 
toxic  component  of  an  effluent  in  order  to  mount  a 
program  to  control  it.  (Rochester-PTT) 
W86-05013 


ORGANIC  CONTAMINATION:  WHISTLING 
PAST  THE  GRAVEYARD, 

W.  J.  Weber,  Jr. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol.  58,  No  1,  p  12-17,  January  1986.  2  tab. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution sources,  'Toxins,  'Hazardous  materials, 
•Policy  making,  'Public  participation,  'Organics, 
•Surface  water,  'Groundwater,  Public  policy,  Li- 
ability, Risk  assessment,  Imports,  Drinking  water 
quality,  Cost  analysis. 

Organic  contamination  issues  embrace  concerns 
ranging  from  management  of  cleanup  disposal 
sites,  through  surface  and  groundwater  pollution, 
to  drinking  water  contamination.  Weaknesses  in 
the  state  of  technical  knowledge  of  toxic  contami- 
nation and  approaches  for  hazardous  wastes  are 
considered  in  the  following  areas:  knowledge  of 
the  character  and  magnitude  of  hazardous  waste 
issues  and  problems;  the  concept  that  problems  of 
toxic  and  hazardous  substances  are  geographically 
restricted  to  someone  else's  locality;  the  belief  that 
land  contaminant  disposal  provides  adequate  long- 
term  solutions  to  toxic  and  hazardous  waste  man- 
agement problems;  making  excuses  for  inaction  on 
drinking  water  health  risks  on  the  grounds  that  the 
risks  are  small  compared  to  those  associated  with 
smoking,  driving,  drinking,  and  other  environmen- 
tal health  risks;  knowledge  of  quantitative  assess- 
ment of  human  and  environmental  risks  of  toxic 
and  hazardous  substances  and  about  cost:benefit 
analysis;  public  information  to  influence  decisions 
and  policies;  abandoning  the  responsibility  for  arbi- 
tration and  resolution  of  conflicts  to  courts  of  law; 
the  problem  of  strict  national  pollution  control 
regulations  versus  imports  from  countries  without 
such  restrictions;  excessive  liabilities  for  participa- 
tion in  remedial  programs  and  actions  involving 
toxins  and  hazardous  substances;  inadequacy  of 
current  federal  and  state  programs;  and  the  need  to 
improve  drinking  water  quality  and  the  costs  of 
this  effort.  (Rochester-PTT) 
W86-05014 


DESIGN  AND  PERFORMANCE  OF  A 
GROUNDWATER  TREATMENT  SYSTEM  FOR 
TOXIC  ORGANIC  REMOVAL, 

CH2M    Hill,    Inc.,    Gainesville,    FL.    Hazardous 

Waste  and  Industrial  Processes  Div. 

G.  T.  Maclntyre,  N.  N.  Hatch,  Jr,  S.  R.  Gelman, 

and  T.  J.  Peschman. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol.  58,  No.  1,  p  41-46,  January  1986.  8  fig,  4  tab,  6 

ref. 

Descriptors:  'Toxins,  'Organic  compounds, 
'Groundwater,  'On-site  disposal,  'Phosphate 
mining,  'Solid  waste,  'Sludge,  'Wastewater  treat- 
ment, Florida,  Grease,  Oil,  Septic  waste,  Schedul- 
ing, Wastewater  facilities. 

Successful  design,  construction,  and  operation  of 
temporary  treatment  system  is  described.  The  facil- 
ity was  built  at  the  Sydney  Mine  Waste  Disposal 
site  in  Hillsborough  County,  Florida,  where  phos- 
phate mining  conducted  during  the  1930s  and 
1950s  was  followed  in  the  1970s  by  disposal  of 
permitted  solid  waste  and  sludge  disposal  from 
grease  trap,  septic,  and  oil  waste.  Groundwater 
containment  and  recovery,  treatment  system 
design,  construction,  and  performance,  and  on-site 
effluent  disposal  are  described.  The  groundwater 
recovery,  treatment,  and  disposal  system  has  con- 
sistently and  successfully  removed  toxic  organics 
from  the  contaminated  groundwater  to  below  de- 
tectable limits.  Time  constraints  were  met  in  the 
project,  permitting  scheduled  start-up  of  other  re- 
medial activities  on  schedule.  (Rochester-PTT) 
W86-05018 


REAERATION  RATE  ESTIMATION  USING 
THE  LAG  IN  DISSOLVED  OXYGEN  CONCEN- 
TRATION, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-05060 


GROUNDWATER  PROTECTION  STARTS 
BELOW  THE  SURFACE, 

A.  Snow. 

American  City  &  County,  Vol.  100,  No.  9,  p  62, 

64,  66,  68,  70,  September  1985. 

Descriptors:  'Groundwater  pollution,  'Under- 
ground storage  tanks,  'Water  pollution  control, 
Water  pollution,  Legislation,  Contamination,  Vola- 
tile organic  compounds,  Drinking  water. 

Contamination  of  U.S.  drinking  water  by  chemical 
seepage  into  groundwater  reservoirs  may  affect 
more  than  117  million  Americans.  Groundwater 
contamination  has  been  found  in  every  state;  more 
than  200  substances  have  been  detected  nation- 
wide, and  29%  of  groundwater  drinking  water 
supplies  to  large  cities  contain  volatile  organic 
chemicals.  Leaking  underground  storage  tanks  and 
pipe  systems  are  chief  contamination  sources.  Indi- 
vidual companies  may  face  liability  costs  of  mil- 
lions of  dollars.  Prevention  measures  may  include 
secondary  containment,  fiberglass  storage  tanks, 
and  liner  and/or  double  wall  protection.  The  fed- 
eral government  has  passed  numerous  statutes 
which  can  be  applied  to  groundwater  protection; 
however,  states  also  are  working  to  formulate, 
pass,  implement,  and  enforce  new  laws  and  regula- 
tions to  detect  and  clean  up  current  groundwater 
contamination,  and  to  prevent  future  occurrences. 
(Doria-PTT) 
W86-05063 


INFLUENCE  OF  AN  ARTIFICIAL  HYDRAU- 
LIC REGIME  ON  WATER  QUALITY  IN  THE 
TIDAL  RIVER  LAGAN,  NORTHERN  DIE- 
LAND, 

Department  of  Economic  Development,   Belfast 

(Northern  Ireland).  Industrial  Science  Div. 

J.  A.  Wilson. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists,  Vol.  39,  No.  5,  p  423-436,  October  1985. 

10  fig,  4  ref. 

Descriptors:  'River  Lagan,  'Weirs,  'Oxygen  defi- 
cit, 'Stratified  flow,  'Estuaries,  Water  quality,  Hy- 
draulic models,  Surface  water,  Dissolved  oxygen. 
Nitrates,  Recreation,  Flood  control,  Belfast, 
Northern  Ireland. 

This  paper  summarizes  the  reasons  for  oxygen- 
deficiency  in  the  subsurface  layer  of  the  stratified 
flows  created  by  the  McConnell  Weir.  The  strati- 
fied flow  of  the  fresh  water  precludes  the  absorp- 
tion of  atmospheric  oxygen  -  usually  the  predomi- 
nant source  of  oxygen  in  surface  waters.  The  strati- 
fied flow  of  the  freshwater  excludes  supplies  of 
dissolved  oxygen  and  nitrates  present  in  the  fresh- 
water inflows.  The  McConnell  Weir  acts  as  a 
barrier  to  the  net  non-tidal  landward  flow  associat- 
ed with  the  subsurface  layers  of  naturally  stratified 
estuaries.  This  permits  pollutants  to  be  retained  for 
long  periods  in  the  reach.  Removal  of  the  McCon- 
nell Weir  would  result  in  a  dramatic  improvement 
in  the  quality  of  the  waters  in  the  Lagan,  during 
the  summer  months.  However,  the  consequences 
with  respect  to  the  appearance  of  the  river,  and 
existing  recreational  use,  preclude  such  action.  The 
remedial  measure  being  adopted  at  present  is  resto- 
ration of  the  sluicing  facilities.  The  feasibility  of  a 
proposed  water  level  control  structure  is  being 
studied.  (Khumbatta-PTT) 
W86-O5080 


CHEMISTRY,  MICROBIOLOGY,  AND  MOD- 
ELING OF  CHLORINATION  FOR  ACTIVATED 
SLUDGE  BULKING  CONTROL, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W86-05083 
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RELATION  BETWEEN  DRINKING  WATER 
NITRATE  AND  TOTAL  NITRATE  INTAKE, 

Central  Public  Health  Lab.,  London  (England). 
Communicable  Disease  Surveillance  Centre. 
C.  p.  J.  Caygill,  B.  Bartholomew,  and  M.  J.  Hill. 
Aqua  AQUAAA,  No.  2,  p  94-97,  1986.  3  fig,  2  tab, 
17  ref. 

Descriptors:  •Drinking  water,  'Nitrates,  'Human 
consumption,  Gastric  cancer,  Water  pollution  ef- 
fects, Water  quality,  Potable  water,  Urine,  Chemi- 
cal analysis. 

Actual  measured  nitrate  intakes  are  necessary  for  a 
proper  evaluation  of  reports  linking  gastric  cancer 
to  nitrate  exposure  from  drinking  water  and  other 
sources.  Recent  improvements  in  methodology 
permit  urinary  nitrate  to  be  assayed  accurately. 
Nitrate  balance  studies  using  these  methods  indi- 
cated that  60-70%  of  an  oral  challenge  dose  of 
nitrate  was  excreted  in  the  urine  within  24  hr.  Thus 
the  24  hr  urinary  nitrate  output  can  be  used  to 
calculate  the  total  nitrate  intake.  This  method  was 
used  to  measure  daily  nitrate  intake  of  476  adults 
drinking  water  of  differing  nitrate  concentration 
and  the  percentage  contribution  by  their  water  to 
this  intake.  It  was  found  that  water  was  the  major 
contributor  to  nitrate  intake  only  when  its  nitrate 
concentration  exceeded  50  mg/1.  (Lantz-PTT) 
W86-05149 


REPORT  OF  TASK  COMMITTEE  ON  WATER 
QUALITY  PROBLEMS  RESULTING  FROM 
INCREASING  DtRIGATION  EFFICIENCY. 

American  Society  of  Civil  Engineers,  New  York. 
Irrigation  and  Drainage  Div. 
Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  Ill,  No.  3,  p  191-198,  September 
1985.  15  ref. 

Descriptors:  *Water  quality  control,  'Irrigation 
efficiency,  'Information  exchange,  Salinity,  Nitro- 
gen, Irrigation  practices,  Leaching,  Nitrates, 
Chemical  reactions,  Pesticides,  Path  of  pollutants, 
Erosion  control,  Legal  aspects,  Irrigation  effects. 

This  paper  summarizes  and  integrates  results  pre- 
sented in  papers  requested  by  the  Task  Committee 
on  Water  Quality  Problems  Resulting  from  In- 
creasing Irrigation  Efficiency,  addressing  the  per- 
ceived effects  of  increasing  irrigation  efficiencies 
on  water  quality.  These  papers  deal  primarily  with 
salinity  and  nitrogen  relationships,  and  also  analyze 
other  ramifications  of  increasing  irrigation  efficien- 
cy. Increasing  on-farm  efficiency  usually  connotes 
providing  water  to  meet  crop  needs  with  minimal 
deep  percolation  and  surface  runoff.  Topics  exam- 
ined include  leaching  requirements,  chemical  reac- 
tions on  the  root  zone,  potential  hazards  and  bene- 
fits of  reduced  leaching,  nitrate  leaching,  basin- 
wide  implications  of  increasing  efficiencies,  and 
effects  on  groundwater  quality.  Effects  on  erosion 
and  the  movement  of  pesticides  are  also  consid- 
ered. Physical  changes  to  improve  irrigation  effi- 
ciency cannot  be  considered  independently  of  the 
associated  economic,  social,  legal,  and  institutional 
restraints.  It  is  concluded  that  from  a  water  quality 
viewpoint  there  is  no  reason  to  avoid  increasing 
irrigation  efficiency,  but  any  such  project  should 
be  analyzed  thoroughly  in  advance  to  determine 
whether  local  circumstances  warrant  the  improve- 
ments. (Lantz-PTT) 
W86-05231 


PLASTIC  LINING  ON  RTVERTON  UNIT,  WY- 
OMING, 

For  primary  bibliographic  entry  see  Field   8G. 
W86-05240 


OZONE  ABSORPTION  WITH  REACTION  EN 
BENZESULFONIC  ACID  AQUEOUS  SOLU- 
TIONS, 

Naples  Univ.  (Italy).  1st.  di  Chimica  Industrial  e 

Impianti  Chemici. 

For  primary  bibliographic  entry  see  Field  5F. 
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NEW  APPROACH  TO  EN-SITU  TREATMENT 
OF  CONTAMINATED  GROUNDWATERS, 


Underground  Resource  Management,  Inc.,  Austin, 

TX. 

D.  C.  McMurtry,  and  R.  O.  Elton. 

Environmental  Progress,  Vol.  4,  No.  3,  p  168-170, 

August  1985.  2  fig. 

Descriptors:  'Groundwater,  'Water  treatment,  In 
Situ  tests,  'Water  pollution  control,  Waste  dispos- 
al, Wastewater. 

The  problem  of  groundwater  contamination  result- 
ing from  industrial  waste  storage,  treatment  and 
disposal  practice,  and  from  accidental  spills,  was 
considered  with  an  in-situ  approach.  The  concep- 
tual design  of  the  in  situ  treatment  facility  involved 
three  phases:  physico-chemical  treatment,  hydrau- 
lic design,  and  geotechnical  design.  Three  case 
studies  based  on  different  designs  were  considered: 
1)  a  petrochemical  manufacturing  plant,  located 
along  a  small  river,  2)  an  accident  involving  the 
spill  of  a  tank  truck  loaded  with  acid  waste,  3)  and 
a  hazardous  waste  landfill.  It  was  concluded  that  in 
situ  treatment  of  contaminated  groundwaters  using 
passive  control  and  treatment  techniques  may 
prove  to  be  an  important  method  for  remedial 
action.  This  technology  would  be  limited  to  sites 
where  the  migration  of  contaminants  is  shallow 
and  essentially  horizontal.  Further  research  is 
needed  to  develop  methodology  for  the  design  of 
the  barrier  wall/treatment  zone  hydraulic  controls, 
and  for  the  geotechnical  considerations  during 
construction.  At  this  time,  numerical  modeling  was 
found  to  be  the  most  appropriate  approach  in  most 
real  world  applications  for  the  hydraulic  control 
design.  (Masters-PTT) 
W86-05286 


MERSEY    ESTUARY    POLLUTION    ALLEVI- 
ATION SCHEME, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

For  primary  bibliographic   entry  see  Field   5D. 
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MULTI-LAYER  SAMPLER  FOR  THE  STUDY 
OF  DETAILED  HYDROCHEMICAL  PRO- 
FIXES  IN  GROUNDWATER, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

D.  Ronen,  M.  Magaritz,  and  I.  Levy. 
Water  Research,  Vol.  20,  No.  3  p  311-315,  March 
1986.  5  fig,  Href. 

Descriptors:  'Groundwater  pollution,  'Water 
quality,  'Water  sampling,  Chemical  properties, 
Wells,  Aquifers,  Deep  wells,  Test  wells,  Monitor- 
ing, Water  analysis,  Saline  water,  Israel. 

A  modular  multi-layer  sampler  was  developed  and 
utilized  for  sampling  undisturbed  groundwater 
chemical  profiles.  Sampling  at  3  cm  depth  intervals 
is  based  on  the  dialysis-cell  method  and  has  no 
depth  limitations.  The  sampler  may  be  used  for 
water  quality  monitoring  and  research,  both  in 
existing  or  specially  drilled  screened  wells.  The 
sampler  was  tested  in  a  research  well  drilled  in  the 
deep,  sandy  and  phreatic  Coastal  Plain  aquifer  of 
Israel.  Excellent  sampling  reproducibility  was  ob- 
tained from  different  dialysis  cells  located  in  the 
same  solutions  for  different  equilibration  times. 
The  sampler  was  also  capable  of  measuring  both 
large  and  small  salinity  gradients  at  3  cm  intervals. 
The  sampler  is  inexpensive  and  easy  to  operate  and 
demonstrates  good  potential  for  monitoring  bodies 
of  contaminated  groundwater.  A  floating  version 
of  the  sampler  is  presently  being  developed  to 
move  inside  the  well  according  to  variations  in  the 
water  table.  (Geiger-PTT) 
W86-05336 


ESTUARTNE,  COASTAL  AND  OCEAN  POLLU- 
TION: EEC  POLICY  AND  RESEARCH, 

Commission  of  the  European  Communities,  Brus- 
sels (Belgium).  Directorate  General  for  Research, 
Science  and  Education. 
P.  Bourdeau,  and  H.  Barth. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  Nos.  4/5,  p  1-14,  1986.  3  tab. 

Descriptors:  'Estuaries,  'Water  pollution  control, 
•Research  priorities,  'Policy  making,  Coastal  zone 


management,  Coastal  waters,  Oil  pollution,  Water 
pollution  sources,  Path  of  pollutants. 

This  paper  presents  an  overview  of  the  policy  and 
research  of  the  European  Community  concerning 
estuarine,  coastal  and  marine  pollution.  The  struc- 
ture and  implementation  of  the  European  Commu- 
nity marine  environmental  policy,  intended  to 
combat  the  various  types  of  pollution  of  the  sea, 
and  to  protect  the  European  waterways  and  the 
marine  environment  are  described.  Particular  ref- 
erence is  made  to  actions  dealing  with  oil  pollution 
and  other  harmful  chemical  substances  released 
into  the  sea.  The  environmental  research  program, 
aimed  at  providing  scientific  support  to  the  envi- 
ronmental policy  of  the  European  Community, 
addresses  short-,  mid-  and  long-term  problems, 
dealing  mostly  with  pollution:  its  sources,  detec- 
tion, fate,  pathways,  environmental  and  genetic 
effects.  Abatement  and  prevention  of  pollution  by 
oil,  wastes,  fertilizers,  heavy  metals  and  other  envi- 
ronmental chemicals  are  also  discussed.  It  is  also 
increasingly  concerned  with  improving  the  under- 
standing of  the  functioning  of  estuarine,  coastal 
and  marine  ecosystems.  The  future  orientations  of 
the  Community's  marine  environmental  policy  and 
research  will  stress  the  preventive  aspects  of  envi- 
ronmental protection.  (Lantz-PTT) 
W86-05352 


STRATEGY  FOR  DESIGN  OF  MARTNE  POL- 
LUTION MONITORING  STUDIES, 

SEAMOcean,  Inc.,  Wheaton,  MD. 

D.  A.  Segar,  and  E.  Stamman. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  15-26,  1986.  13  ref. 

Descriptors:  'Marine  pollution,  'Monitoring, 
'Water  pollution,  Research  design,  Water  pollu- 
tion control,  Management  planning,  Statistical 
methods. 

Most  historical  marine  pollution  monitoring  has 
proven  useless  in  a  management  context.  A  strate- 
gy for  the  development  of  effective  marine  pollu- 
tion monitoring  programs  is  outlined.  This  strategy 
is  based  on  the  following  steps:  (1)  systematic 
evaluation  of  the  management  information  needs, 
(2)  identification  of  the  hypothetical  impacts  asso- 
ciated with  those  management  concerns,  and  (3) 
investigation  of  the  feasibility  of  monitoring  those 
effects  such  that  the  existence,  or  absence,  of  a 
specified  level  of  effects  can  be  established  in  a 
statistically-valid  manner.  There  are  two  funda- 
mentally different  types  of  monitoring  programs: 
site-specific  and  regional,  which  differ  markedly  in 
scope  and  approach  when  designed  through  the 
application  of  this  strategy.  The  strategy  requires 
development  of  null  hypotheses  which  address 
management  concerns  and  are  amenable  to  scientif- 
ic testing.  In  order  for  the  program  to  be  success- 
ful, the  null  hypotheses  selected  for  inclusion  in  a 
marine  pollution  monitoring  program  must  address 
levels  of  effect  which  are  predefined  to  be  environ- 
mentally significant.  The  definition  of  environmen- 
tally significant  effect  levels  is  a  difficult  process 
which  must  be  primarily  the  responsibility  of  the 
managerial  community.  (Lantz-PTT) 
W86-05353 


ANALYTICAL  QUALITY  CONTROL  (AQO 
FOR  MONTTORTNG  TRACE  METALS  EN  THE 
COASTAL  AND  ESTUARTNE  ENVIRONMENT, 

Water  Research  Centre,  Marlow  (England). 
M.  J.  Gardner,  D.  T.  E.  Hunt,  and  G.  Topping. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  Nos.  4/5,  p  35-41,  1986.  1  fig,  1  tab,  18  ref. 

Descriptors:  'Water  quality  control,  'Water  analy- 
sis, 'Trace  metals,  'Estuaries,  Water  pollution  con- 
trol, Monitoring,  Cadmium,  Mercury,  Coastal 
waters,  Saline  water. 

Recognizing  the  difficulty  of  quality  control  in 
laboratory  monitoring  programs,  the  (U.K.) 
Marine  Pollution  Monitoring  Management  Group 
(MPMMG)  and  the  Water  Research  centre  (WRc) 
have  organized  a  program  of  Analytical  Quality 
Control  (AQC).  This  has  the  objective  of  ensuring 
that  analytical  results  for  filterable  cadmium  and 
mercury  in  saline  waters,  obtained  by  water  indus- 
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try  and  other  relevant  laboratories,  are  of  adequate 
accuracy  and  comparability  for  their  intended  uses. 
WRc  is  to  coordinate  a  series  of  tests,  some  involv- 
ing distributions  of  standards  and  samples,  which 
the  participating  laboratories  undertake;  this  series 
of  tests,  the  background  to  the  approach  and  some 
of  the  results  obtained  to  date,  are  described  here. 
(Lantz-PTT) 
W86-05355 


EFFECTIVENESS    OF    SAMPLING    STRATE- 
GIES FOR  INTERTIDAL  MONITORING, 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-05358 


SAFE  USE  OF  THE  ASSIMILATIVE  CAPAC- 
ITY OF  THE  MARINE  ENVIRONMENT  FOR 
WASTE  DISPOSAL  -  IS  IT  FEASIBLE, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Burn- 
ham  on  Crouch  (England).  Fisheries  Lab. 
J.  E.  Portmann,  and  R.  Lloyd. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  Nos.  4/5,  p  233-244,  1986.  3  tab,  23  ref. 

Descriptors:  'Water  quality  control,  'Assimilative 
capacity,  'Marine  environment,  'Waste  disposal, 
Path  of  pollutants,  Water  pollution  control,  Water 
pollution  sources. 

For  centuries  the  sea  has  absorbed  a  variety  of 
inputs  from  rivers,  streams,  salt  marshes  and  the 
atmosphere.  It  is  generally  accepted  that  additional 
limited  inputs  by  man  are  unlikely  to  have  a  signifi- 
cant effect  on  the  marine  environment.  Various 
control  systems  have  been  constructed  to  provide 
a  framework  within  which  the  regulation  of  an- 
thropogenic inputs  can  be  achieved.  These  are 
briefly  reviewed.  With  care,  and  in  the  light  of  past 
experience  in  both  freshwater  and  marine  environ- 
ments, reasonable  assumptions  or  estimations  can 
be  applied  where  uncertainties  exist,  and  safe  limits 
can  be  set  for  discharges.  Case  histories  are  used  to 
illustrate  the  contention  that  it  is  possible  to  assess 
the  assimilative  capacity  of  a  marine  area  to  re- 
ceive wastes.  There  is  a  major  distinction  to  be 
drawn  between  contamination  and  pollution  of  the 
marine  environment.  Moreover,  acknowledgement 
of  the  assimilative  capacity  concept  in  the  marine 
environment  does  not  automatically  provide  dis- 
chargers with  the  right  to  utilize  that  capacity 
either  in  part  or  to  the  upper  limit.  What  it  does  is 
indicate  the  upper  limit  which  must  not  be  exceed- 
ed if  pollution  is  to  be  avoided,  and  provide  an 
indication  to  the  control  authority  of  the  safety 
margin  involved  in  the  discharge  limits  they  set 
accordingly.  (Lantz-PTT) 
W86-05376 


DEFINITION  OF  EFFLUENT  DISCHARGE 
CONSENT  CONDITIONS  IN  COMPLEX  ESTU- 
ARTNE  ENVIRONMENTS, 

Welsh  Water  Authority,  Bridgend.  Tidal  Waters 

Unit. 

R.  A.  Milne,  P.  C.  Nicholas,  C.  Pattinson,  and  W. 

Halcrow. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  267-276,  1986.  2  fig,  12  ref. 

Descriptors:  'Effluent  limitations,  'Estuarine  envi- 
ronment, 'Water  quality  standards,  Assimilative 
capacity,  Coastal  zone  management,  Loughor  Es- 
tuary, Dee  Estuary,  Wales,  Mathematical  model- 
ing, Water  pollution  effects,  Legal  aspects. 

The  Welsh  Water  Authority  puts  considerable  em- 
phasis upon  the  scientific  determination  of  dis- 
charge consents  through  which  it  controls  coastal 
pollution.  It  also  pursues  a  policy  which  encour- 
ages the  effective  use  of  estuarine  and  coastal 
capacity  to  assimilate  effluents.  Conflict  between 
environmental  protection  and  costs-effective  efflu- 
ent disposal  is  minimized  by  concentrating  upon 
the  relationships  between  environmental  quality 
objective  (E.Q.O.),  environmental  quality  standard 
(E.Q.S.)  and  discharge  consent.  Welsh  Water  has 
devoted  considerable  resources  to  the  understand- 
ing and  prediction  of  these  relationships  in  estu- 
aries, developing  a  protocol  for  consent  setting. 


The  protocol  is  described  and  illustrated  with  ex- 
amples from  recent  work  on  the  Loughor  and  Dee 
estuaries  in  Wales.  Desk  studies,  specialized  inves- 
tigations and  mathematical  modelling  techniques 
are  integrated  to  identify  critical  processes  in  the 
dispersal,  degradation  and  biological  impact  of  pol- 
lutants. These  are  modelled  to  predict  effluent 
behavior  for  various  discharge  regimes,  allowing  a 
flexible  approach  to  the  selection  of  a  consent. 
(Lantz-PTT) 
W86-05379 


DERIVATION  AND  APPLICATION  OF  ENVI- 
RONMENTAL QUALITY  OBJECTIVES  AND 
STANDARDS  TO  DISCHARGES  TO  THE 
HUMBER  ESTUARY  (U.K.), 
Anglian  Water  Authority,  Huntingdon  (England). 
D.  R.  Sayers. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  Nos.  4/5,  p  277-285,  1986.  1  tab,  7  ref,  append. 

Descriptors:  'Environmental  quality,  'Environ- 
mental policy,  'Humber  Estuary,  'England,  Dis- 
charge capacity,  Estuaries,  Mixing,  Titanium  diox- 
ide, Water  quality  control,  Water  pollution  con- 
trol, Cost  analysis,  Outfall. 

In  November  1983  a  set  of  environmental  quality 
objectives  (EQO)  and  standards  (EQS)  was  pub- 
lished for  the  Humber  estuary.  This  paper  dis- 
cusses some  of  the  reasons  for  choosing  these 
particular  objectives  and  standards.  It  explains  that 
a  mixing  zone  (within  which  the  objectives  and 
standards  may  not  be  met)  is  permitted  around 
individual  effluent  outfalls,  and  examines  various 
options  for  setting  the  size  of  that  mixing  zone. 
Mixing  zone  size  should  perhaps  be  defined  princi- 
pally by  length.  If  this  length  was  calculated  as  an 
agreed  percentage  of  tidal  excursion  or  current 
speed  at  the  point  of  discharge  then  zone  size 
would  be  related  directly  to  tidal  energy.  Where  a 
diffuser  is  fitted,  however,  mixing  zone  size  may 
need  to  be  calculated  not  solely  as  a  length  but  in  a 
way  that  reflects  the  increased  importance  of  the 
width  of  the  plume  and  the  size  of  the  pool  of 
effluent  that  forms  a  slack  water.  The  mixing  zone 
is  the  area  within  which  environmental  damage 
will  be  tolerated.  But  the  use  of  chemical  EQSs  to 
define  environmental  damage  fails  to  relate  zone 
size  directly  to  the  effect  an  effluent  has  on  the  life 
of  the  estuary.  The  use  of  a  biological  criterion 
may  overcome  this,  but  it  is  often  only  possible  to 
relate  such  extreme  biological  effects  to  an  individ- 
ual outfall.  The  derivation  of  reliable  but  less  ex- 
treme biological  EQSs,  is  an  area  where  further 
research  may  be  worthwhile.  Ultimately,  the  deci- 
sion of  how  large  a  mixing  zone  should  be,  has  to 
be  taken  subjectively,  and  is  a  cost  benefit  judge- 
ment. In  the  present  financial  climate,  reducing 
mixing  zone  sizes  to  acceptable  proportions  may 
take  a  number  of  years.  (Lantz-PTT) 
W86-05380 


LICENSING  A  MAJOR  INDUSTRIAL  DIS- 
CHARGE TO  COASTAL  WATERS:  THE  PRAC- 
TICAL APPLICATION  OF  THE  EQO/EQS  AP- 
PROACH, 

Clyde   River   Purification    Board,    East   Kilbride 

(Scotland). 

D.  W.  Mackay,  A.  J.  N.  Haig,  and  R.  Allcock. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  287-295,  1986.  1  fig,  4  tab,  17  ref. 

Descriptors:  'Licensing,  'Industrial  wastes, 
'Coastal  waters,  'Environmental  quality,  Scot- 
land, Estuaries,  Receiving  waters,  Clyde  River, 
Irvine  Bay,  Legal  aspects,  Copper. 

The  Environmental  Quality  Objective/Environ- 
mental Quality  Standard  approach  to  controlling 
pollution  in  Britain's  well  mixed  and  highly  disper- 
sive coastal  waters,  has  been  adopted  by  the  Gov- 
ernment. The  task  of  the  regulatory  authority  in 
relating  discharge  conditions  to  the  capacity  of  the 
receiving  waters,  is  theoretically  a  logical  sequence 
of  scientific  calculations.  In  practice,  a  whole 
range  of  influences  are  brought  to  bear  on  the 
decision  making  process.  This  paper  describes  how 
the  Clyde  River  Purification  Board  and  a  major 
chemical  manufacturing  company  (ICI)  arrived  at 
consent  conditions  for  the  discharge  of  an  effluent 


containing  copper,  into  the  Irvine  Bay,  in  the  Firth 
of  Clyde,  an  area  of  major  importance  as  a  fishery. 
The  technical  arguments  advanced  during  negotia- 
tions are  detailed,  and  the  areas  of  major  disagree- 
ment such  as  the  definition  of  a  mixing  zone  are 
discussed.  Taken  into  account  are  the  uses  to 
which  the  Bay  is  put,  and  the  effect  of  other 
discharges  on  background  levels.  Measures  taken 
to  ensure  demonstrable  compliance  with  the 
agreed  consent  conditions  are  described,  as  are 
biological  monitoring  methods  under  development 
which  assess  the  long  term  acceptability  of  the 
discharge.  (Lantz-PTT) 
W86-05381 


REMOVAL  OF  PARAQUAT,  DIQUAT,  AND 
AMITROLE  FROM  AQUEOUS  SOLUTION  BY 
CHEMICALLY  MODIFIED  PEAT, 

Colorado    School    of  Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

P.  Mac  Carthy,  and  K.  E.  Djebbar. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  2,  p  103-107,  April-June  1986.  1  fig,  3  tab, 

24  ref. 

Descriptors:  'Paraquat,  'Diquat,  'Amitrole,  'Peat, 
Wastewater  treatment,  Water  pollution  treatment. 
Pesticides,  Leaching,  Adsorption,  Cation  ex- 
change. 

The  presence  of  organic  pesticides  in  aquatic  sys- 
tems has  been  reported  for  more  than  40  yr.  Vari- 
ous methods,  such  as  sorption  by  clays,  activated 
C,  or  synthetic  resins,  have  been  used  to  remove 
these  pesticides  from  water.  Certain  pesticides, 
such  as  the  cationic  species  paraquat 
(C12H14N2C12;  1 ,  1 '-dimethyl-M'-bipyridinium  di- 
chloride),  diquat  (C12H12N2Br2;  6,7-dihydrodi- 
pyrido(l,2-a:2',  l'-c)pyrazinediium  dibromide),  and 
the  basic  species  amitrole  (C2H4N4;  3-amino-s- 
triazole),  are  sorbed  by  peat.  However,  the  use  of 
raw  peat  as  a  sorption  medium  for  the  removal  of 
pesticides  is  hampered  by  the  relative  impermeabil- 
ity of  peat,  the  leaching  of  organic  matter  from 
peat  into  the  effluent,  and  by  the  disaggregation  of 
peat  at  pH  values  greater  than  about  6.0.  Treat- 
ment of  peat  with  concentrated  sulfuric  acid  at 
elevated  temperatures  yields  a  granular  product 
that  has  an  enhanced  cation  exchange  capacity,  is 
resistant  to  leaching,  and  is  permeable  to  water 
flow.  The  objective  of  this  research  was  to  evalu- 
ate the  use  of  this  chemically-modified  peat  for 
removing  paraquat,  diquat,  and  amitrole  from 
aqueous  solution  under  a  variety  of  experimental 
conditions.  Using  isotherm  and  column  experi- 
ments, it  was  shown  that  the  treated  peat  is  very 
effective  in  removing  these  pesticides  from  aque- 
ous solution,  with  a  capacity  of  about  1  mol  (+)/ 
kg  for  these  three  pesticides.  The  effects  of  pH, 
ionic  strength,  and  flow  rate  of  the  efficiency  of 
pesticide  removal  were  found  to  be  relatively 
small.  Peats  from  two  different  localities  behaved 
similarly  in  these  experiments.  (Lantz-PTT) 
W86-05383 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


DISJUNCTIVE  KRIGING:  1.  OVERVD2W  OF 
ESTIMATION  AND  CONDITIONAL  PROBA- 
BILITY, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

S.  R.  Yates,  and  A.  W.  Warrick. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  5,  p  615-621,  May  1986.  2  fig,  1  tab,  19  ref. 

Descriptors:  'Disjunctive  kriging,  'Probabilistic 
process,  'Estimating,  'Statistical  analysis,  Mathe- 
matical studies,  Analysis  of  variance,  Management 
planning,  Kriging. 

The  disjunctive  kriging  method  described  in  this 
paper  produces  a  nonlinear  unbiased  estimator 
with  the  characteristics  minimum  variance  of 
errors.  Disjunctive  kriging  is  as  good,  or  better 
than  linear  estimators  in  the  sense  of  reduced  krig- 
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ing  variance  and  exactness  of  estimation.  It  does 
not  suffer  from  the  difficulties  associated  with 
computing  the  conditional  expectation  and  can  be 
thought  of  as  its  estimator.  Disjunctive  kriging  also 
provides  an  estimate  of  the  conditional  probability 
that  a  random  variable  located  at  a  point,  or  aver- 
aged over  a  block  in  two-dimensional  space,  is 
above  some  specified  cutoff  or  tolerance  level. 
This  can  be  written  in  terms  of  the  probability 
distribution  or  the  density  function.  The  method 
has  important  implications  in  aiding  management 
decisions  by  providing  a  quantitative  input  (which 
is  not  readily  obtained  from  the  linear  kriging 
estimators),  based  on  the  available  data,  which  is 
the  best  nonlinear  unbiased  estimator  short  of  the 
conditional  expectation.  A  major  disadvantage  in 
using  disjunctive  kriging  is  the  increased  computa- 
tional time.  This,  however,  is  mitigated  by  in- 
creased information  about  the  estimate,  (see  also 
W86-O5208)(Lantz-PTT) 
W86-05207 


DISJUNCTIVE  KRIGING:  2.  EXAMPLES, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

S.  R.  Yates,  and  A.  W.  Warrick. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  5,  p  623-630,  May  1986.  13  fig,  4  tab,  15  ref. 

Descriptors:  'Disjunctive  kriging,  'Probabilistic 
process,  'Estimating,  'Statistical  analysis,  Mathe- 
matical studies,  Analysis  of  variance,  Management 
planning,  Kriging. 

The  disjunctive  kriging  (DK)  method  is  illustrated 
by  two  examples.  The  first  example  is  for  the 
electrical  conductivity  (EC)  which  is  approximate- 
ly lognormally  distributed.  In  the  second  example 
the  natural  logarithm  of  the  EC  is  used  to  produce 
an  approximately  normally  distributed  data  set. 
The  data  set  was  chosen  because  the  Hermite 
coefficients  for  a  normal  and  lognormal  distribu- 
tion could  be  determined  analytically,  as  well  as  to 
facilitate  a  comparison  between  ordinary  and  dis- 
junctive kriging.  The  capability  of  DK  to  be  a 
nonlinear  estimator  and  an  estimator  of  the  condi- 
tional probability  is  explored.  The  results  indicate 
that  DK  is  a  better  estimator  than  linear  estimators 
(i.e.,  ordinary  kriging)  in  the  sense  of  reduced 
variance  of  errors  and  average  kriging  variance, 
even  when  the  data  are  approximately  normally  or 
lognormally  distributed.  Also,  by  using  DK,  one 
can  obtain  an  estimate  of  the  conditional  probabili- 
ty, (see  also  W86-05207)  (Lantz-PTT) 
W86-05208 


APPROACH  FOR  FREQUENCY  ANALYSIS  OF 
MULTTYEAR  DROUGHT  DURATIONS, 

Seoul  National  Univ.  (Republic  of  Korea).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W86-05212 


IMPLICATIONS  OF  HEAD  LOSS  PATH 
CHOICE  IN  THE  OPTIMIZATION  OF  WATER 
DISTRIBUTION  NETWORKS, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5F. 
W86-05229 
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ECONOMIC  LIMITS  OF  SMALL  AND  LOW- 
HEAD  HYDRO, 

Monenco  Consultants  Ltd.,  Montreal  (Quebec). 
J.  L.  Gordon,  and  R.  C.  R.  Noel. 
Water  Power  and  Dam  Construction,  Vol.  38,  No. 
2,  p  23-26,  April  1986.  2  fig,  4  tab,  1 1  ref. 

Descriptors:  'Hydroelectric  power,  'Small  hydro, 
'Low-head  hydro,  'Economic  feasibility,  Cost 
analysis,  Economic  life,  Damsite. 

A  simple  engineering  methodology  is  presented  for 
estimating  the  likely  minimum  cost  of  a  small  hy- 
dropower  development  on  a  new  site,  based  on  an 
analysis  of  cost  data  from  141  sites,  along  with  a 


methodology  for  estimating  whether  these  sites  are 
likely  to  be  sufficiently  attractive  to  warrant  de- 
tailed investigation.  The  method  is  not  intended  for 
use  at  sites  where  some  of  the  structures  have  been 
built,  such  as  dams.  A  basic  premise  of  the  method 
is  that  the  project  must  display  benefits,  that  over 
its  economic  life,  exceed  its  costs.  First,  a  simple 
methodology  is  derived  for  estimating  the  mini- 
mum cost  of  constructing  a  hydro  plant  at  a  specif- 
ic site.  Next,  an  estimate  of  the  maximum  benefits 
that  can  be  expected  from  the  site  is  developed.  It 
is  suggested  that,  under  these  conditions,  if  the 
costs  exceed  the  benefits,  the  site  is  clearly  uneco- 
nomic and  should  be  rejected  from  further  consid- 
eration. A  site  with  apparent  benefits  exceeding  its 
costs  should  not  be  considered  economic,  but  as  a 
site  with  potential  deserving  detailed  investigation. 
(Rochester-PTT) 
W86-04724 


DEVELOPING  SMALL  HYDRO  IN  INDIA, 

Teknow   Consultants   and    Engineers    Pvt.    Ltd., 

New  Delhi  (India). 

For  primary  bibliographic  entry  see  Field  8C. 

W86-04728 


PROJECT  APPRAISAL  IN  WATER  RE- 
SOURCE DEVELOPMENT  IN  BAVARIA, 

Bayerisches    Landesamt    fuer    Wasserwirtschaft, 
Munich  (Germany,  F.R.). 
R.  F.  Schmidtke. 

Institution  of  Water  Engineers  and  Scientists  Jour- 
nal, Vol.  39,  No.  5,  p  452-461,  October  1985.  6  fig, 
3  ref. 

Descriptors:  'Water  resources  development,  'Ba- 
varia, 'Evaluation,  Hydroelectric  power,  Project 
planning,  Public  participitation,  Legal  aspects. 

The  planner  of  water  resources  projects  must  take, 
as  a  starting  point,  the  working  hypothesis  that  he 
cannot  have  an  overview  of  all  the  problems  that 
are  likely  to  occur.  Planning  must  be  done  as  a 
consultative,  iterative,  and  interactive  process.  In 
this  connection,  the  public  plays  an  increasingly 
influential  role.  Normally,  three  reasons  are  given 
for  public  participation:  (1)  It  provides  more  infor- 
mation for  planners  and  other  govenment  authori- 
ties, and  thus  improves  the  quality  of  planning  and 
decision  making;  (2)  It  can  also  provide  as  sense  of 
(public)  satisfaction  by  creating  a  feeling  of  con- 
sensus and  it  creates  a  better  atmosphere  for  plan 
acceptance.  Large-scale  or  complex  projects  in 
particular,  can  induce  distrust  in  lay  persons  be- 
cause they  do  not  understand  all  the  issues:  this 
should  be  avoided  at  all  costs.  Irrational  fears  must 
be  brought  into  the  open,  in  order  to  distinguish 
them  from  the  legitimate  problems.  In  addition,  the 
social  evolution  in  recent  years  has  increased  the 
desire  for  more  participation  in  all  areas;  and  (3)  It 
may  contribute  to  safeguarding  the  public's  legal 
rights.  It  is  not  a  question  of  a  lack  of  research 
activity  that  restricts  the  implementation  of  new 
techniques.  It  is  a  problem  of  training  the  planners 
in  the  use  of  such  techniques.  (Lantz-PTT) 
W86-05306 


ROLES  ALONG  THE  RIVERS, 

For  primary  bibliographic  entry  see  Field  6E. 
W86-05327 


SIGNIFICANCE  OF  ENVIRONMENTAL  IM- 
PACTS: AN  EXPLORARION  OF  THE  CON- 
CEPT, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Inst,  for 

Resource  and  Environmental  Studies. 

For  primary  bibliographic   entry   see  Field   6G. 

W86-05410 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


SUMMER   DISCOUNT   METHODS   EN   SANI- 
TARY SEWER  RATE  STRUCTURES, 

Lexington  Dept.  of  Public  Works,  KY. 

R.  D.  Wiseman. 

Public  Works,  Vol.  117,  No.  5,  p  63-64,  96,  98, 


May  1986. 

Descriptors:  'Sewer  systems,  'Rate  structures, 
'User  charges,  Summer  discount  methods,  Lexing- 
ton, Water  metering,  Water  use,  Kentucky. 

Sewer  authorities  have  devised  many  ways  to 
handle  discounting  residential  seasonal  water  use. 
These  include:  flat  10  percent  spring  summer  dis- 
count; use  of  winter  meter  read  year  round;  swim- 
ming pool  only  deductions;  fall  winter  average  for 
use  in  spring  summer;  use  of  90  percent  of  water 
meter  read  year  round;  a  flat  rate  based  on  meter 
size  year  round;  use  of  the  previous  year  low 
quarter  meter  read  for  the  entire  current  year;  two 
rate  structures  including  a  winter  rate  and  a 
summer  rate;  hybrid  systems  whereby  high  months 
and  low  months  are  averaged;  special  application 
to  an  appeals  board;  maximum  residential  bill  based 
on  a  set  maximum  number  of  gallons;  and  special 
meter  read.  Those  communities  that  are  reviewing 
their  user  fee  rate  structures  are  advised  to  take 
several  steps  if  the  demand  for  a  sprinkling  exemp- 
tion is  present.  These  include  a  seasonal  and 
monthly  analysis  of  water  flows  and  an  isolation  of 
those  factors  that  may  give  rise  to  monthly  or 
seasonal  variations.  In  Lexington,  KY  billing  is  on 
actual  water  consumption  during  fall  and  winter 
for  residential  customers  with  the  spring  and 
summer  quarters  being  a  winter  average  calculated 
usage.  For  commercial  customers,  billing  is  on 
actual  water  usage  year  round  unless  a  customer 
installs  a  sewer  or  water  meter  and  a  special  appli- 
cation is  required  for  this.  For  apartment  complex- 
es, billing  is  on  97  percent  of  actual  usage  year 
round.  (Peters-PTT) 
W86-04684 


TIGHT  MONEY  HAMPERS  CLEVELAND 
SEWER  JOBS, 

J.  Kosowatz. 

Engineering  News  Record,  Vol.  216,  No.  20,  p  56- 

57,  May  15,  1986. 

Descriptors:  'Ohio,  'Financing,  'Interceptor 
sewers,  'Environmental  Protection  Agency,  'Tun- 
nels, 'Aerial  crossing,  Valleys,  Pipelines,  Sewage 
rate,  Construction,  Court  order. 

Financing  difficulties  and  funding  challenges  are 
associated  with  the  Northeastern  Ohio  Regional 
Sewer  District.  Although  lacking  funds,  the  utility 
is  being  forced  by  court  order  to  continue  con- 
structing the  329  million  dollar  program  to  build 
two  large  sewer  interceptors:  the  18-mile  South- 
west interceptor  and  the  28-mile  Heights/Hilltop 
interceptor,  which  are  intended  to  relieve  aging, 
overburdened  collectors  that  constantly  back  up 
and  overflow  into  waterways  in  Cleveland  and  43 
surrounding  communities.  A  cap  on  funding  by  the 
Environmental  Protection  Agency  may  force  in- 
creases in  sewer  charges  in  the  Cleveland  area  to 
pay  for  this  and  other  projects.  Construction  has 
been  proceeding  on  schedule,  including  tunneling 
through  both  hard  and  soft  rock  and  traversing  the 
Cuyahoga  River  valley  with  a  1,150-ft  aerial  cross- 
ing to  carry  nineteen  9.5-ft-diameter  steel  pipe 
segments.  (Rochester-PTT) 
W86-04754 


DRINKING  WATER  COST  EQUATIONS, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Drinking  Water  Research  Div. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-04942 


WATER  DEMAND  ESTIMATION  UNDER 
BLOCK  RATE  PRICING:  A  SIMULTANEOUS 
EQUATION  APPROACH, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 

For  primary  bibliographic  entry  see  Field  6D. 
W86-05243 


ECONOMIC  APPRAISAL  OF  ACTIVE  AND 
PASSIVE  METHODS  OF  LEAKAGE  CON- 
TROL, 

Mid  Kent  Water  Co.,  Canterbury  (England). 
M.  T.  Setford. 
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Journal  of  the  Institution  of  Water  Engineers  and 
Scientists,  Vol.  39,  No.  6,  p  494-500,  December 
1985.  3  fig,  4  tabs. 

Descriptors:  'Leakage,  'Water  main,  'Water  dis- 
tribution, 'Cost  analysis,  Economic  aspects,  Water 
treatment,  Comparison  studies. 

A  series  of  tests  was  set  up  in  each  of  the  Mid  Kent 
Water  Company's  three  divisions  to  compare 
active  and  passive  methods  of  leakage  control  and 
to  determine  the  economic  effectiveness  of  testing 
waste  districts.  Each  division  adopted  a  different 
frequency  for  monitoring  leakage  to  include 
monthly,  bi-monthly,  and  quarterly  testing,  with 
one  of  the  test  areas  within  each  division  being 
subjected  to  an  active  leakage  control  program  and 
the  other  area  monitored  using  passive  leakage 
control  only.  The  trends  of  leakage  within  the 
active  and  passive  test  areas  varied  considerably 
between  the  three  divisions.  Within  Ashford  divi- 
sion the  trends  of  leakage  were  more  pronounced 
than  in  the  other  test  areas,  especially  in  the  pas- 
sive areas.  This  was  attributed  to  the  old  leakage 
prone  mains  in  this  division  and  the  nature  of  the 
ground  which  alluvium  and  more  likely  to  show 
bursts  readily.  In  the  Canterbury  passive  area,  the 
ground  is  brickearth  which  tends  to  reveal  leaks 
fairly  readily,  as  do  the  Hythe  Beds  in  the  Maid- 
stone passive  test  area.  It  was  concluded  that  the 
economic  viability  of  adopting  any  leakage  control 
policy  will  depend  upon  the  comparative  pumping 
and  treatment  costs  between  different  areas  of 
supply,  the  potential  financial  benefit  obtained  by 
deferring  capital  expenditure  on  the  expansion  of 
existing  distribution  schemes  and/or  major  source 
development,  and  the  ability  to  achieve  predeter- 
mined target  levels  of  leakage  in  order  to  be  able  to 
defer  capital  expenditure.  (Geiger-PTT) 
W86-05317 


OUTPUT  AND  EWESTMENT  FRONTIERS  OF 
UNITED  STATES  IRRIGATED  AGRICUL- 
TURE, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Eco- 
nomics. 
R.  B.  Long. 

Water  Resources  Bulletin,  Vol.  21,  No.  4,  p  553- 
564,  August  1985.  16  fig,  3  tab,  2  ref. 

Descriptors:  'Water  allocation,  'Irrigation  water, 
'Cost  analysis,  'Land  use,  'Economic  aspects,  In- 
vestment, Agriculture,  Irrigation,  Evaluations, 
Benefits. 

Economic  models  sometimes  indicate  that  irriga- 
tion water  is  misallocated  in  agriculture,  especially 
when  it  appears  that  the  marginal  value  product  is 
higher  in  other  uses  (such  as  for  hydropower). 
Historically,  trends  tend  to  contradict  this  reason- 
ing, especially  since  irrigation  has  grown  from  20 
million  acres  in  1940  to  over  50  million  acres  in 
1980.  Sixteen  relationships  were  examined  to  show 
the  economic  benefits  of  irrigated  agriculture.  The 
relationships  covered  such  factors  as  dryland  vs. 
irrigated  agriculture,  cash  receipts  and  land  use, 
real  estate  investment  and  land  use,  and  machinery 
and  livestock  investments.  The  sixteen  relation- 
ships examined  tended  to  confirm  that  irrigated 
land  was  related  to  new  output  and  investment  in 
seven  of  eight  relationships,  while  dryland  use  was 
positively  related  to  new  output  or  investment  in 
only  two  of  eight  relationships.  As  agriculture 
becomes  more  and  more  intensive  (in  terms  of 
inputs),  irrigation  is  part  of  that  long  term  trend. 
Major  economic  variables,  such  as  output  and  in- 
vestments in  agriculture,  appear  to  be  more  highly 
correlated  with  irrigated  land  than  with  dryland 
agriculture.  From  these  findings,  it  is  concluded 
that  water  is  not  misallocated  when  used  for  crop 
production.  (Geiger-PTT) 
W86-05326 


6D.  Water  Demand 


WATER     IS     THE     KEY     TO     MUNICIPAL 
GROWTH, 

Scepter  Mfg.  Co.  Ltd.,  Scarborough  (Ontario). 

T.  E.  Walsh. 

Public  Works,  Vol.   117,  No.  3,  p  82-83,  March 


1986. 

Descriptors:  'Water  shortage,  'Polyvinyl  chloride 
pipe,  'Plastic  pipes,  'Economic  growth,  'Pueblo, 
Colorado. 

The  response  of  the  Pueblo  (Colorado)  Board  of 
Water  Works  to  an  impending  shortage  of  water 
that  might  stifle  industrial  growth  is  described. 
Two  major  corporations  had  expressed  interest  in 
developing  major  facilities  in  Pueblo,  but  both 
were  concerned  about  possible  water  shortages 
affecting  industrial  processes  and  fire  protection. 
Polyvinyl  chloride  (PVC)  pipe  (16  in  diameter) 
was  chosen  to  provide  a  supplementary  water  line 
parallel  to  an  existing  one.  The  installation  was 
ahead  of  schedule  due  to  good  weather,  timely 
pipe  deliveries,  high  productivity,  and  full-time 
mspection.  The  pipe  was  successfully  tested  at  165 
lb/sq  in;  bacteria  tests  showed  no  contamination 
problems.  (Rochester-PTT) 
W86-04734 


METHOD  FOR  USESG  COMPUTERIZED  CUS- 
TOMER INFORMATION  EN  WATER  DISTRI- 
BUTION NETWORK  MODELS, 

Newcastle  and  Gateshead  Water  Co.,  Newcastle- 
upon-Tyne  (England). 

For  primary  bibliographic  entry  see  Field  7B. 
W86-04749 


FLOODS  UN  BRJTAEV'S  BASEMENT;  INDUS- 
TRY'S DEMAND  FOR  WATER  IS  PLUMMET- 
ING. AS  A  RESULT,  RISENG  GROUND  WATER 
THREATENS  TUNNELS  AND  DEEP  FOUNDA- 
TIONS ES  MANY  CITIES, 
For  primary  bibliographic  entry  see  Field  4C 
W86-04969 


WATER  RESOURCE  AND  SUPPLY  DEVELOP- 
MENT IN  BRUNEI  DARUSSALAM, 

Watson  Hawksley  Asia,  Brunei  Darussalam. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-05078 


PRIMARY  EFFLUENCE  FACTORS  ON  DO- 
MESTIC WATER  DEMAND  EN  EUROPE, 

Gelsenwasser    A.G.,    Gelsenkirchen    (Germany, 

F.R.). 

H.  Gundermann. 

Aqua  AQUAAA,   No.   2,   p   81-85,    1986.   7  fig. 

Descriptors:  'Water  demand,  'Domestic  water, 
•Water  demand,  'Europe,  'Available  water, 
Water  users,  Human  population,  Rainfall,  Popula- 
tion density,  Water  management,  Water  supply, 
Water  use  efficiency. 

Many  factors  influence  the  quantity  and  structure 
of  domestic  water  demand.  However,  in  spite  of 
national  and  regional  differences  concerning  do- 
mestic water  supply,  there  are  generally  valid  in- 
fluence factors  in  Europe.  The  public  and  practi- 
cians call  for  evident  and  definite  reasons  concern- 
ing the  trend  of  water  demand.  It  is  not  possible  to 
comment  on  more  than  100  influence  factors 
which,  in  any  case,  will  differ  from  country  to 
country  and  from  undertaking  to  undertaking.  It  is, 
however,  necessary  in  daily  work,  to  choose  those 
statistical  primary  factors  which  are  in  direct  rela- 
tionship with  the  water  demand.  From  past  experi- 
ences and  special  scientific  research,  the  following 
influence  factors  may  be  regarded  as  general  deter- 
minants: 1)  Number  of  inhabitants,  population 
trend;  2)  Number  and  equipment  at  properties;  3) 
Weather  and  rainfall;  4)  Settlement  structure 
(supply  density,  towns  and  countryside);  and,  5) 
Consumer  habits  (general  principles  of  conduct, 
water  conscioueness,  water  saving  attitudes).  The 
dominating  factor  is  undoubtedly  the  number  of 
inhabitants.  Other  factors,  e.g.  size  of  income,  edu- 
cation of  the  head  of  household,  water  quality  or 
even  overall  economy  factors  or  living  standards, 
can  be  disregarded  as  they  are  usually  expressed  in 
separate  index  figures.  (Lantz-PTT) 
W86-05147 


IRRIGATION  WATER  REQUIREMENTS  FOR 
SENEGAL  RIVER  BASEN, 


Army  Engineer  District,  New  York. 

G.  L.  Hargreaves,  G.  H.  Hargreaves,  and  J.  P. 

Riley. 

Journal  of  Irrigation  and   Drainage  Engineering 

JIDEDH,  Vol.  Ill,  No.  3,  p  265-275,  September 

1985.  3  tab,  12  ref,  append. 

Descriptors:  'Irrigation  practices,  'Water  require- 
ments, 'Senegal  River,  River  basins,  Africa,  Eco- 
nomic impact,  Agricultural  engineering,  Crop  pro- 
duction, Water  demand,  Rainfall,  Farm  manage- 
ment, Mauritania,  Mali. 

The  Senegal  River  is  a  major  natural  resource  in 
West  Africa  where  the  principal  economic  re- 
sources are  agricultural.  A  proposed  irrigation 
project  will  provide  a  significant  increase  in  crop 
production  and  will  exert  a  large  influence  on  the 
economics  of  Senegal,  Mauritania,  and  Mali.  The 
magnitude  of  benefits  from  the  project  will  depend 
upon  the  allocation,  scheduling  and  managing  of 
that  portion  of  the  water  to  be  used  for  irrigating 
agricultural  crops.  A  procedure  is  recommended 
for  estimating  crop  water  requirements  that  only 
requires  the  measurement  of  maximum  and  mini- 
mum temperatures.  This  procedure  although  cali- 
brated for  the  Senegal  River  Basin  using  climatic 
data  from  four  representative  locations  appears  to 
be  generally  applicable  for  other  areas  without 
calibration.  The  importance  of  rainfall  in  supplying 
part  of  crop  water  requirements  is  described. 
Mean,  actual  dependable  and  effective  precipita- 
tion values  are  compared  for  one  location.  Block 
farming  or  the  planting  of  a  single  crop  to  manage- 
able areas  should  be  made  mandatory.  (Lantz- 
PTT) 
W86-05238 


DAJXY  WATER  USE  W  MNE  CITIES, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  3D. 
W86-05241 


APPLICATION  OF  FUNCTIONAL  ANALYSIS 
TO  OPTEVIIZATION  OF  A  VARIABLE  HEAD 
MULTIRESERVOHt  POWER  SYSTEM  FOR 
LONG-TERM  REGULATION, 

Ain  Shams  Univ.,  Cairo  (Egypt).  Faculty  of  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8C. 
W86-05242 


WATER  DEMAND  ESTIMATION  UNDER 
BLOCK  RATE  PRICENG:  A  SIMULTANEOUS 
EQUATION  APPROACH, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 

D.  L.  Chicoine,  S.  C.  Deller,  and  G  Ramamurthy. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  6,  p  859-863,  June  1986.  1  tab,  30  ref. 

Descriptors:  'Water  demand,  'Estimating,  'Pric- 
ing, 'Simultaneous  equations,  Mathematical  analy- 
sis, Statistical  analysis,  Potable  water,  Estimating 
equations,  Rural  areas. 

A  model  of  demand  for  potable  water  is  developed 
and  estimated  simultaneously  with  observations  on 
rural  water  district  customers.  The  estimation  tech- 
nique incorporates  the  error  structure  in  an  attempt 
to  provide  more  efficient  estimates  and  eliminate 
potential  ordinary  least  squares  bias  in  single  equa- 
tion models  of  demand  for  goods  sold  through 
block  rate  pricing  systems  because  of  possible  price 
endogeneity.  The  model  also  tests  alternative  spec- 
ifications for  price  variables.  The  simultaneous 
equation  model  estimates  from  three-stage-least 
squares  were  slightly  more  efficient  than  those 
available  using  two-stage-least  square  estimates. 
The  findings  are  not  generally  supportive  of  the 
Taylor-Nordin  specification  of  consumer  demand 
for  block  rate  priced  potable  water.  The  similarity 
between  three-stage-least  squares  and  single  equa- 
tion ordinary  least  squares  estimates  provides  some 
validation  for  the  use  of  simpler  single  equation 
demand  models  of  potable  water,  when  water  is 
sold  under  block  rate  pricing  schedules.  (Lantz- 
PTT) 
W  86-05243 
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BETTER  ACCOUNTING  FOR  UNACCOUNTED 
FOR  WATER, 

Wessex  Water  Authority,  Poole  (England). 

For  primary  bibliographic   entry  see  Field   3D. 

W86-05315 


5E.  Water  Law  and  Institutions 


DRINKING  WATER  BILL  SAILS  THROUGH 
CONGRESS, 

For  primary  bibliographic  entry   see  Field   5G. 
W86-04766 


OPPORTUNITIES  FOR  IMPROVING  THE 
COST-EFFECTIVENESS  OF  ACTD  RAIN  CON- 
TROL STRATEGIES, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W86-04946 


PUBLIC  RELATIONS  PLOYS  HAVE  TRANS- 
FORMED REGULATORY  ISSUE  INTO  CON- 
SUMER CONCERN, 

R.  L.  Stanfield. 

National  Journal,  Vol.  18,  No.  4,  p  213-215,  Janu- 

iry  25,  1986. 

Descriptors:  'Legislation,  'Hydroelectric  Plants, 
•Public  Relations,  Permits,  Legal  Aspects,  Edison 
Electric  Institute. 

Privately  owned  electric  utilities  are  seeking  re- 
newal of  expiring  federal  hydroelectric  licenses  to 
permit  use  of  the  nation's  falling  waters  to  generate 
slectricity.  Frustrated  by  years  of  congressional 
disinterest,  lobbyists  hired  public  relations  consult- 
ants. To  date,  the  PR  firm's  direct  mail  tactics  have 
produced  positive  results-citizens  write  congress- 
men, newspapers  print  editorials,  and  it  seems 
ikely  that  Congress  will  pass  the  Electric  Consum- 
srs  Protection  Act  (ECPA;  S  426,  HR  44)  to 
practically  guarantee  reissuance  of  licenses  to  pri- 
vately owned  concerns,  thereby  striking  down  pre- 
:xisting  prejudice  towards  those  publicly  owned. 
Supporters  of  municipal  control  claim  that  the 
Committee  for  ECPA  is  only  a  front  for  Edison 
Electric  Institute  and  other  companies  and  organi- 
sations pushing  the  legislation.  The  power  struggle 
Mntinues;  each  side  accuses  the  other  of  spending 
millions  of  dollars  for  promotion  of  its  goals,  with 
the  cost  therefor  borne  by  consumers.  (Doria- 
PTT) 
W86-05058 


ROLES  ALONG  THE  RIVERS, 

1.  A.  Kusler. 

Environment,  Vol.  27,  No.  7,  p  18-20,  37-44,  Sep- 
tember 1985.  29  ref. 

Descriptors:  'Management  planning,  'River 
basins,  'Water  law,  'Federal  jurisdiction,  'Local 
governments,  Riparian  Land,  Riparian  waters, 
Rivers,  River  basin  development,  Resources  man- 
agement, Project  planning. 

An  overview  of  federal,  state,  and  local  policies  for 
river  management  in  the  United  States  is  given. 
Since  1968,  three  major  federal  programs  have 
been  adopted  that  provide  partial  control  over 
river  corridor  lands  (channel  and  adjacent  flood- 
plains,  wetlands,  riparian  habitats,  and  other  relat- 
sd  areas).  The  National  Flood  Insurance  Program 
made  federally  subsidized  flood  insurance  available 
for  existing  structures  in  communities  that  establish 
minimum  regulatory  standards  for  elevation  or  for 
floodproofing  of  new  construction.  Section  404  of 
the  Water  Pollution  Control  Amendments  of  1972 
and  the  Clean  Water  Act  of  1977  require  that  any 
individual  must  get  a  permit  from  the  U.S.  Army 
Corps  of  Engineers  in  order  to  discharge  any  fill  or 
dredge  materials  into  the  nation's  waters.  The  Wild 
and  Scenic  River  Program  protects  designated  wa- 
terways from  federal  water  projects.  State  river 
management  programs  include  floodplain  manage- 
ment programs,  shoreland  zoning  programs,  wet- 
land regulatory  programs,  scenic,  wild,  or  recre- 
ational river  programs,  special  management  areas 


programs,  and  regulation  of  dams,  in-stream  uses, 
and  water  appropriations.  Local  governments 
differ  in  their  river-corridor  management  ap- 
proaches according  to  size,  location,  and  funding. 
Some  examples  of  rural  and  urban  programs  are 
illustrated.  To  strengthen  state  programs  for  river- 
corridor  management,  the  administration  and  con- 
gress should  re-examine  their  role  in  enhancing 
state  roles,  improve  training  and  subsidy  for  man- 
agement projects,  and  adopt  a  state  and  local  river- 
corridor  management  act.  (Geiger-PTT) 
W86-05327 


ECOLOGICALLY  DERIVED  GUIDELINES 
FOR  MANAGING  TWO  NEW  ZEALAND 
LAKES, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Botany. 

A.  F.  Mark,  and  P.  N.  Johnson. 

Environmental  Management,  Vol.  9,  No.  4,  p  355- 

364,  July  1985.  7  fig,  1  tab,  16  ref. 

Descriptors:  'Standards,  'Hydroelectric  plants, 
'Ecological  effects,  'Lake  shores,  Legislation, 
Vegetation,  New  Zealand,  Lake  Manapouri,  Lake 
Te  Anau,  Glacial  lakes,  Operating  policies. 

The  details  and  ecological  basis  of  the  legislation 
governing  the  use  of  Lakes  Manapouri  and  Te 
Anau,  in  Fiordland  National  Park,  New  Zealand, 
by  and  overseas  aluminum  smelting  consortium  for 
electricity  generation,  are  summarized.  The  lake 
levels  were  not  raised  as  orginally  proposed. 
Rather,  government  sought  guidelines  to  optimize 
hydroelectric  potential  while  maintaining  ecologi- 
cal stability  of  the  glaciated  lakeshores.  Guidelines 
were  derived  by  relating  the  vegetation  zonation 
to  the  natural  lake-level  fluctuations  recorded  daily 
for  37  years.  A  high  operating  range  in  the  upper 
third  of  the  lakes'  natural  ranges,  based  on  flood 
tolerances  of  the  woody  shoreline  species,  restricts 
both  duration  and  frequency.  A  low  operating 
range  (ca.  lower  third)  safeguards  stability  of 
shoreline  sediments  by  limiting  drawn-down  rates, 
duration  and  frequency.  The  main  operating  range 
(ca.  middle  third)  has  few  limitations.  These  guide- 
lines, which  allow  utilization  of  93%  of  the  water 
resource,  have  now  been  verified  by  instances  of 
flooding  and  draw-down  rates  that  exceeded  the 
natural  rates  recorded  earlier.  The  guidelines  were 
officially  accepted  by  the  government  in  1977  as  a 
basis  for  managing  the  valuable  multiple  resources 
of  these  two  lakes  and  their  environs,  and  they 
were  formalized  in  legislation  in  1981.  (Peters- 
PTT) 
W86-05399 


6F.  Nonstructural  Alternatives 


FLOOD  FREQUENCY  ANALYSIS  WITH  HIS- 
TORICAL AND  PALEOFLOOD  INFORMA- 
TION, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-05225 


6G.  Ecologic  Impact  Of 
Water  Development 


PAPAGO  WATER  SUPPLY  PROJECT:  CLASS 
HI  ARCHAEOLOGICAL  SURVEY  FOR  SCHUK 
TOAK  AND  SAN  XAVTER  DISTRICTS;  RE- 
SEARCH DESIGN, 

Franzoy-Corey  Engineering  Co.,  Tempe,  AZ. 
A.  Dart,  W.  H.  Doelle,  and  T.  R.  McGuire. 
Institute  for  American  Research,  Technical  Report 
No.  85-6,  1985.  44  p,  1  fig,  1  tab,  49  ref,  3  append. 

Descriptors:  'Archaeology,  'Arizona,  'Water  re- 
sources development,  'Resources  development, 
Water  allocation,  Resources  allocation,  Available 
water,  Water  use,  Water  delivery,  Water  demand, 
Water  conveyance. 

Part  of  the  planning  process  for  the  Papago  Water 
Supply  Project,  Arizona,  a  Class  III  cultural  re- 
source survey  included:  location  and  environmen- 


tal conditions  of  the  project  area,  problem  do- 
mains, site  definition  and  classification,  archae- 
ological field  methods,  ethnohistoric  research 
methods,  and  project  structure.  An  Archaeological 
Resources  Protection  Ordinance  waspresented. 
The  geomorphology  of  the  Schuk  Toak  area  is 
described  and  presented  in  map  form.  (Halterman  - 
PTT) 
W86-04817 


EFFECTS  OF  WATER  DEVELOPMENT  ON 
THE  HYDROLOGY  AND  MORPHOLOGY  OF 
PLATTE  RTVER  CHANNELS,  SOUTH-CEN- 
TRAL NEBRASKA, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-04897 


MORPHOLOGICAL  INVESTIGATIONS  ON 
THE  LOWER  SALZACH  RTVER  DOWN- 
STREAM OF  SALZBURG, 

Bayerisches    Landesamt    fuer    Wasserwirtschaft, 

Munich  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04918 


ECOLOGICAL  IMPACTS  OF  THE  CONSTRUC- 
TION OF  DAMS  TN  AN  ESTUARY, 

Rijkswaterstaat-Deltadienst,  Middelburg  (Nether- 
lands). Hoofdafdeling  Milieu  en  Inrichting. 
J.  Leentvaar,  and  S.  M.  Nijboer. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  Nos.  4/5,  p  181-191,  1986.  7  fig,  2  tab,  7  ref. 

Descriptors:  'Ecological  effects,  'Dams,  'Estu- 
aries, 'Construction  methods,  Water  resources  de- 
velopment, Tidal  hydraulics,  Tides,  Tidal  effects, 
Biomass,  Benthic  environment. 

The  ecological  impacts  of  alternative  methods  of 
constructing  dams  in  an  estuary  are  discussed.  The 
main  options  available  were:  (1)  using  concrete 
blocks  and  rubble,  and  (2)  using  only  sand.  The 
advantages  of  using  sand  are  that  it  is  available 
locally  and  cheaper  than  concrete  blocks  and 
rubble.  However,  the  application  of  sand  in  a  tidal 
basin  requires  low  current  velocities.  During  the 
final  closing  period  of  a  dam,  these  velocities  can 
be  reduced  by  using  a  storm-surge  barrier  (to  be 
built  in  the  mouth  of  the  Eastern  Scheldt  estuary) 
in  one  of  two  ways:  either  reducing  the  tidal 
amplitude,  or  reducing  the  tidal  frequency.  Tidal 
reduction  influences  the  vertical  amplitude  and 
current  velocities,  thereby  decreasing  the  intertidal 
area,  and  in  turn,  the  biomass  and  production  of 
microphytobenthos  and  macrozoobenthos.  A  re- 
duction of  the  horizontal  tide  leads  to  a  reduction 
of  the  exchange  of  water  between  the  North  Sea 
and  the  estuary,  decreasing  current  velocities. 
These  phenomena  affect  the  concentration  of  sus- 
pended and  dissolved  material.  In  particular,  salt 
concentrations  decrease  with  possible  stratification. 
This  paper  describes  the  effects  of  these  closing 
procedures  on  natural  ecosystems  and  fisheries 
more  fully.  (Lantz-PTT) 
W86-05371 


SIGNIFICANCE  OF  ENVIRONMENTAL  IM- 
PACTS: AN  EXPLORARION  OF  THE  CON- 
CEPT, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Inst,  for 
Resource  and  Environmental  Studies. 
P.  N.  Duinker,  and  G.  E.  Beanlands. 
Environmental  Management,  Vol.  10,  No.  1,  p  1- 
10,  January  1986.  1  tab,  37  ref. 

Descriptors:  'Environmental  input  statement, 
•Project  planning,  Social  impact,  Ecological  ef- 
fects, Canada. 

Use  of  the  term  impact  significance  over  the  past 
15  years  in  Environmental  impact  assessment 
(EIA)  documentation  is  reviewed.  Some  recent 
attempts  at  elucidating  the  concept  are  summa- 
rized. Four  perspectives  on  impact  significance 
that  emerged  from  a  series  of  workshops  on  the 
ecological  basis  for  EIA  are  as  follows:  (a)  statisti- 
cal (related  to  problems  of  isolated  project-induced 
changes  from  natural  variation),  (b)  ecological  (re- 
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lated  to  the  importance  of  project-induced  changes 
from  a  purely  ecological  perspective),  (c)  szocial 
(related  to  the  acceptability  of  project-induced 
changes  in  important  environmental  attributes), 
and  (d)  project  (related  to  whether  project-induced 
changes  will  indeed  influence  project  decision 
making).  The  following  synthesis  is  proposed:  Any 
exercise  in  judging  the  impact  should  thoroughly 
consider  (a)  The  importance  of  the  environmental 
attribute  in  question  to  project  decision  makers,  (b) 
the  distribution  of  change  in  time  and  space,  (c)  the 
magnitude  of  change,  and  (d)  the  reliability  with 
which  change  has  been  predicted  or  measured. 
(Peters-PTT) 
W86-05410 

7.  RESOURCES  DATA 
7A.  Network  Design 


METHOD  FOR  USING  COMPUTERIZED  CUS- 
TOMER INFORMATION  IN  WATER  DISTRI- 
BUTION NETWORK  MODELS, 

Newcastle  and  Gateshead  Water  Co.,  Newcastle- 
upon-Tyne  (England). 

For  primary  bibliographic  entry  see  Field  7B. 
W86-04749 


DETERMINATION  OF  A  MEASURING  NET- 
WORK ALONG  RTVERS, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  Civil  Engineering. 

P.  KJote  van  der,  H.  Niet  de,  and  A.  G. 

Posthumus. 

IN:  Advances  in  Hydrometry,  IAHS  Publication 

No.  134,  1982.  Proceedings  of  a  Symposium  at  the 

First  Scientific  General  Assembly  of  the  IAHS, 

July  19-30,  1982,  Exeter,  England,  p  305-319,  8  fig, 

5  tab,  3  ref. 

Descriptors:  'Networks,  *Water  level,  'Flow  ve- 
locity, *Flow  measurements,  *Flow  pattern,  'Al- 
gorithms, Mathematical  models,  Mathematical 
studies,  Rivers,  Filters,  Models,  Hydrometry. 

During  the  last  decade  much  attention  has  been 
given  to  the  question  of  optimizing  data  networks, 
probably  due  to  the  trade-off  between  required 
quality  and  cost.  For  the  situation  of  a  measure- 
ment system  along  a  river  one  of  the  objectives  of 
the  network  is  that  water  levels  and  velocities  can 
be  interpolated  within  a  desired  accuracy  from  the 
available  data.  If  this  situation  is  obtained,  a  further 
question  is  to  consider  the  possibility  of  dropping 
one  or  more  measurement  stations  along  the  river. 
In  this  paper  the  last  question  is  answered  for  the 
river  IJssel  in  the  Netherlands  using  a  Kalman 
filter  algorithm.  A  preliminary  step  in  using  this 
algorithm  is  the  determination  of  the  model  for  the 
flow  pattern  in  the  river.  With  knowledge  of  this 
model  and  the  given  fact  of  available  data  in  meas- 
uring stations  along  the  river  IJssel,  calculations 
have  been  performed  to  show  the  effect  of  neglect- 
ing existing  information  in  one  or  more  points.  By 
means  of  these  calculations  and  a  criterion  on 
wanted  accuracy  some  idea  can  be  given  on  the 
value  of  the  measured  information.  (See  also  W86- 
04785)  (Author's  abstract) 
W86-04811 


ADVANCED  HYDROLOGIC  INSTRUMENTA- 
TION AcnvrnES  within  the  water  re- 
sources DrVISION  OF  THE  US  GEOLOGI- 
CAL SURVEY, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-04815 


DATA     REQUIREMENTS    FOR    SEDIMENT, 
EROSION  AND  TRANSPORT  SIMULATION, 

University  of  Strathclyde,  Glasgow  (Scotland). 
Dept.  of  Civil  Engineering. 
G.  Fleming,  and  S.  Fattorelli. 
IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,   1981.  p  321-327,  2  fig,   1  tab,  5  ref. 


Descriptors:  'Sediment  transport,  'Erosion, 
•Computer  models,  'Model  studies,  Deposition, 
Sediment  deposition,  Universal  Soil  Loss  Equa- 
tion, Strathcycle  sediment  model. 

The  computer  simulation  of  sediment,  erosion, 
transport,  and  deposition  processes  has  developed 
considerably,  but  limited  discussion  has  taken  place 
on  the  data  requirements  for  the  various  models 
available.  This  paper  starts  with  a  review  of  the 
techniques  available  for  assessing  sediment  proc- 
esses. The  main  theme  of  the  paper  is  the  intercom- 
parison  of  data  requirements  for  each  assessment 
technique.  This  comparison  explores  the  relevance 
of  the  output  obtained  from  the  assessment.  For 
example,  the  accuracy  of  the  input  data  to  the 
Universal  Soil  Loss  Equation  and  the  relevance  of 
the  output  to  the  real  problem  of  soil  loss  tolerance 
assessment,  is  compared  to  the  accuracy  of  the 
input  to  the  Strathclyde  sediment  model  and  the 
relevance  of  its  output  to  the  same  problem.  Sever- 
al methods  are  considered  and  recommendations 
made  of  future  data  needs.  (See  also  W86-04843) 
(Author's  abstract) 
W86-04876 


SPATIAL  AND  TEMPORAL  VARIATIONS  IN 
EROSION  MEASUREMENTS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geography. 
I.  A.  Campbell. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  447-456,  4  fig,  3  tab,  24  ref. 

Descriptors:  'Erosion,  Spatial  variation,  Temporal 
variation,  Red  Deer  River,  Alberta,  Badlands,  Soil 
erosion,  Soil  loss,  Canada. 

In  1969  nine  erosion  study  sites  were  installed  in 
the  Red  Deer  River  badlands  of  Alberta,  Canada. 
A  decade  of  data  collection  and  4500  point  meas- 
urements show  mean  erosion  rates  of  the  order  of 
4.00  mm/year.  This  is  considerably  in  excess  of  the 
estimated  geological  norm  for  this  region  (0.021- 
0.04  mm/year).  Computer-simulated  time  lapse 
analyses  of  the  data  reveal  short  term  sporadic 
pulses  of  erosional  activity  marked  by  distinct 
thresholds.  These  are  separated  by  longer  periods 
of  relative  inactivity.  The  10-year  study  shows  that 
prolonged  periods  of  very  detailed  field  measure- 
ment are  required  for  the  collection  of  reliable  data 
since,  even  in  geologically  rapidly  changing  envi- 
ronments, such  as  badlands,  relatively  little  change 
occurs  for  most  of  the  time.  Moreover,  processes 
that  appear  erratic  or  sporadic  in  the  short-term 
may  be  part  of  a  steady  trend  over  a  longer  time 
span.  The  results  suggest  the  creation  of  a  remark- 
ably consistent  pattern  of  change  over  a  wide 
range  of  slopes  and  lithologies.  (See  also  W86- 
04843)  (Author's  abstract) 
W86-04887 


ESTABLISHMENT  OF  EXPERIMENTAL 
PLOTS  FOR  STUDYING  RUNOFF  AND  SOIL 
LOSS  EN  THE  ROLLENG  LOESS  REGIONS  OF 
CHEN  A, 

Yellow  River  Conservancy  Commission,  Zhengz- 
hou  (China).  Inst,  of  Hydraulic  Research. 
For  primary  bibliographic  entry  see  Field  2J. 
W86-04889 


STRATEGY  FOR  DESIGN  OF  MARENE  POL- 
LUTION MONJTORENG  STUDIES, 

SEAMOcean,  Inc.,  Wheaton,  MD. 

For  primary  bibliographic  entry   see   Field   5G. 

W86-05353 


DEVELOPMENT,  TESUNG  AND  ENTERCALI- 
BRATION  OF  REFERENCE  METHODS  FOR 
POLLUTION  STUDDJS  EN  COASTAL  AND  ES- 
TUARENE  WATERS, 

International     Lab.     of     Marine     Radioactivity, 

Monaco-Ville  (Monaco). 

For  primary  bibliographic  entry  see  Field  5C. 

W86-05354 


ANALYTICAL  QUALITY  CONTROL  (AQC) 
FOR  MONITORING  TRACE  METALS  EN  THE 
COASTAL  AND  ESTUARINE  ENVIRONMENT, 

Water  Research  Centre,  Marlow  (England). 

For   primary   bibliographic  entry   see   Field   5G. 

W86-05355 


STANDARDIZATION   OF   WATER   QUALITY 
INFORMATION  EN  A  TIDAL  RIVER, 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05356 


7B.  Data  Acquisition 


RELATION  BETWEEN  L-BAND  SOIX  EMIT 
TANCE  AND  SOIX  WATER  CONTENT, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
L.  Stroosnijder,  R.  J.  Lascano,  C.  H.  M.  van 
Bavel,  and  R.  W.  Newton. 

Remote  Sensing  of  Environment  RSEEA7,  Vol 
19,  No.  2,  p  1 17-125,  April  1986.  2  tab,  2  fig,  18  ref 

Descriptors:  'Remote  sensing,  'Soil  water,  'Moi» 
ture  content,  'Radiometry,  Soil  texture,  Soil  emit 
tance,  Dielectric  constant,  Volumetric  moisturi 
content. 

An  experimental  relation  between  soil  emittanct 
(E)  at  L-band  and  soil  surface  moisture  conten 
(M)  is  compared  with  a  theoretical  one.  In  order  t( 
convert  emittance  values,  as  derived  from  remoti 
sensing,  into  water  content  values  it  does  not  seen 
necessary  to  determine  the  E-M  relation  expert 
mentally  for  all  soil  types.  An  estimate  of  the  claj 
percentage  of  the  soil  within  10  percent  shoult 
suffice  to  calculate  the  volumetric  moisture  con 
tent  of  the  top  0-2  cm  with  0.02  cu  m  per  cu  o 
accuracy.  If  the  estimated  values  of  M  are  used  in  i 
hydrological  model,  in  which  the  soil  hydraulii 
properties  also  have  to  be  known  or  estimated,  tin 
requirement  of  knowing  the  clay  fraction  within  1( 
percent  is  not  restrictive.  The  soil  dielectric  con 
stant  is  a  function  of  both  soil  moisture  content  ant 
of  soil  texture.  (Peters-PTT) 
W86-04688 


SATELLITE  THERMAL  OBSERVATION  Ol 
Oil  SLICKS  ON  THE  PERSIAN  GULF, 

Japan   Marine  Science  and  Technology  Center 

Yokosuka. 

I.  Asanuma,  K.  Muneyama,  Y.  Sasaki,  J.  Lisaka, 

and  Y.  Yasuda. 

Remote  Sensing  of  Environment  RSEEA7,  Vol 

19,  No.  2,  p  171-186,  April  1986.  3  tab,  3  fig,  17  rel 

Descriptors:  'Remote  sensing,  'Oil  slicks,  'Satel 
lite  technology,  'Radiometry,  'Persian  Gull 
Seawaters,  Thermal  channel,  Thermal  inertia,  Se 
surface  temperature,  Diurnal  variation. 

The  images  of  the  Advanced  Very  High  Resolu 
tion  Radiometer  (AVHRR)  carried  on  the  NOAA 
7  were  collected  from  the  end  of  March  1983  t< 
the  beginning  of  July  1983  for  the  detection  of  oi 
slicks  on  the  Persian  Gulf.  The  visible  channel 
showed  the  possibility  of  detecting  smog  from  th 
Nowruz  oil  fields.  The  thermal  channel  show© 
the  distribution  of  sea  surface  temperature  obtainei 
after  the  atmospheric  correction  using  the  empiri 
cal  equation  by  two  thermal  channels.  The  appar 
ent  thermal  inertia,  computed  from  the  differeno 
of  sea  surface  temperature  between  the  daytim 
and  the  nighttime,  showed  the  possibility  of  oi 
slick  detection,  where  it  was  difficult  to  detect  oi 
slicks  from  the  temperature  difference  between  oi 
slicks  and  sea  water  in  one  observation.  The  appar 
ent  thermal  inertia  was  computed  on  several  point 
which  may  correspond  to  the  same  target  amoni 
continuous  observations.  As  a  result,  oil  slick 
showed  a  small  apparent  thermal  inertia  and  se 
water  showed  a  large  one.  This  means  that  oi 
slicks  have  smaller  resistance  to  thermal  chang 
than  sea  water.  Sea  surface  temperature  used  fo 
computing  the  apparent  thermal  inertia  was  ob 
tained  through  an  atmospheric  correction  with  ai 
empirical  equation  which  uses  an  energy  differeno 
between  two  thermal  channels  of  the  AVHRR 
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Data  Acquisition — Group  7B 


Although  there  was  an  ambiguity  on  the  selection 
of  the  same  object  on  a  water  body,  the  computed 
apparent  thermal  inertia  showed  the  possibility  of 
oil  slick  detection  from  sea  water.  (Peters-PTT) 
W86-04689 


METHOD  FOR  USING  COMPUTERIZED  CUS- 
TOMER INFORMATION  IN  WATER  DISTRI- 
BUTION NETWORK  MODELS, 

Newcastle  and  Gateshead  Water  Co.,  Newcastle- 
upon-Tyne  (England). 
D.  G.  Shore. 

Institute  of  Water  Engineers  and  Scientists,  Jour- 
nal, Vol.  40,  No.  2,  p  131-138,  April  1986.  1  fig, 
append. 

Descriptors:  'Networks,  'Computer  models,  'Me- 
tered consumption,  'Water  company,  'England, 
Watnet  simulation  program,  Computer  programs, 
Urban  areas,  Rural  areas. 

The  Watnet  Simulation  Program  was  developed 
by  the  Newcastle  and  Gateshead  Water  Company 
(United  Kingdom),  for  determining  and  maintain- 
ing base  load  information  used  in  the  network 
analysis  of  water  distribution  systems.  The  method 
utilizes  customer  records  to  assess  the  number  of 
unmetered  connections  and  annual  metered  con- 
sumption within  load  areas  defined  by  network 
models.  The  postal  code  of  each  customer  is  used 
as  the  geographical  reference  between  network 
models  and  the  customer  data  base.  In  an  urban 
area  examined,  the  number  of  open  connections 
within  the  area  was  found  to  be  within  1%  of  that 
determined  by  traditional  physical  counting  of 
houses.  In  a  rural  area,  the  computerized  system 
produced  a  lower  number  of  unmetered  connec- 
tions than  a  physical  count.  An  appendix  lists  the 
computer  programs  developed  by  the  water  com- 
pany, including  their  language,  purpose,  input, 
output,  and  operation.  (Rochester-PTT) 
W86-04749 


ADVANCES  IN  HYDROMETRY. 

Institute  of  Hydrology,  Wallingford  (England). 
Available  from  the  IAHS,  2000  Florida  Ave.,  NW, 
Washington,  DC.  20009,  Price:  $30.00.  IAHS  Pub- 
lication No.  134,  1982.  Proceedings  of  a  Symposi- 
um at  the  First  Scientific  General  Assembly  of  the 
IAHS,  July  19-30,  1982,  Exeter,  England.  Edited 
by  J.A.  Cole.  359  p. 
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This  symposium  was  organized  by  the  Internation- 
al Association  of  Hydrological  Sciences'  Interna- 
tional Commission  on  Surface  Water  and  spon- 
sored by  the  World  Meteorological  Organization 
(WMO).  WMO  is  concerned  with  the  establish- 
ment of  hydrometric  networks  and  the  collection 
and  application  of  hydrometric  data,  in  particular 
in  relation  to  its  Hydrological  Operation  Multi- 
purpose Sub-program  (HOMS).  The  symposium 
presents  32  papers  covering  the  following  six 
topics:  discharge  measurement  by  the  current  me- 
tering and  by  gauging  structures,  discharge  meas- 
urement by  the  moving  boat  and  related  tech- 
niques, float  and  tracer  techniques,  discharge  meas- 
urement by  ultrasonic  and  electromagnetic  tech- 
niques, hydrometry  in  the  electronic  age,  and  re- 
gional hydrometry.  (See  also  W86-04786  thru 
W86-04815)  (Geiger  -  PTT) 
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urement, 'Stream  gages,  'Flashy  streams,  'Hydro- 
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Sediment  discharge,  Remote  sensing,  Measuring 
instruments,  Yangtze  Valley. 

The  hydrometric  cableway  is  the  principal  measur- 
ing device  in  the  Yangtze  Valley  for  the  gaging  of 
discharge  in  deep,  swiftly  flowing,  and  violently 
fluctuating  streams.  This  paper  describes  technical 
problems  which  have  to  be  studied  and  resolved 
when  the  cableway  is  used.  Topics  covered  are  the 
layout  of  the  cable,  principles  and  methods  of 
depth  measurement  using  a  sounding  weight,  meth- 
ods for  eliminating  the  effects  of  cable  vibration, 
signal  transmission  and  remote  operation  for  veloc- 
ity, depth,  and  sediment  measurements.  Correction 
for  oblique  angle  of  suspension  of  the  cable  takes 
into  consideration  the  droop  of  the  main  cable,  the 
rise  of  the  hanging  point,  and  the  variation  of 
curve  length.  Use  of  the  powered  winch  and  sili- 
con controlled  speed  regulator  eliminates  cable 
oscillation  and  increases  accuracy  of  positioning 
and  measuring.  In  order  to  apply  the  ultrasonic 
sounding  method  to  cableways,  some  problems 
need  to  be  recognized.  The  insulated  wire  used  for 
conducting  sound  impulses  suffers  extraneous  in- 
fluences of  water  flowing  past  it.  The  echo  sound- 
er can  be  used  for  both  measuring  water  depth  of 
verticals  and  positioning  observation  points.  It  is 
also  difficult  to  position  observation  points  in  shal- 
low streams.  To  solve  the  above  problems,  water 
body  and  steel  cable  are  used  as  the  conducting 
circuit.  (See  also  W86-04785)  (Geiger  -  PTT) 
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The  analytical  investigation  of  unsteady  flow  phe- 
nomena in  gravitational  urban  sewer  networks  is 
essential  for  the  proper  dimensioning,  hydraulic 
analysis  and  operation  of  the  network.  Regular 
records  of  measurement  data  form  the  basis  of  such 
investigations.  The  construction  and  functions  of  a 
computer-based  automatic  data  collection  system 
installed  along  a  selected  section  of  the  storm 
sewer  network  at  Pecs  in  South-Hungary  are  de- 
scribed. The  system  involves  the  telemetry  of 
water  levels,  pressure  heads  and  flow  rates  at  spe- 
cific points  of  the  network,  as  well  as  of  precipita- 
tion at  six  points  in  the  basin.  A  structure  of  special 
design  involving  lateral  constriction  has  been  de- 
veloped for  the  measurement  of  levels,  heads  and 
flow  rates,  which  is  equally  suited  to  measurement 
in  open  and  closed  conduits.  Provision  had  to  be 
made  for  passing  sediments  and  solid  pollutants  as 
well.  The  technique  and  evaluation  of  flow  meas- 
urement in  open  and  closed  conduits  are  described. 
The  data  are  computer-processed  on  the  basis  of 
calibrated  rating  curves.  (See  also  W86-04785) 
(Author's  abstract) 
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The  cost  of  the  individual  rating  of  current  meters 
is  expensive  and  is  likely  to  increase  substantially  in 
the  future.  Both  International  and  British  standards 
make  provision  for  current  meters  to  be  used  with 
either  an  individual  rating  or  a  group  rating.  Previ- 
ous work  in  this  field  by  Lambie,  Smoot,  Carter, 
and  Grindley  are  summarized.  Joint  conclusions 
confirm  that  the  use  of  an  individual  rating  for 
each  meter,  changing  every  time  the  meter  is  rated, 
cannot  be  justified,  and  the  use  of  a  rating  derived 
from  the  mean  of  a  fairly  large  group  of  ratings  of 
different  meters  of  the  same  type  is  preferred. 
Strict  control  of  manufacturer's  tolerances  would 
be  an  essential  requirement  for  the  implementation 
of  a  group  rating.  The  adoption  of  a  group  rating 
need  not  reduce  the  accuracy  or  current  meter 
gagings;  the  cost  saving  of  a  group  rating  however 
is  significant.  (See  also  W86-04785)  (Geiger  -  PTT) 
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A  centralized  computerized  streamflow  forecasting 
system  was  developed  for  the  River  Elbe  and  for 
the  downstream  reaches  of  its  main  tributaries  in 
the  GDR  to  provide  daily  streamflow  forecasts  for 
up  to  23  gaging  stations.  An  appropriate  combina- 
tion of  precise  flow  measurements  at  selected  well- 
established  river  gaging  stations  with  flow  compu- 
tations along  the  river  by  means  of  mathematical 
models  (streamflow  routing  techniques)  aided  in 
monitoring  and  up-dating  discharge  rating  curves 
at  all  gaging  stations  along  the  river.  It  also  al- 
lowed for  extrapolation  of  results  of  precise  flow 
measurements  performed  at  one  or  a  few  selected 
stations,  under  critical  flood  conditions,  to  neigh- 
boring stations,  and  helped  to  avoid  water  balance 
discrepancies  along  the  river.  (See  also  W86-04785) 
(Geiger  -  PTT) 
W86-04789 


METHOD  FOR  UMFORMIZING  THE  STAGE- 
DISCHARGE  RELATIONS  OF  STABLE  RIVER 
BEDS  AND  ITS  APPLICATION, 

Yangtze  Valley  Planning  Office,  Wuhan  (China). 

G.  Weiya,  L.  Xueqi,  and  T.  Peiwen. 

IN:  Advances  in  Hydrometry,  IAHS  Publication 

No.  134,  1982.  Proceedings  of  a  Symposium  at  the 

First  Scientific  General  Assembly  of  the  IAHS, 

July  19-30,  1982,  Exeter,  England,  p  49-61,  1  fig,  4 

tab. 

Descriptors:  'Discharge  hydrographs,  'Discharge 
measurement,  'River  beds,  'Mathematical  models, 
'Uniformity  coefficient,  Hydrometry,  Gaging  sta- 
tions, Gaging,  Regression  analysis,  Mathematical 
studies,  Automation,  Data  processing,  Computers, 
Stage-discharge  relations,  Stages. 

A  parabolic  optimum  mathematical  model  for  uni- 
formizing  the  stage-discharge  relations  of  stable 
river  beds  is  presented  and  applied  to  methods  of 
automatic  processing  and  simplification  of  data 
collection  at  gaging  stations.  A  hyperbolic  simula- 
tion model  and  a  multivariate  linear  stepwise  re- 
gression optimum  model  for  performing  the  same 
functions  are  also  described.  The  objects  of  unifor- 
tnizing  the  complex  rating  curves  for  stable  river 
beds  are  those  of  giving  a  clear  conception,  of 
providing  a  simple  appropriate  adjusting  method, 
and  of  taking  this  method  as  a  basis  for  solving  the 
principle  problems  concerned  in  automatic  proc- 
essing. Uniformization  provides  a  basis  for  reduc- 
ing the  number  of  measurements  and  makes  contin- 
uous-record stations  obsolete,  or  changes  them  into 
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record  stations  where  data  at  yearly  intervals  are 
collected.  Uniformization  makes  it  possible  to  im- 
prove the  measurement  of  discharge  and  allows 
gaging  stations  to  be  visited  only  periodically  in 
sequence.  It  also  privdes  a  new  way  of  simplifying 
the  complex  loop  rating  for  hydrological  design 
and  forecasting.  (See  also  W86-04785)  (Geiger  - 
PTT) 
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The  multilayer  width-integrated  velocity  measure- 
ment method  (MVIVMM)  is  an  innovation  in  cur- 
rent meter  design.  The  cross  section  of  the  river  is 
divided  into  4  or  5  layers:  the  meter  (which  is 
suspended  from  a  cable)  is  drawn  across  each  layer 
at  a  constant  rate  while  it  makes  continuous  with- 
integrated  velocity  measurements.  This  contrasts 
with  the  standard  method  in  which  velocities  are 
determined  at  fixed  points  along  a  series  of  verti- 
cals. The  MWIVMM  has  the  advantage  of  measur- 
ing the  mean  velocity  of  each  individual  layer  of 
the  cross  section:  since  the  operation  saves  about 
two-thirds  of  the  time  needed  for  the  standard 
method  it  may  prove  an  attractive  competitor, 
especially  on  rivers  with  rapidly  changing  stages. 
(See  also  W86-04785)  (Author's  abstract) 
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Moving-boat  techniques  using  conventional  equip- 
ment have  been  tested  and  established.  Discharge 
is  computed  on  the  basis  of  cross-section  geometry, 
current  meter  readings,  and  flow  angles  relative  to 
shrore-based  targets.  Recent  developments  in 
acoustic  Doppler  technology  promise  a  new  and 
potentially  superior  approach.  The  acoustic  system 
uses  a  single  transducer  array  to  probe  the  water 
column  beneath  a  moving  boat  and  processes 
echoes  from  the  water  mass  and  bottom  into  sec- 
tional area  and  velocity  measurements.  Total  dis- 
charge across  a  straight  line  between  the  starting 
and  ending  points  of  the  boat  travel  is  computed 
by  integration.  Feasibility  tests  are  being  conduct- 
ed in  the  Mississippi  River  near  Baton  Rouge, 
Louisiana.  Discharge  measurements  will  be  inde- 
pendently made  with  current  meter,  conventional 
moving  boat,  and  acoustic  Doppler  techniques. 
(See  also  W86-04785)  (Author's  abstract) 
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Measurement  of  high  flood  discharge  in  India  is 
subject  to  many  complications.  The  most  difficult 
operation  while  observing  high  discharge  is:  the 
accurate  positioning  of  the  boat  at  the  point  of 
measurement,  accurate  determination  of  depth,  and 
placing  the  current  meter  at  the  point  of  measure- 
ment in  the  vertical.  A  high-powered  motor  launch 
has  been  provided  at  almost  all  the  important 
measurement  sites.  Fish  weights  are  used  when- 
ever it  is  possible  to  measure  the  depth  by  suspen- 
sion cable  and  weights.  Correction  factors  are  used 
to  compensate  for  drift  of  the  boat.  Discharge 
measurements  by  the  moving-boat  method  are  con- 
ducted at  some  of  the  important  sites  during  flood 
periods  and  experience  has  shown  that  this  method 
is  both  quick  and  reliable.  When  the  river  is  in  high 
flood  and  it  is  extremely  difficult  to  enter  the  river 
either  with  the  held  of  motor  launch  or  cable-way, 
the  velocity  is  measured  with  the  help  of  floats. 
Indirect  peak  discharge  estimation  is  usually  car- 
ried out  by  the  slope-area  method.  In  India,  Man- 
ning's equation  is  used  for  estimation  of  discharge 
on  account  of  its  simplicity.  (See  also  W86-04785) 
(Geiger  -  PTT) 
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The  instruments  and  equipment  developed  for  the 
measurement  of  discharge  by  the  moving  boat 
method  are  described  and  compared  with  those  in 
ISO-4369;  future  development  is  also  discussed. 
The  basic  equipment  consists  of  a  propeller-type 
current  meter  with  a  photo-electric  velocity  sensor 
which  generates  24  pulse  signals  for  a  turn,  an 
angle  indicator  with  a  magnetic  synchronous  in- 
ductor, and  an  improved  echo  sounder.  The  re- 
maining instrumentation  is  automatic,  and  includes 
simultaneous  operation  and  synchronous  record- 
ing. (See  also  W86-004785)  (Author's  abstract) 
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Tritiated  water  has  been  in  routine  use  for  a 
number  of  years  in  Zimbabwe  for  measuring  flood 


flows  by  the  dilution  method.  The  advantages  of 
using  the  dilution  method  instead  of  current  meter 
gagings  in  the  kinds  of  ephemeral  rivers,  with 
difficult  access  that  exist  in  Zimbabwe,  are  the 
availability  of  a  liquid  scintillation  counter  and  a 
trained  technician  for  carrying  out  the  measure- 
ments, and  the  low  cost  of  the  tritiated  water 
compared  to  other  chemicals.  Tritiated  water  am- 
pules, housed  in  a  small  cartridge,  are  shot  into 
midstream  by  the  use  of  a  mortar.  Samples  are 
taken  at  regular  intervals  at  predetermined  sam- 
pling stations.  Approximate  rules  for  forecasting 
tracer  arrival  times  and  tracer  transit  durations  are 
useful  in  planning  the  execution  of  the  measure- 
ments. Ward's  equation  is  used  to  compute  mixing 
distances  and  is  found  to  give  good  approximate 
predictions  of  desirable  injection  point  to  sampling 
point  distances.  (See  also  W86-04785)  (Geiger  - 
PTT) 
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Comparative  travel  time  measurements  were  car- 
ried out  in  a  river  with  alluvial  sediment  and 
organic  material  to  study  the  influence  of  adsorp- 
tion of  fluorescent  tracers  on  the  travel  time  deter- 
mination. Three  types  of  dyes  were  used:  rhoda- 
mine  B,  rhodamine  WT  and  sulpho-rhodamine  B. 
The  results  show  that  adsorption  can  influence  the 
travel  time  derived  from  the  concentration  curve, 
especially  if  the  centroid  of  this  curve  is  used.  The 
relationship  between  discharge  and  velocity  was 
examined.  For  higher  discharges  the  velocity  tends 
to  a  limit.  Measured  and  calculated  values  of  effec- 
tive dispersion  coefficients  are  compared.  (See  also 
W86-04785)  (Geiger  -  PTT) 
W86-04797 


TWO  LESS  CONVENTIONAL  METHODS  OF 
FLOW-GAUGING, 

Leicester  Univ.  (England).  Dept.  of  Engineering. 
P.  H.  John,  F.  A.  Johnson,  and  P.  Sutcliffe. 
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First  Scientific  General  Assembly  of  the  IAHS, 
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Descriptors:  'Gaging,  'Flow  measurement,  'Au- 
tomation, 'Flowmeters,  'Flow  velocity,  Hydro- 
metry, Gages,  Floats,  Bubble  gages,  Streamflow, 
Running  waters. 

The  recent  development  of  the  integrating  float 
and  salt-velocity  flow-gaging  methods  is  discussed. 
The  results  of  tests  relating  to  precalibration  of 
plastic  floats  and  of  field  trials  using  both  the  single 
and  two-float  techniques  are  presented.  It  is  con- 
cluded that  if  solid  floats  are  used,  precalibration 
may  be  employed  with  confidence,  integrating 
float  gagings  comparing  favorably  with  those  ob- 
tained by  current  meter.  However,  in  view  of  some 
problems  associated  with  the  application  of  this 
technique  in  natural  channels,  the  use  of  air  bub- 
bles is  examined.  This  method  has  considerable 
potential  but  requires  some  further  investigation. 
Two  new  automated  forms  of  the  salt-velocity 
technique  are  described  and  the  results  of  laborato- 
ry tests  presented.  These  show  that  although 
slightly  less  accurate  than  some  other  salt-velocity 
techniques,  these  automated  methods  have  the  ad- 
vantage of  being  portable  and  giving  velocity  data 
quickly.  (See  also  W86-04785)  (Author's  abstract) 
W86-04798 
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RISING  AIR  FLOAT  TECHNIQUE  FOR  THE 
MEASUREMENT  OF  STREAM  DISCHARGE, 

Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  En- 
vironmental Sciences. 
D.  M.  Sargent. 

IN:  Advances  in  Hydrometry,  IAHS  Publication 
No.  134,  1982.  Proceedings  of  a  Symposium  at  the 
First  Scientific  General  Assembly  of  the  IAHS, 
July  19-30,  1982,  Exeter,  England,  p  153-164,  3  fig, 
1  tab,  4  ref. 

Descriptors:  *Streamflow,  *Flow  measurement, 
•Gaging,  'Floats,  'Bubbles,  Discharge  measure- 
ment, Discharge,  Flow  discharge,  Flowmeters, 
Automation,  Gages,  Flow  velocity. 

A  simple,  practical  method  of  stream  flow  meas- 
urement has  been  developed  that  is  based  on  the 
integrating  float  technique  using  air  bubbles  as 
rising  integrating  floats.  The  field  equipment  con- 
sists of  a  flexible  rubber  air  supply  pipe  fitted  with 
nozzles.  The  photographic  method  of  data  capture 
for  subsequent  analysis  using  a  micro-computer  is 
described.  Field  use  and  a  number  of  field  applica- 
tions ranging  from  rivers  of  20  m  to  100  m  width, 
slow  moving  canals,  and  concrete  channels  are 
considered.  Current  work  on  the  method  includes 
the  possibility  of  automation  using  a  television 
camera.  Some  advantages  and  limitations  of  the 
technique  are  discussed.  The  present  method  offers 
a  real  alternative  to  the  velocity  area  method, 
particularly  as  it  produces  measurements  of  instan- 
taneous discharge,  and  it  can  be  used  in  some 
situations  in  which  gaging  is  not  possible  using 
traditional  techniques.  (See  also  W86-04785) 
(Geiger  -  PTT) 
W86-04799 


INSTALLATION  AND  OPERATION  OF  A 
BUBBLE  GAUGE  NETWORK  IN  THE  MAHA- 
KAM  RIVER  BASIN,  EAST  KALIMANTAN,  IN- 
DONESIA, 

German  Agency  for  Technical  Cooperation, 
Frankfurt  am  Main  (Germany,  F.R.). 
T.  N.  Woods,  and  E.  Wachjan. 
IN:  Advances  in  Hydrometry,  IAHS  Publication 
No.  134,  1982.  Proceedings  of  a  Symposium  at  the 
First  Scientific  General  Assembly  of  the  IAHS, 
July  19-30,  1982,  Exeter,  England,  p  165-172,  3  fig, 
4  ref. 

Descriptors:  'Bubble  gages,  'Water  level  record- 
ers, 'Gages,  'River  basins,  'Automation,  Hydro- 
metry, Hydrologic  data  collections,  Networks, 
Water  resources  development,  Hydrometric  equip- 
ment, Hydraulic  equipment. 

A  network  of  automatic  water  level  recording 
stations  has  been  installed  in  the  Mahakam  River 
Basin  to  provide  water  resources  data  for  planning 
of  Transmigration  (Resettlement)  and  Area  Devel- 
opment Programs  and  to  monitor  the  environmen- 
tal problems  of  flooding,  erosion  and  sedimentation 
associated  with  large  scale  clearing  of  primary 
forests.  The  topography  and  instability  of  the  river 
sections  led  to  the  selection  of  bubble  gage  record- 
ers and  the  use  of  piled  timber  supports  for  staff 
gages  at  13  locations.  The  SEBA  Bubbler  Gage 
Omega  with  a  modified  chart  recorder  was  select- 
ed. This  instrument  was  housed  in  wood  and 
mounted  on  stilts  on  the  top  of  the  bank.  The 
instrument  casing  was  secured  to  the  inside  wall  of 
the  house  by  means  of  a  clamp.  The  orifice  was 
generally  placed  at  a  minimum  depth  of  0.5  m 
below  the  estimated  lowest  water  level.  In  the 
absence  of  any  main  supply,  5  volt  DC  batteries 
were  used  to  power  the  instrument  at  each  loca- 
tion. The  feed  pressure  to  the  instrument  is  con- 
trolled by  a  reducing  valve.  The  thirteen  stations 
equipped  with  bubble  gages  were  manned  by  field 
observers  and  visited  monthly  by  hydrological 
technicians.  The  network  was  administered  from  a 
project  office  at  Kotabangun  in  the  mid-catchment 
area.  (See  also  W86-04785)  (Geiger  -  PTT) 
W86-04800 


DETERMINATION  OF  THE  ACCURACY  OF 
WATER  LEVEL  OBSERVATION, 

Rijkswaterstaat,  The  Hague  (Netherlands). 

J.  W.  Made  van  der. 

IN:  Advances  in  Hydrometry,  IAHS  Publication 


No.  134,  1982.  Proceedings  of  a  Symposium  at  the 
First  Scientific  General  Assembly  of  the  IAHS, 
July  19-30,  1982,  Exeter,  England,  p  173-184,  12 
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Descriptors:  'Water  level  recorders,  'Water  level, 
'Multiple  regression  analysis,  'Error  analysis, 
'Rivers,  Water  level  equipment,  Hydrometry, 
Mathematical  studies,  Gages,  Gaging,  Hydromet- 
ric equipment,  Statistical  analysis. 

The  accuracy  of  a  water  level  observation,  ex- 
pressed by  its  standard  deviation,  is  influenced  not 
only  by  the  recording  instrument  itself  but  also  by 
the  situation  and  the  conditions  at  and  around  the 
station.  Some  external  factors  affecting  the  results 
are:  levelling  errors;  differences  in  level  between 
the  open  water  and  the  stilling  well;  influences  of 
observation  time;  instrumental  inaccuracies;  influ- 
ences of  the  situation  of  the  gaging  station;  errors 
due  to  observation  and  digitizing;  processing 
errors;  and  unclear  definitions  of  the  concept  of 
true  water  level.  The  standard  deviation  cannot  be 
derived  from  local  observations  only,  because  of 
the  real  movements  of  the  water  stage.  Methods  of 
deriving  the  standard  deviation  (inaccuracy)  from 
neighboring  stations,  using  simple  multiple  regres- 
sion, are  described.  It  appears  that  the  standard 
deviation  of  water  level  observations  in  rivers  can 
amount  to  several  centimeters.  (See  also  W86- 
04785)  (Geiger  -  PTT) 
W86-04801 


IMPROVEMENT  OF  ULTRASONIC  FLOWME- 
TER EN  RIVERS  IN  JAPAN, 

National  Research  Center  for  Disaster  Prevention, 
Sakura  (Japan). 
T.  Kinosita. 
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First  Scientific  General  Assembly  of  the  IAHS, 
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Descriptors:  'Flowmeters,  'Flow  measurement, 
♦Ultrasonics,  'Japan,  'Stage-discharge  relations, 
'Discharge  measurement,  Hydrometry,  Flow, 
Rivers,  Tidal  rivers,  Networks,  Hydrologic  data 
collections,  Hydrometric  equipment. 

Ultrasonic  flowmeters  have  already  been  success- 
fully implemented  in  rivers  in  Japan.  There  is  good 
agreement  between  the  traditional  method  using 
current  meters  and  the  ultrasonic  method.  Direct 
continuous  measurement  is  often  necessitated  in 
areas  of  high  water,  on  tidal  rivers,  and  at  outflow 
from  a  lake.  Improvements  have  been  made  con- 
cerning cable  crossings,  interference  caused  by 
temperature  extremes,  interference  caused  by 
noise,  and  ultrasonic  velocity  changes.  Hydraulic 
characteristics  of  river  flow  based  on  continuously 
measured  discharge  are  discussed,  and  these  char- 
acteristics are  useful  in  providing  guidelines  for 
hydrometric  network  systems.  (See  also  W86- 
04785)  (Geiger  -  PTT) 
W86-04802 


EXPERIENCES  GAINED  DURENG  THE  HY- 
DRAULIC EWESTIGATIONS  ON  THE  COOL- 
ING WATER  SYSTEM  OF  A  THERMAL 
POWER  STATION, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  8C. 
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MEASUREMENT  OF  OPEN  CHANNEL  FLOW 
BY  THE  ELECTROMAGNETIC  GAUGE, 

Department  of  the  Environment,  Reading  (Eng- 
land). Water  Data  Unit. 
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Descriptors:  'Gages,  'Flowmeters,  'Flow  meas- 
urement, 'Electromagnetic  waves,  'Channel  flow, 
Channels,     Hydrometry,     Gaging,     Automation, 


Flow  discharge,  Discharge  measurement,  Flow, 
Performance  evaluation,  Sewers,  Culverts,  Hy- 
draulic equipment. 

Since  1975,  significant  improvements  have  been 
made  to  the  electromagnetic  gage  for  measuring 
flows  in  open  channels.  These  improvements  have 
been  mainly  in  the  instrumentation.  The  principle 
of  operation  of  the  gage  and  the  main  criteria  for 
site  selection  for  an  electromagnetic  gaging  station 
are  described.  The  site  calibration  of  an  electro- 
magnetic gage  requires  the  establishment  of  the 
relation  of  discharge  as  found  by  current  meter,  or 
other  means,  to  the  variables  for  electrode  voltage, 
depth  of  flow,  and  coil  current.  The  coil  of  the 
gage  may  be  installed  in  covered  U-section  ducts, 
or  pipes.  The  electromagnetic  gage  may  be  used  in 
gaging  flow  in  sewers  and  culverts.  In  this  applica- 
tion a  prefabricated  pipe  of  glass  reinforced  plastic 
is  lowered  into  a  manhole  or  access  shaft  and 
coupled  to  the  pipeline.  Performance  tests  of  the 
gage  on  rectangular  channels  show  the  method  to 
be  reliable  with  an  uncertainty  of  the  order  of  2%. 
The  instrumentation  of  the  process  is  based  on  a 
microprocessor  bus-bar  system  which  gives  a  high 
degree  of  flexibility  in  providing  output  options.  A 
software  and  hardware  sub-routines  so  that  where 
software  extensions  are  needed  additional  modules 
may  be  plugged  in.  (See  also  W86-04785)  (Geiger  - 
PTT) 
W86-04804 


HYDROMETRIC  DATA  CAPTURE  USING  IN- 
TELLIGENT SOLID  STATE  LOGGING  SYS- 
TEMS, 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
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Gaging,  Ultrasonics,  Electromagnetic  waves,  Rain 
gages,  Remote  control,  Data  acquisition,  Automa- 
tion, Hydrometric  equipment. 

From  small  beginnings  with  relatively  simple  rain- 
fall event  recorders,  the  use  of  solid  state  logging 
technology  has  expanded  steadily  within  the 
Severn-Trent  Water  Authority  hydrometric  serv- 
ice. Ultrasonic  and  electromagnetic  river  flow 
measuring  systems  now  record  on  intelligent  mi- 
croprocessor driven  devices,  instead  of  on  the  tra- 
ditional punched  paper  tape.  Further  variants  with 
increased  versatility  have  been  developed  and  are 
undergoing  field  trials.  These  include  devices  with 
built-in  facility  to  monitor  continuously,  but  record 
data  only  when  predetermined  threshold  values  are 
exceeded,  or  indeed,  to  record  only  significant 
changes  in  the  state  of  a  variable.  The  concept  of 
the  'electronic  notepad'  has  been  introduced  suc- 
cessfully into  current  meter  gaging  and  shows 
promise  for  use  in  other  hydrometric  fields.  In  all 
cases,  great  attention  has  been  paid  to  the  human 
engineering'  of  the  devices,  and  satisfying  success 
has  been  achieved  in  making  them  easily  usable  by 
staff  previously  experienced  only  with  traditional 
hydrometric  equipment.  (See  also  W86-04785) 
(Author's  abstract) 
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discharge,  Flow,  Process  control,  Hydrometry, 
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Flow  rates  in  open  canals  are  measured  almost 
exclusively  by  devices  registering  the  headwater 
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level  of  shooting  flow  created  by  a  constriction.  At 
sewage  treatment  plants  the  sensing  devices  situat- 
ed along  the  measuring  constriction  are  susceptible 
to  clogging,  corrosion  and  to  becoming  inoper- 
ative, owing  to  the  chemical,  bacterial,  or  radiation 
effects  of  the  substances  present  in  the  water. 
These  difficulties  were  overcome  by  a  measuring 
tube  continuously  flushed  with  fresh  water.  This  is 
a  substantially  perforated  tube  in  which  the  flush- 
ing water  flows  toward  the  sewage.  The  surface  of 
the  flushing  fresh  water  in  the  tube  rises  -  as  in 
communicating  vessels  -  to  the  same  height  as  the 
surface  of  the  sewage  to  be  measured.  In  this  way  a 
fresh-water  measuring  station  is  achieved  in  the 
sewage.  A  teflon-coated  sensing  device  is  installed 
at  the  measuring  station.  The  transmitted  are  trans- 
formed by  micro-processors  and  a  calculator  into 
digital  and  graphical  printouts  indicating  the  actual 
flow  rate,  and  the  total  volume  up  to  the  time  of 
measurement.  (See  also  W86-04785)  (Author's  ab- 
stract) 
W86-O4806 


MONITORING  WATER  QUANTITY  AND 
WATER  QUALITY  IN  AN  URBAN  BASIN, 

F.  H.  M.  Ven  van  de. 
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Descriptors:  *Water  quality,  'Water  supply, 
•Urban  drainage,  'Catchment  areas,  'Monitoring, 
Hydrometry,  Flow  measurement,  Computers,  Au- 
tomation, Hydrologic  data  collections,  Flow- 
meters, Sampling,  Hydrometric  equipment,  Water 
quality  control,  Water  quality  management, 
Canals. 

A  new  urban  drainage  basin  has  been  equipped  in 
Lelystad  for  monitoring  of  both  water  quality  and 
water  quantity.  Measurements  of  flow  and  the 
water  quality  parameters  are  performed  continu- 
ously at  the  outfall  of  the  stormwater  drain  and  at 
three  points  in  the  receiving  water  body  -  a  canal. 
A  sampler  is  also  installed  at  the  outfall.  The 
monitoring  equipment  is  connected  to  a  computer- 
controlled  data  logging  system  by  a  common  carri- 
er interface.  On-line  data  reduction  is  performed 
by  the  logger,  while  the  sampler  takes  either  grab 
samples  or  collected  samples.  The  quantitative 
variables  are  measured  simultaneously  with  two 
instruments  for  a  higher  degree  of  reliability  and 
accuracy.  The  qualitative  monitors  are  regularly 
recalibrated  and  are  kept  under  a  strict  preventive 
maintenance  schedule.  (See  also  W86-04785)  (Au- 
thor's abstract) 
W86-04807 


HADDINGTON  FLOOD  WARNING  SYSTEM, 

Institute  of  Hydrology,  Wallingford  (England). 
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Descriptors:  'Flood  forecasting,  'Models,  'Rain- 
fall-runoff relationships,  'Automation,  'Flow 
measurement,  Flood  hydrographs,  Flood  plain 
management,  Hydrologic  data  collections,  Moni- 
toring, Hydrometry,  Computers,  Rain  gages,  Hy- 
drologic models,  Data  acquisition. 

The  data  acquisition  system  described  in  this  paper 
is  described  for  forecast  floods  in  the  Haddington 
region  which  is  located  25  km  east  of  Edinburgh  in 
Scotland.  The  instrumentation  is  compact,  simple 
to  operate,  exploits  modern  microprocessor  tech- 
nology and  is  fully  automatic.  Low  cost,  good 
reliability  and  minimal  maintenance  requirements 
were  factors  considered  during  design.  The  system 
collects  river  flow  and  rainfall  data,  computes  the 
catchment's  response  using  a  rainfall/runoff  model 
and  automatically  updates  a  remote  monitor  with 
flow  predictions  and  maintenance  alerts.  It  is  thus 
particularly  suited  to  flood  warning  schemes 
where  24-hr  manning  cannot  be  provided  and  is 
specifically  designed  to  operate  on  steep  catch- 
ments where   upstream  river  correlation  cannot 


give  sufficient  warning.  (See  also  W86-04785)  (Au- 
thor's abstract) 
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SATELLITE  DATA  AS  BASIS  FOR  THE  ESTI- 
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Descriptors:  'Satellite  technology,  'Rainfall, 
'Runoff,  'Remote  sensing,  'Infrared  imagery,  Hy- 
drologic data  collections,  Hydrometry,  Rainfall- 
runoff  relations,  Data  acquisition,  Hydrologic 
models,  Clouds. 

Remote  sensing  techniques  are  increasingly  applied 
in  order  to  acquire  hydrological  data.  Particularly 
in  developing  countries  (where  often  no  hydromet- 
ric data  are  available)  remote  sensing  techniques 
based  on  satellite  imagery  may  be  valuable  for 
design  or  operation  of  water  resources  systems. 
Two  techniques  for  the  application  of  satellite  im- 
agery in  hydrology  are  presented.  The  first  shows 
a  method  for  the  estimation  of  rainfall  volumes 
from  infrared  imagery  of  a  geostationary  satellite 
providing  information  of  the  time-dependent 
change  of  cloud  surface  temperature  and  cloud 
area.  On  the  basis  of  these  parameters  a  mathemati- 
cal model  is  developed  which  computes  rainfall 
volumes.  This  technique  is  not  yet  operational,  but 
in  principle  it  can  be  used  for  runoff  estimation 
from  images  of  a  polar  orbiting  satellite  using  an 
indexing  technique.  This  method  allows  the  direct 
estimation  of  monthly  runoff  values  from  daily 
infrared  images.  The  method  could  eventually  be 
applied  for  the  generation  of  hydrological  design 
data.  (See  also  W86-04785)  (Author's  abstract) 
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TOWARDS  A  SATELLITE-BASED  HYDRO- 
METRIC  DATA  COLLECTION  SYSTEM, 

Department  of  the  Environment,  Reading  (Eng- 
land). Water  Data  Unit. 
R.  W.  Herschy. 
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Descriptors:  'Satellite  technology,  'Hydrologic 
data  collections,  'Telemetry,  'Hydrometry,  'Me- 
teorological data  collection,  Discharge  measure- 
ment, Networks,  Data  acquisition,  Remote  sensing, 
Data  transmission,  Gaging,  Cost  analysis. 

Water  level  and  discharge  data  for  the  United 
Kingdom  streams  and  rivers  are  at  present 
punched  on  to  paper  tape.  This  system  involves 
delay,  and  the  equipment  is  due  for  replacement. 
The  use  of  satellite  telemetry  is  considered  as  an 
alternative.  The  types  of  Data  Collecting  Plat- 
forms (DCPs)  available  include  self-timed  units 
where  the  data  are  transmitted  in  buffered  blocks 
of  data  at  fixed  intervals,  DCPs  which  provide  an 
immediate  alert  transmission  when  a  critical  data 
value  has  been  reached,  and  interrogable  DCPs 
where  the  unit  receives  a  command  message  from 
the  control  center  via  the  satellite.  The  United 
Kingdom  has  investigated  the  data  collection  sys- 
tems offered  by  the  geostationary  satellites  and  the 
METEOSAT  earth  receiving  station.  The  United 
Kingdom  pilot  study  showed  the  DCP  to  be  a 
reliable  and  cost  effective  method  of  transmitting 
hydrological  data.  Some  on-site  pre-processing 
before  transmission  could  be  performed  simply  and 
conveniently  by  the  DCP  microprocessor.  Use  of 
the  satellite  system  in  conjunction  with  the 
WEFAX  dissemination  program  is  considered.  Ex- 
iting telemetry  networks  suffer  from  high  installa- 
tion and  maintenance  costs.  The  largest  cost  of  a 
satellite  system  is  the  design,  manufacture,  launch- 
ing and  operation  of  the  satellite.  A  satellite  data 
collection  system  would  appear  to  offer  a  cost 
effective  replacement  to  the  existing  United  King- 
dom system  of  data  collection.  (See  also  W86- 
04785)  (Geiger-PTT) 
W86-04810 


SPECIFIC    HYDROMETRY    OF    KARST    RE- 
GIONS, 

Split  Univ.  (Yugoslavia).  Faculty  of  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W8604812 


DEVELOPMENTS  IN  HYDROMETRY  IN  CEN- 
TRAL AMERICA  AND  BRAZIL, 

Projecto  de  Hidrologia  e  Climatologia  da  Ama- 
zonia, Belem  (Brazil). 
M.  B.  Dengo. 

IN:  Advances  in  Hydrometry,  IAHS  Publication 
No.  134,  1982.  Proceedings  of  a  Symposium  at  the 
First  Scientific  General  Assembly  of  the  IAHS, 
July  19-30,  1982,  Exeter,  England,  p  335-344,  2  fig, 
4  ref. 

Descriptors:  'Hydrometry,  'Developing  countries, 
•Hydrologic  data  collections,  'River  basins,  'Te- 
lemetry, Data  acquisition,  Meteorological  data  col- 
lection, Discharge  measurement,  Flow  discharge, 
Flow  measurement,  Flood  forecasting,  Networks, 
Hydrologic  models,  Tocatins  River,  Amazon 
River,  Brazil,  Costa  Rica,  Panama. 

A  general  review  of  the  developments  in  hydro- 
metry in  Central  America  in  the  1970-1980  decade 
is  given.  Under  the  UNDP/WMO  Central  Ameri- 
can Hydrometeorological  Project,  the  number  of 
meteorological  and  hydrological  networks  were 
increased  in  improved  flow  and  flood-forecasting 
systems.  Honduras  has  begun  forecasting  activities 
with  a  new  telemetric  network  in  the  basin  used 
for  the  El  Cajon  Hydroelectric  Project.  Panama 
and  Costa  Rica  are  also  preparing  telemetry  sta- 
tions in  their  networks.  The  Brazilian  Project  on 
Hydrology  and  Climatology  of  Amazonia  (PHCA) 
has  centered  its  activities  along  three  main  lines: 
the  square-grid  study  to  determine  the  minimum 
size  of  network  capable  of  producing  data  of  ac- 
ceptable quality,  and  to  create  a  physiographic- 
hydrometeorlogical  data  bank;  the  design,  installa- 
tion and  oepration  of  a  pilot  telemetry  network  in 
the  River  Tocantins  basin;  and  the  mathematical 
modelling  of  the  middle  and  lower  Amazon  River. 
Two  techniques  used  by  PHCA  for  stage-dis- 
charge relationship  evaluation  are  discussed.  For 
the  calculation  of  discharge  in  backwater  reaches, 
the  backwater  isolines  method  is  used.  A  dynamic 
model  has  been  implemented  to  represent  the 
stage-discharge  relationship  in  hysteresis  loops. 
Both  of  these  methodologies  are  computer-orient- 
ed and  permit  the  automatic  calculation  of  dis- 
charge. (See  also  W86-04785)  (Geiger  -  PTT) 
W86-04813 


ADVANCED  HYDROLOGIC  INSTRUMENTA- 
TION ACTrvnTES  WITHIN  THE  WATER  RE- 
SOURCES DIVISION  OF  THE  US  GEOLOGI- 
CAL SURVEY, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

R.  W.  Paulson,  R.  H.  Billings,  and  A.  S.  Cherdak. 
IN:  Advances  in  Hydrometry,  IAHS  Publication 
No.  134,  1982.  Proceedings  of  a  Symposium  at  the 
First  Scientific  General  Assembly  of  the  IAHS, 
July  19-30,  1982,  Exeter,  England,  p  353-359,  3  fig, 
2  ref. 

Descriptors:  'Networks,  'Hydrologic  data  collec- 
tions, 'Hydrometry,  'Research  priorities, 
•Gaging,  'Monitoring,  Sampling,  Data  acquisition, 
Data  collection,  Automation,  Future  planning, 
Data  transmission,  Data  processing,  Design  crite- 
ria, Network  design,  Water  sampling. 

Primary  responsibility  for  the  USA's  water  data 
lies  with  the  Water  Resources  Division  of  the  U.S. 
Geological  Survey.  The  Survey  has  identified  a 
need  for  upgrading  its  water  data-collection  system 
in  the  field.  A  three-phase  program  is  under  way  to 
define  needs  for  field  instrumentation  and  tech- 
niques, applicable  technologies,  and  specific  re- 
search and  development  plans.  Two  of  the  Sur- 
vey's instrumentation  projects  are  described, 
which  fit  into  this  program  of  upgrading  technolo- 
gy. The  first  is  a  study  of  the  time  base  of  data 
sampling  at  fixed  gaging  stations.  The  second  is  the 
planning  and  development  of  a  new  field  data 
acquisition  system  to  replace  the  12,000  to  15,000 
mechanical  punched-tape  recorders  now  used  in 
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the  Survey  network.  (See  also  W86-04785)  (Au- 
thor's abstract) 
W86-04815 


EROSION     AND     SEDIMENT     TRANSPORT 
MEASUREMENT:  SYMPOSIUM. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2J. 
W86-04843 


MEASUREMENT  OF  BED  LOAD  IN  RIVERS, 

Oregon  State  Univ.,  Corvallis.  School  of  Forestry. 
For  primary  bibliographic  entry  see  Field  2J. 
W86-04844 


INCREASED  BAG  SIZE  IMPROVES  HELLEY- 
SMITH  BED  LOAD  SAMPLER  FOR  USE  IN 
STREAMS  WITH  HIGH  SAND  AND  ORGANIC 
MATTER  TRANSPORT, 

For  primary  bibliographic  entry  see  Field  2J. 
W86-04845 


EFFICIENCY  OF  BASKET  TYPE  BED  LOAD 
SAMPLERS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 

io). 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04846 


DEVELOPMENT  OF  A  SAND  BED  LOAD 
SAMPLER  FOR  THE  YANGTZE  RIVER, 

Yangtze  River  Planning  Office,  Hankou  (China). 
For  primary  bibliographic  entry  see  Field  2J. 
W86-04847 


NUCLEAR  TECHNIQUES  FOR  MEASURING 
SEDIMENT  TRANSPORT  IN  NATURAL 
STREAMS,  EXAMPLES  FROM  INSTRUMENT- 
ED BASINS, 

Naples  Univ.  (Italy).  1st.  di  Geologia  e  Geofisica. 
For  primary  bibliographic  entry  see  Field  2J. 
W86-04849 


DEVELOPMENT  OF  NUCLEAR  SEDIMENT 
CONCENTRATION  GAUGES  FOR  USE  ON 
THE  YELLOW  RIVER, 

Yellow  River  Conservancy  Commission,  Zhengz- 
hou  (China).  Inst,  of  Hydraulic  Research. 
For  primary  bibliographic  entry  see  Field  2J. 
W86-04850 


LATEST  ACHIEVEMENTS  IN  THE  DEVELOP- 
MENT OF  NUCLEAR  SUSPENDED  SEDI- 
MENT GAUGES, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2J. 
W86-04851 


CONTINUOUS  MEASUREMENT  OF  SUS- 
PENDED SEDIMENT  IN  RTVERS  BY  MEANS 
OF  A  DOUBLE  BEAM  TURBIDITY  METER, 

Hydrological    Research    Inst.,    Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04852 


USE  OF  TURBIDITY  MONITORS  TO  ASSESS 
SEDIMENT  YIELD  IN  EAST  JAVA,  INDONE- 
SIA, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2J. 
W86-04853 


ANALYSIS  OF  A  SIMPLE  SUSPENDED  LOAD 
INTEGRATING  SAMPLER, 

Florence  Univ.  (Italy).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W86-04854 


RECENT  DEVELOPMENTS  EN  PUMP  SAM- 
PLERS FOR  THE  MEASUREMENT  OF  SAND 
TRANSPORT, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2J. 
W86-04855 


FTELD  MEASUREMENTS  OF  SUSPENDED 
SEDIMENT  CONCENTRATION  IN  THE  SURF 
ZONE, 

Polish  Academy  of  Sciences,  Gdansk.  Inst.  Bu- 

downictwa  Wodnego. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04856 


IN  SITU  MEASUREMENTS  OF  PARTICULATE 
MATTER  TRANSPORT  IN  RTVERS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserwirtschaft. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04857 


SEDIMENT  MEASUREMENT  TECHNIQUES 
USED  BY  THE  SOIL  CONSERVATION  SERV- 
ICE OF  NEW  SOUTH  WALES,  AUSTRALIA, 

Soil  Conservation  Service  of  New  South  Wales, 

Sydney  (Australia). 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04858 


SEDIMENT  TRANSPORT  SAMPLING  FOR 
ENVIRONMENTAL  DATA  COLLECTION, 

Water  and  Power  Resources  Service,  Denver,  CO. 
E.  L.  Pemberton. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  159-167,  3  fig,  2  tab,  10  ref. 

Descriptors:  *Sediment  transport,  'Sampling,  ♦En- 
vironmental effects,  *Rivers,  Suspended  sediments, 
San  Juan  River,  New  Mexico,  Trinity  River,  Cali- 
fornia, Smith's  Fork  River,  Utah,  Niobrara  River, 
Nebraska,  Einstein  sampling  procedure,  River 
beds. 

Case  histories  of  sediment  sampling  for  environ- 
mental concerns  are  described.  Sampling  programs 
varied,  primarily  because  of  the  bed  material  com- 
position. The  collected  sediment  data  consist  of 
suspended  sediment  samples  and  channel  hydraulic 
parameters  for  use  in  computing  total  sediment 
transport  by  the  modified  Einstein  procedure.  The 
rivers  were  as  follows:  San  Juan  River,  New 
Mexico;  Trinity  River,  California,  Smith's  Fork 
River,  Utah;  and  Niobrara  River,  Nebraska.  All 
were  shallow,  less  than  1  meter.  Sediment  sam- 
pling was  done  with  the  rod  sampler  or  handline 
using  the  equal  width  interval  method.  For  the 
rivers  with  bimodal  bed  material  (Gravel-cobble  in 
both  the  quiescent  reaches  and  the  riffles  or  rapids 
and  sand-size  sediments  intermixed  with  the  larger 
material)  both  types  of  bed  material  were  sampled. 
The  coarser  material  was  sampled  with  a  square 
grid  photograph,  shovel  sample  for  sieve  analysis, 
or  visually.  Another  problem  with  the  bimodal 
beds  was  the  number  of  samples  required  for  good 
representation;  sand  requiring  more  samples.  (See 
also  W86-04843)  (Cassar  -  PTT) 
W86-04859 


SEDIMENT  SAMPLING  IN  RTVERS  AND 
CANALS, 

Uttar  Pradesh  Irrigation  Research  Inst.  Roorkee 
(India). 

H.  S.  S.  Singhal,  G.  C.  Joshi,  and  R.  S.  Verma. 
IN:   Erosion   and   Sediment  Transport   Measure- 
ment:   Symposium,    IAHS   Publication   No.    133, 
1981.   Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  169-175,  3  fig,  6  ref. 

Descriptors:  'Sediment  transport,  'Sampling,  *Bed 
load,  'Suspended  sediments,  'Rivers,  'Canals, 
India,  Floods. 

Sampling  techniques  for  bed  and  suspended  load 
observations  in  rivers  and  canals  at  both  low  and 


high  velocity  flows  were  studied  at  Roorkee, 
India.  Bed  load  measurements  were  done  with  a 
pressure  difference  bed  load  sampler.  This  instru- 
ment had  very  high  efficiency.  In  rivers  suspended 
and  bed  load  sampling  was  done  at  five  verticals. 
However,  in  canals  three  vertical  samples  were 
done.  Suspended  load  measurements  were  done 
with  a  modified  depth  integrating  sampler.  The 
mean  value  of  suspended  sediment  load  was  found 
from  single  samples  at  0.5  of  the  river  depth  and 
0.54  of  the  canal  depth.  Sediment  loads  in  flood 
stage  could  not  be  determined  using  conventional 
equipment  and  methods.  The  following  techniques 
were  used  during  these  periods.  Surface  samples 
were  collected  from  bridges,  assuming  that  the 
turbulence  around  the  piers  would  produce  a  ho- 
mogeneous sample.  A  relationship  was  developed 
between  average  suspended  sediment  concentra- 
tion and  surface  suspended  sediment  concentration, 
which  was  applicable  to  surface  samples  collected 
during  floods.  A  relationship  was  determined  be- 
tween total  (suspended  and  bed)  load  and  average 
suspended  load  during  stable  conditions  for  calcu- 
lation of  total  load  at  high  flows.  (See  also  W86- 
04843)  (Cassar  -  PTT) 
W86-04860 


STUDY  OF  THE  VARIABILITY  OF  SUSPEND- 
ED SEDTMENT  MEASUREMENTS, 

Agricultural  Research  Service,  Chickasha,  OK. 
P.  B.  Allen,  and  D.  V.  Petersen. 
IN:   Erosion   and   Sediment   Transport   Measure- 
ment:   Symposium,    IAHS   Publication   No.    133, 
1981.   Proceedings  of  the  Florence  Symposium, 
June  22-26,   1981.  p  203-211,  3  fig,  4  tab,  6  ref. 

Descriptors:  'Sediment  transport,  'Suspended 
sediments,  'Rivers,  'Sampling,  Washita  basin, 
Oklahoma,  Sediment  load. 

A  study  was  made  of  the  variability  of  suspended 
sediment  concentration  data  collected  using  paired 
equal-transit-rate  samples,  paired  vertical  and 
equal-transit-rate  samples,  and  paired  automatic 
type  and  equal-transit-rate  samples.  Data  were  se- 
lected from  two  gaging  locations  in  the  U.S.  south- 
ern plains.  Equal-transit-rate  sample  concentrations 
collected  by  experienced  operators.  Agreement 
was  less  at  the  more  difficult-to-sample  location 
that  had  a  large  channel,  a  truss  bridge,  and  a  large 
sand  load.  The  long-term  sediment  load  for  this 
location  was  computed  with  the  higher  of  each  of 
the  paired  concentrations  obtained  by  less  experi- 
enced operators.  This  load  was  30%  higher  than 
the  truer  load  derived  with  the  lower  concentra- 
tions. Data  obtained  with  the  single-vertical  sam- 
pling method  and  automatic  pumping-type  sam- 
plers can  be  used  to  determine  the  entire  suspended 
sediment  load,  if  long-term  sediment  yield  errors 
up  to  about  10%  can  be  tolerated.  (See  also  W86- 
04843)  (Author's  abstract) 
W86-04863 


ACCURACY  OF  ESTIMATING  BASTN  DENU- 
DATION PROCESSES  FROM  SUSPENDED 
SEDTMENT  MEASUREMENTS, 

Institute  of  Meteorology  and  Water  Management, 

Warsaw  (Poland). 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04864 


TECHNIQUES  APPLIED  IN  DETERMINING 
SEDIMENT  LOADS  IN  SOUTH  AFRICAN 
RTVERS, 

Pretoria  Univ.  (South  Africa).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2J. 
W86-04865 


MEASUREMENT  OF  DEBRIS  FLOW  AND 
SEDIMENT-LADEN  FLOW  USING  A  CON- 
VEYOR-BELT FLUME  IN  A  LABORATORY, 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Civil 
Engineering. 

M.  Hirano,  and  M.  Iwamoto. 
IN:   Erosion   and   Sediment  Transport   Measure- 
ment:  Symposium,    IAHS   Publication   No.    133, 
1981.   Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  225-230,  12  fig,  2  ref. 
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Descriptors:  'Sediment  transport,  'Flow  measure- 
ment, 'Suspended  sediment,  Flumes,  Flow  Rate. 

Though  a  bore  is  a  nonsteady  flow,  it  can  be 
treated  as  a  steady  flow  in  a  coordinate  system 
which  moves  at  the  same  speed  as  the  bore.  To 
make  a  steady  bore  in  the  laboratory,  a  conveyor- 
belt  type  of  flume  with  a  movable  bed  was  con- 
structed. By  setting  the  belt  speed  to  that  of  the 
bore  front,  a  statistic  debris  bore  was  obtained.  In 
addition,  flow  of  a  zero  mean  velocity  was  ob- 
tained by  setting  the  belt  speed  to  that  of  the  mean 
flow  velocity  for  a  selected  slope.  In  this  way 
detailed  observations  of  grain  behavior  over  long 
periods  were  possible  with  improved  measurement 
accuracy.  Experiments  on  debris  flow  and  sedi- 
ment-laden flow  were  undertaken  incorporating 
measurements  of  grain  concentration,  velocity  dis- 
tribution and  grain  trajectories.  (See  also  W86- 
04843)  (Author's  abstract) 
W86-04866 


SOME  PROBLEMS  RELATED  TO  SEDIMENT 
TRANSPORT  MEASUREMENT  IN  STEEP 
MOUNTAIN  STREAMS, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04867 


INTEGRATED     DEBRIS     FLOW     OBSERVA- 
TIONS, 

Kyoto   Univ.    (Japan).    Disaster    Prevention    Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  2J. 
W86-04868 


NEW  METHODS  OF  MEASUREMENT  OF 
SLOW  PARTICULATE  PROCESSES  ON  HILL- 
SIDE SLOPES, 

London  School  of  Economics  and  Political  Sci- 
ence (England).  Dept.  of  Geography. 
W.  E.  H.  Culling. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  267-274,  1  fig,  17  ref. 

Descriptors:  'Sediment  transport,  'Soil  mechanics, 
•Soil  creep,  'Slopes,  Particulate  matter,  Mathe- 
matical studies. 

Two  methods  for  measuring  soil  creep  on  hillsides 
are  proposed.  The  first  relies  on  a  steady-state 
solution  to  the  diffusion  equation  for  the  region 
bounded  internally  by  a  circular  cylinder.  This 
method  has  some  theoretical  and  practical  difficul- 
ties, but  it  offers  the  advantage  of  a  single,  com- 
pletely destructive  observation  that  can  be  carried 
out  in  the  laboratory.  The  second  estimates  the 
velocity  of  particles  by  counting.  (See  also  W86- 
04843)  (Cassar  -  PTT) 
W86-O4870 


SEDIMENT       MEASUREMENT       IN       THE 
YELLOW  RTVER, 

Yellow  River  Conservancy  Commission,  Zhengz- 

hou  (China). 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04871 


MEASUREMENT  OF  SEDIMENT  YIELD  AND 
TRANSPORT  IN  MOUNTAIN  TORRENTS  IN 
JAPAN, 

Public   Works   Research   Inst.,   Tsukuba  (Japan). 
For  primary  bibliographic  entry  see  Field  2J. 
W86-04872 


MEASUREMENT  OF  SUSPENDED  SEDIMENT 
AND  BED  LOAD  IN  SAND  BED  CHANNELS 
AND  THE  ASSOCIATED  PROBLEMS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2J. 
W86-04873 


SIGNIFICANCE,  MEASUREMENT,  AND 
ANALYSIS  OF  SEDIMENT  DISCHARGES  OF 
FLASHY  STREAMS, 

Irrigation  and  Power  Research  Station,  Amritsar 

(India). 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04874 


UPLAND     EROSION:     EVALUATION     AND 
MEASUREMENT, 

Istituto  Sperimentale  per  lo  Studio  e  la  Difesa  del 

Suolo,  Florence  (Italy). 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04877 


INSTRUMENTATION  FOR  STUDIES  OF  THE 
EROSIVE  POWER  OF  RAINFALL, 

National  Coll.  of  Agricultural  Engineering,  Silsoe 
(England). 
N.  W.  Hudson. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  383-390,  1  fig,  31  ref. 

Descriptors:  'Erosion,  'Measuring  instruments, 
'Rainfall  impact,  Splash  erosion,  Soil  erosion. 

There  is  a  need  for  both  a  worldwide  study  of  the 
erosivity  of  rainfall,  and  also  for  detailed  localized 
studies.  Previous  studies,  which  are  reviewed,  have 
used  different  techniques,  and  this  complicates  the 
comparison  of  results.  The  alternatives  are  (a) 
direct  measurements  of  erosion,  which  are  only 
effective  for  splash  erosion;  (b)  computations  from 
measurements  of  raindrop  size,  which  is  established 
but  laborious  technique  even  with  modern  scan- 
ners and  signal  analyzers;  (c)  direct  measurement 
of  rainfall  properties  such  as  impact  stress,  momen- 
tum, or  energy.  It  is  suggested  that  this  last  method 
is  most  appropriate  because  of  developments  in 
pressure  transducers  and  microprocessors.  The 
proposed  route  to  standardization  is  first  a  compar- 
ative study  of  pressure  transducers  and  acoustic  or 
piezoelectric  sensors,  followed  by  development  of 
an  instrument  suitable  for  cheap  mass  production, 
which  could  then  be  adopted  and  used  by  an 
international  network.  (See  also  W86-04843)  (Au- 
thor's abstract) 
W86-04881 


SOJX  EROSION  UNDER  SIMULATED  RAIN- 
FALL IN  THE  FTELD  AND  LABORATORY: 
VARIABILITY  OF  EROSION  UNDER  CON- 
TROLLED CONDITIONS, 

Scarborough  Coll.,  Westhill  (Ontario).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04882 


LABORATORY  AND  FIELD  TESTING  OF  A 
PROGRAMMABLE  PLOT-SIZED  RAINFALL 
SIMULATOR, 

Purdue  Univ.,  Lafayette,  IN.  Agricultural  Experi- 
ment Station. 

For  primary  bibliographic  entry  see  Field  2J. 
W86-04883 


. 


OUTDOOR  PORTABLE  RAINFALL  EROSION 
LABORATORY, 

Agricultural  Research  Service,  Morris,  MN.  North 
Central  Soil  Conservation  Research  Center. 
C.  A.  Onstad,  J.  K.  Radke,  and  R.  A.  Young. 
IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  415-422,  6  fig,  8  ref. 

Descriptors:  'Erosion,  'Measuring  instruments, 
•Rainfall  simulators,  Simulated  rainfall,  Infiltra- 
tion, Sediment  concentration,  Runoff,  Soil  sur- 
faces, Microrelief  profilimeter. 

A  trailer-mounted  rainfall  simulator  for  infiltration 
and  erosion  research  has  been  built  and  tested. 
Rainfall  is  applied  continuously  through  a  series  of 
drop  forming  needles.  The  simulator  allows  for  a 
wide  range  of  intensities,  from  near  zero  to  ap- 


proximately 200  mm/hour.  In  conjunction  with  thi 
simulator,  an  automatic  microrelief  profilimeter  is 
used  to  measure  soil  surface  characteristics.  This 
instrument  automatically  scans  points  on  a  1  cm  by 
5  cm  grid  spacing  to  measure  soil  surface  eleva- 
tions with  a  vertical  resolution  of  1  mm  over  a  25 
cm  range.  Also,  associated  with  the  laboratory  is  a 
density  measuring  apparatus  which  continuously 
records  sediment  concentrations  in  runoff  water. 
(See  also  W86-04843)  (Author's  abstract) 
W86-04884 


PORTABLE  RILL  METER  FOR  FIELD  MEAS- 
UREMENT OF  SOBL  LOSS, 

Agricultural  Research  Service,  Pullman,  WA. 
D.  K.  McCool,  M.  G.  Dossett,  and  S.  J.  Yecha. 
IN:   Erosion   and   Sediment   Transport   Measure- 
ment:   Symposium,    IAHS    Publication   No.    133, 
1981.   Proceedings  of  the  Florence   Symposium, 
June  22-26,   1981.  p  479^*84,  1  fig,  1  tab,  3  ref. 

Descriptors:  'Erosion,  'Measuring  instruments, 
•Soil  loss,  Soil  erosion,  Rill  erosion,  Rill  meters, 
Runoff,  Runoff  plot. 

A  portable  rill  meter  for  measuring  soil  erosion  is 
described.  It  has  a  working  width  of  1.829  m,  uses 
long  stainless  steel  pins,  and  has  a  maximum  depth 
range  of  410  mm.  A  35  mm  single  lens  reflex 
camera  with  a  28  mm  wide-angle  lens  is  used  to 
record  data.  A  grid  background  serves  as  reference 
or  as  a  means  for  digitization.  These  instruments 
can  be  used  after  events  in  relatively  inaccessible 
locations  such  as  high  elevation  surface  mine  spoil 
banks  and  revegetated  sites  in  remote  areas.  They 
can  measure  erosion  on  rangeland  trails  carrying 
heavy  off  road  recreational  vehicle  traffic,  on 
cropland  to  supplement  runoff  plot  data,  and  on 
runoff  collection  plots  to  quantify  rill  and  inter-rill 
erosion.  The  lightweight  second  version  of  the 
meter  weighs  25  kg  without  the  camera.  (See  also 
W86-04843)  (Cassar-PTT) 
W86-04890 


FIELD  MEASUREMENTS  OF  RATES  OF 
BANK  EROSION  AND  BANK  MATERIAL 
STRENGTH, 

Akademiya  Nauk  SSSR,   Moscow.   Soviet  Geo- 
physical Committee. 
C.  R.  Thome. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  503-512,  2  fig,  17  ref. 

Descriptors:  *Erosion,  •Soil  mechanics,  *Field 
measurements,  Stream  banks,  River  banks,  Soil 
properties,  Shear  strength,  Tensile  strength, 
Remote  sensing,  Sonar,  Flumes,  Aerial  photogra- 
phy, Photograph,  Maps. 

Methods  of  monitoring  rates  and  locations  of  bank 
erosion  are  reviewed.  On-site  measurements  re- 
quire a  detailed  map  of  the  channel  and  bank  lines. 
This  can  be  done  by  plane  tabling  or  the  compass 
and  tape  technique.  Spatial  and  temporal  variations 
are  obtained  using  erosion  pins.  On  large  rivers 
side-scan  sonar  can  locate  bank  failures  underwat- 
er. Remote  sensing  techniques  involve  aerial  pho- 
tography and  historical  maps.  Measurements  of 
bank  material  strength  involve  erodibility  (studied 
in  flumes),  shear  strength  (measured  with  the  bore- 
hole shear  tester),  and  tensile  strength  (measured 
by  the  modified  compression  tester).  (See  also 
W86-04843)  (Cassar  -  PTT) 
W86-04893 


LAND  EROSION,  RESEARCH  EQUIPMENT, 
FORECASTING  METHODS  AND  PROSPECTS 
FOR  THEIR  IMPROVEMENT, 

Gruzinskii  Nauchno-Issledovatel'skii  Inst.  Gidrc- 

tekhniki  i  Melioratsii,  Tiflis  (USSR). 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04895 


TRACKING    SALTY    SOIL,    SAVING    FRESH 
WATER, 

For  primary  bibliographic  entry  see  Field  3C. 
W86-04982 
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MONITORING  WELL  SCREEN  INFLUENCES 
DN  DIRECT  FLOWMETER  MEASUREMENTS, 

iC-V  Associates,  Inc.,  Falmouth,  MA. 

W.  B.  Kerfoot,  and  V.  A.  Massard. 

3round  Water  Monitoring  Review,  Vol.  5,  No.  4, 

)  74-77,  Fall  1985.  4  fig,  3  tab,  3  ref. 

Descriptors:  'Instrumentation,  'Flowmeters, 
'Flow  measurement,  'Well  screens,  'Monitoring, 
•Groundwater  movement,  'Test  wells,  Directional 
ieterminations,  Flow  resistance. 

\  simple  procedure  is  described  to  test  an  un- 
cnown  well  screen  to  determine  its  influence  on 
neasurement  of  direction  and  rate  of  groundwater 
low.  The  investigations  concern  well  screens  con- 
itructed  of  smooth-interior,  slotted  or  wrapped 
jolyvinylchloride  monitoring  wells  compatible 
with  ground  water  flowmeters  employing  gravity 
>ead  packers  where  glass  beads  are  used  in  a 
letbag  to  maintain  porous  flow  conditions  between 
he  screened  area  and  are  used  to  transmit  the  heat 
>ulse.  A  variety  of  commercial  smooth-interior 
ilotted  and  wrapped  well  screens  were  found  satis- 
actory  for  sensitive  measurements.  Increasing  the 
irequency  of  slots  and  the  number  of  slot  rows 
dlows  accuracies  of  directional  determination  of 
+•  or  -  4  degrees.  Using  external  packing  material 
o  keep  silt  out  and  maintaining  a  0.02-inch  slot 
width  allows  more  than  a  six-fold  increase  in  sensi- 
ivity  to  flow  by  lessening  resistance  to  flow.  The 
iimple  procedure  employed  for  testing  resistance 
o  flow  and  accuracy  of  direction  can  be  used  on 
my  unknown  well  screen  to  verify  its  suitability 
or  measurements.  (Rochester-PTT) 
W86-05026 


[WO-WAVELENGTH  (0.86  CM  AND  3.2  CM) 
RADAR    OBSERVATION    OF    MICROPHYSI- 
:AL  PROCESS  IN  STRATIFORM  PRECIPITA- 
riON   PART   I.   ATTENUATION   OF  RADAR 
fVAVE  DUE  TO  PRECIPITATION  PARTICLES 
1ND  CORRECTION  METHOD, 
^agoya  Univ.  (Japan).  Water  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2B. 
iV86-O5091 


rwo-wavelength  (0.86  cm  and  3.2  cm) 
radar  observation  of  microphysi- 
:al  process  in  stratiform  prectpita- 
non  part  n.  study  on  size  distribu- 
tion change  of  precipitation  parti- 

XES, 

^Jagoya  Univ.  (Japan).  Water  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-05092 


\CHIE\TNG  IMPROVED  FREQUENCY  RE- 
SPONSE OF  THE  RAIN  STRUCTURE  FROM 
5PACEBORNE  RADAR  ALTIMETERS  BY  EM- 
PLOYING DECONVOLUTION  METHODS, 

Fohns  Hopkins  Univ.,  Laurel,  MD.  Applied  Phys- 

cs  Lab. 

For  primary  bibliographic  entry  see  Field  2B. 

W86-05098 


\CCURACY  OF  RAINFALL  ESTIMATES  BY 
RADAR,  PART  H:  COMPARISON  WITH  RAIN- 
GAUGE  NETWORK, 

British     Meteorological     Office,     Easthampstead 
[England).  Operational  Instrumentation  Branch. 
For  primary  bibliographic  entry  see  Field  2B. 
W8&5110 


ACCURACY  IN  RAINFALL  ESTIMATES  BY 
RADAR,  PART  HI:  APPLICATION  FOR 
SHORT-TERM  FLOOD  FORECASTING, 

British     Meteorological     Office,     Easthampstead 
(England).  Operational  Instrumentation  Branch. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-05111 


COMPATIBILITY  OF  CARBON  UPTAKE 
RATES  CALCULATED  FROM  STABLE  AND 
RADIOACTIVE  ISOTOPE  DATA:  IMPLICA- 
TIONS FOR  THE  DESIGN  OF  EXPERIMEN- 
TAL PROTOCOLS  IN  AQUATIC  PRIMARY 
PRODUCTIVITY, 


Centre  de  Recherche  en  Ecologie  Marine  et  Aqua- 
culture,  Nieul  sur  Mer  (France). 
For  primary  bibliographic  entry  see  Field  2H. 
W86-05174 


DIFFERENTIAL  BARE  FIELD  DRATNAGE 
PROPERTIES  FROM  AIRBORNE  MICRO- 
WAVE OBSERVATIONS, 

Centre    National    d'Etudes   des   Telecommunica- 
tions, Issy-les-Moulineaux  (France). 
For  primary  bibliographic  entry  see  Field   2G. 
W86-05245 


SOIL    WATER    EXTRACTOR    THAT    MINI- 
MIZES C02  DEGASSING  AND  PH  ERRORS, 

For  primary   bibliographic   entry  see  Field  2G. 
W86-05246 


DISTRICT  METERING, 

Sunderland  and  South  Shields  Water  Co.  (Eng- 
land). 

R.  A.  Pepper. 

Journal  of  the  Institute  of  Water  Engineers  and 
Scientists,  Vol.  39,  No.  6,  p  485-493,  December 
1985.  1  fig,  3  tab,  5  ref. 

Descriptors:  'Water  metering,  'Telemetry,  'Net- 
works, 'Data  collections,  Water  use,  Water  dis- 
tricts, Computers,  Monitoring,  Water  distribution, 
Leakage. 

The  Mid  Kent  Water  Company  of  England  started 
a  telemetry  system  in  1968  which  has  evolved  into 
a  regular  weekly,  computer-assisted  procedure  for 
water  accounting  in  some  240  districts  covering 
much  of  the  area  of  supply.  The  network  also  uses 
manually  read  meters  with  the  potential  to  im- 
prove the  metering  level  in  the  future.  The  meter- 
ing system  identifies  districts  with  abnormal  de- 
mands, assists  in  planning,  optimizing  and  extend- 
ing the  distribution  system  and  is  a  valuable  aid  in 
leak  detection.  The  company  maintains  a  strong 
uniformed  prevention  of  waste  department  that 
handles  both  waste  prevention  and  bylaw  enforce- 
ment. Weaknesses  in  the  current  computational 
procedures  are  being  examined  along  with  domes- 
tic consumption  levels,  new  metering  equipment 
and  a  replacement  computer-based  telemetry 
system.  (Geiger-PTT) 
W86-05316 


EFFECTIVENESS  OF  SAMPLING  STRATE- 
GIES FOR  INTERTIDAL  MONITORING, 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 

Zoology. 

S.  J.  Hawkins,  R.  G.  Hartnoll,  G.  A.  Williams,  P. 

J.  Azzopardi,  and  M.  T.  Burrows. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  Nos.  4/5,  p  63-72,  1986.  5  fig,  2  tab,  21  ref. 

Descriptors:  'Water  sampling,  'Intertidal  areas, 
'Monitoring,  Water  quality  control,  Evaluation, 
Estuaries,  Wales,  Isle  of  Man,  Statistical  analysis. 

Multiple  random  quadrats  (25  cm  by  25  cm)  were 
sampled  at  five  sites  on  depositing  shores  in  South 
Wales  and  the  Isle  of  Man.  The  effect  of  the 
increased  number  of  samples  was  examined  in  rela- 
tion to  the  reliability  of  estimation  of  various  eco- 
logical measures  (number  of  species,  total  individ- 
uals, total  individuals  of  selected  species).  The 
replication  required  varies  with  the  measure  in- 
volved, but  generally  10-20,  or  even  more  qua- 
drats, are  needed  for  reliable  information  which 
can  be  used  to  detect  other  than  very  gross 
changes  with  time.  In  monitoring  programs,  it  is 
therefore  advantageous  to  concentrate  sampling 
efforts  on  a  limited  number  of  sites  with  high 
replication,  because  of  this  considerable  spatial  var- 
iation. The  need  to  define  specific  aims,  and  to 
design  a  sampling  format  related  to  these  aims,  is 
emphasized.  (Lantz-PTT) 
W86-05358 
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AUTOMATION  OF  DAILY  WATER  DIS- 
CHARGE COMPUTATION  FOR  RIVERS 
WITH  DIFFERENT  REGIMES, 

Sredneaziatskii    Nauchno-IssledovateFskii    Gidro- 
meteorologicheskii  Inst.,  Tashkent  (USSR). 
Y.  N.  Ivanov. 

IN:  Advances  in  Hydrometry,  IAHS  Publication 
No.  134,  1982.  Proceedings  of  a  Symposium  at  the 
First  Scientific  General  Assembly  of  the  IAHS, 
July  19-30,  1982,  Exeter,  England,  p  345-352,  19 
ref. 

Descriptors:  'Discharge  measurement,  'Automa- 
tion, 'Rivers,  'Computers,  'Runoff,  Flow  dis- 
charge, Mathematical  studies,  Algorithms,  Hydro- 
logic  data  collections,  Flood  forecasting,  Ice  jams, 
Mathematical  models,  Data  processing,  USSR. 

A  system  for  processing  hydrological  data  is  pro- 
posed which  allows  one  to  automate  the  process  of 
getting  computerized  daily  water  discharges,  daily 
water  stages,  tables  of  measured  water  discharges 
and  icing  conditions  of  a  water  body.  The  system 
of  processing  consists  of  an  automated  input  of 
initial  information  and  its  processing,  the  evalua- 
tion of  quantity  and  accuracy  of  water  discharge, 
and  computation  of  parameters  of  water  discharge 
curves.  The  selection  of  a  method  for  computation 
of  daily  water  discharges  is  made  automatically  by 
means  of  criteria  elaborated  by  the  author.  Compu- 
tation of  discharge  for  the  periods  of  out-of-bank 
flow,  and  during  freeze-up,  is  realized  by  the  meth- 
ods accepted  in  the  USSR;  and  for  periods  of  river 
bed  deformations  by  the  method  of  time  curves 
and  Bolster,  but  with  the  author's  corrections.  Re- 
sults are  available  in  the  form  of  tables  of  daily 
data  with  accuracy  estimates  of  all  the  computa- 
tions. The  system  is  now  under  trial.  (See  also 
W86-04785)  (Author's  abstract) 
W86-04814 


RELIABILITY  OF  SUSPENDED  SEDIMENT 
LOAD  DATA, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
D.  E.  Walling,  and  B.  W.  Webb. 
IN:   Erosion   and   Sediment   Transport   Measure- 
ment:   Symposium,    IAHS   Publication   No.    133, 
1981.   Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  177-194,  6  fig,  9  tab,  23  ref. 

Descriptors:  'Sediment  transport,  'Suspended 
sediment,  'Sampling,  Creedy  River,  United  King- 
dom, Sediment  load,  Mathematical  studies. 

Numerical  indirect  methods  for  estimating  long- 
term  suspended  loads  were  applied  to  data  from 
the  River  Creedy,  United  Kingdom,  for  which  7 
years  of  continuous  records  were  available.  Serious 
over-  and  underestimation  of  loads  was  evident. 
Ratios  of  estimated/measured  load  for  eight  year- 
long periods  and  five  interpolation  procedures 
ranged  from  0.17  to  3.13.  (See  also  W86-04843) 
(Cassar  -  PTT) 
W86-04861 


ACCURACY  AND  PRECISION  OF  SUSPEND- 
ED SEDIMENT  LOADS, 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
W.  T.  Dickinson. 

IN:  Erosion  and  Sediment  Tranport  Measurement: 
Symposium,  IAHS  Publication  No.  133,  1981.  Pro- 
ceedings of  the  Florence  Symposium,  June  22-26, 
1981.  p  195-202,  3  fig,  15  ref. 

Descriptors:  'Sediment  transport,  'Sampling, 
•Suspended  sediment,  'Rivers,  Sediment  load, 
Mathematical  studies. 

The  effects  of  five  computational  methodologies 
and  four  sampling  frequencies  on  the  accuracy  and 
precision  of  annual  suspended  sediment  load  esti- 
mates has  been  explored.  The  mean  ratio  of  the 
estimated  annual  suspended  load  to  the  population 
suspended  sediment  load  has  been  determined  for 
each  method  and  frequency  as  an  index  of  accura- 
cy. The  standard  deviation  of  the  ratio  has  been 
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determined  as  an  index  of  precision.  Some  compu- 
tational methods  have  been  found  to  be  both  pre- 
cise and  accurate  over  a  range  of  sampling  fre- 
quencies. One  method  appears  to  be  reasonably 
precise  but  very  inaccurate:  another  reasonably 
accurate  but  not  precise.  The  results  are  seen  to  be 
extremely  important  for  the  selection  of  both  sam- 
pling schemes  and  computational  techniques  for 
suspended  sediment  studies  and  for  the  evaluation 
of  existing  data  sets.  (See  also  W86-04843)  (Au- 
thor's abstract) 
W86-04862 


NATIONAL  EROSION  INVENTORY  OF  THE 
SOIL    CONSERVATION    SERVICE,    US    DE- 
PARTMENT OF  AGRICULTURE,  1977-1979, 
Soil  Conservation  Service,  Washington,  DC. 
J.  N.  Holeman. 

IN:  Erosion  and  Sediment  Transport  Measure- 
ment: Symposium,  IAHS  Publication  No.  133, 
1981.  Proceedings  of  the  Florence  Symposium, 
June  22-26,  1981.  p  315-319,  1  tab. 

Descriptors:  'Erosion,  *Soil  loss,  Cropland, 
Range,  Forests,  Bank  erosion,  Pastures,  Construc- 
tion, Roads,  Stream  banks,  Gully  erosion,  Erosion 
rates. 

The  Soil  Conservation  Service  has  completed  the 
second  phase  of  a  national  erosion  inventory. 
Phase  I  covers  erosion  rates  on  cropland,  range, 
forest,  and  pasture.  Phase  II  covers  erosion  rates 
on  stream  banks,  gullies,  roads,  and  construction 
areas.  Data  collection  was  completed  on  October 
1979  from  72,500  randomly  selected  sites  on  non- 
federal land  in  all  states  except  Alaska  and  includ- 
ing Puerto  Rico.  Total  national  erosion  on  nonfed- 
eral land  is  estimated  at  about  4.8  trillion  mg 
annually,  itemized  as  follows:  cropland,  37.6%; 
range,  26.5%  forest,  8.3%;  pasture,  6.6%;  stream 
bank,  10.6%;  gullies,  5.7%;  roads,  3.2%;  and  con- 
struction, 1.5%.  Expressed  at  1000  mg  per  year, 
the  erosion  losses  for  610  million  ha  of  nonfederal 
land  are  cropland,  1,786,676;  pasture,  314,192; 
range,  1,263,218;  forest,  396,875;  stream  banks, 
501,763;  gullies,  270,619;  roads,  153,003;  and  con- 
struction, 72,529.  Erosion  data  are  also  presented 
for  streams,  gullies,  roads,  and  construction  for 
each  state.  (See  also  W86-004843)  (Cassar  -  PTT) 
W86-04875 


DATABASE  MANAGEMENT, 

Data  Stream  Systems,  Greenville,  SC. 
L.  G.  Blackwell,  and  V.  W.  Langworthy. 
Water  Engineering  and   Management,   Vol.    133, 
No.  3,  p  23,  March  1986. 

Descriptors:   'Database   management,   'Software, 
♦Data  collections,  Management  planning,  Utilities. 

Database  management  software  for  water  and 
wastewater  utilities  is  discussed  in  terms  of  select- 
ing the  software,  software  capabilities,  using  the 
data,  and  limitations  of  the  software.  Selection  of 
database  management  software  should  be  based  on 
a  careful  assessment  of  each  utility's  needs.  Impor- 
tant applications  of  data  stored  in  the  computer 
database  files  are  generation  of  table  (row  and 
column)  reports  and  a  label  format,  which  can  be 
used  for  printing  labels,  addressing  envelopes,  and 
personalizing  computer-generated  correspondence. 
The  user  should  distinguish  between  simple  data- 
base software  and  more  complex  database  manage- 
ment information  systems.  Finally,  the  prospective 
purchaser  of  computer  hardware  must  know  that 
the  equipment  to  be  purchased  is  compatible  with 
the  software  to  be  used.  (Rochester-PTT) 
W86-O501O 


RAINFALL  INVESTIGATIONS  AT  CARDING- 
TON  AND  WINCHCOMBE  1954-67, 

British    Meteorological    Office,    Bracknell    (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2B. 
W86-05045 


NEW  TECHNIQUE  FOR  MONITORING  THE 
WATER  VAPOR  IN  THE  ATMOSPHERE, 

Johns  Hopkins  Univ.,  Laurel,  MD.  Applied  Phys- 


ics Lab. 

For  primary  bibliographic  entry  see  Field  2B. 

W86-05097 


ACCURACY  OF  RAINFALL  ESTIMATES  BY 
RADAR,  PART  I:  CALIBRATION  BY  TELEME- 
TERING RAINGAUGES, 

British     Meteorological     Office,     Easthampstead 
(England).  Operational  Instrumentation  Branch. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-05109 


ACCURACY  IN  RAINFALL  ESTIMATES  BY 
RADAR,  PART  III:  APPLICATION  FOR 
SHORT-TERM  FLOOD  FORECASTING, 

British     Meteorological     Office,     Easthampstead 
(England).  Operational  Instrumentation  Branch. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-05111 


DETERMINATION  OF  SATURATED  HY- 
DRAULIC CONDUCTIVITY  FROM  SOIL  PER- 
COLATION TEST  RESULTS, 

Oxford  Univ.  (England). 

For  primary  bibliographic  entry   see   Field   2G 

W86-05124 


ANALYSIS  OF  GROUNDWATER  QUALITY 
DATA  OBTAINED  FROM  PRIVATE  INDIVID- 
UAL WATER  SYSTEMS  IN  PENNSYLVANIA, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05140 

8.  ENGINEERING  WORKS 
8A.  Structures 


HEAVY  RAINS  HASTEN  BRIDGE  REPLACE- 
MENT, 

H.  M.  Barr. 

Public  Works,  Vol.  117,  No.  5,  p  56-57,  May  1986. 

Descriptors:  'Bridge  construction,  'Bridge  design, 
Precipitation,  Soil  properties,  Flood  plains,  Lin- 
ings, Concrete,  Texas,  Longview. 

On  March  20,  1985,  a  particularly  heavy  rain 
caused  the  supporting  timbers  under  the  King 
Street  Bridge,  Longview,  TX  to  begin  to  fracture, 
forcing  city  officials  to  close  the  crossing  to  traffic. 
Within  Longview  is  the  1,900  acre  drainage  basin 
of  Wade  Creek,  which  along  its  3.6  mile  course  is 
crossed  at  mile  1.7  by  the  King  Street  Bridge.  The 
major  design  considerations  were  the  100  year 
discharge  of  Wade  Creek  at  King  Street,  the  eleva- 
tions of  intersecting  streets  and  driveways,  and  the 
soil  condition.  The  100  year  discharge  of  the  basin 
was  2,850  cfs  and  the  flood  plain  elevation  was 
approximately  2  ft  above  the  old  wooden  struc- 
ture. The  creek  was  concrete  lined  for  30  ft  on 
each  side  of  the  bridge.  Wicks  extending  from  the 
top  of  the  ditch  wall  lead  to  weep  holes  near  the 
bottom.  The  new  bridge  opened  to  traffic  three 
and  a  half  months  after  closure  of  its  predecessor. 
The  combination  of  precast  concrete  boxes,  filter 
fabric,  crushed  rock  base,  and  drainage  wicks  were 
used  to  provide  the  city  an  efficient  design,  timely 
construction,  and  a  project  with  potential  for  a 
long  life.  (Peters-PTT) 
W86-04683 


IMPLEMENTING  THE  TALIHA  MINI  HYDRO 
SCHEME  IN  ZAIRE, 

M.  Gebendinger. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

2,  p  35-36,  April  1986. 

Descriptors:  'Zaire,  'Kyondo,  'Taliha  mini  hydro, 
•Construction,  Hydroelectric  plants,  Developing 
countries. 

Planning  and  construction  of  a  small  hydroelectric 
plant  at  Kyondo,  Zaire,  were  carried  out  by  volun- 
teer engineers  and  missionaries  in  cooperation  with 


local  villagers.  Simplicity  of  operation,  with  many 
hand-operated  features,  characterized  the  design. 
Much  of  the  construction  of  roadways,  headrace, 
and  powerhouse  materials  was  done  by  local  labor 
with  a  minimum  of  modern  construction  equip- 
ment. To  date,  the  peak  load  has  never  exceeded 
60  kW,  equal  to  no  more  than  20%  of  the  maxi- 
mum rated  load,  but  the  plant  has  run  practically 
100%  of  the  time  over  the  last  four  years.  The  only 
shutdown  occurred  when  the  headrace  was  nearly 
filled  with  storm  debris,  and  the  locally  trained 
operators  managed  the  problem.  (Rochester-PTT) 
W86-04726 


SALVAGING  A  WATER  RESERVOIR, 

Overman  (W.C.)  Associates,  Virginia  Beach,  VA. 
R.  L.  W.  Kelly,  W.  M.  Boone,  and  J.  R.  Spacek. 
Public  Works,  Vol.  1 17,  No.  4,  p  50-51,  April  1986. 

Descriptors:  'Storage  reservoirs,  'Rehabilitation, 
•Reservoir  construction,  Post-tensioned  concrete, 
'Thoroseal,  'Cost  analysis,  'Portsmouth,  'Virgin- 
ia, Leakage,  Structural  deterioration,  Concrete 
spalls. 

Portsmouth,  Virginia's  Godwin  southern  reservoir, 
a  2  million  gallon  facility  built  in  1920,  but  was 
suffering  loss  of  capacity  due  to  leakage  and  had 
severe  structural  deterioration.  Rehabilitation  was 
chosen  as  a  much  less  expensive  alternative  to 
construction  of  a  new  reservoir.  Under  the  plan, 
the  concrete  walls  and  floor  slab  would  be  sal- 
vaged, and  the  expansion  joints  repaired,  but  top 
slabs  would  be  replaced.  Replacement  of  the  top 
slab  was  accomplished  using  a  post-tensioned  slab 
system  at  a  cost  of  305,334  dollars,  and  numerous 
spalls  in  the  concrete  walls  were  repaired.  All 
concrete  surfaces  were  treated  with  Thoroseal,  and 
the  earth  berm  around  the  reservoir  was  reseeded. 
Construction  of  a  new  reservoir  had  been  estimat- 
ed to  cost  more  than  900,000  dollars.  (Rochester- 
PTT) 
W86-04739 


BIG  BUCKS  SAVED  ON  SEWER  REHABHJTA- 
TION  PROJECT, 

D.  R.  Lovejoy,  and  K.  J.  Munz. 

Public  Works,  Vol.  117,  No.  4,  p  53-54,  April  1986. 

Descriptors:  'Sewers,  'Maintenance,  Bogs,  Long 
Island,  New  York,  Pipes,  Maintenance  costs, 
Acidic  soils. 

The  sewer  system  of  Freeport,  Long  Island,  New 
York,  was  built  in  1927  and  included  concrete 
pipes  and  asbestos  cement,  all  of  which  have 
become  leaky  from  the  effects  of  acidic  subterra- 
nean bogs  through  which  they  passed.  Various 
rehabilitation  alternatives  were  considered  to  cor- 
rect the  serious  infiltration  problems  within  the 
system.  The  Insituform  process  was  chosen,  in 
which  a  polyester  felt  sleeve  saturated  with  ther- 
mosetting resins  is  inserted  inside  out  into  the 
sewer,  and  unrolled  by  the  pressure  from  a  column 
of  water.  Heat  is  then  applied  to  set  the  resin.  Two 
contracts  for  different  aspects  of  this  work  totaled 
6  million  dollars,  making  it  the  largest  Insituform 
installation  in  the  United  States.  One  half  of  the 
construction  project  was  the  lining  procedure  and 
the  remainder  was  repair  and  replacement  of  pipes 
that  were  too  badly  deteriorating  for  lining.  (Roch- 
ester-PTT) 
W86-04740 


DURABLE  CHEMICAL  GROUT  SOLVES 
'CASE  OF  THE  DISAPPEARING  LAKE', 

R.  H.  Allred,  and  B.  W.  Kostyk. 

Public  Works,  Vol.  117,  No.  4,  p  68-69,  April  1986. 

Descriptors:  'Sewer  infiltration,  'Acrylamid* 
grout,  'Scout-seal  grout,  'Sinkholes,  'Auburndale, 
•Florida,  Maintenance,  Roads,  Water  table. 

Severe  infiltration  problems  existed  in  Auburndale 
Florida,  for  many  years  because  much  of  th< 
sewage  piping  was  laid  below  the  water  table.  Ii 
one  part  of  town  the  area  lift  station  operated 
continuously  and  wet  season  flows  exceeded  l.( 
million  gal/day,  even  though  the  theoretical  flow 
based  on  the  local  population  was  only  0.25  millioi 
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gal/day.  Attempts  to  seal  the  piping  with  acrylam- 
ide  chemical  grout  failed  twice.  Ultimately  Scotch- 
Seal  5600  (Foam  grout,  formerly  known  as  3M 
Brand  CR  202  Grouting  Compound)  was  tested 
and  installed.  Scotch-Seal  S610  Gel  has  been  used 
more  recently  in  other  parts  of  the  network.  This 
grouting  system  is  working  well,  preventing  infil- 
tration, the  development  of  sinkholes  in  roads,  and 
the  drainage  of  Little  Lake  Dickey  into  the  sewage 
network.  (Rochester-PTT) 
W86-04742 


GLEN  CANYON  DAM'S  QUICK  FIX, 

Water  and  Power  Resources  Service,  Denver,  CO. 
M.  S.  Eckley,  and  D.  L.  Hinchliff. 
Civil  Engineering  (ASCE),  Vol.  56,  No.  1,  p  46-48, 
January  1986. 

Descriptors:  'Colorado  River,  'Arizona,  'Glen 
Canyon  Dam,  'Maintenance,  Spillway,  Open 
channel,  Concrete  arch,  Dams,  Tunnels,  Seepage 
control. 

When  the  spring  runoff  rampaged  down  the  Colo- 
rado River  in  1983,  Glen  Canyon  Dam  was  one  of 
its  victims.  The  Bureau  of  Reclamation  had  only 
10  months  to  make  repairs  in  time  for  the  follow- 
ing spring's  flows.  The  Guy  F.  Atkinson  Construc- 
tion Company  was  hired  on  a  cost  reimbursable 
basis.  Both  the  designer  and  contractor  began 
work  immediately.  Neither  limited  access  to  the 
remote  Northeastern  Arizona  site,  water  seepage, 
nor  a  confined  work  area  kept  them  from  meeting 
their  deadline.  Close  monitoring  of  work  progress 
and  efficient  use  of  resources  helped.  Located  on 
the  Colorado  River,  15  miles  upstream  of  Lee's 
Ferry,  Arizona,  the  710  foot  high  concrete  arch 
dam  has  an  open-channel  flow-type  spillway  in 
each  abutment.  Each  spillway  consists  of  a  41  foot 
diameter  concrete  lined  section  inclined  at  55  de- 
grees, a  vertical  bend,  some  1000  feet  of  near 
horizontal  tunnel  and  a  flip  bucket  at  the  down- 
stream tunnel  portal.  Construction  was  speeded  up 
by  the  use  of  multiples  of  specialized  equipment, 
and  by  the  building  of  a  concrete  plant  on-site. 
Two  20  ft.  diameter  tunnels  were  driven  through 
the  sandstone  canyon  walls  to  repair  horizontal 
portions  of  the  tunnel  spillway.  This  work  was 
accomplished  in  3  wk  using  a  roadheader  continu- 
ous mining  machine.  Water  seepage  in  the  tunnels 
was  controlled  by  a  dewatering  platform  at  the 
spillway  intake,  French  drains  and  ditches,  and 
water  barriers  and  plastic  sheeting.  (Peters-PTT) 
W86-04957 


LIFT  STATION  DESIGN, 

GRW  Engineers,  Lexington,  K.Y. 

B.  Montgomery. 

Civil  Engineering  (ASCE),  Vol.  56,  No.  1,  p  66, 

January  1986. 

Descriptors:  'Sanitary  wastewater,  'Computer 
programs,  'Storm  wastewater,  'Wastewater  treat- 
ment, Pumping,  Least  squares  method. 

A  computer  program  was  written  to  run  on  an 
IBM  PCXT  or  AT  and  other  IBM-compatible 
machines  to  aid  in  the  design  of  duplex  sanitary  or 
storm  sewage  lift  stations.  The  program  assumes  a 
duplex  station,  with  the  second  pump  used  solely 
for  backup.  There  are  no  provisions  for  multiple 
pump  operation.  The  system  head  curve  is  calcu- 
lated using  the  least  squares  method  of  curve- 
fitting  through  three  points.  The  calculation  of  a 
pump  curve  requires  the  user  to  select  one  or  more 
pump  curves  from  a  manufacturer's  catalog  that 
will  produce  the  desired  operating  conditions.  The 
system  head  curve  and  the  pump  curve  are  inter- 
sected to  produce  a  preliminary  operating  point  for 
the  selected  pump.  Input  for  wet  well  design  in- 
cludes type  of  wet  well,  wet  well  dimensions,  the 
invert  elevation  of  the  lowest  line  entering  the  wet 
well,  and  the  minimum  wastewater  depth  in  the 
wet  well.  The  program  assigns  a  new  low  level 
wastewater  surface  elevation  in  the  wet  well,  and 
then  recalculates  the  system  head  curve  and  final 
operating  point.  The  program  can  then  create  a 
printout  that  provides  backup  documentation  for  a 
design  file,  or  is  suitable  for  inclusion  in  reports. 
(Peters-PTT) 
W86-04959 


CONTROL  OF  SPILLWAY  GATES  DURING 
FLOODS, 

Lewin  Fryer  and  Partners,  Richmond  (England). 
J.  Lewin. 

Water  Services,  Vol.  90,  No.  1081,  p  93-95,  98, 
March  1986.  7  fig. 

Descriptors:  'Spillway  gates,  'Floods,  'Dams, 
Safety,  Computer  control,  Automatic  gates,  Trans- 
mission lines,  Gates,  Reservoirs,  Automation. 

Methods  of  controlling  spillway  gates  during 
floods  are  reviewed.  The  objectives  of  spillway 
gate  operation  include  the  safety  of  the  dam  (en- 
sured by  preventing  the  reservoir  level  from  rising 
to  within  a  few  meters  of  the  crest,  maximum 
storage,  flood  routing,  and  bank  stability.  The  op- 
erating rules  and  systems  are  presented  for  both 
manual  methods,  (local  control  of  motorized  oper- 
ation, remote  control  of  motorized  operation,  and 
computer  assisted  control)  and  automatic  methods. 
Cascade  control  is  generally  used  in  conjunction 
with  power  actuation  of  gates,  either  by  electric 
motor  driven  winches  or  by  oil  hydraulic  cylin- 
ders. Level  control  by  electro-mechanical  control 
is  actuated  by  a  predetermined  rise  in  the  reservoir 
level  above  the  retention  level,  which  initiates 
opening  of  the  gates  in  steps  and  in  sequence. 
Level  control  by  computer  (feedback)  control 
system)  moves  the  gate  to  a  set  point  after  deter- 
mining the  desired  outflow  with  reference  to  the 
measured  inflow.  The  water-level-operated  auto- 
matic gates  are  either  sector  gates,  drum  gates,  or 
radial  automatic  gates.  A  survey  of  existing  prac- 
tice shows  wide  variation  between  operators.  In 
nearly  all  cases,  at  least  one  stage  of  redundancy  is 
introduced  for  critical  equipment  and  in  many 
cases,  two  stages  are  provided.  Transmission  links 
are  usually  duplicated.  In  exceptional  circum- 
stances, dedicated  buried  transmission  lines  are 
used.  The  trend  toward  automatic  control  of  spill- 
way gates  is  likely  to  continue  because  it  eliminates 
24  hr  manning  and  reduces  the  requirements  for 
trained  personnel.  Regular,  thorough  maintenance 
and  testing  is  essential  to  maintain  reliability. 
(Peters-PTT) 
W86-04993 


SCALE     MODEL     TESTS     FOR     AUSTRIA'S 
KUHTAI  PUMPED-STORAGE  PLANT, 

Technische  Univ.,  Graz  (Austria).  Dept.  of  Hydro- 
mechanics, Hydraulics  and  Hydrology.     ~ 
For  primary  bibliographic  entry  see  Field  8C. 
W86-04997 


CONSTRUCTION    OF    SPAIN'S    CORTES-LA 
MUELA  SCHEME, 

Hidroelectrica  Espanola,  Madrid. 

For  primary  bibliographic  entry  see  Field  8C. 

W86-05000 


CHINA'S    FIRST    WORLD    BANK-ASSISTED 
HYDRO  SCHEME, 

Ministry  of  Water  Resources  and  Electric  Power, 

Beijing  (China). 

For  primary  bibliographic  entry  see  Field  8C. 

W86-05001 


WORLD'S      HIGHEST      DAM      CONQUERS 
HARSH  ENVIRONMENT, 

Vsesoyuznyi        Gidroproektno-Izyskatel'skii        i 

Nauchno-Issledovatel'skii      Inst.      'Gidroproekt', 

Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field   8D. 

W86-O5O02 


TECHNIQUES  FOR  SOVTET  PUMPED-STOR- 
AGE PLANT  CONSTRUCTION, 

Vsesoyuznyi        Gidroproektno-Izyskatel'skii        i 

Nauchno-IssledovatePskii      Inst.      'Gidroproekt', 

Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  8C. 

W86-05003 


LARGE    CONCRETE   DAM    CONSTRUCTION 
IN  THE  USSR, 

Vsesoyuznyi        Gidroproektno-Izyskatel'skii        i 


Nauchno-Issledovatel'skii      Inst.      'Gidroproekt', 

Moscow  (USSR). 

L.  P.  Mikhailov. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

3,  p  24-28,  March  1986.  5  fig,  1  tab. 

Descriptors:  'Dam  construction,  'USSR,  'Con- 
crete, Arch  dams,  Concrete  buttress  dams,  Con- 
crete, Gravity  dams,  Model  studies,  Cranes,  Geol- 
ogy, Seismology. 

Characteristics  of  the  major  concrete  dams  in  the 
USSR  are  summarized,  and  problems  associated 
with  their  design  and  construction  are  discussed. 
Most  of  the  large,  high-head  concrete  dams  in  the 
USSR  are  concrete  gravity  dams,  with  some  arch 
dams  and  concrete  buttress  dams.  A  uniform 
system  of  state  standards  and  norms  is  employed 
for  construction  of  dams  in  the  USSR.  In  addition 
to  stress  and  strain  calculations,  seismic  analyses 
are  conducted.  Geomechanical  models  are  fre- 
quently employed.  Experience  in  the  construction 
of  dams  in  severe  climate  conditions  in  the  USSR 
has  resulted  in  progress  on  techniques  to  ensure 
reliability  and  efficiency  in  such  areas  as  concrete 
placement,  use  of  cranes  in  construction,  and 
placement  of  concrete  dams  on  rock  foundations. 
Areas  still  needing  investigation  are  application  of 
concrete  with  low  cement  content,  development  of 
a  continuous  construction  procedure,  eliminating 
pipe  cooling  of  concrete,  and  decreasing  the 
amount  of  cement  and  reinforcing  steel  used  in 
dams.  (Rochester-PTT) 
W86-05004 


TIDAL  POWER  ENGINEERING  IN  THE  USSR, 

Vsesoyuznyi        Gidroproektno-Izyskatel'skii        i 

Nauchno-Issledovatel'skii      Inst.      'Gidroproekt', 

Moscow  (USSR). 

L.  Bernstein. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

3,  p  37-41,  March  1986.  6  fig,  10  ref. 

Descriptors:  'Tidal  powerplants,  'Caissons, 
'USSR,  'Bulb  turbines,  'Double-action  genera- 
tion, 'Ecological  impact,  Hydraulic  engineering, 
Feasibility  studies,  Tide  cycles,  Tide  range,  Peak- 
ing capacity. 

Tidal  power  experience  in  the  USSR  and  possible 
employment  of  tidal  power  to  supply  peak  load  in 
Western  Europe  are  discussed.  Experience  with 
the  400  kW  Kislaya  Guba  tidal  powerplant  is  re- 
viewed, and  the  characteristics  of  three  proposed 
tidal  power  schemes  are  discussed  as  follows:  Me- 
zensk,  with  a  tidal  range  of  9  m,  a  powerhouse 
with  800  x  19  MW  bulb  units  built  into  a  92.9  km- 
long  dam  and  including  floating  caissons  housing 
generating  sets  with  10-m-diameter  runners;  Tur- 
gursk,  where  a  total  of  10  GW  could  be  generated 
along  with  35  km-long  dam  for  a  total  annual 
output  of  27  TWh  and  also  using  caissons  for 
holding  generating  sets;  and  Pezhinsk,  where  two 
possiMe  sites  exist  for  a  tidal  powerplant  of  87  GW 
capacity  that  could  generate  200  TWh  annually. 
The  following  main  criteria  were  used  in  the  feasi- 
bility studies  of  the  three  projects:  double  action 
(ebb  and  flow)  arrangement  and  Ranee  type  bulb 
turbine  with  the  runner  diameter  increased  to  10  m 
to  comply  with  the  design  of  the  Leningrad  Metal 
Works.  The  ebb  and  flow  arrangement  ensures  a 
25%  increase  in  power  output,  and  reduces  the 
ecological  impact  of  the  project  by  almost  com- 
pletely retaining  the  original  tide  cycles  and  range. 
(Rochester-PTT) 
W86-05005 


UNDERGROUND  WORKS  AT  KENYA'S  KIAM- 
BERE  PROJECT, 

Watermeyer,     Legge,     Piesold     and     Uhlmann, 

London  (England). 

R.  D.  Gill,  and  D.  S.  Lawrenson. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

5,  p  13-16,  May  1986.  6  fig,  2  tab. 

Descriptors:  'Kenya,  'Powerhouse,  'Tunnels, 
•Pressure  shafts,  'Surge  chambers,  'Underground 
powerplants,  'Tunnel  construction,  Hydroelectric 
plants,  Powerplants. 

Three  different  approaches  to  underground  work 
in  rock  of  excellent  quality  with  negligible  water 
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infiltration  are  compared  as  found  in  the  three 
separate  civil  works  contracts  for  the  140  MW 
Kiambere  project,  Kenya.  The  three  projects  were 
for  underground  powerhouse  and  associated  tun- 
nels, pressure  shafts,  tailrace  tunnels,  and  surge 
chambers;  intake  and  headrace  tunnel;  and  dams, 
spillway,  and  river  diversion  tunnels.  Geology,  site 
investigations,  design  of  the  power  system,  design 
of  the  diversion  tunnels,  construction  of  tunnels, 
construction  of  shafts,  and  powerhouse  cavern  are 
discussed.  Tunneling  and  shaft  sinking  data  are 
provided,  including  excavation  procedures,  sup- 
port system,  and  concrete,  for  each  of  the  three 
portions  of  the  excavation  works.  (Rochester- 
PTT) 
W86-O50O6 


OPTIMUM  CAPACITY  AND  TUNNEL  DIAME- 
TER OF  RUN-OF-RTVER  PLANTS, 

Morrison-Knudsen  Engineers,  Inc.,  San  Francisco, 

CA. 

F.  Fahlbusch. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

5,  p  17-20,  May  1986.  5  fig,  2  ref. 

Descriptors:  'Hydroelectric  plants,  *Tunnel 
design,  *Hydraulic  design,  Mathematical  models, 
Optimization,  Powerplants. 

A  solution  is  described  of  the  problem  of  optimiza- 
tion of  the  capacity  of  run-of-river  hydro  plants 
with  tunnels.  The  solution  is  a  special  case  to  the 
general  two-variable  optimization  problem;  it  de- 
fines an  upper  boundary  of  the  optimum  capacity 
of  these  plants.  In  addition  to  providing  the  initial 
value  for  the  iterative  solution  procedure,  it  also 
can  be  used  to  obtain  a  quick  order-of-magnitude 
estimate  of  the  plant  capacity  in  cases  where  an 
approximate  figure  is  sufficient.  The  solution  pre- 
sented here  is  exact  and  avoids  the  lengthy  and 
time-consuming  calculations  involved  in  numerical 
calculations.  In  addition,  it  provides  valuable  in- 
sight into  the  interaction  of  some  variables  and 
their  individual  and  cumulative  effects,  thus  pro- 
viding useful  guidance  in  design.  Only  plants  with 
single  tunnels  are  considered  and  constraints  that 
could  narrow  the  choice  of  tunnel  diameter  are 
disregarded.  The  solution  is  obtained  either  by 
iteration  or  step-by-step  evaluation  of  the  optima- 
lity  conditions.  It  is  shown  that  if  the  relationship 
between  capacity  and  tunnel  diameter  is  not  taken 
into  account,  the  plant  design  may  be  substantially 
at  variance  with  the  optimum.  (Rochester-PTT) 
W86-05007 


DESIGN  OF  PERVIOUS  PRESSURE  TUN- 
NELS, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

A.  J.  Schleiss. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

5,  p  21-26,  May  1986.  13  fig,  1  tab,  32  ref. 

Descriptors:  *Tunnel  design,  *Rock  properties, 
•Tunnel  hydraulics,  *Permeability,  Hydraulic 
design,  Seepage,  Hydraulic  engineering,  Differen- 
tial equations. 

A  new  design  procedure  for  pressure  tunnels  takes 
into  account  the  seepage  pressures  and  the  influ- 
ence of  fracture  deformation  on  secondary  perme- 
ability in  rock  masses.  The  porous,  thick-walled 
cylinder  theory,  computation  of  pervious  tunnels, 
and  mechanical-hydraulic  coupling  are  analyzed, 
including  the  differential  equation  for  radial  dis- 
placement of  the  cylinder,  deformations  and 
stresses,  influence  of  mechanical  boundary  loads,  a 
pressure  tunnel  with  uncracked  concrete  lining, 
reach  of  the  seepage  flow  pattern,  effect  of  cracks 
in  lining  and  rock  effect  of  rock  grouting,  influence 
of  fracture  deformation  on  secondary  permeability, 
the  thick-walled  cylinder  with  stress-dependent 
permeability,  and  an  pressure  tunnel  with  stress- 
dependent  permeability.  Design  criteria  are  dis- 
cussed for  avoiding  cracks  in  the  lining,  limiting 
water  losses,  and  ensuring  the  bearing  capacity  of 
the  rock  masses.  (Rochester-PTT) 
W86-05008 


INFLUENCE  OF  AN  ARTIFICIAL  HYDRAU- 
LIC REGIME  ON  WATER  QUALITY  IN  THE 
TIDAL  RIVER  LAGAN,  NORTHERN  IRE- 
LAND, 

Department  of  Economic   Development,   Belfast 

(Northern  Ireland).  Industrial  Science  Div. 

For  primary   bibliographic   entry  see   Field   5G. 

W86-05080 


EFFECTS  OF  WATER  INTERACTIONS  ON  EN- 
GINEERING STRUCTURES, 

Binnie  and  Partners,  London  (England). 
For  primary  bibliographic  entry  see  Field  8B. 
W86-05276 


8B.  Hydraulics 


HYDRAULICS  OF  TWO  FLOWING  LAYERS 
WITH  DIFFERENT  DENSITIES, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
For  primary  bibliographic  entry  see  Field  2E. 
W86-04714 


RIVER  MECHANICS, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-04750 


MEASUREMENT  OF  OPEN  CHANNEL  FLOW 
BY  THE  ELECTROMAGNETIC  GAUGE, 

Department  of  the  Environment,  Reading  (Eng- 
land). Water  Data  Unit. 
For  primary  bibliographic  entry  see  Field  7B. 
W86-04804 

ENTRAINMENT  DESCRD7TIONS  FOR  MATH- 
EMATICAL MODELING  OF  PUMPED-STOR- 
AGE  EMFLOWS  IN  RESERVOIRS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

P.  J.  W.  Roberts,  and  M.  S.  Dortch. 

Final  Report.  Technical  Report  E-85-12,  October 

1985.  118  p,  14  fig,  22  ref,  3  append.  Contract  Nos. 

D ACW39-8 1  -M-277 1 ,  D ACW 39-82-M-3273. 

Descriptors:  *Entrainment,  *Mathematical  models, 
•Pumped  storage,  •Reservoirs,  *Inflows,  Jets,  Sim- 
ulation models,  Water  quality. 

During  hydropower  generation  and  pumpback  op- 
erations of  pumped-storage  projects,  inflows  are 
introduced  into  the  reservoir  system.  These  jetlike 
inflows  often  cause  considerable  entrainment  of 
ambient  water.  The  entrainment  process  can  have 
a  strong  influence  on  the  vertical  distribution  of 
reservoir  water  quality  when  pumped-storage 
inflow  jets  are  discharged  into  a  stratified  reser- 
voir. The  objective  of  this  study  was  to  develop 
algorithms  to  describe  the  pumped-storage  inflow 
entrainment  process  for  use  in  reservoir  water 
quality  models.  Pumped-storage  inflow  jets  fall 
into  two  classes:  strongly  or  weakly  buoyant.  The 
former  class  has  been  fairly  extensively  studied, 
and  well-established  mathematical  models  exist  to 
predict  their  behavior.  For  this  case,  incorporation 
into  a  reservoir  thermal  model  simply  required 
adaptation  of  existing  code.  For  the  latter  case, 
however,  that  of  weakly  buoyant  jets,  it  was  found 
that  little  information  existed  of  either  a  theoretical 
or  experimental  nature.  For  that  reason,  an  exten- 
sive series  of  experiments  of  a  fundamental  nature 
were  performed  on  weakly  buoyant  jets  into  arbi- 
trary stratification.  The  results  were  then  reduced 
to  a  form  suitable  for  inclusion  into  reservoir  water 
quality  simulation  models.  The  developed  algo- 
rithms were  incorporated  into  an  existing  reservoir 
thermal  simulation  code,  and  a  test  application  was 
made  for  Carters  Lake,  a  Corps  of  Engineers 
pumped-storage  project  in  Georgia.  (Author's  ab- 
stract) 
W86-04940 


LABORATORY  MODELING  OF  A  COASTAL 
UP  WELLING, 

University  of  Southern  California,  Los  Angeles. 


Dept.  of  Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  2L. 

W86-04980 


NATURAL  FLOW  VISUALIZATION  IN  LAKI 
EYRE,  SOUTH  AUSTRALIA, 

Flinders  Univ.  of  South  Australia,  Bedford  Park 

School  of  Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W86-04981 


WAVE  INTERACTION  WITH  A  RECTANGU 
LAR  TRENCH, 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keel 

Lab.  of  Hydraulics  and  Water  Resources. 

F.  C.  K.  Ting,  and  F.  R.  Raichlen. 

Journal  of  Waterway,   Port,  Coastal  and  Ocea 

Engineering  (ASCE)  JWPED5,  Vol.  112,  No.  3,  | 

454-460,  May  1986.  1  tab,  6  fig,  4  ref. 

Descriptors:  •Waves,  •Trenches,  *Fluid  mechar 
ics,  Kinetics,  Channel  improvement,  Dredging. 

An  initial  phase  of  an  investigation  of  the  wav< 
trench  interaction  in  a  constant  density  fluid  r< 
vealed  an  apparent  effect  of  the  relative  way( 
length  and  the  trench  geometry  on  the  reflectio 
and  transmission  characteristics  of  the  trench  an 
on  the  kinetic  energy  of  the  fluid  within  the  trenc 
compared  to  that  in  the  incident  progressive  wav 
This  frequency  selectivity  may  be  related  to 
resonant  condition  in  the  trench  although  the  di 
tails  of  this  are  not  clearly  apparent.  The  velocitii 
near  the  corners  of  the  trench  are  intensified  by  tl 
flow  process.  These  results  are  of  consequence  i 
the  process  of  aging  of  navigation  channels  due  I 
waves  and  currents  where  channel  dredging  mod 
fies  the  near  bottom  kinematics  which  can  th< 
affect  the  channel  shape.  (Peters-PTT) 
W86-04987 


ARMOR  LAYER  STABELITY  OF  RUBBL1 
MOUND  BREAKWATERS, 

P.  A.  Hedar. 

Journal  of  Waterway,  Port,  Coastal  and  Oca 
Engineering,  (ASCE)/JWPED5,  Vol.  112,  No. 
p  343-350,  May  1986.  5  fig,  8  ref,  append. 

Descriptors:  •Breakwaters,  'Mathematical  mode 
•Stability  analysis,  Rubble-mound,  Wave  heigl 
Permeability,  Angle  of  repose,  Slope  stabilit 
Rocks. 

Improved  stability  formulas  for  rubble-moui 
breakwaters  calculate  the  required  weight  of  t 
armor  units  in  the  cover  layer  reflect  the  compl 
phenomena,  and  take  into  account  the  most  impc 
tant  parameters  affecting  the  stability.  The  infl 
ence  of  the  wave  climate,  the  difference  betwe 
the  angle  of  repose  and  the  slope  angle,  the  densi 
of  the  block  material  and  the  fluid,  and  the  pern 
ability  of  the  underlayers  are  involved.  The  weig 
of  the  armor  units  under  no-damage  conditions 
determined.  The  difference  in  the  weight  Q 
armor  units  calculated  from  the  given  equatk 
which  consider  permeability  of  underlayers  a 
interlocking  is  considerable  compared  with  th( 
calculated  using  existing  equations.  The  bio 
weight  Q  will  get  larger  as  the  breaking  wa 
height  increases  with  increasing  wave  period.  T 
required  block  weight  under  no-damage  conditic 
varies  to  a  high  degree  and  to  an  extent  that  d< 
not  appear  when  using  a  previously  develop 
formula.  The  most  suitable  gradient  of  the  sic 
for  the  armor  layer  is  from  1  on  2  to  1  on 
(Peters-PTT) 
W86-04988 


EFFECTS  OF  WATER  INTERACTIONS  ON  E 
GINEERDSG  STRUCTURES, 

Binnie  and  Partners,  London  (England). 
A.  N.  James,  and  K.  J.  Edworthy. 
Hydrological  Sciences,  Vol.  30,  No.  3,  p  395-4 
September,  1985.  5  fig,  25  ref. 

Descriptors:  'Structural  engineering,  *Earth-wa 
interfaces,  Dissolution,  Rocks,  Water  analy 
Groundwater  movement,  Erosion. 
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The  interactions  of  water  with  soil  and  rock  are 
important  to  many  engineering  structures  built  to 
contain  or  transport  water.  These  structures,  built 
on  soluble  rock  or  soil  foundations,  may  depend  on 
rates  of  dissolution  caused  by  water  seeping 
through  joints,  fissures,  or  granular  zones.  Previ- 
ous papers  have  defined  the  rates  of  dissolution  for 
soluble  rocks  by  means  of  a  simple  equation:  dM/ 
dt  =  K  A  (Cs  -  C)  to  the  theta  power.  This 
relationship  may  be  used  as  an  aid  to  prediction  of 
enlargement  of  joints  and  fissures  in  rocks,  settle- 
ments of  granular  foundation  strata,  the  deteriora- 
tion of  filters,  risks  to  shallow  but  intensely  loaded 
foundations,  and  durability  of  underground  storage 
caverns  in  soluble  rocks.  Predicting  the  effects  of 
dissolution  of  soluble  rocks  or  soils  depends,  some- 
times critically,  upon  the  solution  potential  of  the 
water  reaching  the  soluble  materials.  Particularly 
at  the  planning  stage,  but  also  in  the  specification 
of  remedial  measures,  consultation  with  hydrolo- 
gists  is  advisable  to  achieve  a  full  understanding  of 
the  groundwater  flow  and  chemistry  and  of  the 
surface/groundwater  interconnections.  (Main- 
PTT) 
W86-05276 


UNCONFINED  GROUNDWATER  FLOW  CAL- 
CULATION INTO  A  TUNNEL, 

Tahal     Consulting     Engineers     Ltd.,     Tel-Aviv 

(Israel).  Hydrology  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05298 


MORPHOLOGIC  EFFECTS  OF  CHANNELIZA- 
TION: THE  CASE  OF  THE  NEEBING-MCIN- 
TYRE  FLOODWAY,  THUNDER  BAY,  ONTAR- 
IO, CANADA, 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 

Geography. 

H.  Rasid,  B.  A.  M.  Phillips,  and  M.  Oosterveld. 

Environmental  Management,  Vol.  9,  No.  5,  p  399- 

416,  September,  1985.  12  fig,  6  tab,  30  ref. 

Descriptors:  'Channel  morphology,  'Neebing- 
Mclntyre  Floodway,  *Floodways,  Erosion,  Sedi- 
ment yield,  Hydraulic  geometry,  Backwater  effect, 
Maintenance,  Canada,  Energy  gradient,  Sediment 
transport. 

A  study  was  conducted  to  compare  the  post  con- 
struction morphology  of  a  channelization  project 
with  the  preconstruction  morphology  of  the  chan- 
nelized streams  and  to  postulate  the  most  immedi- 
ate morphological  effects  of  such  channelization. 
The  Neebing-Mclnyre  floodway,  in  Thunder  Bay, 
Ontario,  Canada,  was  constructed  with  a  relatively 
straight  and  uniform  trapezoidal  channel,  com- 
pared with  the  prechannelized  sinuous  reaches  of 
the  Neebing  and  the  Mclntyre  Rivers.  The  flow 
regime  of  the  floodway  also  contrasts  significantly 
with  the  prechannelized  regime,  because  of  the 
combination  of  discharges  from  these  rivers  into  a 
new  channel  and  the  regulation  of  flows  by  a 
diversion  structure.  The  maximum  channel  capac- 
ity of  the  floodway  is  284  cu  m/s  (175-year  region- 
al flood),  compared  with  about  40  cu  m/s  and  60 
cu  m/s,  respectively,  for  the  Neebing  and  Mcln- 
tyre. According  to  regime  theories,  the  construc- 
tion of  a  straight  and  trapezoidal  channel  has  upset 
the  equilibrium  of  the  stream  system  and  therefore 
should  lead  to  some  accelerated  erosion  and  sedi- 
mentation processes  in  the  new  channel  immediate- 
ly after  construction.  Erosion  potential  is  paticular- 
ly  high  during  higher  discharge  events.  The  over- 
all sediment  yield  of  the  watersheds  of  North 
America,  but  due  to  the  backwater  effect  of  Lake 
Superior.  Unless  maintained  by  constant  channel 
work,  the  floodway  will  tend  to  fill  up  with  sedi- 
ment, until  a  postconstructional  equilibrium  is  rees- 
tablished. (Peters-PTT) 
W86-05408 


8C.  Hydraulic  Machinery 


INNOVATIVE  DESIGN  OVERCOMES  MULTI- 
PLE INSTITUTIONAL  BARRTERS  AT  HYDRO 
PLANT, 

J.  Reason. 

Power,  Vol.  130,  No.  4,  p  120-122,  April  1986.  8 


fig- 

Descriptors:  'Powerplants,  'Electric  power  plants, 
Massachusetts,  Lowell,  Merrimack  River,  Fish  lad- 
ders, Gravity  dams,  Tourism,  Hydraulic  turbines, 
•Institutional  constraints,  Recreation  facilities. 

When  a  new  15  MW  low  head  hydroelectric 
project  was  first  proposed  in  the  center  of  Lowell, 
MA,  the  Department  of  Energy  gave  it  a  20  per- 
cent chance  of  ever  being  completed  because  of 
institutional  barriers.  The  major  problems  were  the 
protection  of  Lowell's  many  historic  structures 
along  its  canal  system  and  the  protection  of  fish  in 
the  Merrimack  River.  Despite  these  hurdles,  the 
project  was  completed  one  month  ahead  of  sched- 
ule and  is  now  generating  revenue  for  its  owner, 
Boott  Hydropower  Inc.  The  powerhouse  was  de- 
signed with  a  low  profile,  set  into  the  riverbank  in 
an  80  ft  deep  excavation.  The  Northern  Canal  runs 
from  the  Pawtucket  Dam  2200  ft  along  the  side  of 
the  river  before  turning  inland  to  divert  water  into 
the  forebay.  A  small  lock,  built  at  the  right-hand 
end  of  this  dam  permits  Park  Service  tour  boats  to 
navigate  the  entire  canal.  At  the  Pawtucket  dam  a 
new  fish  ladder  was  built  with  lampblack-darkened 
concrete  to  blend  in  with  the  weathered  stone.  At 
the  powerhouse,  migrating  fish  are  collected  in  an 
elevator,  raised  to  a  window  where  a  Fish  and 
Wildlife  Service  biologist  counts  them,  and  passed 
either  into  the  canal  or  back  to  the  river.  The  13 
foot  diameter  direct  driven  hydraulic  turbines  turn 
at  120  rpm.  (Peters-PTT) 
W86-04682 


POWER  FROM  MINE  COOLING  WATER, 

Foster-Miller,  Inc.,  Waltham,  MA. 

R.  N.  Torbin,  and  E.  Thimons. 

Power  Engineering,  Vol.  90,  No.  3,  p  27-28,  March 

1986.  3  fig,  1  tab,  1  ref. 

Descriptors:  'Turbines,  'Generators,  'Energy 
conservation,  'Hydroelectric  plants,  'Mines, 
Idaho,  Cost  analysis,  Performance  evaluation, 
Cooling  water. 

Results  of  a  demonstration  project  are  described  in 
which  a  turbine-generator  system  was  installed  in 
the  Lucky  Friday  deep  mine,  Mullan,  Idaho,  and 
used  to  recover  potential  energy  of  cooling  water 
flow,  thereby  increasing  efficiency  of  the  refrigera- 
tion system  as  well  as  generating  electrical  power 
at  a  considerable  saving.  The  turbine-generator 
employed  could  produce  210  kW  of  power  at  an 
average  flow  of  31.5  liter/sec  with  an  inlet  head  of 
840  m.  In  three  performance  tests,  head  and  flow 
data  were  identical  to  predicted  values,  indicating 
that  the  difference  between  actual  and  predicted 
performance  of  the  system  was  caused  by  lower 
than  expected  efficiency  of  the  turbine,  generator, 
or  electrical  system.  However,  the  actual  system 
efficiences  were  deemed  acceptable.  By  the  end  of 
August  1985,  the  system  had  run  10  months  with- 
out any  major  problems  and  had  produced  more 
than  1,000,000  kWh  of  power.  This  resulted  in  a 
gross  savings  of  approximately  25,000  dollars. 
(Rochester-PTT) 
W86-04703 


SMALL  HYDRO  CASCADE  DEVELOPMENTS 
IN  CHINA, 

Hangzhou  Regional  Center  For  Small  Hydropow- 
er (China). 
D.  Guangquan. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 
2,  p  16-20,  April  1986.  6  fig. 

Descriptors:  *Run-of-river,  'China,  'Cascade  hy- 
droelectric systems,  'Flow  regulation,  'Electric 
power  demand,  Hydroelectric  power,  Economics, 
Developing  countries. 


Developing  countries. 


Because  of  seasonal  variation  in  stream  flow  and 
daily  fluctuations  of  load,  it  is  difficult  to  balance 
the  supply  and  consumption  of  electric  power  with 
run-of-river  small  hydro  power  (SHP)  stations  in 
China.  Cascade  developments  involving  a  number 
of  stations  can  help  solve  these  problems.  Planning 
and  operation  of  cascade  SHP  developments  are 
described  including  the  characteristics  of  five  dif- 
ferently-configured cascade  schemes  in  China  and 
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a  summary  of  the  characteristics  of  the  cascade 
schemes  on  the  He  Jiang  River  tributaries.  Cascade 
developments,  where  one  or  several  reservoirs  reg- 
ulate stream  flow  can  make  full  use  of  both  the 
head  of  the  river  and  the  regulated  flow,  and  hence 
can  balance  supply  and  demand  of  electricity  in 
small  grids.  Many  SHP-developed  counties  in 
China  have  proceeded  with  cascade  developments 
on  small  streams.  These  stations  have  become  the 
backbone  of  the  county  grids,  greatly  improving 
the  reliability  of  electricity  supply  and  providing 
significant  economic  benefits.  (Rochester-PTT) 
W86-04723 


ECONOMIC  LIMITS  OF  SMALL  AND  LOW- 
HEAD  HYDRO, 

Monenco  Consultants  Ltd.,  Montreal  (Quebec). 
For  primary  bibliographic  entry  see  Field  6B. 
W86-04724 


STANDARD  DESIGN  FOR  SEX  MINI  HYDRO 
SITES  IN  INDONESIA, 

Beca  Worley  International,  Auckland  (New  Zea- 
land). 

P.  S.  Crighton,  G.  L.  Barker,  and  J.  M.  Magyari. 
Water  Power  and  Dam  Construction,  Vol.  38,  No. 
2,  p  26-30,  April  1986.  7  fig,  4  tab. 

Descriptors:  'Design  standarization,  'Indonesia, 
*Run-of-River  hydro,  'Hydroelectric  power, 
•Cost  analysis,  Francis  turbine,  North  Sumatera, 
Hydroelectric  engineering,  Developing  countries. 

A  rational  approach  is  presented  for  the  develop- 
ment of  mini  hydro  sites  using  one  design  for 
multiple  sites.  Small  sacrifices  in  efficiency  result- 
ing from  this  approach  are  compensated  by  savings 
in  development  costs,  an  important  consideration 
for  developing  countries.  This  technique  has  been 
applied  successfully  to  a  project  to  develop  six 
mini  hydro  sites  in  North  Sumatera,  Indonesia. 
Standard  designs  were  prepared  for  the  following 
components  and  fitted  to  each  site  plan:  weir  and 
river  bypass  culvert,  diversion  intake,  de-sand 
channel,  canal,  penstock  intake  and  penstock,  pow- 
erhouse, generating  equipment,  switchgear,  protec- 
tion and  control,  and  gates.  A  horizontal  Francis 
turbine  was  selected.  The  total  installed  capacity  at 
the  six  run-of-river  sites  was  6,000  kW;  the  total 
development  cost  was  12.66  million  US  dollars, 
with  a  per  kilowatt  average  cost  of  2,110  dollars. 
(Rochester-PTT) 
W86-04725 


IMPLEMENTING  THE  TALIHA  MINI  HYDRO 
SCHEME  IN  ZAIRE, 

For  primary  bibliographic  entry  see  Field  8A. 
W86-04726 


JONES  FORK  SMALL  HYDRO  SCHEME, 

Tudor  Engineering  Co.,  San  Francisco,  CA. 

G.  Rummel,  and  R.  Everett. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

2,  p  54-57,  April  1986. 

Descriptors:  'Small  hydro,  'Jones  fork,  'Califor- 
nia, 'Pressure  regulator  valve,  'Surge  tank,  Pen- 
stock, Tunnels,  Intakes,  Seismicity,  Design,  Plan- 
ning, Environmental  studies,  Intakes,  Hydraulic 
equipment,  Upper  American  river  project,  Sacra- 
mento Municipal  Utility  District,   Cost  analysis. 

The  Jones  Fork  hydroelectric  project  of  Sacra- 
mento (California)  Municipality  Utility  District  in- 
cludes development,  planning,  preliminary  design, 
licenses,  permits,  and  environmental  studies,  explo- 
ration and  survey,  seimicity,  intake  structure, 
power  tunnel,  penstock,  and  powerhouse  and 
equipment.  This  portion  of  the  Upper  American 
river  project  is  a  182.9  m  head  hydroelectric 
project  providing  10  mW  of  dependable  capacity. 
The  project  requires  a  3,048  m  long  penstock  and 
tunnel  to  capture  the  head  and  flow  between  two 
existing  reservoirs.  Because  the  topography  did  not 
permit  siting  of  an  economical  surge  tank,  the 
pressure  and  speed  rise  are  controlled  with  a  syn- 
chronous poly-jet  pressure  regulator  valve.  (Roch- 
ester-PTT) 
W86-04727 
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DEVELOPING  SMALL  HYDRO  IN  INDIA, 

Teknow    Consultants   and    Engineers    Pvt.    Ltd., 

New  Delhi  (India). 

D.  R.  Sikka. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

2,  p  59-60,  April  1986. 

Descriptors:  'Small  hydro,  'Micro  hydro,  Mini 
hydro,  'India,  'Hydroelectric  power,  Electric 
power  production,  Management  planning,  Canal 
drops,  Irrigation,  Agriculture,  Rural  industries, 
Developing  countries. 

The  potential  role  of  small  hydro  in  India  and  the 
problems  delaying  small  hydro  application  are  dis- 
cussed. Small  hydro  in  India  consists  of  83  stations 
producing  140  MW,  with  43  stations  under  con- 
struction accounting  for  a  total  capacity  of  120 
MW,  and  100  schemes  under  consideration  with  a 
potential  320  MW.  About  230  micro/mini  hydro 
stations  have  been  constructed  since  1897,  and 
account  for  45  MW.  Serious  delays  occur  in 
design,  model  experiments  and  manufacturing,  and 
in  matching  civil  works  and  coordinating  with 
manufacturers.  The  total  potential  from  small 
hydro  projects  is  6,000  MW,  of  which  1,000  MW  is 
from  irrigation  canal  crops.  Micro  hydro  energy 
systems  can  be  used  in  rural  areas  to  augment  the 
supply  of  energy  for  agriculture  and  rural  indus- 
tries. (Rochester-PTT) 
W86-04728 


CROSS  SOLENT  WATERMAIN, 

Southern  Water  Authority,   St.   Leonards  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5F. 
W86-04753 


INSTALLATION  AND  OPERATION  OF  A 
BUBBLE  GAUGE  NETWORK  IN  THE  MAHA- 
KAM  RIVER  BASIN,  EAST  KALIMANTAN,  IN- 
DONESIA, 

German    Agency     for    Technical     Cooperation, 

Frankfurt  am  Main  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  7B. 

W86-04800 


EXPERIENCES  GAINED  DURING  THE  HY- 
DRAULIC INVESTIGATIONS  ON  THE  COOL- 
ING WATER  SYSTEM  OF  A  THERMAL 
POWER  STATION, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
J.  Tas,  and  P.  Schneemeier. 

IN:  Advances  in  Hydrometry,  IAHS  Publication 
No.  134,  1982.  Proceedings  of  a  Symposium  at  the 
First  Scientific  General  Assembly  of  the  IAHS, 
July  19-30,  1982,  Exeter,  England,  p  203-213,  5  fig, 
ltab. 

Descriptors:  'Flow  measurement,  'Ultrasonics, 
'Flowmeters,  'Current  meters,  'Flow  discharge, 
Hydrometry,  Gages,  Hydraulic  equipment,  Cool- 
ing water,  Thermal  powerplants,  Discharge  meas- 
urement. 

Occasional  flow  measurements  with  conventional 
current  meters  are  often  too  time-  and  labor-con- 
suming to  be  practicable  for  field  investigations  on 
the  water  systems  of  large  industrial  and  agricul- 
tural consumers.  Measurements  under  extreme 
conditions  departing  from  normal  operation  are 
especially  difficult.  These  measurements  conflict 
with  the  interests  of  operation,  but  are  essential  for 
plotting  performance  curves.  In  such  cases  the 
ultrasonic  method  of  flow  measurement  can  be 
applied  to  advantage  and  with  acceptable  accura- 
cy. Under  adverse  conditions  of  installation  the 
integrating  type  of  ultrasonic  measurement  proved 
successful.  (See  also  W86-04785)  (Author's  ab- 
stract) 
W86-O4803 


SUBMERSIBLE  PROPELLER  PUMP  AS  AN 
ALTERNATIVE  TO  THE  TUBULAR  AXIAL 
FLOW  PUMP, 

Werk   Bremen   (Germany,    F.R.).    Water   Pumps 

Div. 

H.  Knopp. 


Water  Services,  Vol,  90,  No.  1080,  p  55-56,  59, 
February  1986.  9  fig. 

Descriptors:  'Pumps,  'Drainage,  'Effluents,  Sub- 
mersible propeller  pump,  Tubular  axial  flow  pump, 
Hydraulic  equipment,  Leakage. 

The  combination  of  the  classical  tubular  axial  flow 
pump  for  drainage  and  the  standard  submersible 
pump  for  discharging  effluent  has  resulted  in  the 
submersible  propeller  pump.  With  the  reliable  hy- 
draulics of  the  propellar  tubular  axial  flow  pump 
and  the  proven  combination  of  the  dry  running 
asynchronous  motor  with  the  double  mechanical 
seal  the  submersible  motor  propeller  pump  is  an 
alternative  to  the  tubular  axial  flow  pump.  De- 
pending on  plant  conditions  the  choice  of  one  type 
or  the  other  can  only  be  determined  by  an  evalua- 
tion of  the  technical  and  industrial  advantages  and 
disadvantages  by  the  user/planner  of  the  plant 
together  with  the  pump  supplier.  The  submersible 
propeller  pump,  type  PNT,  consists  of  three  units: 
motor,  cables  with  cable  glands,  and  pump  section. 
The  sealing  combination  is  important.  Two  single 
acting  mechanical  seals  with  rubber  bellows  in 
tandem  guarantee  the  lowest  leakage  rates.  The 
bearing  with  the  mechanical  seals  is  placed  near 
the  impeller  which  has  a  small  shaft  diameter.  The 
leakage  rate  and/or  the  wear  is  dependent  on  the 
circumferential  speed  and  thus  on  the  diameter  of 
the  sealing  surfaces  and  the  radial  bearing.  Some 
advantages  of  the  submersible  propeller  pumps  in- 
clude relatively  low  noise  level,  lighter  weight 
than  a  comparable  tubular  axial  flow  pump,  no 
above  surface  structure,  easily  moved,  and  the 
intake  structure  can  be  smaller  than  that  of  a 
tubular  axial  flow  pump  with  an  air  cooled  motor 
because  of  the  well  cooled  motor  surface  of  the 
submersible  propeller  pump.  (Peters-Pi  1) 
W86-04986 


SEAWATER  PUMPED-STORAGE  SCHEME 
UNDER  STUDY  IN  JAPAN, 

Electric   Power   Development   Co.   Ltd.,   Tokyo 
(Japan).  Construction  and  Engineering  Dept. 
T.  Hashimoto. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 
2,  p  9-11,  February  1986.  2  fig. 

Descriptors:  'Pumped  storage,  'Artificial  lakes, 
'Japan,  'Hydroelectric  plants,  'Fouling,  'Sealants, 
'Breakwaters,  Okinawa,  Marine  organisms,  Reser- 
voir, Environmental  studies,  Turbidity,  Wave  dis- 
sipation. 

Current  investigations  and  research  being  conduct- 
ed for  a  seawater  pumped-storage  scheme  in  Oki- 
nawa, Japan,  are  outlined.  The  scheme  calls  for 
generation  of  a  maximum  output  of  1 50  MW  (3  x 
50  MW  units)  as  a  source  of  peak  power  supply, 
and  includes  an  excavated  upper  pond.  The  prob- 
lem of  sea-water  seepage,  marine  fouling,  and  pre- 
liminary environmental  investigations  are  dis- 
cussed. Main  features  of  the  design  include:  (1) 
choice  of  an  excavated  type  of  pond,  so  that  the 
site  could  be  selected  to  keep  the  waterway  as 
short  as  possible  and  to  eliminate  the  need  for  a 
spillway;  (2)  watertightness  of  the  pond  is  achieved 
using  waterproof  sheets  (ethylene  propylene  terpo- 
lymer  rubber  tested  best)  and  a  drainage  layer 
behind  the  sheets  to  collect  any  seepage  for  pump- 
ing back  into  the  pond;  (3)  maintaining  high  flow 
velocity  in  the  waterway  to  prevent  adherence  of 
marine  organisms;  and  (4)  introduction  of  break- 
waters and  wave  dissipation  works  to  avoid  turbid- 
ity in  the  tailrace  area  (and  the  intake  while  pump- 
ing). (Rochester-PTT) 
W86-04995 


BATH  COUNTY:  THE  WORLD'S  LARGEST 
PUMPED-STORAGE  PLANT  COMMIS- 
SIONED, 

Virginia  Power,  Warm  Springs. 

R.  Sullenberger. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

2,  p  12-13,  February  1986.  2  fig. 

Descriptors:  'Pumped  storage,  'Virginia,  'Bath 
county,  'Hydroelectric  plants,  'Construction, 
Dam  construction,  Tunnel  construction,  Reservoir 
construction,  Penstocks,  Turbines,  Peaking  power, 
Scheduling,  Powerplants. 


Construction  of  the  1.65  billion  dollar  Bath 
County,  Virginia,  pumped-storage  plant  is  re- 
viewed. The  plant  began  commercial  operation  in 
December  1985.  It  adds  2,100  MW  of  peaking 
power  to  a  six-state  service  area.  The  main  features 
of  Bath  County  include  the  500  x  200  x  150  ft 
powerhouse,  two  earth-  and  rock-filled  dams  con- 
taining 22  million  cu  yd  of  material,  and  about  12 
miles  of  tunnels.  Although  the  powerhouse  is 
above  ground,  it  will  experience  the  greatest  sub- 
mergence of  any  structure  of  its  type,  because  of  a 
fluctuation  of  60  ft  in  water  depth  of  the  lower 
reservoir.  Seepage  into  the  structure  has  been  in- 
significant during  the  first  full  reservoir  filling. 
There  are  six  Francis-type  pump-turbine  generator 
motor  units,  rated  at  350  MW  each,  and  operating 
at  a  maximum  head  of  1,262  ft.  Particular  construc- 
tion difficulties  were  encountered  due  to  penstock 
rupture,  in  welding  of  spiral  casings,  and  due  to 
leakage  of  one  penstock  lining,  which  required 
drilling  and  grouting  involving  injection  of  about 
90,000  bags  of  cement.  Civil  structure  areas  and 
dams  were  constructed  ahead  of  schedule;  during 
this  phase  a  world  record  was  set  in  continuous 
underground  jumpform  pumping.  (Rochester- 
PTT) 
W86-04996 


SCALE  MODEL  TESTS  FOR  AUSTRIA'S 
KUHTAI  PUMPED-STORAGE  PLANT, 

Technische  Univ.,  Graz  (Austria).  Dept.  of  Hydro- 
mechanics, Hydraulics  and  Hydrology. 
H.  Simmler,  and  E.  Kresnik. 
Water  Power  and  Dam  Construction,  Vol.  38,  No. 
2,  p  14-16,  February  1986.  9  fig,  6  ref. 

Descriptors:  'Hydroelectric  plants,  'Pumped  stor- 
age, 'Austria,  'Hydraulic  models,  'Hydraulic  en- 
gineering, Kuhtai  pumped  storage  plant.  Scale 
model  tests,  Powerhouse  intake,  Outlet  structure, 
Vortices,  Approach  flow,  Pumping,  Uniform  flow, 
Powerplants. 

The  history  and  present  status  of  pumped-storage 
in  Austria,  and  its  relationship  to  the  country's 
topography  and  hydrology  are  outlined,  followed 
by  a  description  of  the  results  of  hydraulic  scale 
model  testing  for  the  design  of  the  powerhouse 
intake  and  outlet  structure  for  the  Kuhtai  pumped- 
storage  scheme.  Hydraulic  scale  model  tests  were 
conducted  to  ensure  that  two  essential  require- 
ments were  met,  namely:  (1)  establishing  an  ap- 
proach flow  free  of  air-entraining  vortices,  that  is, 
an  air-free  and  low-vorticity  flow,  to  the  intake 
structure,  and  (2)  establishing  a  uniform  and  irrota- 
tional  approach  flow  from  the  draft  tube.  Theoreti- 
cal concepts  and  results  of  the  tests  are  described 
for  the  vortex  problem  (pumping  mode)  and  flow 
conditions  in  the  pressure  shaft  (pumping  mode).  It 
is  concluded  that  for  pump  intakes,  and  for  inlets  in 
general,  where  the  formation  of  strong  vortices  or 
even  air-entraining  vortices  is  to  be  avoided,  a 
theoretical  approach  will  rarely  be  reliable  enough 
in  view  of  the  complexity  of  the  marginal  condi- 
tions that  govern  flow.  The  same  applies  where  a 
smooth  and  uniform  approach  flow  to  the  draft 
tube  inlets  is  to  be  established.  Scale  model  tests 
help  to  devise  means  of  preventing  efficiency 
losses  or  disturbances  during  operation.  (Roches- 
ter-PTT) 
W86-04997 

CONSTRUCTION  OF  CZECHOSLOVAKIA'S 
DLOUHE  STRANE  PROJECT, 

Hydroprojekt,  Brno  (Czechoslovakia). 

M.  Janda. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

2,  p  23-26,  February  1986.  3  fig,  2  tab. 

Descriptors:  'Pumped  storage,  'Dlouhe  strane, 
•Czechoslovakia,  'Peaking  capacity,  Construction, 
Design,  Tunnels,  Pump-turbines,  Automation,  Os- 
trava, Moravia,  Hydroelectric  plants,  Powerplants, 
Desna  River. 

The  role  of  pumped-storage  in  Czechoslavakia  it 
reviewed,  and  details  of  the  design  and  construc- 
tion to  date  of  the  650  MW  Dlouhe  Strane  project 
are  described.  Dlouhe  Strane  is  sited  in  northern 
Moravia,  where  favorable  geomorphologic  condi- 
tions were  found.  The  upper  reservoir  is  at  1,350 
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m,  and  the  lower  one  is  in  a  deep  valley  of  the 
Desna  River.  Two  tunnels  of  3,600  mm  diameter 
will  connect  the  hydro  plant  with  the  upper  reser- 
voir. An  underground  machine  hall  is  the  main 
structure  of  the  scheme;  the  cavern  is  25  m  wide, 
50  m  high,  and  87  m  long.  Two  reversible  Francis 
pump-turbines,  each  with  a  maximum  output  of 
325  MW  and  a  pumping  output  of  312  MW,  will  be 
used.  After  commissioning,  the  pumped-storage 
plant  will  serve  not  only  during  peaks  in  the  daily 
and  weekly  loading  schedules,  but  for  standby  in 
cases  of  losses  in  the  distribution  system.  Operation 
of  the  power  station  will  be  fully  automated,  pri- 
marily between  the  pumping  unit  and  the  turbine. 
A  major  advantage  of  the  station  is  its  proximity  to 
the  Ostrava  industrial  region.  (Rochester-PTT) 
W86-04998 


ELECTROMECHANICAL  EQUIPMENT  FOR 
THE  KALAYAAN  PUMPED-STORAGE  PLANT, 

Gruppo  Industrie  Elettromeccaniche  per  Impianti 

all'Estero,  Milan  (Italy). 

F.  di  Gioia. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

2,  p  33-36,  February  1986.  5  fig. 

Descriptors:  *Kalayaan,  *Phillipines,  •Pump-tur- 
bines, 'Hydroelectric  plants,  *Pumped  storage, 
Pumping,  Electric  power  production,  Power- 
plants. 

Characteristics  are  described  for  the  first  two 
single-stage  reversible  pump-turbine  units,  each 
rated  at  150  MW,  recently  completed  at  the  Ka- 
layaan  pumped  storage  plant  in  the  Phillipines. 
These  include  the  power  station,  electro-mechani- 
cal equipment  (upper  and  lower  intakes,  penstock, 
spherical  valves,  pump-turbines,  motor-generators, 
and  step-up  transformers),  electrical  and  electronic 
equipment  (control  room,  service  building,  control 
building,  and  switchyard),  and  pump  starting  meth- 
ods. The  project  takes  advantage  of  two  existing 
reservoirs  and  when  the  remaining  units  are  in 
place  it  will  have  a  rated  capacity  of  1,800  MW. 
Pump  starting  is  accomplished  by  three  different 
sequences:  a  pony  with  the  runner  in  air  (normal 
sequence);  back-to-back  (one  unit  only)  with  the 
runner  in  air,  using  about  4  MW  power  from  the 
other  unit;  and  back-to-back  (one  unit  only)  with 
the  runner  in  water  and  the  spherical  valve  closed, 
using  about  35  MW  from  the  other  unit.  The 
distinctive  feature  of  the  Kalaayan  plant  is  its  flexi- 
bility of  operation  because  of  its  rapid  connection 
to  the  network,  which  includes  geothermal  and 
thermoelectric  stations,  and  because  of  its  wide 
range  of  operational  modes.  (Rochester-PTT) 
W86-04999 


CONSTRUCTION  OF  SPAIN'S  CORTES-LA 
MUELA  SCHEME, 

Hidroelectrica  Espanola,  Madrid. 

N.  Nevalon. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

2,  p  37-41,  February  1986.  6  fig. 

Descriptors:  'Hydroelectric  plants,  *Spain, 
•Cortes  dam,  *La  Muela,  'Pumped  storage,  *E1 
Naranjero  dam,  'Reservoirs,  Geology,  Nuclear 
powerplants,  Cost  analysis,  Intakes,  Conduits,  Tun- 
nels, Powerplants. 

The  Cortes-La  Muela  project,  currently  under 
construction,  will  provide  870  MW  of  peak  power 
for  East  Spain,  while  complementing,  with  540 
MW  of  pumping  capacity,  the  operation  of  a 
nearby  nuclear  plant.  The  main  project  features 
two  dams,  two  powerplants,  and  an  artificial  reser- 
voir. The  two  powerplants  are  linked  hydraulically 
through  the  reservoir  created  by  Cortes  dam,  and 
electrically  connected  by  a  single  switchyard  that 
allows  the  direct  coupling  of  the  units  for  back-to- 
back  start-up.  Cortes  II  is  a  conventional  hydro- 
electric plant  the  downstream  reservoir  of  which, 
El  Naranjero,  is  used  for  flow  regulation,  whereas 
La  Muela  is  a  pure  pumped-storage  plant.  The 
total  cost  of  the  project  will  be  about  750  million 
dollars,  including  interest  during  construction  and 
price  escalation.  Commissioning  of  the  Cortes  II 
machinery  is  scheduled  for  mid-1988,  whereas  the 
units  at  La  Muela  will  begin  operation  in  the  first 
half  of  1989.  Exploration  work,  geology,  Cortes 


dam  and  reservoir,  Cortes  II  powerhouse,  El  nar- 
anjero dam  and  reservoir,  La  Muela  upper  reser- 
voir, water  intakes  and  conduits,  powerhouse  and 
transformer  caverns,  and  project  status  are  de- 
scribed. (Rochester-PTT) 
W86-05000 


CHINA'S  FIRST  WORLD  BANK-ASSISTED 
HYDRO  SCHEME, 

Ministry  of  Water  Resources  and  Electric  Power, 

Beijing  (China). 

C.  Xuemin. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

2,  p  41-44,  February  1986.  2  fig. 

Descriptors:  'Hydroelectric  plants,  'China, 
•Lubuge  hydropower  project,  'World  Bank, 
'Contracts,  'Bids,  Project  management,  Japan, 
Norway,  Australia,  Germany,  Turbines,  Genera- 
tors, Powerhouse,  Headworks,  Hydraulic  system, 
Rockfill  dams,  Consultants. 

Project  layout,  headworks,  hydraulic  system,  pow- 
erhouse complex,  and  contracting  and  financing 
arrangements  are  described  for  the  Lubuge  hydro- 
power  project  on  the  Huangni  River,  China.  This 
project,  with  a  design  capacity  of  600  MW,  is  the 
first  hydro  project  to  be  financed  with  a  World 
Bank  loan.  It  will  comprise  a  101  m-high  rockfill 
dam,  a  9  km-long  power  tunnel  with  an  under- 
ground powerhouse,  and  is  scheduled  for  comple- 
tion in  1988.  The  contracting  and  bidding  practices 
employed  on  this  project  followed  international 
competitive  bidding  practice,  which  differed  sig- 
nificantly from  the  methods  used  by  the  Chinese 
government  in  building  more  than  100  major 
hydro  stations  and  80,000  small  hydro  plants  since 
1949.  An  Australian  consultant  reviewed  the 
design  and  cost  estimate,  a  Japanese  contractor 
received  the  contract  to  build  the  hydraulic 
system,  a  Chinese  construction  force  works  on  the 
headworks  and  powerhouse  complexes,  and  tur- 
bine from  Norway  and  generators  from  Germany 
are  being  used.  Some  difficulties  were  encoun- 
tered, but  the  success  and  merits  of  using  foreign 
consultants  have  been  acknowledged  by  people  at 
various  levels  in  China.  (Rochester-PTT) 
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TECHNIQUES  FOR  SOVD2T  PUMPED-STOR- 
AGE PLANT  CONSTRUCTION, 

Vsesoyuznyi        Gidroproektno-Izyskatel'skii        i 

Nauchno-Issledovatel'skii      Inst.      'Gidroproekt', 

Moscow  (USSR). 

L.  P.  Mikhailov. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

3,  p  20-23,  March  1986.  10  fig,  2  ref. 

Descriptors:  'Pumped  storage,  'USSR,  'Dam  con- 
struction, 'Hydroelectric  plants,  Concrete,  Hy- 
draulic engineering,  Design,  Conduits,  Dikes,  Cost 
analysis,  Economies  of  scale,  Powerplants. 

The  standardized  approach  to  production  of 
pumped-storage  plants  as  carried  out  in  the  USSR 
is  described.  At  present  there  are  11,700  MW  of 
aggregate  capacity  under  construction.  For 
projects  of  similar  construction  geology  and  heads 
around  100  m  it  has  been  found  practical  to  stand- 
ardize the  main  structures  to  accommodate  mass- 
produced  200  MW  units  designed  for  that  head. 
Standardization  of  designs  for  pumped-storage  sta- 
tions leads  to  economies  of  scale  and  cuts  the  cost 
of  design  and  engineering  work.  Reinforced  con- 
crete structures  of  powerhouses,  water  intake/out- 
lets of  the  upper  reservoirs,  and  penstocks  were  the 
first  components  to  be  standardized.  Powerhouses 
of  a  conventional  type  are  designed  as  a  continuous 
structure  that  is  divided  into  sections:  central, 
standard,  and  side  sections  adjoining  the  abut- 
ments. The  powerhouse  construction  is  fully  stand- 
ardized below  the  level  of  the  machine  hall  floor, 
with  variations  above  this  level  adopted  depending 
on  the  water  level  variation  in  the  lower  reservoir. 
One  of  the  main  standardized  structures  is  the 
water  conduit,  with  inner  diameter  of  7.5  m,  maxi- 
mum water  static  pressure  of  1.23  MPa,  and  maxi- 
mum dynamic  pressure  of  1.71  MPa.  Conduit 
joints,  concrete  handling  procedures,  and  dike  pro- 
tection measures  also  are  described.  (Rochester- 
PTT) 
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TIDAL  POWER  ENGINEERING  TN  THE  USSR, 

Vsesoyuznyi        Gidroproektno-Izyskatel'skii        i 

Nauchno-Issledovatel'skii      Inst.      'Gidroproekt', 

Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  8A. 
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OPTIMUM  CAPACITY  AND  TUNNEL  DIAME- 
TER OF  RUN-OF-RTVER  PLANTS, 

Morrison-Knudsen  Engineers,  Inc.,  San  Francisco, 

CA. 

For  primary  bibliographic  entry  see  Field  8A. 
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HYDRO  PLANT  FREQUENCY  REGULATION, 

Motor-Columbus    Ingenieurunternehmung    A.G., 

Baden  (Switzerland). 

F.  de  Leva. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

5,  p  27-31,  May  1986.  15  fig,  4  ref. 

Descriptors:  'Penstock,  'Electric  equipment,  Hy- 
droelectric plants,  'Hydraulic  engineering,  Net- 
works, Powerplants. 

Penstock  and  generator  design  influence  the  fre- 
quency response  of  a  hydroelectric  powerplant. 
Means  are  provided  for  estimating  the  values  that 
such  parameters  should  have  as  a  function  of  the 
desired  quality  of  the  frequency  regulation.  The 
behavior  of  a  powerplant  was  simulated  when  a 
sudden  load  decrease  occurs;  the  plant  operates  on 
an  isolated  network  with  resistive  loads  only.  Al- 
though these  assumptions  are  restrictive  and  the 
conditions  described  do  not  normally  occur,  the 
results  are  useful  in  cases  of  parallel  operation  of  a 
plant  with  other  units  because  comparative  criteria 
can  be  established  for  the  determination  of  the 
frequency  regulation  quality  of  a  powerplant.  Fur- 
thermore, the  method  presented  also  permits  deter- 
mination of  the  effects  that  changes  in  penstock 
and  generator  parameters  have  on  the  capacity  to 
respond  to  load  variation.  Of  primary  importance 
to  the  quality  of  frequency  regulation  is  the  pen- 
slock  inertia  constant,  which  is  defined  as  penstock 
length  x  steady-state  flow/gravity  acceleration  x 
steady-state  head  x  permanent  penstock  area.  This 
parameter  should  be  kept  as  low  as  possible  be- 
cause when  its  value  is  high,  an  increase  in  genera- 
tor inertia  has  only  a  limited  effect  on  improving 
the  quality  of  frequency  regulation.  The  value  of 
the  penstock  inertia  constant  may  be  decreased  by 
shortening  the  penstock  or  increasing  its  diameter 
to  lower  the  water  velocity.  (Rochester-PTT) 
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PLATE  SEPARATION  -  BUDDING  CONVEN- 
TIONAL TECHNOLOGY, 

Aqua  Trend,  Inc.,  Shawnee  Mission,  KS. 

For  primary  bibliographic  entry  see  Field   5D. 

W86-05011 


PUBLIC  RELATIONS  PLOYS  HAVE  TRANS- 
FORMED REGULATORY  ISSUE  ESTO  CON- 
SUMER CONCERN, 
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SMALL  ASYNCHRONOUS  HYDROGENERA- 
TORS  AND  THEIR  CONTRIBUTION  TO 
ENERGY  RECOVERY  IN  THE  WATER  INDUS- 
TRY, 

Severn-Trent   Water   Authority   (England).   Soar 

Div. 
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Scientists,  Vol.  39,  No.  4,  p  301-314,  August  1985. 
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Group  8C — Hydraulic  Machinery 

The  basic  requirements  for  the  optimization  of 
hydrogeneraator  system  performance  are  outlined 
with  consideration  of  financial  viability.  The 
design,  installation,  and  commissioning  of  a  Hay- 
ward  Ryler  asynchronous  submersible  hydrogener- 
ator  at  Gilroes  reservoir  is  recounted  and  its  effec- 
tive contribution  to  energy  recovery  discussed. 
The  energy  recovery  system  is  based  on  an  aver- 
age inflow  to  the  reservoir  of  162  L/sec  which, 
allowing  for  an  estimated  recovery  efficiency  of 
65%,  gives  an  average  energy  recovery  of  33  KW 
of  usable  electricity.  After  6  mo.  of  operation  the 
hydrogenerator  system  has  proved  to  be  practical. 
The  use  of  solid  state  devices  where  possible  has 
minimized  the  cost  of  the  ancillary  devices  needed 
to  operate  the  turbine.  It  is  concluded  that  small 
hydrogenerators  like  the  one  installed  at  Gilroes 
are  practical  and,  if  reliable,  are  a  cost  effective 
contribution  to  energy  recovery.  (Peters-PTT) 
W86-05077 


SIMPLICITY  IS  MARK  OF  PUMP  STATION 
IN  THE  ROUND, 

W.  Stevens,  and  W.  Williams. 
Water/Engineering  &  Management,  Vol.  133,  No. 
4,  p  21-22,  24-25,  April  1986. 

Descriptors:  *Pumping  plants,  'Houston,  *Sewer 
systems,  *Wastewater  facilities,  Cylindrical  lift  sta- 
tion. Maintenance,  Hydraulic  equipment. 

A  pumping  station,  now  in  an  advanced  construc- 
tion stage  in  Houston,  TX,  will  become  a  key  part 
of  Houston's  huge  Northside  wastewater  project. 
The  cylindrical  configuration,  of  the  370  mgd  facil- 
ity, produces  significant  construction  advantages. 
The  cylindrical  geometry  permitted  the  entire  fa- 
cility to  fit  into  the  confines  of  a  restricted  site 
bounded  by  railroad  rights  of  way  and  a  major 
road.  It  also  made  it  favorable  to  employ  sunken 
caisson  construction,  which  provided  substantial 
economies.  The  peripheral  wall  is  66  ft  in  diameter 
while  the  interior  wall,  forming  a  central  core,  has 
an  inner  diameter  of  34  ft.  Entering  the  structure 
through  a  132  inch  diameter  sewer  line,  the  influ- 
ent will  pass  to  the  central  core  which  acts  as  a 
surge  tank  to  dampen  turbulence.  The  influent 
chamber  is  located  at  the  base  of  the  central  core, 
and  has  an  inlet  structure  67  feet  below  grade.  Its 
floor  slopes  from  the  center  toward  the  central 
core  wall.  The  effluent  chamber  is  located  within 
the  central  core,  approximately  40  feet  above  the 
influent  chamber  liquid  level.  Effluent  discharges 
directly  from  it  into  a  132  inch  sewer,  with  its 
invert  at  the  same  elevation  as  the  effluent  cham- 
ber floor.  The  floor  has  a  2%  slope  toward  the 
sewer  for  drainage.  The  submersible  pumps  ride  on 
vertical  guide  bars  and  can  be  readily  hoisted  out 
of  wet  well  without  the  need  for  fastening  or 
unfastening.  Liquid  level  is  controlled  by  the 
number  of  pumps  operating.  Each  rise  or  fall  of  9 
inches  in  liquid  level  is  sensed  by  a  bubble  system 
and  causes  one  pump  to  be  turned  on  or  off.  The 
station  will  operate  unmanned.  (Peters-PTT) 
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AUTOMATIC  THROTTLE  HOSE  -  NEW  FLOW 
REGULATOR, 

Eidgenoessische  Technische  Hochschule,   Zurich 
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APPLICATION  OF  FUNCTIONAL  ANALYSIS 
TO  OPTIMIZATION  OF  A  VARIABLE  HEAD 
MULTIRESERVOIR  POWER  SYSTEM  FOR 
LONG-TERM  REGULATION, 

Ain  Shams  Univ.,  Cairo  (Egypt).  Faculty  of  Engi- 
neering. 

S.  A.  Soliman,  and  G.  S.  Christensen. 
Water  Resources  Research  WRERAO,  Vol.  22, 
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National    Research    Council    of    Canada    Grant 
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Descriptors:  'Functional  analysis,  'Varied  flow, 
•Power  head,  'Reservoirs,  'Hydroelectric  power, 
•Long-term  planning,  Regulations,  Mathematical 
analysis,  Multi-purpose  reservoirs.  Water  supply, 
Rivers,  Stochastic  hydrology. 


Functional  analysis  and  minimum  norm  formula- 
tion are  employed  to  solve  the  optimal  long-term 
problem  of  a  hydro  power  system  for  maximum 
total  expected  benefits  (benefits  from  energy  gener- 
ated by  a  hydro  power  system  over  the  planning 
f>eriod  plus  the  expected  future  returns  from  water 
eft  in  storage  at  the  end  of  that  period).  The 
method  proposed  in  this  paper  has  the  ability  to 
deal  with  large  scale  coupled  power  systems.  Most 
of  the  current  approaches  use  composite  reser- 
voirs. The  proposed  method  takes  into  account  the 
water  head  variation  and  the  stochasticity  of  the 
water  inflows.  It  is  assumed  that  their  probability 
properties  are  preestimated  from  past  history.  The 
expected  value  for  these  random  inflows  is  used. 
Numerical  results  are  presented  for  a  real  system  in 
operation  including  up  to  six  reservoirs  for  widely 
different  water  conditions.  The  computing  time  to 
get  the  optimal  solution  for  this,  using  the  pro- 
posed approach,  was  very  small  compared  to  the 
computing  time  using  other  techniques  such  as  the 
Aggregation/Decomposition  approach.  (Lantz- 
PTT) 
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SOME  DEVELOPMENTS  IN  PRESSURE  RE- 
DUCTION, 

Bristol  Waterworks  Co.  (England). 

S.  G.  Bessey. 

Journal  of  the  Institution  of  Water  Engineers  and 
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Descriptors:  'Leakage,  'Water  pressure,  'Hydrau- 
lic equipment,  Pressure  distribution,  Process  con- 
trol, Automation,  Computer,  Flow,  Pumpage. 

The  Bristol  Waterworks  Company  has  utilized  a 
microprocessor-based  telemetry  system  of  flow 
compensated  pressure  reduction  since  1976.  The 
company  has  found  several  economic  limitations  to 
the  application  of  the  computer-controlled  pres- 
sure reducing  valve  and  has  pioneered  the  devel- 
opment of  a  hydraulically  operated  alternative  for 
smaller  zones.  The  hydraulic  flow  compensating 
pressure  reducing  valve  (PRV)  uses  an  orifice 
plate  bolted  to  a  standard  PRV  to  sense  flow  rate. 
At  higher  flows,  the  high  pressure  differential 
across  the  orifice  plate  is  transferred  to  the  relay 
unit  which  causes  the  valve  to  open,  delivering  a 
higher  outlet  pressure.  Remote  users  are  more 
easily  accommodated  in  a  segmented  large  zone 
under  several  hydraulic  valves  due  to  the  shorter 
distance  involved  and  the  ability  to  set  each  valve 
individually.  The  company's  first  conversion  of  a 
small  induction  motor-pumpset  to  variable-speed 
drive  resulted  in  a  reduction  of  energy  use  of  23% 
and  in  pumped  quantity  of  14%.  The  company  is 
currently  assessing  the  conversion  of  a  fixed-speed 
autopneumatic  station  to  variable-speed  duty  with 
flow  compensation.  (Geiger-PTT) 
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SUBMERSIBLE  PUMPS  HELP  IMPROVE 
WATER  SUPPLY  FROM  DEEP  LIMESTONE 
WELL, 

Bluffton  Electrical  and  Water  Utilities  Dept.,  IN. 
E.  C.  Davis. 

Public  Works,  Vol.  117,  No.  2,  p  58-59,  February 
1986.  1  fig. 

Descriptors:  'Pumps,  'Pumping,  'Wells,  'Pump 
wells,  Pumping  tests,  Pumpage,  Pump  testing, 
Deep  wells,  Water  supply. 

An  additional  144,000  gallons  of  pumpage  per  day 
was  made  possible  at  the  Bluffton  waterworks  after 
well  cleaning,  providing  a  deeper  setting  of  the 
submersible  pumping  unit,  and  modifying  the 
standard  submersible  system  and  its  installation.  An 
air-control  type  of  relief  valve  used  in  the  dis- 
charge pipe  prevented  too-rapid  air  discharge  at 
start-up  and  joint  locking  compound  was  applied 
to  each  of  the  threaded  column  pipe  points  to 
prevent  unscrewing  of  the  pump  column  due  to 
starting  torque.  Pump  and  motor  construction 
were  of  materials  to  resist  chemical  attack,  and  the 
pump  was  supplied  with  sufficiently  large  pump 
impeller  passages  to  permit  handling  of  small  slugs 
during  the  cleaning  process.  Following  well  clean- 
ing, a  two-stage  Ni-Resist  pump  with  8-inch  bowls 


driven  by  a  2-pole,  6-inch,  40-hp  Franklin  submers- 
ible motor  with  Ni-Resist  construction  was  in- 
stalled. The  success  of  the  present  experiment 
seems  to  have  implications  for  the  rejuvenation  of 
wells  of  similar  kind.  (Geiger-PTT) 
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ANALYSIS   OF  STRATIGRAPHIC  CONTROL 
ON  RIVER  BANK  FAILURE, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Geology. 
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INTEGRATED     DEBRIS     FLOW     OBSERVA- 
TIONS, 

Kyoto   Univ.    (Japan).    Disaster    Prevention    Re- 
search Inst. 
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WORLD'S  HIGHEST  DAM  CONQUERS 
HARSH  ENVIRONMENT, 

Vsesoyuznyi        Gidroproektno-Izyskatel'skii        i 

Nauchno-Issledovatel'skii      Inst.      'Gidroproekt', 

Moscow  (USSR). 
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3,  p  17-19,  March  1986.  3  fig,  2  tab. 

Descriptors:  'Rogun  dam,  'Tadjik  SSR,  •Precipi- 
tation, *Snow,  'Cold  weather  construction,  'Dam 
construction,  'Earth  dams,  'Rockfill  dams, 
•Earthquake  engineering,  Hydroelectric  plants, 
Tunnels,  Gates,  Permeability,  Pore  pressure,  Soil 
water,  Powerplant. 

The  main  characteristics  and  special  features  of  the 
335  m-high  Rogun  earth-  and  rock-fill  dam  project 
in  the  Tadjik  SSR  are  described.  When  complete 
the  installed  capacity  will  be  3,600  MW  and  the 
dam  will  be  the  highest  in  the  world.  The  tempera- 
ture at  the  site  ranges  from  a  maximum  of  40  C  to  a 
minimum  of -31  C,  with  annual  precipitation  reach- 
ing 816  mm,  and  with  an  average  depth  of  snowfall 
in  winter  of  61  cm.  The  construction  site  is  also  in 
a  zone  of  high  seismic  and  tectonic  activity. 
Among  the  noteworthy  construction  techniques 
are  continuous  cycle  technique  of  dam  construc- 
tion, which  calls  for  the  combined  use  of  vehicles 
and  conveyer  systems  at  the  borrow  area  and  at 
the  dam.  Other  unusual  design  solutions  include: 
the  integration  of  discharge  tunnels  at  the  service 
outlet  works  with  the  surface  and  lower-level  in- 
takes, making  one  outlet  system;  the  use  of  the  end 
portions  of  the  diversion  tunnels  as  a  tailrace 
tunnel;  the  use  of  the  main  gates  in  the  diversion 
tunnels,  designed  for  a  head  of  up  to  200  m;  the  use 
of  the  crane  track  supports  in  the  gate  chambers  of 
the  outlet  works  without  the  crane  runway  col- 
umns; and  the  use  of  cast  concrete  to  fill  the  space 
behind  the  lining  of  the  penstocks.  The  grade  IX 
seismicity  of  the  region  dictated  special  measures 
to  ensure  dam  stability,  including:  filling  external 
dam  zones  with  graded  rock  with  a  permeability 
coefficient  of  not  less  than  0.001  cm/sec;  compac- 
tion of  the  material  in  the  shells  to  an  extent  that 
prevents  the  development  of  dynamic  pore  pres- 
sure in  the  upstream  shell  in  the  event  of  subsid- 
ence deformation;  and  lower  shearing  strength 
characteristics  of  the  soil  material  in  the  dam  are 
adopted  in  the  seismic  impact  stability  analysis. 
(Rochester-PTT) 
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EVALUATION  OF  ELECTRICAL  RESISTIVITY 
METHODS  IN  THE  INVESTIGATION  OP 
KARSTIC  FEATURES,  EL  CAJON  DAM  SITE, 
HONDURAS, 

Florida  Univ.,  Gainesville.  Dept.  of  Geology. 
D.  L.  Smith,  and  A.  F.  Randazzo. 
Engineering  Geology,  Vol.  22,  No.  3,  p  217-230, 
April  1986.  12  fig,  7  ref. 
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Descriptors:  'Electrical  resistivity,  *Karst,  *E1 
Cajon  Dam,  'Honduras  'Electrode  arrays,  •Fault- 
ing, 'Fracture  Zones,  'Dissolution  features, 
•Damsites,  'Dam  construction,  Wenner  array, 
Schlumberger  array,  Bristow  array,  Pole-Dipole 
array,  Cost  analysis,  Field  tests,  Humuya  River. 

Wenner  electrode  array,  Schlumberger  array,  and 
Bristow  (pole-dipole)  array  configurations  of  elec- 
trical resistivity  measurements  were  used  to  detect 
the  presence  of  subsurface  dissolution  features  at 
the  El  Cajon  dam  site  in  Honduras.  The  construc- 
tion site,  located  on  the  Humuya  River  in  a  region 
of  extensive  karst  development,  faulting,  and  min- 
eralization along  fracture  zones,  posed  a  special 
challenge  to  the  application  of  standard  resistivity 
techniques  because  of  the  presence  of  a  cofferdam 
and  the  advanced  stage  of  construction.  Transects 
were  made  parallel  and  perpendicular  to  the  river 
valley  floor.  The  best  results  were  obtained  with 
the  Schlumberger  and  Bristow  array  configura- 
tions. Several  zones  of  anomalously  high  resistivity 
were  detected.  Subsequent  drilling  confirmed  the 
presence  of  subsurface  dissolution  features  that 
could  have  seriously  jeopardized  the  dam.  These 
surveys  represent  an  accurate,  economic,  and  reli- 
able procedure  for  regions  where  construction  has 
progressed  significantly  and  where  complex  geo- 
logic terrain  exists.  (Author's  abstract-PTT) 
W86-04747 


DESIGN    OF    PERVIOUS    PRESSURE    TUN- 
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Eidgenoessische  Technische  Hochschule,  Zurich 
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ON-SITE  ASSESSMENT  OF  ROCK  DISCONTI- 
NUITIES FROM  RESISTrVTTY  LOGS.  T-L 
LOG:  A  NEW  LOGGING  TECHNIQUE, 

Imperial  Coll.  of  Science  and  Technology,  London 
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Descriptors:  'Rocks,  'Resistivity,  'On-site  investi- 
gations, Discontinuities,  Computers,  Hydraulic 
properties,  Fractures,  Geophysical  parameters, 
Rock  properties. 

The  extent  to  which  the  discontinuities  of  a  frac- 
tured formation  can  be  assessed  from  parameters 
inferred  from  normal  resistivity  logs  was  examined. 
Using  a  microcomputer  in  series  with  the  logging 
unit,  a  zonation  process  was  applied  to  the  logs, 
which  were  interpreted  in  terms  of  a  series  of  beds, 
each  having  specific  thickness  and  resistivity,  and  a 
new  parameter  defined  by  the  difference  between 
transverse  and  longitudinal  resistivities  was  com- 
puted (T-L  log).  In  almost  all  the  cases  in  which 
the  method  was  applied,  the  results  were  satisfac- 
tory and  the  microcomputer-based  software  and 
hardware  package  that  was  developed  for  the 
automatic  processing  of  the  data  was  very  effi- 
cient. The  logs  were  processed  directly  in  the  field 
by  an  ACORN-ATOM  8-bit,  32K  microcomputer, 
and  all  the  software  necessary  for  data  processing 
were  kept  in  an  EPROM  Module.  (Peters-PTT) 
W86-05113 


8F.  Concrete 


LARGE   CONCRETE   DAM    CONSTRUCTION 
IN  THE  USSR, 

Vsesoyuznyi        Gidroproektno-Izyskatel'skii        i 

Nauchno-IssledovateFskii      Inst.      'Gidroproekt', 

Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  8A. 

W86-05004 


8G.  Materials 


EVALUATION  OF  ELECTRICAL  RESISTTVLTY 
METHODS    IN    THE    INVESTIGATION    OF 


KARSTIC  FEATURES,  EL  CAJON  DAM  SITE, 
HONDURAS, 

Florida  Univ.,  Gainesville.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  8E. 
W86-04747 


PLASTIC  LINING  ON  RTVERTON  UNIT,  WY- 
OMING, 

R.  W.  Wilkinson. 

Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  Ill,  No.  3,  p  287-298,  September 
1985.  6  fig,  4  tab,  7  ref. 

Descriptors:  'Plastics,  'Linings,  'Riverton  Unit, 
'Wyoming,  Water  conveyance,  Polyvinyl-chlo- 
ride,  Irrigation  engineering,  Costs,  Design  stand- 
ards, Construction,  On-site  investigations. 

Since  1975,  the  Bureau  of  Reclamation  has  in- 
stalled approximately  25.8  miles  (41.5  km)  of  PVC 
(polyvinyl-chloride)  lining  in  the  distribution 
system  of  the  Riverton  Irrigation  Project.  The 
lining  is  part  of  a  $40,000,000  rehabilitation  pro- 
gram designed  to  stop  waterlogging  of  adjacent 
farmland  and  conserve  water.  This  paper  describes 
this  project  through  discussions  covering:  site  in- 
vestigations and  surveys,  design,  specifications, 
construction,  lining  performance,  and  costs.  The 
PVC  sections  have  performed  well.  In  the  few 
occasions  when  the  lining  slid  down  the  side  slope, 
the  slippage  occurred  either  downstream  of  drop 
structures,  or  immediately  upstream  of  inlet  transi- 
tions for  in-line  structures.  Final  costs  of  23  con- 
tracts involving  the  PVC  lining  are  tabulated. 
(Peters-PTT) 
W86-05240 


81.  Fisheries  Engineering 


INNOVATIVE  DESIGN  OVERCOMES  MULTI- 
PLE INSTLTUTIONAL  BARRIERS  AT  HYDRO 
PLANT, 

For  primary  bibliographic  entry  see  Field  8C. 
W86-04682 


RIVER  BASINS, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy). 
R.  L.  Welcomme. 

Available  from  the  FAO,  Via  delle  Terme  di  Cara- 
calla,  001000  Rome,  Italy.  Price:  $7.50.  FAO  Fish- 
eries Technical  Paper  202,  1983.  60  p,  22  fig,  3  tab, 
40  ref. 

Descriptors:  'River  basins,  'Fisheries,  'Fish  popu- 
lations, 'Fish  management,  'Fishing  gear,  Fish, 
Ecology,  Fishing,  Fish  stocking,  Water  resources 
development,  Erosion,  Hydraulic  structures, 
Water  quality,  Aquaculture,  Fish  farming. 

Rivers  may  be  divided  into  fast-flowing,  upland 
reaches  and  slow-flowing,  lowland  reaches.  The 
ecology  of  a  river  depends  to  a  great  extent  on  its 
flood  regime.  Fish  are  highly  adapted  to  these 
seasonally  repetitive  events.  Lowland  reaches  of 
rivers  usually  support  fisheries  of  exceptional 
value.  Capture  methods  vary  with  seasonal 
changes  occurring  in  the  fish  communities.  In  gen- 
eral, there  are  three  main  levels  at  which  fish 
stocks  may  be  evaluated.  The  first  consists  of  using 
rapid  methods  for  the  approximate  evaluation  of 
fish  stocks  based  on  extrapolation  from  other  simi- 
lar river  systems.  The  second  consists  of  the  eval- 
uation of  the  fishery  through  frame  surveys  and 
catch  assesssment  surveys.  The  third  level  consists 
of  more  traditional  methods  for  assessment  of  the 
stocks  by  experimental  fishing.  Changes  in  the 
quality  of  water  through  pollution  causes  a  direct 
effect  on  fish,  whereas  other  processes  such  as 
sedimentation  and  the  presence  of  hydraulic  struc- 
tures may  indirectly  affect  fish  populations.  Man- 
agement techniques  to  compensate  for  the  effect  of 
these  changes  included  the  careful  control  fo  the 
fishery  within  the  natural  environment  as  well  as 
the  abiotic  factors  which  affect  the  aquatic  system. 
(Geiger  -  PTT) 
W86-04816 
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Determination  of  Dicamba  and  2,4-D  in  Water 
and  Soil  by  Isotope  Dilution  GC/MS, 
W86-04692  5A 

2-CHLOROPHENOL 

Oxidation  of  2-Chlorophenol  Using  Ozone  and 

Ultraviolet  Radiation, 

W86-O5057  5D 

ABIOSESTON 

Significance   and   Degree  of  Abioseston   Con- 
sumption in  the  Filter-Feeder  Daphnia  galeata 
SARS  am.  RICHARD  (Cladocera)  in  Lake  Ba- 
laton, 
W86-05085  5B 

ACCELERATED  EROSION 

Results  of  Recent  Research  on  Erosion  Process- 
es in  Hungary, 
W86-04903  2J 

ACCUMULATION 

Helium  Accumulation  in  Groundwater.   II:  A 
Model  for  the  Accumulation  of  the  Crustal  4He 
Degassing  Flux, 
W86-05291  2F 

ACETIC  ACID 

Characterization  of  Aerobic  and  Facultative  An- 
aerobic Bacteria  from  the  Liquid  Phase  of  an 
Anaerobic     Fixed-Bed     Digester     Treating     a 
Cheese  Whey  Substrate, 
W86-05199  5D 

ACID  DEPOSITION 

Acid  Rain  in  Western  Europe  and  Northeastern 
United  States  -  A  Technical  Appraisal, 
W86-05039  5B 

ACID  RAIN 

Acid  Rain  -  A  Further  Look  at  the  Evidence, 
W86-04704  5B 

Opportunities  for  Improving  the  Cost-Effective- 
ness of  Acid  Rain  Control  Strategies, 
W86-04946  5G 

Acid  Rain  in  Western  Europe  and  Northeastern 
United  States  -  A  Technical  Appraisal, 
W86-05039  5B 

Sources  and   Sinks  of  Ions  in  a  Soft  Water, 

Acidic  Lake  in  Florida, 

W86-05217  5B 

Predicting  pH,  Alkalinity,  and  Total  Acidity  in 
Stream  Water  During  Episodic  Events, 
W86-05250  5B 


Regional  pH-Alkalinity  Relationship, 
W86-05338 


2K 


Distribution  of  Acid  Deposition  in  Germany, 
W86-05413  5B 

Atmospheric  Ammonium  Sulphate  Deposition 
and  Its  Role  in  the  Acidification  and  Nitrogen 
Enrichment  of  Poorly  Buffered  Aquatic  Sys- 
tems, 
W86-05414  5B 

Effects  of  Acid  Deposition  on  Crops  and  For- 
ests, 
W86-05415  5B 

Effect  of  Airborne  Sulphur  and  Nitrogen  Depo- 
sition  on   Aquatic   and   Terrestrial   Heathland 
Vegetation, 
W86-05416  5B 

ACID  STREAMS 

Effects  of  Acid  Exposure  on  the  Ion  Regulation 
and  Seawater  Adaptation  of  Coho  Salmon  (On- 
corhynchus  kisutch)  Parrs  and  Smolts, 
W86-05061  5C 


SUBJECT  INDEX 


ACID  WATER 

Sources  and   Sinks  of  Ions  in  a  Soft  Water, 

Acidic  Lake  in  Florida, 

W86-05217  5B 

Contact  Flocculation-Filtration  Of  Low-Turbid- 
ity, Highly  Coloured  Acid  Moorland  Water, 
W86-05303  5F 

ACOUSTICS 

Moving   Boat  Discharge  Measurements  Using 

Acoustic  Doppler  Techniques, 

W86-04793  7B 

ACROLEIN 

Bromination  and  Gas  Chromatographic  Deter- 
mination of  Micro  Amounts  of  Acrolein  in  Rain 
Water, 
W86-04711  5  A 

ACRYLAMTDE  GROUT 

Durable  Chemical  Grout  Solves  'Case  of  the 

Disappearing  Lake', 

W86-04742  8A 

ACTIVATED  CARBON 

Steam-Regenerated  Activated  Carbon:  An  Emis- 
sion-Free, Cost-Effective  Ground  Water  Treat- 
ment Process, 
W86-04950  5G 

Adsorption,  Desorption,  and  Bioregeneration  in 
an  Anaerobic,  Granular  Activated  Carbon  Reac- 
tor for  the  Removal  of  Phenol, 
W86-05017  5D 

Effects   of  Non-Ideal   Competition   on    Multi- 
Component  Adsorption  Equilibria, 
W86-05023  5F 

Biodegradability  and  GAC  Adsorbability  of  Mi- 

cropollutants  by  Preozonation, 

W86-05040  5F 

Design  of  Rapid  Small-Scale  Adsorption  Tests 

for  a  Constant  Diffusivity, 

W86-05135  5D 

Modeling  and   Performance  of  the  Activated 
Sludge-Powdered  Activated  Carbon  Process  in 
the  Presence  of  4,6-Dinitro-o-Cresol, 
W86-05136  5D 

PAC-Activated   Sludge  Treatment   of  a  Steel 

Mill  Coke-Plant  Wastewater, 

W86-05137  5D 

Thermal  Reactivation  of  Activated  Carbon  with 

a  Two-Stage  Fluid  Bed  Reactor, 

W86-05144  5D 

Ozone    and    Activated    Carbon    for    Tertiary 

Wastewater  Treatment, 

W86-05269  5D 

Powered  Activated  Carbon  and  Ozone-Assisted 
Activated   Sludge  Treatment  for  Removal  of 
Toxic  Organic  Compounds, 
W86-05274  5D 

ACTIVATED  SLUDGE 

Sludge  Odor  Control:  If  At  First  You  Don't 

Succeed..., 

W86-04736  5D 

Copper   (2+),    Zinc   (2+),   and   Nickel    (2+) 

Uptake  by  Activated  Sludge, 

W86-04755  5D 

Comparative  Removal  of  Toxic  Pollutants  by 
Six  Wastewater  Treatment  Processes, 
W86-05016  5D 

Activated  Sludge  Control  for  Seasonal  Nitrifica- 
tion, 
W86-05030  5D 


Relationship  between  SVI  and  Activated  Sludge 

Settling  Characteristics, 

W86-05082  5D 

Some  Rheological  Features  of  Concentrated 
Excess  Activated  Sludge  of  Thixotropic  Nature, 
W86-05262  5D 

Powered  Activated  Carbon  and  Ozone-Assisted 
Activated  Sludge  Treatment  for  Removal  of 
Toxic  Organic  Compounds, 
W86-05274  5D 

Using  ATP  To  Determine  The  Chlorine  Resist- 
ance of  Filamentous  Bacteria  Associated  With 
Activated  Sludge  Bulking, 
W86-O5310  5D 

ACTIVATED  SLUDGE  PROCESS 

Chemistry,    Microbiology,    and    Modeling    of 
Chlorination  for  Activated  Sludge  Bulking  Con- 
trol, 
W86-05083  5D 

Accuracy  and  Precision  of  Plant  Scale  and  Shop 
Clean  Water  Oxygen  Transfer  Tests, 
W86-05132  5D 

Evaluation   of  Factors   Affecting   the  Oxygen 

Transfer    from    High-Speed    Floating  Surface 

Aerators, 

W86-05133  5D 

Modeling   and   Performance  of  the  Activated 
Sludge-Powdered  Activated  Carbon  Process  in 
the  Presence  of  4,6-Dinitro-o-Cresol, 
W86-05136  5D 

PAC-Activated   Sludge  Treatment  of  a   Steel 

Mill  Coke-Plant  Wastewater, 

W86-05137  5D 

Feedforward  Control  of  a  Wastewater  Plant, 
W86-05335  5D 

ADENOSINE  TRIPHOSPHATE 

Using  ATP  To  Determine  The  Chlorine  Resist- 
ance of  Filamentous  Bacteria  Associated  With 
Activated  Sludge  Bulking, 
W86-O5310  5D 

ADSORBENTS 

Gas  Chromatographic  Evaluation  of  the  Organ- 
ic Components  present  in  the  Atmosphere  at 
Trace  Levels  with  the  Aid  of  Carbopack  B  for 
Pre-Concentration  of  the  Sample, 
W86-04710  5A 

Adsorption  of  Organic  Pollutants  on  Montmoril- 

lonite  Treated  with  Amines, 

W86-O5022  5F 

ADSORPTION 

Copper   (2  +  ),    Zinc   (2+),    and   Nickel    (2+) 

Uptake  by  Activated  Sludge, 

W86-04755  5D 


Tracer  Measurements  in  Lowland  Rivers, 
W86-04797 
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Adsorption,  Desorption,  and  Bioregeneration  in 
an  Anaerobic,  Granular  Activated  Carbon  Reac- 
tor for  the  Removal  of  Phenol, 
W86-05017  5D 

Adsorption  of  Lead  and  Zinc  on  Blast  Furnace 

Iron  Oxide  Solids, 

W86-O5055  5D 

Design  of  Rapid  Small-Scale  Adsorption  Tests 

for  a  Constant  Diffusivity, 

W86-05135  5D 

Effect  of  Al  and  Humic  Acids  on  the  241  Am 
Adsorption  on  the  Exoskeleton  of  the  Crayfish 
Astacus  Leptodactylus  Eschscholtz, 
W86-05328  5B 
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Use  of  Dyes  and  Proteins  as  Indicators  of  Virus 

Adsorption  to  Soils, 

W86-05330  5B 

Determination  of  the  Percentage  Adsorption  of 
Unknown  Organic  Compounds  from  Water  with 
a  Multi-Column  Technique, 
W86-05332  5A 

ADSORPTION  EQUILIBRIA 

Effects   of  Non-Ideal   Competition    on    Multi- 
Component  Adsorption  Equilibria, 
W86-05023  5F 

ADSORPTION  ISOTHERMS 

Effects   of  Non-Ideal    Competition    on    Multi- 
Component  Adsorption  Equilibria, 
W86-05023  5F 

AERATED  LAGOONS 

Comparative  Removal  of  Toxic  Pollutants  by 
Six  Wastewater  Treatment  Processes, 
W86-05016  5D 

AERATION 

Height  and  Speed  of  Capillary  Rise  of  Water  in 

Medium  Loam  Soils, 

W86-O4730  2G 

Accuracy  and  Precision  of  Plant  Scale  and  Shop 
Clean  Water  Oxygen  Transfer  Tests, 
W86-05132  5D 

Evaluation  of  Factors   Affecting   the  Oxygen 

Transfer    from    High-Speed    Floating  Surface 

Aerators, 

W86-05133  5D 

Effect  of  Biomass  on  Oxygen  Transfer  in  RBC 

Systems, 

W86-05134  5D 

Feedforward  Control  of  a  Wastewater  Plant, 
W86-05335  5D 

AERATION  ZONE 

Investigation  of  Water  Movement  in  the  Unsatu- 
rated Zone  Under  an  Irrigated  Area  using  Envi- 
ronmental Tritium, 
W86-05210  2G 

AERIAL  CROSSING 

Tight  Money  Hampers  Cleveland  Sewer  Jobs, 
W86-04754  6C 

AERIAL  PHOTOGRAPHY 

Differential    Bare    Field    Drainage    Properties 
from  Airborne  Microwave  Observations, 
W86-05245  2G 

AERIAL  RECONNAISSANCE 

Natural  Flow  Visualization  in  Lake  Eyre,  South 

Australia, 

W86-04981  2H 

AEROBIC  BACTERIA 

Characterization  of  Aerobic  and  Facultative  An- 
aerobic Bacteria  from  the  Liquid  Phase  of  an 
Anaerobic     Fixed-Bed     Digester     Treating     a 
Cheese  Whey  Substrate, 
W86-05199  5D 

AEROBIC  TREATMENT  'ANAEROBIC 
TREATMENT 

At  the  Root  of  the  Matter, 

W86-05122  5D 

AEROSOLS 

Experiments  on  Aerosol  Scavenging  by  Natural 
Snow  Crystals  Part  III.  The  Effect  of  Snow 
Crystal  Charge  on  Collection  Efficiency, 
W86-05093  2C 

AESTHETICS 

Monitoring  Sebago  Lake  Water  Quality  Below 

the  Thermocline, 

W86-05027  5F 


AGRICULTURAL  HYDROLOGY 

Effects  of  Water  Development  on  the  Hydrolo- 
gy and  Morphology  of  Platte  River  Channels, 
South-Central  Nebraska, 
W86-04897  2E 

AGRICULTURAL  RUNOFF 

Potassium  Losses  in  Runoff  and  Drainage 
Waters  from  Cropped,  Large-scale  Lysimeters, 
W86-05388  5B 

AGRICULTURAL  WATERSHEDS 

Soil  Erosion  and  Agriculture  in  the  World:  An 
Assessment  and  Hydrological  Implications, 
W86-04923  4D 

Headwater   Stream   Losses   of  Nitrogen   from 

Two  Coastal  Plain  Watersheds, 

W86-05398  5B 

AGRICULTURE 

Irrigated  Agriculture  and  Ground- Water  Mining 

on  the  High  Plains  of  Texas,  USA, 

W86-05283  4B 

AIR  EMISSIONS 

Environmental  Aspects  of  the  Combustion  of 

Sewage  Sludge  in  a  Utility  Boiler, 

W86-04948  5E 

AIR  POLLUTION 

Gas  Chromatographic  Evaluation  of  the  Organ- 
ic Components  present  in  the  Atmosphere  at 
Trace  Levels  with  the  Aid  of  Carbopack  B  for 
Pre-Concentration  of  the  Sample, 
W86-04710  5  A 

Health  Effects  and  Risks  from  Rn222  in  Drink- 
ing Water, 
W86-05143  5C 

AIR-WATER  INTERFACES 

Model  of  Gas  Transfer  Across  Air- Water  Inter- 
faces with  Capillary  Waves, 
W86-05099  2H 


ALASKA 

Daily  Flow  Statistics  of  Alaskan  Streams, 
W86-04784 
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Some  characteristics  of  the  Carbon  Compounds 

Released  by  Daphnia, 

W86-05185  2H 

Zonation   in    Periphyton   Colonizing   Concrete 
Blocks  on  the  Shore  of  Lake  Zegrzynskie, 
W86-05193  2H 

ALGAL  CONTROL 

Algae  Removal  by   Fine  Sand/Silt  Filtration, 
W86-05344  5F 

ALGAL  GROWTH 

Application  of  an  Algal  Assay  to  Assess  Toxici- 
ty and  Eutrophication  in  Polluted  Streams, 
W86-O4780  5C 

Photosynthetic  Production  of  a  Brackish  Watei 
Community  of  Chara  Tomentosa  L.  and  Its  De- 
pendence on  Environmental  Conditions, 
W86-05151  2C 

Epipelic  Algal  Flora  of  the  River  Wye  System 

Wales,  UK.  1.  Productivity  and  Total  Biomasi 

Dynamics, 

W86-05158  2H 

ALGICTOE 

Controlling  Taste  and  Odor  with  Chlorine  Diox 

ide, 

W86-04733  51 

ALGORITHMS 

Determination  of  a  Measuring  Network  Alonj 

Rivers, 

W86-04811  7/ 

ALKALIMETRIC  MONITORING 

Improved  Alkalimetric  Monitoring  for  Anaero 
bic  Digestion  of  High-Strength  Wastes, 
W86-05037  51 

ALKALINITY 

Predicting  pH,  Alkalinity,  and  Total  Acidity  ii 
Stream  Water  During  Episodic  Events, 
W86-05250  51 


ALBERTA 

Role    of    Suspended    Sediment    in    Irrigation 
Return  Flow  Chemistry,  Southern  Alberta, 
W86-05211  5B 

ALGA-BACTERIUM  INTERACTIONS 

Diffusion  through  a  Double-Sided  Plate:  Devel- 
opment of  a  Method  to  Study  Alga-Bacterium 
Interactions, 
W86-05277  5A 

ALGAE 

Monitoring  Sebago  Lake  Water  Quality  Below 

the  Thermocline, 

W86-05027  5F 

Influence  of  Copper  in  Various  Forms  on  Natu- 
ral Phytoplanktonic  Populations  from  the  Sague- 
nay  River,  Quebec,  Canada.  (Influence  de  la 
Speciation  du  Cuivre  sur  les  Populations  Phyto- 
planctoniques  Naturelles  de  la  Riviere  du  Sague- 
nay,  Quebec,  Canada.), 
W86-05162  5C 

Food   Size   Spectra   and   Species   Replacement 

within  Herbivorous  Zooplankton, 

W86-05168  2H 

In  Situ  Pulse  Light  Fluorometer  for  Chlorophyll 
Determination  as  a  Monitor  for  Vertical  and 
Horizontal  Phytoplankton  Distribution  in  Lakes, 
W86-05175  2H 

14C-Labelling  Patterns  of  Phytoplankton:  Spe- 
cific Activity  of  Different  Product  Pools, 
W86-05176  5A 


Regional  pH-Alkalinity  Relationship, 
W86-05338 
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ALLUVIUM 

Tracer  Measurements  in  Lowland  Rivers, 
W86-04797  7] 

Simulation  of  Fluid  Flow  and  Energy  Transpoi 
Processes  Associated  with  High  Level  Radioat 
tive  Waste  Disposal  in  Unsaturated  AHuviun 
W86-05223  51 

ALUMINUM 

Effect  of  Al  and  Humic  Acids  on  the  241  Ai 
Adsorption  on  the  Exoskeleton  of  the  Crayfu 
Astacus  Leptodactylus  Eschscholtz, 
W86-05328  5 

Alternative  Aluminium  Flocculants  Controllin 

Micropollutants, 

W86-05404  5 

ALUMINUM  PHOSPHATE 

Lake  Restoration:  A  Five- Year  Evaluation  < 

the  Mirror  and  Shadow  Lake  Project  Waupac 

Wisconsin, 

W86-04939  5i 

ALUMINUM  SULFATE 

Alternative  Aluminium  Flocculants  Controllii 

Micropollutants, 

W86-05404  5 

AMAZON  RIVER 

Water  Discharge  and  Suspended  Sediment  Co 
centrations  in  the  Amazon  River:  1982-1984, 
W86-05222  2 
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AMES  ASSAY 

Screening  Complex  Hazardous  Wastes  for  Muta- 
genic Activity  using  a  Modified  Version  of  the 
TLC/Salmonella  Assay, 
W86-04709  5A 

AMINO  ACIDS 

Occurrence  of  Cadmium  in  Crabs  (Cancer  pa- 
gurus)  and  the  Isolation  and  Properties  of  Cad- 
mium Metallothionein, 
W86-04756  5A 

AMITROLE 
Removal   of  Paraquat,    Diquat,    and   Amitrole 
from  Aqueous  Solution  by  Chemically  Modified 
Peat, 
W86-05383  5G 

AMMONIA 

Inhibition  Kinetics  of  Nitrification  in  Continu- 
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Anaerobic  Filtration  of  a  Distillery  Waste, 
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Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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l  WATER  CYCLE 
5A.  General 


»OINT  RAINFALL  GENERATOR  WITH  ES- 
[ERNAL  STORM  STRUCTURE, 

Jniversite  Libre  de  Bruxelles  (Belgium).  Center 

or  Statistics  and  Operations  Research. 

.  L.  Marien,  and  G.  L.  Vandewiele. 

Vater  Resource  Research  WRERAO,  Vol.  22, 

to.  4,  p  475-482,  April,  1986.  5  fig,  3  tab,  16  ref,  3 

ppend. 

)escriptors:  'Hydrologic  models,  'Precipitation, 
Rainfall,  'Rainfall  simulators,  Storms,  Model 
tudies,  Synthetic  hydrology,  Rainstorms,  Predic- 
ion,  Flood  forecasting. 

I  point  rainfall  generator  is  a  probabilistic  model 
ar  the  time  series  of  rainfall  as  observed  in  one 
eographical  point.  The  generator  described  in  this 
aper  is  a  continuous  time  model  based  on  13.S 
ears  of  10-min  point  rainfalls  observed  in  Belgium 
nd  digitized  with  a  resolution  of  0.1  mm.  The 
enerator  attempts  to  model  all  features  of  the 
ainfall  time  series  which  are  important  for  flood 
tudies  as  accurately  as  possible.  The  original  as- 
ects  of  the  model  are  1)  the  way  in  which  storms 
re  defined  and  2)  the  theoretical  model  for  the 
iternal  storm  characteristics.  The  storm  definition 
as  the  advantage  that  the  important  characteris- 
es of  successive  storms  are  fully  independent  and 
recisely  modelled,  even  on  time  bases  as  small  as 
0  min.  The  model  of  the  internal  storm  character- 
itics  has  a  strong  theoretical  structure,  which  jus- 
fies  better  the  extrapolation  of  this  model  to 
were  storms  for  which  the  data  are  very  sparse, 
"his  can  be  important  when  using  the  model  to 
mulate  severe  flood  events.  (Cassar-PTT) 
/86-05427 


ARAMETER  UNCERTAINTY  IN  ESTLMA- 
ION  OF  SPATIAL  FUNCTIONS:  BAYESIAN 
NALYSIS, 

linnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

I ydraulic  Lab. 

I  K.  Kitanidis. 

/ater  Resources  Research  WRERAO,  Vol.  22, 

to.  4,  p  499-507,  April,  1986.  21  ref,  2  append. 

lescriptors:  *Hydrologic  models,  'Bayesian  anal- 
sis,  'Stochastic  processes,  'Spatial  distribution, 
Parametric  hydrology,  Rainfall,  Transmissivity, 
ate  of  pollutants,  Model  studies,  Mathematical 
udies,  Kriging. 

inear  estimation  has  found  many  applications  in 
le  inference  of  spatial  functions  in  surface  and 
ibsurface  hydrology.  The  effect  of  parameter  un- 
ertainty  is  examined  in  a  Bayesian  framework 
ith  emphasis  on  the  derivation  of  the  Bayesian 
istribution  (and  its  first  two  moments)  of  un- 
Down  quantities  given  some  measurements.  This 
istribution  accounts  not  only  for  natural  variabili- 
ty but  also  for  parameter  uncertainty.  For  known 
ovariance  parameters  the  Bayesian  distribution  (is 
raussian  processes)  with  the  mean  being  a  given 
near  function  of  the  data.  This  linear  estimator  is 
quivalent  to  the  conventional  Gaussian  condition- 
I  mean  estimator  for  a  priori  known  drift  coeffi- 
ients.  When  both  drift  and  covariance  function 
arameters  are  uncertain,  the  Bayesian  distribution 
generally  not  Gaussian,  and  the  Bayesian  condi- 
onal  mean  is  a  nonlinear  estimator.  The  case  of 
iffuse  priors  is  examined  and  it  is  shown  that  the 
osterior  distribution  of  the  convariance  function 
arameters  is  given  by  the  restricted  likelihood 
inction.  The  results  provide  insight  into  the  appli- 
ibility  of  maximum  likelihood  versus  restricted 
laximum  likelihood  parameter  estimation,  and 
Bnventional  linear  versus  kriging  estimation.  A 
lore  general  procedure  which  include  these  meth- 
ds  as  special  cases  is  presented.  (Cassar-PTT) 
/86-05430 


ROBABnXTY  PLOT  CORRELATION  COEF- 
ICIENT  TEST  FOR  THE  NORMAL,  LOGNOR- 
IAL,  AND  GUMBEL  DISTRIBUTIONAL  HY- 
OTHESES, 


Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 
R.  M.  Vogel. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  4,  p  587-590,  April  1986.  2  tab,  24  ref. 

Descriptors:  'Hydrologic  models,  'Statistical  anal- 
ysis, 'Probability  distribution,  Filliben  normality 
test,  Looney-Gulledge  normality  test,  Gumbel  dis- 
tribution, Correlation  coefficient,  Normality  tests, 
Mathematical  studies. 

A  new  probability  plot  correlation  coefficient  test 
was  developed  for  the  Gumbel  distribution.  Criti- 
cal points  of  the  test  statistics  are  provided  for 
samples  of  length  10  to  10,000.  Two  previously 
developed  tests  were  originally  developed  for  test- 
ing the  normal  hypothesis  for  sample  sizes  <100. 
Since  many  water  resource  research  applications 
require  a  test  of  normality  for  samples  of  length 
100  to  10,000.  The  PPCC  test  statistic  does  not 
depend  on  the  procedure  employed  to  estimate  the 
parameters  of  the  probability  distribution.  (Cassar- 
PTT) 
W86-05439 


POTENTIAL  WATER  YIELD  IN  SEMIARID 
REGIONS, 

Ministry  of  Water  Resources  and  Development, 
Harare  (Zimbabwe). 
T.  B.  Mitchell. 

IN:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  Genera]  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
37-47,  4  fig,  1  tab,  5  ref,  1  append. 

Descriptors:  'Rainfall-runoff  relationships,  'Water 
yield,  'Reservoir,  'Water  resources  development, 
Semiarid  lands,  Zimbabwe,  Evaporation,  Runoff, 
Developing  countries,  Water  storage,  Storage,  Po- 
tential water  supply,  Statistical  methods,  Markov 
Process,  Dams. 

Efficient  water  resource  planning  in  developing 
countries,  such  as  Zimbabwe,  requires  not  only  an 
estimate  of  the  mean  annual  runoff  (MAR)  and  the 
coefficient  of  variation  of  a  particular  river  system 
but  also  some  method  of  assessing  the  expected 
annual  yield  from  the  system.  The  concept  of  the 
theoretical  potential  yield  is  developed.  The  poten- 
tial yield  is  a  function  of  the  MAR,  the  coefficient 
of  variation  and  the  total  volume  of  water  that  can 
be  stored.  In  semiarid  regions,  evaporation  from 
reservoir  surfaces  can  absorb  a  significant  part  of 
the  MAR.  Curves  are  presented  for  estimating  the 
potential  yield  of  a  system.  These  have  been  calcu- 
lated using  the  transition  probability  matrix 
method  based  on  the  Markov  process.  This  theo- 
retical potential  yield  is  the  first  approximation  to 
the  total  amount  of  surface  water  that  can  be 
developed  within  a  river  system.  Simple  rules  are 
also  presented  for  determining  the  yields  from 
combinations  of  dams  and  the  potential  yield  can 
be  modified  as  these  dams  are  constructed.  (See 
also  W86-05750)  (Author's  abstract) 
W86-05754 


PHYSICAL  MODELENG  OF  RESERVOrR  HY- 
DRODYNAMICS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
M.  S.  Dortch,  S.  C.  Wilhelms,  and  J.  P.  Holland. 
Final  Report.  Technical  Report  E-85-14,  Decem- 
ber 1985.  82  p,  18  fig,  4  plates,  31  ref,  2  append. 

Descriptors:  'Physical  modeling,  'Reservoirs, 
'Hydrodynamics,  Density  currents,  Navier-Stokes 
equations,  Mathematical  studies,  Froude  numbers, 
Reynolds  numbers,  Model  studies. 

Guidance  is  presented  for  the  use  of  physical 
models  in  the  study  of  reservoir  hydrodynamic 
processes.  Modeling  theory  is  developed  by  nondi- 
mensionalizing  the  Navier-Stokes  equations  of 
fluid  motion.  Examination  of  these  nondimensional 
equations  shows  that  complete  dynamic  similitude 
between  prototype  and  model  is  achieved  by  the 
equating  of  respective  Froude  and  Reynolds  num- 
bers. Although  such  an  equation  is  not  possible  if 
water  is  the  model  and  prototype  fluid,  similitude 


is  still  maintained  if  the  model  and  prototype 
Froude  numbers  are  equated  and  if  the  fundamen- 
tal character  of  prototype  flow  (turbulent)  is  main- 
tained in  the  model.  Scaling  relationships  for  undis- 
torted  and  distorted  models  are  presented  and  the 
appropriate  use  of  each  is  discussed.  Examples  of 
the  application  of  the  relationships  presented  are: 
1)  selected  withdrawal  research,  2)  the  Dickey- 
Lincoln  School  Lakes  Model,  3)  Reservoir  destra- 
tification,  and  4)  Marysville  Lake  Hydrothermal 
Study.  An  extensive  list  of  publications  document- 
ing site-specific  and  research  investigations  involv- 
ing physical  modeling  is  also  provided  in  the  bibli- 
ography. (Lantz-PTT) 
W86-05806 


LARGE  BASIN  DETERMINISTIC  HYDROLO- 
GY: A  CASE  STUDY, 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-05860 


RUNOFF  PROBABILITY,  STORM  DEPTH, 
AND  CURVE  NUMBERS, 

Utah  State  Univ.,  Logan.  Dept.  of  Forest  Re- 
sources. 

R.  H.  Hawkins,  A.  T.  Hjelmfelt,  and  A.  W. 
Zevenbergen. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  Ill,  No.  4,  p  330-340, 
December  1985.  5  fig,  5  tab,  14  ref. 

Descriptors:  'Storm  depth,  'Storm  runoff,  'Rain- 
fall-runoff relationships,  Antecedent  moisture, 
Runoff,  Mathematical  analysis. 

Probabilistic  interpretations  of  the  antecedent 
moisture  condition  (AMC)  in  the  curve  number 
method,  and  to  apply  the  results  to  the  problem  of 
determining  curve  numbers  from  rainfall-runoff 
data.  Conversions  through  three  moisture  condi- 
tions -  AMC  I,  AMC  II,  and  AMC  III  -  where 
condition  II  is  the  benchmark  situation  upon  which 
a  watershed  is  described,  and  conditions  I  and  III 
are  the  'dry'  and  'wet'  situations.  Using  existing 
AMC  Curve  Number  relationships,  a  general  ex- 
pression of  rainfall-runoff  is  developed  for  AMC  I 
and  AMC  III.  The  probability  distribution  of  event 
runoff  exceeding  zero  is  found  to  be  lognormal. 
Relative  storm  size  is  then  proposed  to  be  defined 
on  the  ratio  rainfall  depth/curve  number  (P/S), 
where  a  'large'  storm  has  P/S  >  0.46,  when  90% 
of  all  rainstorms  will  create  runoff.  Consequent 
problems  arising  in  the  definition  of  CN  from 
rainfall-runoff  data  are  discussed.  (Doria-PTT) 
W86-05917 


ROUGHNESS  COEFFICIENTS  FOR  ROUTTNG 
SURFACE  RUNOFF, 

Agricultural    Research   Service,    Beltsville,    MD. 
Hydrology  Lab. 
E.  T.  Engman. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  112,  No.  1,  p  39-53,  Febru- 
ary 1986.  2  fig,  7  tab,  28  ref. 

Descriptors:  'Roughness  coefficient,  'Surface 
runoff,  'Rainfall-runoff  relationships,  'Hydraulic 
roughness,  Channel  morphology,  Rainfall  rate, 
Rainfall  simulators,  Erosion,  Simulation  analysis. 

Hydraulic  roughness  coefficients  have  been  de- 
rived from  runoff  plot  data  originally  collected  for 
erosion  studies.  The  data  were  collected  from  dif- 
ferent agricultural  and  natural  surfaces  by  applying 
constant  rainfall  rates  from  rainfall  simulators.  The 
derived  roughness  coefficient  is  actually  an  'effec- 
tive' roughness  coefficient  that  includes:  the  effect 
of  raindrop  impact;  the  effect  of  channelization  of 
flow;  the  effects  of  obstacles  such  as  litter,  crop 
ridges,  rocks,  and  roughness  from  tillage;  the  fric- 
tional  drag  over  the  surface;  and  the  erosion  and 
transport  of  sediment.  A  ready  reference  of  friction 
factors  for  overland  flow  is  presented  in  tabular 
format  with  a  description  of  the  various  surfaces 
and  land  uses.  Surface  conditions  varied  from  very 
smooth  asphalt  to  extremely  rough,  Utter-strewn 


Field  2— WATER  CYCLE 
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agricultural   and   rangeland   areas.   (Author's  ab- 
stract) 
W86-05926 


ERRORS  IN  STORMWATER  MODELING  -  A 
QUANTITATIVE  ASSESSMENT, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

W.  Schilling,  and  L.  Fuchs. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  2,  p  111-123,  February 
1985,  10  fig,  15ref. 

Descriptors:  'Model  studies,  'Storm  runoff, 
•Flood  routing,  'Rainfall-runoff  relationships,  Sur- 
face runoff,  Surface  flow,  Loss  rate.  Design 
storms,  Hydrographs,  Routing. 

The  accuracy  of  stormwater  modeling  was  esti- 
mated with  emphasis  on  modeling  errors  in  peaks 
and  volumes.  A  rainfall-runoff  model  which  fea- 
tures rainfall  with  high  spatial  resolution  and  time- 
varying  loss  rates  was  developed.  Twenty-seven 
rainfall  events,  obtained  from  high  resolution  radar 
measurements  in  the  Munich  area,  were  applied  to 
a  hypothetical  729  ha  catchment  using  this  model. 
Simulation  results  indicate  that  the  spatial  resolu- 
tion of  rain  data  input  is  of  the  most  importance  to 
the  accuracy  of  the  simulated  hydrograph  because 
of:  1)  the  high  spatial  variability  of  storms  and  2) 
the  amplification  of  rainfall  sampling  errors  by  the 
nonlinear  transformation  into  runoff.  (McFarlane- 
PTT) 
W86-05985 


TIME    SERIES    MODELING    OF    COASTAL 
CURRENTS, 

Middle  Georgia  Coll.,  Cochran.  Dept.  of  Mathe- 
matics. 

For  primary   bibliographic   entry  see  Field  2G. 
W86-06113 


2B.  Precipitation 


MESOSCALE  FREQUENCIES  AND  SEASON- 
AL SNOWFALLS  FOR  DD7FERENT  TYPES  OF 
LAKE  MICHIGAN  SNOW  STORMS, 

Chicago  Univ.,  IL.  Dept.  of  Geophysical  Sciences. 

R.  D.  Kelly. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  3,  p  308-312,  March  1986.  6 

fig,   2  tab,   7   ref.   NSF  Grant  No.   NSF-ATM- 

8310429. 

Descriptors:  'Mesoscale  storms,  'Snow,  'Lake 
Michigan,  'Snow  surveys,  'Cloud  physics,  Satel- 
lite technology,  Remote  sensing,  Weather  satel- 
lites. 

Members  of  the  Cloud  Physics  Laboratory,  Uni- 
versity of  Chicago,  have  identified  three  different 
mesoscale  organization  patterns  of  lake-effect  snow 
storms  over  Lake  Michigan:  multiple  wind-parallel 
bands,  single  midlake  bands,  and  single  shoreline 
bands.  For  the  70  snowfall  seasons  ending  with 
1980/81,  it  was  estimated  that  lake-effect  snows 
contributed  8%  to  the  total  snowfall  along  the 
west  shore  of  the  lake,  and  39%  along  the  east 
shore.  In  the  present  study,  daily  GOES  satellite 
images  and  daily  snowfall  records  are  used  to 
calculate  the  seasonal  snowfall  in  four  geographi- 
cal areas  from  each  type  of  lake-effect,  and  non- 
lake-effect  storm,  for  the  snowfall  season  1978/79 
and  1979/80.  Over  the  two  seasons,  176  snowfall 
days  were  identified.  Of  these,  52%  were  nonlake- 
effect  and  48%  were  lake-effect  days.  Of  the  84 
lake-effect  days,  51%  had  wind-parallel  bands, 
22%  had  midlake  bands,  2%  had  shoreline  bands, 
and  25%  had  undetermined  lake-effect  cloud  types. 
Along  the  west  shore  of  the  lake,  lake-effect  snows 
contributed  29%  of  the  total  snowfall,  primarily 
from  midlake  bands.  Along  the  east  shore,  lake- 
effect  storms  contributed  50%  of  the  total  snow- 
fall. About  half  of  the  lake-effect  contribution  on 
the  east  shore  was  from  wind-parallel  bands,  with 
most  of  the  remainder  from  midlake  bands  and 
undetermined  convective  types.  Although  individ- 
ual shoreline  bands  may  yield  locally  heavy  snow- 
falls, their  contribution  in   1978/79  and   1979/80 


was  very  small,  probably  due  to  their  low  frequen- 
cy of  occurrence  and  the  localized  nature  of  their 
snowfall.  (Lantz-PTT) 
W86-05417 


POINT   RAINFALL  GENERATOR   WITH   IN- 
TERNAL STORM  STRUCTURE, 

Universite  Libre  de  Bruxelles  (Belgium).  Center 

for  Statistics  and  Operations  Research. 

For  primary  bibliographic  entry  see  Field  2A. 

W8fr05427 


CONTINUOUS-TIME      VERSUS      DISCRETE- 
TIME  POINT  PROCESS  MODELS  FOR  RAIN- 
FALL OCCURRENCE  SERIES, 
Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

E.  Foufoula-Georgiou,  and  D.  P.  Lettenmaier. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  4,  p  531-542,  April  1986.  6  fig,  3  tab,  32  ref. 

Descriptors:  'Precipitation,  'Rainfall,  Rainfall  dis- 
tribution, Model  studies,  Neyman-Scott  process, 
Poisson  distribution,  Markov  process,  Bernoulli 
process,  Mathematical  studies,  Hydrology. 

If  rainfall  occurrences  are  interpreted  as  the  events 
of  a  point  process  (and  not  as  a  censored  sample), 
the  continuous-time  point  process  methodology 
and  estimation  procedures  are  not  directly  applica- 
ble. This  is  demonstrated  analytically  by  studying 
the  effects  of  discretization  on  selected  statistical 
properties  of  a  Poisson  process,  a  Neyman-Scott 
process,  and  a  renewal  Cox  process  with  Marko- 
vian  intensity.  Previous  studies  have  failed  to  ac- 
count for  time  discreteness  and  have  followed  a 
continuous-time  point  process  framework,  produc- 
ing severe  biases  in  estimation  and  misleading  in- 
terpretations regarding  rainfall  clustering.  It  is  sug- 
gested that  rainfall  occurrences  should  be  com- 
pared with  the  discrete-time  independent  Bernoulli 
process  and  not  with  the  continuous-time  Poisson. 
For  example,  daily  rainfall  occurrence  structure 
that  are  underdispersed  relative  to  the  Poisson 
process  are  usually  overdispersed  relative  to  the 
Bernoulli  process.  Six  daily  rainfall  records  repre- 
sentative of  a  range  of  U.S.  climates  were  used  to 
confirm  these  findings.  (Cassar-PTT) 
W86-05433 


CHARACTERISTICS  AND  DISTRIBUTION  OF 
CLOUD  WATER  OVER  THE  MOUNTAINS  OF 
NORTHERN  COLORADO  DURING  WINTER- 
TIME STORMS.  PART  1:  TEMPORAL  VARI- 
ATIONS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 
R.  M.  Rauber,  and  L.  O.  Grant. 
Journal    of   Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  25,  No.  4,  p  468-488,  April  1986.  19 
fig,  17  ref. 

Descriptors:  'Supercooling,  'Orographic  precipi- 
tation, 'Storms,  Colorado,  Rocky  mountains, 
Winter,  Precipitation  rate,  Temporal  variations, 
Cloud  liquid  water. 

The  temporal  variations  of  the  supercooled  water 
field  during  ten  wintertime  storms  occurring  over 
the  northern  Colorado  Rockies  were  examined. 
The  prefrontal  convective  regions,  prefrontal 
stratiform  cloud  systems,  postfrontal  stratiform  and 
convective  systems  and  orographic  clouds  are  dis- 
cussed. The  radiometric  measurements  were  sup- 
ported by  simultaneous  measurements  of  liquid 
water  at  mountaintop,  ice  crystal  rime  measure- 
ments at  high  and  low  altitude  sites,  radar  measure- 
ments of  cloud  echo  top  height  and  cloud  reflectiv- 
ity, rawinsonde  measurements,  and  specially  col- 
lected precipitation  intensity  measurements.  The 
ten  case  studies  represent  various  stages  in  the 
synoptic  scale  evolution  of  storms  that  affect  the 
region.  Liquid  water  occurred  in  nearly  all  stages 
of  most  of  these  storms.  The  temporal  variations  in 
the  magnitude  of  the  liquid  water  content  were 
significant.  In  the  prefrontal  cloud  system  three 
common  features  concerning  the  evolution  of  the 
liquid  water  field  were  observed:  an  inverse  rela- 
tionship between  precipitation  rate  and  liquid 
water  content;  a  direct  relationship  between  cloud 


top  temperature  and  liquid  water  content;  and  the 
magnitude  of  the  liquid  water  content  was  consist- 
ently higher  over  the  mountain  slopes.  In  the  post- 
frontal  cloud  system  the  liquid  water  content 
varied  slightly  upwind  of  the  mountain  base  but 
varied  considerably  in  the  vicinity  of  the  mountain. 
The  magnitude  of  the  liquid  water  content  over 
the  ridge  was  inversely  related  to  the  precipitation 
rate  at  mountain  base.  Liquid  water  production 
near  the  ridgeline  was  associated  with  orographic 
and  convective  forcing.  The  three  orographic 
cloud  systems  that  were  studied  were  shallow,  had 
tops  warmer  than  -22  degrees  C,  and  had  limited 
horizontal  extent.  The  changes  in  the  liquid  water 
field  were  inversely  associated  with  changes  in 
precipitation  rate.  In  one  case,  a  decrease  in  liquid 
water  content  was  also  associated  with  a  decrease 
in  cloud  top  temperature.  (Peters-PTT) 
W86-05456 


CHARACTERISTICS  AND  DISTRIBUTION  OF 
CLOUD  WATER  OVER  THE  MOUNTAINS  OF 
NORTHERN  COLORADO  DURING  WINTER- 
TIME STORMS.  PART  H:  SPATIAL  DISTRIBU- 
TION AND  MICROPHYSICAL  CHARACTER- 
ISTICS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 
R.  M.  Rauber,  and  L.  O.  Grant. 
Journal    of   Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  25,  No.  4,  p  489-504,  April  1986.  2 
tab,  14  fig,  21  ref. 

Descriptors:  'Cloud  liquid  water,  'Mountains, 
•Supercooling,  Colorado,  Rocky  mountains, 
Clouds,  Orography,  Stratiform  systems,  Fluid 
drops,  Spatial  distribution. 

Airborne  and  ground-based  measurements  were 
used  to  examine  the  characteristics  of  supercooled 
water  fields.  Conceptual  models  of  the  supercooled 
water  fields  in  three  general  cloud  systems  that 
occur  over  the  Park  Range  of  the  northern  Colora- 
do Rockies  were  constructed.  They  were  com- 
pared to  conceptual  models  developed  during  pre- 
vious studies  in  other  locations  in  the  western 
United  States.  Cloud  top,  cloud  base,  and  zones  of 
strong  orographic  lift  were  identified  as  regions  in 
stratiform  systems  where  supercooled  water  pro- 
duction can  occur.  Cloud  systems  over  the  Park 
Range  were  found  to  have  low  droplet  concentra- 
tions. Broad  droplet  spectra  were  consistently  ob- 
served in  clouds  with  the  lowest  droplet  concen- 
tration. Significant  numbers  of  large  droplets  were 
present  in  these  cases.  (Peters-PTT) 
W86-05457 


INTERSTATION  CORRELATIONS  AND  NON- 
STATIONARTTY  OF  BURKINA  FASO  RAIN- 
FALL, 

Groningen    Univ.    (Netherlands).    Econometrics 

Inst. 

T.  A.  B.  Snijders. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  4,  p  524-531,  April  1986.  1 

tab,  10  fig,  17  ref. 

Descriptors:  'Rainfall  rate,  'Correlation  analysis, 
•Burkina  •Burkina  Faso,  *Seasonal  variation, 
Africa,  Nonstationarity. 

The  rainfall  regime  of  central  and  northern  Bur- 
kina Faso  were  examined  for  1923-1983.  Intersta- 
tion  correlations  and  (non-)stationarity  were  stud- 
ied for  several  rainfall  indicators.  The  seasonal 
rainfall  totals  for  interstation  correlations  were 
low.  Sums  of  truncated  daily  rainfall  values,  with 
the  number  of  rainy  days  as  an  extreme  case, 
exhibited  larger  interstation  correlations.  An  expla- 
nation is  that  factors  determining  the  occurrence  of 
rainfall  in  West  Africa  operate  on  a  larger  scale 
than  those  determmining  exact  rainfall  amounts.  A 
new  method  is  proposed  for  constructing  regional 
rainfall  indices  from  data  for  several  locations  in 
the  presence  of  missing  data,  the  method  is  applied 
in  a  study  of  (non-)  stationarity  of  Burkina  Faso 
rainfall.  There  is  a  significant  departure  of  station- 
arity, which  is  especially  expressed  in  earlier  dates 
for  the  end  of  the  rains,  and  smaller  average  rain- 
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ill  amounts  per  day  between  the  start  and  the  end 

if  the  rains.  (Peters-PTT) 

V86-05458 


rlESOSCALE  INDEXING  OF  THE  DISTRD3U- 
TON  OF  OROGRAPHIC  PRECIPITATION 
)VER  HIGH  MOUNTAINS, 

"el-Aviv  Univ.  (Israel).  Dept.  of  Geophysics  and 

'lanetary  Sciences. 

1  Alpert. 

ournal    of   Climate    and    AppUed    Meteorology 

CAMEJ,  Vol.  25,  No.  4,  p  532-545,  April  1986.  3 

lb,  10  fig,  20  ref. 

Jescriptors:  'Orographic  precipitation,  'Moun- 
jins,  'Advection,  Himalayas,  Equador,  Andes, 
lierra  Nevada  mountains,  Precipitation  model,  At- 
lospheric  physics,  Model  studies. 

"he  mesoscale  indexing  of  the  distribution  of  oro- 
raphic  precipitation  rates  was  studied.  The  pre- 
ipitation  rate  estimates  were  based  on  the  assump- 
ion  that  the  orographic  precipitation  approximate- 
ly equals  the  convergence  of  moisture  in  the  moun- 
ainous  boundary  layer.  Results  were  compared 
nth  previous  case  studies.  Realistic  precipitation 
istributions  were  obtained  when  numerical  advec- 
ion  was  permitted  for  the  Himalayas,  Ecuadorian 
Lndes,  and  the  Sierra  Nevada  Mountains  in  Cali- 
arnia.  In  the  latter  case  the  simulated  distributions 
ompeted  well  with  a  fully  two-dimensional  pre- 
ipitation  model  for  some  unusual  storm  events. 
ror  the  distribution  of  precipitation  over  the  high 
mountains  the  detailed  microphysical  processes 
lay  play  a  lesser  essential  role  than  that  for  small 
a  medium  size  mountains.  An  upper  limit  for 
levation  of  maximum  orographic  precipitation 
xists,  which  is  independent  of  the  mountain  height 
nd  determined  mainly  by  the  moisture  scale 
eight  and  the  tropospheric  scale  height.  In  addi- 
ion  to  the  two  maximum  of  precipitation  over  the 
limalayas  that  have  been  observed  in  the  foothills 
nd  at  about  2-2.4  km,  a  third  unknown  maximum 
l  predicted  by  the  theory.  This  unobserved  maxi- 
mum is  predicted  over  the  Great  Himalayan  Range 
t  the  height  of  4  km.  Such  a  maxima  could  not  be 
letected  due  to  the  lack  of  enough  observations  at 
ligh  elevations.  (Peters-PTT) 
V86-05459 


FURTHER  ASSESSMENT  OF  TREATMENT 
EFFECTS  IN  THE  FLORIDA  AREA  CUMULUS 
JXPERIMENT  THROUGH  GUTOED  LINEAR 
MODELING, 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

'or  primary  bibliographic  entry  see  Field  3B. 

V86-05460 


'RECIPITATION  ANOMALY  CLASSD7ICA- 
tlON:  A  METHOD  FOR  MONITORING  RE- 
JIONAL  PRECIPITATION  DEFICIENCY  AND 
SXCESS  ON  A  GLOBAL  SCALE, 

National  Environmental  Satellite,  Data,  and  Infor- 

nation  Service,  Washington,  DC.  Climate  Analy- 

is  Center. 

I  E.  Janowiak,  C.  F.  Ropelewski,  and  M.  S. 

lalpert. 

'ournal    of   Climate    and    AppUed    Meteorology 

CAMEJ,  Vol.  25,  No.  4,  p  565-574,  April  1986.  2 

ab,  7  fig,  5  ref. 

Descriptors:  'Drought,  'Precipitation,  'Moisture 
ndex,  Palmer  drought  severity  index,  Crop  mois- 
ure  index,  Australia,  Monitoring. 

rhe  modification  and  implementation  of  a  tech- 
lique,  developed  by  the  Australian  Bureau  of  Me- 
eorology,  which  requires  monthly  accumulated 
>recipitation  observations  are  described.  The  tech- 
lique  identifies  and  tracks  significant  global  pre- 
station anomalies,  and  requires  long  term  (20  or 
nore  years)  monthly  precipitation  histories.  Tests 
ndicate  that  the  technique  compares  favorably 
*ith  the  well-known  Palmer  Drought  Severity 
Index  and  Crop  Moisture  Index  in  the  United 
States.  Since  monthly  precipitation  data  are  readily 
available  in  a  near  real-time  framework,  this 
nethod  makes  an  automated,  global  precipitation 
inomaly  monitoring  system  possible.  (Peters-PTT) 


W86-05461 


RELATIONSHIP  BETWEEN  INDIAN 

SUMMER  MONSOON  RAINFALL  AND  LOCA- 
TION OF  THE  RIDGE  AT  THE  500-MB  LEVEL 
ALONG  75  DEGREES  E, 
Indian  Inst,  of  Tropical  Meteorology,  Poona. 
D.  A.  Mooley,  B.  Parthasarathy,  and  G.  B.  Pant. 
Journal    of   Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  25,  No.  5,  p  633-640,  May  1986.  2 
tab,  5  fig,  35  ref. 

Descriptors:  'Monsoons,  'Rainfall  intensity,  'Sea- 
sonal variation,  India,  Regression  analysis,  Geogra- 
phy. 

The  relationship  between  all-India/subdivisional 
monsoon  rainfall  and  the  500-mb  ridge  location 
was  studied.  The  error  of  the  estimates  rainfall  for 
10  independent  years  was  investigated.  The  small- 
est length  of  the  period  (10,  15,  20  years)  for  which 
the  relationship  is  stable  and  consistently  signifi- 
cant was  determined.  Regression  equations  were 
developed  for  the  latest  period.  The  subdivisions  of 
India  where  monsoon  rainfall  is  significantly  relat- 
ed to  the  ridge  location  were  examined.  The  con- 
tingency table  for  the  two  parameters  shows  that 
when  the  ridge  is  south  of  the  mean  position  to 
more  than  one  standard  deviation,  all-India  rainfall 
is  deficient  on  80%  of  such  occasions  and  that 
when  the  ridge  is  located  to  the  north  of  the  mean, 
all-India  rainfall  is  excessive  on  two-thirds  of  such 
occasions.  The  regression  equation  between  all- 
India  monsoon  rainfall  and  the  ridge  locations  ex- 
plains about  53%  of  the  total  variance.  The  ridge 
location  appears  to  be  the  only  single  parameter 
that  explains  such  a  high  percentage.  The  south- 
ernmost ridge  location  was  11  degrees  N  and  the 
northernmost,  about  18  degrees  N.  The  variation 
of  7  degrees  in  the  latitude  of  the  ridge  location 
over  western  penisular  India  during  April  makes  a 
large  difference  in  all-India  monsoon  rainfall.  The 
ridge  locations  with  relatively  high  departures 
from  the  normal  in  April  might  have  a  tendency  to 
persist,  resulting  in  early  or  delayed  transition  to 
the  tropospheric  conditions  from  premonsoon 
season  to  the  monsoon  season.  (Peters-PTT) 
W86-05462 


THREE-DIMENSIONAL  CLOUD  CHEMISTRY 
MODEL, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Mete- 
orology. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05463 


RELATIONSHIPS  FOR  DERIVING  THUN- 
DERSTORM ANVJX  ICE  MASS  FOR  CCOPE 
STORM  WATER  BUDGET  ESTIMATES, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

A.  J.  Heymsfield,  and  A.  G.  Palmer. 
Journal    of   Climate    and    AppUed    Meteorology 
JCAMEJ,  Vol.  25,  No.  5,  p  691-702,  May  1986.  4 
tab,  10  fig,  18  ref. 

Descriptors:  'Thunderstorms,  'Precipitation, 
•Clouds,  'Radar,  Ice  water  content,  Montana, 
Convective   precipitation,   Mathematical  analysis. 

Relationships  are  derived  for  estimating  the  ice 
water  content  of  the  anvil  regions  of  clouds  sam- 
pled with  aircraft  in  Montana  during  the  1981 
Cooperative  Convective  Precipitation  Experiment 
(CCOPE).  An  approach  which  minimized  the 
error  in  converting  measured  crystal  size  to  mass 
was  used,  but  other  sources  of  error  exist,  especial- 
ly when  measurements  are  taken  in  the  vicinity  of 
convective  cells.  The  effects  of  truncation  of  the 
measured  size  spectrum  due  to  sampling  volume 
limitations  are  discussed.  Ice  water  content  values 
predicted  from  the  curves  are  the  same  for  a  given 
value  of  the  radar  reflectivity.  Derived  curves 
differ  in  some  cases  from  those  appUed  to  thunder- 
storm anvils  in  the  past.  A  sensitivity  study  was 
performed  to  develop  an  improved  mass-diameter 
relationship  for  anvil  crystals.  The  choice  of  Z-ice 
water  content  relationship  has  a  major  effect  upon 
the  estimate  of  the  mass  transported  into  the  anvil, 
as  demonstrated  from  use  of  the  cases  where  wind- 


fields  were  measured  using  Doppler  radar.  (Peters- 
PTT) 
W86-05464 


ATMOSPHERIC  WATER  BALANCE  OVER  A 
MOUNT AEN  BARRIER, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 
E.  E.  Hindman. 

Journal  of  Climate  and  AppUed  Meteorology 
JCAMEJ,  Vol.  25,  No.  2,  p  180-183,  February 
1986.  2  fig,  1  tab,  8  ref.  NSF  ATM-84-07543, 
USAF  Contract  F19628-84-C-O05. 

Descriptors:  'Precipitation,  'Park  range,  'Colora- 
do, 'Snowfall  augmentation,  'Hydrologic  budget, 
Box  model,  Mathematical  model,  Front  range, 
Winter,  Air  circulation,  Snow  management,  Orog- 
raphy. 

The  flow  of  moisture  through  a  'slab'  of  air, 
upwind,  and  over  the  Park  Range  in  northwestern 
Colorado,  was  estimated  from  winter  meteorologi- 
cal measurements  and  an  order  of  magnitude  water 
balance  of  wintertime  orographic  clouds  was  pro- 
duced using  a  box  model.  On  average,  6-14%  of 
the  inflow  moisture  precipitated  onto  the  barrier 
(86-94%  flowed  over  the  barrier).  Because  such  a 
small  amount  of  the  moisture  precipitates,  snowfall 
augmentation  activities  on  the  upwind  Park  Range 
barrier  should  not  significantly  affect  the  moisture 
reaching  the  downwind  Front  Range  barrier.  To 
improve  these  estimates  measurements  are  required 
of  the  vertical  distribution  of  the  liquid  water  and 
ice  water  between  the  barrier  crest  and  the  cloud 
tops.  (Rochester-PTT) 
W86-05474 


GRID  HISTORY:  A  GEOSTATIONARY  SATEL- 
LITE TECHNIQUE  FOR  ESTEMATTNG  DAILY 
RAINFALL  IN  THE  TROPICS, 

Wisconsin  Univ. -Madison.  Space  Science  and  En- 
gineering Center. 

D.  W.  Martin,  and  M.  R.  Howland. 
Journal  of  Climate  and  AppUed  Meteorology 
JCAMEJ,  Vol.  25,  No.  2,  p  184-195,  February 
1986.  7  fig,  5  tab,  29  ref,  append.  NSF-grant  ATM 
7920850,  NASA  grant  NA-80-SAC-00742,  NASA 
grant  NA-84-DGC-00240. 

Descriptors:  'Geostationary  satellite,  'Rainfall  es- 
timation, 'Tropics,  'Visible  imagery,  'Infrared  im- 
agery, 'Remote  sensing,  South  China  Sea,  India, 
Arabian  Sea,  Grid  history,  North  Atlantic  Ocean, 
Amazonia,  Least  squares  method,  Multivariate 
linear  regression. 

A  new  technique  for  estimating  daily  rainfall  by 
means  of  visible  and  infrared  geostationary  satellite 
imagery  which  is  designed  for  the  tropics  and 
warm-season  midlatitudes,  operates  on  a  grid  of 
points  and  measures  time  changes  at  these  points, 
and  is  therefore  called  'grid  history.'  It  is  assumed 
that,  at  any  grid  point  in  some  image  belonging  to 
a  sequence,  by  means  of  spectral,  textural  and 
evolutionary  information,  it  is  possible  to  classify 
instantaneous  rain  as  nil,  light,  moderate,  or  heavy. 
The  total  rainfall  over  a  day  is  the  sum  over  three 
classes  of  the  product  of  frequency  and  class  aver- 
age rate.  Class  average  rates  were  determined  by 
least-squares  multivariate  linear  regression  of  fre- 
quencies on  observed  rainfalls  in  the  following 
areas:  South  China  Sea,  India,  Arabian  Sea,  tropi- 
cal North  Atlantic  Ocean,  and  Amazonia.  Inland 
India  had  the  lowest  (driest)  class  average  rates 
(coefficients)  and  coastal  India  had  the  largest 
(wettest)  coefficients.  For  the  strongly  convected 
rain  regimes  treated  here,  it  was  important  to  'look' 
at  the  area  at  least  once  per  hour.  A  loss  of 
accuracy  in  estimates  over  land  apparently  was 
due  to  unexpectedly  large  terrain  and  synoptic 
effects.  Best-circumstance  estimates  of  daily  rain- 
faU  for  an  area  100  km  on  a  side  should  be  within  a 
factor  of  2  for  true  rainfall.  (Rochester-PTT) 
W86-05475 


CORRELATIONS  BETWEEN  NIMBUS-7  SCAN- 
NING MULTICHANNEL  MICROWAVE  RADI- 
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Field  2— WATER  CYCLE 
Group  2B — Precipitation 


OMETER  DATA  AND  AN  ANTECEDENT  PRE- 
CIPITATION INDEX, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Meteorology. 

G.  D.  Wilke,  and  M.  J.  McFarland. 
Journal    of   Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  25,  No.  2,  p  227-238,  February 
1986.  13  fig,  4  tab,  16  ref.  NASA  Agristars  Pro- 
gram Contract  NAS  9-16822. 

Descriptors:  'Satellite  technology,  'Microwaves, 
•Radar,  'Great  Plains,  'Antecedent  precipitation 
index,  Soil  water,  Agricultural  areas,  United 
States,  Linear  regression  analysis,  Surface  air  tem- 
perature, Transforms,  Precipitation,  Remote  sens- 
ing. 

Passive  microwave  brightness  temperatures  from 
the  Nimbus-7  Scanning  Multidimensional  Micro- 
wave Radiometer  (SMMR)  can  be  used  to  infer  the 
soil  moisture  content  over  agricultural  areas  such 
as  the  southern  Great  Plains  of  the  United  States. 
A  linear  regression  analysis  between  three  trans- 
forms of  the  five  dual  polarized  SMMR  wave- 
lengths of  0.81,  1.36,  1.66,  2.80,  and  4.54  cm  and 
antecedent  precipitation  index  representing  the 
precipitation  history  showed  correlation  coeffi- 
cients greater  than  0.90  for  pixel  aggregates  of  25- 
50  km.  The  use  of  surface  air  temperatures  to 
approximate  the  temperature  of  the  emitting  layer 
was  not  required  to  obtain  higher  correlation  coef- 
ficients between  the  transforms  and  the  antecedent 
precipitation  index.  (Author's  abstract) 
W86-05476 


DETERMINATION  OF  THE  LATENT  HEAT 
FLUX  IN  FOG, 

Istituto  di  Fisica  dell'Atmosfera,  Rome  (Italy). 

M.  Severini,  G.  Tonna,  M.  L.  Moriconi,  and  B. 

Olivieri. 

Atmosperic   Environmental   ATENBP,    Vol.    20, 

No.  2,  p  397-400,  February  1986.  3  fig,  2  tab,  5  ref. 

Descriptors:  'Latent  heat  flux,  'Fog,  'Fog  densi- 
ty, 'Surface  heat  balance  equation,  Po  Valley, 
Italy. 

The  latent  heat  flux  was  determined  during  a  fog 
event  (a  4-day  fog  at  San  Pietro  Capofiume  micro- 
meteorological  station,  in  the  eastern  Po  Valley, 
North  Italy)  using  a  method  based  on  the  surface 
heat  balance  equation  and  a  parameterization  of 
the  sensible  heat  flux  using  the  Kazanskiy-Molin 
model.  The  computed  values  of  the  latent  heat  flux 
show  that  it  is  connected  with  fog  density.  It  is 
concluded  that  it  is  possible  to  determine  the  latent 
heat  flux  due  to  fog  formation  with  sufficient  accu- 
racy to  give  estimates  of  periods  of  fog  thickening 
and  thinning.  (Rochester-PTT) 
W86-05497 


TECHNICAL  NOTE:  EXPERIMENTAL  DE- 
TERMINATION OF  THE  CALCIUM  CARBON- 
ATE SATURATION  STATES  OF  WATER  SYS- 
TEMS, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 
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RECENT  HEAVY  PRECIPITATION  IN  THE 
VICINITY  OF  THE  GREAT  SALT  LAKE:  JUST 
HOW  UNUSUAL, 

National  Climatic  Center,  Asheville,  NC. 
For  primary  bibliographic  entry  see  Field  2H. 
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OROGRAPHIC  VARIATION  OF  PRECIPITA- 
TION IN  A  HIGH-RISE  HIMALAYAN  BASIN, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
A.  K.  Bagchi. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  3-5,  4  fig,  6  ref. 

Descriptors:  'Hydrologic  aspects,  'Hydrologic 
budget,  'Watersheds,  'Alpine  regions,  Mountains, 


Orography,  Precipitation,  Orographic  precipita- 
tion, Snow,  Rainfall,  Discharge  hydrographs,  Hi- 
malaya, Beas  River. 

Methods  for  determining  changes  in  the  form  of 
precipitation  with  altitude,  and  orographic  varia- 
tion of  precipitation  in  order  to  predict  streamflow, 
are  discussed.  The  experimental  basin  is  described, 
and  the  assumptions  and  mathematical  consider- 
ations for  predicting  form  of  precipitation  and  oro- 
graphic increases  are  outlined.  The  methods  of 
verification  involve  indirect  techniques  because  no 
direct  measurements  of  the  precipitation  (minus 
evapotranspiration)  exist  anywhere  in  the  Himala- 
ya. Using  the  calculations  derived  in  this  study,  the 
discharge  in  the  River  Beas  was  determined  for  a 
90-day  period.  (See  also  W86-05610)  (Halterman- 
PTT) 
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CHARACTERISTICS  OF  PRECIPITATION 
DURING  THE  MONSOON  SEASON  IN  HIGH- 
MOUNTAIN  AREAS  OF  THE  NEPAL  HIMA- 
LAYA, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
K.  Higuchi,  Y.  Ageta,  T.  Yasunari,  and  J.  Inoue. 
IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  21-30,  7  fig,  13  ref. 

Descriptors:  'Hydrologic  aspects,  'Hydrologic 
budget,  'Watersheds,  'Alpine  regions,  Mountains, 
Orography,  Precipitation,  Orographic  precipita- 
tion, Snow,  Rainfall,  Discharge  hydrographs,  Hi- 
malaya, Glaciers,  Glaciohydrology,  Nepal,  Dodh 
Kosi. 

Precipitation  phenomena  during  some  summer 
monsoon  seasons  were  observed  in  high-mountain 
areas  of  the  Nepal  Himalaya.  The  main  results 
obtained  from  these  observations  are  as  follows:  (a) 
Precipitation  along  the  main  valley  of  Dudh  Kosi 
decreases  with  altitude  in  the  range  from  2800  m  to 
4500  m;  (b)  The  total  amount  of  precipitation 
around  peaks  and  ridges  is  4  or  5  times  larger  than 
that  around  valley  bottoms;  (c)  The  frequency  and 
amount  of  precipitation  around  peaks  and  ridges 
are  concentrated  during  the  day-time  when  cumu- 
lus convection  is  predominant,  while  those  around 
valley  bottoms  are  concentrated  during  the 
evening  up  to  midnight;  and  (d)  A  linear  relation 
between  the  surface  air  temperature  and  the  per- 
centage of  occurences  of  snowfall  to  all  cases  of 
precipitation  was  obtained  from  the  observations  at 
the  station  (4958  m)  near  Glacier  AXOLO  in  Shor- 
ong  Himal.  (See  also  W86-05610)  (Author's  ab- 
stract) 
W86-05613 


INVESTIGATIONS  OF  THE  HYDROLOGICAL 
CONDITIONS  OF  ALPINE  REGIONS  BY  GLA- 
CIOLOGICAL  METHODS, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geografii. 
For  primary  bibliographic  entry  see  Field  2C. 
W86-05614 


HYDROLOGICAL  ASPECTS  OF  THE  GLA- 
CDER  REGIME  IN  THE  NORTH  TIEN  SHAN 
IN  THE  ANOMALOUSLY  ARID  PERIOD  OF 
1974-1978, 

Akademiya    Nauk    Kazakhskoi    SSR,    Alma-Ata. 

Sektor  Fizicheskoi  Geografii. 

For  primary  bibliographic  entry  see  Field  2C. 
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PRECTPITABLE  WATER:  ITS  LINEAR  RE- 
TRDZVAL  USING  LEAPS  AND  BOUNDS  PRO- 
CEDURE AND  ITS  GLOBAL  DISTRIBUTION 
FROM  SEASAT  SMMR  DATA, 

Jet  Propulsion  Lab.,  Pasadena,  CA. 

P.  C.  Pandey. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   VA.   22161,   as  N83-17992, 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

JPL  Publication  82-96,  December  1,  1982.  25  p.  5 

fig,  6  tab,  22  ref,  1  append. 


Descriptors:  'Precipitation,  'Distribution  patterns 
•Microwaves,  'Radiometry,  Linear  retrieval,  Re 
gression  analysis,  Atmospheric  water,  Satellite 
technology,  Seasat,  Maps. 

The  Seasat  Scanning  Multichannel  Microwave  Ra 
diometer  (SMMR)  measurements  in  the  18.0,  21.0 
and  37.0  GHz  channels  are  primarily  used  foi 
precipitable  water  (also  known  as  atmospheric 
water  vapor  content)  and  liquid  water  determina- 
tion. Linear  regressions  using  a  leaps  and  bound) 
procedure  are  used  for  the  retrieval  of  precipitable 
water.  A  total  of  eight  subsets  using  two  to  five- 
frequencies  of  the  SMMR  are  examined  to  deter 
mine  their  potential  in  the  retrieval  of  atmospheric 
water  vapor  content.  Our  analysis  indicates  that 
the  information  concerning  the  18  and  21  GH2 
channels  are  optimun  for  water  vapor  retrieval.  A 
comparison  with  radiosonde  observations  gave  s 
root  mean  square  accuracy  of  0.40  g/sq  cm.  The 
root  mean  square  accuracy  of  precipitable  watei 
using  different  subsets  was  within  10  percent 
Global  maps  of  precipitable  water  over  ocean; 
using  two  and  five  channel  retrieval  (average  ol 
two  and  five  channel  retrieval)  on  a  monthly  basL< 
for  the  period  7  July  -  6  August  1978.  An  analysis 
of  these  global  maps  reveals  the  possibility  o! 
global  moisture  distribution  associated  with  ocean- 
ic currents  and  large  scale  general  circulation  in 
the  atmosphere.  A  stable  feature  of  the  large  scale 
circulation  is  noticed.  The  precipitable  water  ii 
maximum  over  the  Bay  of  Bengal  and  in  the  North 
Pacific  over  the  Kuroshio  current  and  shows  a 
general  latitudinal  pattern.  (Author's  abstract) 
W86-05742 


PARAMETERIZATION  SCHEME  FOR  CON- 
VECnVE  CLOUD  WATER  AND  CLOUD 
COVER, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

U.  Hammerstrand. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   VA.   22161,  as  N83-18187, 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche 

Report  No.  DM-40,  August  1982.  33  p,  7  fig,  13 

ref.   Contract   Nos.   G-UR  2923-102   and   G-GU 

2923-104. 

Descriptors:  'Parametization,  'Convective  precipi- 
tation, 'Convective  cloud  water,  'Cloud  cover, 
Forecast  models,  Model  studies. 

A  parameterization  scheme  for  convective  cloud 
water  and  cloud  cover  is  developed.  A  scheme  is 
formulated  to  be  used  in  conjunction  with  the 
scheme  for  'penetrative  convection.'  It  is  imple- 
mented in  a  one-dimensional  forecast  model  to 
perform  experimental  forecasts.  The  results  from 
forecasts  with  different  values  on  the  parameters  of 
the  scheme  are  studied.  The  predicted  heat,  mois- 
ture, cloud  cover  and  cloud  water  content  depend 
on  the  choice  of  values  of  three  unknown  model 
parameters:  (1)  m  sub  r,  the  characteristic  value  of 
cloud  water  mixing  ratio  around  which  a  cloud 
reaches  a  fully  precipitating  stage;  (2)  c  sub  o,  the 
typical  time-scale  for  the  conversion  of  cloud 
drops  to  rain  in  a  precipitating  convective  cloud; 
and  (3)  c  sub  d,  the  proportionality  constant  for 
diffusion  and  evaporation  rate  of  cloud  water.  Ad- 
ditional experiments  and  evaluations  of  the  results 
have  to  be  done  to  find  appropriate  values  on  the 
parameters.  However,  the  variations  with  height  of 
the  predicted  variables  seem  to  be  qualitatively 
realistic.  A  few  experiments  have  also  been  under- 
taken to  compare  forecasts  with  the  new  parame- 
terization scheme  to  forecasts  with  the  ordinary 
preventive  convection  scheme.  (Lantz-PTT) 
W86-05743 


LONG      PERIOD      WEATHER       RECORDS, 
DROUGHTS  AND  WATER  RESOURCES, 

Department  of  the  Environment,  London  (Eng- 
land). 

C.  E.  Wright,  and  P.  D.  Jones. 
IN:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
89-100,  5  fig,  5  tab,  23  ref. 


WATER  CYCLE— Field  2 
Precipitation — Group  2B 


Descriptors:  *  Rainfall-runoff  relationships, 
•Weather  data  collections,  'Drought,  *Data  col- 
lections, 'Reservoirs,  Runoff,  Evaporation,  Fore- 
casting, Maps,  England,  Ireland,  Rainfall  distribu- 
tion, Wales. 

Long,  continuous  rainfall  records  from  46  loca- 
tions in  the  United  Kingdom  and  Eire  were  criti- 
cally analyzed  to  produce  consistent  data  sets, 
compensating  for  the  non-standard  instruments  and 
sites  used  throughout  the  years.  The  oldest  data  set 
began  in  1697,  four  started  in  the  1700's,  and  the 
remainder  originate  in  the  mid  1800's.  These 
records  were  analyzed  to  show  their  value  in 
water  resource  studies  and  the  assessment  of 
drought  characteristics.  Analyses  of  rainfall  and 
rainfall  less  actual  evaporation  were  described  for 
drought  durations  of  6-18  months,  corresponding 
to  periods  most  critical  to  the  maintenance  of 
water  supplies  from  small  and  medium-sized  reser- 
voirs. Maps  of  rainfall  distribution  illustrate  the 
areal  variation  in  the  extent  of  the  most  severe 
droughts  during  the  past  130  years  in  England  and 
Wales.  Major  droughts  of  8-10  months  duration 
occurred  in  1887,  1921,  1929,  and  1959.  Major 
droughts  of  16-18  months  duration  occurred  in 
1854-1855,  1869-1870,  1933-1934,  and  1975-1976.  It 
was  concluded  that  greater  use  of  long-term 
weather  records  could  define  more  accurately  the 
risks  and  uncertainties  in  water  resources  develop- 
ment and  operation.  (See  also  W86-05750)  (Cassar- 
PTT) 
W86-05759 


INFLUENCE  OF  CLIMATIC  VARIABILITY  ON 
WATER  RESOURCES  IN  JILIN  PROVINCE, 
CHINA 

Jilin   Province   Inst,   of  Meteorological   Science, 
Changchun  (China). 
D  Shicheng. 

IN:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
185-192,  1  fig,  4  tab. 

Descriptors:  'Rainfall-runoff  relationships,  'Water 
demand,  'Water  management,  Jilin  Province, 
Siping,  China,  Climates,  Agriculture,  Runoff, 
Forecasting,  Evaporation,  Water  supply. 

Jilin  province  in  northeastern  china  is  subhumid 
with  1565  cu  m/year  runoff  per  capita.  The  limited 
water  resources  are  unevenly  distributed,  and  the 
rainfall  is  highly  variable.  The  large  population 
and  the  relatively  large  evaporation  losses  further 
aggravate  the  water  supply  problem.  Agricultural 
production  is  more  adversely  affected  by  waterlog- 
ging than  by  lack  of  rain.  Studies  of  correlation  of 
crop  production  with  climatic  factors  show  a 
strong  relationship  with  precipitation  and  the  tem- 
perature from  May  to  September  (related  to  evap- 
oration). Regional  water  shortages  inhibit  industri- 
al and  urban  development  in  places  such  as  Siping 
City.  Climatic  variability  shows  a  more  pro- 
nounced influence  on  runoff  than  on  rainfall.  An 
equation  describes  the  ratio  of  percentage  variation 
of  runoff  to  that  of  rainfall  in  terms  of  annual 
evaporation  and  annual  rainfall.  A  series  of  long- 
range  rainfall  and  runoff  forecasts  were  done  in 
1961.  Accuracy  of  the  rainfall  forecasts  is  on  the 
order  of  65%.  Runoff  and  consumption  forecasts 
indicate  that  demands  will  be  30%  of  the  runoff  in 
a  dry  year  by  the  year  2000.  (See  also  W86-05750) 
(Cassar-PTT) 
W86-05767 


REAL  TIME  MANAGEMENT  OF  WATER  RE- 
SOURCES IN  LOW  RAINFALL  AREAS, 

Indian  Inst,  of  Tech.,  New  Delhi.  Dept.  of  Civil 

Engineering. 

S.  Chander,  and  A.  Kumar. 

IN:  Optimal  Allocation  of  Water  Resources,  IAHS 

Publication  No.  135.  Proceedings  of  a  Symposium 

held  at  the  First  Scientific  General  Assembly  of 

the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 

327-335,  6  tab,  4  ref. 

Descriptors:  'Conservation,  'Water  conservation, 
'Irrigation,  'Water  management,  India,  Semiarid 
lands,  Forecasting,  Rainfall,  Model  studies,  Soil- 
water-plant  relationships,  Rainfall  rate,  Dynamics. 


A  methodology  for  determining  irrigation  needs 
for  kharif  irrigation  (July-September)  in  India  is 
presented.  It  considers  the  stochastic  nature  of  the 
rainfall  in  this  region  of  low  rainfall.  The  method  is 
illustrated  using  pearl  millet  as  an  example.  Using 
32  years  of  rainfall  record,  the  crop  yield  is  first 
calculated  assuming  that  the  rainfall  is  the  only 
input  and  that  no  storage  of  water  is  provided.  The 
mean  yield  is  estimated  as  0.297.  By  providing  a 
storage  of  69.5  mm/unit  area  and  using  the  fixed 
operating  rules  based  on  average  rainfall,  the  yield 
increases  to  0.632.  Two  dynamic  operating  rules 
are  evolved  to  save  water  without  effecting  the 
crop  yield  and  to  reallocate  water  to  increase  the 
yield  per  unit  area.  Using  dynamic  release  rules, 
the  average  saving  in  water  is  15.0  mm/unit  area 
(22%).  In  this  case  the  yield  reduces  marginally  to 
0.616  maximum  yield.  On  the  other  hand,  realloca- 
tion of  storage  water  based  on  forecast  and  use  of 
the  dynamic  release  rules,  increases  the  crop  yield 
marginally  to  0.633  maximum  yield.  Conclusions  of 
this  study  are  that  release  of  supplemental  water 
based  on  the  rainfall  forecast  improves  the  crop 
yield  marginally.  (See  also  W86-05750)  (Cassar- 
PTT) 
W86-05782 


MODEL  FOR  ESTIMATING  TIME-VARIANT 
RAINFALL  INFILTRATION  AS  A  FUNCTION 
OF  ANTECEDENT  SURFACE  MOISTURE  AND 
HYDROLOGIC  SOIL  TYPE, 

Maryland  Univ.,  College  Park. 

For  primary  bibliographic   entry  see  Field  2G. 

W86-05792 


USE  OF  SATELLITE  DATA  IN  RAINFALL 
MONITORING, 

Bristol  Univ.  (England).  Dept.  of  Geography. 

E.  C.  Barrett,  and  D.  W.  Martin. 

Academic  Press,  London,  England.  1981.  340  p. 

Descriptors:  'Satellite  technology,  'Remote  sens- 
ing, 'Rainfall  monitoring,  'Meteorological  data 
collection,  Radar,  Monitoring,  Rainfall  data,  Hy- 
drology, Climatology,  Floods,  Droughts,  Clouds. 

Rainfall  is  a  vital  meteorological  element,  yet  our 
knowledge  of  this  key  environmental  variable  has 
been  restricted  by  the  inadequacies  of  data  gained 
by  conventional  methods  of  monitoring.  During 
the  past  20  years,  many  methods  have  been  sug- 
gested for  the  monitoring  of  rainfall  by  satellites, 
either  independently,  or  in  conjunction  with  the 
conventional  methods  of  raingauge  and  radar.  As 
this  area  of  inquiry  continues  to  expand  rapidly,  an 
urgent  need  has  arisen  for  a  considered  and  critical 
review  of  the  state  of  current  research  and  the 
directions  it  should  be  taking.  This  book  attempts 
to  synthesize  and  analyze  the  more  promising 
methods  in  the  field,  while  at  the  same  time  sug- 
gesting ways  in  which  satellites  might  be  used 
more  effectively  in  rainfall  monitoring  in  the 
future.  The  book  opens  with  a  survey  of  the  prob- 
lems encountered  in  current  methods  for  monitor- 
ing the  occurrence,  rate,  amount  and  distribution 
of  rainfall,  showing  that  improved  rainfall  data  are 
needed.  Also  considered  are  which  of  the  existing 
satellite  systems  may  be  capable  of  providing  it. 
This  is  followed  by  a  critical  review  of  the  birth  of 
satellite  rainfall  monitoring  methods  and  their 
growth  and  development,  chiefly  during  the  last 
decade.  Primary  uses  of  such  methods  in  meteorol- 
ogy, climatology,  hydrology  and  allied  environ- 
mental sciences  are  discussed  next.  The  book  con- 
cludes with  an  examination  of  the  prospects  for 
obtaining  still  further  improved  satellite  data  in  the 
future,  especially  through  technological  develop- 
ments, improvements  in  interrelations  between  dif- 
ferent types  of  observational  networks,  and  better 
data  processing  and  analysis.  (Lantz-PTT) 
W86-05802 


HAPEX-MOBILHY:  A  HYDROLOGIC  ATMOS- 
PHERIC EXPERIMENT  FOR  THE  STUDY  OF 
WATER  BUDGET  AND  EVAPORATION  FLUX 
AT  THE  CLIMATIC  SCALE, 

American  Meteorological  Society,  Boston,  MA. 
J.-C.  Andre,  J.-P.  Goutorbe,  and  A.  Perrier. 
American  Meteorological  Society  Bulletin,  Vol. 
67,  No.  2,  p  138-144,  February  1986.  2  fig,  17  ref. 


Descriptors:  'HAPEX,  'MOBILHY,  'Hydrologic 
budget,  'Evaporation,  'Soil  water,  'Surface- 
energy  budget,  Remote  sensing,  Data  base,  Air- 
craft, Climates,  Climatic  data,  Model  studies. 

The  HAPEX  (Hydrologic  Atmospheric  Pilot  Ex- 
periment)-MOBILHY  (Modelisation  du  Bilan  Hy- 
drique)  program  aims  at  studying  the  hydrologic 
budget  and  evaporation  flux  at  the  scale  of  a  gener- 
al circulation  model  grid  square,  i.e.,  10,000  sq  km. 
Different  surface  and  subsurface  networks  will  be 
operated  during  the  year  1986,  to  measure  and 
monitor  soil  moisture,  surface-energy  budget,  and 
surface  hydrology,  as  well  as  atmospheric  proper- 
ties. A  2.5-month  special  observation  period  will 
permit  detailed  measurements  of  atmospheric 
fluxes  and  intensive  remote  sensing  of  surface 
properties  using  well-instrumented  aircraft.  The 
main  objective  of  the  program,  for  which  guest 
investigators  are  strongly  encouraged,  is  to  pro- 
vide a  data  base  against  which  parameterization 
schemes  for  the  land-surface  water  budget  will  be 
tested  and  developed.  This  communication  pre- 
sents the  scientific  background  for  the  study  of  the 
land-surface  water  budget  in  relation  to  climate 
modeling  and  a  description  of  the  objectives  of 
HAPEX-MOBILHY  and  the  experimental  set-up 
of  the  program.  (Rochester-PTT) 
W86-05847 


POWER  OF  A  RATNSHOWER  (PUISSANCE 
D'UNE  AVERSE), 

Institut  Royal  Meteorologique  de  Belgique,  Brus- 
sels. Hydrology  Section. 
F.  Bultot,  and  A.  Coppens. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  30, 
No.  3,  p  361-369,  September  1985.  2  fig,  4  tab,  11 
ref. 

Descriptors:  'Precipitation,  'Rainfall  impact, 
Rainfall,  Rainfall  Intensity,  Mathematical  equa- 
tions, Mathematical  analysis. 

Based  on  the  distribution  of  raindrops  in  space 
according  to  their  size,  the  power  of  rainfall  of 
various  intensities  was  calculated.  Keeping  in  mind 
the  uncertainties  inherent  in  the  parameters,  the 
corresponding  values  of  the  total  rainfall  energy  do 
not  differ  significantly  from  those  found  with  the 
simplified  formulae  currently  used  in  erosivity  indi- 
ces. (Doria-PTT) 
W86-05899 


TRACKING  A  STORMY  BEAST  IN  THE 
NIGHT, 

R.  A.  Kerr. 

Science  SCIEAS,  Vol.  29,  No.  4716,  p  848-849, 

August  30,  1985.  3  ref. 

Descriptors:  'Remote  sensing,  'Meteorology, 
'Satellite  technology,  'Thunderstorms,  Mesoscale 
convective  complex,  Storms,  Weather  patterns, 
Weather  forecasting,  Storm  formation. 

Weather  satellites  have  revealed  thunderstorms  or- 
ganized into  unexpectedly  large  nighttime  rain- 
storms over  the  central  United  States.  This  newly 
recognized  organization  of  thunderstorms  is  called 
a  mesoscale  convective  complex  (MCC).  Com- 
pared to  other  kinds  of  summer  thunderstorms,  the 
rain  from  MCCs  can  be  heavy,  cover  a  large  area, 
and  go  on  for  hours.  They  begin  as  typical  convec- 
tive systems  during  warm  summer  afternoons  east 
of  the  Rockies,  but  then  either  expand  or  merge 
with  other  storms,  often  producing  severe  or  dam- 
aging weather.  MCCs  tend  to  act  like  tropical 
storms,  and  may  develop  into  tropical  storms.  Pro- 
posed mechanisms  of  MCC  formation  must  be 
tested  in  models  and  against  observations  to  facili- 
tate their  forecasting.  (Doria-PTT) 
W86-05905 


ORIGINS    AND    TYPES    OF    RAINFALL    IN 
WEST  AFRICA, 

Njala  Univ.  Coll.,  Freetown  (Sierra  Leone). 
S.  I.  Kamara. 

Weather  WTHRAL,  Vol.  41,  No.  2,  p  48-56,  Feb- 
ruary 1986.  5  fig,  2  tab,  13  ref. 


Field  2— WATER  CYCLE 
Group  2B — Precipitation 


Descriptors:  'Rainfall,  'Orographic  precipitation, 
'Monsoons,  West  Africa,  Weather,  Africa,  Sahara, 
Thunderstorms,  Cyclonic  vortices,  Convective 
Systems,  Convergence. 

Traditionally,  rainfall  is  classified  into  the  three 
main  categories  of  Convectional,  Cyclonic/Frontal 
and  Relief  /Orographic  rainfall;  according  to  the 
mechanism  involved  in  the  displacement  of  air  and 
subsequent  adiabatic  cooling  and  condensation.  In 
West  Africa,  this  system  of  classifications  is  inad- 
equate. There  is  no  evidence  of  cyclonic  or  frontal 
activity  in  West  Africa.  Large  amounts  of  rainfall 
are  produced  by  atmospheric  processes  other  than 
convection  and  orographic  uplift.  In  some  areas, 
over  30%  of  the  total  annual  rainfall  is  derived 
from  these  extra  sources.  One  basic  feature  of  the 
lower  atmosphere  over  West  Africa  during  the 
rainy  season  (May  to  November)  is  the  thermally- 
induced  low  pressure  cell  over  the  Sahara  with  its 
axis  located  between  latitudes  18  deg  North  and  22 
deg  North.  At  the  same  time  the  Subtropical  Anti- 
cyclone over  the  south  Atlantic  intensifies  and 
extends  towards  the  equator.  The  depth  of  the 
south-west  monsoon  decreases  inland  from  the 
Guinea  Coast.  Above  the  south-west  monsoon  at  a 
height  of  3000  meters  the  winds  assume  a  predomi- 
nantly easterly  component.  The  mid-tropospheric 
Africa  Easterly  Jet  (AEJ)  appears  to  originate 
from  the  strong  horizontal  temperature  gradient 
between  hot  Sahara  air  and  the  relatively  cooler, 
but  still  warm  air  of  equatorial  origin.  The  two 
main  types  of  rain-producing  convective  systems  in 
West  Africa  are  the  local  convective  rainstorm  and 
linear  rainstorms  or  line  squalls.  The  amount  of 
rainfall  at  any  given  location  depends  on  the  rate 
of  airmass  uplifting  over  the  area.  Mountain  bar- 
riers can  deflect,  block  or  enhance  air  lift.  Orogra- 
phic rainfall  in  West  Africa  is  localize,  restricted  to 
those  areas  where  the  land  rises  abruptly  from  the 
surrounding  African  plateau  at  a  direction  perpen- 
dicular to  the  south-westerly  winds.  The  rainfall 
that  is  the  result  of  the  low  level  convergence 
includes  rainfall  due  to  large  scale  convergence 
and  rainfall  due  to  coastal  convergence.  The  need 
exists  for  research  into  the  atmospheric  processes 
that  produce  rainfall,  their  nature  and  develop- 
ment, and  their  interaction  with  each  other. 
(Peters-PTT) 
W86-05953 


MODELING  OF  RAINFALL  EROSION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-05971 


COMPARING  SOME  METHODS  OF  ESTI- 
MATING MEAN  AREAL  RAINFALL, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh,  and  P.  K.  Chowdhury. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

2,  p  275-282,  April  1986.  8  tab,  56  ref. 

Descriptors:  'Rainfall,  'Areal  precipitation,  'Field 
tests,  'Statistical  analysis,  'New  Mexico,  'River 
Ray,  Great  Britain,  Finite  element  method,  Analy- 
sis of  variance,  Mathematical  models. 

A  comparison  was  made  of  13  different  methods  of 
estimating  mean  areal  rainfall  on  two  areas  in  New 
Mexico  and  River  Ray  catchment,  Great  Britain. 
Daily,  monthly,  and  yearly  rainfall  data  were  used. 
The  13  methods  were:  unweighted  mean,  grouped 
area  aspect  weighted  mean,  individual  area  weight- 
ed mean  or  Thiessen  polygon,  individual  area  alti- 
tude weighted  mean,  triangular  area  weighted 
mean,  grouped  mean  weighted  for  distance  and 
altitude  (Myers  method),  isohyetal  method,  trend 
surface  analysis  (with  linear  function,  quadratic 
function,  and  cubic  function),  reciprocal  distance 
squared  method,  two-axis  method,  modified  poly- 
gon method,  finite  element  method,  and  analysis  of 
variance.  All  methods,  in  general,  yielded  compa- 
rable estimates,  especially  for  yearly  values  which 
suggests  that  a  simpler  method  would  be  preferable 
for  estimating  mean  areal  rainfall  in  these  areas. 
(Rochester-PTT) 
W86-06022 


MECHANISMS  OF  JAVA  RAINFALL  ANOMA- 
LIES, 

Wisconsin  Univ.-Madison.  Dept.  of  Meteorology. 
E.  C.  Hackert,  and  S.  Hastenrath. 
Monthly  Weather  Review,  Vol.  1 14,  No.  4,  p  745- 
757,  April  1986.  8  fig,  1  tab,  39  ref.  NSF  grants 
ATM82-O0511,  ATM84-1375. 

Descriptors:  'Atmospheric  pressure,  'Atmospher- 
ic circulation,  'Rainfall,  'Java,  'Indian  Ocean, 
'Southern  oscillation,  Monsoon,  Indonesia,  South 
China  Sea,  Bay  of  Bengal,  Clouds,  Wind,  Seasonal 
distribution,  Anomalies,  Meridional  pressure  gradi- 
ent. 

The  large-scale  circulation  departure  patterns  asso- 
ciated with  the  interannual  variability  of  (July- 
June)  rainfall  in  Java  were  studied  on  the  basis  of 
ship  observations  (1911-73)  in  the  Indian  Ocean 
and  surface  station  records.  Abundant  rainfall 
years  are  characterized  by  an  anomalously  strong 
Northwest  monsoon,  and  drought  years  by  ap- 
proximately inverse  circulation  characteristics.  In 
December- January  of  the  wet  years,  anomalously 
high  pressure  near  Southeast  Asia  along  with 
anomalously  low  pressure  over  Indonesia  entail 
and  enhance  meridional  pressure  gradient,  stronger 
northeasterly  flow  over  the  South  China  Sea  and 
Bay  of  Bengal,  and  enhanced  northwesterlies  over 
the  Indonesian  waters.  In  May-October,  anoma- 
lously low  pressure,  abundant  cloudiness,  and 
anomalous  northwesterlies  consistent  with  the  en- 
hanced pressure  gradient  are  associated  with  a 
positive  sea  surface  temperature  anomaly  in  the 
Indonesian  waters.  By  contrast,  in  November- 
April,  abundant  cloudiness  and  anomalous  north- 
westerlies, again  associated  with  anomalously  low 
pressure  but  now  resulting  in  higher  wind  speed, 
accompany  a  negative  sea  surface  temperature 
anomaly.  Anomalously  low  pressure  and  warm 
surface  waters  in  May-October  are  followed  by 
low  pressure  and  low  sea  temperature  in  Novem- 
ber-April, which  in  turn  are  succeeded  by  high 
May-October  pressure.  This  seasonally  varying  re- 
lationship among  cloudiness,  wind,  and  sea  surface 
temperature  appears  instrumental  for  the  function- 
ing of  the  Southern  Oscillation.  (Rochester-PTT) 
W86-O6051 


ANATOMY  OF  A  RAINFALL  INDEX, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

R.  W.  Katz,  and  M.  H.  Glantz. 
Monthly  Weather  Review,  Vol.  1 14,  No.  4,  p  764- 
771,  April  1986.  3  fig,  2  tab,  25  ref. 

Descriptors:  'Rainfall  index,  'West  African  Sahel, 
'Brazilian  northeast,  'Drought,  'Arid  regions, 
'Semiarid  regions,  Standardized  anomaly  index, 
Principal  component  analysis,  Statistical  analysis, 
Social  adjustment. 

One  index  commonly  has  been  used  to  monitor 
precipitation  in  drought-prone  regions  such  as  the 
West  African  Sahel  and  the  Brazilian  Northeast. 
The  construction  of  this  index  involves  standardiz- 
ing the  annual  total  rainfall  for  an  individual  sta- 
tion and  then  averaging  these  standardized  rainfall 
deviations  over  all  the  stations  within  the  region  to 
obtain  a  single  value.  Some  theoretical  properties 
of  this  'Standardized  Anomaly  Index'  are  derived. 
By  studying  its  behavior  when  applied  to  actual 
rainfall  data  in  the  Sahel,  certain  aspects  of  the 
practical  utility  of  the  index  are  also  considered. 
For  instance,  the  claim  that  the  Sahel  has  recently 
experienced  a  long  run  of  relatively  dry  years  does 
not  appear  to  be  sensitive  to  the  exact  form  of 
index  that  is  employed.  On  the  other  hand,  it  is 
shown  by  means  of  principal  components  analysis 
that  no  single  index  can  'explain'  a  large  portion  of 
the  variation  in  Sahelian  rainfall,  implying  that 
such  information,  which  is  at  least  potentially 
useful,  is  lost  when  one  relies  on  a  single  index. 
The  implications  of  these  results  are  discussed  in 
relation  to  assessments  of  the  impact  of  drought  on 
society  in  arid  and  semiarid  regions.  (Author's 
abstract) 
W86-06052 


VARIATIONS     IN     PRECIPITABLE     WATER 
OVER    SOME    WEST    AFRICAN    STATIONS 


DURING     THE      SPECIAL     OBSERVATION 
PERIOD  OF  WAMEX, 

Ife  Univ.  (Nigeria).  Dept.  of  Physics. 

E.  E.  Balogun,  and  J.  A.  Adedokun. 

Monthly  Weather  Review,  Vol.  114,  No.  4,  p  772- 

776,  April  1986.  4  fig,  3  tab,  8  ref. 

Descriptors:  'West  Africa,  'Monsoons,  'Precipita- 
tion, 'Weather  systems,  Statistics,  Coasts. 

The  precipitable  water  was  computed  from  the 
upper  air  data  for  10  West  African  stations  for  the 
Special  Observation  Period  of  the  West  African 
Monsoon  Experiment  (WAMEX),  14  July  to  15 
August,  1979.  The  periodicity  and  the  vertical 
distribution  of  precipitable  water  values  were  in- 
vestigated. Comparisons  of  the  precipitable  wateT 
values  showed  that  high  positive  and  significant 
correlation  existed  between  low-level  and  upper- 
level  values  for  stations  within  the  convective  zone 
but  at  the  coastal  stations,  very  low  but  weakly 
significant  (poor  and  nonsignificant  at  one  station) 
correlations  existed  between  the  low-level  and 
upper-level  values.  A  period  of  4.4  days  in  the 
precipitable  water  was  obtained  at  one  of  the  sta- 
tions for  which  data  were  reliable.  The  relationship 
between  this  period  and  the  period  of  some  West 
African  weather  systems  could  not,  however,  be 
established  with  the  data  available.  (Author's  ab- 
stract) 
W86-06053 


INVESTIGATION  OF  HEAVIEST  RAINFALLS 
OVER  COASTAL  ANDHRA  PRADESH  OF 
INDIA  DURING  OCTOBER, 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 
R.  S.  Reddy,  B.  K  Mukherjee,  K  Indira,  and  Bh. 
V.  R.  Murty. 

Monthly  Weather  Review,  Vol.  1 14,  No.  4,  p  777- 
779,  April  1986.  1  fig,  1  tab,  14  ref. 

Descriptors:  'Rainstorms,  'Rainfall  rate,  'Andhra 
Pradesh,  'Seasonal  distribution,  India,  Rainfall, 
Kakinada,  Masulipatnam,  Nellore,  Visakhapatnam, 
Flood  forecasting. 

An  investigation  of  the  dates  of  occurrence  of 
heaviest  rainfall  is  very  important  for  flood  fore- 
casting. The  daily  rainfall  data  for  four  coastal 
stations  in  India:  Kakinada,  Masulipatnam,  Nellore, 
and  Visakhapatnam,  for  the  month  of  October 
were  examined  over  a  10-yr  period,  1973-1982  and 
analyzed  by  considering  the  heaviest  rainfalls  for 
each  station  separately.  The  heaviest  rainfall  was 
defined  as  that  which  exceeds  two  or  more  times 
the  mean  rainfall  for  the  month.  The  study  shows 
that  heaviest  rainfall  occurs  during  the  period  16- 
23  October.  This  feature  is  repeated  year  after 
year,  constituting  a  rainfall  singularity  for  the 
region.  (Author's  abstract) 
W86-06054 


STATISTICAL  ANALYSIS  OF  THE  RELA- 
TIONSHIPS AMONG  RAINFALL,  OUTGOING 
LONGWAVE  RADIATION  AND  THE  MOIS- 
TURE BUDGET  DURING  JANUARY-MARCH 
1979, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Meteorology. 
M.  L.  Morrissey. 

Monthly  Weather  Review,  Vol.  114,  No.  5,  p  931- 
942,  May  1986.  11  fig,  22  ref,  append.  NOAA 
grant  NA  80  RAH  00002. 

Descriptors:  'Statistical  analysis,  'Rainfall,  'Con- 
vection, 'Outgoing  longwave  radiation,  'Moisture 
budget,  Pacific  Ocean,  Spatial  distribution,  Cirrus 
clouds. 

An  analysis  of  the  statistical  relationships  among 
observed  daily  rainfall,  outgoing  longwave  radi- 
ation (OLR),  and  the  moisture  budget  (precipita- 
tion minus  evaporation  or  P-E)  obtained  from 
three  independent  data  sources  during  January 
through  March  1979,  indicates  that  on  a  daily  basis 
P-E  and  OLR  correlate  significantly  better  with 
each  other  than  they  do  with  observed  rainfall 
over  open-ocean  regions  where  the  spatial  density 
of  rainfall  observing  stations  is  low.  A  spatial  cor- 
relation over  the  Pacific  Ocean  indicates  that  P-E 
and  OLR  correlate  well  in  most,  but  not  all,  highly 
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convective  regions  where  both  variables  have 
moderate  to  high  variances,  and  are  uncorrelated 
in  dry  regions.  Low  correlations  are  obtained  in 
regions  of  shallow  convection  and  in  areas  of  weak 
moisture  convergence  with  cirrus  at  upper  levels. 
It  is  demonstrated  that  OLR,  P-E,  or  observed 
rainfall  alone  cannot  properly  define  the  areal 
extent  of  large-scale  convective  activity.  A  tech- 
nique is  developed  in  which  P-E  is  used  in  con- 
junction with  OLR  to  better  establish  the  intensity 
and  spatial  bounds  of  large-scale  convective  activi- 
ty. (Author's  abstract) 
W86-06055 


DISCRIMINATION  IN  THE  USE  OF  RADAR 
DATA  ADJUSTED  BY  SPARSE  GAUGE  OB- 
SERVATIONS FOR  DETERMINING  SURFACE 
RAINFALL, 

British    Meteorological    Office,    Bracknell    (Eng- 
land). 
B.  R.  May. 

The  Meteorological  Magazine,  Vol.  115,  No.  1365, 
p  101-115,  April  1986.  7  fig,  1  tab,  5  ref. 

Descriptors:  *Radar,  'Interpolation,  *Rainfall  dis- 
tribution, Rain  gages,  Statistics,  Estimating. 

Dense  radar  observations  of  a  rainfall  field  can  be 
adjusted  by  sparse  gage  observations  to  estimate 
the  surface  rainfall  at  an  ungauged  location  as  an 
alternative  to  direct  interpolation  between  the  gage 
observations.  It  is  demonstrated  that  it  is  possible 
to  choose  which  of  the  estimates,  gage  only  or 
adjusted  radar,  is  closest  to  the  unknown  true  gage 
value  with  a  success  rate  of  correct  choice  of  more 
than  50%.  The  purpose  of  choosing  is  to  prevent 
the  indiscriminate  use  of  radar  observations  and  to 
reduce  the  possibility  of  them  being  used  under 
:ircumstances  in  which  it  would  be  non-beneficial. 
[Author's  abstract) 
W86-06056 


DESIGN  AND  LABORATORY  EVALUATION 
DF  A  SIMPLE  FRACTIONATING  PRECTPITA- 
ITON  COLLECTOR, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  7B. 
W86-O6091 


RECENT  HEAVY  PRECIPITATION  IN  THE 
HCTNJTY  OF  THE  GREAT  SALT  LAKE:  JUST 
HOW  UNUSUAL, 

National  Climatic  Center,  Asheville,  NC. 

r.  R.  Karl,  and  P.  J.  Young. 

American  Meteorological  Society  Bulletin,  Vol. 

57,  No.  1,  p  4-9,  January  1986.  3  fig,  5  tab,  10  ref. 

0OE  Agreement  No.  DE-A105-850R-21501. 

Descriptors:  'Precipitation,  'Rainfall  intensity, 
'Great  Salt  Lake,  'Forecasting,  Mathematical 
itudies,  Time  series  analysis,  Stochastic  models, 
Probabilistic  studies,  Risk-assessment,  Palmer 
Drought  Severity  Index,  Wet  spells,  Utah. 

K  long  time  series  (1963-1984)  of  areal-average 
jrecipitation  in  the  vicinity  of  the  Great  Salt  Lake 
s  shown  to  be  highly  correlated  with  the  Great 
Salt  Lake  levels,  and  was  used  to  assess  the  unusu- 
dness  of  the  recent  episode  of  heavy  precipitation 
1981  through  1984).  The  Palmer  Drought  Severi- 
:y  Index  (PDSI)  was  used  to  identify  wet  spells  of 
veather.  The  analysis  indicates  that  there  were 
wo  very  important  wet  spells  in  the  time  series, 
>ne  beginning  and  ending  in  the  1860s  and  the 
nost  recent,  which  began  in  late  1981.  The  cumu- 
ative  excess  precipitation  during  each  wet  spell 
nas  analyzed  using  stochastic  frequency  analysis, 
vith  results  suggesting  that  the  recent  heavy  pre- 
:ipitation  was  not  unexpected.  Furthermore,  if  the 
;limate  of  the  past  100  years  is  representative  of 
he  climate  over  the  next  100  years,  another  wet 
ipell  can  be  anticipated  to  be  at  least  as  severe,  in 
erms  of  excess  precipitation,  as  the  1981-84  wet 
ipell.  Whether  lake  levels  can  recced  to  sufficiently 
o  prevent  new  record  high  levels  during  the  next 
evere  wet  period,  is  uncertain,  but  it  must  be 
xmsidered  in  risk-assessment  strategies.  (Jones- 
PTT) 
iV86-O6099 


NOTE  ON  WATER- VAPOR  WIND  TRACKING 
USrNG  VAS  DATA  ON  MCIDAS, 

Cooperative  Inst,  for  Meteorological  Satellite 
Studies,  Madison,  WI. 

T.  R.  Stewart,  C.  M.  Hayden,  and  W.  L,  Smith. 
American  Meteorological   Society  Bulletin,   Vol. 
66,  No.  9,  p  1111-1115,  September  1985.  3  fig,  3 
tab,  7  ref. 

Descriptors:  'Water  vapor,  'Wind  tracking,  'Sat- 
ellite technology,  Rawinsondes,  Wind  waves, 
Mathematical  analysis,  Temperature. 

Eleven  data  sets  where  water-vapor  winds  were 
obtained  from  the  GOES-5  6.7-micrometer  meas- 
urement over  the  United  States  are  compared  with 
rawinsondes.  Over  2000  point  comparisons  were 
made  for:  a)  an  arbitrary  height  assignment  of  400 
micrometer  brightness  (mb);  and  b)  a  height  assign- 
ment determined  by  matching  the  brightness  tem- 
perature to  the  temperature  structure  represented 
in  the  LFM  (Limited  Area  Fine  Mesh)  analysis. 
Analysis  indicated  that  the  water  vapor  winds 
provide  a  uniform  horizontal  coverage  of  midlevel 
flow  with  high  accuracy  (8  mps  vector  RMS). 
Furthermore  the  radiometric  height  assignment 
significantly  improves  the  accuracy.  (Jones-PTT) 
W86-06100 


EVALUATION  OF  THE  SLOSH  STORM- 
SURGE  MODEL, 

National  Hurricane  Center,  Coral  Gables,  FL. 

B.  R.  Jarvinen,  and  M.  B.  Lawrence. 

American  Meteorological  Society  Bulletin  ,  Vol. 

66,  No.  11,  p  1408-1411,  November  1985.  4  fig,  11 

ref. 

Descriptors:  'SLOSH,  'Model  studies,  'Storm 
surges,  Storms,  Surges,  Hurricanes,  Evacuation 
planning,  Mathematical  model,  Flood  forecasting, 
Historic  floods,  Error  analysis. 

The  National  Weather  Service  SLOSH  (sea,  lake, 
and  overland  surges  from  hurricanes)  storm-surge 
model  is  described  and  the  model's  role  in  the 
issuance  of  hurricane  warnings  and  the  preparation 
of  regional  evacuation  plans  is  discussed.  An  error 
distribution  for  the  model  is  estimated  by  compar- 
ing observed  surge  heights  with  model  calculations 
for  several  historical  hurricanes.  Results  from  a 
National  Weather  Service  numerical  storm-surge 
model  are  becoming  available  along  a  number  of 
U.  S.  coastal  basins.  These  results  provide  an  esti- 
mate of  the  flood  potential  caused  by  hurricane- 
generated  storm-surge  water,  along  both  the  open 
coast  and  inland.  This  information  is  then  used  by 
local  and  regional  planners  for  evacuation  plan- 
ning, and  by  the  National  Hurricane  Center  for 
guidance  in  issuing  hurricane  warnings.  Error  anal- 
ysis indicates  that  under  ideal  conditions-  when 
the  hurricane  track  and  intensity  are  known- 
model  surge-height  errors  are  less  than  0.6  m,  79% 
of  the  time  and  exceed  1.8  m  only  1%  of  the  time. 
(Jones-PTT) 
W86-06101 


APPLICATION  OF  MODEL  OUTPUT  STATIS- 
TICS TO  PRECIPITATION  PREDICTION  IN 
AUSTRALIA, 

Bureau  of  Meteorology,  Melbourne  (Australia). 
R.  G.  Tapp,  F.  Woodcock,  and  G.  A.  Mills. 
Monthly  Weather  Review,  Vol.  1 14,  No.  1,  p  50- 
61,  January  1986.  8  fig,  6  tab,  40  ref. 

Descriptors:  'Statistical  modeling,  Weather  fore- 
casting, 'Precipitation. 

The  Model  Output  Statistics  (MOS)  technique  was 
used  to  produce  forecasts  of  both  the  probability  of 
precipitation  and  the  rain  amount  for  seven  major 
Australian  cities  in  subtropical  and  middle  lati- 
tudes. Single  station  equations  were  generated 
using  data  from  the  current  objective  analysis, 
together  with  some  surface  observations  for  the 
same  time,  and  a  24  h  prognosis  based  on  that 
analysis,  to  predict  the  rainfall  in  the  24  h  beyond 
the  prognosis  validity  time.  In  order  to  increase  the 
usefulness  and  acceptability  of  the  MOS  predic- 
tions, transformations  were  applied  that  reduced 
the  biases  of  the  final  forecasts  throughout  the 
forecast  ranges.  The  skill  with  which  large  rainfall 
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totals  were  predicted  was  particularly  enhanced  in 
this  manner:  the  MOS  forecasts  showed  much 
greater  skill  in  the  prediction  of  large  totals  than 
was  achieved  by  either  the  operational  or  persist- 
ence forecasts,  while  predicting  small  totals  with 
comparable  proficiency.  The  MOS  probability 
forecasts  were  better  able  to  predict  rainfall  occur- 
rence than  were  the  quantitative  MOS  forecasts, 
and  additionally  were  superior  in  this  regard  to 
both  subjective  forecasts  produced  operationally 
and  predictions  based  on  persistence.  The  overall 
skill  of  the  quantitative  precipitation  forecasts  was 
further  enhanced  by  using  the  probability  estimates 
to  provide  a  categorical  prediction  of  rain  occur- 
rence such  that  a  rain  amount  was  only  forecast  if 
the  predicted  probability  of  precipitation  exceeded 
50%.  Routine  issuance  of  the  MOS  guideance  to 
the  operational  forecasters  commenced  in  January 
1984.  (Author's  abstract) 
W86-06121 


STATISTICALLY  DERIVED  PREDICTION 
PROCEDURE  FOR  TROPICAL  STORM  FOR- 
MATION, 

Naval  Environmental  Prediction  Research  Facili- 
ty, Monterey,  CA. 
T.  J.  Perrone,  and  P.  R.  Lowe. 
Monthly  Weather  Review,  Vol.  114,  No.  1,  p  165- 
177,  January  1986.  3  fig,  11  tab,  28  ref. 

Descriptors:  'Statistical  models,  'Weather  fore- 
casting, 'Tropical  cyclones,  Satellite  technology. 

A  statistical  forecasting  experiment  was  performed 
to  test  the  capability  of  predictors  derived  from 
observational  data  (analysis)  fields  at  950,  700,  500, 
and  200  mb  to  forecast  tropical  storm  formation 
(genesis).  National  Oceanographic  and  Atmospher- 
ic Administration  tropical  mosiac  visible  satellite 
images  and  the  Joint  (United  States  Navy  and  Air 
Force)  Typhoon  Warning  Center's  Post-Season 
Best  Track  analyses  of  tropical  storms  were  used 
to  select  a  representative  collection  of  tropical 
storm  clusters,  some  of  which  became  tropical 
storms  (GO  cases),  others  of  which  did  not  (NO 
GO  cases).  Navy  Fleet  Numerical  Oceanography 
Central  archived  analysis  fields  of  surface  pressure, 
winds,  sea  surface  temperature,  and  moisture  were 
accessed  at  locations  and  times  corresponding  to 
cloud  cluster  positions  24,  48  and  72  hours  prior  to 
tropical  storm  formation/nonformation,  and  candi- 
date predictors  were  formed  from  these  analysis 
data.  The  number  of  predictor  candidates  was  in- 
creased by  also  calculating  a  predictor  candidate's 
Laplacian,  and  the  magnitude  of  its  gradient.  A 
special  local-maximum  enhancement  technique  was 
also  applied  to  some  of  the  candidate  predictors. 
Stepwise  discriminant  analysis  was  applied  to  these 
candidate  predictors  to  select  subsets  with  greatest 
predictive  capability  for  forecasting  tropical  storm 
formation  at  projections  of  24,  48  and  72  hours. 
The  resulting  statistical  forecast  algorithms  were 
evaluated  on  independent  data,  against  climatolo- 
gy, and  against  a  basic  technique  derived  solely 
from  latitude  and  longitude.  The  results  show  that 
the  forecast  technique  possesses  considerable  utili- 
ty in  predicting  tropical  storm  formation  with 
good  pre-figurance,  post-agreement,  threat,  and 
Brier  scores.  (Author's  abstract) 
W86-06122 


SOME  EFFECTS  OF  SURFACE  HEATING  AND 
TOPOGRAPHY  ON  THE  REGIONAL  SEVERE 
STORM  ENVIRONMENT.  PART  I:  THREE-DI- 
MENSIONAL SIMULATIONS, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

S.  G.  Benjamin,  and  T.  N.  Carlson. 
Monthly  Weather  Review,  Vol.  1 14,  No.  2,  p  307- 
329,  February  1986.  27  fig,  3  tab,  45  ref.  U.S.  Air 
Force  Grants  No.  AFOSR-79-0125  and  AFOSR- 
83-0064. 

Descriptors:  'Model  simulations,  'Storms,  'To- 
pography, Thunderstorms,  Solar  radiation,  Advec- 
tion,  Weather. 

Model  experiments  have  isolated  several  effects  of 
surface  heating  and  topography  which  may  act  in 
concert  to  focus  the  potential  for  severe  thunder- 
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storms  in  certain  areas  downstream  of  dry  elevated 
terrain.  Comparisons  of  simulations  with  and  with- 
out surface  fluxes  of  heat  and  moisture  confirm 
that  differential  surface  heating,  topography,  and 
differential  advection  may  combine  to  produce  a 
stabilizing  effect.  In  certain  synoptic  situations,  air 
strongly  heated  over  the  arid  Mexican  plateau 
rides  over  moist  potentially  cooler  air  downstream, 
thereby  forming  a  strong  restraining  inversion  or 
'lid'  over  Texas.  This  elevated  mixed  layer  inver- 
sion prevents  the  occurrence  of  thunderstorms 
over  a  large  area;  instead,  storms  are  focused  in  the 
region  where  a  southeasterly  low-level  flow  under- 
runs  the  northern  and  western  boundary  of  the 
inversion.  Model  trajectories  also  support  the  hy- 
pothesis that  this  lateral  boundary  of  the  lid,  a 
baroclinic  zone  approximately  between  800  and 
500  mb,  is  formed  by  confluence  between  the 
Mexican  airstream  and  a  subsided  polar  airstream 
which  has  traversed  the  upper-level  trough  ap- 
proaching from  the  western  United  States.  (See 
also  W86-06131)  (Author's  abstract) 
W86-06130 


SOME  EFFECTS  OF  SURFACE  HEATING  AND 
TOPOGRAPHY  ON  THE  REGIONAL  SEVERE 
STORM  ENVIRONMENT.  PART  II:  TWO-DI- 
MENSIONAL IDEALIZED  EXPERIMENTS, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 
S.  G  Benjamin. 

Monthly  Weather  Review,  Vol.  1 14,  No.  2,  p  330- 
343,  February  1986.  15  fig,  2  tab,  35  ref.  U.S.  Air 
Force  Grants  No.  AFOSR-79-0125  and  AFOSR- 
83-0064. 

Descriptors:  *Storms,  •Thunderstorms,  Topogra- 
phy, Solar  radiation,  Advection,  Weather,  Air- 
earth  Interfaces. 

Two-dimensional  numerical  experiments  were  con- 
ducted to  examine  the  effects  of  differential  surface 
heating  on  flow  over  a  dry,  2000  km- wide  plateau. 
Two  effects  found  in  three  dimensional  simulations 
to  be  significant  in  the  regional  severe  storm  envi- 
ronment also  occur  in  these  two  dimensional  ex- 
periments. These  effects  are  a  diurnal  variation  in 
the  intensity  of  the  lee  trough  and  the  development 
of  a  low-level  inversion  downstream  as  the  mixed 
layer,  which  developed  over  the  hot  plateau,  is 
advected  over  potentially  cooler  air.  When  the 
plateau  is  strongly  heated  and  surrounded  by  low- 
lands with  no  surface  heating,  the  leeside  pressure 
trough  intensifies  by  an  extra  1-3  mb.  Subsequent- 
ly, the  low-level  flow  ahead  of  the  lee  trough  also 
increases  by  several  meters  per  second  when  sur- 
face heating  is  allowed.  The  diurnal  modulation  of 
this  feature  suggests  that  the  low-level  moist  flow 
toward  regions  of  potential  convection  will  tend  to 
be  strongest  in  the  late  afternoon  and  early 
evening.  It  is  shown  that  this  effect  is  primarily  due 
to  the  superposition  of  a  plateau  heat  low  upon  the 
mountain  wave  circulation.  To  a  lesser  extent, 
differential  vertical  mixing  of  momentum  between 
the  deep  mixed  layer  and  surrounding  regions  also 
tends  to  enhance  the  lee  trough.  This  differential 
mixing  momentum  mechanism  is  active  in  the  pres- 
ence of  an  isolated,  deep  mixed  layer  and  moder- 
ately strong  lower  tropospheric  flow  even  if  there 
is  no  elevated  terrain.  The  development  of  the 
elevated  mixed  layer  inversion  appears  to  depend 
more  strongly  on  a  horizontal  gradient  of  soil 
moisture  and  surface  heating  than  it  does  upon  a 
gradient  of  terrain  elevation.  However,  while  such 
an  inversion  may  be  produced  by  differential  ad- 
vection and  differential  heating  in  the  absence  of 
terrain,  it  will  be  stronger  and  develop  more  rapid- 
ly in  a  shearing  environment  if  the  strongly  heated 
region  is  also  elevated.  (See  also  W86-06130)  (Au- 
thor's abstract) 
W86-06131 


NUMERICAL  SIMULATION  OF  CLOUDS, 
RAIN,  AND  AIRFLOW  OVER  THE  VOSGES 
AND  BLACK  FOREST  MOUNTAINS:  A  MESO- 
BETA  MODEL  WITH  PARAMETERIZED  MI- 
CROPHYSICS, 

National   Oceanic  and   Atmospheric   Administra- 
tion, Boulder,  CO.  Air  Resources  Lab. 
E.  C.  Nickerson,  E.  Richard,  R.  Rosset,  and  D.  R. 
Smith. 


Monthly  Weather  Review,  Vol.  114,  No.  2,  p  398- 
414,  February  1986.  17  fig,  1  tab,  39  ref,  2  append. 

Descriptors:   'Clouds,    'Rain,   Simulation   models, 
Numerical  analysis,  Weather  forecasting. 

A  three-dimensional  meso-beta  model  with  para- 
meterized microphysics  is  presented.  The  model  is 
capable  of  simulating  orographically  forced 
clouds,  rain,  and  airflow.  A  two-dimensional  ver- 
sion has  shown  that  the  vertical  resolution  in  the 
15-layer  model  is  adequate  to  damp  and  prevent 
the  unwanted  reflection  of  vertically  propagating 
waves  in  the  absorbing  layer  at  the  top  of  the 
model  domain.  Tests  using  the  two-dimensional 
version  confirm  the  ability  of  the  model  to  repli- 
cate the  linear  and  nonlinear  mountain  wave  simu- 
lations of  previous  authors.  The  model  is  applied  to 
the  Rhine  Valley  and  the  surrounding  mountainous 
areas,  the  Vosges  in  France  and  the  Black  Forest 
in  Germany.  Model-predicted  rainfall  over  the 
mountainous  areas  is  m  good  agreement  with  ob- 
servations in  both  magnitude  and  location;  howev- 
er, an  absence  of  model-predicted  cloud  cover 
over  the  Rhine  Valley  suggests  the  need  for  an 
improved  mesoscale  initialization  procedure.  (Au- 
thor's abstract) 
W86-06132 


PHYSICS  OF  MONSOON  RAIN  PROCESSES, 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 
P.  C.  S.  Devara,  and  Bh.  V.  R.  Murty. 
Mausam,  Vol.  35,  No.  4,  p  435-452,  October  1984. 
16  fig,  2  tab,  187  ref. 

Descriptors:    *Cloud    physics,    'Rainfall,    ♦Mon- 
soons, Clouds. 

The  principles  and  related  phenomena  involved  in 
the  two  basic  rain  processes,  namely,  the  warm 
rain  (all  liquid  process)  and  the  cold  rain  (three 
phase  process),  which  govern  formation  of  rain  in 
clouds  are  reviewed.  The  extent  of  operation  of 
these  processes  in  the  raining  clouds  during  the 
summer  monsoon  has  been  pointed  out  on  the  basis 
of  observations  made  over  certain  regions  in  India. 
The  results  obtained  so  far  suggest  that  the  mon- 
soon rain  occurs  in  India  predominantly  due  to 
cold  process,  partly  due  to  a  combination  of  cold 
and  warm  processes,  and  negligibly  due  to  warm 
process.  The  warm  rain  process  occurs  in  convec- 
tive  cloud  fields  when  the  rainfall  is  showery  and 
scattered  in  nature.  The  combined  rain  process 
occurs  in  similar  situations  but  the  intensity  and 
duration  of  showers  is  larger.  The  cold  rain  proc- 
ess occurs  in  situations  of  widespread  continuous 
type  rainfields.  (McFarlane-PTT) 
W86-06133 


MESO-SCALE  STUDY  OF  CROP  DROUGHT 
CLIMATOLOGY  OVER  MAHARASHTRA, 

Meteorological  Office,  Poona  (India). 
S.  Venkataraman,  and  N.  N.  Khambete. 
Mausam,  Vol.  35,  No.  4,  p  475-478,  October  1984. 
2  fig,  6  ref. 

Descriptors:  'Weather  forecasting,  'Drought 
relief,  'Climatology,  'Drought,  Dry  farming, 
India. 

A  climatological  assessment  of  the  likely  frequen- 
cies of  occurrence  of  various  classes  of  crop 
droughts  is  useful  in  assigning  priorities  for  provi- 
sion of  surface  irrigation  facilities  and  planning 
long  term  measures  of  drought  mitigation  for 
drought  prone  area  development.  Comparative  as- 
sessments of  spatial  variations  in  drought  intensity 
in  a  year  can  provide  an  operational  basis  for 
organizing  drought  relief  measures  on  a  rational 
basis.  The  areal  spread  of  historical  droughts  from 
1901-1970  in  16  dry  farming  districts  of  Maharash- 
tra is  summarized  and  mapped.  (McFarlane-PTT) 
W86-06134 


PRESENCE  OF  UPPER  AHt  DIVERGENCE  IN 
RELATION  TO  PRE-MONSOON  AND  MON- 
SOON WEATHER  SYSTEMS  OF  THE  MONEX 
PERIOD  1979, 

Meteorological  Office,  Poona  (India). 
R.  Singh. 


Mausam,  Vol.  35,  No.  4,  p  507-514,  October  1984. 
5  fig,  2  tab,  15  ref. 

Descriptors:  'Monsoon,  'Weather  forecasting,  At- 
mosphere, Satellite  technology,  Remote  sensing. 

A  case  of  formation  of  a  cyclonic  storm  in  the  Bay 
of  Bengal  and  some  cases  of  intensification  of 
equatorial  trough  during  the  pre-monsoon  period 
were  studied  with  the  help  of  GOES-1  satellite 
wind  flow  data.  It  could  be  inferred  that  diver- 
gence in  these  cases  was  mostly  generated  and  the 
development  took  place  without  the  movement  of 
any  pre-existing  divergent  system  aloft.  Onset  of 
the  southwest  monsoon  along  the  west  coast,  to- 
gether with  formation  of  a  cyclonic  storm  in  the 
Arabian  Sea  and  three  other  cases  of  formation  of 
depression  in  the  Bay  of  Bengal  were  examined  in 
light  of  the  wind  flow  data.  The  development  of 
these  systems  took  place  in  the  presence  of  upper 
air  divergence  systems.  The  interaction  of  the  low 
level  system  with  the  upper  circulation  depends  on 
the  intensity  of  the  developing  system  as  to  wheth- 
er it  is  a  severe  tropical  cyclone,  a  monsoon  de- 
pression, or  a  weak  mid-tropospheric  cyclone 
vortex.  In  the  pre-monsoon  season  such  interac- 
tions seem  to  cause  distinct  outflow  centers  and 
modify  the  upper  air  circulation  at  meso  and  syn- 
optic scale  of  motions.  In  monsoon  season  the 
system  outflow  is  carried  off  by  the  pre-existing 
strong  easterlies  aloft  and  the  outflow  center  is 
obliterated.  (McFarlane-PTT) 
W86-06135 


APRIL  EVAPORATION  IN  RELATION  TO 
SUBSEQUENT  MONSOON  RAEVFALL  IN 
INDIA, 

Meteorological  Office,  Poona  (India). 

S.  J.  Maske,  and  R.  P.  Samui. 

Mausam,  Vol.  35,  No.  4,  p  525-530,  October  1984. 

12  fig,  6  ref. 

Descriptors:  'Rainfall,  'Monsoons,  'Evaporation, 
•Climatology,  India,  Drought,  Weather  forecast- 
ing. 

Monthly  mean  evaporation  charts  for  the  months 
March  to  May  are  examined  year  by  year  for  the 
period  1965  to  1975  in  relation  to  behavior  of  the 
subsequent  monsoon  rainfall  in  India.  April  charts, 
in  general,  show  one  primary  and  one  secondary 
region  of  high  evaporation  in  the  years  where  the 
subsequent  monsoon  rainfall  is  normal  over  the 
country.  The  primary  region  of  high  evaporation 
belt  extends  from  Gujarat  to  Andhra  Pradesh 
through  Maharashtra  and  adjoining  Karnataka.  It 
is  found  for  both  normal  and  deficient  years.  In 
most  of  the  deficient  years  (1965,  1968  and  1972) 
the  pattern  changes  substantially;  the  secondary 
region  which  extends  from  Rajasthan  to  Madhya 
Pradesh  disappears  from  its  normal  position.  No 
such  change  in  the  evaporation  pattern  is  found  in 
the  months  of  March  and  May.  Though  the  sec- 
ondary region  disappeared  in  April  1970,  which 
was  a  good  monsoon  year,  there  was  no  shrinkage 
in  total  area  coverage  of  high  evaporation  belt.  It 
appeared  that  the  secondary  region  shifted  towards 
the  west  and  formed  a  bigger  region  of  high  evap- 
oration belt  in  combination  with  the  primary 
region.  (Author's  abstract) 
W86-06136 


RETURN  PERIOD  ANALYSIS  OF  EXTREME 
RAINFALL  EVENTS, 

Meteorological  Office,  New  Delhi  (India). 

S.  C.  Goyal,  and  S.  N.  Kathuna. 

Mausam,  Vol.  35,  No.  4,  p.  531-536,  October  1984. 

2  fig,  4  tab,  7  ref. 

Descriptors:  'Rainfall,  'Frequency  analysis,  India, 
Weather  forecasting. 

The  return  periods  of  extreme  rainfall  events  for  15 
selected  stations  in  the  Krishna  River  basin  were 
analyzed.  The  annual  one-day  rainfall  data  for  the 
period  1901-60  was  used.  The  rainfall  estimates 
were  computed  for  different  return  periods  using 
two  different  distributions  -  Gumbel's  distribution 
and  the  Fisher  and  Tipett  type  II  distribution. 
Return  periods  corresponding  to  the  highest  re- 


WATER  CYCLE— Field  2 
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orded  rainfall  were  interpolated  for  both  distribu- 
ons.  The  Gumbel's  distribution  indicated  very 
igh  return  periods  of  extreme  events,  while  the 
le  Fisher  and  Tipett  type  II  distribution  provided 
>wer  estimates  of  recurrence  interval.  As  rainfall 
tents  are  randomly  distributed  in  nature,  the 
"turn  periods  of  outliers  should  also  be  deter- 
lined  with  reasonable  accuracy.  For  return  peri- 
ds  of  more  than  25  years,  the  Gumbel's  technique 
oes  not  estimate  some  highest  rainfall  events 
rithin  acceptable  degree  of  accuracy  for  certain 
snditions  of  rainfall  occurrence.  (McFarlane- 
TT) 
/86-06137 


UN  ANALYSIS  OF  RAINFALL  DATA  AF- 
ECTED  BY  URBANIZATION, 

lydrocon,  Inc.,  Clarkston,  GA. 

.  G.  Rao,  and  A.  R.  Rao. 

fordic  Hydrology,  Vol.  17,  No.  1,  p  47-64,  1986.  1 

g,  7  tab,  19  ref.  OWRT  Grant  No.  OWRR-B-025- 

MD  and  Purdue  Research  Foundation  Grant  XR- 

506. 

tescriptors:  'Run  analysis,  'Rainfall,  'Urbaniza- 
on,  Rainfall  intensity,  Rainfall  distribution,  Statis- 
cal  analysis,  Markov  Process,  La  Porte,  Indiana, 
lonthly  distribution,  Annual  distribution. 

rbanization  generally  increases  the  amount  of 
linfall  in  urban  areas  and/or  downwind  areas  of 
rban  centers.  This  paper  investigates  whether  ur- 
imzation  significantly  changes  the  run  properties 
f  rainfall.  Three  run  properties,  the  run-length, 
ln-sum  and  run-intensities  of  positive  (surplus) 
ad  negative  (deficit)  runs,  of  the  annual  and 
lonthly  rainfall  were  evaluated  by  using  the 
leory  of  runs.  Annual  rainfall  was  assumed  to  be 
ormally  or  gamma  distributed,  and  the  monthly 
linfall  assumed  to  follow  a  two-state  Markov 
bain  with  stationary,  transition  probabilities.  The 
lethodology  was  applied  to  annual  and  monthly 
linfall  data  at  La  Porte  and  three  surrounding 
ations  in  Indiana.  The  results  indicated  that  these 
(sumptions  were  adequate  to  characterize  the 
mual  and  monthly  rainfall.  The  following  conclu- 
ons  were  drawn:  1)  the  run  properties  such  as 
in-lengths,  run-sums  or  run-intensity  are  not  sig- 
ificantly  affected  by  urbanization;  2)  run  intensity 

a  better  indicator  of  changes  in  rainfall  than  run- 
ingths  or  run-sums;  and  3)  the  run  properties  of 
oth  annual  and  monthly  rainfall  data  at  La  Porte 
re  not  significantly  different  from  those  at  the 
mounding  stations,  even  though  La  Porte  has 
sceived  increased  rainfall  in  comparison  with  its 
avirons  as  a  result  of  urbanization.  The  run  prop- 
rties  of  La  Porte  annual  data  in  the  pre-  and  post- 
rbanized  periods  appear  to  be  different.  However 
o  significant  differences  were  observed  in  the  run 
roperties  of  monthly  data  at  La  Porte  in  these 
no  periods.  (Lantz-PTT) 
/86-06166 


C.  Snow,  Ice,  and  Frost 


1ESOSCALE  FREQUENCIES  AND  SEASON- 
X  SNOWFALLS  FOR  DD7FERENT  TYPES  OF 
AKE  MICHIGAN  SNOW  STORMS, 

Chicago  Univ.,  IL.  Dept.  of  Geophysical  Sciences, 
'or  primary  bibliographic  entry  see  Field  2B. 
V86-05417 


tELATIONSffiPS  FOR  DERIVING  THUN- 
)ERSTORM  ANVIL  ICE  MASS  FOR  CCOPE 
TORM  WATER  BUDGET  ESTIMATES, 

National  Center  for  Atmospheric  Research,  Bold- 
er, CO. 

'or  primary  bibliographic  entry  see  Field  2B. 
V86-05464 


"HERMOEROSION  OF  FROZEN  SEDIMENT 
JNDER  WAVE  ACTION, 

)elaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 

»g. 

'or  primary  bibliographic  entry  see  Field  2J. 

V86-05504 


MEASUREMENT  OF  AREAL  WATER  EQUIV- 
ALENT OF  SNOW  BY  NATURAL  GAMMA  RA- 
DIATION -  EXPERIENCES  FROM  NORTH- 
ERN SWEDEN, 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

S.  Bergstrom,  and  M.  Brandt. 

Hydrological   Sciences  -  Journal  -  des  Sciences 

Hydrologiques  HSJODN,  Vol.  30,  No.  4,  p  465- 

477,  December  1985.  9  fig,  2  tab,  8  ref. 

Descriptors:  *Gamma-ray  spectrometry,  'Remote 
sensing,  *Snow  surveys,  *Water  equivalent  of 
snow,  Airborne  gamma-ray  spectrometry,  Gamma 
radiation,  X-rays. 

Natural  radioactive  elements  in  the  ground  are  the 
sources  of  gamma  radiation  from  the  surface.  The 
attenuation  of  this  radiation  due  to  the  water 
equivalent  of  the  snowpack  is  the  foundation  for 
the  use  of  gamma-ray  spectrometry  for  snow  map- 
ping and  hydrological  forcasting.  Normally  the 
two-flight  method  is  used.  The  Kultsjon  Basin  in 
northern  Sweden  has  been  the  subject  of  detailed 
studies  of  the  potential  of  airborne  gamma-ray 
spectrometry  for  snow  mapping  and  hydrological 
forecasting.  Results  from  five  melt  seasons  are 
presented,  and  problems  and  uncertainties  are  dis- 
cussed. A  verification  against  ground  truth  based 
on  snow  courses,  runoff  measurements  and  hydro- 
logical  models  is  given.  Finally  it  is  shown  how  the 
data  can  be  used  for  updating  and  improving  more 
conventional  forecasting  models.  The  experiences 
from  the  experiment  can  be  summarized  as  follows: 
1)  the  airborne  gamma-technique  cannot  be  used 
for  small-scale  snow  estimation;  2)  The  technique 
has  an  obvious  potential  for  the  estimation  of  basin 
snow  storage  in  basins  larger  than  100  sq  km;  side 
effects  from  bare  rocks  in  a  rugged  terrain  and  wet 
areas  can  seriously  affect  the  measurements.  These 
parts  of  the  flight  lines  have  to  be  excluded;  3) 
verification  is  a  difficult  task,  but  is  facilitated  by 
the  use  of  runoff  data  and  a  conceptual  runoff 
model;  4)  the  technique  is  particularly  sensitive  to 
variations  in  background  radiation  caused  mainly 
by  radon  and  cosmic  radiation;  5)  the  stability  of 
the  snow  estimates  is  good,  if  winter  or  summer 
flights  are  repeated;  6)  even  a  relatively  dense 
network  of  flight  lines  requires  an  empirical  cor- 
rection of  the  gamma-registrations,  to  arrive  at  a 
basin  snow  storage;  7)  the  costs  are  high  compared 
to  conventional  hydrological  forecasting  tech- 
niques; and  8)  the  project  has  not  been  able  to 
answer  the  important  question  of  the  upper  limit  of 
snowpack  that  can  be  observed  by  airborne 
gamma-ray  measurements.  (Khumbatta-PTT) 
W86-05543 


HYDROLOGICAL  ASPECTS  OF  ALPINE  AND 
HIGH-MOUNTAIN  AREAS. 

Institute  of  Hydrology,  Wallingford  (England). 
Available  from  IAHS,  2000  Florida  Ave.,  NW., 
Washington,  DC.  20009.  IAHS  Publication  No. 
138,  1982.  Proceedings  of  a  Symposium  at  the  First 
Scientific  General  Assembly  of  the  IAHS,  July  19- 
30,  1982,  Exeter,  England.  Edited  by  J.  W.  Glenn. 
350  p. 

Descriptors:  'Hydrology,  'Glaciers,  'Alpine  re- 
gions, 'Snow,  Ice,  Hydrologic  aspects,  Water- 
sheds, Erosion,  Water  management,  Runoff, 
Mountains,  Rivers. 

Many  aspects  of  the  hydrology  of  mountainous 
regions  are  discussed,  including  regional  and  gen- 
eral aspects  of  alpine  hydrology,  characteristics  of 
water  storage  in  snow,  characeristics  of  water  stor- 
age and  drainage  in  glaciers,  characteristics  of 
water  storage  and  release  by  snow,  modeling 
runoff  processes  in  alpine  areas,  runoff  processes  in 
mountain  basins  in  alpine  areas,  and  erosion,  sedi- 
ment transport,  and  deposition  in  mountain  areas. 
(See  also  W86-05611  thru  W86-05644)  (Halterman- 
PTT) 
W86-05610 


OROGRAPHIC  VARIATION  OF  PRECIPITA- 
TION IN  A  HIGH-RISE  HIMALAYAN  BASIN, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-05611 


MAPS  OF  STREAMFLOW  RESOURCES  OF 
SOME  HIGH-MOUNTAIN  AREAS  IN  ASIA 
AND  NORTH  AMERICA 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geografii. 
For  primary  bibliographic  entry  see  Field  2E. 
W86-05612 


CHARACTERISTICS  OF  PRECIPITATION 
DURING  THE  MONSOON  SEASON  IN  HIGH- 
MOUNTAIN  AREAS  OF  THE  NEPAL  HIMA- 
LAYA, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-05613 


INVESTIGATIONS  OF  THE  HYDROLOGICAL 
CONDITIONS  OF  ALPINE  REGIONS  BY  GLA- 
CIOLOGICAL  METHODS, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geografii. 
V.  M.  Kotlyakov,  and  A.  N.  Krenke. 
IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,   p  31-42,  4  fig,  2  tab,  20  ref. 

Descriptors:  'Hydrologic  aspects,  'Hydrologic 
budget,  'Watersheds,  'Alpine  regions,  Mountains, 
Precipitation,  Snow,  Rainfall,  Discharge  hydro- 
graphs,  Himalaya,  Glaciers,  Caucasus,  Pamirs. 

Plotting  the  fields  of  precipitation  and  glacier 
runoff  in  mountains  from  data  on  ablation  at  the 
height  of  the  equilibrium  line  permit  the  recon- 
struction of  the  meso-scale  peculiarities  of  moisture 
transport  in  the  mountains.  Glaciers  are  indices  of 
maxima  in  humidification  fields  are  shown.  Poten- 
tialities of  the  thermal  development  method  for 
plotting  the  snow-storage  fields  in  mountains  are 
analyzed.  The  analysis  of  the  results  of  tests  on  the 
Caucasus  and  the  Pamirs,  two  large  mountain 
ranges,  have  introduced  new  concepts  of  the 
nature  of  glacio-nival  zones  and  the  peculiarities  of 
humidification  in  the  alpine  region.  (See  also  W86- 
05610)  (Halterman-PTT) 
W86-05614 


HYDROLOGICAL  ASPECTS  OF  THE  GLA- 
CIER REGIME  IN  THE  NORTH  TIEN  SHAN 
IN  THE  ANOMALOUSLY  ARID  PERIOD  OF 

1974-1978, 

Akademiya    Nauk    Kazakhskoi    SSR,    Alma-Ata. 
Sektor  Fizicheskoi  Geografii. 
K.  G.  Makarevich. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  43-50,  4  tab,  6  ref. 

Descriptors:  'Glaciers,  'Hydrologic  aspects,  'Wa- 
tersheds, Alpine  regions,  Mountains,  Snow,  Ice, 
Glaciohydrology,  Hydrology. 

The  anomalously  arid  period  of  1974-1978  in  the 
Tien  Shan  resulted  in  a  reduction  of  the  winter 
accumulation  as  well  as  of  the  net  balance,  and  a 
considerable  increase  in  the  ablation  of  old  ice  in 
the  height  of  the  equilibrium  line.  The  net  balance 
remained  negative  for  the  entire  five-year  period 
and  amounted  to  145  g/sq  cm.  The  rise  of  the 
equilibrium  line  caused  changes  in  the  zones  of  ice 
formation,  an  extension  of  the  accumulation  area 
by  30-70%,  and  a  reduction  of  the  area  of  the  cold 
firn  zone  over  4000  m  above  sea  level.  The  rate  of 
runoff  from  the  accumulation  area  increased.  Gla- 
cial discharge  made  up  32%  of  the  annual  runoff 
volume  in  the  rivers  flowing  from  the  areas  with 
glacierization  increased  by  40%.  The  glacial  water 
supply  also  sharply  increased.  (See  also  W86- 
05610)  (Author's  abstract) 
W86-05615 


HYDROLOGICAL     RELATIONSHIPS     IN     A 
GLACIERIZED  MOUNTAIN  BASIN, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  2E. 
W86-05616 


■ 


■:-yy 


m 


:■$.< 


Field  2— WATER  CYCLE 


Group  2C — Snow,  Ice,  and  Frost 


FLOW  PATTERN  OF  MELTWATER  IN 
MOUNTAIN  SNOW  COVER, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
K.  Higuchi,  and  Y.  Tanaka. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  63-69,  7  fig,  6  ref. 

Descriptors:  'Runoff,  'Snowmelt,  'Hydrology, 
Watersheds,  Alpine  regions,  Mountains,  Snow, 
Hydrologic  aspects. 

Field  observations  were  carried  out  to  study  the 
morphological  regularity  of  the  dendritic  pattern 
on  a  snow  surface,  and  the  relation  between  the 
pattern  and  flow  of  meltwater  in  snow  cover.  The 
main  results  are  as  follows:  (a)  The  direction  of 
surface  depressions  was  nearly  parallel  to  the  di- 
rection of  the  maximum  inclination  of  snow  slope; 
(b)  The  distance  between  neighoring  depressions 
was  about  1.0  to  1.2  m,  with  a  frequency  distribu- 
tion whose  probability  density  function  is  f(X)  = 
(alpha/beta)  (X  -  gamma)  (beta  -  1)  to  the  (-(X  - 
gamma)  beta/alpha)  where  the  values  of  the  pa- 
rameters are  alpha  =  1.37,  beta  =  1.66  and  gamma 
=  0.30  where  distance  is  shown  by  X;  and  (c)  The 
snow  layer  under  the  surface  depression  has  a 
higher  content  of  meltwater  and  also  dust  particles, 
and  coarser  snow  grains  as  compared  with  snow  in 
other  parts.  Therefore,  it  can  be  said  that  the 
dendritic  pattern  at  the  snow  surface  corresponds 
to  flow  channels  of  meltwater  in  the  snow  cover. 
(See  also  W86-05610)  (Author's  abstract) 
W86-05617 


WATER  STORAGE  AND  DRAINAGE  WITHIN 
THE  FIRN  OF  A  TEMPERATE  GLACIER 
(VERNAGTFERNER,  OETZTAL  ALPS,  AUS- 
TRIA), 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.,  Neuherberg  bei  Munich  (Germany,  F.R.). 
Inst,  fuer  Radiohydrometrie. 
H.  Oerter,  and  H.  Moser. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  71-81,  5  fig,  3  tab,  10  ref,  1 
append. 

Descriptors:  'Glaciers,  'Snowmelt,  'Hydrological 
aspects,  Hydrological  budget,  Alpine  regions,  Hy- 
drology, Mountains,  Snow,  Ice,  Hydraulic  models, 
Tracers,  Drainage  systems. 

Various  aspects  of  the  flow  of  meltwater  in  water- 
saturated  firn  of  a  temperate  glacier  are  discussed. 
The  storage  of  meltwater  in  the  firn,  treated  as  a 
porous  medium,  was  studied  in  boreholes  by  meas- 
uring the  water  level.  It  was  shown  that  at  a  depth 
of  20  m  below  the  glacier  surface,  a  water-bearing 
layer  exists  every  year  which  shows  strong  annual 
variations.  The  assumption  is  made  that  the  water 
bearing  firn  layer  within  the  glacier  extends  over 
the  whole  firn  area  during  the  ablation  period,  that 
water  flow  takes  place  there,  and  that  the  water 
body  must  be  interrupted  at  distances  of  about  100 
m  by  drainage  systems.  Tracer  studies  conducted 
in  other  glacier  systems  were  in  close  agreement 
with  the  predictions  presented  here.  (See  also 
W86-05610)  (Halterman-PTT) 
W86-05618 


SNOW  ACCUMULATION  DERTVED  FROM 
MODIFIED  DEPLETION  CURVES  OF  SNOW 
COVERAGE, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
A.  Rango,  and  J.  Martinec. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  83-90,  7  fig,  1  tab,  5  ref. 

Descriptors:  'Snowmelt,  'Snow,  'Snow  accumu- 
lation, Snow  management,  Satellite  technology, 
Remote  sensing,  Alpine  regions,  Mountains, 
Runoff,  Discharge  hydrographs. 


Comparison  of  satellite  images  of  mountain  basins 
demonstrates  that  large  variations  in  the  snow  ac- 
cumulation in  different  years  cannot  be  detected 
solely  from  data  on  the  snow-covered  area.  To 
provide  a  means  for  forecasting  runoff  using  a 
snowmelt-runoff  model,  the  depletion  curves  that 
normally  relate  the  areal  extent  of  snow  cover  to 
elapsed  time  must  be  modified  to  relate  snow  cov- 
erage to  the  accumulated  degree-days.  With  an 
estimate  of  the  water-equivalent  of  the  snow  in  the 
basin  at  the  beginning  of  the  snowmelt,  an  appro- 
priate modified  depletion  curve  can  be  chosen  for 
use  in  runoff  forecasts  using  the  model.  Actual 
satellite  snow-cover  observations  made  during  the 
snowmelt  period  can  be  used  for  updating  the 
depletion  curve  and  the  forecast.  The  course  fol- 
lowed by  the  modified  depletion  curve  during  the 
first  month  of  the  snowmelt  season  also  permits  the 
estimation  of  the  snow  accumulation  in  the  basin 
with  reference  to  accumulation  experienced  in  pre- 
vious years.  (See  also  W86-05610)  (Author's  ab- 
stract) 
W86-05619 


VARIATIONS  OF  THE  HYDROLOGICAL 
PROPERTIES  OF  ALPINE  SNOW-COVER 
STORES, 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 
Lehrstuhl  fuer  Physische  Geographie  und  Lands- 
chaftsokologie. 
R.  G.  Rau,  and  A.  Herrmann. 
IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  91-100,  5  fig,   1  tab,   16  ref. 

Descriptors:  'Hydrological  aspects,  'Snowmelt, 
•Snow  accumulation,  Watersheds,  Alpine  regions, 
Mountains,  Precipitation,  Snow,  Runoff,  Oetztal 
Alps,  Austria. 

A  conceptual  model,  based  on  experimental  snow 
profile  data  collected  in  the  Oetztal  Alps,  was 
developed  to  describe  the  evolution  in  time  of  a 
temporary  alpine  snow-cover.  In  this  model,  a 
period  of  stratification  and  a  period  of  homogeni- 
zation  are  separated  by  a  critical  interval.  The 
critical  period,  defined  by  the  breakdown  of  the 
cold  content  of  the  snow  cover,  lasts  about  two 
weeks.  This  period  induces  a  characteristic  trans- 
formation of  the  properties  of  the  snow-cover  store 
which  initiates  meltwater  runoff  in  a  transition 
interval  of  about  two  months.  This  model  gives 
reasonable  criteria  for  locating  the  starting  points 
of  snowmelt  and  basin  meltwater  runoff  simulation 
models.  (See  also  W86-05610)  (Halterman-PTT) 
W86-05620 


GLACIER  DISCHARGE  MODEL  BASED  ON 
RESULTS  FROM  FIELD  STUDIES  OF 
ENERGY  BALANCE,  WATER  STORAGE  AND 
FLOW, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.,  Neuherberg  bei  Munich  (Germany,  F.R.). 
Inst,  fuer  Strahlenschutz. 

D.  Baker,  H.  Escher-Vetter,  H.  Moser,  H.  Oerter, 
and  O.  Reinwarth. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  103-112,  4  fig,  11  ref. 

Descriptors:  'Glaciohydrology,  'Hydrological  as- 
pects, 'Snowmelt,  'Water  storage,  'Model  studies, 
Glaciers,  Snow,  Runoff,  Discharge  hydrographs, 
Glacial  discharge,  Energy  balance  model. 

A  discharge  model  the  runoff  of  a  glacier  using  the 
meltwater  production  on  its  surface  as  input  data. 
Based  on  runoff  and  meteorological  measurements, 
the  meltwater  production  for  any  point  of  the 
glacier  surface  is  calculated  with  the  aid  of  an 
energy  balance  model.  This  serves  as  input  for  the 
discharge  model,  which  consists  of  three  parallel 
linear  reservoirs  corresponding  to  runoff  from 
three  different  areas  of  the  glacier,  plus  a  fourth 
ground  component.  The  hourly  mean  values  of  the 
model  output  were  in  close  agreement  with  re- 
corded runoff  for  model  verification  during  abla- 
tion. (See  also  W86-05610)  (Halterman-PTT) 


W86-05621 


WATER  STORAGE  IN  AN  ALPINE  GLACIER, 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 
Geography. 
D.  N.  Collins. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  113-122,  3  fig,  1  tab,  12  ref. 

Descriptors:  'Water  storage,  'Discharge  hydro- 
graphs,  'Glaciers,  'Alpine  regions,  Hydrologic  as- 
pects, Reservoirs,  Snow,  Snowmelt,  Mountains, 
Gornergletscher,  Switzerland,  Mathematical  anal- 
ysis. 

Periods  of  recession  flow  resulting  from  greatly 
reduced  ablation  following  summer  snowfall 
events  were  examined  in  discharge  hydrographs  of 
the  Gornera,  continuously  recorded  close  to  the 
portal  of  Gornergletscher,  Switzerland,  during  the 
ablation  seasons  of  1970-1979.  Where  possible,  re- 
cession curves  were  separated  into  two  or  three 
sections.  Recession  constants  were  calculated,  per- 
mitting estimation  of  the  volumes  of  water  stored 
in  a  fast  reservoir  (runoff  of  water  derived  from 
ice-melt  through  the  moulin-conduit  system)  and  a 
slower  linear  reservoir  (water  draining  more 
slowly  from  the  firn  aquifer).  Summer  storage  in 
the  linear  reservoir  was  between  0.32  -  2.38  million 
cu  m,  and  total  storage  in  the  glacier  (fast  and 
linear  reservoirs)  ranged  from  0.34  -  2.78  million  cu 
m  at  the  commencement  of  depletion  events. 
During  recession,  between  55.8%  and  94.9%  of  the 
initial  storage  contributed  to  portal  runoff.  Tempo- 
ral variations  of  the  volume  of  liquid  water  re- 
tained reflect  sequential  hydrological  periods  expe- 
riencing contrasting  meteorological  conditions 
which  condition  the  capacity  of  the  conduit  net- 
work, rather  than  following  a  seasonal  trend.  (See 
also  W86-05610)  (Author's  abstract) 
W86-05622 


IMPORTANCE  OF  THE  STRUCTURE  OF  THE 
GLACIER  INTERNAL  AND  EXTERNAL 
RUNOFF  SYSTEM  OF  CHANNELS  AND 
STREAMS  TO  GLACTER  ACITVTrY, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geografh. 
A.  B.  Kazanskiy. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  123-130,  2  fig,  2  ref. 

Descriptors:  'Glaciers,  'Runoff,  'Snowmelt,  Hy- 
drologic aspects,  Hydrology,  Watersheds,  Alpine, 
Mountains,  Snow,  Discharge  hydrographs,  Heat 
transfer,  Caucasus  Mountains,  Pamir  Mountains, 
USSR. 

The  existence  of  a  natural  mechanism  of  glacier 
self-regulation  occurring  as  a  result  of  the  redistri- 
bution of  the  heat,  dissipated  on  melting  by 
meltwater  flow,  has  been  predicted  on  the  basis  of 
the  theory  presented.  It  is  shown  that  meltwater 
flowing  in  a  glacier  intercepts  part  of  the  heat 
coming  from  the  atmosphere,  thus  diminishing  the 
total  amount  of  heat  that  might  be  spent  on  melt- 
ing. This  heat  transported  downstream  by 
meltwater  is  added,  in  another  part  of  glacier,  to 
heat  coming  from  above,  and  increases  the  melting 
there.  This  heat  redistribution  is  regulated  by  the 
structure  of  the  network  of  streams  and  channels  in 
a  glacier,  ie.,  their  depth,  and  tortuosity.  Despite 
the  relatively  small  impact  of  this  effect,  it  may 
appreciably  influence  the  morphology  of  the  gla- 
cier due  to  its  regular  action  throughout  the  melt- 
ing period.  Measurements  made  on  Caucasian  gla- 
ciers and  in  the  summer  of  1981  in  the  Pamirs  have 
confirmed  the  existence  of  this  mechanism.  In  addi- 
tion to  supporting  the  scheme  of  natural  self-regu- 
lation, the  phenomenon  gives  us  an  approach  to 
estimating  the  possible  after-effects  of  artifical 
changes  in  the  system  of  meltwater  runoff  in  gla- 
ciers. (See  also  W86-05610)  (Author's  abstract) 
W86-05623 
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ODELING  RUNOFF  FROM  A  GLACIER- 
ED  BASIN, 

jrges  Vassdrags-  og  Elektrisitetsvesen,  Oslo. 
Lundquist. 

I:  Hydrological  Aspects  of  Alpine  and  High- 
ountain  Areas,  IAHS  Publication  No.  138,  1982. 
oceedings  of  a  Symposium  at  the  First  Scientific 
sneral  Assembly  of  the  IAHS,  July  19-30,  1982, 
;eter,  England,  p  131-136,  4  fig,  4  ref. 

scriptors:  'Glaciers,  'Runoff,  'Model  studies, 
nowmelt,  Snow,  Ice,  Hydrology,  Hydrologic 
dget,  Hydrologic  aspects,  Alpine  regions,  Moun- 
ns,  Precipitation. 

meltwater  model  for  snow  and  ice  is  described 
d  simulations  of  diurnal  and  day-to-day  vari- 
ons  in  runoff  from  a  glaciated  basin  are  present- 
.  The  model  calculates  meltwater  production 
im  observed  values  of  air  temperature  at  two 
ferent  altitudes.  Internal  glacier-drainage  is  also 
>deled.  Radiation,  the  main  factor  influencing 
>wmelt  and  ice-melt,  is  discussed,  and  the  mathe- 
itical  considerations  of  radiation,  with  regard  to 
:  model,  are  presented.  The  planned  future  uses 
the  model  are  described.  They  include  modeling 
reme  daily  temperature  variation  and  largest 
served  floods.  (See  also  W86-05610)  (Halterman- 
T) 
36-05624 


VffUFTED  MODEL  FOR  ESTIMATING 
-AOER  ABLATION  UNDER  A  DEBRIS 
iYER, 

Nakawo,  and  S.  Takahashi. 
:  Hydrological  Aspects  of  Alpine  and  High- 
wntain  Areas,  IAHS  Publication  No.  138,  1982. 
oceedings  of  a  Symposium  at  the  First  Scientific 
neral  Assembly  of  the  IAHS,  July  19-30,  1982, 
eter,  England,  p  137-145,  3  fig,  18  ref. 

scriptors:  'Ablation,  'Glaciers,  'Model  studies, 
dw,  Ice,  Alpine  regions,  Hydrology,  Mountains, 
>del  studies,  Debris  layer. 

order  to  predict  the  ablation  of  glacier  ice  under 
lebris  layer,  a  simple  model  is  proposed.  Re- 
red  data  for  the  prediction  are  global  radiation, 
temperature,  the  degree-day  factor  around  the 
a  to  be  investigated,  albedo  of  debris-free  ice, 
1  critical  thermal  resistance  of  the  debris  cover. 
s  shown  that  this  latter  variable  can  be  estimat- 
from  the  four  former  variables,  which  are  com- 
■atively  easy  to  measure  or  estimate.  Regarding 
:  physical  properties  of  the  debris  layer  per  se, 
albedo  and  thermal  resistance  need  to  be  given, 
e  predictions  of  this  model  compare  favorably 
h  field  observations.  (See  also  W86-05610)  (Au- 
>r"s  abstract) 
16-05625 


'ERATIONAL  SNOW  MAPPING  BY  SATEL- 

res, 

rges  Vassdrags-  og  Elektrisitetsvesen,  Oslo. 

Andersen. 

:  Hydrological  Aspects  of  Alpine  and  High- 

nintain  Areas,  IAHS  Publication  No.  138,  1982. 

Jceedings  of  a  Symposium  at  the  First  Scientific 

neral  Assembly  of  the  IAHS,  July  19-30,  1982, 

eter,  England,  p  149-154,  3  fig,  5  ref. 

scriptors:  'Satellite  technology,  'Mapping, 
low,  'Snow  accumulation,  'Snow  cover,  Snow 
nagement,  Snow  surveys,  Snow  melt,  Hydrolo- 
Hydrologic  aspects,  Norway. 

method  of  deriving  snow  information  from 
ather  and  ocean  satellites  is  described.  The 
thod  is  developed  in  order  to  improve  oper- 
>nal  forecasting  of  inflow  to  reservoirs  for  hy- 
lelectric  power  production  in  the  snow-melting 
iod.  Due  to  the  topography  typical  for  Norwe- 
n  mountain  basins,  the  snowline  concept  is  not 
iful.  A  better  description  of  the  snow  distribu- 
a  is  achieved  by  using  the  satellite  data  to  deter- 
le  the  area  of  snow  cover  within  each  picture 
ment  by  using  reference  areas  with  known  snow 
/erage.  The  method  is  well  suited  for  drainage 
ans  larger  than  200  sq  km,  located  above  the 
e  limit.  Advanced  equipment  is  required  for 
idling  the  data  and  extracting  the  information. 


Cloud  cover  is  the  limiting  factor  for  the  use  of 
this  method.  If  the  method  is  used  in  an  operational 
routine,  the  snow  maps  should  be  ready  one  or  two 
days  after  the  data  are  obtained.  Such  snow  maps 
can  improve  the  discharge  forecasts  and  thus  the 
power  production,  especially  if  at  least  limited  data 
on  the  water  equivalent  of  snow  are  available.  (See 
also  W86-O5610)  (Author's  abstract) 
W86-05626 


APPLICATION  OF  COSMIC  RAYS  TO  THE 
SOLUTION  OF  SOME  HYDROLOGICAL 
PROBLEMS, 

Institut  Prikladnoi  Geofiziki,  Moscow  (USSR). 
S.  I.  Avdyushin,  E.  V.  Kolomeyets,  I.  M.  Nazarov, 
A.  N.  Pegoyev,  and  Sh.  D.  Fridman. 
IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  155-160,  2  fig,  3  ref. 

Descriptors:  'Cosmic  rays,  'Ice,  'Snow,  Water 
management,  Water  measurement,  Water  re- 
sources development,  Water  storage,  Hydrologic 
aspects,  Hydrologic  budget,  Runoff,  Runoff  hy- 
drographs,  Neutron  absorption,  Radiation,  Malaya 
Almantinka  River,  USSR. 

The  physical  priciples  of  a  method  for  measuring 
the  water  content  of  snow  by  cosmic-ray  attentua- 
tion  are  outlined.  The  accuracy  and  efficienty  of 
the  method  are  evaluated.  The  best  results  of  water 
content  measurement  have  been  obtained  from  the 
neutron  cosmic-ray  component.  The  characteris- 
tics of  an  experimental  system  for  remote  automat- 
ic measurement  of  water  content  of  snow  by 
cosmic-ray  attentuation  are  discussed.  The  results 
of  water  content  measurement  at  several  locations 
in  the  mountains  of  Zailiyskiy  Alatau  are  present- 
ed. These  are  in  good  agreement  with  the  results  of 
obtained  by  other  methods.  The  data  obtained  are 
shown  to  be  suitable  for  forecasting  the  runoff  of 
the  mountain  river  Malaya  Almatinka.  The  suit- 
ability of  the  method  for  recording  mudflows  and 
determining  their  structure  is  pointed  out.  (See  also 
W86-05610)  (Author's  abstract) 
W86-05627 


ASSESSING  SNOW  STORAGE  AND  MELT  IN 
A  NEW  ZEALAND  MOUNTAIN  ENVIRON- 
MENT, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 
Geography. 

B.  B.  Fitzharris,  and  C.  S.  B.  Grimmond. 
IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  161-168,  3  fig,  1  tab,  23  ref. 

Descriptors:  'Ice,  'Snow,  'Water  management, 
'Water  storage,  Water  measurement,  Runoff, 
Runoff  hydrographs,  Snow  accumulation,  Snow 
surveys,  Snowmelt,  Fraser  Basin,  New  Zealand. 

Various  aspects  of  a  water  balance  approach  to 
calculating  the  size  of  seasonal  snow  storage,  for 
the  Fraser  basin  in  the  South  Island  of  New  Zea- 
land, are  presented.  The  energy  sources,  for  melt 
in  this  grassland,  wind-swept  mountain  basin  of  120 
sq  km,  are  assessed  for  a  major  flood.  Runoff  is 
maximum  in  October,  when  it  averages  2.8  times 
the  mean  annual  flow.  Mean  snow  storage  over  10 
years  was  176  mm,  or  one  third  of  the  annual  flow. 
During  the  flood,  a  snow  pillow  recorded  97  mm 
of  melt  in  43  hours.  It  is  calculated  that  over  half 
the  energy  at  the  melting  snow  surface  came  from 
convection  of  sensible  and  latent  heat.  (See  also 
W86-05610)  (Halterman-PTT) 
W86-05628 


SNOWMELT    AND    GROUNDWATER    STOR- 
AGE E\  AN  ALPESE  BASIN, 

Eidgenoessisches  Inst,  fuer  Schnee-  und  Lawinen- 

forschung,  Davos  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05629 


Snow,  Ice,  and  Frost — Group  2C 

WATER  RESOURCES  INVESTIGATIONS  IN 
PAKISTAN  WITH  THE  HELP  OF  LANDSAT 
IMAGERY  -  SNOW  SURVEYS  1975-1978, 

Pakistan  Water  and  Power  Development  Author- 
ity, Lahore. 
R.  N.  Tarar. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  177-190,  4  fig,  3  tab,  12  ref. 

Descriptors:  'Snowmelt,  'Snow  accumulation, 
•Runoff,  Hydrology,  Watersheds,  Alpine  regions, 
Snow,  Remote  sensing,  Satellite  technology, 
Snow,  Pakistan,  Mathematical  analysis. 

A  study  was  initiated  by  the  Pakistan  Water  and 
Power  Development  Authority  in  1975  to  evolve 
prediction  techniques  using  Landsat  imagery  ac- 
quired for  selected  areas  over  the  upper  Indus 
basin.  Through  analysis  and  interpretation  of  snow 
cover  and  runoff  data  from  1975-1978,  a  simple 
predictive  correlation  of  type  R  =  aA  +  b  was 
developed  where  A  is  area]  extent  of  snow  cover 
in  March  and  April,  and  R  is  the  resultant  runoff 
from  March  1  to  August  31  (snowmelt  season). 
Attempts  to  test  the  procedure  in  actual  practice, 
and  the  difficulties  introduced  by  the  presence  of 
glaciers,  are  discussed.  (See  also  W86-05610)  (Hal- 
terman-PTT) 
W86-05630 


WMO  PROJECT  FOR  THE  INTERCOMPARI- 
SON  OF  CONCEPTUAL  MODELS  OF  SNOW- 
MELT RUNOFF. 

World  Meteorological  Organization,  Geneva 
(Switzerland). 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  193-202,  4  tab,  4  ref. 

Descriptors:  'Snowmelt,  'Runoff,  'Model  studies, 
Snow  accumulation,  Hydrological  aspects,  Alpine 
regions,  Watersheds,   Ice,  Snow,  Snow  surveys. 

Eleven  models  of  snowmelt  runoff  from  eight 
countries  were  fitted  to  six  standard  sets  of  data 
submitted  by  six  countries.  Each  data  set  comprises 
a  six-year  calibration  period,  for  which  the  model- 
lers are  supplied  with  sets  of  input  and  output  data, 
followed  by  a  four-year  period  for  which  only  the 
input  data  are  provided.  The  project  includes  not 
only  a  comparison  of  the  outputs  of  the  models  but 
also  a  comparison  of  their  structures  and  the  values 
they  use  for  various  parameters.  The  output  from 
the  various  models  is  not  presented  here,  but  is 
scheduled  to  be  presented  in  subsequent  publica- 
tions. (See  also  W86-05610)  (Halterman-PTT) 
W86-05631 


LARGE-SCALE  ASSESSMENT  OF  SNOW  RE- 
SOURCES FOR  FORECASTED  SPRING 
FLOW, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
G.  Balint,  and  P.  Bartha. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
Genera]  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  203-208,  2  fig,  4  ref. 

Descriptors:  'Snowmelt,  'Runoff,  'Snow  accumu- 
lation, Hydrology,  Water  resources  management, 
Alpine  regions,  Snow,  Snow  surveys,  Model  stud- 
ies, Danube  River,  Alps,  Carpathian  Mountains, 
Hungary. 

Data  processing  is  described  for  operational  snow 
data  of  the  Danube  basin.  A  schematic  linear  distri- 
bution of  snow  depths  and  water  equivalent  with 
elevation,  is  used  on  the  basis  of  data  for  a  ten  year 
period.  Under  the  conditions  prevailing  in  the  Alps 
and  the  Carpathians,  the  spring  flow  of  most  of  the 
tributaries  of  the  Danube  is  determined  by  the 
water  resources  stored  in  the  snow  cover  of  the 
mountainous  parts  of  their  basins  at  the  end  of  the 
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Field  2— WATER  CYCLE 

Group  2C — Snow,  Ice,  and  Frost 

accumulation  period.  The  data  processing  method- 
ologies and  analytical  procedures  described  are 
applied  weekly  for  the  assessment  of  the  snow 
extent  in  three  areas  of  the  Danube  and  seven  areas 
of  the  Tisza  basins.  (See  also  W86-05610)  (Halter- 
man-PTT) 
W86-05632 


METHODS  OF  REGIONAL  COMPUTATION 
OF  GLACIER  MELTING  INTENSITY  IN  CEN- 
TRAL ASIA, 

Sredneaziatskii    Nauchno-Issledovatel'skii    Gidro- 
meteorologicheskii  Inst.,  Tashkent  (USSR). 
V.  G.  Konovalov. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  209-220,  2  fig,  3  tab,  17  ref. 

Descriptors:  'Glaciers,  •Runoff,  *Snowmelt, 
Water  resources  development,  Alpine  regions, 
Glaciohydrology,  Snow  management,  Ice,  Mathe- 
matical analysis,  Heat  balance  equation,  Radiation. 

Analysis  was  made  to  obtain  an  optimal  method 
for  the  computation  of  daily  melting  intensity  for 
glaciers  in  mountainous  river  basins  from  limited 
initial  information.  Simplified  forms  of  the  heat- 
balance  equation,  and  local  and  regional  empirical 
formulae  are  considered.  Comparison  of  the  results 
of  melting  intensity  at  a  number  of  Central  Asian 
glaciers  has  revealed  practically  identical  estimates 
of  accuracy  (root-mean-aquare  deviation,  relative 
error).  Regional  single-  and  two-factor  formulae 
for  the  daily  intensity  of  snow  and  ice  melting  in 
Central  Asia  are  proposed.  Absorbed  radiation  and 
air  temperature  are  the  arguments  in  these  expres- 
sions. The  variability  of  a  single-factor  formula 
parameter  is  represented  as  a  function  of  altitude 
and  time.  (See  also  W86-05610)  (Author's  abstract) 
W86-05633 


SENSITIVITY  OF  THE  EUROPEAN  HYDRO- 
LOGICAL  SYSTEM  SNOW  MODELS, 

Institute  of  Hydrology,  Wallingford  (England). 
E.  M.  Morris. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982. 
Exeter,  England,  p  221-2231,  1  tab,  15  ref. 

Descriptors:  'Snowmelt,  'Hydrology,  'Model 
studies,  'Water  resources  development  'Alpine  re- 
gions, Snow  management,  Ice,  Model  studies,  Wa- 
tersheds, Snow,  Snow  surveys,  Snow  accumula- 
tion, European  Hydrological  System,  Cairngorm 
Mountains,  Scotland,  Switzerland,  Mathematical 
analysis. 

Three  point  snow  melt  models  for  use  with  the 
European  Hydrological  System  are  based  on  the 
degree-day  method,  the  energy-budget  method, 
and  full  solutions  of  the  equations  of  flow  of  mass 
and  energy  in  a  snow-pack.  Field  data  for  verifica- 
tion and  sensitivity  testing  were  from  two  sites. 
The  first,  a  sub-arctic  site  in  the  Cairngorm  Moun- 
tains of  Scotland  was  on  a  moderate  slope,  facing 
northwest  with  predominant  heather  vegetation. 
The  second,  high-alpine  site,  lies  on  the  north  face 
of  the  Riffelberg  in  Switzerland  with  no  vegeta- 
tion. (See  also  W86-05610)  (Halterman-PTT) 
W86-05634 


FACTORS  AFFECTING  RECESSION  PARAM- 
ETERS AND  FLOW  COMPONENTS  IN 
ELEVEN  SMALL  PRE- ALP  BASINS, 

Technical  Univ.  of  Lisbon  (Portugal).  High  Inst,  of 
Agronomy. 

L.  S.  Pereira,  and  H.  M.  Keller. 
IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982. 
Exeter,  England,  p  233-242,  1  fig,  9  tab,  11  ref. 

Descriptors:  'Model  studies,  'Hydrological  as- 
pects, 'Watersheds,  Hydrology,  Alpine  regions, 
Mountains,  Discharge  hydrographs,  Runoff,  Water 


management,    Mathematical    analysis,    Regression 
analysis,  Statistical  analysis. 

Basin  discharge  is  characterized  during  the  grow- 
ing season  in  eleven  small  basins  of  the  Pre-Alps  by 
master  recession  curves  that  have  been  adjusted  by 
exponential  recession  equations  with  three  terms 
which  give  the  discharge  as  a  function  of  the 
recession  coefficients  and  of  the  initial  discharge 
component.  Three  flow  components  are  included: 
direct  flow  (which  includes  surface  runoff  and 
interflow),  subsurface  flow  and  baseflow.  Using  a 
multiple  regression  analysis,  the  influence  of  basin 
characteristics  on  the  recession  parameters  and  on 
flow  component  volumes  were  studied.  The  results 
show  the  main  influence  of  hydrogeological  fac- 
tors on  subsurface  and  baseflow  characteristics  as 
well  as  the  contribution  of  vegetation  and  geomor- 
phological  factors  to  recession.  (See  also  W86- 
05610)  (Halterman-PTT) 
W86-05635 


RECESSION  CHARACTERIZATION  OF 
SMALL  MOUNTAIN  BASINS,  DERIVATION 
OF  MASTER  RECESSION  CURVES  AND  OP- 
TIMIZATION OF  RECESSION  PARAMETERS, 

Technical  Univ.  of  Lisbon  (Portugal).  High  Inst,  of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-05636 


NATURAL  DAMS  AND  OUTBURST  FLOODS 
OF  THE  KARAKORAM  HIMALAYA, 

Wilfrid  Laurier  Univ.,  Waterloo  (Ontario). 
K.  Hewitt. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982. 
Exeter,  England,  p  259-269,  4  fig,  6  tab,  12  ref. 

Descriptors:  'Glaciers,  'Glaciohydrology,  'Gla- 
cier lakes,  'Floods,  Reservoir,  Satellite  technolo- 
gy, Remote  sensing,  Alpine  regions,  Mountains, 
Runoff,  Hydrology,  Karakoram  Himalaya. 

Glacier  dams  and  related  events  are  discussed  in 
relation  to  regional  environment  considering  the 
widespread  potential  for  these  glacier  dams  and 
resulting  catastrophic  outbursts.  Some  data  are 
given  on  the  dimensions  of  past  dams  and  the 
nature  and  impact  of  flood  waves.  No  dams  were 
reported  from  the  mid-1930's  until  1978  when  sat- 
ellite imagery  showed  a  6  sq  km  glacier  lake  on 
Upper  Yarkland.  The  absence  of  dams  in  recent 
decades  relates  to  a  general  glacier  recession  in  the 
Karakoram  Himalaya.  (See  also  W86-O5610)  (Hal- 
terman-PTT) 
W86-05637 


CHARACTERISTICS  OF  GLACIAL  HYDROLO- 
GY IN  THE  MOUNT  TOMUR  AREA  OF 
CHINA, 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Cryopedology. 
K.  Ersi,  Z.  Shousen,  and  H.  Mingmin. 
IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982. 
Exeter,  England,  p  271-283,  5  fig,  6  tab,   1   ref. 

Descriptors:  'Glaciers,  'Glaciohydrology, 
•Runoff,  'Ablation,  Alpine  regions,  Mountains, 
Runoff  hydrographs,  Hydrological  aspects,  Mt. 
Tomur,  China. 

The  glaciers  in  the  Mt.  Tomur  area  of  China  not 
only  provide  a  rich  source  of  material  for  ablation, 
but  also  have  conditions  favoring  ablation,  to 
produce  a  great  volume  of  meltwater  runoff.  The 
variations  of  the  radiation  balance  and  the  air 
temperature  coincide  with  that  of  the  runoff 
volume  from  the  surface  ablation.  The  runoff 
volume  is  greatest  in  the  months  of  June,  July  and 
August.  The  runoff  comes  mainly  from  the  surface 
ablation  of  the  accumulation  area,  and  finally  from 
internal  ablation  and  other  types  of  ablation  of  the 
tongues.  The  type  of  alimentation  of  the  rivers  in 
the  area  belongs  basically  to  the  mixed  one  of 


glacial  meltwater  and  rainfall.  The  alimentation  c 
the  rivers  by  glacial  meltwater  takes  place  domi 
nantly  in  the  southern  and  eastern  parts  of  the  are< 
The  daily  fluctuation  of  the  glacier  runoff  is  small 
er  than  that  of  some  other  types  of  glaciers,  an 
the  runoff  does  not  stop  even  in  winter.  The  annus 
distribution  of  runoff  is  extremely  non-uniform,  bu 
the  variation  is  small  from  year  to  year.  (See  als* 
W86-O5610)  (Author's  abstract) 
W86-05638 


STUDY  ON  THE  VARIATION  COEFFICIEN 
OF  ANNUAL  RUNOFF  OF  THE  RIVERS  If 
NORTHWEST  CHINA, 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Insi 

of  Glaciology  and  Cryopedology. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-05639 


BASIC  CHARACTERISTICS  OF  RUNOFF  V 
GLACIERIZED  AREAS  IN  CHINA, 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst 
of  Glaciology  and  Cryopedology. 
Y.  Zhenniang. 

IN:  Hydrological  Aspects  of  Alpine  and  High 
Mountain  Areas,  IAHS  Publication  No.  138,  1982 
Proceedings  of  a  Symposium  at  the  First  Scientifu 
General  Assembly  of  the  IAHS,  July  19-30,  1982 
Exeter,  England,  p  295-307,  5  fig,  4  tab,  8  rd 

Descriptors:  'Glaciers,  'Runoff,  'Glaciohydro 
logy,  Discharge  hydrographs,  Alpine  regions 
Mountains,  Hydrological  aspects,  China. 

Starting  with  the  analysis  of  the  basic  regularity  o 
glacier  ablation,  this  paper  approaches  the  relation 
ship  between  glacier  ablation  and  changes  o 
stream  runoff,  and  the  regional  regularity  of  basii 
characteristic  values  of  glacial  hydrology  in  glacia 
areas,  and  then  puts  forward  the  idea  that  th< 
amount  of  glacier  meltwater  in  the  areas  where  n< 
data  are  available  may  be  estimated  by  means  o 
the  regional  regularity  of  the  net  glacier  runof 
modulus.  In  the  course  of  the  research,  the  autho 
mainly  made  use  of  the  hydrological  and  meteoro 
logical  data  accumulated  by  alpine  stations  (o 
sites)  for  the  past  twenty  years  or  more  as  well  a 
the  basic  data  derived  from  the  hydrological  sta 
tions  in  the  neighboring  regions.  (See  also  W86 
05610)  (Author's  abstract) 
W86-05640 


EFFECTS  OF  CROSS  DYKES  ON  ALTERNAT1 
BARS, 

Public   Works   Research   Inst.,   Tsukuba  (Japan) 
For  primary  bibliographic  entry  see  Field  2J. 
W86-05641 


DYNAMICS  OF  SUSPENDED  SEDIMEN1 
CONCENTRATION  IN  AN  ALPINE  PRO-GLA 
CIAL  STREAM  NETWORK, 

Southampton  Univ.  (England).  Dept.  of  Geogra 

phy. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-05642 


WATER  AND  NUTRIENT  DISCHARGI 
DURING  SNOWMELT  IN  SUBALPINE  AREAS 

Swiss  Forest  Research  Inst.,  Birmensdorf. 

H.  M.  Keller,  and  T.  Strobel. 

IN:  Hydrological  Aspects  of  Alpine  and  High 

Mountain  Areas,  IAHS  Publication  No.  138,  1982 

Proceedings  of  a  Symposium  at  the  First  Scientifi< 

General  Assembly  of  the  IAHS,  July  19-30,  1982 

Exeter,  England,  p  331-341,  4  fig,  6  tab,  8  ref 

Descriptors:  'Snowmelt,  'Nutrients,  'Hydrologi 
cal  aspects,  Stream  discharge,  Streamflow,  Hy 
drology,  Phosphates,  Nitrates,  Ammonia,  Lane 
use,  Switzerland. 

Hydrological  data  from  six  small  subalpine  basin 
in  Switzerland  are  analyzed  to  study  water  anc 
nutrient  discharge  during  snowmelt  as  affected  b; 
forest  cover  and  weather  conditions  in  winter 
Streamflow  from  March  through  April  varies  be 
tween  300  and  900  mm  and  is  usually  40%  or  mor< 
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of  the  annual  flow.  It  decreases  as  forest  cover 
increases.  For  average  winter  conditions  this  is  at  a 
rate  of  about  a  4  mm  decrease  of  spring  streamflow 
for  every  percent  increase  of  forest  cover.  How- 
weighted  nutrient  concentrations  tend  to  be  similar 
in  the  three  basins  used  in  this  study:  00.16  to  0.29 
mg  N03-N/1,  0..02  to  0.03  mg  NH4-N/1,  0.016  to 
0.029  mg  P04-P/1.  The  loads  during  the  snowmelt 
season  (March-May)  follow  the  trends  set  by 
streamflow  and  range  from  1.4  to  2.9  kg  N03-N/ 
ha,  0.2  to  0.3  kg  NH4-N/ha,  and  0. 1  to  0.2  kg  P04- 
P/ha.  The  wide  range  of  nitrate  loads  is  due  to  the 
basin  with  large  areas  of  pasture  and  grassland 
yielding  about  twice  the  load  of  the  forested 
basins.  (See  also  W86-05610)  (Auihor's  abstract) 
W86-05643 


HYDROLOGICAL  ASPECTS  OF  EROSION  ON 
MOUNTAINOUS  TERRAIN  -  AN  EXAMPLE 
FROM  THE  HIMALAYAN  REGION,  INDIA, 
BASED  ON  PHOTO-INTERPRETATION, 

Indian  Photo- Interpretation  Inst.,  Dehra  Dun. 
For  primary  bibliographic  entry  see  Field  2J. 
W86-05644 


USING  THE  DWOPER  ROUTING  MODEL  TO 
SIMULATE  RTVER  FLOWS  WITH  ICE, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  8B. 

W86-05795 


FLOW  RESISTANCE  OF  RTVER  ICE  COVER, 

Clarkson  Coll.  of  Technology,  Potsdam,  NY. 
Dept.  of  Civil  and  Environmental  Engineering. 
H.  T.  Shen,  and  P.  D.  Yapa. 

Journal  of  Hydraulic  Engineering 

(ASCE)JHEND8,  Vol.  112,  No.  2,  p  142-156,  Feb- 
ruary 1986.  11  fig,  3  tab,  16  ref.  Army  Contract 
DACA89-84-K-0008. 

Descriptors:  *Flow,  *Retarded  flow,  *Ice  cover, 
•River  ice,  Floating  ice,  Model  Studies,  Hydraulic 
models,  Rivers,  Ice,  St.  Lawrence  River,  Weather. 

An  empirical  model  was  developed  for  describing 
the  time-dependent  variation  of  the  hydraulic  re- 
sistance coefficient  of  a  river's  ice  cover  as  a 
function  of  weather  and  flow  conditions.  The  re- 
sistance coefficient  consists  of  3  components:  1)  a 
main  component  that  increases  monotonically 
during  the  freeze-up  period  and  decreases  mono- 
tonically during  the  rest  of  the  ice-covered  period; 
2)  a  minor  component  that  represents  the  ice- 
covered  season;  and  3)  a  fluctuation  component 
that  represents  the  effect  of  the  transport,  deposi- 
tion, and  erosion  of  frazil  ice  produced  in  the 
upstream  open  water  areas  during  the  ice-covered 
period.  The  empirical  model  is  formulated  by  con- 
sidering major  physical  processes  that  affect  the 
hydraulic  resistance  of  the  ice  cover  and  the  field 
data  for  a  reach  of  the  upper  St.  Lawrence  River. 
With  additional  applications  of  the  present  model 
concept  to  other  rivers,  a  generalized  model  for 
hydraulic  resistance  of  river  ice  cover  may  be 
developed.  (Master-PTT) 
W86-05818 


SULFATE  AND  NITRATE  CONCENTRATIONS 
FROM  A  SOUTH  GREENLAND   ICE  CORE, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05949 


DOWNSTREAM  TRANSITION  OF  RTVER  ICE 
JAMS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 

io). 

S.  Beltaos,  and  J.  Wong. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.   112,  No.  2,  p  91-110,  February 

1986,  9  fig,  4  tab,  18  ref. 

Descriptors:  *Rivers,  'Ice  jams,  Granular  mass 
theory,  Thames  River,  Athabasca  River,  Numeri- 
cal algorithm,  Predictive  model,  Canada. 


The  granular  mass  theory  of  river  ice  jams  was 
extended  to  their  downstream  transition  as  a  means 
of  improving  understanding  of  conditions  at  jam 
toe.  The  theory  is  coupled  with  the  equations  of 
motion  under,  and  seepage  through,  the  jam  and 
the  resulting  differential  equations  are  solved  nu- 
merically. The  model  applies  to  wide  rectangular 
channels  under  steady  flow  conditions  and  in- 
volves several  coefficients  whose  precise  values 
are  unknown.  Sample  calculations  illustrate  the 
sensitivity  of  the  model  to  the  various  coefficients. 
Preliminary  application  of  the  model  to  two  case 
studies  (Thames  and  Athabasca  Rivers  in  Canada) 
resulted  in  plausible  findings  with  regard  to  the 
grounding  of  ice  jams.  It  is  suggested  that  these 
findings  could  find  application  in  the  design  of 
measures  to  prevent  or  remove  destructive  ice 
jams.  (McFarlane-PTT) 
W86-05984 


MESOSCALE  NUMERICAL  FORECAST  OF  AN 
INTENSE  CONVECnVE  SNOWBURST 
ALONG  THE  EAST  COAST, 

National  Aeronautics  and  Space  Administration, 

Greenbelt,   MD.   Goddard  Space  Flight  Center. 

P.  J.  Kocin,  L.  W.  Uccellini,  J.  W.  Zack,  and  M. 

L.  Kaplan. 

American  Meteorological  Society  Bulletin,  Vol. 

66,  No.  11,  p  1412-1424,  November  1985.  9  fig,  31 

ref. 

Descriptors:  'Weather  forecasting,  'Numerical 
analysis,  'Snow,  Washington  DC,  Baltimore, 
Maryland,  Simulation  analysis,  Model  studies. 

Documentation  for  a  mesoscale  numerical  forecast, 
utilizing  the  Mesoscale  Atmosphereic  Simulation 
System  (MASS),  for  a  convective  snowburst  in  the 
Washington,  DC-Baltimore,  Maryland  region  on 
March  8,  1984  is  presented.  This  storm  was  associ- 
ated with  a  secondary  cyclogenesis  along  the  East 
Coast.  The  forecasts  were  presented  to  demon- 
strate the  ability  of  a  mesoscale  model  to  simulate 
dynamic  interactions  and  diabatic  processes  for  a 
wintertime  convective  event  which  was  inad- 
equately predicted  by  local  forecasters  and  to  note 
some  of  the  possible  benefits  of  using  mesoscale 
models  for  day-to-day  forecasting.  The  results 
from  this  and  other  recent  mesoscale  modeling 
studies  indicate  that  three-hourly  output  of  key 
model  fields,  when  combined  with  other  data 
sources,  can  be  a  valuable  aid  to  forecasters  con- 
cerned with  predicting  weather  events  that  are 
mesoscale  in  character.  (Jones-PTT) 
W86-06102 


2D.  Evaporation  and  Transpiration 


DETERMINATION  OF  THE  LATENT  HEAT 
FLUX  IN  FOG, 

Istituto  di  Fisica  delFAtmosfera,  Rome  (Italy). 
For  primary  bibliographic  entry  see  Field  2B. 
W86-05497 


EVAPOTRANSPIRATION  OVER  AN  AGRI- 
CULTURAL REGION  USING  A  SURFACE 
FLUX/TEMPERATURE  MODEL  BASED  ON 
NOAA-AVHRR  DATA, 

Centre    National    d'Etudes   des   Telecommunica- 
tions, Issy-les-Moulineaux  (France). 
O.  Taconet,  R.  Bernard,  and  D.  Vidal-Madjar. 
Journal    of   Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  25,  No.  3,  p  284-307,  March  1986. 
16  fig,  5  tab,  33  ref. 

Descriptors:  'Evapotranspiration,  *NOAA-7  Sat- 
ellite, 'Infrared  surface  data,  Soil  moisture,  Distri- 
bution, 'Temperature,  Mathematical  model, 
Beauce,  France,  Vegetation,  Boundary  layer. 

Infrared  (IR)  surface  temperatures  from  satellites 
(NOAA,  GOES)  have  been  used  extensively  for 
inferring  daily  evaporation  and  soil  moisture  distri- 
bution over  large  areas  (100  TO  100,000  sq  km). 
The  authors  have  developed  a  methodology,  using 
IR  surface  data  from  NOAA-7  as  input  data,  in  a 
one-dimensional  boundary  layer/vegetation/soil 
model,  including  parameterization  of  transfers 
within  the  canopy,  based  on  the  formulation  of 


Deardorff,  which  allows  the  use  of  a  small  number 
mesoscale  surface  temperature  measured  near 
midday  (provided  by  NOAA-7)  is  sufficient  for 
obtaining  the  surface  energy  fluxes  over  dense 
vegetation  and  for  deriving  the  only  governing 
parameter  that  remains:  the  bulk  canopy  resistance 
to  evaporation,  a  different  concept  from  moisture 
availability  used  over  bare  soils.  The  objective  of 
the  model  in  predicting  the  area-averaged  surface 
fluxes  and  canopy  resistance  over  dense  vegetation 
is  analyzed  in  conjunction  with  experimental  sur- 
face fluxes  for  three  cases  with  cloudless  NOAA 
images  over  a  flat  monocultural  region  (the  Beauce 
in  France).  In  the  absence  of  a  current  capability 
for  routine  daily  soil  moisture  observation  over  an 
agricultural  region,  an  area-averaged  evaluation  of 
the  soil  moisture  can  be  derived  from  the  canopy 
resistance  obtained  by  this  methodology.  (Roches- 
ter-PTT) 
W86-05549 


PRACTICAL  ESTIMATES  OF  LAKE  EVAPO- 
RATION, 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  2H. 
W86-05551 


RESERVOIR    STORAGE    YIELD    ANALYSIS 
FOR  ARID  AND  SEMIARID  CLIMATES, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  4A. 
W86-05755 


HAPEX-MOBILHY:  A  HYDROLOGIC  ATMOS- 
PHERIC EXPERIMENT  FOR  THE  STUDY  OF 
WATER  BUDGET  AND  EVAPORATION  FLUX 
AT  THE  CLIMATIC  SCALE, 

American  Meteorological   Society,   Boston,  MA. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-05847 


EVAPOTRANSPIRATION  OF  SMALL  CONI- 
FERS, 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 

and  Irrigation  Engineering. 

M.  R.  Petersen,  and  R.  W.  Hill. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.   Ill,  No.  4,  p  341-351, 

December  1985.  5  fig,  3  tab,  9  ref. 

Descriptors:  'Evapotranspiration,  'Conifers, 
Trees,  Consumptive  use,  Crop  Production,  Water 
use,  Scotch  pines,  Lysimeters,  Logan,  Utah,  Math- 
ematical equations,  Mathematical  analysis,  Irriga- 
tion, Precipitation. 

Three  lysimeters  were  established  containing  dif- 
ferent sized  Scotch  pines  (P.  sylvestris),  and  the 
consumptive  water  use  of  each  tree  was  monitored 
during  the  1982  and  1983  growing  seasons  near 
Logan,  UT.  Weather  data  including  maximum, 
mean,  and  minimum  daily  temperatures,  solar  radi- 
ation, and  daily  precipitation  were  collected.  Con- 
sumptive use  data  of  the  first  season  was  of  limited 
use  due  to  the  transplanting  stress  experienced  by 
the  trees.  The  results  of  the  second  season  were 
consistent  with  the  usual  water  use  of  irrigated 
crops.  Mean  monthly  crop  coefficients  were  calcu- 
lated based  on  the  modified  equations,  and  assum- 
ing water  was  extracted  from  only  the  crown 
projection  area  of  the  tree.  A  seasonal  crop  coeffi- 
cient was  estimated  to  be  1.22.  The  growing  season 
was  long,  allowing  crop  coefficients  during  the 
winter  at  this  site  to  be  as  high  as  0.85.  An  equation 
was  developed  to  find  the  composite  crop  coeffi- 
cient for  conifer  tree  farms  relating  tree  size,  tree 
spacing,  and  type  of  ground  cover.  (Doria-PTT) 
W86-05918 


EVAPOTRANSPIRATION  MODEL  FOR  SEMI- 
ARID  REGIONS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Agricultural  Engineering. 

P.  K.  Jain,  and  G.  Sinai. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.    Ill,  No.  4,  p  369-379, 
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Field  2— WATER  CYCLE 

Group  2D — Evaporation  and  Transpiration 


December  1985.  4  fig,  2  tab,  15  ref. 

Descriptors:  'Evapotranspiration,  'Semiarid  cli- 
mates, *Water  management,  Bananas,  DRAIN- 
MOD,  Thornthwaite  equation,  Model  studies, 
Mathematical  equations,  Lysimeters. 

The  Thornthwaite  method  for  calculating  evapo- 
transpiration (ET)  as  used  in  the  water  manage- 
ment model,  DRAINMOD,  was  modified  for 
semiarid  conditions  since  for  such  conditions  the 
existing  method  had  underestimated  the  average 
monthly  ET  rate  by  about  50%.  The  three  modifi- 
cations were:  (1)  increase  the  constant  in  the 
Thornthwaite  general  equation  depending  upon 
the  min-max  range  of  the  annual  mean  air  tempera- 
ture wave;  (2)  shift  the  daylight  hours  wave  by  45 
days  and  bring  it  parallel  to  the  mean  air  tempera- 
ture wave.  This  shift  is  made  in  order  to  account 
for  the  heat  energy  of  the  atmosphere  surrounding 
the  plants;  and  (3)  do  not  equate  the  actual  evapo- 
transpiration  (AET)  to  zero  during  irrigation.  The 
AET  was  measured  in  a  drip  irrigated  banana  field 
with  lysimeters.  The  simulated  monthly  adjusted 
values  of  AET  give  satisfactory  estimates  with  an 
average  error  of  within  plus  or  minus  10%  when 
compared  to  that  of  the  lysimeter  data.  (Doria- 
PTT) 
W86-05920 


WATER  TRANSFER  BY  PLANT  ROOTS  FROM 
WET  TO  DRY  SOIL, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Soil  and  Crop  Sciences. 
C.  H.  M.  van  Bavel,  and  J.  M.  Baker. 
Naturwissenschaften,  Vol.  72,  No.  11,  p  606-607, 
November  1985.  2  fig,  1  tab,  7  ref. 

Descriptors:  *Soil-water-plant  relationships,  'Plant 
roots,  *Soil,  Bermuda  grass,  Water  potentials,  Irri- 
gation practices,  Soil  water  potential. 

The  uptake  of  water  by  plant  roots  from  the  soil 
occurs  in  response  to  a  hydraulic  gradient  that 
exists  between  the  fluid  in  the  water-bearing  xylem 
tissue  of  the  plant  and  the  liquid  in  the  soil.  If  this 
gradient  reversed,  xylem  sap  would  flow  out  of  the 
roots  into  the  soil,  and  a  root  system  that  connects 
soil  regions  with  differing  water  potential  would 
serve  as  a  conduit  for  a  corresponding  fluid  flow. 
A  direct  experiment  shows  that  water  exudation  by 
roots  can  occur  in  significant  amounts,  and  that  it 
can  be  accurately  predicted.  This  indicates  that 
technologies  of  crop  irrigation,  such  as  drip  irriga- 
tion, alternate  furrow  irrigation,  or  subirrigation, 
should  be  reconsidered.  It  suggests  that  deeper 
roots  can  support  functioning  of  shallower  ones  in 
the  upper  and  driest  part  of  the  root  zone.  Simula- 
tion models  of  root  water  uptake  by  vegation,  now 
widely  used  in  agronomy  and  hydrology,  should 
take  water  transfer  by  roots  within  the  soil  into 
account.  (McFarlane-PTT) 
W86-05964 


STATISTICAL  ANALYSIS  OF  THE  RELA- 
TIONSHIPS AMONG  RAINFALL,  OUTGOING 
LONGWAVE  RADIATION  AND  THE  MOIS- 
TURE BUDGET  DURING  JANUARY-MARCH 
1979, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-06055 


TIME  DEPENDENT  THREE  DIMENSIONAL 
SIMULATION  OF  FLOWS  IN  SHALLOW  DO- 
MAINS WITH  VEGETATIVE  OBSTRUCTION, 

Miami  Univ.,  Coral  Gables,  FL.  Dept.  of  Mechani- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 
W86-06065 

2E.  Streamflow  and  Runoff 


PALEOFLOOD    HYDROLOGY    AND    FLOOD 
FREQUENCY  ANALYSIS, 

Institute  of  Hydrology,  Wallingford  (England). 

J.  R.  M.  Hosking,  and  J.  R.  Wallis. 

Water  Resource  Research  WRERAO,   Vol.   22, 


No.  4,  p  543-550,  April,  1986.  7  fig,  4  tab,  31  ref. 

Descriptors:  'Rivers,  'Flood  frequency,  'Paleohy- 
drology,  Model  studies.  Hydrology. 

Techniques  recently  developed  in  paleohydrology 
permit  the  estimation  of  discharges  and  dates  of 
occurrence  of  flood  events  which  occurred  thou- 
sands of  years  ago.  Computer  simulation  was  used 
to  assess  whether  a  single  paleoflood  estimate, 
when  included  in  a  single-site  or  regional  flood 
frequency  analysis  procedure,  gives  a  worthwhile 
increase  in  the  accuracy  of  estimates  of  extreme 
floods.  The  main  factors  involved  are  the  specifica- 
tion of  the  fitted  flood  frequency  distribution 
(whether  it  has  two  or  three  unknown  parameters) 
and  the  size  of  the  measurement  error  of  paleodis- 
charge  estimates.  Errors  in  estimating  the  date  of 
the  paleoflood  are  not  important.  Paleological  in- 
formation is  most  useful  when  estimating  a  three- 
parameter  flood  frequency  distribution  from  a 
short  gaged  record  for  a  single  site  or  a  small 
number  of  homogeneous  sites.  Even  when  the  esti- 
mate of  the  paleological  maximum  event  is  subject 
to  an  error  of  +-  50%,  the  accuracy  of  extreme 
flood  estimates  is  improved.  (Cassar-PTT) 
W86-05434 


CHANCE-CONSTRAINED  MODEL  FOR 
REAL-TIME  RESERVOIR  OPERATION  USING 
DROUGHT  DURATION  CURVE, 

Yamanashi  Univ.,  Kofu  (Japan).  Dept.  of  Environ- 
mental Engineering. 
K.  Takeuchi. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  4,  p  551-558,  April,  1986.  7  fig,  16  ref,  append. 

Descriptors:  'Rivers,  'Reservoir  operation, 
'Drought,  Model  studies,  Hydrology,  Drought  du- 
ration curve,  Mathematical  studies,  Water  storage, 
Water  supply,  Fukuoka,  Japan. 

A  chance-constrained  model  was  developed  for 
real-time  operation  of  an  existing  single-purpose 
reservoir.  The  objective  was  to  minimize  the 
supply  cut  ratio  (ratio  of  supply  deficit  to  demand). 
The  constraint  was  to  make  the  probability  of 
reservoir  exhaustion  always  less  than  a  specified 
allowable  level.  The  allowable  probability  of  reser- 
voir exhaustion  was  considered  dependent  on  time 
lead  to  its  occurrence.  By  m.  A  seasonal  drought 
duration  curve  was  developed  to  evaluate  an  aver- 
age inflow  within  a  certain  period  starting  from  a 
certain  time  with  a  certain  probability  of  failure. 
The  model  was  shown  to  be  practical  and  satisfac- 
tory by  a  simulation  study  of  the  Fukuoka,  Japan, 
municipal  water  supply  reservoirs  during  the  1977- 
1979  drought.  (Cassar-PTT) 
W86-05435 


RATIO,  TRANSMISSn/nT/STORATTVTrY 
FROM  ELECTRIC  ANALOG  VALUES  OF 
STREAMFLOW, 

James  Madison  Univ.,  Harrisonburg,  VA.  Dept.  of 

Geology  and  Geography. 

J.  E.  Sander. 

Ground  Water  GRWAAP,  Vol.  24,  No.  2,  p  152- 

156,  March-April,  1986.  2  fig,  1  tab,  4  ref. 

Descriptors:  'Surface-groundwater  relations, 
•Groundwater,  'Streams,  'Transmissivity,  'Stora- 
tivity,  'Streamflow,  Model  studies,  Virginia,  Small 
watersheds,  Watersheds,  Hydrology,  Electric 
analog  models,  Christians  Creek,  Shenandoah 
River,  Aquifers. 

Electric  analog  modeling  techniques  were  used  to 
estimate  transmissivity  and  storativity  from  stream- 
flow  data  in  two  small  drainage  basins  in  Virginia, 
Christians  Creek  and  the  north  fork  of  the  Shenan- 
doah River.  Steamflow  modeling  produced  region- 
al estimates  of  the  ratio  of  transmissivity  to  storati- 
vity, which  is  larger  than  expected.  This  discrepan- 
cy was  explained  by  assuming  that  the  drainage 
basin  contain  only  a  small  percentage  of  permeable 
rock,  estimated  at  0.1-1%.  Conversely,  the  model 
can  be  used  to  estimate  the  percent  of  permeable 
rock  in  a  watershed.  (Cassar-PTT) 
W86-05440 


LIMESTONE  INFLUENCES  ON  PHYSICAL 
AND  CHEMICAL  FEATURES  OF  A  MOUN- 
TAIN STREAM, 

Oregon  State  Univ.,  Corvallis.  School  of  Forestry. 
For  primary  bibliographic  entry  see  Field  2K. 
W86-05442 


SECONDARY  PRODUCTION,  EMERGENCE, 
AND  EXPORT  OF  AQUATIC  INSECTS  OF  A 
SONORAN  DESERT  STREAM, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  21. 

W86-05451 


GENERAL  EXPRESSION  OF  BASIN  LAG 
TTME, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

W.  E.  Watt,  and  K.  C.  Ander  Chow. 

Canadian  Journal  of  Civil  Engineering  CJCEB, 

Vol.  12,  No.  2,  p  294-300,  June  1985.  2  fig,  4  tab,  18 

ref. 

Descriptors:  'Rainfall-runoff  relationship,  'Peak 
discharge,  'Basin  lag  time,  'Mathematical  equa- 
tions, Flood  peak,  Precipitation,  Basin  length, 
Basin  slope,  Storage,  Lakes,  Swamps,  Hydrologic 
models,  Watersheds. 

Basin  lag  time  is  an  important  variable  in  the 
calculation  of  peak  discharge  resulting  from  a 
specified  precipitation  input.  For  the  case  of  un- 
gauged  basins,  the  lag  time  must  be  estimated, 
normally  from  one  or  more  expressions  relating  lag 
time  to  basin  physical  characteristics.  A  number  of 
such  expressions  exist,  but  each  was  developed  for 
a  particular  range  of  basin  size  and  geographic 
region.  To  overcome  the  problem  of  using  an 
expression  for  basin  lag  time  has  been  developed 
using  data  from  basins  representative  of  many  re- 
gions in  North  America  and  ranging  in  area  from 
0.5  ha  to  5,840  sq  km.  The  tentative  expression  has 
only  one  basin  characteristic,  basin  length  divided 
by  the  square  root  of  basin  slope,  L/square  root  of 
S,  and  applies  to  natural  basins  with  minimal  effec- 
tive lake  and  swamp  storage.  It  has  not  been  tested 
for  very  flat  basins  (basin  slope  <0.001  m/m)  and 
may  not  apply  in  these  cases.  It  also  may  not  apply 
for  either  very  small  or  very  large  precipitation 
events.  (Rochester-PTT) 
W86-05470 


MEANING  OF  OSCILLATIONS  IN  UNIT  HY- 
DROGRAPH  S-CURVES, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

B.  Hunt. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  30, 

No.  3,  p  331-342,  September,  1985.  7  fig,  1  tab,  10 

ref. 

Descriptors:  'Hydrographs,  'Unit  hydrographs, 
•Rainfall-runoff  relationships,  S-Curves,  Flood 
Flow,  Mathematical  studies,  Differential  equations. 

The  unit  hydrograph  has  been  used  extensively  to 
predict  flood  flows  in  rivers.  This  study  used  the 
Duhamel  superposition  integral  to  obtain  some 
exact  solutions  for  unit  hydrograph  applications. 
These  equations  and  numerical  examples  are  used 
to  show  that  oscillations  occur  in  an  S-curve  when 
the  time  step  is  less  than  the  excess  rainfall  dura- 
tion if  the  measured  hydrograph  differs  from  a 
hydrograph  that  was  obtained  by  solving  a  linear 
differential  equation  with  time-dependent  coeffi- 
cients. S-curve  oscillations  gave  a  qualitative  indi- 
cation of  the  suitability  of  unit  hydrograph  theory 
for  predicting  flood  flows  in  rivers.  Since  an  in- 
stantaneous unit  hydrograph  (IUH)  is  calculated 
from  the  slope  of  an  S-curve,  oscillations  in  an  S- 
curve  will  lead  to  even  larger  oscillations  in  an 
IUH.  (Main-PTT) 
W86-05533 


SOURCE  OF  ERROR  IN  WATER  VELOCITY 
MEASUREMENT  FOR  AQUATIC  STUDIES, 

Department    of    Fisheries    and    Oceans,    Halifax 
(Nova  Scotia). 
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WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


For  primary  bibliographic  entry  see  Field  7B. 
tV86-05564 


HYDROLOGICAL  ASPECTS  OF  ALPINE  AND 
HIGH-MOUNTAIN  AREAS. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2C. 
W86-05610 


VIAPS  OF  STREAMFLOW  RESOURCES  OF 
JOME  HIGH-MOUNTAIN  AREAS  EM  ASIA 
UTO  NORTH  AMERICA, 

Vkademiya  Nauk  SSSR,  Moscow.  Inst.  Geografii. 
M.  N.  Dreyer,  G.  M.  Nikolayeva,  and  I.  D. 
rsigelnaya. 

N:  Hydrological  Aspects  of  Alpine  and  High- 
Vlountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
jeneral  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  1 1-20,  9  fig. 

descriptors:  'Snow,  *Ice,  *Hydrologic  maps, 
'Streamflow,  Hydrologic  budget,  Alpine  regions, 
fountains,  Precipitation,  Rainfall,  Discharge  hy- 
Irographs,  Tien  Shan,  Pamirs,  Hindu-Kush,  Kara- 
Loram,  Rocky  Mountains. 

/arious  aspects  of  compiling  maps  of  streamflow 
md  its  genetic  components  in  high-mountain  areas 
o  determine  the  snow  and  ice  resources  of  the 
vorld  are  discussed.  The  discussion  is  illustrated 
vith  graphical  relations  and  maps  of  the  Tien 
Shan,  Pamirs,  Hindu-Kush,  and  Karakoram  in  Asia 
md  the  Rockies  in  North  America.  These  maps 
nake  it  possible  to  assess  dynamic  and  potential 
vater  resources  of  different  origin  with  a  view  to 
heir  rational  use  and  conservation,  and  their  quan- 
ltative  and  qualitative  forecasting  and  manage- 
oent.  (See  also  W86-05610)  (Halterman-PTT) 
V86-05612 


TYDROLOGICAL  RELATIONSHTPS  IN  A 
JLACTERTZED  MOUNTAIN  BASIN, 

nland  Waters  Directorate,  Ottawa  (Ontario). 
3.  J.  Young. 

N:  Hydrological  Aspects  of  Alpine  and  High- 
vlountain  Areas,  IAHS  Publication  No.  138,  1982. 
'roceedings  of  a  Symposium  at  the  First  Scientific 
jeneral  Assembly  of  the  IAHS,  July  19-30,  1982, 
Jxeter,  England,  p  51-59,  4  fig,   1   tab,    13  ref. 

Descriptors:  *Runoff,  'Glaciers,  'Alpine  regions, 
'Hydrological  aspects,  Mountains,  Snow,  Ice,  Dis- 
charge hydrographs,  Flow  rates. 

V  description  is  given  of  the  runoff  from  a  small 
lighly  glacierized  basin  for  an  eight-year  period. 
Components  of  total  runoff  are  estimated  for  gla- 
:ier  ice  and  firn,  seasonal  snow-packs  and  summer 
irecipitation.  While  the  presence  of  the  glacier  is 
een  to  have  a  regulatory  influence  on  total  runoff 
rod  the  progression  of  events  is  similar  from  one 
fear  to  another,  the  timing  of  events  is  markedly 
lifferent,  resulting  in  summer  hydrographs  of  quite 
lifferent  shapes.  The  interplay  between  terrain 
ypes,  precipitation  events  and  energy  receipt  is 
complex.  The  response  time  of  the  basin  and  the 
elative  importance  of  ice  and  firn  melt  to  total 
low  is  closely  linked  to  the  timing  of  the  progres- 
ion  of  the  transient  snowline  up  the  glacier.  (See 
ilso  W86-05610)(Author's  abstract) 
V86-05616 


VARIATIONS  OF  THE  HYDROLOGICAL 
'ROPERTTES  OF  ALPINE  SNOW-COVER 
STORES, 

rechnische  Univ.  Braunschweig  (Germany,  F.R.). 

>hrstuhl  fuer  Physische  Geographic  und  Lands- 

:haftsokologie. 

*or  primary  bibliographic  entry  see  Field  2C. 

W86-05620 


3LACIER  DISCHARGE  MODEL  BASED  ON 
RESULTS  FROM  FTELD  STUDIES  OF 
ENERGY  BALANCE,  WATER  STORAGE  AND 
PLOW, 

jesellschaft  fuer  Strahlen-  und  Umweltforschung 
n.b.H.,  Neuherberg  bei  Munich  (Germany,  F.R.). 


Inst,  fuer  Strahlenschutz. 

For  primary  bibliographic  entry  see  Field  2C. 

W86-05621 


IMPORTANCE  OF  THE  STRUCTURE  OF  THE 
GLACIER  INTERNAL  AND  EXTERNAL 
RUNOFF  SYSTEM  OF  CHANNELS  AND 
STREAMS  TO  GLACIER  ACTIVITY, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geografii. 
For  primary  bibliographic  entry  see  Field  2C. 
W86-05623 


MODELING    RUNOFF    FROM    A    GLACIER- 
IZED BASIN, 

Norges  Vassdrags-  og  Elektrisitetsvesen,  Oslo. 
For  primary  bibliographic  entry  see  Field  2C. 
W86-05624 


ASSESSING  SNOW  STORAGE  AND  MELT  IN 
A  NEW  ZEALAND  MOUNTAIN  ENVIRON- 
MENT, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 
Geography. 

For  primary  bibliographic  entry  see  Field  2C. 
W86-05628 


WMO  PROJECT  FOR  THE  INTERCOMPARI- 
SON  OF  CONCEPTUAL  MODELS  OF  SNOW- 
MELT  RUNOFF. 

World     Meteorological     Organization,     Geneva 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  2C. 

W86-05631 


FACTORS  AFFECTING  RECESSION  PARAM- 
ETERS AND  FLOW  COMPONENTS  IN 
ELEVEN  SMALL  PRE-ALP  BASINS, 

Technical  Univ.  of  Lisbon  (Portugal).  High  Inst,  of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  2C. 

W86-05635 


RECESSION  CHARACTERIZATION  OF 
SMALL  MOUNTAIN  BASINS,  DERIVATION 
OF  MASTER  RECESSION  CURVES  AND  OP- 
TIMIZATION OF  RECESSION  PARAMETERS, 

Technical  Univ.  of  Lisbon  (Portugal).  High  Inst,  of 
Agronomy. 

L.  S.  Pereira,  and  H.  M.  Keller. 
IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982. 
Exeter,  England,  p  243-255,  4  fig,  3  tab,  18  refs. 

Descriptors:  'Model  studies,  *Hydrologic  aspects, 
•Recession  curves,  'Watersheds,  Hydrology, 
Alpine  regions,  Discharge  hydrographs,  Runoff, 
Water  management,  Hydrologic  budget,  Statistical 


Master  recession  curves  of  small  mountain  basins 
and  of  estimating  the  parameters  of  compound 
recession  laws  correspond  to  average  recession 
conditions:.  They  are  derived  by:  (a)  analyzing  all 
observed  depletion  curves;  (b)  adjusting  their  seg- 
ments with  a  simple  recession  law;  (c)  grouping 
these  segments  according  to  their  parameters;  (d) 
characterizing  these  groups  with  the  mean  values 
of  the  recession  parameters,  and  (e)  representing 
the  master  recession  curves  by  the  sequence  of 
these  calculated  recession  segments.  Utilizing  a 
weighted  least-squares  method  for  solving  nonlin- 
ear equations,  the  optimization  of  recession  param- 
eters includes:  (a)  computerized  estimation  of  the 
initial  set  of  parameters;  (b)  a  procedure  to  check 
the  parameter  values,  and  (c)  use  of  particular 
techniques  to  improve  calculation.  (See  also  W86- 
05610)  (Author's  abstract) 
W86-05636 


BASIC  CHARACTERISTICS  OF  RUNOFF  IN 
GLACIERIZED  AREAS  IN  CHINA, 

Academia  Sinic:.,  Lanzhou  (China).  Lanzhou  Inst. 

of  Glaciology  and  Cryopedology. 

For  primary  bibliographic  entry  see  Field  2C. 


W86-05640 


HYDROLOGICAL  ANALYSIS  FOR  THE 
PLANNING  OF  SMALL  HYDROPOWER 
PLANTS, 

H.  P.  Nachtnebel. 

IN:  Symposium  on  Project  Design  and  Installation 
of  Small  Hydro  Power  Plants,  Vienna,  Austria, 
June  29-July  1,  1981.  p  59-80,  12  fig,  15  tab,  21  ref. 

Descriptors:  'Hydrologic  aspects,  'Hydrologic 
data,  'Water  resources  development,  'Planning, 
•Hydroelectric  plants,  Hydroelectric  power, 
Measuring  instruments,  Water  management,  Flow 
measurement,  Runoff  rates. 

In  general  it  may  be  said  that  the  quality  of  neces- 
sary hydrological  values  is  dependent  on  the  qual- 
ity of  the  observed  material.  The  quality  of  data 
depends  upon  the  frequency  of  measuring  stations, 
the  time  scale  of  resolution  of  the  measuring  instru- 
ments, the  length  of  observation  and  the  accuracy 
of  observation.  The  better  the  raw  data,  the  more 
simple  the  evaluation  methods.  Consequently,  in 
cases  of  limited  information,  specific  methods  and 
more  extensive  investigations  are  necessary.  In 
each  chapter,  appropriate  methods  for  analysis  are 
described  when  sufficient  data  from  the  project 
sites  are  available.  Following  that,  special  attention 
is  given  to  the  transposition  of  data  and  regional- 
ization,  if  documentation  is  scarce  or  exists  only 
for  other  measuring  stations.  For  the  planning  of 
small  hydropower  plants  as  well  as  for  their  oper- 
ation basic  hydrological  values  have  to  be  deter- 
mined. The  basic  design  data  contains  the  determi- 
nation of  the  average  annual  runoff  as  well  as  the 
rate  of  discharge,  the  high  and  low  flow  statistics 
and  the  plotting  of  duration  curves.  According  to 
the  availability  of  runoff  and  precipitation  observa- 
tions, differrent  methods  can  be  applied,  each  of 
which  are  explained  with  examples.  (See  also  W86- 
05734)  (Lantz-PTT) 
W86-05737 


ANALYSIS  OF  THE  TANANA  RIVER  BASIN 
USING  LANDSAT  DATA, 

National  Aeronautics  and  Space  Administration, 
Moffett  Field,  CA.  Ames  Research  Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W86-05745 


FLOW  RESISTANCE  OF  RTVER  ICE  COVER, 

Clarkson    Coll.    of  Technology,    Potsdam,    NY. 
Dept.  of  Civil  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2C. 
W86-05818 


GENERAL  FORMULA  FOR  CALCULATING 
THE  PROBABILITY  OF  FAILURE  OF  WATER 
PROJECTS  AND  ITS  POTENTIAL  APPLICA- 
TIONS, 

East  China  Technical  Univ.  of  Water  Resources, 

Nanjing. 

For  primary  bibliographic  entry  see  Field  8A. 

W86-05836 


INFLOW  SEEPAGE  INFLUENCE  ON 
STRAIGHT  ALLUVIAL  CHANNELS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

J.  R.  Richardson,  S.  R.  Abt,  and  E.  V.  Richardson. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  Ill,  No.  8,  p  1133-1147,  August 

1985,  8  fig,  3  tab,  Href. 

Descriptors:  'Surface-groundwater  relations, 
•Channel  inflow,  'Alluvial  Channels,  'Flumes, 
'Seepage,  Influent  Seepage,  Flow,  Scour,  Bed 
Form,  Sediment  Transport,  Flow  resistance,  Chan- 
nel morphology,  Channels. 

The  effect  of  inflow  seepage  on  energy  slope, 
water  surface  depth,  velocity,  sediment  transport, 
scour,  bed  forms,  and  resistance  to  flow  was  inves- 
tigated using  a  flume.  Inflow  seepage  increases 
localized  mean  channel  velocity,  energy  slope,  and 
stream  power  in  the  zone  of  inflow.  The  water 
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surface  depth  decreased  for  subcritical  flow  and 
remained  nearly  constant  for  supercritical  flow 
during  inflow  conditions.  Sediment  transport  was 
slightly  increased  when  in  flow  was  introduced  in 
the  bed.  Inflow  seepage  did  not  appear  to  enhance 
channel  scour  but  significantly  enhanced  bed  form 
transformation  and  the  bed  roughness.  Inflow  seep- 
age also  caused  dunes  to  become  longer,  flatter, 
and  move  more  erratically  in  the  reach  where 
inflow  occurred.  Inflow  seepage  can  significantly 
influence  the  channel  hydraulics,  stream  power, 
bed  form  and  bed  roughness  in  the  localized  zone 
of  inflow.  (Author's  abstract) 
W86-05855 


DETERMINATION  OF  RIPPLE  GEOMETRY, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

M.  S.  Yalin. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  Ill,  No.  8,  p  1148-1155,  August 

1985.  4  fig,  10  ref,  append. 

Descriptors:  'Ripple  geometry,  'Channel  mor- 
phology, now,  Channel  flow,  Ripples,  Physical 
models,  Sediment  transport,  Bed  load. 

Laboratory  measurements  were  carried  out  using 
adjustable  slope  flumes  on  mobile  bed  covered  by 
ripples  generated  by  an  open  channel  flow.  The 
bed  materials  used  were  cohesionless  and  reason- 
ably uniform  silica;  the  steady-state  subcritical 
flume  flow  was  in  equilibrium  and  it  was  nearly 
two-dimensional.  In  addition  to  the  conventional 
runs  conducted  with  water,  special  runs  were  con- 
ducted with  a  water  and  glycerine  mixture.  Using 
the  results  of  these  measurements,  as  well  as  the 
data  of  other  sources,  a  series  of  experimental 
curves  were  determined  which  can  be  to  predict 
the  length  and  height  of  ripples.  The  analysis  of  the 
data  indicates  that  the  dimensionless  quantities 
related  to  the  geometry  of  ripples  are  functions  of 
two  dimensionless  variables.  One  of  them  must  be 
a  combination  reflecting  the  intensity  of  sediment- 
transporting  flow,  the  other  must  be  an  arrange- 
ment of  parameters  characterizing  the  physical 
nature  of  the  liquid  and  solid  phases  involved. 
(Jones-PTT) 
W86-05856 


PREDICTION  OF  2-D  BED  TOPOGRAPHY  IN 
RIVERS, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2J. 
W86-05858 


ESTIMATION  OF  HYDRAULIC  DATA  BY 
SPLINE  FUNCTIONS, 

Kanazawa  Inst,  of  Tech.  (Japan).  Dept.  of  Civil 
Engineering. 
K  Mizumura. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  Ill,  No.  9,  and  p  1219-1225,  Sep- 
tember 1985.  8  fig,  5  ref. 

Descriptors:  'Spline  functions,  'Mathematical 
studies,  'Data  analysis,  'Hydraulics,  Data  aquisi- 
tion,  Flow  discharge,  Sediment  discharge,  Simula- 
tion, Sediment  yield,  Mathematical  analysis,  Error 
analysis. 

In  hydraulics,  methods  are  needed  to  estimate  (in- 
terpolate) missing  data  of  various  processes.  This 
paper  presents  a  method  for  using  the  'Spline 
Functions.'  For  illustration,  the  method  was  ap- 
plied to  the  generation  of  missing  sediment  data. 
With  this  estimation  method,  it  is  possible  to 
reduce  the  data  requirement.  Since  observed  data 
are  scattered  in  all  the  obersvation  periods,  all 
information  on  the  observed  data  can  be  used  to 
estimate  the  unknown  data  at  the  same  time.  With- 
out measuring  sediment  concentration  in  rivers 
every  day,  good  information  for  unmeasured  data 
can  be  found  by  using  the  cubic  spline  functions, 
the  derivation  of  which  is  shown  in  a  series  of 
equations.  The  cubic  spleen  functions  were  applied 
to  sediment  data  on  the  Trinity  River  in  California 
to  obtain  the  relationship  between  the  amount  of 
data  used  and  the  accuracy  of  interpolation  by  the 
cubic  spleen  functions.  There  was  a  large  differ- 


ence in  the  estimation  error  between  20%  and  30% 
usage  of  all  data.  The  sample  time  is  dependent  on 
the  time  scale  of  the  physical  process.  (Jones-PTT) 
W86-05859 


LARGE  BASIN  DETERMINISTIC  HYDROLO- 
GY: A  CASE  STUDY, 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 

V.  M.  Ponce,  Z.  Osmolski,  and  D.  Smutzer. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  1 1 1,  No.  9,  p  1227-1245,  September 
1985.  9  fig,  5  tab,  51  ref. 

Descriptors:  'Hydrology,  'Model  studies,  'River 
basins,  'Rainfall-runoff  relationships  Santa  Cruz, 
Arizona,  Bridges,  Simulated  rainfall,  Rainfall,  Reg- 
ulatory discharge,  Design  discharge,  Hydrologic 
models,  Flood  plain  management. 

A  case  study  of  large  basin  hydrology  was  per- 
formed using  the  Santa  Cruz  River  upstream  of 
Cortaro  Farms  Bridge  near  Tucson,  Arizona, 
drains  3,503  sq.  miles.  The  evaluation  uses  tech- 
niques of  deterministic  hydrologic  modeling  to  cal- 
culate frequency-based  floods  at  proposed  bridge 
improvement  sites.  A  computer  model  capable  of 
simultaneously  handling  the  complex  topology  of 
the  basin  is  driven  by  100-yr  frequency  National 
Weather  Service  rainfall  events  of  24-,  48-  and  96- 
hr  durations.  The  model  is  calibrated  using  record- 
ed rainfall-runoff  data  for  the  flood  of  October, 
1983,  which  produced  record  flows  throughout 
southeastern  Arizon.  A  series  of  general  and  local 
storms  were  simulated.  General  storms  cover  the 
entire  basin  with  low-intensity  rainfall  events. 
Local  storms  cover  selected  portions  of  the  basin 
with  high  intensity  rainfall  events.  Critical  peak 
flows  at  the  bridge  sites  are  associated  with  a 
combination  of  general  24-hr  and  local  48-hr 
storms.  The  results  of  the  simulation  led  Pina 
County  to  adopt  revised  flood  discharges  along  the 
Santa  Cruz  River  which  are  to  be  used  for  flood 
plain  management  and  channel  and  bridge  im- 
provement and  design.  (Jones-PTT) 
W86-05860 


MACROINVERTEBRATE  DRD7T  IN  THE 
MIDDLE  COURSE  OF  THE  RIVER  DUNAJEC 
(SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  2H. 

W86-05891 


CHARACTERISTICS  OF  FREE  SURFACE 
FLOW  OVER  GRAVEL  BED, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

A.  D.  Gupta,  and  G.  N.  Paudyal. 

Journal  of  Irrigation  and  Drainage  Engineering, 

Vol.  Ill,  No.  4,  p  299-318,  December  1985.  7  fig,  6 

tab,  22  ref. 

Descriptors:  'Open-channel  flow,  'Flow  profiles, 
'Flow  characteristics,  'Gravel,  'Free  surfaces, 
•Flow,  Seepage,  Hydraulics,  Flow  characteristics, 
Velocity  distribution. 

Measurements  of  velocity  profiles  of  a  free  surface 
flow  over  a  permeable  gravel  bed  indicate  that  the 
logarithmic  velocity  distribution  can  be  preserved 
if  the  reference  datum  is  located  a  small  distance 
equal  to  about  one  third  of  the  median  diameter  of 
the  bed  particles  below  the  surface.  The  observed 
value  of  0.28  for  the  Karman  constant  is  signifi- 
cantly reduced  below  the  commonly  expected 
value  of  0.4  for  impervious  boundaries  which  indi- 
cates that  the  boundary  resistance  of  the  permeable 
bed  is  higher  than  that  of  the  impermeable  bed 
having  identical  rugosity.  It  is  also  observed  that 
the  friction  factor  increases  with  the  increase  in 
Reynolds  number.  A  method  is  proposed  to  pre- 
dict the  amount  of  seepage  flow  through  the  per- 
meable bed  by  measuring  the  hydraulic  gradient 
and  the  velocity  profile  above  the  bed  and  the  bed 
material  properties  such  as  grain  size  and  perme- 
ability. Although  the  measured  bed  flow  showed 
considerable  deviations  from  the  predictions  for 
the  present  experiments,  the  proposed  method  can 


be  usefully  applied  in  practical  problems.  (Author's 

abstract) 

W86-05915 


RUNOFF     PROBABILITY,     STORM     DEPTH, 
AND  CURVE  NUMBERS, 

Utah   State   Univ.,   Logan.   Dept.   of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  2A. 
W86-05917 


DIMENSIONLESS         FORMULATION 
FURROW  IRRIGATION, 

For  primary  bibliographic  entry  see  Field  3F. 
W86-05921 


OF 


ROUGHNESS  COEFFICIENTS  FOR  ROUTING 
SURFACE  RUNOFF, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  2A. 

W86-05926 


LIFE  CYCLES  OF  HYDROPSYCHE  RIOLA,  H. 
SLOSSONAE  AND  CHEUMATOPSYCHE  PET- 
TTn  (TRICHOPTERA:  HYDROPSYCHIDAE) 
IN  A  SPRING-FED  STREAM  IN  MINNESOTA, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W86-O5930 


RESPONSE   OF  BAETIS   MAYFIJES   (EPHE- 
MEROPTERA)  TO  CATCHMENT  LOGGING, 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  4C. 
W86-05931 


PREDATOR  SPECD3S  RICHNESS  AND  PREY 
POPULATION  VARIABIXITY:  EFFECTS  ON 
DIETS  OF  BENTHIC  STREAM  FISHES, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Bureau  of  Fish  Management. 

For  primary  bibliographic  entry  see  Field  2H. 

W86-05932 


STRUCTURE  OF  TURBULENCE  IN  COM- 
POUND CHANNEL  FLOWS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

P.  Prinos,  R.  Townsend,  and  S.  Tavoularis. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  Ill,  No.  9,  p  1246-1261,  September 
1985,  18  fig,  1  tab,  16  ref.  NSERC  Canada  Grant 
Co.  A-7443. 

Descriptors:  'Turbulence,  'Channel  flow,  'Flood 
flow,  Sheer  stress,  Flood  plain,  Channel  morpholo- 
gy, Berms,  Mathematical  models,  Eddy  diffusion. 

The  structure  of  turbulence  in  compound  (multi- 
ple) channel  flows  was  examined.  Shear  stresses 
and  turbulence  intensities  were  measured  in  a 
channel  comprised  of  a  deep  central  section 
flanked  on  either  side  by  wide  shallow  berms 
(flood  plains).  The  study  concerns  the  nature  of 
turbulence  in  the  mixing  regions  separating  the 
deep  and  shallow  zones.  The  mixing  region's  effect 
on  the  compound  flow  field  was  also  examined  for 
both  'wide'  and  'narrow'  channel  conditions. 
Under  'narrow'  channel  conditions  the  mixing 
process  extends  to  the  center  of  the  main  channel 
flow  field;  however,  under  'wide'  channel  condi- 
tions, the  central  region  is  not  affected  and  ob- 
served turbulence  levels  at  the  center  of  the  main 
channel  are  in  close  agreement  with  theoretical 
values  for  a  two-dimensional  flow  field.  Apparent 
shear  stress  at  the  vertical  main  channel-flood  plain 
interface  was  measured  directly  and  compared  fa- 
vorably with  estimated  values  based  on  momentum 
considerations.  (Author's  abstract) 
W86-05965 


OVERBANK    FLOW    WITH    VEGETATIVELY 
ROUGHENED  FLOOD  PLAINS, 
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Streamflow  and  Runoff — Group  2E 


ornia  Univ.,  Davis.  Dept.  of  Civil  Engineer- 

ische,  and  G.  Rouve. 

rial  of  Hydraulic  Engineering  (ASCE) 
ND8,  Vol.  Ill,  No.  9,  p  1262-1278,  September 
,  15  fig,  1  tab,  16  ref. 

riptors:  *Flood  flow,  'Channel  flow,  'Vege- 
a,  *Flood  plains,  Compound  channels,  Turbu- 
:,  Flow  characteristics,  Model  studies,  Flood 
nels,  Rivers. 

ixperimental  and  theoretical  investigation  into 
low  characteristics  of  channels  with  complex 
i  sections  was  undertaken.  Particular  attention 
given  to  the  problem  of  non-submerged  flood- 
roughnesses.  This  differs  from  previous  stud- 
.  which  compound-channel  flow  was  primarily 
itigated  for  more  or  less  uniform  boundary 
hnesses.  In  order  to  achieve  more  conformity 
natural  rivers,  the  flood  plain  and  the  main 
nel  were  separated  in  the  model  by  a  sloping 
.  Two  cross  sections  with  varying  aspect 
s  and  flood-plain  roughnesses  were  investigat- 
."he  necessary  measurements  were  carried  out 
splying  Laser-Doppler-Velocimeter  and  Pres- 
ube  techniques.  On  the  basis  of  simple  turbu- 
:  assumptions  methods  are  presented  by  which 
low  resistance  in  vegetatively  roughened  flood 
s  and  main  channels  can  be  properly  predicted 
function  of  independent  and  directly  determi- 
j  basic  flow  parameters.  A  first  verification  of 
model  was  accomplished  using  field  measure- 
s  from  an  actual  flood  channel.  (Authors' 
act) 
■05966 


XAGE  OVER  AN  INCLINED   EMBANK- 

rr, 

;es  Tekniske  Hoegskole,  Trondheim.  Dept.  of 

ics  and  Mathematics. 

Andersson. 

aal     of     Hydraulic     Engineering     (ASCE) 

ND8,  Vol.  Ill,  No.  10,  p  1299-1307,  October 

,  5  fig,  10  ref,  append. 

riptors:  'Spillage,  'Inclined  embankment, 
rage  tanks,  Accidental  release,  Spill  fraction, 
s,  Friction,  Turbulence. 

dental  release  of  liquid  from  a  storage  tank, 
the  subsequent  spillage  over  the  surrounding 
inkment  was  investigated.  The  analysis  is 
i  on  two  simplifying  assumptions:  (1)  The 
[■critical  flow  of  the  inclined  embankment  can 
ansidered  quasi-steady,  and  thus  treated  by  a 
ical  model  for  gradually  varied  flow  in  open- 
nels;  (2)  it  is  assumed  that  the  overflow 
ches  when  the  level  in  the  reservoir  has 
led  a  certain  critical  limit,  so  that  the  remain- 
iquid  in  the  tank  will  be  trapped  by  the  dike, 
uialytical  solution  for  the  spill  fraction  is  de- 
I,  showing  that  the  spill  fraction  is  a  decreas- 
unction  of  the  ratio  of  the  dike  height  to  the 
1  tank  level.  The  spill  fraction  is  furthermore 
d  to  depend  on  a  critical  Froude  number, 
:h  accounts  for  ground  friction  and  turbulence, 
i  Chezy  coefficient.  The  latter  quantity,  which 
unts  for  ground  friction  and  turbulence,  is  the 
empirical  parameter  in  the  analysis.  Predic- 
based  on  this  simple  model  compare  favor- 
with  experimental  observations  from  model 
aes.  (Author's  abstract) 
-05968 


i  TOPOGRAPHY   IN   BENDS   OF   SAND- 
r  RIVERS, 

una  Univ.  (Japan).  Dept.  of  Foundation  Engi- 

ing. 

primary  bibliographic  entry  see  Field  23. 
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tMATION  OF  ALTERNATE  BARS, 

Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 

ing. 

primary  bibliographic  entry  see  Field  2J. 

h05977 


HYDRODVNAMICALLY  SMOOTH  FLOWS 
OVER  SURFACE  MATERIAL  IN  ALLUVIAL 
CHANNELS, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
J.  Wu. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHENDS8,  Vol.  Ill,  No.  11,  p  1423-1427,  Novem- 
ber 1985,  1  fig,  1  tab,  19  ref.  ONR  Contract  No. 
N00014-83-K-0316. 

Descriptors:  'Flow  characteristics,  'Bed  load, 
•Alluvial  channels,  'Channel  morphology,  'Sedi- 
ment transport  Frictional  resistance,  Hydrodyna- 
mics, Surface  material,  Boundary  layer  regimes, 
Stream-bed  materials,  Roughness  coefficient, 
Reynolds  number. 

It  is  a  general  practice  to  treat  the  flow  in  alluvial 
channels  in  two  scales:  the  microscale  over  bed 
materials  (sand  grains),  and  the  macroscale  over 
bed  forms.  Contrary  to  common  thinking,  the  flow 
over  bed  materials  appears  to  be  in  the  hydrodyna- 
mically  smooth  regime,  or  at  most  in  the  transition 
region.  The  boundary-layer  regimes  over  grains  is 
not  hydrodynamically  rough.  This  explains  why 
the  roughness-resistance  coefficient  of  grains  still 
varies  with  the  Reynolds  number.  Such  an  identifi- 
cation is  helpful  in  understanding  flow  and  trans- 
port in  alluvial  channels.  (McFarlane-PTT) 
W86-05978 


ANALYSIS  AND  SIMULATION  OF  LOW 
FLOW  HYDRAULICS, 

Tennessee  Valley  Authority,  Norris.  Water  Sys- 
tems Development  Branch. 
B.  A.  Miller,  and  H.  G.  Wenzel. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  Ill,  No.  12,  p  1429-1446,  Decem- 
ber 1965,  5  fig,  4  tab,  18  ref. 

Descriptors:  'Alluvial  channels,  'Low  flow,  'Hy- 
draulic properties,  'Simulation,  Flow  characteris- 
tics, Mathematical  models,  Channel  morphology, 
Flow  resistance,  Flow  velocity,  Riffles. 

A  one-dimensional  mathematical  model  has  been 
developed  to  simulate  accurately  channel  charac- 
teristics under  low  flow  conditions  in  alluvial 
channels.  For  a  given  steady  discharge,  channel 
geometry,  and  channel  bed  particle  size  distribu- 
tion, the  model  predicts  the  flow  depth,  the  mean 
velocity,  and  the  flow  resistance.  Energy  losses  are 
assumed  to  result  from  flow  resistance,  as  well  as 
from  local  losses  generated  by  the  contractions  and 
expansions  occurring  through  the  pool-riffle  se- 
quence. Laboratory  and  field  data  were  used  to 
calibrate  and  verify  the  model,  as  well  as  to  con- 
duct an  in-depth  analysis  of  the  flow  characteristics 
associated  with  low  discharges.  (Author's  abstract) 
W86-05979 


RIVER  FLOOD  ROUTING  BY  NONLINEAR 
MUSKINGUM  METHOD, 

Wyoming  Water  Research  Center,  Laramie. 
Y.  Tung. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  Ill,  No.  12,  p  1447-1460,  Decem- 
ber 1985,  6  fig,  2  tab,  36  ref. 

Descriptors:  'Rivers,  'Floods,  'Flood  routing, 
Model  studies,  'Muskingum  method,  Storage,  Dis- 
charge, Mathematical  models,  Flood  discharge. 

The  linear  form  of  the  Muskingum  model  has  been 
widely  applied  to  river  flood  routing.  However,  a 
nonlinear  relationship  between  storage  and  dis- 
charge exists  in  most  actual  river  systems,  making 
the  use  of  the  linear  model  inappropriate.  In  this 
report,  a  nonlinear  Muskingum  model  is  solved 
using  the  state  variable  modeling  technique.  Vari- 
ous curve  fitting  techniques  were  employed  for  the 
calibration  of  model  parameters,  and  their  per- 
formances within  the  model  were  compared.  Both 
linear  and  nonlinear  models  were  applied  to  an 
example  with  pronounced  nonlinearity  between 
storage  and  discharge.  The  results  show  that  the 
nonlinear  Muskingum  model  is  superior  to  the 
linear  one.  (Author's  abstract) 
W86-05980 


STEPPED  SPILLWAY  HYDRAULIC  MODEL 
INVESTIGATION, 

Lehigh  Univ.,  Bethlehem,  PA.  Dept.  of  Civil  En- 
gineering. 
R.  M.  Sorensen. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  Ill,  No.  12,  p  1461-1472,  Decem- 
ber 1985,  8  fig,  2  tab,  9  ref. 

Descriptors:  'Spillways,  'Hydraulic  models, 
Energy  dissipation,  Flow  characteristics,  Structur- 
al models,  Dams. 

A  physical  hydraulic  model  was  used  to  evaluate 
the  performance  of  a  stepped  overflow  spillway. 
The  spillway  has  a  standard  ogee  profile  with 
continuous  steps  cut  into  the  spillway  face  from 
just  below  the  crest,  to  the  toe.  The  steps  signifi- 
cantly increase  the  rate  of  energy  dissipation  on 
the  spillway  face,  thus  eliminating  or  greatly  re- 
ducing the  need  for  a  large  energy  dissipation  basin 
at  the  spillway  toe.  Primary  objectives  of  the  in- 
vestigation were  to  evaluate  the  effectiveness  of 
the  flow  transition  from  the  smooth  crest  profile  to 
the  steps,  to  quantify  the  energy  dissipation  on  the 
spillway  face,  and  to  define  the  flow  characteristics 
on  the  steps.  The  investigation  demonstrated  that 
this  stepped  spillway  is  quite  effective  at  dissipat- 
ing energy  and  that  smooth  flow  transition  from 
the  spillway  crest  to  the  stepped  face  is  easily 
achieved.  (Author's  abstract) 
W86-05981 


STABILITY  OF  DYNAMIC  FLOOD  ROUTING 
SCHEMES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mining  Engineering. 
J.  Huang,  and  C.  C.  S.  Song. 
Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  Ill,  No.  12,  p  1497-1505,  Decem- 
ber 1985.  9  fig,  1  tab,  8  ref.  NSF  Grant  No.  NSF/ 
CEE  8025160. 

Descriptors:    'Flood    routing,    Diffusive    explicit 
method,  Channel  flow,  Koren's  stability  criterion. 

The  stability  and  accuracy  of  various  numerical 
schemes  related  to  the  diffusive  explicit  method  for 
one-dimensional  unsteady  open  channel  flow  was 
studied  by  numerical  analysis.  The  Koren  stability 
criterion  was  found  to  be  valid  not  only  for  the 
diffusive  explicit  method  but  also  applicable  to  the 
characteristic  method.  This  instability  severely  re- 
stricts the  allowable  grid  size  difference  in  time 
and  channel  distance  when  the  Froude  number  is 
small.  By  treating  the  energy  loss  term  in  a  semi- 
implicit  manner  without  complicating  the  compu- 
tational procedure,  it  is  possible  to  improve  signifi- 
cantly the  stability  of  the  numerical  schemes.  The 
most  stable  method  is  not  necessarily  the  most 
accurate.  (McFarlane-PTT) 
W86-05983 


ERRORS  IN  STORMWATER  MODELING  -  A 

QUANTITATIVE  ASSESSMENT, 

National  Water  Research  Inst.,  Burlington  (Ontar- 

io). 

For  primary  bibliographic  entry  see  Field  2A. 
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TWO-DIMENSIONAL  DAM-BREAK  FLOOD- 
FLOW  ANALYSIS  FOR  ORANGE  COUNTY 
RESERVOIR, 

Williamson  and  Schmid,  Irvine,  CA. 

For  primary  bibliographic  entry  see  Field  8A. 
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TWO-DIMENSIONAL    DIFFUSION-PROBABI- 
LISTIC MODEL  OF  A  SLOW  DAM  BREAK, 

California  Univ.,  Irvine.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8A. 
W86-06020 


ESTIMATING  PEAK  RUNOFF  FROM  FIELD- 
SIZE  WATERSHEDS, 

Agricultural    Research   Service,    Columbia,    MO. 
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Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


North  Central  Watershed  Research  Unit. 

A.  T.  Hjelmfelt,  Jr. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

2,   p  267-274,   April    1986.   7  fig,   2  tab,    18  ref. 

Descriptors:  'Runoff  models,  'Agricultural  water- 
sheds, Iowa,  'Kinematic  wave  equations,  'Hydro- 
graphs,  Measuring  instruments,  Error  analysis, 
Seasons,  Surface  roughness,  Overland  flow,  Hy- 
drologic  models,  Topography,  Weirs. 

A  simple  nonlinear  model  was  developed  and 
tested  (in  western  Iowa)  for  use  on  field-size  agri- 
cultural watersheds.  A  Wooding  idealization  of  the 
watershed  topography  was  used.  Kinematic  wave 
equations  were  used  with  an  assumed,  instead  of 
computed,  overland  flow,  water  surface  profile  in 
order  to  simplify  the  numerical  computations.  The 
approach  was  used  to  synthesize  runoff  hydro- 
graphs  for  an  agricultural  watershed  in  Iowa.  The 
accuracy  of  the  synthesized  hydrographs  was 
judged  by  comparing  the  estimated  and  observed 
peak  discharges  and  by  comparing  estimated  and 
observed  stages  at  the  measuring  weir.  The  mean 
errors  were  0.01  in/hr  and  0.05  ft,  respectively.  A 
qualitative  comparison  was  also  made  with  a  de- 
tailed kinematic  wave  study.  The  largest  variability 
occurred  during  the  seedbed  period  for  both 
models,  which  was  attributed  to  changes  in  surface 
roughness.  Roughness  was  more  constant  and  the 
results  more  consistent  for  canopy  and  ground 
residue  periods.  (Author's  abstract) 
W86-06021 


GRAVITY  PRESSURE  COLLECTION  SYSTEM 
DRAINS  VIADUCT, 

Howard,    Needles,    Tammen,    and    Bergendoff, 

Kansas  City,  MO. 

For  primary  bibliographic  entry  see  Field  8A. 

W86-06044 


APPLICATION  OF  BOUNDARY  INTEGRAL 
EQUATION  METHOD  FOR  MODELLING  UN- 
STEADY NONLINEAR  WATER  WAVES, 

Alexandria  Univ.  (Egypt).  Faculty  of  Engineering. 
Y.  Z.  Boutros,  M.  N.  Anwar,  and  A.  H.  Tewfick. 
Applied    Mathematical     Modelling    AMMODL, 
Vol.  10,  No.  1,  p  11-15,  February  1986.  5  fig,  23 
ref. 

Descriptors:  'Mathematical  models,  'Waves,  Deep 
water,  Wave  velocity. 

A  method  was  developed  for  the  numerical  study 
of  deformation  of  steep  surface  waves  propagating 
in  water  of  infinite  depth.  The  approach  was  to 
trace  the  time  evolution  of  the  free  surface  after 
solving  an  integral  equation  for  the  normal  compo- 
nent of  the  velocity  potential.  Such  a  solution 
depends  on  lengthy  computations  involving  La- 
grangian  interpolating  polynomials.  The  present 
work  modifies  this  approach  by  adopting  the 
boundary  integral  equation  method  for  the  deter- 
mination of  the  normal  component  of  velocity. 
Numerical  experiments  are  presented  for  different 
initial  wave  profiles,  and  results  are  compared  for 
the  two  methods.  (Author's  abstract) 
W86-06066 


UNIFIED  BAR-BEND  THEORY  OF  RIVER 
MEANDERS, 

Genoa  Univ.  (Italy).  Inst,  of  Hydraulics. 

P.  Blondeaux,  and  G.  Seminara. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  157,  p 

449^70,  August  1985.  8  fig.  35  ref.  GNR  Grant 

No.  83.00155.07. 

Descriptors:  'Hydrologic  models,  'Meanders, 
•Rivers,  'Theoretical  analysis,  'River  beds,  River 
flow,  Topography,  Hydrologic  models,  Channel 
flow,  Flow  pattern,  Bank  erosion,  Channel  erosion, 
Resonance. 

A  two-dimensional  model  of  flow  and  bed  topog- 
raphy in  sinuous  channels  with  erodible  boundaries 
was  developed  and  applied  in  order  to  investigate 
the  mechanism  of  meander  initiation.  By  reexamin- 
ing the  problem,  a  previously  undiscovered  'reso- 
nance' phenomenon  was  detected  which  occured 
when  the  values  of  the  relevant  parameters  fell 


within  a  neighborhood  of  certain  critical  values.  It 
was  suggested  that  the  above  resonance  controls 
bend  growth,  and  it  is  shown  that  it  is  connected  in 
some  sense  with  bar  instability.  In  fact,  by  per- 
forming a  linear  stability  analysis  of  flow  in 
straight  erodible  channels,  resonant  flow  in  sinuous 
channels  is  shown  to  occur  when  curvature 
'forces'  a  'natural'  solution,  represented  by  approxi- 
mately steady  perturbations  of  the  alternate  bar 
type.  A  comparison  with  experimental  observa- 
tions appears  to  support  the  idea  that  resonance  is 
associated  with  meander  formation.  (Author's  ab- 
stract) 
W86-06144 


AXISYMMETRIC  WITHDRAWAL  AND 
INFLOW  IN  A  DENSITY-STRATIFIED  CON- 
TAINER, 

Australian    National    Univ.,    Canberra.    Research 

School  of  Earth  Sciences. 

For  primary   bibliographic  entry   see   Field   5G. 
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SPRING  CHARACTERISTICS  AND  HYDRO- 
LOGICAL  MODELS  OF  CATCHMENTS,  A 
CASE  STUDY  FROM  ASTDALEN,  S.E. 
NORWAY, 

Norges  Landbrukshoegskole,  Aas.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2F. 
W86-06163 


COMBINATION  OF  SIMULATED  DIS- 
CHARGES OF  HYDROLOGICAL  MODELS. 
APPLICATION  OF  THE  WMO  INTERCOM- 
PARISON  OF  CONCEPTUAL  MODELS  OF 
SNOWMELT  RUNOFF, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 
Engineering. 

G.  Cavadias,  and  G.  Morin. 

Nordic  Hydrology,  Vol.  17,  No.  1,  p  21-30,  1986.  2 
fig,  5  tab,  8  ref. 

Descriptors:  'Simulation  analysis,  'Hydrologic 
models,  'Snowmelt,  'Runoff,  Streamflow,  Mathe- 
matical analysis,  Discharge  measurement,  Stream- 
flow  forecasting. 

Hydrologic  models  are  frequently  used  to  simulate 
streamflow.  One  method  for  improving  perform- 
ance, is  to  combine  the  simulated  discharges  of  two 
or  more  models.  Three  different  methods  are  given 
in  detail  for  the  calculation  of  the  weights  used  in 
this  combination.  Various  methods  are  applied  to 
the  combination  of  simulated  discharges  of  concep- 
tual deterministic  models,  which  participated  in  the 
recent  World  Meteorological  Organization 
(WMO)  intercomparison  of  snowmelt  runoff 
WMO  models.  The  numerical  criteria  adopted  in 
this  study  were  used  to  evaluate  the  performance 
of  the  combined  simulated  discharges.  Approxi- 
mately 80%  of  the  combinations  of  two  simulated 
discharges  result  in  better  criteria  values  than  the 
component  individual  discharges  for  the  complete 
year.  The  corresponding  percentage  for  the  snow- 
melt season  is  70%.  The  reduced  percentage  for 
the  snowmelt  season  may  be  due  to  the  fact  that 
the  combination  of  discharges  for  the  season  is 
based  on  weights  optimized  for  the  complete  year, 
and  not  specifically  for  the  snowmelt  season.  The 
mean  improvements  in  the  criterion  values  are 
substantially  larger  than  the  losses  in  criterion 
values  in  cases  where  the  combination  does  not 
result  in  an  improvement.  Due  to  the  large  number 
of  possibilities  of  combining  three  models,  overall 
percentages  such  as  the  above,  were  not  computed 
for  this  case.  However,  the  combination  of  three 
simulated  discharges  represents  a  slight  improve- 
ment over  the  combination  of  two  simulated  dis- 
charges. An  additional  result  of  the  combination  of 
simulated  discharges  is  that  the  range  of  annual 
criterion  values  is  reduced  for  the  calibration  and 
verification  period.  This  is  desirable  because  the 
corresponding  reduced  confidence  intervals  result 
in  a  more  consistent  computation.  (Lantz-PTT) 
W86-06164 


GEOCHEMICAL  INVESTIGATIONS  OF 
THREE  TROPICAL  KARST  DRAINAGE 
BASINS  IN  PUERTO  RICO, 


Pennsylvania  State  Univ.,  University  Park.  Dq 

of  Geosciences. 

J.  W.  Troester,  and  W.  B.  White. 

Ground  Water  GRWAAP,  Vol.  24,  No.  4,  p  41 

482,  July-August  1986.  7  fig,  3  tab,  22  ref. 

Descriptors:  'Geochemistry,  'Karst,  'Catchme 
basins,  'Puerto  Rico,  Carbonates,  Carbon  dioxic 
Spring  water,  Temperate  zone,  Rio  Camuy,  R 
Grande  de  Arecibo,  Rio  Tanama. 

The  carbonate  chemistry  was  measured  at  vario 
springs  and  surface  stations  along  three  river  ban 
in  the  northwestern  karst  belt  of  Puerto  Rico  (t 
Rio  Grande  de  Arecibo,  the  Rio  Tanama,  and  t 
Rio  Camuy).  Most  surface  waters  are  supersatun 
ed  with  respect  to  calcite,  and  carbon  dioxi 
pressures  are  close  to  atmospheric  value.  Sprii 
waters  have  higher  carbon  dioxide  pressures,  b 
also  tend  to  be  supersaturated.  Water  hardness 
are  not  dramatically  greater  than  those  observed 
temperate  climate  karst.  From  the  limited  amou 
of  data  collected  in  this  reconnaissance  study,  t 
following  conclusions  can  be  tentatively  advance 
1)  most  surface  streams  in  the  North  Puerto  Rii 
karst  are  supersaturated  with  respect  to  calcil 
probably  because  of  rapid  degassing  of  cart* 
dioxide.  Unlike  temperate  climate  karst,  sprii 
waters  are  near  saturation;  2)  carbonate  hardness 
surface  streams  is  comparable  to  hardnesses  foui 
in  temperate  climate  karst;  and  3)  consistent  wi 
the  observed  hardnesses,  the  carbon  dioxide  part 
pressures  are  also  comparable  to  those  in  tempera 
climate  karst,  although  one  spring  has  high 
carbon  dioxide  levels.  There  was  little  season  va 
ation  in  carbon  dioxide  pressure  for  the  Cami 
River  resurgence.  (Lantz-PTT) 
W86-06171 


2F.  Groundwater 


SOLUTIONS  FOR  RADIONUCLIDE  TRAN 
PORT  FROM  AN  INJECTION  WELL  INTO 
SINGLE  FRACTURE  IN  A  POROUS  FORM 
TION, 

Wisconsin  Univ.-Madison.  Dept.  of  Civil  and  E 

vironmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05431 


GROUNDWATER  TRANSPORT  OF  STROM 
UM  90  IN  A  GLACIAL  OUTWASH  ENVEROl 
MENT, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05432 


RADIONUCLIDE  MIGRATION  IN  STRONG! 
FISSURED  ZONES:  THE  SENSnTVITY  1 
SOME  ASSUMPTIONS  AND  PARAMETERS, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dej 

of  Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05436 


DIFFUSIVITY  MEASUREMENTS  AND  ELB 
TRICAL  RESISTIVITY  MEASUREMENTS  1 
ROCK  SAMPLES  UNDER  MECHANICS 
STRESS, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dej 

of  Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05437 


REGRESSION  APPROXIMATIONS  FO 
TRANSPORT  MODEL  CONSTRAINT  SETS  I 
COMBENED  AQUD7ER  SIMULATION-OPT 
MIZATION  STUDDIS, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05438 


RATIO,  TRANSMISSrvnY/STORATIVn 
FROM  ELECTRIC  ANALOG  VALUES  C 
STREAMFLOW, 

James  Madison  Univ.,  Harrisonburg,  VA.  Dept. 
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ology  and  Geography. 

r  primary  bibliographic  entry  see  Field  2E. 

16-05440 


STAINED- YIELD  GROUND-WATER  PLAN- 
NG  BY  GOAL  PROGRAMMING, 

Kansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

gineering. 

Yazdanian,  and  R.  C.  Peralta. 

sund  Water  GRWAAP,  Vol.  24,  No.  2,  p  157- 

i,  March-April,  1986.  6  fig,  1  tab,  18  ref. 

scriptors:  'Groundwater  management,  *Water 
el  fluctuations,  Model  studies,  Aquifers,  Re- 
irge,  Groundwater  recharge. 

method  for  determining  a  spatially  distributed 
of  groundwater  withdrawals  that  maintains  a 
ionally  optimized  potentiometric  surface  is  pre- 
ted.  A  goal-programming  approach,  in  its  quad- 
c  form,  is  used  to  minimize  the  sum  of  squares 
lifferences  between  the  optimized  surface  and  a 
;et  potentiometric  surface.  Constraints  on  with- 
wals  and  recharge,  imposed  through  a  two- 
tensional  groundwater  flow  equation,  and 
inds  on  drawdowns  assure  that  the  withdrawal 
itegy  developed  is  realistic  and  physically  feasi- 
Application  is  demonstrated  using  data  from 
Grand  Prairie  region  of  Arkansas.  Through 
lamic  monthly  simulation  using  a  validated 
und-water  model,  it  is  shown  that  the  annual 
aping  strategy  associated  with  the  optimal 
und  water  elevations,  does  maintain  those  ele- 
ion.  (Cassar-PTT) 
6-05441 


EDICTTVE  ACCURACY  OF  A  GROUND- 
lTER  MODEL-LESSONS  FROM  A  POS- 
LTDIT, 

^logical  Survey,  Reston,  VA. 

?.  Konikow. 

>und  Water  GRWAAP,  Vol.  24,  No.  2,  p  173- 

,  March- April,  1986.  12  fig,  8  ref. 

icriptors:  *Model  studies,  'Water  yield, 
roundwater,  *Geohydrology,  Salt  River,  Santa 
iz  River,  Arizona,  Wells,  Water  level  fluctua- 
is,  Pumping,  Water  table,  Aquifers. 

lostaudit  was  conducted  on  a  previously  studied 
i  in  the  Salt  River  and  lower  Santa  Cruz  River 
ins,  Arizona,  to  help  assess  the  value  of  using  a 
jrministic  simulation  model  in  making  predic- 
ts of  groundwater  levels  in  wells.  A  determinis- 
distributed-parameter  model  of  the  groundwat- 
iystem  in  these  basins,  calibrated  using  40  yr  of 
i  (1923-1964)  was  used  to  predict  future  water 
:1  changes  during  the  next  10  yr  (1965-1974). 
nparison  with  the  actual  levels  in  77  wells 
wed  poor  correlation  between  observed  and 
dieted  water  level  changes.  The  differences  had 
lean  of  -73  ft  (predicted  declines  consistently 
eed  those  observed)  and  a  standard  deviation  of 
ft.  The  bias  was  attributed  to  a  large  error  in 
imed  total  pumpage  during  the  prediction 
iod.  Other  errors  were  also  suspected,  such  as 
two-dimensional  representation  of  a  three-di- 
lsional  problem  or  the  lack  of  consideration  of 
i  substance.  (Cassar-PTT) 
6-05443 


DROGEOLOGY  OF  AN  ATOLL  ISLAND:  A 
NCEPTUAL  MODEL  FROM  DETAILED 
JDY  OF  A  MICRONESIAN  EXAMPLE, 

xaska     Univ.,     Lincoln.     Conservation     and 

vey  Div. 

'.  Ayers,  and  H.  L.  Vacher. 

)und  Water  GRWAAP,  Vol.  24,  No.  2,  p  185- 

,  March-April,  1986.  10  fig,  3  tab,  17  ref. 

icriptors:  'Groundwater,  'Atolls,  Lagoons, 
sohydrology,  Deke  Island,  Caroline  Islands, 
Jonfined  aquifers,  Model  studies,  Confined 
ifers,  Aquifers,  Islands,  Reefs,  Lenses,  Sedi- 
its. 

jonceptual  model  is  proposed  to  describe  the 
itionship  between  the  occurrence  and  flow  of 
undwater  in  atoll  islands  are  related  to  the 
lerlying  geologic  framework.  The  study  island 


is  Deke,  an  uninhabited  island  on  Pingelap  Atoll, 
Eastern  Caroline  Islands.  The  island  straddles  the 
lagoon  ward  edge  of  the  very  firmly  indurated  reef- 
flat  plate.  This  plate  is  a  hard,  impermeable  sub- 
strate lying  at  sea  level  and  underlain  by  unconsoli- 
dated or  loosely  cemented  sediments.  Thus  the 
fresh  water  lens  is  confined  along  the  ocean  side. 
The  model  involves  a  dual  aquifer  system:  (1)  an 
aquifer  of  mostly  unconsolidated  Holocene  sedi- 
ments resting  on  (2)  a  once-emergent  and  now 
very  permeable  Pleistocene  limestone  platform.  In 
the  unconfined  region  exists  a  central  depression,  a 
probable  groundwater  sink.  The  model  includes 
two  flow  patterns:  a  wet  season  pattern  radiating 
outward  from  the  unconfined  lagoon  side  of  the 
island  and  a  dry  season  pattern  that  includes  a 
superimposed  area  of  centripetal  flow  at  the  cen- 
tral depression.  (Cassar-PTT) 
W86-05444 


COMPARATIVE  STUDY  OF  GROUND- WATER 
MAPPING  TECHNIQUES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-05446 


DETERMINATION  OF  AQUIFER  PARAM- 
ETERS BY  THE  SLOPE-MATCHING 
METHOD, 

King   Abdulaziz   Univ.,   Jeddah   (Saudi   Arabia). 

Faculty  of  Earth  Sciences. 

Z.  Sen. 

Ground  Water  GWAAP,  Vol.  24,  No.  2,  p  217- 

223,  March-April,  1986.  6  tab,  14  ref. 

Descriptors:  'Groundwater,  'Slope  analysis,  'Aq- 
uifer characteristics,  Transmissivity,  Storage  coef- 
ficient, Nonleaky  aquifers,  Leaky  aquifers,  Model 
studies,  Pumping  tests,  Drawdown. 

A  method  has  been  developed  by  which  the  slope 
between  any  two  successive  data  points  on  a  time- 
drawdown  plot  can  be  used  for  determining  aqui- 
fer parameters  in  nonleaky  and  leaky  aquifers.  The 
method,  known  as  the  slope-matching  method 
(SM),  yields  values  of  transmissivity  and  storage 
coefficient  which  are  good  in  agreement  with  the 
results  of  the  classically  known  techniques.  The 
SM  can  be  applied  to  any  aquifer  provided  that  the 
slopes  of  the  appropriate  type  curve  are  known. 
The  method  of  slope  analysis  offers  several  advan- 
tages in  its  use.  These  advantages  include  the  fol- 
lowing: Changes  in  values  for  the  aquifer  param- 
eters that  might  occur  during  a  pumping  test  can 
be  identified.  Confidence  limits  can  be  calculated 
for  average  values  of  aquifer  parameters.  The 
method  yields  meaningful  aquifer  parameter  esti- 
mates even  for  short  duration  pumping  tests.  Sub- 
jective interpretation  of  the  data  is  minimized.  A 
hand  calculator  is  adequate  for  all  the  calculations 
involved.  (Cassar-PTT) 
W86-05447 


ANALYTICAL     MODELING     OF     GROUND- 
WATER IMPACTS  BY  MINING, 

Koch  and  Associates,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  4C. 

W86-05448 


OCCURRENCE  OF  VOLATILE  ORGANIC 
CHEMICALS  IN  NEBRASKA  GROUND 
WATER, 

Hoskins-Western-Sonderegger,  Inc.,  Lincoln,  NE. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05449 


BASIC  ENCODED  MODEL  FOR  FLOW- 
THROUGH  FIXED-BED  ADSORBER  AND 
ONE-DIMENSIONAL  GROUND  WATER  SYS- 
TEMS, 

New  Jersey  Agricultural  Experiment  Station,  New 

Brunswick. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05465 


ROLE  OF  VOLCANIC  TUFFS  IN  GROUND- 
WATER REGIME  OF  VALLE  CENTRAL, 
COSTA  RICA, 

British  Geological  Survey,  Wallingford  (England). 
S.  S.  D.  Foster,  A.  T.  Ellis,  M.  Losilla-Penon,  and 
H.  V.  Rodriquez-Estrada. 

Ground  Water  GRWAAP,  Vol.  23,  No.  6,  p  795- 
801,  November-December  1985.  5  fig,  8  ref. 

Descriptors:  'Geohydrology,  'Volcanic  tuffs, 
Groundwater  movement,  'Valle  Central,  'Costa 
Rica,  Rock  properties,  Transmissivity,  Porosity, 
Hydraulic  conductivity,  Aquifers,  Lava,  Measur- 
ing instruments,  Flow  velocities. 

Most  ground-water  supplies  in  the  Valle  Central 
are  derived  from  a  number  of  major  lava  forma- 
tions, which  can  possess  high  transmissivity  with 
exceptionally  steep  hydraulic  gradients,  implying 
very  high  groundwater  flow  velocities,  despite  ap- 
parently limited  groundwater  storage.  Laboratory 
and  field  testing  programs  on  the  hydraulic  proper- 
ties of  volcanic  rocks  were  undertaken.  Sixty-five 
samples  for  laboratory  testing  were  selected  from 
available  cores  of  six  boreholes,  to  be  broadly 
representative  of  the  volcanic  strata  present  in  the 
Valle  Central,  but  concentrating  especially  on  tuff- 
aceous  deposits.  The  rock  plugs  were  tested  in  a 
standard  gas  permeameter  with  nitrogen  as  the  test 
fluid.  Most  of  the  tuffaceous  deposits  were  shown 
to  have  exceptionally  high  effective  porosity  (45- 
65%),  moderate  hydraulic  conductivity  (0.02-0.5 
m/d)  and  very  broad  pore-size  distributions. 
Rather  unexpectedly,  they  provide  the  major  ele- 
ment of  regulating  storage  in  the  overall  ground- 
water regime.  The  results  presented  suggest  that 
more  detailed  study  of  the  hydraulic  properties  of 
some  pyroclastic  sequences,  interbedded  with  lava 
aquifers,  could  be  a  profitable  line  of  research  in 
view  of  their  important  hydrogeological  role. 
(Main-PTT) 
W86-05531 


AUTOMATED  DERIVATION  OF  PARAM- 
ETERS IN  A  NONLEAKY  CONFINED  AQUI- 
FER WITH  TRANSIENT  FLOW, 

Kuwait  Inst,  for  Scientific  Research,  Safat. 

A.  Mukhopadhyay. 

Ground  Water  GRWAAP,  Vol.  23,  No.  6,  p  806- 

811,  November-December   1985.  2  tab,   8  ref,   3 

append. 

Descriptors:  'Confined  aquifers,  'Transient  flow, 
'Groundwater  movement,  Computer  Programs, 
Transmissivity,  Well  function,  Statistical  analysis, 
Graphical  analysis,  Mathematical  analysis,  Auto- 
mation, Goodness  of  fit. 

Values  of  transmissivity  and  storage  commonly  are 
derived  for  a  nonleaky  confined  aquifer  by  manual 
curve  matching  of  pumping-test  data.  Automatic 
matching  of  pumping-test  data  with  the  Theis  type 
curve  is  possible  using  the  method  of  least  squares, 
provided  the  Cooper- Jacob  approximation  of  the 
well  function  W(u)  is  considered.  A  FORTRAN 
program  was  developed  to  carry  out  this  automat- 
ed matching.  Results  derived  from  published  data 
show  that  the  method  gives  parameters  close  to  the 
ones  derived  by  the  standard  method  of  manual 
curve  matching.  The  method  gives  unbiased  esti- 
mates of  transmissivity  and  drawdown  as  long  as 
the  parameter  u  is  less  than  0.05.  The  program  can 
eliminate  data  points  that  do  not  give  a  good  fit. 
(Main-PTT) 
W86-05532 


ANGULARITY  OF  AGGREGATE  PARTICLES 
AS  A  MEASURE  OF  THEIR  SHAPE  AND  HY- 
DRAULIC RESISTANCE, 

Aligarh  Muslim  Univ.  (India). 

For  primary  bibliographic  entry  see   Field   8G. 

W86-05596 


SNOWMELT    AND    GROUNDWATER    STOR- 
AGE IN  AN  ALPINE  BASIN, 

Eidgenoessisches  Inst,  fuer  Schnee-  und  Lawinen- 

forschung,  Davos  (Switzerland). 

J.  Martinec,  H.  Oeschger,  U.  Schotterer,  and  U. 

Siegenthaler. 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 


IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982, 
Exeter,  England,  p  169-175,  6  fig,  8  ref. 

Descriptors:  *Snowmelt,  'Groundwater,  'Hydrol- 
ogy, 'Tritium,  Ice,  Snow,  Water  management, 
water  measurement.  Runoff,  Runoff  hydrographs, 
Snow  accumulation,  Snow  surveys,  Alpine  re- 
gions. Mountains,  Radioactive  tracers. 

In  contrast  to  usual  runoff  concepts  emphasizing 
the  role  of  surface  flow,  tracer  studies  using  envi- 
ronmental isotopes  reveal  a  large  groundwater  re- 
charge from  snowmelt,  and  a  similarly  large 
amount  of  groundwater  in  the  discharge  from  the 
Alpine  basin  Dischma.  Concentrations  of  tritium 
indicate  an  average  residence  time  of  groundwater 
of  four  to  five  years.  Thus  the  groundwater  stor- 
age capacity  appears  to  exceed  the  conventional 
estimates  for  mountain  basins  significantly.  A  quick 
effect  of  meltwater  infiltration  on  the  outflow  from 
groundwater  reserves,  caused  by  rapid  pressure 
transmission,  has  to  be  assumed.  Such  an  effect  was 
actually  demonstrated  by  others  in  a  laboratory 
model.  This  runoff  mechanism  seems  to  be  con- 
firmed in  various  other  basins  by  other  authors. 
(See  also  W86-05610)  (Author's  abstract) 
W86-05629 


IMPROVEMENT  OF  METHODS  OF  LONG 
TERM  PREDICTION  OF  VARIATIONS  IN 
GROUNDWATER  RESOURCES  AND  RE- 
GIMES DUE  TO  HUMAN  ACnVITY. 

Institute  of  Hydrology,  Wallingford  (England). 
Available  from  IAHS,  2000  Florida  Ave.,  NW, 
Washington,  DC  20009,  Price:  $30.00  as  IAHS 
Publication  No.  136.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982. 
Edited  by  G.  P.  Jones.  343  p. 

Descriptors:  'Groundwater  management,  'Water 
resources  development,  'Groundwater  mining. 
•Future  planning,  'Groundwater  recharge,  Predic- 
tion, Management  planning,  Aquifers,  Land  use, 
Hydrologic  models,  Mathematical  models,  Region- 
al analysis,  Regional  development,  Ecological  ef- 
fects, Environmental  effects,  Environmental 
impact  statement. 

Modifications  to  the  sub-surface  components  of  the 
water  cycle  due  to  human  activity  are  less  obvious 
than  surface  phenomena  and  therefore  frequently 
receive  less  attention.  The  extent  and  severity  of 
changes  to  the  natural  groundwater  regime  pro- 
vide the  impetus  for  the  introduction  of  proper 
groundwater  management  within  adequate  legisla- 
tion and  institutional  framework.  Variations  in 
groundwater  resources  and  regimes  that  are  taking 
place  on  a  wide  range  of  scales  throughout  the 
world  may  be  felt  for  centuries  to  come.  Greater 
use  must  be  made  of  forecasting  techniques  that 
allow  prediction  of  long-term  effects  in  order  that 
control  measures  can  be  introduced  in  sufficient 
time.  Papers  presented  in  this  book  address  these 
problems  under  four  different  headings:  methods  of 
prediction  of  groundwater  resources;  measurement 
and  sensitivity  analysis  of  parameters  governing 
groundwater  resources;  and  regional  studies  on 
variations  of  groundwater  resources  and  regimes. 
These  papers  were  chosen  to  encourage  useful 
discussion  at  future  symposiums,  as  well  as  stimu- 
late a  wider  range  of  workers  to  apply  such  meth- 
odology to  their  particular  hydrogeological  condi- 
tions. (See  also  W86-05646  thru  W86-05678) 
(Geiger  -  PTT) 
W86-05645 


METHODOLOGY  OF  REGIONAL  HYDRO- 
GEOLOGICAL  FORECASTS  FOR  INTER- 
BASIN  WATER  TRANSFER  OPERATION, 

Vsesoyuznyi   Nauchno-IssledovateFskii    Inst.    Gi- 

drogeologii     i    Inzhenerdoi    Geologii,     Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05646 


METHODS  USED  IN  THE  PREDICTION  AND 
CONTROL       OF       THE       GROUNDWATER 


REGIME  IN  BASINS  ADJACENT  TO  LARGE 
RIVERS, 

J.  Benetin,  V.  Halek,  and  I.  Radcenko. 
IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  1 36.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  9-23, 
8  fig,  1 1  ref. 

Descriptors:  'Groundwater  basins,  'Mathematical 
models,  'Prediction,  'Water  resources  develop- 
ment, 'Mathematical  studies,  Water  pollution  pre- 
vention, Rivers,  Groundwater  movement,  Mathe- 
matical equations,  Groundwater  management,  Hy- 
draulic structures,  Danube  River,  Rye  Island,  Bra- 
tislava. 

The  paper  reviews  methods  successfully  used  in 
study  of  the  groundwater  regime  and  the  elabora- 
tion of  long-term  predictions  in  connection  with 
the  projects  involving  hydraulic  structures.  The 
determination  of  natural  and  man-affected  hydrolo- 
gical processes  influencing  the  groundwater 
regime  is  included  with  regard  to  the  regulation, 
exploitation  and  protection  of  groundwater  re- 
sources. On  the  basis  of  the  differential  flow  equa- 
tions the  suitability  of  various  methods  of  physical 
and  mathematical  modelling  for  solving  of  ground- 
water problems  is  evaluated.  The  application  of 
these  methods  is  shown  in  an  example  of  a  ground- 
water basin  adjacent  to  the  River  Danube  on  the 
territory  of  Rye  Island  near  Bratislava.  Even  in  the 
past,  human  activity  has  considerably  interfered  in 
the  groundwater  regime  of  the  study  area,  and  the 
interference  still  grows  by  the  realization  of  the 
new  Danube  projects.  The  effect  of  the  so-called 
hydraulic  barrier,  used  for  the  protection  of 
groundwater  against  the  industrial  waste  pollution, 
is  also  shown.  (See  also  W86-05610)  (Author's 
abstract) 
W86-05647 


PREDICTION  OF  UNDERGROUND  WATER 
REGIME  AND  BALANCE  IN  LANDS  UNDER 
RECLAMATION, 

For  primary  bibliographic  entry  see  Field  4C. 
W86-05648 


ARTD7ICIAL  GROUNDWATER  RECHARGE  EN 
QUATERNARY  GRAVEL  AQUD7ERS  EN  THE 
FORELAND  OF  THE  ALPS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05649 


LONG-RANGE  PREDICTION  OF  GROUND- 
WATER LEVELS  DN  A  VOLCANIC  UPLAND 
USENG  AN  AQUD7ER  MODEL  WITH  SOEL 
WATER  SUBSYSTEM, 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 
I.  Kayane,  and  J.  Koyama. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  43- 
51,  6  fig,  2  tab. 

Descriptors:  'Groundwater  level,  'Prediction, 
•Model  studies,  'Simulation  analysis,  'Aquifers, 
Soil  water,  Groundwater  storage,  Hydrologic 
budget,  Hydrologic  models,  Groundwater  re- 
charge, Infiltration,  Groundwater  movement, 
Groundwater  basins,  Water  table,  Geohydrology, 
Aso  caldera,  Kumamoto  upland,  Japan. 

Long-range  simulation  of  groundwater  levels  in 
the  Kumamoto  upland  composed  of  pyroclastic 
flow  deposits  from  the  Aso  caldera  is  made  using  a 
water  balance  model  consisting  of  tank  models  for 
soil  water  and  a  two-dimensional  horizontal  aqui- 
fer model  for  groundwater.  Though  geologically 
complicated,  scarce  data  is  available  for  aquifer 
constants  in  the  study  area.  Tank  models  are  used 
to  identify  the  value  of  storativity  as  well  as  to 
give    the    time    delay    between    infiltration    and 


groundwater  response.  The  value  of  transmissivit) 
is  determined  by  the  method  of  trial  and  error.  Th< 
model  shows  fairly  good  degree  of  fitness  after  2( 
years  computation  run.  The  water  balance  model  it 
found  to  be  useful  in  the  diagnosis  of  aquifer  char 
acteristics.  (See  also  W86-05645)  (Author's  ab- 
stract) 
W86-O5650 


PROBLEMS  OF  LONG-TERM  GROUNDWAT 
ER  REGIME  AND  RESOURCES  FORECAST. 
ENG, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykb 
Problem. 

V.  S.  Kovalevsky. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  53- 
60,  5  fig,  4  ref. 

Descriptors:  'Geohydrology,  'Forecasting, 
•Long-term  planning,  'Water  resources  develop- 
ment, 'Statistical  analysis,  Markov  process,  Mathe- 
matical studies,  Statistical  methods,  Prediction, 
Groundwater  level,  Groundwater  movement. 

In  many  cases,  long-term  (i.e.,  more  than  one  year] 
forecasts  of  the  groundwater  regime  are  composed 
of  separate  forecasts  of  natural  and  disturbed 
groundwater  regimes.  It  is  especially  difficult  tc 
make  forecasts  of  the  natural  groundwater  regime 
The  solution  of  this  problem  is  possible  in  different 
ways:  on  the  basis  of  identifying  and  forecasting 
exposed  long-term  trends,  i.e.,  by  trend  analysis  ol 
long  series  of  observations;  on  the  basis  of  statist] 
cal  analysis  of  possible  duration  series  of  dry  and 
water-abundant  years  for  a  given  probability;  on 
the  basis  of  forecasting  possible  fluctuations  it 
groundwater  levels  and  discharges  as  a  random 
Markov  process;  and  on  the  basis  of  consideratior 
of  inertia!  properties  of  aquifers.  (See  also  W86- 
05645)  (Author's  abstract) 
W86-05651 


METHOD  OF  DEFTNTNG  THE  EXPLOITABLE 
RESOURCE  OF  A  LARGE  DEEP  CONFTNEE 
AQUIFER  UNDER  THE  CONDITION  Of 
ANNUAL  EQUILIBRIUM, 
Hebei  Province  Geology  Bureau,  Shijiazhuang 
(China).  Hydrogeological  Station. 
L.  Xuezeng. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  tht 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  61- 
70, 4  fig. 

Descriptors:  'Confined  aquifers,  'Groundwatei 
potential,  'Mathematical  equations,  'Water  re- 
sources development,  'Mathematical  studies 
Groundwater  level,  Groundwater  recharge,  Watei 
pressure,  Groundwater  management,  Groundwatei 
mining,  Geohydrology,  Regional  development 
Semiarid  lands,  Aquifers,  Water  demand,  Hebe- 
Plain,  China. 

Exploitation  of  a  deep  confined  aquifer  has  devel- 
oped rapidly  in  part  of  the  semiarid  Hebei  Plain  ol 
China  to  meet  water  demands  from  industry  and 
agriculture,  that  amounted  to  1500  million  cumir 
1979.  The  intense  use  has  produced  a  fall  in  tht 
groundwater  head  of  over  20  m  which  has  resultec 
in  a  loss  of  overflowing  conditions  over  much  ol 
the  study  area.  For  the  optimum  development  oi 
the  confined  aquifer,  it  is  necessary  to  determine 
the  regionally  exploitable  resources.  A  regiona 
water  equilibrium  equation  is  derived  for  use  in  tht 
method  of  regional  water  averaged  to  determine 
the  exploitable  resources.  The  exploitable  resource 
is  calculated  and  defined  for  the  Heilonggang  Dis- 
trict of  the  Hebei  Plain.  An  example  of  the  methoc 
and  process  of  defining  the  regional  exploitable 
resource  of  the  deep  pressure  aquifer  under  the 
condition  of  annual  equilibrium  is  given  for  the 
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east  plain  of  Xingtai  in  the  Heilonggang  District. 
(See  also  W86-05645)  (Geiger  -  PTT) 
W86-05652 


SOME  HYDROGEOLOGICAL  PROBLEMS  RE- 
LATED TO  URBAN  WATER  SUPPLY  DEVEL- 
OPMENT IN  CHINA, 

Ministry  of  Geology  and  Minerals,  Beijing  (China). 
Bureau  of  Hydrogeology  and  Engineering  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  4B. 
W86-05653 


VARIATION  OF  THE  GROUNDWATER 
REGIME  UNDER  THE  EFFECTS  OF  HUMAN 
ICnvnTES  AND  ITS  ARTTFICLAL  CON- 
DtqL, 

vf  inistry  of  Geology  and  Minerals,  Beijing  (China). 
Bureau  of  Hydrogeology  and  Engineering  Geolo- 
'or primary  bibliographic  entry  see  Field  4C. 
V86-05654 


2FFECTS  OF  LAND-USE  CHANGES  ON 
JROUNDWATER  RECHARGE  ASSESSED 
JSING  A  NONLINEAR  CATCHMENT 
VfODEL, 

"Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

3vil  Engineering. 

'or  primary  bibliographic  entry  see  Field  4C. 

V86-05655 


MANGE    OF    RUNOFF   CHARACTERISTICS 
»Y  URBANIZATION, 

National  Research  Center  for  Disaster  Prevention, 

iakura  (Japan). 

Jor  primary  bibliographic  entry  see  Field  4A. 

V86-05656 


iYSTEMATIC  DECLINE  OF  GROUNDWATER 
-EVEL  EV  THE  REGOLITHS  OF  THE  NIGERI- 
kN  BASEMENT  COMPLEX  DUE  TO  HUMAN 

tcnvrnES, 

fe  Univ.  (Nigeria).  Dept.  of  Geography, 
'or  primary  bibliographic  entry  see  Field  4C. 
V86-05657 


jew  possdmlntes  and  methods  of  en 
iitu  groundwater  treatment  en 
;ravel  sand  aquifers, 

'or  primary  bibliographic  entry  see  Field  5G 
V86-05658 


'ROBLEMS  OF  GROUNDWATER  RESOURCE 
MANAGEMENT  EN  A  DEVELOPED  BASES, 

levern-Trent  Water  Authority  (England), 
'or  primary  bibliographic  entry  see  Field  4B. 
V86-05659 


iSSESSMENT  OF  THE  EFFECTS  OF  LAND 
JSE  ON  GROUNDWATER  RECHARGE, 

mperial  Coll.  of  Science  and  Technology,  London 

England).  Dept.  of  Civil  Engineering. 

'or  primary  bibliographic  entry  see  Field  4C. 

V86-05660 


)YNAMIC  FEATURES  OF  CONES  OF  EVFLU- 
INCE  OF  DEEP  GROUNDWATER  EN  THE 
IEJXONGGANG  DISTRICT  OF  HEBEI  PLATN, 

lebei   Province   Geology    Bureau,    Shijiazhuang 

China).  Hydrogeological  Station. 

'or  primary  bibliographic  entry  see  Field  4B. 

V86-05661 


IATNFALL-RECHARGE  CORRELATION;  A 
4ETHOD  FOR  EVALUATING  POTENTIAL 
JROUNDWATER, 

tate  Water   Investigation   Directorate,   Calcutta 

India). 

I  K.  Bhattacharjee. 

N:  Improvement  of  Methods  of  Long  Term  Pre- 

lction  of  Variations  in  Groundwater  Resources 

ud  Regimes  due  to  Human  Activity,  IAHS  Publi- 


cation  No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  161- 
167,  1  fig,  3  tab,  5  ref. 

Descriptors:  'Groundwater  recharge,  'Natural  re- 
charge, 'Mathematical  equations,  'Aquifers, 
'Groundwater  potential,  Groundwater  level,  Rain- 
fall, Observation  wells,  Geohydrology,  Rainfall- 
runoff  relationships,  Regression  analysis,  Ground- 
water level,  Bengal,  Hydrographs. 

The  macro-level  water  balance  and  its  correlation 
with  rainfall  can  be  used  to  calculate  groundwater 
recharge  to  an  unconfined  aquifer.  The  hydro- 
graphs  of  15  observation  wells  in  the  Hooghly 
district  of  West  Bengal,  for  the  years  1978  to  1980, 
were  analyzed.  A  good  correlation  was  found  be- 
tween seasonal  rainfall  and  changes  in  water  level. 
By  evaluating  the  increment  in  groundwater  re- 
serve, and  checking  the  specific  yield  of  the  aquifer 
by  pumping  tests,  the  potential  groundwater  for 
the  area  was  estimated  to  be  on  the  order  of  2360 
million  cu  m.  The  safe  limit  of  extraction  was 
calculated  to  be  on  the  order  of  1570  million  cu  m, 
keeping  one  third  in  reserve  for  drought  situations. 
(See  also  W86-05645)  (Geiger  -  PTT) 
W86-05662 


MECHANISM  OF  VERTICAL  WATER  MOVE- 
MENT EN  KANTO  LOAM  DURTNG  AND 
AFTER  RATNFALL, 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 

For  primary  bibliographic  entry  see   Field  2G. 

W86-05663 


NONUTNEAR  OPTEvnZATION  FOR  AQUTFER 
PARAMETER  ESTIMATION  WITH  ENAD- 
EQUATE  DATA, 

Roorkee  Univ.  (India).  School  of  Hydrology. 
D.  Kashyap,  and  S.  Chandra. 
IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  179- 
185,  1  tab,  7  ref. 

Descriptors:  'Mathematical  models,  'Groundwat- 
er recharge,  'Rainfall-runoff  relationships, 
'Groundwater  mining,  'Natural  recharge, 
Groundwater  level,  Mathematical  studies,  Mathe- 
matical equations,  'Aquifers,  'Nonlinear  optimiza- 
tion, Spatial  distribution,  Geohydrology,  Statistical 
analysis,  India,  Boussinesq's  equation. 

A  numerical  scheme  has  been  developed  to  esti- 
mate the  parameters  relating  to  the  geohydrologic 
and  hydrologic  characteristics  of  groundwater 
aquifers,  employing  the  historical  data  of  water- 
table  elevations,  rainfall,  and  groundwater  with- 
drawals. The  scheme,  falling  in  the  category  of 
direct  methods  of  the  inverse  problem,  is  based 
upon  the  constrained  minimization  of  the  sum  of 
the  squares  of  the  residues  of  Boussinesq's  equa- 
tion. Derivatives  of  the  piezometric  head  are  esti- 
mated by  least  squares  polynomial  approximation. 
The  scheme,  apart  from  the  estimation  of  aquifer 
properties,  also  affords  cal  ibration  of  the  prevailing 
rainfall-recharge  equations.  The  use  of  the  scheme 
has  been  illustrated  by  employing  the  historical 
data  of  the  Krishni-Hindon  basin  in  India.  The 
aquifer  characteristics,  including  the  orientation  of 
the  directions  of  principal  permeability  and  the 
parameters  of  a  linear  rainfall-recharge  relation- 
ship, have  been  evaluated  for  fifteen  space  points. 
(See  also  W86-05645)  (Author's  Abstract) 
W86-05664 


LONG-RANGE  GROUNDWATER  LEVEL  PRE- 
DICTION BASED  ON  TEvJE  SERIES  ANALY- 
SIS, 

Budapesti  Mueszaki  Egyetem  (Hungary).  Inst,  of 
Water  Management. 
I.  Kontur. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 


Groundwater — Group  2F 

at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  187- 
193,  5  fig,  2  ref. 

Descriptors:  'Groundwater  level,  'Prediction, 
'Time  series  analysis,  'Mathematical  studies, 
Models,  Model  studies,  Mathematical  models, 
Geohydrology,  Observation  wells,  Hungary. 

A  40-year  long  record  is  available  for  some  40 
observation  wells  for  groundwater  level  variations 
in  the  Hungarian  lowlands.  Time  series  analysis  of 
the  record  affords  the  possibility  of  developing 
forecasting  models  for  long-range  groundwater 
level  prediction.  Prediction  by  time  series  analysis 
follows  identification  of  four  interrelated  compo- 
nents (trend,  periodicity,  asymmetry  and  regulari- 
ty) which  makes  difficult  the  unambiguous  fore- 
casting of  areas  which  are  complicated  by  human 
activities.  The  final  time  series  pattern  that  was 
identified  reveals  clearly  that  no  single  periodic 
component  is  suited  to  describing  the  time  series 
even  approximately  well.  Neither  can  it  be  decided 
whether  the  same  time  series  patterns  are  typical  of 
other  areas  of  the  world.  (See  also  W86-05645) 
(Geiger  -  PTT) 
W86-05665 


EVALUATION  OF  PUMPESG  TESTS;  EOENTI- 
FICATION  OF  PARAMETER  VALUES  AND 
THEIR  RELIABILITY, 

Rijksinstituut  voor  Drinkwatervoorziening,  Leids- 

chendam  (Netherlands). 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05666 


ANALYSIS  OF  PERENNIAL  FLUCTUATIONS 
OF  THE  GROUNDWATER  TABLE  EN  PART 
OF  THE  ALLUVIO-PROLUVIAL  FAN  OF 
YONGDENG  RTVER,  CfflNA, 

Beijing  Municipal  Hydrogeological  and  Engineer- 
ing Geological  Corp.  (China). 
H.  Mingmin. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  205- 
212,  2  fig,  1  tab. 

Descriptors:  'Groundwater  level,  'Water  table 
fluctuations,  'Graphical  methods,  'Water  level 
fluctuations,  'Groundwater  mining,  'Yongding 
River,  'China,  Groundwater  depletion,  Mathemat- 
ical studies,  Graphical  analysis,  Time  series  analy- 
sis, Stochastic  process,  Prediction,  Statistical  anal- 
ysis. 

Observations  were  made  of  the  perennial  fluctua- 
tions of  the  water  table,  taking  them  as  a  time 
sequence  of  stochastic  nature.  By  a  graphic 
method  with  translation  of  coordinates,  both  the 
tendency  component  of  the  perennial  stability 
before  overpumping,  and  that  of  the  perennial  con- 
tinuous decrease  after  overpumping  of  groundwat- 
er in  the  apical  part  of  the  alluvio-proluvial  fan  of 
the  Yongding  River,  are  obtained  in  one  operation. 
The  superposition  of  a  limited  number  of  sinusoidal 
waves  is  also  made  use  of  to  fit  the  fluctuation  of 
the  annual  mean  water  table  along  its  trend  compo- 
nent. Then  the  major  period  of  the  fluctuation  and 
its  corresponding  periodic  function  are  determined 
by  the  amplitude  of  the  waves  and  Fisher's  crite- 
rion. (See  also  W86-05645)  (Author's  abstract) 
W86-05667 


AQUTFER  DEMANDS  MET  FROM  STORAGE 
OR  RECHARGE, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 
K.  R.  Rushton. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  213- 
224,  7  fig,  1  tab,  10  ref. 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 


Descriptors:  'Hydrologie  budget,  'Aquifers, 
•Groundwater  storage,  •Groundwater  recharge, 
•Mathematical  models.  Numerical  analysis,  Pump 
wells,  Natural  recharge,  Mathematical  studies. 
Model  studies,  Geohydrology,  England,  Field 
tests. 

Four  aquifer  studies  in  the  United  Kingdom  are 
described  to  show  how  aquifer  demands  can  be 
supplied  either  from  storage  or  from  recharge.  In 
each  of  the  examples  the  balance  between  the 
various  sources  of  water  could  only  be  identified 
by  the  combination  of  a  field  study  and  a  mathe- 
matical model.  A  detailed  description  is  given  of  a 
Chalk  aquifer  in  which  major  features  include  the 
limited  ability  of  the  aquifer  to  transmit  potential 
recharge  and  the  importance  of  local  dewatering 
around  pumped  wells.  Using  a  numerical  model  to 
simulate  aquifer  conditions,  a  number  of  important 
features  in  the  assessment  of  long  term  water  bal- 
ances were  discovered.  These  include  the  need  to 
study  a  sufficiently  long  time  period,  a  realistic 
assessment  of  the  recharge  mechanism,  the  effect 
of  low  transmissivities  in  restricting  the  flow  of 
groundwater,  the  contribution  to  water  released 
from  storage  of  strata  which  would  often  be 
classed  as  aquitards,  the  need  to  consider  the  aqui- 
fer system  of  all  the  strata  rather  than  concentrat- 
ing on  the  main  rock  type,  the  accurate  representa- 
tion of  local  dewatering  and  the  manner  in  which 
saline  inflow  can  release  fresh  water  from  abstrac- 
tion. (See  also  W86-05645)  (Geiger  -  PTT) 
W86-05668 


MULTIVARIATE  STOCHASTIC  MODEL  FOR 
THE  RECONSTRUCTION  OF  GROUNDWAT- 
ER DATA, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Wasser- 
wirtschaft,  Hydrologie  und  Landwirtschaftlichen 
Wasserbau. 

W.  Schilling,  and  T.  Einfalt. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  225- 
232,  5  fig,  2  ref. 

Descriptors:  'Groundwater  level,  'Mathematical 
models,  *Stochastic  process,  'Hydrologie  models, 
'Mathematical  studies,  Mathematical  equations, 
Statistical  methods,  Models,  Model  studies,  Rain- 
fall, Hydrologie  budget. 

In  practice,  groundwater  data,  unlike  hydrologie 
variables  such  as  rainfall  or  runoff,  exist  for  quite 
short  periods.  Since  groundwater  levels  are  linked 
to  these  variables  via  the  hydrologie  cycle  a  dy- 
namic regression  procedure  for  the  reconstruction 
of  groundwater  level  data  is  considered.  A  linear 
model  describing  the  dynamic  changes  of  ground- 
water levels  due  to  internal  persistence,  external 
hydrological  variables,  artificial  withdrawal  and 
stochastic  disturbances  is  proposed.  Model  param- 
eters are  identified  by  a  combined  correlation  and 
least  squares  estimation  procedure.  Starting  with 
the  last  known  groundwater  data,  reconstructions 
for  subsequent  time  steps  are  obtained  by  using 
other  (known)  hydrological  data.  Reliability  can  be 
tested  by  re-modelling  the  already  observed 
groundwater  data  sequences,  while  reconstruction 
of  groundwater  levels  into  the  past  can  be  obtained 
by  inversion  of  the  model.  Stability  of  any  model  is 
crucial  for  its  long-term  performance  and  adjust- 
ments to  obtain  a  stable  system  are  proposed.  The 
lengths  of  groundwater  data  series  used  in  the 
numerical  example  are  about  5  years.  Observations 
of  other  hydrological  variables  exist  for  another  7 
years.  A  simple  example  for  two  observation  wells 
and  one  external  variable  is  presented.  (See  also 
W86-05645)  (Author's  abstract) 
W86-05669 


GROUNDWATER  SIMULATION  MODEL  FOR 
A  SHALLOW  WATER  TABLE  AQUIFER, 

Haryana  Agricultural  Univ.,  Hissar  (India).  Centre 

of  Soil  and  Water  Management. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-O5670 


EQUATION  BASED  THEORETICAL  AP- 
PROACH TO  NETWORK  DESIGN  FOR 
GROUNDWATER  LEVELS  USING  KALMAN 
FILTERS, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 
of  Civil  Engineering. 
F.  C.  Van  Geer. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  241- 
250,  6  fig,  1  tab,  6  ref 

Descriptors:  'Groundwater  level,  'Theoretical 
analysis,  'Network  design,  'Mathematical  models, 
•Kalnian  filters,  Mathematical  studies,  Mathemati- 
cal equations,  Groundwater  movement,  Observa- 
tion wells,  Netherlands. 

In  the  Netherlands  there  exists  a  dense  network  for 
measuring  groundwater  levels.  Between  the  obser- 
vation wells  the  groundwater  level  is  interpolated 
in  order  to  have  data  for  use  in  groundwater  flow 
models.  In  this  study  the  confidence  interval  of  the 
interpolations  is  considered.  The  method  which  is 
used  is  the  Kalman  filter,  which  is  applied  to  a 
strongly  simplified  case  with  one-dimensional 
phreatic  groundwater  flow.  With  the  results  pre- 
sented in  the  paper,  it  is  possible  to  design  an 
optimal  measuring  network  for  such  a  case.  (See 
also  W86-05645)  (Author's  abstract) 
W86-05671 


MATHEMATICAL  MODEL  OF  COMPLEX, 
LEAKY,  MULTI-AQUIFER  SYSTEMS  AND  ITS 
SOLUTION, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 
Geology  (China). 
W.  Zhaocong. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982. 

Descriptors:  'Groundwater  movement,  'Leaky 
aquifers,  'Aquifers  systems,  'Mathematical 
models,  'Geohydrology,  Mathematical  studies,  In- 
filtration, Finite  element  method,  Mathematical 
equations,  Drawdown,  Seepage,  Groundwater  re- 
charge, Aquifers,  China. 

The  theory  of  leaky  multi-aquifer  systems  has 
reached  the  stage  at  which  realistic  complex  sys- 
tems have  to  replace  the  traditional  ideal  leaky 
aquifer  concepts.  In  this  paper,  the  nature  of  such 
complex  systems  is  considered  and  a  theoretical 
derivation  is  made  of  the  corresponding  mathemat- 
ical model  and  its  solution  by  the  finite-element 
method.  An  attempt  is  made  to  introduce  the  third 
type  of  boundary  condition  as  well  as  the  compli- 
cations of  river  bed  seepage.  The  exact  mathemati- 
cal expressions  are  used  to  give  the  final  system  of 
equations  for  the  drawdown  field.  The  model  was 
used  to  test  a  solution  for  the  prediction  of  mine 
inflow  in  a  mining  area  in  China  possessing  a 
quaternary  aquifer  system.  Using  the  final  system 
of  equations  for  drawdown  field,  predictive  calcu- 
lations of  the  inflow  to  be  dewatered  have  been 
made  and  the  relatively  reasonable  volume  to  be 
dewatered  obtained  with  prediction  of  the  behav- 
ior of  dewatering  of  the  whole  system.  (See  also 
W86-05645)  (Geiger  -  PTT) 
W86-05672 


PROBLEMS  OF  GROUNDWATER  DEVELOP- 
MENT IN  THE  SANA'A  BASIN,  YEMEN  ARAB 
REPUBLIC, 

Humphreys  (Howard)  and  Partners,  Leatherhead 

(England). 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05673 


GROUNDWATER     RESOURCES     DEVELOP- 
MENT IN  INDIA, 

Minor  Irrigation  Dept.,  Lucknow  (India). 
For  primary  bibliographic  entry  see  Field  4B. 


W86-05674 


DEVELOPMENT    OF    GROUNDWATER    RE- 
SOURCES IN  THE  NETHERLANDS, 

Rijksinstituut  voor  Drinkwatervoorziening,  Leids- 

chendam  (Netherlands). 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05675 


IMPACT  OF  A  FUTURE  QATTARA  SALT- 
WATER LAKE  ON  THE  NUBIAN  SANDSTONE 
AQUIFER  SYSTEM  IN  THE  WESTERN 
DESERT,  EGYPT, 

Organization  for  Land  Reclamation  and  Agricul- 
ture Development  Projects,  Cairo  (Egypt). 
For  primary  bibliographic  entry  see  Field  4B. 
W86-05676 


GROUNDWATER     REGIME     FORECASTING 
WITH  INADEQUATE  DATA  IN  ARGENTINA 

La  Plata  Univ.  (Argentina). 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05677 


SIMULATION  MODEL  FOR  THE  MANAGE- 
MENT OF  GROUNDWATER  IN  THE  YUN-LIN 
BASIN, 

National  Taiwan  Univ.,  Taipei.  Dept.  of  Agricul- 
tural Engineering. 
For  primary  bibliographic  entry  see  Field  4B. 

W86-05678 


GROUND   WATER   IN   WATER   RESOURCES 
PLANNING. 

United  Nations  Educational,  Scientific  and  Cultur- 
al Organization,  Paris  (France).  International  Hy- 
drological Programme. 
For  primary  bibliographic  entry  see  Field  4B. 
W86-05679 


EFFECTS  OF  INSUFFICDINT  RECHARGE 
FOR  AQUIFER  LAYERS  IN  ATN  BENI 
MATHAR  (OUJDA  PROVINCE,  EAST  MOR- 
ROCO)  (ALIMENTATION  INSUFFISANTE 
DES  COUCHES  AQUD7ERES  ET  SES  CONSE- 
QUENCES DANS  LA  REGION  D'ATN  BENI 
MATHAR  (PROVINCE  D'OUJDA,  MAROC 
ORTENTAL)), 

Erlangen-Nuernberg  Univ.  (Germany,  F.R.).  Inst, 
fuer  Geographie. 

For  primary  bibliographic  entry  see  Field  4B. 
W86-05682 


GROUNDWATER  DEVELOPMENT  AS  AN  IN- 
TEGRAL PART  OF  RIVER  BASIN  RESOURCE 
SYSTEMS, 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  4B. 
W86-05687 


GROUND-WATER  RESOURCES:  PRINCIPLES 
FOR  THEIR  DEVELOPMENT  AND  UTILIZA- 
TION, 

Belorusskii  Nauchno-Issledovatelskii  Inst.  Melior- 

atsii  i  Vodnogo  Khozyaistva,  Minsk. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05688 


CALIBRATION  STRATEGY  FOR  GROUND- 
WATER MODELS, 

D.  Briechle,  and  P.  Huber. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  717-722,  2  fig. 

Descriptors:  'Calibrations,  'Groundwater  models, 
Model  transmissivity,  Water  table,  Contour  maps, 
Model  studies. 

The  problems  involved  in  calibrating  groundwater 
models,  and  recommendations  given  on  how  to 
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btain  best  results  are  discussed.  After  explaining 
he  meaning  of  'model  transmissi vity'  and  indicat- 
lg  possible  difficulties  when  reproducing  a  water 
able  contour  map  by  the  element  structure  of  a 
lodel,  emphasis  is  put  on  the  implications  given 
y  different  approaches  to  calibration.  Practicable 
Dlutions  are  given  on  how  to  circumvent  adverse 
onstellations  which  may  seriously  affect  the  re- 
ults  of  calibration.  (See  also  W86-05679)  (Author's 
bs  tract) 
V86-05694 


'ROGNOSTIC  STUDY  OF  WATER  LEVELS 
OR  EVALUATING  THE  HYDROGEOLOGI- 
AL  CHARACTER  OF  SHADNAGAR  BASIN, 
U\),  INDIA, 

tsmania  Univ.,  Hyderabad  (India).  Centre  of  Ex- 
loration  Geophysics. 
I.  H.  Briz-Kishore. 

N:  Ground  Water  in  Water  Resources  Planning, 
AHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
eedings  of  a  Symposium,  Koblenz,  West  Germa- 
y,  August  28-September  3,  1983.  p  723-734,  3  fig, 
tab,  8  ref. 

>escriptors:  'Model  studies,  'Groundwater  deple- 
on,  'Groundwater  recharge,  'Hydrogeological 
satures,  'Shadnagar  Basin,  'India,  Algorithms, 
lathematical  studies,  Water  level  fluctuations, 
/ater  level. 

luantification  of  aquifer  parametric  data  and  its 
se  for  forecasting  have  increased  enormously  in 
icent  years  with  the  advent  of  numerical  algo- 
thms  to  describe  or  simulate  subsurface  hydrolo- 
y.  The  algorithms  are  more  widely  useful  through 
le  design  of  software  for  small  machines  with  disc 
lpported  facilities  and  development  of  optimiza- 
on  methods  for  micro  processors.  Prognostic 
udy  involves  quantitative  estimation  of  future 
'ater  levels  with  increased  draft  conditions  while 
icharge  is  more  or  less  constant.  However,  in  the 
resent  work  the  prognostic  study  is  utilized  to 
valuate  the  hydrogeological  characters  regarding 
tovement  and  utilization  of  ground  water.  It  was 
lought  that  the  entire  recharge  from  the  Shadna- 
ar  system  in  India  could  be  utilized;  such  exploita- 
on  of  complete  recharge  could  arrest  all  subsur- 
ice  losses  from  the  basin.  A  digital  model  was 
esigned  and  developed  for  the  Shadnagar  basin, 
arge  portions  of  the  basin  show  a  decline  in  water 
:vels  for  a  draft  of  37  MCM  in  1991  when  total 
charge  is  44  MCM.  Also  substantial  decline  is 
irecast  in  water  levels  for  the  year  2001  with 
irge  portions  of  the  area  showing  drawdowns 
reater  than  2  m  indicating  that  the  entire  basin 
'ould  be  overexploited.  From  the  model  and  field 
udies  it  can  be  concluded  that  the  ground  water 
irrecoverably  lost.  Further,  the  simulated  water 
:vels  show  that  increasing  draft  from  37  MCM  to 
»  MCM  in  the  period  1991  to  2001,  would  cause 
ecline  in  water  levels  not  commensurate  with  the 
icreased  draft.  Complete  arrest  of  such  losses  is 
at  possible  as  the  basin's  topographic  gradients 
rould  cause  decline  in  water  levels  even  when  the 
raft  is  equal  to  the  recharge.  These  observations 
:veal  that  the  entire  recharge  to  the  ground  water 
/stem  could  be  utilized  only  by  creating  ground 
'ater  sink  conditions  in  all  segments  of  the  basin 
'here  the  trend  of  the  flow  from  the  outfall  areas 
in  be  altered.  These  observations  modify  the  ear- 
er  belief  that  the  exploitable  reserve  could  be 
qual  to  net  annual  recharge.  (See  also  W86-05679) 
-antz-PTT) 
/86-05695 


EGIONAL  WATER  RESOURCES  SIMULA- 
ION  WITH  STREAM  AQUD7ER  INTERAC- 
ION,  SENSITIVITY  ANALYSIS  AND  IN- 
ERSE  MODELLING, 

idian  Inst,  of  Tech.,  New  Delhi. 

I.  C.  Chaturvedi,  and  C.  V.  Ramakrishna. 

N:  Ground  Water  in  Water  Resources  Planning, 

\HS  Publication  No.  142,  1983.  Volume  II:  Pro- 

eedings  of  a  Symposium,  Koblenz,  West  Germa- 

y,  August  28-September  3,  1983.  p  735-763,  14  fig, 

♦  ref. 

tescriptors:  'Inverse  modeling,  'Groundwater 
mutation,  'Model  studies,  'Sensitivity  analysis, 
Surface-groundwater  relations,  Water  resources 


development,    Aquifers,    Yamuna    Basin,    India, 
Delhi,  River  basins,  Mathematical  studies. 

Regional  ground-water  simulation  for  the  Upper 
Yamuna  Basin  in  India,  covering  an  area  of  about 
11,500  sq  km  from  the  Himalayas  to  Delhi,  was 
carried  out  in  the  context  of  policy  and  systems 
studies.  A  finite  element  model  was  developed. 
The  issue  of  flux  generation  through  inverse  mod- 
elling and  stream-aquifer  interaction  were  specifi- 
cally developed.  The  basin,  developmental  issues, 
and  data  base  are  briefly  described.  The  basin  was 
discretized  with  207  elements  which  were  quadrat- 
ic-isoparametric with  varying  dimensions.  Each 
element  had  eight  nodes,  viz.  four  corner  nodes 
and  four  mid-side  nodes  to  give  a  total  of  688 
nodes.  Calibration  was  done  for  100  nodes  and 
typical  results  are  given.  Sensitivity  analysis  for 
several  parameters  was  carried  out  in  terms  of 
three  statistical  bases.  Inverse  modelling  on  basis  of 
control  theoretic  approach  has  been  developed  and 
is  also  presented.  (See  also  W86-05679)  (Author's 
abstract) 
W86-05696 


COMPARISON  BETWEEN  DIFFERENT 
METHODS  OF  ARTIFICIAL  GROUND- WATER 
RECHARGE, 

Tongji  Univ.,  Shanghai  (China).  Dept.  of  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 
W86-05699 


ARTIFICIAL    GROUNDWATER     RECHARGE 
USING  HIGH-WATERS  OF  STREAMS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05700 


EVALUATION  OF  LONG-TERM  GROUND- 
WATER LEVEL  MEASUREMENTS  FROM 
THE  HEINSCHENWALDE  GROUNDWATER 
EXPLOITATION  AREA, 

Niedersaechsisches    Landesamt    fuer    Bodenfors- 

chung,  Hanover  (Germany,  F.R.) 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05701 


SMALL  MODELS  FOR  THE  SIMULATION  OF 
GROUNDWATER  FLOW  (MINIATURISATION 
DES  MODELES  D'ECOULEMENT  SOUTER- 
RAIN), 

Paris-6  Univ.  (France). 
P.  Hubert,  and  J.  Leon. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  829-841,  5  fig, 
2  ref. 

Descriptors:  'Model  studies,  'Simulation  analysis, 
•Groundwater  movement,  Small  models,  Water 
resources  management. 

A  model  for  simulation  is  a  logical  and  handy 
synthesis  of  information.  It  offers  an  irreplaceable 
help  in  water  resouces  management.  In  order  not 
to  submit  the  results  of  simulation  in  too  rigid  a 
way,  the  authors  propose  the  development  of  small 
and  simple  models  for  simulation,  easily  usable  by 
managers.  An  example  of  this  type  of  model  is 
presented.  (See  also  W86-05679)  (Author's  ab- 
stract) 
W86-05702 


MATHEMATICAL  MODELS  OF  GROUND- 
WATER BASINS:  THEK  APPLICATION  FOR 
STUDY  AND  MANAGEMENT  OF  HYDRO- 
GEOLOGICAL  PROCESSES, 

Vsesoyuznyi  Nauchno-Issledovatel'skii  Inst.  Gi- 
drogeologii  i  Inzhenerdoi  Geologii,  Moscow 
(USSR). 

G.  V.  Kulikov,  and  I.  I.  Krashin. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  853-864,  2  ref. 


Descriptors:  'Mathematical  models,  'Groundwat- 
er basins,  'Hydrogeological  processes,  Computer 
models,  Groundwater  management,  Groundwater 
potential,  Model  studies. 

The  development  of  regional  changes  in  the  hy- 
drogeological conditions  resulted  in  the  construc- 
tion of  mathematical  models  of  large  ground-water 
basins  for  recording  and  predicting  the  impact  of 
various  complexes  of  technogenetic  and  natural 
factors.  The  necessity  to  solve  more  complicated 
regional  hydrogeological  tasks  under  present  con- 
ditions determined  an  evolution  of  the  concept, 
and  a  development  of  automatic,  constantly  func- 
tioning models  of  hydrogeological  regions,  repre- 
senting man-machine  information  computer  sys- 
tems for  the  prediction  and  management  of  hydro- 
geological  processes.  (See  also  W86-05679)  (Au- 
thor's abstract) 
W86-05704 


DEVELOPMENT  OF  GROUNDWATER  RE- 
SOURCES UNDER  CONSroERATION  OF 
LEAKAGE  FLOW  IN  THE  HALTERNER 
SANDE,  FEDERAL  REPUBLIC  OF  GERMANY, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Lehrgebiet  Hydrogeologie. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05705 


QUANnTATTVE  ASPECTS  FOR  DETERMIN- 
ING WATER  TABLE  RESOURCES:  RECENT 
APPLICATIONS  IN  BRITTANY,  FRANCE  (AS- 
PECTS QUANTTTATDTS  DES  RESSOURCES 
EN  EAU  EN  REGION  DE  SOCLE  METHODES 
APPLIQUEES  AU  CAS  DE  LA  BRETAGNE,  EN 
FRANCE), 

Bureau  de  Recherches  Geologiques  et  Minieres, 
Orleans  (France). 

P.  A.  Roche,  H.  Talbo,  and  D.  Thiery. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  901-916,  4  fig, 
Href. 

Descriptors:  'Water  table,  'Groundwater  avail- 
ability, 'Brittany,  'France,  Water  resources  devel- 
opment, Boreholes,  Borehole  geophysics. 

The  hydrogeological  environment  of  an  hercynian 
and  metamorphic  rocks  zone,  Brittany,  is  briefly 
described.  Newly  derived  methods  to  determine 
the  different  scales  are  reviewed,  so  that  a  better 
evaluation  of  water  resources  can  be  established. 
These  methods  which  may  be  used  after  the  devel- 
opment of  new  techniques  for  drilling  boreholes. 
(See  also  W86-05679)  (Author's  abstract) 
W86-05708 


GROUNDWATER  LEVEL  MANAGEMENT  IN 
THE  PLAIN  OF  ALSACE  IN  MOYEN:  MODEL 
SIMULATIONS  AND  INFORMATION  EX- 
CHANGE (GESTION  DE  LA  NAPPE  PHREATI- 
QUE  DE  LA  PLAINE  D'ALSACE  AU  MOYEN 
D'UNE  BANQUE  DE  DONNEES  ET  DE 
MODELS  DE  SIMULATION), 
Bureau  de  Recherches  Geologiques  et  Minieres, 
Strasbourg  (France). 
J.  P.  Vancon. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  941-947,  2  ref. 

Descriptors:  'Groundwater  level,  'Groundwater 
management,  'Simulation  analysis,  'Information 
exchange,  'Alsace,  France,  Hydrodynamic 
models,  Hydrochemical  models,  Hydrothermic 
models,  Computer  models,  Heat  pumps,  Industrial 
wastes,  Thermal  pollution. 

Within  the  scope  of  the  Rhine  alluvial  plain  inves- 
tigation, a  complete  tool  for  the  management  of 
groundwater  resouces  has  been  perfected  at  the 
'Service  Geologique  Regional  Alsace'  of  BRGM. 
It  includes  simulation  models  (hydrodynamic,  hy- 
drochemical and  hydrothermic  models)  backed  by 
a  computerized  background  made  up  of  the  bank 
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of  groundwater  data  and  its  working  procedure. 
The  models  lead  to  the  best  choice  in  groundwater 
development  and  utilization  in  relation  to  re- 
sources, to  industrial  pollution  and  to  thermal  dis- 
turbances related  to  neat  pumps.  (See  also  W86- 
05679)  (Author's  abstract) 
W86-05711 


GROUNDWATER  STUDIES  FOR  LIMA,  PERU, 

Binnie  and  Partners,  London  (England). 

D.  N.  Lerner,  M.  Mansell-Moulin,  D.  J.  Dellow, 

and  J.  W.  Lloyd. 

IN:  Optimal  Allocation  of  Water  Resources,  IAHS 

Publication  No.  135.  Proceedings  of  a  Symposium 

held  at  the  First  Scientific  General  Assembly  of 

the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 

17-30,  6  fig. 

Descriptors:  'Groundwater,  'Data  collections, 
•Water  allocation,  *Lima,  'Peru,  Water  supply, 
Arid  lands,  Aquifers,  Model  studies,  Recharge, 
Groundwater  recharge,  Alluvial  deposits,  Rimac 
River,  Chillon  River,  Infiltration,  Drawdown. 

The  groundwater  resources  of  Lima,  Peru,  and 
alternative  forms  of  further  developments  were 
examined.  Extensive  groundwater  exists  in  the 
Quaternary  alluvial  fan  sediments  which  over  lie 
an  impermiable  pre-Quaternary  basement.  The  aq- 
uifer has  two  branches,  in  the  Rimac  and  Chillon 
river  valleys,  which  combine  near  the  coast.  A 
groundwater  balance  study  shows  that  precipita- 
tion provides  no  recharge  to  the  aquifer.  River 
channel  infiltration  occurs  mainly  during  January- 
April.  Infiltration  from  water  supply  systems, 
canals,  and  irrigation  was  66%  greater  than  natural 
recharge.  Water  abstractions  were  9.7  cu  m/sec  in 
1978.  Groundwaters  are  predominately  calcium 
sulfate  type,  some  exceeding  1000  mg/liter  sulfate. 
The  greatest  constraint  on  future  water  develop- 
ment is  the  apparent  decrease  in  the  aquifer's  per- 
meability with  depth.  Seawater  intrusion  is  already 
occurring  in  the  Callao  area,  and  future  develop- 
ment would  make  this  situation  worse.  Urban  de- 
velopment on  irrigated  land  and  leakage  detection 
programs  will  probably  increase  the  recharge  by 
1.0  cu  m/sec  by  2000.  Model  studies  showed  that 
increasing  groundwater  abstractions  would  cause 
large  areas  of  greater  drawdowns,  up  to  40  m  in 
some  areas.  Possible  alternative  schemes  include 
increased  direct  abstractions,  conjunctive  use  of 
surface  water  and  groundwater,  increased  trans- 
Andean  transfers,  and  artificial  recharge.  (See  also 
W86-05750)  (Author's  abstract) 
W86-05752 


NEW  TRTTTUM  nVTERFACE  METHOD  FOR 
DETERMINED  THE  RECHARGE  RATE  OF 
DEEP  GROUNDWATER  ES  THE  BAVARIAN 
MOLASSE  BASEV, 

Bayerisches    Landesamt    fuer    Wasserwirtschaft, 

Munich  (Germany,  F.R.). 

G.  Andres,  and  R.  Egger. 

Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  1/2, 

p  27-38,  November  1985.  4  fig,  8  ref. 

Descriptors:  'Recharge,  'Tracers,  'Tritium  inter- 
face method,  'Discharge  rate,  'Groundwater  re- 
charge, Molasse  Basin,  Bavaria,  Aquifers,  Wells. 

A  new,  inexpensive  method  for  estimating  re- 
charge rates  of  deep  groundwater  was  investigated 
using  the  aquifer  in  the  Bavarian  Molasse  Basin  as 
the  study  area.  The  tritium  interface  method 
proved  to  be  hydrogeologically  plausible  and  real- 
istic, with  data  from  153  wells.  The  depth  of 
interface  between  tritium-bearing  and  tritium-free 
groundwater,  together  with  the  hydraulic  conduc- 
tivity of  the  leaky  layer  overlying  the  aquifer  and 
the  duration  of  anthropogenic  tritium  input, 
showed  recharge  rates  that  were  comparable  cal- 
culated by  other  mathematical  means.  (Adams- 
PTT) 
W86-05837 


D4FLOW        SEEPAGE        INFLUENCE        ON 
STRAIGHT  ALLUVIAL  CHANNELS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
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SIMULATION  OF  TWO-FLUID  RESPONSE  IN 
VICINITY  OF  RECOVERY  WELLS, 

Lehigh  Univ.,  Bethlehem,  PA.  Dept.  of  Civil  En- 
gineering. 
G.  P.  Lennon. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  Ill,  No.8,  p  1156-1168,  August 
1985,  8  fig,  1  tab,  15  ref,  append. 

Descriptors:  'Water  pollution  control,  'Ground- 
water pollution,  'Wells,  'Aquifers,  'Skimming 
wells,  Simulation,  Unconfined  aquifers,  Boundary 
integral  equation  method,  Numerical  analysis,  Axi- 
symmetric  geometry,  Mathematical  analysis, 
Groundwater. 

A  dense  fluid  in  an  unconfined  aquifer  is  unsually 
removed  by  pumping  a  recovery  well  screened  in 
the  region  of  the  aquifer  occupied  by  the  fluid.  For 
many  problems,  the  transition  zone  separating  the 
dense  fluid  from  the  overlying  water  can  be  mod- 
eled as  a  sharp  interface.  When  pumping  begins, 
the  interface  is  drawn  downward,  allowing  water 
to  enter  the  well.  The  recovery  process  is  im- 
proved if  a  second  well  is  drilled  and  screened  in 
the  interface  to  move  upward,  allowing  the  dense 
fluid  to  be  recovered  at  an  increased  rate  without 
water  entering  the  recovery  well.  The  boundary 
integral  equation  method  (BIEM)  is  used  to  solve 
the  problem  of  the  response  of  a  dense  fluid  near  a 
recovery  well  in  a  groundwater  aquifer.  The  axi- 
symmetric  problems  considered  are  time-depend- 
ent and  involve  a  nonlinear  boundary  condition 
along  the  free  surface  as  well  as  a  nonlinear, 
moving  interfacial  boundary.  The  entire  boundary, 
including  the  moving  boundaries,  are  discretized 
into  axisymmetyric  finite  elements  for  evaluating 
the  required  boundary  integrations.  Numerical  ex- 
amples include  pumping  both  fluids  simultaneously 
as  well  as  separately.  The  model  is  used  to  illus- 
trate the  design  of  a  recovery  system  for  the  effi- 
cient removal  of  the  dense  fluid.  The  model  may 
also  be  applied  to  problems  of  hazardous  fluid 
recovery  or  to  improve  the  effectiveness  of  'skim- 
ming wells'  in  a  saltwater/freshwater  aquifer. 
(Jones-PTT) 
W86-05857 


MODERN  TECHNIQUES  IN  WELL  DESIGN, 

Geoscience  Support  Services,  Inc.,  Pomona,  CA. 
For  primary  bibliographic  entry  see  Field  8A. 
W86-05870 


ARTESIAN  AND  ANISOTROPIC  EFFECTS  ON 
DRAEN  SPACEVG, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Irrigation  and 

Hydraulics. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05927 


ABSTRACTION   AND   RECHARGE  WELL  ES 
UNTFORM  SEEPAGE, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05986 


DESIGN       AND      DVD7LEMENTATION      OF 
GROUNDWATER  RECOVERY  SYSTEMS, 

Underground  Resource  Management,  Inc.,  Austin, 

TX. 

For  primary  bibliographic  entry  see   Field   5G. 

W86-06084 


SPRING  CHARACTERISTICS  AND  HYDRO- 
LOGICAL  MODELS  OF  CATCHMENTS,  A 
CASE  STUDY  FROM  ASTDALEN,  S.E. 
NORWAY, 

Norges  Landbrukshoegskole,  Aas.  Dept.  of  Geolo- 
gy- 

J.  -O.  Englund. 

Nordic  Hydrology,  Vol.  17,  No.  1,  p  1-20,  1986.  8 
fig,  4  tab,  28  ref. 

Descriptors:  'Hydrologic  models,  'Springs, 
•Catchment  areas,  'Rainfall-runoff  relations,  'Sur- 


face-groundwater     relations,     Scandinavia,     Asta  : 
River,  Sedimentary  rocks,  Groundwater,  Rivers, 
Snowmelt,  Norway,  Porosity,  Streamflow,  Ammo- 
nium, Potassium,  Nitrates,  Chlorides,  Rainfall. 

The  runoff  process  in  the  Astdalen  catchment  is 
governed  by  large  accumulations  of  snow,  large 
areas  covered  by  peatlands,  and  a  high  water  stor- 
age capacity  in  the  bedrocks.  Groundwater  dis- 
charge occurs  in  river  beds,  springs  and  as  surface 
flow,  especially  toward  peatland  areas.  Discharges 
from  the  Asta  River,  and  from  investigated 
springs,  rose  rapidly  following  snowmelt  and  rain- 
storms during  the  two  year  study,  from  October  1, 
1980  to  September  30,  1982.  This  shows  that  the 
catchment  has  a  high  infiltration  capacity,  and  that 
water  moves  rapidly  downslope  in  the  saturated  i 
zone,  following  macropores  in  soils,  peatlands  and 
bedrock  fractures.  Groundwater,  especially  shal- 
low groundwater,  plays  an  important  role  in 
streamflow  peak  generation,  even  during  snow- 
melt. About  60-70%  of  the  river  discharges  during 
the  melting  periods  in  1981  and  1982,  were  base- 
flow.  There  was  a  net  gain  of  protons,  ammonium, 
potassium,  nitrate  and  chloride  to  the  catchment 
from  the  atmosphere  during  the  year,  with  a  net 
loss  of  calcium,  magnesium,  sodium  and  sulfate. 
Constituents  showing  a  net  loss  had  an  internal 
geologic  and/or  organic  source  in  addition  to  the 
atmosphere.  The  concentration  of  most  substances 
in  the  Asta  River  and  in  the  investigated  springs 
are  lower  during  peak  flows.  The  concentration  of 
protons  is,  on  the  other  hand,  typically  increased 
during  snowmelt,  indicating  that  fresh  rain  and/or 
snowmelt  water  dominates  such  flow  periods  and 
not  older  prestorm  water.  About  56%  of  the  pro- 
tons needed  to  supply  the  weathering-derived  ions 
to  the  Asta  River  came  from  precipitation.  (Lantz- 
PTT) 
W86-06163 


DEPENDENCE  OF  EFFECTIVE  POROSITY 
ON  FRACTURE  CONnNUITY  TS  FRAC- 
TURED MEDIA, 

ENVIRON  Corp.,  Washington,  DC. 

M.  J.  Gordon. 

Ground  Water  GRWAAP,  Vol.  24,  No.  4,  p  446- 

452,  July-August  1986.  7  fig,  3  tab,  9  ref. 

Descriptors:  'Fracture  permeability,  'Groundwat- 
er movement,  'Geologic  fractures,  'Porosity, 
•Continuity,  Porous  media,  Hydrologic  models, 
Model  studies,  Tracers,  Flow  profiles. 

Fractured  geologic  media  are  typically  considered 
to  behave  as  equivalent  porous-media  continua  for 
the  purposes  of  hydrologic  testing  and  modeling. 
The  equivalent-continuum  effective  porosity  of  a 
fractured  medium  is  frequently  measured  using 
tracer  tests  performed  over  distances  that  are  rela- 
tively small  when  compared  to  the  scale  of  interest 
in  hydrologic  and  transport  modeling.  The  larger- 
scale  value  of  effective  porosity  can  differ  from  the 
smaller-scale  measured  value  by  several  orders  of 
magnitude,  depending  in  part  on  the  relative 
degree  of  fracture  continuity  between  inflow  and 
outflow  zones  at  the  different  scales.  Based  on  the 
results  of  this  simplified  numerical  modeling  study 
several  conclusions  may  be  inferred:  1)  the  conti- 
nuity of  fractures  in  a  fractured  medium  profound- 
ly affects  the  equivalent-continuum  effective  po- 
rosity of  the  medium.  The  equivalent-continuum, 
effective  porosity  appears  likely  to  substantially 
increase  with  decreased  continuity.  Based  on  the 
development  of  a  breakthrough  curve  for  a  discon- 
tinuous! y  fractured  medium,  it  appears  that  the! 
equivalent-continuum  effective  porosity  deter- 
mined from  a  tracer  test  in  a  discontinuously- 
fractured  volume  of  rock  may  be  weighted  more 
heavily  towards  the  matrix  effective  porosity  than 
towards  the  equivalent-continuum  effective  porosi- 
ty of  the  fractured  portion  of  the  domain.  The: 
representativeness,  in  terms  of  fracture  continuity, 
of  the  tested  volume  of  rock  at  the  larger  scale  of 
interest  to  transport  predictions  must  be  considered 
prior  to  extrapolation  of  the  measured  value  to  the 
larger  scale;  2)  in  a  fractured  medium,  neither  the 
rock  matrix  effective  porosity  nor  the  apparent 
porosity  of  the  medium  should  be  confused  with 
the  equivalent-continuum  effective  porosity,  even 
if  the  fractures  are  discontinuous.  These  quantities 
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jan  differ  by  orders  of  magnitude;  and  3)  A  sub- 
itantial  amount  of  dispersion  can  arise  from  the 
leterogeneity  of  a  discontinuously-fractured 
nedium.  This  can  cause  early  breakthrough  of 
©me  of  the  tracer  mass,  which  may  be  important  if 
he  time  of  first  appearance  of  tracer  at  a  downgra- 
lient  boundary  is  of  interest.  (Lantz-PTT) 
V86-06167 


IYDROLOGIC  BUDGET  ANALYSIS  FOR  THE 
<JTLE  VALLEY  IN  EGYPT, 

Ministry  of  Irrigation,  Cairo  (Egypt).  Research 
nst.  for  Groundwater. 

J.  A.  R.  Atria,  M.  N.  Allam,  and  A.  W.  Amer. 
Jround  Water  GRWAAP,  Vol.  24,  No.  4,  p  453- 
£9,  July- August  1986.  6  fig,  4  tab,  7  ref. 

5escriptors:  'Hydrologic  budget,  *Nile  River, 
EgyP^  'Mathematical  models,  Hydrologic 
nodels,  Surface-groundwater  relations,  Flow  rate, 
dodel  studies,  Groundwater  depletion,  Ground- 
water recharge,  Water  resources  planning, 
Groundwater  management. 

V  two-dimensional  finite-element  model  has  been 
dapted  to  simulate  the  aquifer  underlying  the  Nile 
/alley  of  Egypt.  Calibration  of  the  model  led  to 
he  determination  of  the  interaction  between  the 
xoundwater  and  the  Nile  surface  water.  The 
water  balance  computations  indicate  that  the  sur- 
ace  drainage  component  is  about  double  the  com- 
onent  of  groundwater  seepage  to  the  Nile.  The 
lonthly  sum  of  both  components  (groundwater 
eepage  to  the  river  (Gw)  +  drainage  water  dis- 
osed  in  the  river  (Dr  sub  v))  was  maximum  in 
November  (1.02  times  10  to  the  9th  power  cu  m) 
when  applied  irrigation  water  is  made  to  satisfy 
caching  requirements.  It  was  minimum  in  January 
70,000,000  cu  m)  during  winter  closure.  Values  of 
he  net  groundwater  flow  to  the  Nile  obtained 
rom  the  application  of  the  model,  were  in  the 
ange  of  values  obtained  from  the  analytical  water 
udget  analyses.  Reaches  of  relatively  high  and 
>w  seepage  were  more  easily  identified  in  the 
lodel  application.  The  value  of  the  net  annual 
roundwater  seepage  to  the  Nile  in  the  reach 
!dfu-El  Wasta,  as  obtained  in  the  model,  was 
stimated  at  about  2.1  times  10  to  the  9th  power  cu 
I  Adding  the  values  of  the  groundwater  with- 
rawals  and  evaporation  through  the  capillary 
tinge  to  this  amount  (4.0,  9.0,  and  3.0  times  10  to 
he  9th  power  cu  m/yr  in  1980),  the  total  annual 
et  recharge  to  the  groundwater  aquifer  in  the 
egion  amounts  to  about  3.7  times  10  to  the  9th 
ower  cu  m/yr.  The  model  was  considered  to 
dequately  represent  the  groundwater  system  of 
he  Nile  Valley  and  may  be  used  to  forecast  the 
ffects  of  managing  the  integrated  groundwater/ 
tirface  water  system.  (Lantz-PTT) 
V86-06168 


tELATIONS  BETWEEN  PERMEABILITY  AND 
XECTRICAL  RESISTIVITY  EM  GRANULAR 
iQUIFERS, 

«n  Diego  State  Univ.,  CA.  Dept.  of  Geological 

■fences. 

).  Huntley. 

hound  Water  GRWAAP,  Vol.  24,  No.  4,  p  466- 

74,  July-August  1986.  9  fig,  1  tab,  19  ref. 

)escriptors:  *  Permeability,  •Electrical  properties, 
Resistivity,  *Aquifers,  Quantitative  analysis,  Po- 
osity,  Conductivity,  Hydraulic  properties,  Geohy- 
rology. 

ncreased  demand  for  quantitative  answers  to 
roundwater  problems,  particularly  those  associat- 
d  with  the  use  of  numerical  models,  has  increased 
he  need  to  accurately  determine  the  distribution  of 
ydraulic  parameters.  Researchers  have  attempted 
3  find  correlations  between  electrical  resistivity 
nd  the  permeability  of  fresh  water  aquifers  since 
951.  Several  recent  studies  report  either  direct  or 
lverse  relations  between  apparent  formation 
»ctor  and  aquifer  permeability.  The  basis  for  these 
elations  is  a  direct  or  inverse  relationship  between 
orosity  and  permeability  and,  as  matrix  conduc- 
ion  effects  are  not  taken  into  account,  constant 
luid  conductivity  is  either  implicitly  or  explicitly 
ssumed.  Laboratory  experiments  conducted  on 
ranular  materials  suggest  that  matrix  conduction 


(surface  conduction)  effects  are  either  as  important 
as,  or  dominant  over,  porosity-permeability  rela- 
tions. These  experiments,  on  granular  materials, 
show  only  weak  relations  between  true  formation 
factor  and  permeability.  Relations  between  appar- 
ent formation  factor  and  permeability  are  good 
only  for  constant  fluid  conductivity.  Most  impor- 
tantly the  strongest  relationship  found  was  that 
between  permeability  and  matrix  conductivity. 
These  data  suggest  either  that  (1)  relations  between 
permeability  and  apparent  formation  factor  must 
be  applied  in  very  restricted  geologic  environ- 
ments and  only  where  fluid  conductivity  remains 
relatively  constant,  or  (2)  more  fundamental  rela- 
tions between  matrix  conductivity  and  aquifer  per- 
meability should  be  applied.  (Author's  abstract) 
W86-06170 


GEOCHEMICAL        INVESTIGATIONS        OF 

THREE      TROPICAL      KARST      DRATNAGE 

BASINS  IN  PUERTO  RICO, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Geosciences. 

For  primary  bibliographic  entry  see  Field  2E. 
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GROUND-WATER  RECHARGE  AND  ITS  EF- 
FECTS ON  NITRATE  CONCENTRATION  BE- 
NEATH A  MANURED  FIELD  SITE  EN  PENN- 
SYLVANIA, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-06172 


FINITE-DIFFERENCE  GRID  FOR  A  DOUBLET 
WELL  IN  AN  ANISOTROPIC  AQUIFER, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

R.  T.  Miller,  and  C.  I.  Voss. 

Ground  Water  GRWAAP,  Vol.  24,  No.  4,  p490- 
496,  July-August  1986.  8  fig,  1  tab,  7  ref. 

Descriptors:  'Groundwater  movement,  'Aquifers, 
'Anisotropy,  *Wells,  Graphical  analysis,  St.  Paul, 
Minnesota,  Energy  transfer,  Transmissivity,  Math- 
ematical studies,  Electrical  properties,  Injection 
wells,  Hydraulic  flow,  Finite  difference  analysis. 

Models  are  designed  for  hydraulic  flow  and  ther- 
mal-energy transport  at  a  two-well  injection/with- 
drawal system  in  St.  Paul,  Minnesota.  The  design 
of  the  finite-difference  model  grid  for  the  doublet- 
well  system  is  complicated  because  the  aquifer  is 
anisotropic  and  the  principal  axes  of  transmissivity 
are  not  aligned  with  the  axis  between  the  two 
wells.  Flow  net  analysis  was  used  to  determine 
water  flux  across  an  equipotential  boundary  and  to 
assign  approximate  flux  values  at  model  bound- 
aries. This  enabled  the  simulation  of  the  effects  of 
the  entire  flow  field,  although  only  a  small  part 
was  modeled.  The  validity  of  the  flux  values  at  the 
model  boundaries  for  the  isothermal  case  was 
tested  by  simulation  of  an  eight  day  injection  test 
of  ambient  temperature  water.  Model  computed 
pressures  compared  very  favorably  with  field  ob- 
served pressures.  The  validity  of  boundary-flux 
values  also  was  tested  for  nonisothermal  conditions 
by  simulation  of  injection  of  300  F  water  at  300 
gallons/minute,  for  eight  days.  (Lantz-PTT) 
W86-06173 


STRATA-MOVEMENT  CONCEPTS  AND  THE 
HYDROGEOLOGICAL  IMPACT  OF  UNDER- 
GROUND COAL  MTNTNG, 

Northern  Illinois  Univ.,  De  Kalb.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  4C. 
W86-06175 
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CORRELATIONS  BETWEEN  NTMBUS-7  SCAN- 
NING MULTICHANNEL  MICROWAVE  RADI- 
OMETER DATA  AND  AN  ANTECEDENT  PRE- 
CIPITATION INDEX, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 


WATER  CYCLE— Field  2 
Water  In  Soils — Group  2G 

Meteorology. 

For  primary  bibliographic  entry  see  Field  2B. 

W86-05476 


MOISTURE  CURVE  OF  COMPACTED  CLAY; 
MERCURY  INTRUSION  METHOD, 

Purdue  Univ.,  Lafayette,  IN. 

For  primary  bibliographic   entry  see  Field   8D. 

W86-05556 


MECHANISM  OF  VERTICAL  WATER  MOVE- 
MENT IN  KANTO  LOAM  DURING  AND 
AFTER  RAINFALL, 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 
I.  Kaihotsu,  and  T.  Tanaka. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  169- 
177,  9  fig,  15  ref. 

Descriptors:  'Groundwater  recharge,  'Ground- 
water movement,  'Soil  water,  'Natural  recharge, 
'Loam,  Rainfall,  Rainfall-runoff  relationships, 
Tensiometers,  Soil  moisture  meters,  Infiltration, 
Water  table,  Hydrologic  budget,  Permeability  co- 
efficient, Japan,  Moisture  meter. 

Field  observations  were  conducted  to  clarify  the 
mechanism  of  groundwater  recharge  in  the  Kanto 
Loam  volcanic  ash  soil  covering  diluvial  uplands 
in  the  Kanto  District  of  Japan.  Water  contents 
were  measured  by  a  neutron  scattering  moisture 
meter,  and  pressure  heads  of  soil  water  were  ob- 
tained simultaneously  from  tensiometers.  The  field 
data  showed  that  the  water  table  begins  to  rise 
instantaneously  when  the  wetting  front  reaches  the 
top  of  the  capillary  fringe  and  at  the  same  time  the 
water  content  and  the  pressure  head  of  the'  capil- 
lary fringe  decreases.  The  mechanism  of  this  rapid 
response  of  the  water  table  to  the  rainwater  move- 
ment cannot  be  explained  with  the  usual  unsaturat- 
ed flow  model.  The  reason  for  the  rapid  response 
of  the  water  table  to  rain  is  the  disturbance  of  the 
hydrostatic  potential  balance  at  the  top  of  the 
capillary  fringe.  The  rate  of  groundwater  recharge 
in  the  study  area  was  calculated  to  be  3.4  millime- 
ters/day. (See  also  W86-05645)  (Geiger  -  PTT) 
W86-05663 


COMPLEX  EFFECT  OF  SOME  AGRONOMI- 
CAL PROCEDURES  AND  HYDROMETEORO- 
LOGICAL  FACTORS  ON  THE  WATER 
BUDGET  OF  THE  SOIL, 

Debrecen  Univ.  of  Agrarian  Sciences  (Hungary). 
For  primary  bibliographic  entry  see  Field  3F. 
W86-05685 


MODEL  FOR  ESTIMATING  TIME-VARIANT 
RAINFALL  INFILTRATION  AS  A  FUNCTION 
OF  ANTECEDENT  SURFACE  MOISTURE  AND 
HYDROLOGIC  SOIL  TYPE, 

Maryland  Univ.,  College  Park. 

H.  A.  Wilkening,  and  R.  M.  Ragan. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   VA.    22161    as   N83-16817, 

Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 

Report  No.  CP-52-04372,  October  1982.  98  p,  28 

fig,  7  tab,  19  ref,  2  append. 

Descriptors:  'Soil  water,  'Remote  sensing,  'Infil- 
tration rate,  'Rainfall  infiltration,  Richards  equa- 
tion, Soil  type,  Antecedent  moisture,  Model  stud- 
ies, Hydrologic  models,  Rainfall-runoff  relation- 
ships, USDAHL  model,  SSARR  model,  Storage, 
Water  storage,  Soil  properties. 

Recent  research  indicates  that  the  use  of  remote 
sensing  techniques  for  the  measurement  of  near 
surface  soil  moisture  could  be  practical  in  the  not 
too  distant  future.  Other  research  has  shown  that 
infiltration  rates,  especially  for  average  or  frequent 
rainfall  events,  are  extremely  sensitive  to  the 
proper  definition  and  consideration  of  the  role  of 
soil  moisture  at  the  beginning  of  the  rainfall.  Thus 
it  is  important  that  easy  to  use,  but  theoretically 
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sound,  rainfall  infiltration  models  be  available  if  the 
anticipated  remotely  sensed  soil  moisture  data  is  to 
be  optimally  utilized  for  hydrologic  simulation.  A 
series  of  numerical  experiments  with  the  Richards 
equation  for  an  array  of  conditions  anticipated  in 
the  watershed  hydrology  were  used  to  develop 
functional  relationships  that  describe  temporal  in- 
filtration rates  as  a  function  of  soil  type  and  initial 
moisture  conditions.  (Author's  abstract) 
W86-05792 


OXIDATION-INDUCED  LEACHING  OF  SUL- 
PHATE AND  CATIONS  FROM  ACID  SUL- 
PHATE SODLS, 

Helsinki   Univ.   (Finland).   Dept.   of  Agricultural 

Chemistry. 

H.  Hartikainen,  and  M.  Yli-Halla. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 

No.  1-2,  p  1-13,  January  1986.  2  fig,  4  tab,  28  ref. 

Descriptors:  'Acid  soils,  'Sulfates,  'Water  pollu- 
tion sources,  'Oxidation,  'Soil  chemistry,  Chemi- 
cal properties,  Cations,  Leaching,  Drainage  effects. 
Hydrogen  ion  concentration,  Iron,  Aluminum, 
Manganese,  Potassium,  Calcium,  Magnesium, 
Sodium  oxidation. 

Laboratory  studies  on  the  leaching  of  sulfate  and 
cations  from  horizon  samples  of  two  acid  sulfate 
soils  were  conducted.  The  leachates  were  analyzed 
for  pH,  S04-S,  Fe,  Al,  Mn,  K,  Ca,  Mg,  and  Na. 
Oxidation  of  sulfide  was  retarded  at  lower  tem- 
peratures. From  all  the  originally  water-logged 
samples  the  sulfate  formed  was  initially  washed  out 
with  base  cations  (mainly  with  Mg),  but  the  pro- 
portion of  acid  counter  ions  (predominantly  Al) 
increased  with  proceeding  oxidation  and  acid  for- 
mation. In  the  most  acid  leachates,  pH  was  2.6  to 
2.8.  In  the  transition  layer  between  reduced  and 
oxidized  horizons,  sulfide  oxidation  had  been  going 
on  for  some  time,  and  acid  cations  were  the  main 
counter  ions  for  sulfate  already  at  the  beginning  of 
the  experiment.  In  the  totally  oxidized  surface  ho- 
rizons, sulfates  were  leached  only  in  moderate 
quantities,  and  the  sum  of  cation  equivalents 
(mainly  base  species)  exceeded  that  of  sulfate,  sug- 
gesting some  removal  of  other  anions.  These  re- 
sults point  out  the  environmental  danger  associated 
with  deep  drainage  of  potentially  acid  sulfate  soils. 
(Doria-PTT) 
W86-05909 


ADSORPTION  OF  MERCURY  COMPOUNDS 

BY  TROPICAL  SOILS, 

Norges  Landbrukshoegskole,  Aas.  Dept.  of  Soil 

Fertilization  and  Management. 

E.  Semu,  B.  R.  Singh,  and  A.  R.  Selmer-Olsen. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 

No.  1-2,  p  19-27,  January  1986.  3  fig,  2  tab,  24  ref. 

Descriptors:  'Adsorption,  'Mercury,  'Path  of  pol- 
lutants, 'Soil  chemistry,  'Tropical  regions,  Tanza- 
nia, Morogoro,  Arusha,  Dar  es  Salaam,  Hydrogen 
ion  concentration,  Organic  carbon,  Cation  ex- 
change, Aretan. 

Mercury  adsorption  of  HgC12  and  2-methoxyeth- 
ylmercury  chloride  (Aretan)  (100  mg  Hg/1)  was 
measured  for  three  soil  profiles  from  Morogoro, 
Arusha,  and  Dar  es  Salaam  in  Tanzania.  The  ad- 
sorption was  investigated  for  the  physical,  chemi- 
cal, and  mineralogical  properties  of  the  soils.  All 
soil  samples  showed  greater  capacity  for  adsorp- 
tion of  Aretan  than  for  HgC12.  In  the  Morogoro 
profile  Hg  adsorption  decreased  with  depth  but  in 
the  other  two  soils,  the  minimum  adsorption  oc- 
curred in  the  third  horizon  and  increased  both 
upwards  and  downwards.  Aretan  adsorption  cor- 
related well  with  pH  in  the  Morogoro  profile. 
Adsorption  of  both  Aretan  and  HgC12  correlated 
well  with  the  distribution  of  organic  carbon  and 
with  the  cation  exchange  capacity  of  the  soils.  In 
the  Arusha  and  Dar  es  Salaam  profiles  Hg  adsorp- 
tion was  not  significantly  correlated  with  any  of 
the  soil  properties  tested.  (Doria-PTT) 
W86-05911 


EFFECTS    OF    CLAY-SOLUTION    INTERAC- 
TIONS ON  WATER  RETENTION, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 


burg.  Dept.  of  Agronomy. 

R.  J  Lenhard,  and  R.  H.  Brooks. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.  112,  No.  1,  p  28,  February 

1986.  6  fig,  1  tab,  17  ref. 

Descriptors:  'Clay,  'Retention  capacity,  'Soil 
moisture  retention,  Montmorillonite,  Hydraulic 
properties,  Soil  mechanics,  Water  chemistry. 

Capillary  pressure-saturation  data  were  measured 
on  unconsolidated  porous  media  containing  40% 
montmorillonite,  as  a  function  of  total  electrolyte 
concentration  and  sodium  adsorption  ratio  (SAR) 
of  the  wetting  fluid.  Data  were  also  obtained  with 
a  nonpolar  wetting  fluid.  The  Su-Brooks  retention 
function  was  fit  to  the  experimental  data.  The 
average  R(2)  for  all  treatments  was  0.9967.  The 
liquid  retention  curves  were  scaled  to  account  for 
differences  in  properties  of  the  wetting  fluids.  The 
change  in  scaled  liquid  retention  curves  due  to 
changes  in  solution  concentration  and  SAR  fol- 
lowed a  pattern  reported  by  earlier  investigators, 
except  at  high  solution  concentrations.  There  were 
significant  clay-solution  interactions  which  affect- 
ed the  retention  of  solution  at  high  electrolyte 
concentrations.  Previous  researchers  assumed  that 
at  high  solution  concentrations  clays  did  not  swell 
sufficiently  to  affect  hydraulic  properties.  (Doria- 
PTT) 
W86-05925 


NONDESTRUCTIVE  OBSERVATIONS  OF  SO- 
LUTION DISPLACEMENT  IN  SOILS, 
California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 
M.  E.  Grismer. 

Soil  Science  SOSCAK,  Vol.  141,  No.  3,  p  185-189, 
March  1986.  3  fig,  2  tab,  12  ref. 

Descriptors:  'Soil  water  movement,  'Saline  soils, 
Soil  solution,  'Irrigation,  'Unsteady  flow,  Salt, 
Agriculture,  Dual  source  gamma-attenuation, 
Boundary  flux,  Dispersion  coefficient,  Soil  chemis- 
try, Solute  transport,  Solution  displacement. 

Solution  displacement  processes  are  important  to 
irrigated  agriculture  in  salt-affected  soils.  The  ex- 
periments described  here  explore  solution  displace- 
ment processes  during  transient  unsteady  flow  in 
unsaturated  soil.  Changing  solution  contents  and 
salt  concentrations  were  determined  from  nonde- 
structive experimental  techniques  that  employed  a 
dual-source  gamma-attenuation  system.  In  general, 
complete  displacement  of  antecedent  water  by  in- 
filtrating solution  was  observed.  Complete  dis- 
placement, however,  depended  on  the  boundary 
flux  and  initial  solution  content  of  the  soil.  De- 
pendence of  the  dispersion  coefficient  on  solution 
content  was  also  determined  from  one  of  the  ex- 
periments. (Author's  abstract) 
W86-06008 


NUMERICAL  TECHNIQUE  FOR  MODELING 
TRANSIENT  FLOW  OF  WATER  TO  A  SOIL 
WATER  SAMPLER, 

California   Univ.,    Berkeley.    Lawrence   Berkeley 

Lab. 

T.  N.  Narasimhan,  and  S.  J.  Dreiss. 

Soil  Science  SOSCAK,  Vol.  141,  No.  3,  p  230-236, 

March  1986.  9  fig,  1  tab,  6  ref.  DOE  DE-AC03- 

76SF00098. 

Descriptors:  'Soil  water,  'Soil  water  movement, 
•Sampling,  'Soil  moisture  meters,  'Soil  pressure, 
Mathematical  models,  Integral  finite  difference 
method,  Boyle's  Law,  Air  pressure,  Vadose  water, 
Numerical  analysis. 

The  soil  water  sampler  is  a  widely  used  device  for 
collecting  water  from  the  vadose  zone.  Previous 
users  attempting  to  mathematically  model  the  fluid 
flow  around  a  sampler  have  treated  the  sampler  as 
a  prescribed  potential  (Dirichlet)  boundary  condi- 
tion. Physically,  the  sampler  is  a  finite  volume  of 
space  in  which  the  air  pressure  changes  as  the 
water  level  rises  within.  This  change  in  air  pressure 
can  be  a  dominant  factor  that  controls  the  transient 
flow  of  water  into  the  sampler.  An  important 
consequence  of  the  air-pressure  effect  is  that  the 
volume  of  sample  that  can  be  collected  and  the 


radius  of  influence  of  the  sampler  are  both  func- 
tions of  the  void  volume  of  the  sampler.  A  numeri- 
cal technique  in  the  context  of  the  integral  finite 
difference  method  is  proposed  to  simulate  the  be- 
havior of  a  pneumatically  sealed  water  sampler 
that  extracts  water  from  a  partially  saturated  soil. 
This  technique  uses  Boyle's  Law  to  estimate  the 
changing  effective  suction  in  the  sampler.  (Au- 
thor's abstract) 
W86-06009 


SALINITY  OF  MOTORWAY  SOILS.  I.  VARIA- 
TION IN  TIME  AND  BETWEEN  REGIONS  IN 
THE  SALINITY  OF  SOILS  ON  CENTRAL  RE- 
SERVES, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-06033 


SALINITY  OF  MOTORWAY  SOILS.  U.  DIS- 
TANCE FROM  THE  CARRIAGEWAY  AND 
OTHER  SOURCES  OF  LOCAL  VARIATION  IN 
SALINITY, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-06034 


TIME  SERIES  MODELING  OF  COASTAL 
CURRENTS, 

Middle  Georgia  Coll.,  Cochran.  Dept.  of  Mathe- 
matics. 

D.  A.  Chin,  and  P.  J.  W.  Roberts. 
Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  Ill,  No.  6,  p 
954-972,  November  1985,  6  fig,  6  tab,  12  ref. 

Descriptors:  'Model  studies,  'Time  series  model- 
ing, 'Coastal  currents,  Time  domain  models,  Fre- 
quency domain  models,  Cross-autoregressive  inte- 
grated models,  Spectral  component  models,  San 
Francisco,  California. 

Time  and  frequency  domain  models  that  relate  a 
vector  time  series  at  any  location  to  a  measured 
series  at  another  location  are  evaluated  by  applica- 
tion to  the  prediction  of  coastal  currents.  The  time 
domain  model  belongs  to  the  general  class  of  cross- 
autoregressive  integrated  (CART)  models  based  on 
classical  time  series  analysis  methods.  The  frequen- 
cy domain  model  is  a  spectral  component  (SC) 
model,  which  relates  the  Fourier  spectrum  at  dif- 
ferent stations.  The  errors  resulting  from  the  use  of 
both  model  types  to  predict  measured  currents  off 
San  Fransisco,  California,  were  computed.  Of  the 
CARI  models,  a  six  parameter  model  was  best, 
although  a  simpler  three  parameter  model  was 
almost  as  good.  The  main  drawback  to  the  CARI 
model  was  the  nonstationarity  of  the  formulation, 
requiring  several  years  of  data  to  develop  a  station- 
ary model  for  a  particular  season.  The  SC  model 
was  more  stationary  and  had  smaller  errors  than 
the  best  CARI  model.  It  is  concluded  that  frequen- 
cy domain  models  are  the  best  method  of  predict- 
ing two-dimensional  vector  time  series  from  other 
series.  (Author's  abstract) 
W86-06113 


SOIL  SORPTION  OF  ORGANIC  VAPORS  AND 
EFFECTS  OF  HUMIDITY  ON  SORPTIVE 
MECHANISM  AND  CAPACITY, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-06138 


DEPENDENCE  OF  EFFECTIVE  POROSITY 
ON  FRACTURE  CONTINUITY  IN  FRAC- 
TURED MEDIA, 

ENVIRON  Corp.,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-06167 
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ORPHOLOGY  AND  CONTENT  OF  DRY 
ATTER  AND  SOME  ELEMENTS  IN  CELLS 
SD  STALKS  OF  NEVSKIA  FROM  AN  EU- 
lOPraC  LAKE, 

srgen  Univ.  (Norway).  Dept.  of  Microbiology 

d  Plant  Physiology. 

>r  primary  bibliographic  entry  see  Field  5A. 

86-05419 


NUMERATION  AND  IDENnFICATION  OF 
ETEROTROPHIC  BACTERIA  IN  GROUND- 
ATER  AND  IN  A  MOUNTAIN  STREAM, 

ilgary  Univ.  (Alberta).   Kananaskis  Centre  for 

ivironmental  Research. 

M.  Buchanan-Mappin,  P.  M.  Wallis,  and  A.  G. 

ichanan. 

inadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

,  No.  2,  p  93-98,  February  1986.  3  tab,  23  ref. 

jscriptors:  *Heterotrophic  bacteria,  *Water  qual- 
,  'Groundwater  quality,  Mountains,  Alberta, 
inada,  Epifluorescence  microscopy,  Culturing 
;hniques,  Plate  counts,  Bacterial  analysis,  Pseu- 
monas,  Bacillus,  Algae. 

pulations  of  heterotrophic  bacteria  were  enu- 
:rated  from  stream  and  groundwater  samples 
cen  from  an  undisturbed  catchment  basin  in 
uthwestern  Alberta.  Direct  counts  using  epi- 
orescence  microscopy  were  compared  with 
al  viable  counts  using  standard  plate  count 
:thods,  the  iodonitrotetrazoUum  formazan 
:thod  (reduction  of  2-(p-iodophenyl)-3-(p  -nitro- 
enyl)-5-phenyl  tetrazolium  chloride  to  iodonitro- 
razoUum  formazan),  the  nalidixic  acid  method, 
d  the  slide  culture  method.  The  nalidixic  acid 
ithod  gave  the  highest  results,  with  total  viable 
tints  as  high  as  34.6%  of  the  total  direct  count, 
tempts  to  enumerate  bacteria  on  media  made 
im  decaying  leaves  and  algal-bacterial  slime 
ve  lower  values,  approximately  10%  of  the  num- 
rs  obtained  on  enriched  media.  Stream  waters 
ire  found  to  be  domianted  by  Pseudomonas  spp. 
i  groundwaters  were  dominated  by  Bacillus  spp. 
>  differences  were  found  in  either  numbers  or 
xies  identified  between  tryptone  -  glucose  - 
ast  extract  agar,  brain-heart  infusion  agar,  nutri- 
t  agar,  or  casein  -  peptone  -  starch  agar.  It  is 
Deluded  that  the  nalidixic  acid  method  is  the  best 
ted  for  the  enumeration  of  the  bacteria  in  sur- 
«  waters.  A  suitable  method  for  determining 
ibility  in  groundwater  was  not  found.  Different 
pulation  structures  were  found  in  stream  water 
i  groundwater  samples.  (Lantz-PTT) 
B6-05420 


[CENT  HEAVY  PRECIPITATION  IN  THE 
aNTTY  OF  THE  GREAT  SALT  LAKE:  JUST 
3W  UNUSUAL, 

itional  Climatic  Center,  Asheville,  NC. 
R.  Karl,  and  P.  J.  Young, 
urnal  of  Climate  and  Meteorology  JCAMEJ, 
)1.  25,  No.  3,  p  353-363,  March  1986.  6  fig,  5  tab, 
ref.  DOE  Interagency  Agreement  DE-A105- 
3R-21501. 

scriptors:  *Great  Salt  Lake,  *Areal  precipita- 
n,  'Time  series  analysis,  'Risk  assessment, 
ake  levels,  Palmer  drought  severity  index,  Utah, 
st  spells,  Long-term  planning. 

long  time  series  (1863-1984)  of  areal  precipita- 
n  in  the  vicinity  of  the  Great  Salt  Lake  (Utah)  is 
swn  to  be  highly  correlated  with  Great  Salt 
ke  levels.  This  time  series  is  used  to  assess  the 
usual  recent  episode  of  heavy  precipitation  (1981 
ough  1984).  The  Palmer  Drought  severity 
lex  is  used  to  identify  wet  spells  of  weather.  The 
mulative  excess  precipitation  during  each  wet 
sll  was  analyzed  using  stochastic  frequency  anal- 
8.  The  analysis  indicates  that  there  were  two 
ry  important  wet  spells  in  the  time  series,  the 
it  beginning  and  ending  in  the  1860s  and  the 
»t  recent,  which  began  in  late  1981.  The  analysis 
ggests  that  the  recent  heavy  precipitation  is  not 
expected.  Furthermore,  if  the  climate  of  the  past 
2  yr  is  representative  of  the  climate  over  the  next 
D  yr,  another  wet  spell  can  be  anticipated  to  be 


at  least  severe,  in  terms  of  excess  precipitation,  as 
the  1981-84  wet  spell.  Whether  lake  levels  can 
recede  to  sufficiently  low  levels  to  prevent  new 
record  high  levels  during  the  next  severe  wet 
period  is  uncertain,  but  it  must  be  considered  in 
any  long-term  risk  assessment  strategies.  (Author's 
Abstract) 
W86-O5550 


PRACTICAL  ESTIMATES  OF  LAKE  EVAPO- 
RATION, 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 

F.  I.  Morton. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  3,  p  371-387,  March  1986.  7 
fig,  17  tab,  30  ref. 

Descriptors:  'Evaporation,  *Lakes,  'Potential  eva- 
potranspiration,  'Areal  Evapotranspiration,  'Com- 
plementary relationship  lake  evaporation  model, 
North  America,  East  Africa,  Mathematical 
Models,  Climatic  Data. 

Practical  estimates  of  lake  evaporation  must  rely 
on  data  that  can  be  observed  in  the  land  environ- 
ment. This  requires  the  ability  to  take  into  account 
the  changes  in  the  temperature  and  humidity  that 
occur  when  the  air  passes  from  the  land  to  the  lake 
environment.  The  complementary  relationship  be- 
tween potential  and  areal  evapotranspiration  pro- 
vides such  a  capability,  and  is  used  in  this  paper,  in 
combination  with  an  approximated  technique  for 
taking  into  account  subsurface  heat  storage 
changes,  as  the  basis  for  formulating  the  comple- 
mentary relationship  lake  evaporation  (CRLE) 
model.  Because  it  has  a  realistic  basis,  the  CRLE 
model  can  utilize  routine  estimates  of  lake  evapora- 
tion anywhere  in  the  world  with  no  need  for 
locally  calibrated  coefficients.  This  potential  is 
demonstrated  here  by  comparing  estimates  of  pub- 
lished water  budget  estimates  for  16  lakes  in  North 
America  with  one  lake  in  Easy  Africa.  (Author's 
Abstract) 
W86-05551 


TROPHIC  STATUS  OF  19  SUBARCTIC  LAKES 
IN  THE  YUKON  TERRITORY, 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia).  Fisheries  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-05559 


ACCUMULATION  OF  CADMIUM  BY  WHTTE 
SUCKERS  (CATOSTOMUS  COMMERSOND  IN 
RELATION  TO  FISH  GROWTH  AND  LAKE 
ACIDD7ICATION, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05560 


EVALUATION  OF  FACTORS  RELATED  TO 
THE  UNUSUALLY  LOW  CHLOROPHYLL 
LEVELS  ES  PRAIRIE  SALTNE  LAKES, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
C.  E.  Campbell,  and  E.  E.  Prepas. 
Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX,  Vol.  43,  No.  3,  p  846-854,  March  1986.  1 
fig,  5  tab,  70  ref. 

Descriptors:  'Prairie  saline  lakes,  'Chlorophyll  A, 
'Alberta,  'Periphyton,  'Nitrogen,  'Phosphorous, 
•Total  dissolved  solids,  Phytoplankton,  Biomass, 
Primary  productivity,  Empirical  models,  Zoo- 
plankton,   Bacteria,   Bioassays,   Detritus,  Canada. 

Prairie  saline  lakes  in  Canada  have  remarkably  low 
chlorophyll  a  (Chi  a)  levels  relative  to  total  phos- 
phorous (TP)  and  total  nitrogen  (TN)  levels.  To 
evaluate  factors  related  to  low  Chi  a  levels,  three 
Alberta  saline  lakes  (total  dissolved  solids  >  5  g/1) 
were  studied  in  1983  and  1984.  Mean  summer 
phytoplankton  Chi  a  ranged  from  3  to  10  micro- 
grams/liter;  mean  summer  periphyton  Chi  a  was 
less  than  70  mg/sq  m.  whereas  mean  summer  TP 
and  TN  ranged  from  2  to  13  and  from  4  to  1 1  mg/ 
liter,  respectively.  Chi  a  and  phytoplankton  pri- 
mary production  were  extremely  low  relative  to 
predictions  from  measured  TP  and  TN  levels  and 


WATER  CYCLE— Field  2 
Lakes — Group  2H 

empirical  models  for  freshwaters.  Bioassays  indi- 
cated that  inorganic  phosphorous  was  not  limiting, 
whereas  ionrganic  nitrogen  was  limiting  algal 
growth.  Bacterial  densities  and  zooplankton  dry 
weight  were  high  (>  10(7)  cells/ml  and  >  1.0  mg/ 
liter,  respectively)  relative  to  predictions  from  Chi 
a  and  empirical  models  for  freshwaters.  Phyto- 
plankton biomass  was  insufficient  to  maintain  the 
zooplankton  populations;  bacteria  and  detrius  were 
likely  a  major  food  source  for  zooplankton.  This 
study  suggests  that  freshwater  models  are  not  ap- 
plicable to  prairie  saline  lakes.  (Author's  Abstract) 
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No.  1,  p  65-72,  January  1986.  4  fig,  2  tab,  41  ref. 

Descriptors:  'Benthic  fauna,  'Macroinvertebrates, 
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Cover  types,  Litter,  Decomposing  organic  matter, 
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The  seasonal  differences  in  benthic  invertebrate 
densities  and  biomass  within  the  dominant  vegeta- 
tion types  were  examined  in  a  series  of  5-ha  experi- 
mental marshes  in  south  central  Manitoba 
(Canada).  Following  periods  of  normal  water 
depths,  the  marshes  were  flooded  to  1  m  above  the 
existing  cattail  beds  for  up  to  2  yr  to  determine  the 
benthic  invertebrate  response  to  prolonged  above- 
normal  flooding  densities  and  biomass  were  low 
during  periods  of  normal  water  depths  when  com- 
pared with  levels  during  later  flooding.  The 
benthic  response  to  flooding  was  primarily  within 
the  herbivore-detrivore  group,  especially  non-pre- 
daceous  chironomids.  All  cover  types  other  than 
former  open-water  sites  showed  increases  in 
benthos  densities,  biomass,  and  numbers  of  taxa 
following  flooding.  The  increases  following  flood- 
ing appear  to  be  related  to  the  death  of  the  below- 
ground  components  of  the  emergent  vegetation, 
the  availability  of  coarse  organic  litter  early  in 
flooding,  and  the  development  of  fine  particulate 
organic  matter  during  flooding.  (Author's  Ab- 
stract) 
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The  authors  tested  the  hypothesis  that  microbe- 
mediated  changes  in  nutritional  quality  of  leaf  litter 
conditioned  at  low  pH  enhanced  larval  growth  of 
the  caddisfly  shredder  Clistoronia  magnifica.  Alder 
leaves  conditioned  for  more  than  3  wk  at  pH  4  had 
greater  fungal  biomass  and  bacterial  abundance 
than  leaves  conditioned  at  pH  6.  Differential  mi- 
crobial colonization  did  not  affect  ingestion  rates. 
Radioisotope  experiments  indicated  that  late-instar 
larvae  assimilated  microbe-derived  energy  from 
leaves  conditioned  at  pH  4  with  a  10-15%  higher 
efficiency  than  microbial  energy  from  leaves  con- 
ditioned at  pH  6  and  suggested  a  concomitant  5% 
increase  in  assimilation  of  leaf-derived  energy.  En- 
hanced growth  of  C  magnifica  at  low  pH  could  be 
accounted  for  by  increased  fungal  biomass  on 
leaves  conditioned  at  low  pH  and  increased  avail- 
ability of  leaf  energy,  presumably  due  to  additional 
modification  of  the  leaf  substrate  by  fungal  en- 
zymes. (Author's  Abstract) 
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A  series  of  studies  were  conducted  on  a  kinetic 
model  of  photosynthesis,  nutrient  ingestion,  and 
metabolism  for  algal  growth.  Coefficients  included 
in  the  proposed  model  were  examined  with  refer- 
ence to  experimental  data  on  growth  of  Chlorella 
sp.  It  is  shown  that  the  proposed  model  can  simu- 
late the  metabolism  of  algal  growth,  change  of 
intracellular  phosphorus  content,  and  effects  of 
nutrients  on  algal  growth.  (Author's  abstract) 
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VELOPMENT, 

National  Inst,  for  Water  Research,  Pretoria  (South 
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Water  exchange,   Land  reclamation,   Vegetation, 
Waterlogging,  Soviet  Union. 

This  is  the  first  treatise  appearing  in  the  English 
language  to  deal  with  the  general  hydrology  of 
peatlands.  Its  significance  stems  first  from  the 
unique  character  of  peatland  hydrology  and  the 
central  role  played  by  water  relations  in  the  estab- 
lishment and  maintenance  of  peatlands  and; 
second,  from  the  great  importance  of  peatlands  as 
objects  of  ecological,  geophysical  and  geographi- 
cal enquiry,  as  natural  resources  in  their  own  right 
and  as  areas  whose  peculiar  hydrological  charac- 
teristics present  a  formidable  challenge  to  agricul- 
ture, civil  engineering,  land  management  and  con- 
servation. The  course  of  development  of  peatlands 
depends  upon  the  climate  and  morphology  of  the 
site.  Mires  in  depressions  grow  differently  from 
those  in  interfluves  because  their  water  supply 
undergoes  a  different  sequence  of  changes.  From 
this  arises  a  system  of  peatland  classification  which 
combines  the  stratigraphy  of  the  peat  deposit  with 
the  characteristics  of  its  present  vegetation,  soil 
and  hydrology.  Thus  it  is  shown  how,  at  every 
stage  of  development,  differences  in  groundwater 
flow  are  responsible  for  differentiating  the  soil- 
physical  characteristics  and  associated  vegetation 
types  within  a  mire  ecosystem,  and  enables  them  to 
form  an  integrated  pattern  so  that  each  ecosystem 
behaves  as  a  functional  unit  in  peatland  terrain. 
Although  elements  of  this  approach  are  widely 
accepted  in  the  West,  no  general  quantitative  anal- 
ysis based  upon  it  has  as  yet  been  undertaken 
outside  the  Soviet  Union.  The  author  here  demon- 
strates the  use  of  such  analysis  in  evaluating  the 
effect  of  climate  on  peatlands,  in  the  general  eco- 
logical study  of  peatlands,  and  in  the  survey  of 
peatlands  by  air  photogrammetry,  using  it  to  iden- 
tify mechanisms  that  make  for  stability  in  peat- 
lands, especially  in  those  widely  misunderstood 
mire  ecosystems  which  contain  pools  or  lakes. 
(Lantz-PTT) 
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cides, Diurnal  distribution,  Annual  distribution. 

Assessment  of  the  ecological  state  and  the  ecotro- 
phical  metabolism  of  lakes,  reservoirs  and  slowly 
flowing  rivers  requires  biological  methods  which 
evaluate  the  primary  producers,  the  algae.  The 
biomass  of  living  algae  can  be  estimated  by  its 


chlorophyll  a  content.  The  degree  of  trophication 
is  therefore  reflected  by  the  quantity  of  chloro- 
phyll a.  Measurement  of  the  in  vivo  chlorophyll 
fluorescence  provides  a  reliable  method  of  evaluat- 
ing the  development  of  the  algae  biomass.  Prelimi- 
nary tests  on  the  polytrophic  shallow  lake  Duem- 
mer  (Lower  Saxony)  resulted  in  a  linear  correla- 
tion between  chlorophyll  a  content  and  defined 
fluorescence  yield  after  treatment  with  an  herbi- 
cide (CMU).  By  means  of  an  automatic  fluorome- 
ter  with  continuous  measurement  capability  it  is 
possible  to  follow  and  document  diurnal  and 
annual  algae  fluctuations  and  the  actual  productivi- 
ty of  the  living  cells  at  the  point  of  water  sampling 
(in  situ).  At  present  such  fluorometers  are  installed 
in  monitoring  stations  on  the  river  Weser  (Draken- 
burg)  and  on  the  shallow  lake  Duemmer  (See- 
mitte).  (Master-PTT) 
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The  usefulness  of  the  SP-403/5  echosounder  for 
investigation  of  the  thickness  of  lake  bottom  sedi- 
ments was  estimated.  The  investigation  was  carried 
out  on  Lake  Kortowo,  Poland.  Two  sections  were 
made  and  echograms  with  distinctly  marked  sedi- 
ment thicknesses  were  obtained.  The  obtained 
echograms  allow  a  preliminary  estimation  of  the 
displacement  of  sediments  in  the  lake.  Attention 
should  be  paid  to  the  fact  that  the  shape  of  the  lake 
bottom  on  the  echograms  may  be  distorted  in 
relation  to  reality,  particularly  the  angle  of  inclina- 
tion of  the  underwater  slope.  Numerous  factors 
may  limit  the  ultrasonic  wave  course,  both  in 
water  and  in  the  lake  sediments  themselves,  when 
using  an  echosounder.  These  factors  include: 
seston  floating  on  the  water  (for  instance  a  mass 
appearance  of  phytoplankton),  or  a  displacement  in 
the  sediment  stratigraphy  caused  by  erosive  inter- 
bedding  of  sand,  loam,  or  gravel.  In  order  to 
confirm  the  credibility  of  the  echograms  as  well  as 
their  proper  analysis,  several  borings  with  a  Doug- 
las drill  were  made.  (Doria-PTT) 
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Descriptors:  'Macroinvertebrates,  'Dunajec 
River,  'Poland,  'Drift,  Ecological  distribution, 
Population  density,  Seasonal  variations,  Photoaxis, 
Macrofauna,  Benthos. 

The  diel  activity  of  macroinvertebrate  drift  in  the 
middle  course  of  the  Dunajec  River,  Poland,  in 
certain  months  during  the  years  1980-81,  was  in- 
vestigated. Studies  on  diel  changes  in  drift  compo- 
sition and  intensity,  indicate  that  in  most  groups  of 
river  macrofauna,  even  in  different  climatic  zones, 
there  is  intensified  night  activity.  In  the  River 
Dunajec,  drift  density  also  increased  during  the 
night,  with  the  exception  of  Chironomidae,  which 
drifted  aperiodically.  There  was  an  intensified 
drifting  of  macrofauna  in  the  River  Dunajec  in 
summer  months,  caused  by  the  shortened  night. 
Sunshine  inhibits  the  drifting  of  animals  (negative 
phototaxis)  but  the  effect  of  moonlight  is  contro- 
versial. Some  authors  have  found  an  inhibiting 
effect  of  moonlight  on  the  detachment  of  orga- 
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jsms  from  the  substratum,  but  this  dependence 
vas  not  established  in  the  Dunajec.  The  lack  of 
ny  significant  dependence  between  drift  and 
enthos  density  established  in  the  present  work  is 
i  accordance  with  results  obtained  in  other  stud- 
M.  However,  significant  correlations  were  found 
etween  drift  and  benthos,  though  only  for  some 
txonomic  groups.  For  most  species,  this  depend- 
nce  appears  to  be  non-signincant.  (Doria-PTT) 
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)escriptors:  'Geochemistry,  'Hydrogen  ion  con- 
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leven  fresh  water  lakes  in  northern  New  Jersey 
ave  been  studied  for  their  reaction  to  acidic  depo- 
ition.  One  lake,  Catfish  Pond,  has  been  acidic  for 
t  least  four  years  (pH  4.58-5.64),  while  the  other 
ix  lakes  have  pH  values  in  the  6.0  to  10.0  range. 
Tie  following  aluminosilicates  were  detected  in 
ottom  sediments  from  these  lakes:  chlorite,  illite, 
aolinite,  and  possibly  vermiculite,  as  well  as 
juartz.  It  was  postulated  that  ion  exchange  and 
cidic  dissolution  are  the  dominant  factors  control- 
ing  (H+)  in  the  waters.  Consequently,  nine  geo- 
hemical  weathering  models  were  written  and  ex- 
mined  for  their  ability  to  predict  pH  values  in 
greement  with  measured  values.  Excellent  agree- 
lent  was  obtained  from  muscovite-gibbsite-kaolin- 
te  models  for  pHcal  with  pHlab.  For  Catfish 
'ond,  dissolution  models  of  muscovite  and  kaolin- 
te  also  gave  excellent  agreement.  Therefore,  it 
ppears  that  bottom  sediments  of  lakes  serve  as 
cidic  'sinks'  and  neutralize  overlying  waters.  This 
lso  suggests  a  technique  for  renovation  of  acidi- 
ied  lakes,  whereby  aluminosilicates  could  be 
dded  so  that  their  weathering  reactions  might 
oaintain  neutral  pH  values.  In  Catfish  Pond, 
veathering  may  have  proceeded  beyond  the  ion 
xchange  reaction  to  the  dissolution  of  the  sedi- 
nents.  (Doria-PTT) 
V86-05903 


A  CI  budget  is  presented  for  a  12  yr  period  (1970- 
1981)  for  CI  enriched  (approximate  volume- 
weighted  average  concentration  of  1500  mg  CI  per 
liter)  Onondaga  Lake,  New  York.  The  budget 
utilizes  continuous  discharge  and  lake  and  stream 
water  chemistry  data,  collected  at  approximately  2 
week  intervals,  over  the  12  yr  study  period. 
Budget  calculations  were  supplemented  by  high 
frequency  water  chemistry  data  from  the  lae  and 
the  tributary  carrying  the  major  portion  of  the 
loading.  More  than  85%  of  the  external  load  of  CI 
(approximately  9  x  10  to  the  8th  power  kg/year)  to 
the  lake  originates  from  an  alkali  manufacturer. 
Export  of  CI  from  the  lake  was  highly  correlated 
to  outflow  from  the  lake  (R  =  0.915,  for  a  resolu- 
tion of  1  mo).  A  good  balance  between  estimated 
external  loads  and  lake  export  was  obtained 
(within  7%)  for  the  12  yr  period,  indicating  that 
lake  concentrations  are  consistent  with  external 
loading  of  this  conservative  substance.  The  results 
of  this  analysis  contradict  previous  calculations 
that  indicated  40  to  50%  of  the  CI  in  the  lake 
originated  from  natural  internal  sources.  (Doria- 
PTT) 
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Life  cycles  were  studied  for  hydropsychid  popula- 
tions downstream  of  a  small  (0.06  ha)  impound- 
ment in  a  Minnesota  trout  stream  where  headwater 
springs  maintained  water  temperatures  between  2 
and  16  C  in  1981-1983.  Hydropsyche  slossonae 
Banks  and  Cheumatopsyche  pettiti  (Banks)  were 
both  univoltine  with  a  long  period  of  summer 
recruitment  beginning  in  late  June.  They  both 
overwintered  mainly  in  the  third  and  fourth  instars 
and  began  to  pupate  the  following  May.  Hydrop- 
syche riola  Denning  hatched  one  to  two  weeks 
earlier  and  grew  more  rapidly  in  summer  than  the 
other  species;  some  individuals  matured  within  two 
months  and  may  have  produced  a  small  second 
generation.  Most  of  the  H.  riola  population  over- 
wintered in  the  final  instar  and  began  pupating  the 
following  April.  The  largely  northern  distribution 
of  H.  riola  may  have  adapted  it  to  such  cool 
temperatures  that  the  Valley  Creek  temperatures 
were  relatively  warm  enough,  especially  in  winter 
and  early  spring,  to  promote  faster  growth  than 
usually  is  seen  in  North  American  species  of  Hy- 
dropsyche at  equivalent  temperatures.  (Doria- 
PTT) 
W86-05930 


stations  along  a  longitudinal  gradient  in  French 
Creek,  New  York  on  seven  biweekly  dates  during 
summer  1980.  The  distribution  pattern  of  fishes 
was  longitudinal;  species  additions  occurred  at  suc- 
cessive downstream  sampling  stations.  The  density 
of  the  benthic  macroinvertebrate  prey  complex 
varied  more  through  time  than  space  due  to  a 
midsummer  peak  in  invertebrate  populations. 
However,  diversity  varied  more  through  space 
than  time  due  to  a  direct  correspondence  with 
longitudinal  position  and  with  predator  diversity. 
Predaceous  benthic  fishes  gave  no  evidence  of 
resource  partitioning  by  prey  type  either  during 
the  period  of  lowest  prey  densities  or  because  of 
increased  numbers  of  potential  competitors.  In- 
stead, they  had  the  greatest  diet  breadth  when  prey 
densities  were  highest.  (Doria-PTT) 
W86-05932 


HISTORY  OF  DRAINAGE  AT  WICKEN  FEN, 
CAMBRIDGESHIRE,  ENGLAND,  AND  ITS 
RELEVANCE  TO.  CONSERVATION, 

Cambridge  Univ.  (England).  Dept.  of  Applied  Bi- 
ology. 

T.  A.  Rowell. 

Biological  Conservation,  Vol.  35,  No.  2,  p  111-142, 
March  1986.  4  fig,  2  tab,  71  ref. 

Descriptors:  'Drainage,  'Wicken  Fen,  'Cambrid- 
geshire, England,  'Conservation,  'Fens,  Ecology, 
Species  diversity,  Habitats,  Environment,  Water 
table  decline,  Water  table,  Wetlands,  Drainage  ef- 
fects. 

Wicken  Sedge  Fen  is  a  wetland  reserve  that  has 
suffered  a  lowered  water  table  in  recent  years.  This 
has  been  cited  as  responsible  for  a  subsequent  loss 
of  typical  plant  species,  the  contraction  of  typical 
plant  communities,  and  an  influx  of  some  new 
species.  However,  the  drainage  regime  has  been 
extremely  variable  in  the  past  as  a  result  of  drain- 
age activity  involving  the  piecemeal  draining  of 
nearby  land,  and  cycles  of  failure,  reinstatement, 
and  occasional  improvement  of  drainage  struc- 
tures. Efficient  modern  drainage  destroyed  these 
cycles  and  permanently  lowered  the  water  table. 
While  the  lowered  water  table  can  be  implicated  in 
some  ecological  changes  at  Wicken  Fen,  other 
factors,  notably  the  mowing  regime,  also  have 
been  important.  It  is  suggested  that  all  desirable 
plant  communities  could  be  maintained  or  created 
at  Wicken  by  partitioning  the  site,  manipulating 
the  water  table  locally,  and  maintaining  traditional 
management  where  appropriate.  (Doria-PTT) 
W86-05934 


TAXONOMY  OF  SYNURA  (CHRYSOPHY- 
CEAE)  EN  ONTARIO  WITH  SPECIAL  REFER- 
ENCE TO  TASTE  AND  ODOR  IN  WATER  SUP- 
PLIES, 

Ontario  Ministry  of  the  Environment,  Rexdale. 

Water  Resources  Branch. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-05936 


iURFACE    WATER    CHEMISTRY     IN    THE 
LWAS  BASENS, 

ifcrnell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 

ources. 

'or  primary  bibliographic  entry  see  Field  5B. 

V86-05907 


LWAS  MODEL:  FORMULATION  AND  APPLI- 
CATION, 

retra  Tech,  Inc.,  Lafayette,  CA. 

'or  primary  bibliographic  entry  see  Field  2K. 

V86-05908 


IHLORIDE  BUDGET  FOR  ONONDAGA 
LAKE,  NEW  YORK,  U.S.A., 

Jpstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
5.  W.  Effler,  and  C.  T.  Driscoll. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 
Vo.  1-2,  p  29-44,  January  1986.  8  fig,  1  tab,  23  ref. 

Descriptors:  'Path  of  pollutants,  'Chlorides,  *On- 
>ndaga  Lake,  'Chemical  analysis,  Lakes,  Water 
:hemistry,  New  York,  Alkalinity,  Pollution  load. 


PREDATOR  SPECIES  RICHNESS  AND  PREY 
POPULATION  VARIABHJTY:  EFFECTS  ON 
DIETS  OF  BENTHIC  STREAM  FISHES, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
Bureau  of  Fish  Management. 
M.  J.  Hansen,  S.  P.  Gloss,  and  B.  L.  Peckarsky. 
American  Midland  Naturalist,  Vol.  115,  No.  1,  p 
63-72,  January  1986.  2  fig,  4  tab,  35  ref. 

Descriptors:  'Species  diversity,  'Predation,  'Pop- 
ulation dynamics,  'Fish,  Benthic  fauna,  Aquatic 
populations,  Ecology,  Benthic  environment,  Ohio 
River  Basin,  Invertebrates,  Distribution  patterns, 
Temporal  distribution,  Spatial  distribution. 

The  feeding  ecology  of  benthic  fishes  was  exam- 
ined in  a  low-gradient  warm-water  stream  in  the 
upper  Ohio  River  basin  to  determine  (1)  the  degree 
of  dietary  similarity  among  predaceous  fishes;  (2) 
the  dietary  response  of  fishes  to  variable  prey 
abundance  (temporal  and  spatial);  and  (3)  the  die- 
tary response  of  fishes  to  varying  numbers  of  po- 
tential interspecific  competitors.  Eight  fish  species 
were  sampled  along  with  their  associated  potential 
benthic  invertebrate  prey  complex  at  nine  riffle 


EFFECTS    OF    DISTURBANCE    ON    MARSH 
SEED  BANKS, 

Utah  State  Univ.,  Logan.  Dept.  of  Fisheries  and 

Wildlife. 

For  primary  bibliographic  entry  see  Field  21. 

W86-05937 


MIXED-LAYER  DEEPENTNG  EN  LAKES 
AFTER  WTND  SETUP, 

Technische  Hogeschool  Delft  (Netherlands).  Lab. 

of  Fluid  Mechanics. 

C.  Kranenburg. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  Ill,  No.  9,  p  1279-1297,  September 

1985,  9  fig,  4  tab,  13  ref,  append. 

Descriptors:  'Lakes,  'Wind  tides,  'Mixed  layers, 
Surges,  Wind  flume,  Wind  shear,  Velocity,  En- 
trainment. 

Laboratory  experiments  on  wind-driven  mixed- 
layer  deepening  in  a  wind  flume  are  described  for 
the   situation   where   the   wind   shear   stress   has 
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become  balanced  by  a  streamwise  pressure  gradi- 
ent so  that  the  mean  mixed-layer  velocity  has 
vanished.  The  results  were  obtained  at  two  lengths 
of  the  flume,  and  include  visual  observations,  en- 
trainment  rates,  density  profiles,  velocity  profiles, 
and  profiles  of  turbulence  intensities.  An  intermedi- 
ate upwind  wedge  formed  by  accumulation  of 
mixed  water  was  observed  in  all  experiments.  The 
entrainment  law  obtained  agrees  with  Kraus  and 
Turner's  relationship,  and  is  almost  independent  of 
the  length  of  the  flume.  The  distributions  of  mean 
velocity  and  turbulence  intensities  in  the  mixed 
layer  are  similar  to  those  in  a  turbulent  bouindary 
layer  along  a  flat  plate.  (McFarlane-PTT) 
W86-05967 


TURBITY   CURRENT   WITH   EROSION   AND 
DEPOSITION, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-05982 


PRELIMINARY  INVESTIGATION  OF  PRI- 
MARY PRODUCTION  AND  DECOMPOSI- 
TION IN  FOUR  PEATLANDS  NEAR  SCHEF- 
FERVILLE,  QUEBEC, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

I.  Bartsch,  and  T.  R.  Moore. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  63, 
No.  7,  p  1241-1248,  July  1985,  1  fig,  8  tab,  41  ref. 

Descriptors:  'Peat  Bogs,  'Primary  Productivity, 
•Decomposition,  Conductivity,  Hydrogen  ion  con- 
centration, Topography,  Climates,  Fens,  Nutrients, 
Chemical  properties. 

Peatlands  are  common  features  of  temperature  and 
boreal  regions  of  the  northern  hemisphere.  Rates 
of  peat  accumulation  are  determined  by  the  ratio 
between  production  and  decomposition,  and  the 
interactive  effects  of  climate,  topography,  and  nu- 
trient supply  on  these  processes.  Peat  accumulation 
is  the  result  of  retarded  decomposition,  rather  than 
rapid  productivity.  The  water  chemistry  and  eco- 
logical type  of  four  peatland  sites  were  related: 
low  pH  and  conductivity  =  poor  fen,  intermediate 
pH  and  moderate  conductivity  =  transitional  fen, 
intermediate  pH  and  conductivity  =  rich  fen,  and 
neutral  pH  and  high  conductivity  =  extremely 
rich  fen.  (McFarlane-PTT) 
W86-06003 


SUCCESSION  AND  BIOMASS  ALLOCATION 
AS   CONTROLLED   BY   SPHAGNUM   IN   AN 
ALASKAN  PEATLAND, 
Duke  Univ.,  Durham,  NC.  Dept.  of  Botany. 
J.  O.  Luken,  W.  D.  Billings,  and  K.  M.  Peterson. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  63, 
No.  9,  p.  1500-1507,  September  1985,  2  fig,  6  tab, 
36  ref. 

Descriptors:  *Peat  Bogs,  'Succession,  'Alaska, 
*Biomass,  Permafrost,  Climates,  Primary  produc- 
tivity, Sphagnum. 

In  peat  bogs  underlain  by  permafrost,  succession 
can  occur  simultaneously  on  two  major  scales.  A 
microsuccession  can  be  identified  among  Sphag- 
num hummock-hollow  complexes,  and  a  macro- 
succession  can  occur  as  a  result  of  changes  in 
climate  or  geomorphic  processes  associated  with 
permafrost  melting  and  formation.  In  general,  areas 
with  standing  water  are  free  of  permafrost.  Com- 
parison of  a  bog  forest  (Picea)  with  an  Andromeda 
bog  indicates  that  1)  the  Andromeda  bog  is  wetter 
than  the  bog  forest,  2)  the  bog  forest  has  a  more 
diverse  flora,  3)  both  above-  and  below-ground 
vascular  plant  biomass  was  higher  in  the  bog 
forest.  Total  aboveground  net  primary  production 
of  the  shrub  and  herb  layer  in  the  bog  forest  and 
the  Andromeda  bog  was  74.2  and  52.8  gm/sq  m/ 
yr,  resp.  (McFarlane-PTT) 
W86-06004 


EFFECTS  OF  SALINITY  ON  PREFERRED 
AND  LETHAL  TEMPERATURES  OF  THE  MO- 
ZAMBIQUE TJXAPIA,  OREOCHROMIS  MOS- 
SAMBICUS  (PETERS), 


Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Fishery  Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-06014 


VARIABILITY  IN  THERMAL  STRATIFICA- 
TION IN  A  RESERVOIR, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
E.  M.  Owens,  S.  W.  Effler,  and  F.  Trama. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
2,   p  219-227,  April    1986.  4  fig,   3  tab,   21   ref. 

Descriptors:  'Thermal  stratification,  'Reservoir 
operation,  'Light  penetration,  'Weather,  Epilim- 
nion,  Metalimnion,  Hypolimnion,  Vertical  mixing, 
Flow-augmentation  reservoir,  Round  Valley  Res- 
ervoir, New  Jersey,  Mathematical  analysis. 

The  thermal  stratification  characteristics  of  a  flow- 
augmentation  reservoir,  Round  Valley  Reservoir, 
New  Jersey,  and  attendant  driving  conditions  were 
documented  and  analyzed  for  portions  of  3  yr. 
Substantial  differences  in  the  thermal  stratification 
regime  of  the  reservoir  occurred  in  response  to  the 
documented  changes  in  meteorological,  operating, 
and  light  penetration  conditions.  The  features  of 
stratification  that  were  affected  included:  the  depth 
of  the  upper  mixed  layer,  the  average  temperature 
of  the  epilimnion,  the  temperature  gradient  in  the 
metalimnion,  and  the  average  temperature  in  the 
hypolimnion.  (Author's  abstract) 
W86-06016 


COMPARISON  OF  FOUR  ARTIFICIAL  SUB- 
STRATES AND  THE  PONAR  GRAB  FOR 
BENTHIC  INVERTEBRATE  COLLECTION, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-06018 


MULTIVARIATE  ANALYSIS  OF  PROTIST 
COMMUNITD2S  IN  LENTIC  SYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
P.  M.  Stewart,  E.  P.  Smith,  J.  R.  Pratt,  P.  V. 
McCormick,  and  J.  Cairns,  Jr. 
Journal  of  Protozoology  JPROAR,  Vol.  33,  No.  2, 
p  152-156,  May  1986.  5  fig,  6  tab,  34  ref. 

Descriptors:  'Protists,  'Artificial  substrates, 
'Trophic  states,  'Hydrogen  ion  concentration, 
•Oxygen,  'Nutrients,  'Orthophosphates,  'Silica, 
Conductivity,  Multivariate  analysis,  Limnology, 
Physiocochemical  properties,  Alkalinity,  Chlor- 
ides, Temperature,  Ammonia,  Phosphate,  Principal 
component  analysis,  Douglas  Lake,  Lake  Munro, 
Walloon  Lake,  Bryants  Bog,  Cheboygan  Marsh, 
Michigan,  Species  diversity. 

The  roles  of  physico-chemical  parameters  in  struc- 
turing protist  communities  that  colonize  polyure- 
thane  foam  artificial  substrates  were  studied  in 
summer  1983.  Habitats  in  which  the  substrates 
were  placed  covered  a  wide  range  of  trophic 
states;  they  were  Douglas  Lake,  Lake  Munro,  Wal- 
loon Lake,  Bryant's  Bog,  and  Cheboygan  Marsh, 
all  in  northern  lower  Michigan.  Triplicate  artificial 
substrates  were  sampled  after  1,  3,  7,  14,  21,  and  42 
days  of  exposure.  During  this  study,  90  living 
protist  samples  were  examined  for  the  number  of 
kinds  of  species.  Water  samples  were  analyzed  for 
pH,  conductivity,  alkalinity,  chloride,  silica,  tem- 
perature, dissolved  oxygen,  ammonia,  and  total 
and  ortho-phosphate  concurrent  with  artificial  sub- 
strate collections.  A  total  of  546  protist  species 
were  recorded,  but  only  7  species  were  found  in 
over  50%  of  the  samples  and  121  species  were 
found  in  only  one  sample.  The  96  most  common 
species  were  examined  in  relation  to  environmental 
parameters  using  several  multivariate  statistical 
procedures.  Factor  analysis  (principal  components 
with  varimax  rotation)  performed  on  the  total  en- 
vironmental data  set  showed  tha  three  composite 
factors  explained  85%  of  the  variability  in  the  data 
set.  A  reciprocal  averaging  ordination  (RAO)  was 
used  to  reduce  species  presence/absence  data  and 
to  separate  samples  graphically  by  their  species 
composition.  Significant  correlations,  with  RAO- 
generated  axes  from  all  five  systems,  were  found 
with  pH,  oxygen,  and  a  nutrient  factor  to  axis  1. 


Factor  analysis  on  the  physico-chemical  param- 
eters of  the  three  lakes  showed  that  three  factors 
explained  71%  of  the  environmental  data  set  varia- 
bility. The  RAO-generated  axis  (axis  1)  was  corre- 
lated with  silica  ortho-phosphate,  and  Factor  2, 
which  was  primarily  comprised  of  loadings  from 
ortho-phosphate.  These  techniques  support  the  hy- 
pothesis that  a  limited  number  of  environmental 
parameters  strongly  affect  protist  community  com- 
position. (Author's  abstract) 
W86-O6028 


OXYGEN  PERCEPTION  AND  02  TOXICITY 
IN  THE  FRESHWATER  CILIATED  PROTOZO- 
AN LOXODES, 

Freshwater  Biological  Association,  Ambleside 
(England). 

B.  J.  Finlay,  T.  Fenchel,  and  S.  Gardener. 
Journal  of  Protozoology  JPROAR,  Vol.  33,  No.  2, 
p  157-165,  May  1986.  9  fig,  2  tab,  46  ref. 

Descriptors:  'Dissolved  oxygen,  'Limnology, 
•Loxodes,  'Animal  behavior,  'Cytochrome  oxi- 
dase, Toxicity,  Hydrogen  ion  concentration, 
Carbon  dioxide,  Sulfide,  Spatial  distribution,  Cya- 
nide, Sodium  azide,  Rotenone,  Antimycin  A,  Su- 
peroxide dismutase,  Enzymes,  Mortality,  Repro- 
duction, 2,4-Dinitrophenol,  2-Heptyl-4-hydroxy- 
quinoline-N-oxide,  Esthwaite  Water,  Priest  Pot, 
England. 

Loxodes  reached  peak  abundance  close  to  the 
oxic-anoxic  boundary  in  (02  >  or  =  5%  atmos- 
phere) in  two  lakes  (Esthwaite  Water  and  Priest 
Pot,  United  Kingdom),  in  test  tube  cultures,  and  in 
glass  chambers  with  horizontal  02  gradients.  Verti- 
cal profiles  of  C02,  pH,  sulfide,  and  Fe2  +  in  a 
lake  were  not  closely  related  to  Loxodes  abun- 
dance. In  a  laboratory  experiment,  Loxodes  fol- 
lowed a  retreating  source  of  02  and  was  repelled 
by  high  p02.  This  behavior  was  sustained  when 
cells  simultaneously  swam  up  or  down  gradients  of 
both  C02  and  pH.  Aggregation  of  cells  was  abol- 
ished by  KCN  (0.0001  to  0.000006  M).  Sodium 
azide  (0.1  to  0.0001  M)  had  no  effect,  and  2,4- 
dinitrophenol  sharpened  the  aggregation.  Rote- 
none, Antimycin  A,  and  2-heptyl-4-hydroxy-quino- 
line-N-oxide  had  no  obvious  effect.  Cytochrome 
oxidase  is  probably  the  oxygen  receptor.  Loxodes 
striatus  contained  low  activities  of  superoxide  dis- 
mutase and  catalase.  Extracellular  production  of 
superoxide  and  hydrogen  peroxide  were  probably 
not  responsible  for  the  exclusion  of  Loxodes  from 
water  with  a  high  p02.  Continuous  exposure  of 
Loxodes  to  oxygen  at  normal  atmospheric  pressure 
at  10  C  led  to  50%  mortality  in  10  days.  Cells  left 
free  to  swim  in  an  oxygen  gradient  doubled  their 
number  in  the  same  period.  Light  exacerbated  the 
toxic  effects  of  02.  Behavioral  responses  to  the 
dissolved  oxygen  tension  probably  controlled  the 
spatial  distribution  of  Loxodes.  (Author's  abstract) 
W86-06029 


STATISTICAL  ANALYSIS  OF  HEAVY  METAL 
CONCENTRATIONS  FROM  LAKE  SEDI- 
MENTS, 

Texas  A  and  M  Univ.,  College  Station.  Center  for 

Trace  Characterization. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-06088 


INTEGRATED   LAKE-WATERSHED  ACmiFI- 
CATION  STUDY:  SUMMARY, 

Electric  Power  Research  Inst.,   Palo  Alto,  CA. 

Environmental  Assessment  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-06092 


INTEGRATED   LAKE-WATERSHED   ACIDIFI- 
CATION STUDY:  ATMOSPHERIC  INPUTS, 

Oklahoma    State    Univ.,    Stillwater.    School    of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-06093 
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IIOGEOCHEMICAL  INFLUENCE  OF  VEGE- 
ATION  AND  SOILS  IN  THE  ILWAS  WATER- 
WEDS, 

iaine  Univ.  at  Orono.  Dept.  of  Botany  and  Plant 

•athology. 

'or  primary  bibliographic  entry  see  Field  5B. 

V86-06094 

dORPHOMETRIC  VARIATIONS  OF  FTVE 
TDAL  MARSH  HALOPHYTES  ALONG  ENVI- 
IONMENTAL  GRADD2NTS, 

)elaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
).  M.  Seliskar. 

American  Journal  of  Botany  AJBOAA,  Vol.  72, 
Jo.  8,  p  1340-1352,  August,  1985.  41  ref. 

)escriptors:  *Plant  morphology,  'Tidal  marshes, 
Halophytes,  *Boundaries,  'Wetlands,  Soil  water, 
ioil  chemistry,  Soil-water-plant  relationships. 
>regon. 

Morphological  characteristics  of  Deschampsia  ce- 
pitosa,  Grindelia  integrifolia,  Distichlis  spicata, 
aumea  carnosa,  and  Salicornia  virginica  varied 
ignificantly  along  transects  between  upper  and 
awer  portions  of  an  Oregon  salt  marsh.  The  quan- 
ity  of  aerenchymatous  tissue  in  S.  virginica  was 
reatest  at  the  lower,  wetter  end  of  the  transect, 
teproductive  effort  was  greatest  at  the  upper  dis- 
ributional  limit  of  G.  integrifolia  and  D.  spicata 
trhile  greatest  in  J.  carnosa  at  its  lower  limit.  Soil 
aoisture  and  soil  chemical  dtat  were  collected  to 
elate  morphometric  variation  to  environmental 
parameters.  Differences  in  plant  structure  may 
tave  applications  as  an  aid  in  determining  wetland 
oundaries.  It  is  suggested  that  the  evaluation  of 
tructural  response  could  be  useful  to  those  respon- 
ible  for  setting  wetland  boundaries  by  indicating 
arural  breaks  along  a  continuum.  (Alexander- 
TT) 
V86-06097 


X>SS  AND  UPTAKE  OF  15N-AMMONIUM  IN 
SUBMERGED  SOILS  OF  A  CATTAIL  MARSH, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Botany. 

I  V.  Dean,  and  D.  D.  Biesboer. 

American  Journal  of  Botany  AJBOAA,  Vol.  72, 

4o.  8,  p  1197-1203,  August,  1985.  1  fig,  2  tab,  30 

ef. 

Jescriptors:  'Nitrification,  *Denitrification, 
Marshes,  *Oxidation-reduction  potential,  •Cat- 
ails,  Soil-water-plant  relationships. 

V  study  of  uptake,  distribution,  and  recovery  of 
litrogen  by  field  populations  of  Typha  latifolia  L. 
cattails)  using  (15NH4)2S04  showed  that  75-3% 
53.6%  in  the  plant  and  21.7%  in  the  soil)  of  the 
sotopically  labeled  nitrogen  added  to  sampling 
cylinders  containing  a  single  cattail  plant  could  be 
ecovered  at  the  end  of  one  growing  season, 
vhereas  only  34.6%  could  be  recovered  from  con- 
rol  cylinders.  The  increased  recovery  of 
15NH4(+)-nitrogen  in  cylinders  containing  active- 
y  growing  T.  latifolia  compared  to  cylinders  not 
sontaining  plants  suggests  that  T.  latifolia  rapidly 
issimilates  labeled  nitrogen  before  it  is  lost  via 
lenitniication  or  uptake  by  free-living  soil  mecha- 
lisms.  Measurements  of  redox  potentials  in  a  60- 
:m-deep  field  core  planted  or  not  planted  with  T. 
atifolia  showed  that  only  the  top  2  and  5  cm  of  the 
water  column  was  oxidized  (>  200  mv  at  pH  7), 
■espectively.  The  remaining  58  and  55  cm  of  the 
;olumn,  including  the  soil-water  interface,  was  re- 
duced (<  200  mv  at  pH7).  The  presence  or  ab- 
lence  of  actively  growing  T.  latifolia  plants  in  the 
toil  cores  did  not  appear  to  alter  significantly  the 
redox  profile.  The  presence  of  an  oxidized  zone 
jverlying  a  reduced  zone  in  cores  collected  from 
ihe  field  indicates  that  a  portion  of  the  15NH4+- 
litrogen  added  to  cylinders  during  the  field  experi- 
ment may  have  been  lost  through  nitrification- 
ientrification  reactions.  (Author's  indicate) 
W86-06098 


AUTOMATIC  METHOD  FOR  ON-LINE  ESTI- 
MATION OF  THE  PHOTOSYNTHETIC  RATE 
rN  OPEN  ALGAL  PONDS, 

Ben-Gurion  Univ.  of  the  Negev,  Beersheba 
(Israel).  Dept.  of  Electrical  and  Computer  Engi- 


neering. 

S.  Ben-Yaakov,  H.  Guterman,  A.  Vonshak,  and  A. 

Richmond. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 

27,  No.  8,  p  1136-1145,  February  1986.  5  fig,  1  tab, 

22  ref. 

Descriptors:  'Computer  programs,  'Automation, 
•Photosynthesis,  *Algal  ponds,  Algal  growth, 
Algal  control,  Computer  models,  Mathematical 
analysis,  Dissolved  oxygen. 

An  analytical  model  for  measuring  the  dissolved 
oxygen  concentration  in  an  algal  minipond  was 
used  to  develop  a  new  method  for  estimating  on- 
line, the  net  oxygen  production  rate  of  the  biologi- 
cal process.  The  method  was  tested  experimentally 
and  was  found  to  provide  crucial  information  on 
the  vitality  of  the  biological  process,  and  an  early 
warning  of  any  possible  forthcoming  collapses  of 
the  ecosystem.  The  model  and  measurement 
method  could  provide  investigators  with  useful 
tools  for  optimizing  algal  cultivation  in  the  labora- 
tories and  plants.  The  method  can  easily  be  auto- 
mated and  is  therefore  useful  for  continuous  moni- 
toring, control  operations  and  laboratory  research, 
providing  a  tool  for  assessing  on-line  the  general 
performance  of  the  system.  Integrating  of  this 
method  into  an  optimization  algorithm  could  mark- 
edly aid  a  search  for  optimal  growth  conditions  of 
many  photosynthetic  organisms.  This  could  even- 
tually lead  to  the  development  of  'smart'  control- 
lers with  a  built-in  ability  to  seek  the  most  econom- 
ical growth  conditions.  (Jones-Pi  I) 
W86-06104 


EXTRACELLULAR  ORGANIC  CARBON  (EOO 
RELEASED  BY  PHYTOPLANKTON  AND  BAC- 
TERIAL PRODUCTION, 

Aarhus  Univ.  (Denmark).  Botanical  Inst. 

M.  Sondergaard,  B.  Riemann,  and  N.  O.  G. 

Jorgensen. 

Oikos,  Vol.  45,  No.  3,  p  323-332,  December,  1985. 

1  fig,  5  tab,  44  ref. 

Descriptors:  'Organic  carbon,  *Phytoplankton, 
•Bacteria,  'Primary  productivity,  Aquatic  produc- 
tivity, Aquatic  bacteria,  Lakes,  Coastal  waters,  Cy- 
cling nutrients,  'Denmark,  Radioactive  tracus. 

Parts  of  the  pelagic  carbon  cycle  were  investigated 
during  ten  diel  cycles  in  five  Danish  lakes  and  one 
coastal  area.  The  study  included  simultaneous 
measurements  of  primary  production,  phytoplank- 
ton  release  and  bacteria  assimilation  of  extracellu- 
lar organic  carbon  (EOC),  bacterial  production, 
and  bacterial  assimilation  of  dissolved  free  amino 
acids.  The  primary  production,  EOC  release  and 
assimilation  were  measured  with  the  C14-method 
and  particle  size  fractionation.  The  gross  release  of 
EOC  ranged  from  5  to  46%  of  the  diel  primary 
production  and  the  major  part  of  the  released 
products  were  assimilated  by  bacteria.  It  was 
shown  that  diel  time-course  incubations  should  be 
used  as  opposed  to  short-time  incubations.  The 
bacterial  production  was  estimated  by  two  meth- 
ods: the  frequency  of  dividing  cells  (FDC)  and  H3- 
thymidine  incorporation  into  DNA.  An  analysis 
based  on  primary  production  and  amino  acid  as- 
similation in  the  freshwater  samples  showed  that 
the  FDC-method  tended  to  overestimate  the  bacte- 
rial production,  whereas  the  thymidine-method 
probably  represented  the  true  order  of  magnitude 
with  a  trend  toward  underestimation.  In  the  lakes, 
the  assimilation  of  EOC  contributed  substantially 
(>80%)  to  the  bacterial  production  in  three  cases, 
moderately  (38-50%)  in  three  cases  and  was  of  less 
(<38%)  importance  in  one  case.  Due  to  the  pres- 
ence of  picophytoplankton  (<1  micron)  reliable 
results  were  not  obtained  at  the  coastal  station. 
(Author's  abstract) 
W86-06141 


EFFECT  OF  WATER  LEVEL  ON  DESICCA- 
TION OF  SPHAGNUM  IN  RELATION  TO 
SURROUNDING  SPHAGNA 

Uppsala    Univ.    (Sweden).    Inst,    of    Ecological 

Botany. 

For  primary  bibliographic  entry  see  Field  21. 

W86-06142 


EVIDENCE  THAT  FILTERABLE  PHOSPHO- 
ROUS IS  A  SIGNIFICANT  ATMOSPHERIC 
LINK  IN  THE  PHOSPHOROUS  CYCLE, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
W.  M.  Lewis,  M.  C.  Grant,  and  S.  K.  Hamilton. 
Oikos,  Vol.  45,  No.  3,  p  428-432,  December,  1985. 
1  fig,  1  tab,  12  ref.  Biomedical  Research  Support 
Grant  No.  RR  07012-16. 

Descriptors:  *Phosphorous,  *Atmospheric  deposi- 
tion, *Cycling  nutrients,  Path  of  pollutants,  Fate  of 
pollutants,  Watersheds,  Water  pollution  sources, 
Nutrients,  Lakes,  Filtrate,  Seasonal  variation,  Par- 
ticulate matter,  Organic  matter,  Phosphorous  com- 
pounds, Pollen,  Como  Creek,  Lake  Dillon,  Colora- 
do. 

The  deposition  of  phosphorous  (P)  from  the  atmos- 
phere was  measured  weekly  over  7  annual  cycles 
in  the  mountain  region  of  Colorado  at  the  Como 
Creek  watershed  and  Lake  Dillon.  Deposition  of  P 
consistently  reached  a  sharp  peak  in  early  summer, 
near  the  beginning  of  maximum  biological  activity. 
The  peak  was  associated  with  soluble  P  capable  of 
passing  through  a  filter.  Pollen  studied  showed 
that  the  peak  was  not  accounted  for  by  leaching  of 
P  from  pollen,  and  the  amounts  of  miscellaneous 
mineral  and  organic  particulate  materials  did  not 
account  for  the  peak.  Findings  suggest  that  P  is 
transported  as  a  filterable,  water-soluble  substance, 
probably  of  biological  origin,  in  large  amounts 
over  a  short  period  of  time.  Such  a  transport 
mechanism  may  account  for  significant  long-dis- 
tance P  transport.  (Geiger-PTT) 
W86-06143 


21.  Water  In  Plants 


SECONDARY  PRODUCTION,  EMERGENCE, 
AND  EXPORT  OF  AQUATIC  INSECTS  OF  A 
SONORAN  DESERT  STREAM, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
J.  K.  Jackson,  and  S.  G.  Fisher. 
Ecology  ECOLAR,  Vol.  67,  No.  3,  p  629-638, 
June  1986.  6  tab,  2  fig,  74  ref. 

Descriptors:  'Aquatic  insects,  'Ecosystems,  'Sec- 
ondary productivity,  Desert,  Emergence,  Export, 
Stream,  Arizona,  Sonora  Desert. 

Aquatic  insect  secondary  production,  emergence, 
and  export  of  adults  to  the  adjacent  terrestrial 
ecosystem  were  assessed  in  Sycamore  Creek,  Ari- 
zona, by  means  of  benthic  sampling,  emergence 
traps,  and  catch-nets  that  passively  sampled  adults 
fairing  into  the  stream.  Sycamore  Creek  is  an  inter- 
mittent Sonoran  Desert  stream,  32  km  northeast  of 
Phoenix,  Arizona.  Secondary  production  and 
emergence  were  estimated  for  7  groups  of  aquatic 
insects  (Chironomidae,  14  species;  Baetis  quilleri 
Doods,  Baetidae;  Leptohypes  packeri  Allen,  Tri- 
corythidae;  Tricorythodes  dimorphus  Allen,  Tri- 
corythidae;  Helicopsyche  mexicana  banks,  Heli- 
copsychidae;  Cheumatopsyche  arizonensis,  Ling, 
Hydropsychidae;  Cryptolabis  sp.,  Tipulidae.) 
Annual  secondary  production  was  120.9  g/sq  m/yr 
and  emergence  we  23.1  grams/sq  m/yr  (  in  dry 
mass  units).  The  ratio  of  annual  emergence  to 
annual  production  varied  among  taxa  and  ranged 
from  2%  to  29%.  Chironomids  comprised  48.2% 
of  production  and  59.7%  of  emergence  and  may- 
flies accounted  for  45.9%  and  19.2%,  respectively. 
Approximately  3%  of  emergent  insect  biomass  re- 
turned to  the  stream;  thus  22.4  g/sq  m/yr  was 
transferred  to  the  adjacent  terrestrial  ecosystem. 
The  transfer  of  a  significant  portion  of  aquatic 
insect  biomass  to  the  terrestrial  habitat  reduced 
insects  available  to  stream  insectivores  while  pro- 
viding prey  for  insectivores  in  neighboring  terres- 
trial ecosystems.  (Peters-PTT) 
W86-05451 


COMPARATIVE  WATER-USE  RATES  AND  EF- 
FICIENCTES,  LEAF  DD7FUSTVE  RESIST- 
ANCES, AND  STOMATAL  ACTION  OF 
HEALTHY  AND  STRD?E-SMUTTED  KEN- 
TUCKY BLUEGRASS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Horticul- 
ture. 
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Field  2— WATER  CYCLE 
Group  21 — Water  In  Plants 


J.  L.  Nus,  and  C.  F.  Hodges. 

Crop  Science  CRPSAY,  Vol.  26,  No.  2,  p  321-324, 

March/April,  1986.  3  fig,  29  ref. 

Descriptors:  'Kentucky  bluegrass,  'Water  stress. 
•Stomata,  'Water-use  rate,  'Water-use  efficiency, 
Leaf  diffusive  resistance,  Light,  Epidermis,  Plant 
pathology,  Osmosis,  Transpiration,  Leaves,  Water 

Potentials,  Grasses. 

Kentucky  bluegrass  'Merion'  systemically  infected 
by  U  striiformis  (stripe  smut)  was  compared  in 
controlled-environment  chambers  with  healthy 
plants  for  water-use  rate  (WUR)  and  efficiency 
(WUE),  leaf  diffusive  resistance  (LDR),  and  criti- 
cal leaf-water  potentials  for  stomatal  closure. 
Leaves  of  infected  plants  with  immature  sori  and 
no  visible  rupturing  of  the  epidermis  did  not  differ 
in  WUR  or  WUE  from  healthy  plants.  Leaves  of 
infected  plants  with  mature  sori  with  moderate  to 
heavy  speculation  and  subsequent  epidermal 
damage  showed  sharp  decreases  in  WUR  and 
WUE  compared  with  healthy  plants  or  infected 
leaves  with  immature  sori  and  a  visibly  intact 
epidermis.  No  differences  were  observed  in  LDR 
between  healthy  and  infectedplants  with  mature 
or  immature  sori  in  the  light.  The  LDR  of  infected 
plants  in  the  dark  was  reduced  only  slightly  by 
immature  sori,  but  the  presence  of  mature  sori  and 
subsequent  epidermal  rupturing  lowered  LDR  to 
values  similar  to  those  exhibited  by  both  healthy 
and  infected  plants  in  the  light.  Stomatal  closure 
on  infected  leaves  with  immature  sori  occurred  at 
lower  leaf-water  potentials  than  on  healthy  leaves, 
suggesting  a  degree  of  osmotic  adjustment  in  re- 
sponse to  pathogen-induced  water  stress.  (Roches- 
ter-PTT) 
W86-05508 


RIVER  RESEARCH  GETS  WASHED  AWAY, 

For  primary  bibliographic  entry   see  Field   6G. 
W86-05541 


EFFECTS  OF  FLOODENG  AND  SEDEMENTA- 
TION  ON  GERMrNATION  AND  SURVIVAL 
OF  LUDWIGIA  LEPTOCARPA  (NUTT.)  HARA, 

Georgia  Univ.,  Athens. 

For  primary  bibliographic  entry  see   Field   5G. 

W86-05804 


SHORELENE  REVEGETATION  STUDIES  AT 
LAKE  TEXOMA  ON  THE  RED  RD7ER,  TEXAS- 
OKLAHOMA, 

Southeastern  Oklahoma  State  Univ.,  Durant.  Dept. 

of  Biological  Sciences. 

J.  E.  Lester,  C.  V.  Klimas,  H.  H.  Allen,  and  S.  G. 

Shetron. 

Final  Report.  Technical  Report  E-86-1,  January 

1986.  41  p,  17  fig,  5  tab,  1  append.  Contract  No. 

DACW56-79-C-0202. 

Descriptors:  'Revegetation,  'Lake  Texoma,  'Red 
River,  'Texas,  'Oklahoma,  Shoreline  cover, 
Flooding,  Plant  growth,  Arundo  donax,  Panicum 
virgatum,  Salix  mgra,  Flood  tolerance,  Lakes,  Res- 


Three  years  of  field  studies  were  conducted  at 
Lake  Texoma  on  the  Texas-Oklahoma  border  to 
evaluate  the  suitability  of  selected  plant  species  for 
use  in  reservoir  shoreline  revegetation  projects. 
The  plants  were  subjected  to  various  inundation 
treatments  and  were  monitored  for  survival  and 
growth.  Two  field  sites  were  established:  one  on 
the  shoreline  of  Lake  Texoma,  the  other  in  a 
nearby  small  impoundment  where  water  levels 
were  controlled.  Of  16  species  tested,  11  demon- 
strated sufficient  flood  tolerance  to  merit  consider- 
ation in  shoreline  revegetation  programs  in  the 
south-central  United  States.  Two  herbaceous  spe- 
cies, Aruno  donax  and  Panicum  virgatum,  appear 
to  be  well  adapted  to  a  range  of  inundation  condi- 
tions, including  up  to  7  weeks  of  growing  season 
flooding.  Woody  species  were  generally  less  suc- 
cessful than  herbaceous  species,  but  several,  espe- 
cially Salix  nigra,  demonstrated  considerable  inun- 
dation tolerance.  Experimental  data  presented  in 
this  report  should  facilitate  planting  programs  by 
providing  an  indication  of  species  tolerances  of  a 
range  of  potential  inundation  depth  and  duration 
conditions.  (Author's  abstract) 


W86-05805 


EVAPOTRANSPIRATION   OF  SMALL  CONI- 
FERS, 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 

and  Irrigation  Engineering. 

For  primary   bibliographic   entry  see   Field   2D. 

W86-05918 


EVAPOTRANSPIRATION  MODEL  FOR  SEMI- 
ARID  REGIONS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic   entry  see   Field   2D. 

W86-05920 


WATER  USE  CHARACTERISTICS  OF  DACTY- 
LIS  GLOMERATA  L.,  LOLIUM  PERENNE  L. 
AND  L.  MULTIFLORUM  LAM.  PLANTS, 

Welsh  Plant  Breeding  Station,  Aberystwyth.  Crop 

Genetics  Group. 

H.  Thomas. 

Annals  of  Botany  ANBOA4,  Vol.  57,  No.  2,  p  211- 

223,  February  1986.  4  fig,  3  tab,  24  ref. 

Descriptors:  'Water  requirements,  'Grasses, 
'Plant  physiology,  Cocksfoot,  Ryegrass,  Drought 
resistance,  Leaves,  Roots,  Transpiration. 

Cocksfoot  (Dactylis  glomerata  L.),  perennial  rye- 
grass (Lolium  perenne  L.),  and  Italian  ryegrass  (L. 
multiflorum  Lam.)  plants  were  grown  on  deep  (75- 
95  cm)  columns  of  soil  in  greenhouses  and  growth 
rooms  with  and  without  irrigation.  The  species  in 
which  growth  declined  least  rapidly  after  water 
had  been  withheld  were  those  that  transpired  most 
slowly.  During  early  establishment  in  the  green- 
house, cocksfoot  transpired  least  because  of  slow 
root  growth.  In  the  growth  room,  when  root  sys- 
tems were  deeper  and  denser,  perennial  ryegrass 
transpired  least  due  to  low  leaf  water  conductance. 
Results  are  discussed  in  relation  to  (1)  drought 
resistance  in  the  three  species;  (2)  breeding  for 
increased  drought  resistance  through  modifying 
root  distribution  and  leaf  water  conductance;  and 
(3)  the  use  of  isolated  soil  columns  in  water  rela- 
tions studies.  Breeding  for  improved  for  water-use 
efficiency  through  a  reduced  root  system  may 
confer  drought  resistance  in  perennial  temperate 
grasses  only  during  establishment  only.  Restriction 
of  transpiration  through  reduction  in  leaf  water 
conductance  has  the  advantages  that  water  is  con- 
served and  tissue  water  stress  is  reduced.  Disad- 
vantages are  that  there  is  less  evaporative  cooling 
and  C02  assimilation  may  be  reduced.  (Doria- 
PTT) 
W86-05933 


EFFECTS  OF  DISTURBANCE  ON  MARSH 
SEED  BANKS, 

Utah  State  Univ.,  Logan.  Dept.  of  Fisheries  and 

Wildlife. 

L.  M.  Smith,  and  J.  A.  Kadlec. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  63, 

No.  12,  p  2133-2137,  December  1985.  2  tab,  44  ref 

Descriptors:  'Seeds,  'Marshes,  'Germination, 
•Water  level  fluctuations,  Drawdown,  Wetlands, 
Great  Salt  Lake,  Marsh  plants,  Flooding,  Aquatic 
plants,  Salinity,  Fire,  Vegetation  regrowth. 

Seed  numbers  and  the  species  composition  of  seed 
banks  (germinable  seeds)  from  a  marsh  adjacent  to 
the  Great  Salt  Lake  were  compared  among  five 
vegetation  types  prior  to  and  during  a  drawdown, 
prior  to  and  after  fire,  and  after  restoration  of 
normal  water  levels.  Substrate  samples  were  proc- 
essed in  the  greenhouse  under  submersed  and  moist 
soil  treatments  to  simulate  the  two  germination 
conditions  found  in  the  field.  After  the  fire,  seed 
movement  into  the  different  vegetation  types  was 
also  estimated.  Numbers  of  germinable  seeds  were 
not  depleted  during  the  drawdown,  possibly  owing 
to  increased  salinity  and  the  presence  of  standing 
vegetation.  Fire  had  little  effect  on  seed  banks  and 
subsequent  seedling  response.  In  general,  seed 
banks  were  not  affected  by  disturbance  (e.g.,  burn- 
ing, drawdown).  The  movement  of  seeds  into  the 
different  vegetation  types  indicated  that  seed  in- 


gress could  be  important  when  one  considers  po- 
tential vegetation  change.  Seed  banks  of  open 
water  sites  contained  few  germinable  seeds  com- 
pared with  Scirpus  lacustris,  S.  maritimus,  Distich- 
iis  spicata,  and  Typha  spp.  sites.  Open  water  sites 
were  devoid  of  vegetation  and  had  few  physical 
barriers,  and  seeds  continued  to  move  through  air 
or  water  across  these  areas  until  a  barrier  was 
reached  (e.g.,  sites  with  vegetation).  (Doria-PTT) 
W86-05937 


WHOLE-PLANT  CARBON  BALANCE  DURING 

OSMOTIC  ADJUSTMENT  TO  DROUGHT  AND 

SALINITY  STRESS, 

K.  J.  McCree. 

Australian  Journal  Plant  Physiology,  Vol.  13,  No. 

l,p  33-43,  1986.  6  fig,  32  ref. 

Descriptors:  'Salinity,  'Drought,  'Crop  produc- 
tion, Carbon  balance,  Photosynthesis,  Osmotic  ad- 
justment, Sorghum,  Water  stress,  Agricultural. 

The  whole-plant  daily  carbon  balance  (the  24  hour 
sum  of  photosynthetic  input  of  substrate  carbon 
per  plant  and  loss  of  carbon  through  respiration)  is 
the  C02  exchange  measure  that  relates  most  close- 
ly to  crop  production  rates.  Water  stress  reduces 
the  photosynthetic  input,  reducing  both  leaf  area 
and  photosynthetic  rate  per  unit  leaf  area.  Respira- 
tory losses  are  reduced  more  or  less  proportionate- 
ly. A  less  than  proportional  loss  was  observed 
during  osmotic  adjustment  in  sorghum  (Sorghum 
bicolor  (L)  Moench):  the  metabolic  cost  of  storing 
photosynthate  and  using  it  for  osmotic  adjustment 
was  less  than  the  cost  of  converting  it  to  new 
biomass.  A  slightly  increased  metabolic  cost  is 
often  found  under  salt  stress  but,  in  sorghum  plants 
that  were  salinized  and  then  water  stressed,  the 
adverse  effects  of  salt  were  mitigated  by  decreased 
water  loss  rates  and  enhanced  osmotic  adjustment 
during  water  stress.  More  tests  involving  combined 
salt  and  water  stress  are  needed.  The  physiological 
literature  has  little  to  say  on  the  subject  of  water 
stress  in  the  presence  of  salt,  despite  its  obvious 
practical  importance.  (Peters-PTT) 
W86-05955 


METABOLIC  EFFECTS  OF  WATER  AND  SA- 
UNITY  STRESS  IN  RELATION  TO  EXPAN- 
SION OF  THE  LEAF  SURFACE, 

Wake  Agricultural  Research  Inst.,  Glen  Osmond 

(Australia).  Dept.  of  Plant  Physiology. 

D.  Aspinall. 

Australian  Journal  Plant  Physiology,  Vol.  13,  No. 

1,  p  59-73,  1986.  2  tab,  4  fig,  71  ref. 

Descriptors:  'Salinity,  'Water  stress,  'Metabolism, 
Leaf  expansion,  Metabolic  dysfunction,  Organic 
solutes,  Plant  physiology. 

Leaf  expansion  is  comparatively  sensitive  com- 
pared to  the  onset  of  stress,  and  metabolic  dysfunc- 
tions purported  to  contribute  to  the  leaf  expansion 
response  can  be  judged  against  this  sensitivity. 
Accumulated  evidence  does  not  support  the  prop- 
osition that  leaf  expansion  is  controlled  primarily 
by  the  availability  of  basic  metabolites  during  ex- 
posure to  stress,  nor  is  there  any  evidence  for  the 
primary  of  any  specific  metabolic  lesion.  Certain 
metabolic  consequences  of  stress,  particularly 
those  leading  to  the  accumulation  of  specific  or- 
ganic solutes,  are  viewed  as  adaptive.  Such  re- 
sponses must  be  viewed  in  the  light  of  their  meta- 
bolic costs  and  the  possibility  that  they  contribute 
more  to  survival  than  to  continued  growth  and 
expansion.  The  orderly  inhibition  of  synthetic 
pathways  in  the  expanding  tissues  and  the  switch- 
ing of  incoming  substrate  to  compatible  solute 
production  upon  stress  suggests  coordination  of 
the  stress  response,  which  may  be  achieved 
through  growth  itself  or  through  response  to  cell 
turgor,  osmotic  potential,  or  water  potential. 
(Peters-PTT) 
W86-05956 


ION     RELATIONS     OF     PLANTS     UNDER 
DROUGHT  AND  SALINITY, 

Sussex  Univ.,  Brighton  (England).  School  of  Bio- 
logical Sciences. 
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r.  J.  Flowers,  and  A.  R.  Yeo. 

Australian  Journal  Plant  Physiology,  Vol.  13,  No. 

I,  p  75-91,  1986.  2  tab,  5  fig,  73  ref. 

Descriptors:  'Salinity,  'Drought,  'Osmotic  pres- 
lure,  Leaf  cells,  Osmotic  adjustment,  Ions,  Xeno- 
)hytes,  Mesophytes,  Halophytes,  Toxicity, 
Sodium. 

["he  relations  of  mature  leaf  cells  of  plants  growing 
inder  saline  conditions  are  reviewed.  Ions  are  of 
'undamental  importance  to  the  water  relations  of 
eaf  cells.  Under  saline  conditions,  their  continued 
:ellular  function  depends  upon  osmotic  adjustment 
vith  more  ions,  and  to  be  successful  these  ions 
nust  be  accumulated  into  the  protoplast  at  the  rate 
it  which  they  are  supplied.  A  failure  to  do  this 
■esults  in  dehydration  either  through  underadjust- 
nent  or  water  loss  to  the  cell  walls.  The  situation 
inder  drought  conditions  is  more  complex.  For 
terophytes  ions  are  important  in  the  generation  of 
ow  osmotic  potentials,  although  physical  proper- 
ies  of  the  plant  are  also  vital  to  drought-tolerance, 
iowever,  for  mesophytes  adapting  top  a  drought, 
he  supply  of  ions  from  the  roots  is  limited  (by 
liffusion  through  the  soil)  and  they  have  a  relative- 
y  minor  role  in  osmotic  adjustment.  For  succulent 
lalophytes  (Suaeda  maritima),  the  demand  for  os- 
notic  adjustment  in  the  leaves  matches  closely 
perhaps  exceeds)  the  supply  from  the  roots.  Ex- 
panding leaves  accumulate  sodium  at  a  greater  rate 
han  expanded  leaves  and  apoplastic  salt  concen- 
rations  do  not  exceed  those  in  the  protoplast,  for 
alt-sensitive  species  (Oryza  sativa)  supply  exceeds 
lemand,  resulting  in  a  sustained  rate  of  xylem 
ielivery  of  sodium  to  the  expanded  leaves.  This  in 
urn  leads  to  either  excessive  apoplastic  ion  con- 
jentrations  in  the  leaves  and  death  through  dehy- 
Iration  or  excessive  symplastic  concentrations  and 
leath  through  ion  toxicity.  (Peters-PTT) 
iV86-05957 


iVHOLE-PLANT  RESPONSES  TO  DROUGHT, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

fflanzenoekologie. 

E.  D.  Schulze. 

Australian  Journal  Plant  Physiology,  Vol.  13,  No. 

,  p.  127-141,  1986.  7  fig.  66  ref. 

Descriptors:  'Drought,  'Humidity,  'Plant  water 
relations,  Carbon,  Stomata,  Photosynthesis,  Soy- 
)eans,  Xylem,  Plant  physiology,  Leaves,  Water 
xrtential. 

rhe  partitioning  of  carbon  and  interactions  which 
:ause  limitation  on  gas  exchange  and  plant  growth 
inder  conditions  of  a  limited  supply  of  water  and 
tutrients  are  discussed.  Possible  mechanisms  of 
sffects  of  air  humidity  on  stomata!  functioning  and 
:arbon  assimilation  are  described.  There  is  a  direct 
response  of  stomata  and  CO(2)  assimilation  to 
:hanges  in  air  humidity  which  limits  the  luxes  of 
CO(2)  and  vapor  loss  at  the  leaf  level  and  which 
ietermines  the  canopy  transpiration  when  the  aer- 
xlynamic  boundary  resistance  is  small.  A  direct 
signal  from  the  root  to  the  stomata  appears  to 
regulate  leaf  conductance  as  the  soil  dries  but  prior 
to  leaf  wilting.  It  is  possible  that  this  signal  also 
affects  CO(2)  assimilation,  but  the  effect  on  photo- 
synthesis appears  to  be  species-dependent.  Plant 
water  relations  interact  with  carbon  partitioning, 
but  the  underlying  mechanisms  are  obscure.  An 
adverse  xylem  water  potential  can  stop  extension 
growth  in  soybean  seedlings.  Within  whole  plants, 
however,  effects  of  xylem  water  potential  on  leaf 
expansion  become  more  complex.  They  must  be 
integrated  with  signals  from  the  roots,  which  grow 
faster  when  leaf  growth  is  diminished.  With  moist 
soil,  but  dry  air,  plant  growth  is  probably  reduced 
by  short  term  perturbations  in  the  leaf  water  bal- 
ance. Stem  growth  can  also  be  promoted  without 
signals  from  the  subtending  shoot,  excepting  the 
flow  of  water  within  the  xylem.  The  plant  internal 
water  status  may  not  affect  gas  exchange  and 
carbon  partitioning  significantly  unless  the  plant 
fails  to  maintain  a  flow  of  water  through  the 
epidermis  and  through  the  root  tips.  (Peters-PTT) 
W86-05958 


WHOLE-PLANT  RESPONSES  TO  SALINITY, 

Commonwealth  Scientific  and  Industrial  Research 


Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

R.  Munns,  and  A.  Termaat. 

Australian  Journal  Plant  Physiology,  Vol.  13,  No. 

1,  p  143-160,  1986.  1  tab,  9  fig,  87  ref. 

Descriptors:  'Salinity,  'Halophytes,  'Leaves, 
Roots,  Macronutrients,  Shoot  water  potential, 
Apoplast,  Carbohydrates,  Water  potential,  Toxici- 
ty- 

The  whole-plant  responses  to  salinity  are  discussed 
to  answer  the  question  of  what  limits  growth  of 
non-halophytes  in  saline  soils.  Leaf  growth  is  more 
sensitive  to  salinity  than  root  growth.  Effects  of 
short-term  exposures  are  considered  separately 
from  long-term  exposure.  Concentrated  macronu- 
trients have  the  same  effect  as  isosmotic  NaCl  in 
the  short  term.  Increased  shoot  water  potential 
does  not  increase  growth.  Rate  of  transport  of 
Na(+)  of  Cl(-)  to  the  shoot  does  not  correlate  with 
rapid  growth  rate.  There  is  rapid  growth  recovery 
on  re  watering  despite  no  change  in  tissue  Na(+) 
or  Cl(-)  levels.  Excess  salt  builds  up  in  apoplast. 
Concentrated  macronutrients  are  less  toxic  than 
isosmotic  NaCl  in  the  long  term.  Excess  salt  causes 
death  of  oldest  leaves.  Low  carbohydrate  reserves 
may  affect  growing  regions.  (Peters-PTT) 
W86-05959 


SALINITY  RESISTANCE  IN  RICE  (ORYZA 
SATIVA  L.)  AND  A  PYRAMIDING  APPROACH 
TO  BREEDING  VARJETDZS  FOR  SALINE 
SOILS, 

Sussex  Univ.,  Brighton  (England).  School  of  Bio- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 
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ADAPTATION  TO  WATER  DEFICITS:  A 
CHANGING  PERSPECTIVE, 

Commonwealth  Scientific  Industrial  Research  Or- 
ganization, Wembley  (Australia).  Lab.  for  Rural 
Research. 
N.  C.  Turner. 

Australian  Journal  of  Plant  Physiology,  Vol.  13, 
No.  1,  p  175-190,  1986.  3  tab,  5  fig,  92  ref. 

Descriptors:  'Plant  tissues,  'Water  deficit,  'Stoma- 
ta, Soils,  Roots,  Shoots,  Water  stress,  Leaf  hydra- 
tion, Growth,  Plant  physiology,  Drought. 

This  review  examines  the  evidence  for  turgor  as  a 
transducer  of  stress,  the  evidence  for  the  root  as 
the  sensor  of  soil  water  deficits,  the  possible  role  of 
plant  growth  regulators  in  transferring  water  defi- 
cits, the  possible  role  of  plant  growth  regulators  in 
transferring  signals  indicating  increasing  soil  water 
deficits  from  the  root  to  the  shoot,  and  reevaluates 
the  various  phenological,  physiological  and  mor- 
phological mechanisms  of  adaptation  to  stress  in 
relation  to  the  changing  perception  of  the  control 
mechanisms.  The  current  developments  on  the  role 
of  leaf  hydration  on  leaf  growth  and  stomatal 
action  are  not  always  closely  correlated  with 
changes  in  leaf  hydration.  Soil  and  root  water 
relations  affect  leaf  growth  and  stomatal  function. 
A  role  for  plant  growth  regulators  is  postulated. 
The  influence  of  this  changed  perspective  on  the 
adaptation  of  plants  to  water  deficits  is  discussed. 
The  importance  of  the  adaptation  of  roots  to  water 
deficits  is  highlighted  and  the  need  for  more  stud- 
ies on  the  interaction  between  the  shoot  and  the 
root  is  emphasized.  (Peters-PTT) 
W86-05961 


RESISTANCE  TO  DROUGHT  AND  SALINITY: 
AVENUES  FOR  IMPROVEMENT, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

For  primary  bibliographic  entry  see  Field  3F. 
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WATER  TRANSFER  BY  PLANT  ROOTS  FROM 
WET  TO  DRY  SOU, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see   Field   2D. 
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PHYSIOLOGICAL  RESPONSES  OF  THREE 
NORTHERN  CONIFERS  TO  RAPID  AND 
SLOW  INDUCTION  OF  MOISTURE  STRESS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
G.F.  Buxton,  D.  R.  Cyr,  E.  B.  Dumbroff,  and  D. 
P.  Webb. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  63, 
No.  7,  p  1171-1176,  July  1985,  2  fig,  6  tab,  21  ref. 

Descriptors:  'Conifers,  'Moisture  Stress,  'Plant 
water  potential,  Black  Spruce,  White  Spruce,  Jack 
Pine,  Physiological  ecology,  Water  potentials,  Os- 
motic pressure,  Turgidity,  Transpiration,  Plant 
growth. 

The  response  of  black  and  white  spruce  and  jack 
pine  to  slow  and  rapid  induction  of  moisture  stress 
was  evaluated  during  soil  drying  and  exposure  to 
liquid  cultures  of  polyethylene  glycol  8000. 
Marked  changes  in  water,  osmotic,  and  pressure 
potentials  were  observed  in  all  three  species,  but 
water  potentials  were  the  most  sensitive  indicators 
of  moisture  stress.  The  highest  resistance  to  loss  of 
turgor  and  the  maximum  adjustment  to  moisture 
stress  were  observed  in  white  spruce.  Shoot 
growth  and  transpiration  declined  in  the  three 
conifers  at  relatively  low  stress  intensities.  (Au- 
thors' abstract) 
W86-06001 


DISTRIBUTION  OF  XYRIS  DD7FORMIS 
ALONG  A  GRADIENT  OF  EXPOSURE  TO 
WAVES:  AN  EXPERIMENTAL  STUDY, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 
S.  D.  Wilson,  P.  A.  Keddy,  and  D.  L.  Randall. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  63, 
No.  7,  p  1226-1230,  July  1985,  4  fig,  1  tab,  24  ref. 

Descriptors:  'Plant  Growth,  'Shoreline  cover, 
'Wave  Action,  'Macrophytes,  Lakes,  Ontario, 
Vegetation,  Bionmass,  Seeds,  Germination. 

The  distribution  of  a  shoreline  macrophyte,  Xyris 
difformis,  was  measured  along  a  gradient  of  expo- 
sure to  wave  action  in  several  central  Ontario 
lakes.  Its  abundance  changed  significantly  along 
the  exposure  gradient,  and  occurred  most  frequent- 
ly on  shores  of  intermediate  exposure.  This  distri- 
bution pattern  could  result  from  (i)  maximum 
growth  rates  on  intermediate-exposed  shores,  or 
(ii)  competitive  displacement  from  less  exposed, 
sheltered  shores  that  have  little  disturbance,  high 
nutrient  concentrations,  and  dense  vegetation. 
Ramets  were  grown  in  the  absence  of  neighbors 
(potential  competition)  along  the  exposure  gradient 
on  a  lakeshore.  Biomass  varied  with  position  on 
the  exposure  gradient.  Maximum  biomass  occurred 
on  shores  of  intermediate  and  high  exposure.  The 
proportion  of  seeds  germinating  below  the  water- 
line  on  substrates  from  sheltered  shores  was  signifi- 
cantly lower  than  the  proportion  from  exposed 
shores.  (Authors'  abstract) 
W86-O6O02 


CHANGES  IN  THE  TOTAL  ALKALOH)  CON- 
TENT OF  DATURA  INNOXIA  MILL.  SUB- 
JECTED TO  SALT  STRESS, 

Centre  National  de  la  Recherche  Scientifique,  Gif- 

sur-Yvette  (France).  Lab.  du  Phytotron. 

J.  Brachet,  and  L.  Cosson. 

Journal  of  Experimental  Botany,  Vol.  37,  No.  178, 

p  650-656,  May  1986.  4  fig,  2  tab,  15  ref. 

Descriptors:  'Plant  growth,  'Alkaloids,  'Salt 
stress,  Scopolamine,  Hyoscyamine,  Plant  water  po- 
tential. 

Datura  innoxia  plants  were  grown  on  a  clayed 
support  (Terra  green)  and  subjected  to  salinity 
stress  (153.8  mol  per  cu  m  NaCl)  at  the  6-leaf  stage. 
The  alkaloid  content  was  calculated  as  the  amount 
of  scopolamine  in  leaves  and  stem  (scopolamine 
being  the  dominant  alkaloid  in  shoot)  and  as  the 
amount  of  hyoscyamine  in  the  root.  The  salt  treat- 
ment increased  total  alkaloid  content  in  young 
leaves.  The  principal  determining  factors  in  tro- 
pane  alkaloid  accumulation  during  the  vegetative 


n: 


Field  2— WATER  CYCLE 
Group  21 — Water  In  Plants 


stage  of  development  of  D  innoxia  are  leaf  and 
stem  expansion  and  root  proliferation.  Salt  stress 
increased  this  accumulation  of  alkaloids  in  young 
leaves.  (Rochester-PTT) 
W86-O6032 


SALINITY  OF  MOTORWAY  SOILS.  IV.  EF- 
FECTS OF  SODIUM  CHLORIDE  ON  SOME 
NATIVE  BRITISH  SHRUB  SPECIES,  AND  THE 
POSSIBILITY  OF  ESTABLISHING  SHRUBS 
ON  THE  CENTRAL  RESERVES  OF  MOTOR- 
WAYS, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
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CHANGES  OF  IN-CHANNEL  VEGETATION 
FOLLOWING  TWO-STAGE  CHANNEL  CON- 
STRUCTION ON  A  SMALL  RURAL  CLAY 
RIVER, 

University  Coll.,  London  (England).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  4A. 
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BIOGEOCHEMICAL  INFLUENCE  OF  VEGE- 
TATION AND  SOILS  IN  THE  TLWAS  WATER- 
SHEDS, 

Maine  Univ.  at  Orono.  Dept.  of  Botany  and  Plant 

Pathology. 

For  primary  bibliographic  entry  see  Field  5B. 
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MORPHOMETRY  VARIATIONS  OF  FIVE 
TIDAL  MARSH  HALOPHYTES  ALONG  ENVI- 
RONMENTAL GRADIENTS, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  2H. 
W86-06097 


LOSS  AND  UPTAKE  OF  15N-AMMONIUM  EM 
SUBMERGED  SOILS  OF  A  CATTAIL  MARSH, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W86-06098 


RESPONSE  OF  PINUS  RADIATA  SEEDLINGS 
TO  CARBON  DIOXIDE  ENRICHMENT  AT 
DIFFERENT  LEVELS  OF  WATER  AND  PHOS- 
PHORUS: GROWTH,  MORPHOLOGY  AND 
ANATOMY, 

Macquarie  Univ.,  North  Ryde  (Australia).  School 
of  Biological  Sciences. 

J.  Conroy,  E.  W.  R.  Barlow,  and  D.  I.  Bevege. 
Annals  of  Botany  ANBOA4,  Vol.  57,  No.  2,  p  165- 
177,  February  1986.  1  fig,  7  tab,  35  ref. 

Descriptors:  *Carbon  dioxide,  'Phosphorus, 
•Available  water,  'Seedlings,  'Plant  morphology, 
•Plant  growth,  Conifers. 

Eight  week  old  seedlings  of  Pinus  radiata,  grown 
at  three  levels  of  phosphorus,  were  subjected  to 
three  watering  regimes  and  to  carbon  dioxide  con- 
centrations of  either  330  or  660  microliters  per  liter 
for  22  weeks.  Carbon  dioxide  enrichment  increased 
total  dry  weight  by  an  average  of  30%  In  phos- 
phorus deficient  seedlings  the  increase  was  only 
13%  whereas  under  water  stress  it  was  38%.  The 
net  assimilation  rate  responded  similarly  to  carbon 
dioxide.  The  number,  length,  diameter  and  specific 
weight  of  the  needles  was  also  increased  by  carbon 
dioxide  enrichment,  the  effect  being  reduced  by 
phosphorus  deficiency  but  not  by  water  stress.  The 
increase  in  needle  diameter  was  due  to  an  increase 
in  cell  size  rather  than  cell  number.  It  may  be 
inferred  that  increases  in  the  yield  of  field  grown 
Pinus  radiata  will  occur  even  at  sites  where  water 
limits  growth.  However,  there  is  little  possibility  of 
improving  growth  where  phosphorus  deficiency  is 
chronic.  (Author's  abstract) 
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EFFECT  OF  RATE  OF  DEHYDRATION  ON 
LEAF  WATER  STATUS  AND  OSMOTIC  AD- 


JUSTMENT IN  DACTYLIS  GLOMERATA  L., 
LOLIUM  PERENNE  L.  AND  L.  MULTI- 
FLORUM  LAM, 

Welsh  Plant  Breeding  Station,  Aberystwyth.  Crop 

Genetics  Group. 

H.  Thomas. 

Annals  of  Botany  ANBOA4,  Vol.  57,  No.  2,  p  225- 

235,  February  1986.  3  fig.  3  tab,  20  ref. 

Descriptors:  'Grasses,  'Dehydration,  'Leaf  water 
potential,  Water  stress,  Osmotic  potential,  Osmore- 
gulation, Drought  resistance. 

Cocksfoot  (Dactylis  glomerata),  perennial  ryegrass 
(Lolium  perenne)  and  Italian  ryegrass  (Lolium 
multiflorum)  plants  were  grown  in  a  glasshouse 
and  in  a  controlled  environment,  and  soil  water 
deficits  were  allowed  to  develop  slowly  or  rapidly. 
Changes  in  relative  lamina  water  content,  total 
lamina  water  potential  and  osmotic  potential  were 
measured  as  drought  progressed.  Osmotic  adjust- 
ment (corrected  to  full  turgor)  was  greatest  when 
drought  developed  slowly.  Perennial  ryegrass  ad- 
justed most,  by  as  much  as  0.8  MPa.  Cocksfoot, 
although  the  most  drought  tolerant  species  and 
most  able  to  retain  green  leaves,  was  least  able  to 
adjust  osmotically  and  maintain  turgor  during 
drought.  Problems  connected  with  measuring  total 
lamina  water  potential  of  very  stressed  leaves,  and 
with  estimating  osmotic  potential  at  full  turgor  are 
described  and  analyzed.  The  use  of  various  water- 
ing regimes  in  controlling  leaf  water  status  is  dis- 
cussed in  relation  to  the  selection  of  grasses  for 
osmotic  adjustment  and  turgor  maintenance  during 
drought.  (Author's  abstract) 
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WATER      RELATIONS      OF      THE      DUNE 

GRASSES     AMMOPHTLA     ARENARIA     AND 

ELYMUS     MOLLIS     ON     THE    COAST    OF 

OREGON,  USA, 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 

B.  M.  Pavlik. 

Oikos,  Vol.  45,  No.  2,  p  197-205,  October,  1985.  6 

fig,  37  ref. 

Descriptors:  'Plant  water  potential,  'Grasses,  'Os- 
motic pressure,  'Diurnal  distribution,  'Salt  toler- 
ance, Seasonal  variation,  Dunes,  Water  stress, 
Transpiration,  Oregon. 

Predawn  water  potentials  of  Ammophila  arenaria 
and  Elymus  molis  were  never  more  negative  than  - 
0.2  MPa  and  midday  minima  did  not  drop  below  - 
2.0  MPa  during  the  May  to  October  study  period. 
Both  species  were  probably  rooted  in  a  salt-free 
water  table  that  did  not  oscillate  seasonally.  Diur- 
nal fluctuations  of  plant  water  potential  were  the 
result  of  large  reductions  of  blade  turgor  pressure 
as  water  deficits  developed.  Eventually,  both  spe- 
cies responded  to  the  lower  water  potentials  of 
midsummer  with  partial  stomatal  closure,  reduc- 
tions in  blade  transpiration,  and  increases  of  osmot- 
ic pressure  in  the  blade  tissues.  Despite  the  moder- 
ate range  of  plant  water  potentials,  these  species 
experienced  and  acclimated  to  water  stress.  The 
stress  was  imposed  by  factors  associated  with  the 
atmosphere  and  the  plants  themselves,  rather  than 
with  the  dune  substrate.  The  diurnal  rates  of  water 
potential  and  turgor  pressure  decline  were  signifi- 
cantly lower  and  midday  water  potentials  consist- 
ently higher  in  Ammophila  than  in  Elymus.  Blades 
of  Ammophila  maintained  higher  stomatal  conduc- 
tances and  rates  of  transpiration  over  the  study 
period.  Seasonal  increases  of  osmotic  pressure  at 
full  hydration  were  significant  in  blades  of  Elymus 
as  midday  water  potentials  declined  through  the 
summer.  This  resulted  in  the  generation  of  higher 
turgor  pressures  when  the  blades  were  fully  hy- 
drated  and  the  maintenance  of  higher  turgor 
during  the  periods  of  lowest  potential.  In  Ammo- 
phila the  increases  of  osmotic  pressure  were  less 
pronounced  and  did  not  result  from  solute  accumu- 
lation. (Geiger-PTT) 
W86-06140 


EFFECT  OF  WATER  LEVEL  ON  DESICCA- 
TION OF  SPHAGNUM  IN  RELATION  TO 
SURROUNDING  SPHAGNA, 

Uppsala  Univ.  (Sweden).  Inst,  of  Ecological 
Botany. 


H.  Rydin. 

Oikos,  Vol.  45,  No.  3,  p  374-379,  December,  1985. 

4  fig,  1  tab,  25  ref. 

Descriptors:  'Water  level,  'Drying,  Water  stress, 
•Soil-water-plant  relationships,  'Mosses,  'Bogs, 
Water  level  fluctuations,  Marsh  plants,  Plant  popu- 
lations. Peat  bogs,  Drought,  Drought  resistance. 

Desiccation  of  Sphagnum  during  periods  of  dry 
weather  and  low  water  table  in  a  mire  was  fol- 
lowed by  measuring  the  capitulum  water  content. 
The  lower  the  water  content,  the  greater  the  desic- 
cation. For  four  investigated  species  desiccation 
increased  in  the  order  S.  fuscum  <  S.  rubellum  < 
S.  balticum  <  S.  tenellum.  Trie  same  ranking  was 
found  in  a  laboratory  experiment  in  which  the 
species  were  exposed  to  a  gradually  lowered  water 
table.  This  ranking  was  related  to  the  uppermost 
levels  reached  by  the  species  on  the  hummocks  of 
the  mire.  It  is  argued  that  the  frequency  and 
degree  of  desiccation,  being  more  severe  in  the 
hollow  species,  may  prevent  these  from  growing  in 
the  hummocks.  The  specific  identity  of  the  Sphag- 
num surrounding  the  investigated  capitulum  has  a 
profound  effect  on  the  course  of  its  desiccation. 
Capitula  of  a  species  that  normally  dries  out  quick- 
ly (S.  balticum,  S.  tenellum)  benefit  from  being 
surrounded  by  shoots  of  superior  species  (S. 
fuscum,  S.  rubellum).  This  may  explain  the  obser- 
vation that  individual  shoots  of  S.  balticum  can  be 
found  at  a  higher  level  above  the  water  table  in  a 
S.  fuscum-hummock  than  in  single-species  carpets 
of  S.  balticum.  This  may  be  interpreted  as  a  case  of 
commensalism,  acting  in  combination  with  compe- 
tition. (Author's  abstract) 
W86-06142 


WATER  RELATIONS  AND  GROWTH  CHAR- 
ACTERISTICS OF  PROSOPIS  GLANDULOSA 
VAR.  TORREYANA  IN  A  SIMULATED 
PHREATOPHYTIC  ENVIRONMENT, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

E.  T.  Nilsen,  R.  A.  Virginia,  and  W.  M.  Jarrell. 
American  Journal  of  Botany  AJBOAA,  Vol.  73, 
No.  3,  p  427^33,  March,  1986.  4  fig,  4  tab,  22  ref. 
NSF    Grant    DEB-79-219-1,    DOE:AC03-76-76- 
SF00012. 

Descriptors:  'Water  stress,  'Phreatophytes, 
•Drought  resistance,  'Nitrogen,  'Salinity,  Water 
potentials,  Plant  water  potential,  Water  use,  Leaf 
water  potential,  Conductance,  Soil  water  potential, 
Sonoran  Desert,  Transpiration. 

Recent  studies  of  Prosopis  glandulosa,  a  phreato- 
phytic  tree  of  the  Sonoran  Desert,  have  demon- 
strated a  unique  system  of  a  deeply  rooted  species 
with  a  significant  water  stress  tolerance.  Several 
growth  and  developmental  characteristics  have 
been  correlated  with  water  stress  and  nitrogen 
availability  during  field  studies.  Laboratory  studies 
were  conducted  in  which  a  phreatophytic  regime 
was  simulated  and  the  availability  of  nitrogen  and 
water  was  varied.  Increased  groundwater  salinity 
caused  lower  plant  water  potentials  and  greater 
osmotic  adjustment  without  significant  increases  in 
leaf  sodium  ion  concentration.  Leaf  conductance 
was  higher  in  the  higher  salinity  treatments.  Low 
water  potential  was  also  associated  with  reduced 
leaf  size,  reduced  leaf  area  per  plant  and  increased 
root  to  shoot  ratio.  Specific  leaf  weight  and  the 
transpiration  ration  were  unaffected  by  the  low 
water  potentials  induced  by  increased  salinity.  In- 
creasing nitrogen  availability  caused  increased 
growth  rates  but  did  not  affect  water  use  efficien- 
cy. Net  assimilation  rates  increased  with  increasing 
nitrogen  availability  while  relative  growth  rates 
were  more  dependent  on  overall  plant  size  than 
treatment  conditions.  The  responses  of  P.  glandu- 
losa to  the  simulated  phreatophytic  environment 
were  similar  to  those  predicted  by  field  measure- 
ments. (Geiger-PTT) 
W86-06147 

23.  Erosion  and  Sedimentation 


PROFILE  OF  SUSPENDED  SEDIMENT  DUE 
TO  WAVE  ACTION, 
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Erosion  and  Sedimentation — Group  2J 


Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  2L. 

W86-05501 


WAVE  PROPAGATION  OVER  A  SEDIMENT 
TRENCH, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  2L. 

W86-05502 


THERMOEROSION  OF  FROZEN  SEDIMENT 
UNDER  WAVE  ACTION, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

N.  Kobayashi,  and  D.  Aktan. 
Journal  of  Waterway,   Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  112,  No.  1,  p 
140-158,  January   1986.   5  fig,  23  ref,  2  append. 

Descriptors:  'Thermoerosion,  *Wave  action, 
•Heat  conduction  equation,  'Frozen  sediment, 
•Beaufort  sea,  Analytical  solutions,  Arctic,  Frozen 
gravel  causeway,  Tundra  Cliffs,  Ice-bonded  sedi- 
ments, Thermal  processes,  Coastal  engineering, 
Storms,  Cold  regions,  Mathematical  models. 

Ice-bonded  sediment  is  present  in  tundra  cliffs  and 
gravel  structures  in  the  southern  Beaufort  Sea. 
Thermoerosion  of  the  frozen  sediment  under  wave 
action  can  be  important  in  determining  the  rate  of 
coastal  retreat  and  the  severity  of  erosion  of  a 
gravel  structure.  The  thermal  processes  involved 
in  the  thermoerosion  of  frozen  sediment  were  ex- 
amined, assuming  that  the  transport  capacity  of  the 
wave  action  exceeds  its  melting  capacity.  The  lo- 
cation of  the  melting  surface  of  the  frozen  sedi- 
ment is  determined  by  solving  the  heat  conduction 
equation  in  the  frozen  sediment  exposed  to  wave 
action,  which  causes  the  convective  heat  transfer 
between  the  sea  water  and  the  frozen  sediment. 
Analytical  solutions  are  presented  for  simplified 
one-dimensional  problems.  A  two-dimensioanl 
finite  element  method  based  on  a  fixed  domain 
approximation  is  proposed  to  facilitate  the  numeri- 
cal computation.  The  example  computation  made 
for  a  frozen  gravel  causeway  indicates  that  the 
melting  of  the  frozen  gravel  will  occur  rapidly 
under  the  assumed  storm  conditions  if  the  melted 
sediment  is  removed  by  wave  action.  A  more 
realistic  prediction  of  the  thermoerosion  of  the 
frozen  sediment  under  wave  action  requires  the 
coupling  of  the  thermal,  wave,  and  sediment  trans- 
port analyses  at  the  interface  between  the  sediment 
and  fluid.  (Rochester-PTT) 
W86-05504 


BLUFF  RECESSION  RATES  IN  CHESAPEAKE 
BAY, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2L. 
W86-05505 


EFFECTS  OF  CROSS  DYKES  ON  ALTERNATE 
BARS, 

Public  Works  Research  Inst.,  Tsukuba  (Japan). 
S.Abe. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982. 
Exeter,  England,  p  31 1-318,  10  fig. 

Descriptors:  •River  beds,  •River  flow,  *Cross 
dykes,  'Alternate  bars,  Alluvial  rivers,  River  me- 
chanics, Dikes,  Channel  erosion,  Channel  scour, 
Channels. 

Alternate  bars  are  liable  to  be  formed  on  the  river 
bed  of  torrential  rivers  on  alluvial  fans,  so  that 
meandering  and  local  scouring  due  to  the  bar 
formation  have  often  resulted  in  damage  to  chan- 
nel works.  Control  measures  against  bars  which 
have  detrimental  effects  on  channels  are  studied  by 
means  of  hydraulic  experiments,  and  cross  dykes 
such  as  bed  girdle  and  ground  stills  are  proved  to 
be    effective.    Cross-dyke    arrangement,    footing 


depth  and  height  of  revetment  are  discussed  taking 
bar  formation  mechanisms  into  consideration.  The 
correlation  between  the  height  of  alternate  bars 
Hsmamx  and  the  scouring  depth  Hsmax  is  Hsmax 
=  0.8 Hsmax.  The  height  of  bars  varies  in  propor- 
tion to  the  interval  between  cross  dykes.  The  opti- 
mum interval  is  approximately  twice  the  channel 
width  in  the  region  of  5<B/square  root  of  Q<  10, 
where  B  is  the  channel  width  and  Q  the  designed 
discharge.  (See  also  W86-05610)  (Author's  ab- 
stract) 
W86-05641 


DYNAMICS  OF  SUSPENDED  SEDIMENT 
CONCENTRATION  IN  AN  ALPDXE  PRO-GLA- 
CIAL STREAM  NETWORK, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

A.  M.  Gurnell. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982. 
Exeter,  England,  p  319-330,  5  fig,  1  tab,  12  ref. 

Descriptors:  'Glaciers,  'Suspended  sediments, 
'Sediments,  Hydrology,  Hydrological  aspects, 
Alpine  regions,  Mountains,  Streams,  Sediment 
yield,  Valais,  Switzerland,  Tsidjiore  Nouve  Gla- 


Spatial  and  temporal  variations  in  suspended  sedi- 
ment concentration  in  the  pro-glacial  stream  net- 
work of  the  glacier  de  Tsidjiore  Nuve,  Val  d'Her- 
ens,  Valais,  Switzerland  are  described.  Substantial 
variations  in  concentration  both  between  tributar- 
ies and  down  the  main  stream  are  used  to  identify 
controls  on  the  observed  concentration  patterns 
and  to  improve  research  design.  It  is  concluded 
that  hourly  sampling  is  insufficient  to  accurately 
assess  sediment  load  in  a  pro-glacial  stream  because 
the  temporal  suspended  sediment  concentration 
pattern  is  characterized  by  rapid  flushes  of  sedi- 
ment. In  addition,  it  is  suggested  that  non-glacial 
sediment  sources  can  rapidly  disguise  the  pattern 
of  sediment  yield  with  increasing  distance  from  the 
glacier  snout,  particularly  during  periods  of  inter- 
mediate to  high  discharge.  (See  also  W86-05610) 
(Author's  abstract) 
W86-05642 


HYDROLOGICAL  ASPECTS  OF  EROSION  ON 
MOUNTAINOUS  TERRAIN  -  AN  EXAMPLE 
FROM  THE  HIMALAYAN  REGION,  INDIA, 
BASED  ON  PHOTO-INTERPRETATION, 

Indian  Photo-Interpretation  Inst.,  Dehra  Dun. 
R.  C.  Lakhera. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982. 
Exeter,  England,  p  343-350,  3  fig,  2  ref. 

Descriptors:  'Erosion,  'Hydrological  aspects, 
•Hydrology,  *Alpine  regions,  'Geohydrology, 
Mountains,  Runoff,  Mass  wasting,  Precipitation, 
Aerial  photography,  Himalayas,  India. 

The  application  of  aerial  photo-interpretation  for 
the  qualitative  analysis  of  erosional  phenomena 
related  to  hydrological  aspects  in  a  selected  pilot 
area  of  Uttar  Pradesh  Himalaya  is  discussed.  In 
such  terrain,  erosion,  aggravated  by  different  mass- 
wasting  processes,  is  a  common  feature.  Slates, 
dolomitic  limestone  and  quartzite  (Garhwal 
Group)  of  Silurian  to  Pre-Cambrian  age  and 
Schist,  gneiss  and  calc-silicate  rocks  (Central  Crys- 
talline) of  Pre-Cambrian  age  are  the  dominant  rock 
types.  Structural  and  denudational  hills  are  the 
major  geomorphic  units.  Depending  upon  the  rate 
and  intensity  of  different  mass-wasting  processes, 
slope  aspects,  vegetational  cover,  etc.,  the  area  has 
been  divided  into  five  erosional  classes:  high  ero- 
sion, moderately  high  erosion,  moderate  erosion, 
moderately  low  erosion  and  low  erosion.  One  of 
the  important  factors  contributing  to  mass  erosion 
in  the  higher  Himalaya  is  high  intensity  rainfall 
leading  to  enormous  surface  runoff  resulting  in 
erosion  on  moderate  to  steep  slopes.  (See  also 
W86-05610)  (Author's  abstract) 
W86-05644 


DETERMINATION  OF  RIPPLE  GEOMETRY, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-05856 


PREDICTION  OF  2-D  BED  TOPOGRAPHY  IN 
RD7ERS, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
N.  Struiksma. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  Ill,  No.  8,  p  1169-1182,  August 
1985.  8  fig,  2  tab,  12  ref,  2  append. 

Descriptors:  'Model  studies,  'Channel  morpholo- 
gy, 'Sediment  transport,  'Mathematical  models, 
'Rivers,  Topography,  Bed  load,  Waal  River, 
Netherlands,  Deformation,  Alluvial  Rivers,  Simu- 
lation, Cooling  water. 

Mathematical  models  are  being  developoed  at  the 
Delft  Hydraulilcs  Laboratory  for  the  computation 
of  time-dependent,  two-dimensional  bed  deforma- 
tion in  alluvial  rivers.  A  promising  verification  of 
the  predictive  capacity  of  one  such  model  has  been 
obtained  for  the  Waal  River  in  the  Netherlands. 
This  model  was  developed  for  rivers  with  approxi- 
mately constant  width.  Some  results  of  computa- 
tions with  variable  boundary  conditions  are  given 
which  simulate  the  effect  of  the  river  regime  and 
the  extraction  and  return  of  cooling  water  on  the 
bed  topography.  Due  to  the  restricted  number  of 
grid  points,  the  model  can  only  reproduce  river 
reaches  of  a  relatively  small  length.  However,  if  a 
river  geometry  can  be  modeled  approximately  by  a 
series  of  circular  bends  with  constant  width  and 
the  sediment  transport  classifed  as  bed  load  with- 
out significant  grain  sorting  effects,  the  model  can 
be  useful,  for  the  assessment  of  river  engineering 
designs.  (Jones-PTT) 
W86-05858 


ESTIMATION    OF    HYDRAULIC    DATA    BY 
SPLINE  FUNCTIONS, 

Kanazawa  Inst,  of  Tech.  (Japan).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-05859 


POWER   OF   A   RAINSHOWER   (PUISSANCE 
D'UNE  AVERSE), 

Institut  Royal  Meteorologique  de  Belgique,  Brus- 
sels. Hydrology  Section. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-05899 


EROSION  OF  SOFT  COHESIVE  SEDIMENT 
DEPOSITS, 

Central  Water  and  Power  Research  Station,  Poona 

(India). 

T.  M.  Parchure,  and  A.  J.  Merita. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  Ill,  No.  10.  p  1308-1326,  October 

1985,  13  fig,  2  tab,  17  ref,  append.  EPA  Grant  No. 

R806684010. 

Descriptors:  'Erosion,  'Sediment,  'Sediment  de- 
posits, Estuaries,  Shear  stress,  Consolidation,  Salin- 
ity, Modeling. 

The  erosive  behavior  of  soft  cohesive  sediment 
deposits,  which  are  representative  of  the  top, 
active  layer  of  estuarial  beds  was  investigated.  An 
experimental  procedure  involving  layer  by  layer 
erosion  under  a  range  of  bed  shear  stresses  of 
successively  increasing  magnitude  was  utilized.  In- 
terpretation of  the  resulting  concentration-time 
data  together  with  bed  density  profiles  yielded  a 
description  of  the  variation  of  the  bed  shear 
strength  with  depth  as  well  as  an  expression  for  the 
rate  of  surface  erosion.  In  general,  bed  shear 
stresses  increased  with  depth  and  was  also  influ- 
enced by  the  type  of  sediment,  bed  consolidation 
period  and  salinity.  The  rate  of  erosion  was  varied 
exponentially.  The  influence  of  salinity  on  erosion 
is  important  only  if  it  is  <10  ppt.  In  modeling 
estuarial  bed  erosion,  it  is  essential  to  take  these 
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characteristics  of  bed  shear  strength  and  rate  of 
erosion  into  account.  (McFarlane-PTT) 
W86-05969 


SEDIMENT  TRANSPORT  IN  SHALLOW 
FLOWS, 

Clemson  Univ.,  SC. 

N.  M.  Aziz,  and  S.  N.  Prasad. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  Ill,  No.  10,  p  1327-1343,  October 

1985,  12  fig,  23  ref,  append. 

Descriptors:  'Sediment  transport,  *Soil  erosion, 
•Furrow  irrigation,  Furrows,  Model  studies,  Hy- 
draulic properties,  Channel  morphology,  Shallow 
water.  Flow  properties,  Farming. 

The  sediment  transport  problem  in  shallow  flows, 
such  as  furrow  flows,  in  the  upper  flow  regime 
was  formulated  based  upon  continuum  mechanics 
principles.  Considering  the  dynamics  of  the  water 
flow  as  well  as  the  dynamics  of  sediment  flow,  a 
mathematical  expression  which  is  a  modification  of 
the  classical  stability  criterion  of  flow  over  a  fixed 
bed  is  obtained  for  the  case  when  a  movable  sedi- 
ment layer  is  present  near  the  bed  of  the  channel. 
Coincident  with  this  stability  criterion,  the  amount 
of  sediment  being  moved  is  defined  as  the  transport 
capacity  on  the  sediment  properties,  active  layer 
thickness,  channel  gradient  and  the  hydraulic  prop- 
erties of  the  flow.  Comparison  of  the  theoretical 
resuls  with  experimental  data  revealed  a  general 
agreement.  In  particular,  the  theory  predicted  sat- 
isfactorily the  transport  capacity  in  models  of  steep 
crop-row  furrows.  (Author's  abstract) 
W86-O5970 


MODELING  OF  RAINFALL  EROSION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

P.  Y.  Julien,  and  M.  Frenette. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  Ill,  No.  10,  p  1344-1359,  6  fig,  3 

tab,  29  ref. 

Descriptors:  *Model  studies,  *Erosion,  *Rainfall 
erosion,  *Soil  erosion,  'Overland  flow,  Sediment 
discharge,  Sediment  yield,  Suspended  load,  Chau- 
diere  River,  Quebec,  Rainfall-runoff  relationships, 
Mathematical  models. 

A  combined  stochastic  and  deterministic  method 
has  been  developed  to  evaluate  soil  erosion  from 
overland  flow.  The  exponential  distributions  for 
rainfall  duration  and  intensity  are  combined  with 
rainfall-runoff  relationships  for  discrete  storms.  A 
general  equation  for  sediment  discharge  is  suggest- 
ed from  dimensional  analysis  with  different  sets  of 
coefficients  representing  several  existing  equations. 
The  expected  value  of  soil  erosion  during  one 
rainfall  event  is  theoretically  derived  using  hyper- 
geometric  series.  When  applied  to  the  Chaudiere 
watershed  near  Quebec,  this  equation  converges 
very  rapidly,  and  the  first  term  of  the  series  is 
recommended.  Utilizing  sedimentdelivery  ratios, 
the  sediment  yield  computed  from  the  total  soil 
erosion  is  in  good  agreement  with  the  suspended 
load  measured  in  the  river.  (Author's  abstract) 
W86-05971 


CULVERT    SLOPE    EFFECTS    ON    OUTLET 
SCOUR, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W86-05972 


CHANNEL  WIDTH  ADJUSTMENT  DURING 
SCOUR  AND  FILL, 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 
H.  H.  Chang. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  Ill,  No.  10,  p  1368-1370,  October 
1985,  1  fig,  4  ref. 

Descriptors:  'Channel  scour,  •Streambeds,  'Chan- 
nel morphology,  Water  surface  profiles,  Alluvial 
channels,  Sediment  transport. 


Fluvial  processes  are  governed  by  the  principles  of 
continuity,  flow  resistance,  sediment  transport  and 
bank  stability  but  such  relations  are  insufficient  to 
explain  the  time  and  spatial  variations  of  channel 
width  in  an  alluvial  stream.  The  adjustment  of 
stream  channel  width  is  explained  by  the  stream's 
tendency  to  reach  uniform  power  expenditure  per 
unit  channel  length,  that  is,  straight  water-surface 
profile,  along  the  channel.  While  straight  water- 
surface  profile  is  the  direction  toward  which  each 
stream  channel  evolves,  channel  width  adjustment 
under  this  condition  is  not  necessarily  toward 
streamwise  uniformity.  It  is  shown  that  straight 
water-surface  profile  can  be  approached  by  signifi- 
cant streamwise  variation  in  width  during  stream- 
bed  scour  and  fill.  (McFarlane-PTT) 
W86-05973 


LOCAL     SCOUR     DOWNSTREAM     OF     AN 
APRON, 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 

Civil  and  Structural  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W86-05974 


BED  TOPOGRAPHY  IN  BENDS  OF  SAND- 
SILT  RIVERS, 

Saitama  Univ.  (Japan).  Dept.  of  Foundation  Engi- 
neering. 

S.  Ikeda,  and  T.  Nishimura. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  HI,  No.  11,  p  1397-1411,  Novem- 
ber 1985,  7  fig,  26  ref,  append.  Ministry  of  Educa- 
tion of  Japan  Grant  No.  59550337. 

Descriptors:  'Channel  morphology,  'Meanders, 
'Lateral  bed,  Topography,  Suspended  sediment, 
Convective  transport,  Diffusion,  Turbulence, 
Sand,  Silt,  Sediments,  Mathematical  models. 

A  mathematical  model  for  defining  the  lateral  bed 
topography  in  bends  of  sand-silt  rivers  is  presented. 
The  model  includes  the  effects  of  suspended  sedi- 
ment that  has  not  been  considered  in  existing 
models.  The  major  agency  for  defining  the  lateral 
bed  profile  is  found  in  the  force  balance  between 
the  fluid  force  and  the  gravitational  force  exerting 
on  bed  materials.  The  theory  suggests  that  the 
lateral  convective  transport  of  suspended  sediment 
induced  by  secondary  flow  may  considerably 
affect  the  bed  profile  at  the  outer  region  of  river 
bends,  while  the  lateral  diffusion  due  to  turbulence 
has  negligible  effect  on  the  profile  everywhere. 
The  new  model  was  applied  to  the  Wabash  River 
and  gave  results  within  acceptable  limits  of  predic- 
tion error.  (McFarlane-PTT) 
W86-05976 


FORMATION  OF  ALTERNATE  BARS, 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 
H.  H.  Chang. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  Ill,  No.  11,  p  1412-1420,  Novem- 
ber 1985,  3  fig,  1  tab,  18  ref.  NSF  Grant  No.  CEE- 
8209029. 

Descriptors:  'Channel  morphology,  'Channeling, 
•Alluvial  channels,  'Meanders,  Low  flow,  Flow 
discharge,  High  flow. 

River  channelization  works  have  often  resulted  in 
alternate  bar  formation  at  low  flows.  A  criterion 
for  alternate  bar  formation  in  straight  alluvial-bed 
channels  with  rigid  banks  is  developed  following  a 
rational  approach,  and  is  substantiated  with  experi- 
mental data.  The  formation  of  alternate  bars  is 
attributed  to  meandering  development  within  the 
confined  channel.  Such  development  becomes  pos- 
sible if  the  streamflow's  stable  width,  or  regime 
width,  is  less  than  the  confinement  width.  The 
stable  width  is  analytically  established  as  a  direct 
function  of  water  discharge.  If,  at  a  high  flow,  the 
stable  width  is  greater  than  the  confinement  width, 
then  alternate  bars  are  absent  due  to  the  lack  of 
freedom  for  meandering  development.  (Author's 
abstract) 
W86-05977 


HYDRODYNAMICALLY  SMOOTH  FLOWS 
OVER  SURFACE  MATERIAL  IN  ALLUVIAL 
CHANNELS, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  2E. 
W86-05978 


TURBITY  CURRENT  WITH  EROSION  AND 
DEPOSITION, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mining  Engineering. 
J.  Akiyama,  and  H.  Stefan. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  Ill,  No.  12,  p  1473-1496,  Decem- 
ber 1985.  14  fig,  26  ref.  NOAA  Grant  No.  NA 
82AA-D-00039. 

Descriptors:  'Turbidity  currents,  'Sediment  trans- 
port, 'Sedimentation,  'Erosion,  'Deposition, 
•Reservoirs,  Beaches,  Sediment,  Shear,  Mathemat- 
ical models,  Suspended  sediments,  Particle  size, 
Flow  characteristics. 

The  equations  which  govern  the  movement  of 
two-dimensional  gradually  varied  turbidity  cur- 
rents in  reservoirs  and  over  beaches  are  derived 
and  solved  numerically.  Turbidity  currents  are 
sediment-laden  gravity  currents  that  exchange 
sediment  with  the  bed  by  erosion  or  deposition  as 
the  flow  travels  over  the  downslope.  Turbidity 
currents  derive  this  driving  force  from  the  sedi- 
ment in  suspension.  They  experience  a  resisting 
shear  force  on  the  bed  and  entrain  water  from 
above.  Turbidity  currents  can  be  eroding  or  depo- 
sitee, accelerating  or  decelerating,  dependent  on 
the  combination  of  initial  conditions,  bed  slope, 
and  size  of  sediment  particles.  They  can  be  con- 
trolled from  upstream  (supercritical)  or  down- 
stream (subcritical).  Gravity  currents  with  and 
without  erosion  and  deposition  were  examined  to 
understand  the  effects  of  sediment  exchange  on  the 
flow.  In  accelerating,  erosive  turbidity  currents 
velocity  the  effects  of  settling  or  entrainment  of 
sediment  in  large-scale  flow  become  unappreciable 
relative  to  the  size  of  the  flowfield.  There  exists  no 
internally  normal  flow  condition  for  a  turbidity 
current.  On  a  constant  slope,  density  currents 
never  cease  but  turbidity  currents  do  because:  1) 
the  flow  becomes  subcritical  which  must  lead  to 
deceleration  and  sediment  deposition,  or  2)  deposi- 
tion may  occur  even  in  supercritical  flow  if  the  size 
of  the  sediment  particles  is  large  enough.  (McFar- 
land-PTT) 
W86-05982 


REVISION  OF  THE  CHURCHJJLL  RESERVOIR 
TRAP  EFFICIENCY  CURVES  USING 
SMOOTHING  SPLINES, 

California  Univ.,  Los  Angeles.  Dept.  of  Mathemat- 

K.  P.  Bube,  and  S.  W.  Trimble. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

2,  p  305-309,  April  1986.  1  fig,  2  tab,  8  ref. 

Descriptors:  'Brune  curves,  'Churchill  curves, 
•Trap  efficiency,  'Reservoirs,  'Local  sediments, 
•Sedimentation  index,  *Upstream  sediments, 
Curve  fitting,  Sediment  yield,  Mathematical  analy- 
sis. 

The  method  of  smoothing  splines  was  employed  to 
revise  Churchill's  curves  for  predicting  reservoir 
trap  efficiency.  Churchill's  curves  are  more  de- 
scriptive than  the  standard  Brune  curves,  but  have 
not  been  revised  since  1948,  even  though  more 
data  are  now  available.  The  revised  curve  for  local 
sediment  mostly  lies  slightly  below  the  original 
curve  in  that  reservoirs  with  small  sedimentation 
efficiencies  have  positive  local  trap  efficiencies. 
For  example,  at  sedimentation  index  of  10,000  the 
local  trap  efficiency  is  zero  (if  not  negative)  by  the 
original  curve,  but  by  the  revised  curve  it  is  almost 
20%.  The  revised  curve  is  flatter  from  1,000,000  to 
10  to  the  7th  power  with  an  increase  of  about  1.5% 
in  local  trap  efficiency,  partly  because  of  the  lack 
of  data  in  this  interval.  The  revised  curve  also 
tends  to  flatten  out  the  original  curve  to  cover 
sedimentation  indices  from  10  to  the  8th  power  to 
10  to  the  9th  power.  The  revised  curve  for  up- 
stream  sediment   agrees   well    with   the   original 
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urve  except  for  a  slight  flattening  in  the  interval 
•om  10  to  the  7th  power  to  5  x  10  to  the  7th 
ower.  The  original  upstream  curve  was  also  ex- 
:nded  to  cover  from  150,000  to  10  to  the  8th 
ower.  (Rochester-PTT) 
Z86-06026 


ATE  OF  2,4-D  ENTERING  A  FRESHWATER 
QUATIC  ENVIRONMENT, 

ouisiana  State  Univ.,  Baton  Rouge.  Center  for 

Zetland  Resources. 

or  primary  bibliographic  entry  see  Field  5B. 

/86-O6074 


NOTED    BAR-BEND    THEORY    OF    RIVER 

IEANDERS, 

renoa  Univ.  (Italy).  Inst,  of  Hydraulics. 

or  primary  bibliographic  entry  see  Field  2E. 

/86-06144 

K.  Chemical  Processes 


1ROUNDWATER  TRANSPORT  OF  STRONTI- 
IM  90  IN  A  GLACIAL  OUTWASH  ENVIRON- 
IENT, 

ieological  Survey,  Denver,  CO. 

'or  primary  bibliographic  entry  see  Field  5B. 

/86-05432 


IMESTONE  INFLUENCES  ON  PHYSICAL 
JVD  CHEMICAL  FEATURES  OF  A  MOUN- 
ATN  STREAM, 

(regon  State  Univ.,  Corvallis.  School  of  Forestry. 

}.  L.  Larson,  R.  C.  Mathews,  Jr.,  and  R. 

[errmann. 

hound  Water  GRWAAP,  Vol.  24,  No.  2,  p  166- 

72,  March-April,  1986.  9  fig,  5  ref. 

)escriptors:  *Surface-groundwater  relations, 
Geochemistry,  'Streamflow,  'Limestone, 
Groundwater,  Infiltration,  Water  quality,  Abrams 
Ireek,  Cades  Cove,  Tennessee,  Chemical  reac- 
10ns,  Carbonate  rocks,  Water  temperature,  Tem- 
erature,  Forest  management. 

afluences  of  limestone  on  physical  and  chemical 
haracteristics  of  Abrams  Creek  in  Cades  Cove, 
ireat  Smoky  Mountains  National  Park,  were  in- 
estigated  from  February  to  July  1977.  Infiltration 
if  stream  water  into  subsurface  permeable  lime- 
tone  conduits  caused  reduced  and  intermittent 
urface  flow  within  the  middle  reach  of  the  cove. 
\X  the  downstream  (west)  edge  of  the  Cove,  in- 
lowing  waters  characteristically  warmed  the 
tream  in  winter  and  cooled  it  in  summer  and 
acreased  stream  conductivity,  total  hardness,  and 
iH.  Although  management  activities  (e.g.  forest 
learing)  affect  the  temperature  of  the  waters,  they 
lid  not  appear  to  appreciably  affect  the  chemistry 
if  aquatic  system  downstream  relative  to  the  large 
fleets  of  limestone  substrate.  (Cassar-PTT) 
V86-05442 


)D7FERENCES  IN  IONIC  COMPOSITIONS 
tfflD  BEHAVIOR  IN  WINTER  RAIN  AND 
iNOW, 

Environmental    Monitoring    and    Services,    Inc., 

Newbury  Park,  CA. 

'or  primary  bibliographic  entry  see  Field  5B. 

V86-05466 


JECENT  PATTERNS  OF  SULFATE  VARIABIL- 
ITY IN  PRISTINE  STREAMS, 

jeological  Survey,  Reston,  VA. 

?or  primary  bibliographic  entry  see  Field  5B. 

W86-05467 


IMPORTANCE  OF  REDUCING  SAMPLE  CON- 
lAMINATION  IN  ROUTINE  MONITORING 
OF  TRACE  METALS  IN  ATMOSPHERIC  PRE- 
CIPITATION, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

utionen. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-05498 


ROLE  OF  THE  OCEAN  EN  A  REGIONAL 
SULFUR  CYCLE, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

T.  S.  Bates,  and  J.  D.  Cline. 

Journal  of  Geophysical  Research  JGRCEX,  Vol. 
90,  No.  C5,  p  9168-9172,  September  1985.  4  fig,  22 
ref. 

Descriptors:  *Sulfur  cycle,  'Biogenic  sulfur,  *Di- 
methylsulfide,  *Acid  rain,  Mathematical  model, 
Path  of  pollutants,  Chemical  analysis,  Water  pollu- 
tion sources,  Atmospheric  deposition,  Surface 
waters. 

Demethylsulfide  (DMS)  concentrations  were 
measured  in  ocean  waters  along  the  West  Coast  of 
the  United  States  during  three  cruises  in  1983  and 
1984.  DMS  concentrations  in  surface  waters 
ranged  from  13  to  380  nanograms  S/L  with  a 
summer  average  of  60  and  a  winter  average  of  20 
nanograms  S/L.  The  flux  of  sulfur  from  the  ocean 
to  the  atmosphere  was  calculated,  using  the  stag- 
nant film  boundary  layer  model,  to  be  28  mg  S/sq 
m/a.  The  average  zonal  near-surface  wind  veloci- 
ties along  the  coast  can  be  coupled  with  a  mean 
sulfate  tropospheric  residence  time  to  compute  ef- 
fective areas  of  sulfur  production  that  will  reach 
the  coastal  United  States.  On  the  basis  of  a  non-sea 
sulfate  residence  time  of  5  days,  the  calculated  net 
flux  of  biogenic  sulfur  to  the  West  Coast  of  the 
United  States  is  0.045  Tg/a.  This  is  4-13%  of  the 
combined  total  anthropogenic  emissions  from  the 
United  States.  (Main-PTT) 
W86-05536 


ACID    RAIN    FALLS    ON    BRITISH    WOOD- 
LANDS, 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05542 


METALS  IN  LOW-ELEVATION,  SOUTHERN 
APPALACHIAN  FOREST  FLOOR  AND  SODL, 

Emory  Univ.,  Atlanta,  GA.  Dept.  of  Biology. 
C.  W.  Berish,  and  H.  L.  Ragsdale. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  2,  p  183-187,  April-June  1986.  3  tab,  35  ref. 
NSF  DEB-8012093. 

Descriptors:  *Metals,  'Appalachian  forests, 
•Litter,  *Humus,  'Availability,  *Long-range  trans- 
port, *Aerial  deposition,  North  Carolina,  Coweeta 
Basin,  Northeastern  United  States,  Soil  chemistry, 
Calcium,  Potassium,  Magnesium,  Manganese,  Cad- 
mium, Cobalt,  Copper,  Lead,  Zinc,  Typic  Haplu- 
dults,  Mineral  soil. 

Litter  and  humus  and  surficial  (0-5  cm)  and  deeper 
(25-30  cm)  mineral  soil  were  collected  from  two 
90-yr-old  forests  to  measure  readily-available,  po- 
tentially-available, and  total-pool  quantities  of 
metals  in  low  elevation  Southern  Appalachian 
soils.  Soil  of  the  two  forested  watersheds  are  either 
in  the  Evard  or  Tate  series,  a  fine-loamy,  mesic 
family  of  Typic  Hapludults.  Concentrations  of  Ca, 
K,  Mg,  Mn,  Cd,  Co,  Cu,  Pb,  and  Zn  in  soils  were 
determined  by  three  extraction  methods  (water 
soluble,  weak  acid,  and  total  dissolution).  Total  soil 
Ca,  K,  Mg,  and  Mn  pools  were  two  or  more  orders 
of  magnitude  greater  than  trace  metal  pools.  Total 
soil  metal  pool  at  both  depths  followed  a  trend  of 
K>>  Ca>  Mg>  Mn>>  Zn>  Cu>>  Pb> 
Co>  >  Cd.  Fractions  of  the  total  metal  pools  that 
were  readily  and  potentially  available  generally 
decreased  with  depth.  Litter  and  humus  trace 
metal  concentrations  of  two  low  elevation  water- 
sheds in  the  Coweeta  Basin  (North  Carolina)  con- 
tain lower  concentration  of  Cu,  Zn,  and  Pb  than 
commonly  reported  for  the  northeastern  USA. 
Aerial  deposition  of  Cd,  Co,  and  Pb  was  indicated 
by  the  surficial  forest  floor  enrichment  in  these 
elements  compared  to  the  mineral  soil.  The  largest 
trace  metal  pool  in  forest  floor  litter  and  humus 
was  for  lead,  and  was  presumably  from  long-range 
transport,  deposition,  and  subsequent  retention  in 
humic  materials.  (Author's  Abstract) 
W86-05553 


STABLE  CARBON  ISOTOPES  AND  CARBON 
FLOW  IN  ECOSYSTEMS, 


Weizmann   Inst,   of  Science,    Rehovoth   (Israel). 
Dept.  of  Isotope  Research. 
J.  S.  Rounick,  and  M.  J.  Winterbourn. 
Bioscience,  Vol.  36,  No.  3,  p  171-177,  March  1986. 
5  fig,  42  ref. 

Descriptors:  *Stable  carbon  isotopes,  *Carbon 
cycle,  *Carbon  flow,  *Isotopic  tracers,  •Ecosys- 
tem analysis,  Biomass,  Feeding  habits,  Terrestrial 
ecosystems,  Inland  waters,  Estuarine  ecosystems, 
Marine  ecosystems,  Carbon- 13,  Carbon- 12,  Carbon 
isotope  ratios. 

Stable  carbon  isotope  analysis  provides  a  novel 
alternative  approach  that  can  help  elucidate  carbon 
pathways  and  processes  in  both  laboratory  and 
field.  The  technique  uses  differences  in  the  natural 
abundances  of  13C  and  12C  as  tags,  or  tracers, 
which  move  with  little  or  no  predictable  alteration 
through  food  chains.  Measuring  stable  carbon  iso- 
topes and  application  of  the  stable  carbon  isotope 
technique  in  terrestrial  ecosystems,  inland  waters, 
and  marine  and  estuarine  ecosystems  is  reviewed. 
If  two  potential  carbon  sources  have  different  13c/ 
12c  ratios,  the  relative  contribution  of  each  re- 
source to  consumer  biomass  can  be  determined  by 
a  simple  mixing  method.  Another  promising  eco- 
logical application  of  stable  carbon  isotope  analysis 
is  examining  past  feeding  histories  of  animals  with 
tissues  that  do  not  exchange  too  rapidly  with  the 
rest  of  the  animal's  carbon  pool.  Although  further 
work  is  needed  to  improve  its  discriminatory  abili- 
ty, stable  carbon  isotope  analysis  is  a  valuable 
addition  to  the  tools  available  to  ecologists.  (Roch- 
ester-PTT) 
W86-05558 


SPRTNG  POND  WATER  CHEMISTRY  AND 
THE  REPRODUCTION  OF  THE  WOOD  FROG, 
RANA  SYLVATICA, 

Quebec  Univ.,  Montreal.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-05569 


TRACE    METALS    IN    HUMIC    ACIDS    AND 
THEJJt  HYDROLYSIS  PRODUCTS, 

Central   Inst,   for   Tumors   and   Allied   Diseases, 

Zagreb  (Yugoslavia). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05571 


SEPARATION    AND    DETERMINATION    OF 
TRACES  OF  HEAVY  METALS  COMPLEXED 
WITH     HUMIC     SUBSTANCES     EN     FRESH 
WATERS  BY  SORPTION  ON  DDETHYLAMTN- 
OETHYL-SEPHADEX  A-25, 
Nagoya  Univ.  (Japan).  Dept.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  5 A. 
W86-05574 


CHEMICAL   MECHANISMS   OF   ACTD   GEN- 
ERATION FN  THE  TROPOSPHERE, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO.  Atmospheric  Chemistry  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05597 


DISSOLVED  ZTNC  EN  RIVERS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Earth  and  Planetary  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-05598 


VOLUNTARY  COOPERATION  FOR  THE  EX- 
PLORATION OF  GROUND  WATER  (COOPER- 
ATEURS  VOLONTAIRES  POUR  L'EXPLORA- 
TION  DES  EAUX  SOUTERRAINES), 

For  primary  bibliographic  entry  see  Field  4B. 
W86-05733 


SALrNTTY,  CHLORIDE,  AND  DENSITY  RELA- 
TIONSHIPS EN  ION  ENRICHED  ONONDAGA 
LAKE,  NY, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 


w 


4ffl%sM& 


37 


Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 


For  primary  bibliographic  entry  see  Field  5B. 

W86-05841 


SURFACE     WATER     CHEMISTRY     IN     THE 
ILWAS  BASINS, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05907 


ILWAS  MODEL:  FORMULATION  AND  AP- 
PLICATION, 

Tetra  Tech,  Inc.,  Lafayette,  CA. 

S.  A.  Gherini,  L.  Mok,  R.  J.  M.  Hudson,  G.  F. 

Davis,  and  C.  W.  Chen. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 

No.  4,  p  425-459,  December  1985.  17  fig,  1  tab,  10 

ref. 

Descriptors:  *Acid  rain,  *Acid  lakes,  *Model  stud- 
ies, 'Chemical  properties,  Acidity,  Cations,  Soil 
chemistry,  Chemical  analysis.  Watersheds,  Organic 
compounds,  Sulfur,  Panther  Lake,  Woods  Lake, 
Kinetics,  Path  of  pollutants,  Soil  water. 

The  Integrated  Lake-Watershed  Acidification 
Study  (ILWAS)  model  was  developed  to  predict 
changes  in  surface  water  acidity  given  changes  in 
the  acidity  of  precipitation  and  dry  deposition.  The 
model  routes  precipitation  through  the  forest 
canopy,  soil  horizons,  streams  and  lakes  using  mass 
balance  concepts  and  equations  which  relate  flow 
to  hydraulic  gradients.  The  physical-chemical 
processes  which  change  the  acid-base  characteris- 
tics of  the  water  are  simulated  by  rate  (kinetic)  and 
equilibrium  expressions,  and  include  mass  transfers 
between  gas,  liquid,  and  solid  phases.  The  aqueous 
constituents  simulated  include  pH,  alkalinity,  the 
major  cations  and  anions,  monomelic  Al  and  its 
inorganic  and  organic  complexes,  organic  acid  ana- 
logues and  dissolved  inorganic  carbon.  The 
ILWAS  model  has  been  used  to  predict  changes  in 
the  acidity  of  Woods  Lake  and  Panther  Lake  given 
reductions  in  total  atmospheric  S  loads.  Hypothesis 
testing  with  the  model  has  shown  that  the  routing 
of  water  through  soils  largely  determines  the 
extent  to  which  incident  precipitation  is  neutral- 
ized. Analysis  of  the  two  lake  basins  using  the 
model  and  field  data  showed  the  watersheds  to  be 
net  suppliers  of  base  to  the  through-flowing  water, 
although  internal  watershed  production  of  strong 
acidity  did  occur.  (Doria-PTT) 
W86-05908 


OXIDATION-INDUCED  LEACHING  OF  SUL- 
PHATE AND  CATIONS  FROM  ACID  SUL- 
PHATE SOILS, 

Helsinki   Univ.   (Finland).   Dept.   of  Agricultural 

Chemistry. 

For  primary   bibliographic   entry  see   Field   2G 

W86-05909 


ADSORPTION  OF  MERCURY  COMPOUNDS 
BY  TROPICAL  SOILS, 

Norges  Landbrukshoegskole,  Aas.  Dept.  of  Soil 

Fertilization  and  Management. 

For  primary   bibliographic  entry  see   Field   2G 

W86-05911 


ANALYSIS  OF  HYDRILLA-INHIBLTING 
FRACTIONS  IN  NATURAL  WATERS:  THE 
CONCEPT  OF  'FINGERPRINTING'  THROUGH 
LIQUID  CHROMATOGRAPHY, 

University   of  South   Florida,   Tampa.    Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-06023 


SALINITY  OF  MOTORWAY  SOILS.  I.  VARIA- 
TION IN  TTME  AND  BETWEEN  REGIONS  IN 
THE  SALINITY  OF  SODLS  ON  CENTRAL  RE- 
SERVES, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-O6033 


SALINITY  OF  MOTORWAY  SOILS.  II.  DIS- 
TANCE FROM  THE  CARRIAGEWAY  AND 
OTHER  SOURCES  OF  LOCAL  VARIATION  IN 
SALINITY, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-06034 


SALINITY  OF  MOTORWAY  SOILS.  III.  SIMU- 
LATION OF  THE  EFFECTS  OF  SALT  USAGE 
AND  RAINFALL  ON  SODIUM  AND  CHLO- 
RIDE CONCENTRATIONS  IN  THE  SOIL  OF 
CENTRAL  RESERVES, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-06035 


SPRING  CHARACTERISTICS  AND  HYDRO- 
LOGICAL  MODELS  OF  CATCHMENTS,  A 
CASE  STUDY  FROM  ASTDALEN,  S.E. 
NORWAY, 

Norges  Landbrukshoegskole,  Aas.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2F. 
W86-06163 
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WATER  QUALITY  SIMULATION  STUDY  OF  A 
NATURAL  HARBOR, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05500 


PROFILE  OF  SUSPENDED  SEDIMENT  DUE 
TO  WAVE  ACTION, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

S.  Vongvisessomjai. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 

Engineering  (ASCE)  JWPED5,  Vol.  112,  No.  1,  p 

35-53,  January  1986.  12  fig,  2  tab,  17  ref,  append. 

Descriptors:  'Suspended  sediments,  'Wave  action, 
•Turbulence,  'Nearshore  processes,  *Mass  conser- 
vation equation,  Sediment  transport,  Diffusion  co- 
efficient profile,  Friction  factor,  Boundary  layer 
thickness,  Shear  stress,  Von  Karman  constant. 

A  knowledge  of  sediment  transport  due  to  wave 
action  is  required  to  understand  the  dynamic  proc- 
ess of  nearshore  morphology;  however,  these  phe- 
nomena of  sediment  transport  due  to  waves  are 
complicated  by  the  unsteady  characteristics  of  the 
flow,  the  presence  of  turbulence,  and  the  interac- 
tion between  the  fluids  and  the  sediment.  Profiles 
of  mean  and  unsteady  concentrations  were  derived 
from  the  mass  conservation  equation  using  the 
diffusion  coefficient  profile  adapted  from  the  eddy 
viscosity  profile,  taking  into  account  changes  of 
the  friction  factor  and  boundary  layer  thickness  in 
the  presence  of  suspension.  The  theoretical  profiles 
are  expressed  explicitly  as  functions  of  the  friction 
factor,  velocity  and  shear  stress  profile  parameters, 
and  the  settling  velocity  of  the  sediment  relative  to 
the  fluid  velocity.  The  tabulated  data  available  and 
the  present  experimental  data  of  the  mean  concen- 
tration were  used  to  fit  the  theoretical  profile.  The 
analysis  shows  that  the  friction  factors  in  the  pres- 
ence of  suspension  decrease  from  the  sediment-free 
values  in  the  same  manner  and  magnitude  as  the 
von  Karman  Constant.  (Author's  Abstract) 
W86-O5501 


WAVE  PROPAGATION  OVER  A  SEDIMENT 
TRENCH, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 
Environmental  Engineering. 
P.  L.-F.  Liu,  B.  R.  Turcotte,  and  F.  H.  Kulhawy. 
Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  112,  No.  1,  p 
64-77,  January  1986.  9  fig,  1  tab,  8,  ref,  append. 
NSF  Grant  CEE-8200272. 


Descriptors:     'Wave     propagation,     •Sediment 
•Trenches,  Wave  height,  Wave  action,  Pressure 

Wave  interactions  with  a  sediment  trench  wen 
examined  both  theoretically  and  experimentally 
The  envelope  of  the  wave  amplitudes  in  front  oi 
the  sediment  trench  was  measured  to  evaluate  th< 
wave  reflection  from  the  trench.  Detailed  pon 
water  pressure  measurements  were  also  made 
above  and  within  the  sediment  trench.  The  wave 
reflection  was  practically  zero  when  the  trench 
was  filled  with  sand.  The  water  pressure  along  the 
mudline  is  the  same  as  that  of  wave  propagation 
over  a  solid  bottom.  Potential  theory  adequately 
describes  the  velocity  and  pressure  field  when  the 
trench  is  not  filled  with  sand.  However,  when  the 
trench  is  filled  with  sand,  the  Biot  consolidation 
theory  gives  a  better  description  of  the  pore  water 
pressure  field  under  wave  loading  than  other  theo- 
retical models.  (Rochester-PTT) 
W86-05502 


USE     OF     GROUT-FILLED     SAUSAGES     IN 
COASTAL  STRUCTURES, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 

Engineering. 

For  primary   bibliographic  entry  see   Field   8D. 

W86-O5503 


BLUFF  RECESSION  RATES  IN  CHESAPEAKE 
BAY, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

R.  A.  Dalrymple,  R.  B.  Biggs,  R.  G.  Dean,  and  H. 
Wang. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  112,  No.  1,  p 
164-168,  January  1986.  2  fig,  2  tab,  4  ref. 

Descriptors:  *Bank  erosion,  •  Beach  erosion, 
•Chesapeake  Bay,  »Bluff  recession,  *Wave  action, 
Sand,  Silt,  Littoral  transport,  Erosion  rates,  Mathe- 
matical analysis. 

The  three  most  relevant  factors  for  bluff  recession 
in  Chesapeake  bay  are  examined  using  data  from 
four  field  sites.  The  composition  of  the  bluff  mate- 
rial is  extremely  important;  the  analysis  is  restrict- 
ed to  consolidated  materials  from  silt  to  sand  frac- 
tions. As  sandy  beaches  exist  at  the  toe  of  the  bluffs 
at  the  four  sites,  the  assumption  is  made  that  any 
silt  eroded  from  the  cliffs  is  immediately  carried 
offshore  by  the  waves  while  the  sand  fraction  is 
introduced  into  the  littoral  system.  The  height  of 
the  bluff  is  another  important  factor  because  more 
slump  material  is  provided  to  the  beach  for  the 
same  erosion  rate  from  a  higher  bluff  from  a  lower 
one.  Finally,  the  littoral  transport  is  responsible  for 
the  removal  of  slump  material  from  the  beach. 
(Rochester-PTT) 
W86-05505 


STABLE  CARBON  ISOTOPES  AND  CARBON 
FLOW  IN  ECOSYSTEMS, 

Weizmann    Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  2K. 

W86-05558 


MARSHES  OF  THE  OCEAN  SHORE:  DEVEL- 
OPMENT OF  AN  ECOLOGICAL  ETHIC, 

San  Francisco  Univ.,  CA. 

J.  V.  Siry. 

Texas  A  &  M  University  Press,  College  Station, 

TX.  1984.  216  p.  $22.50. 

Descriptors:  'Estuaries,  'Marshes,  'Wetlands, 
•Ecology,  Water  policy,  Oceanography,  Political 
aspects,  Wildlife,  Legal  aspects,  Tidal  lands,  Coast- 
al marshes,  Environmental  policy,  Land  reclama- 
tion, Jurisdiction,  National  Estuary  Protection 
Act. 

This  book  traces  the  interplay  among  scientific 
knowledge,  popular  values,  legal  frameworks,  and 
public  policy  in  the  development  of  a  wetlands, 
ecological  ethic.  The  significance  of  marshes  has 
been  debated  from  ancient  times.  The  Bible  depicts 


larshes  as  a  necessary  element  in  the  creation  of 
te  earth.  Drainage  and  transformation  of  marshes 
is  been  a  goal  for  civilizations  eager  to  gain 
zricultural  land  and  prevent  marsh-originating 
isease.  Studies  reveal  the  wetlands  to  be  the 
irth's  most  productive  and  fertile  natural  areas, 
onflicts  exist  between  preservationists  and  com- 
lercial/recreational  users  of  marshes.  The  goals 
id  policies  of  wetlands  ecology  developed  gradu- 
ly  until  after  World  War  II.  Three  stages  are 
entified:  colonial/preindustrial,  industrial,  and 
iburban.  The  National  Estuary  Protection  Act  of 
)68  committed  the  country  to  planning  for  preser- 
ition  of  the  wetlands.  This  and  other  legislation 
)ntrol  dredging,  waste  dumping,  and  reclamation 
id  encourage  protection  of  wildlife  and  water 
lality.  Conflicts  still  exist  among  government 
xlies  responsible  for  safeguarding  the  wetlands. 
npoitant  to  continuing  marshland  preservation 
•e  retaining  the  functional  integrity  of  surround- 
g  environments  and  recognition  of  responsibility 
[  the  appropriate  governmental  bodies.  (Cassar- 
IT) 
'86-05747 


LABAMA  COASTAL  REGION  ECOLOGICAL 
HARACTERIZATION;  VOLUME  1,  COASTAL 
IBLIOGRAPHY, 

eological  Survey  of  Alabama,  University. 
E.  O'Neil,  M.  F.  Mettee,  E.  J.  McCullough,  L. 
.  Acker,  and  D.  W.  Wilson, 
vailable  from  the  National  Technical  Information 
srvice,  Springfield,  VA.  22161,  as  PB83-180661, 
rice  codes:  A21  in  paper  copy,  A01  in  microfiche, 
eport  FWS/OBS-81/21,  June  1982.  404  p.  Con- 
act  No.  14-16-0009-80-1016. 

escriptors:  *Estuaries,  *BibUographies,  *Data 
>llection,  'Alabama,  'Environmental  effects, 
rater  pollution,  Monitoring,  Ecology,  Geohydro- 
gy,  Hydrology,  Invertebrates,  Wildlife,  Shellfish, 
irds,  Aquatic  habitats,  Habitats,  Aquatic  animals, 
Arine  biology,  Geology,  Oceanography,  Eco- 
>mic  aspects,  Social  aspects,  Tidal  lands. 

bibliography  on  Mobile  and  Baldwin  counties, 
>astal  Alabama,  provides  background  information 
l  the  environmental  and  socioeconomic  facts  of 
is  region.  Published  and  unpublished  studies  on 
e  following  main  topics  are  listed:  literature  re- 
ews  and  bibliographies,  biology,  estuaries,  geolo- 
l  and  geography,  hydrology,  maps  and  charts, 
eteorology,  models,  oceanography,  environmen- 
I  impact,  pollution,  monitoring,  and  socioeco- 
>mic  facts.  (Cassar-PTT) 
'86-05748 


OMPETLTION  FOR  WATER  RESOURCES  OF 
HE  RIO  GUAYAS,  ECUADOR, 

remer  and  Warner  Ltd.,  London  (England). 
J.  Waite. 

J:  Optimal  Allocation  of  Water  Resources,  IAHS 
lblication  No.  135.  Proceedings  of  a  Symposium 
ild  at  the  First  Scientific  General  Assembly  of 
e  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
»-88,  4  fig,  8  ref. 

escriptors:  *Rainfall-runoff  relationships,  *Com- 
•ting  use,  *  Water  pollution  sources,  *  Saline  water 
trusion,  Guayas  River,  Guayaquil,  Ecuador,  Res- 
voirs,  Runoff,  Water  use,  Estuaries,  Rivers, 
roundwater  pollution,  Aquifers,  Low  flow, 
rought,  Water  supply,  Irrigation  requirements, 
ams,  Hydroelectric  power. 

creasing  demands  on  limited  water  resources 
ive  led  to  increased  salt  water  intrusion  hazards 

many  estuaries.  A  particular  example  from  Ec- 
idor  is  examined  in  this  paper.  Guayaquil  obtains 
i  water  supply  from  the  Rio  Daule,  one  of  the 
ibutaries  of  the  Rio  Guayas.  The  river  also  sup- 
ies  water  for  irrigation  and  other  uses.  Increasing 
le  of  the  limited  fresh  water  has  resulted  in  such 
w  residual  fresh-water  flow  that  salt  water  has 
traded  upstream  to  the  water  supply  intake 
iring  the  dry  season.  A  major  new  development 

the  Daule-Peripa  dam,  for  hydropower,  irriga- 
m  and  river  control.  It  will  be  necessary  to  cater 
i  all  users  of  the  Rio  Daule  water  both  during 
instruction  and  after  completion  of  the  dam.  It  is 
fficult  to  measure  the  low  flows  in  the  estuary 


and  data  are  only  available  for  part  of  the  basin. 
This  paper  describes  the  analysis  of  flow  and  in 
particular  to  evaluate  the  risk  to  the  city  water 
supply  due  to  high  salinity  levels  in  the  dry  season. 
(See  also  W86-05750)  (Author's  abstract) 
W86-05758 


ALLOCATION     OF     FRESH     WATER     RE- 
SOURCES OF  A  TIDAL  ESTUARY, 

Southern  Water  Authority,  Worthing  (England). 
For  primary  bibliographic  entry  see  Field  4A. 
W86-05784 


CHESAPEAKE  BAY  LOW  FRESHWATER 
INFLOW  STUDY,  PHASE  H:  BIOTA  ASSESS- 
MENT; MAP  FOLIO, 

Western  Eco-Systems  Technology,  Inc.,  Bothell, 

WA. 

For  primary  bibliographic  entry  see  Field   6G. 

W86-05791 


NUMERICAL  SIMULATION  OF  THE  DISTRI- 
BUTION OF  WATER  TEMPERATURE  AND 
SALINITY  IN  THE  SETO  INLAND  SEA, 

Kyoto  Univ.  (Japan).  Geophysical  Inst. 
M.  Murakami,  Y.  Oonishi,  and  H.  Kunishi. 
Journal  of  the  Oceanographical  Society,  Vol.  41, 
No.  4,  p  213-224,  September  1985.  11  fig,  3  tab,  22 
ref. 

Descriptors:  *Water  temperature,  *Seto  Inland 
Sea,  'Salinity,  Chemical  properties,  Seawater, 
Japan,  Model  studies,  Density,  Tidal  currents,  Sea- 
sonal variation,  Simulation. 

Constant  flows,  as  well  as  oscillatory  tidal  flow, 
play  an  important  role  in  the  long-term  dispersion 
of  water  in  the  Seto  Inland  Sea.  Two  kinds  of 
numerical  model  (1-line  and  2-line  models)  of  the 
Seto  Inland  Sea  were  developed  to  determine  the 
role  of  density-induced  currents,  one  type  of  con- 
stant flow,  in  water  dispersion  in  the  Inland  Sea. 
The  seasonal  variations  of  temperature,  salinity  and 
density  fields  were  simulated  and  the  density-in- 
duced current  field  was  predicted  at  the  same  time. 
The  most  appropriate  value  of  the  longitudinal 
eddy  diffusion  coefficient,  Kx,  is  5x1000000- 
7x1000000  sq  cm/sec.  The  value  of  the  overall 
mean  dispersion  coefficient  is  of  the  order  of  10  to 
the  7th  power  sq  cm/sec.  Consequently,  it  is  sug- 
gested that  50-70%  of  the  total  dispersion  in  the 
Seto  Inland  Sea  can  be  attributed  to  currents  other 
than  density-induced  currents,  i.e.,  tidal  currents, 
tide-induced  currents  and  wind-driven  currents.  In 
winter,  both  density  and  velocity  fields,  calculated 
using  the  1-line  model,  satisfy  the  conditions  for 
the  existence  of  a  coastal  front  in  Kii  Channel  and 
in  eastern  Iyo-nada.  (Master-PTT) 
W86-05815 


VERTICAL  TWO-DIMENSIONAL  MECHA- 
NISM OF  TIDAL  EXCHANGE  IN  A  BAY  WITH 
A  SILL-ENTRANCE;  PART  1,  OBSERVATIONS 
AND  PRELIMINARY  DISCUSSION, 

Tokai  Univ.,  Shizouka  (Japan).  Faculty  of  Marine 

Science  and  Technology. 

Y.  Mazda. 

Journal  of  the  Oceanographical  Society  of  Japan, 

Vol.  41,  No.  4,  p  225-234,  September  1985,  13  fig,  1 

tab,  22  ref. 

Descriptors:  'Tidal  currents,  'Model  studies, 
•Bays,  Tidal  effects,  Water  currents,  Density  strat- 
ification, Seasonal  variation. 

For  a  vertical  two-dimensional  field  with  a  sill  at  a 
bay  entrance,  the  tidal  exchange  mechanism  is 
discussed.  A  schematic  model  is  proposed  as  fol- 
lows: the  tidal  trapping  effect  which  is  detected  at 
the  entrance  section,  i.e.,  the  material  transport  due 
to  the  phase  difference  between  the  tidal  periodic 
constituent  of  material  concentration  and  tidal  cur- 
rent at  the  entrance  section,  results  because  the 
oscillatory  tidal  flow  at  the  sill  entrance  induces  a 
gravitational  flow  along  the  sill  slope  inside  the 
entrance.  Accordingly,  the  tidal  trapping  effect 
depends  largely  upon  the  difference  in  water  densi- 
ty between  the  bay  and  open  sea  and  the  density 
stratification  in  the  bay.  This  model  is  supported 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 

by  observations  at  Kabira  Cove  (Okinawa)  and 
Lake  Hamana  (Shizuoka)  in  1976  through  1984.  In 
addition,  based  on  this  model,  in  the  case  of  Lake 
Hamana,  the  activity  of  the  tidal  exchange  is  in- 
ferred to  change  seasonally.  (Master-PTT) 
W86-05816 


NOTE  ON  THE  CHARACTERIZATION  OF  AN 
ESTUARINE  MICROBIAL  COMMUNITY  EN- 
RICHED WITH  THE  HERBICIDE  FENURON, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05939 


EROSION  OF  SOFT  COHESP/E  SEDIMENT 
DEPOSITS, 

Central  Water  and  Power  Research  Station,  Poona 

(India). 

For  primary  bibliographic  entry  see  Field  2J. 

W86-05969 


TWO-DIMENSIONAL   PARTICLE  TRACKING 
ESTUARINE  TRANSPORT  MODEL, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-06012 


EFFECTS  OF  SALINITY  ON  PREFERRED 
AND  LETHAL  TEMPERATURES  OF  THE  MO- 
ZAMBIQUE TILAPIA,  OREOCHROMIS  MOS- 
SAMBICUS  (PETERS), 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Fishery  Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-06014 


FEEDING  RELATIONSHIPS  BETWEEN  THE 
BENTHIC  INFAUNA  AND  THE  DOMINANT 
BENTHIC  FISH  OF  THE  RANCE  ESTUARY 
(FRANCE), 

Museume  National  d'Histoire  Naturelle,   Dinard 

(France).  Lab.  Maritime. 

P.  Le  Mao. 

Journal  of  the  Marine  Biological  Association  of  the 

United  Kingdom  JMBAAK,  Vol.  66,  No.  2,  p  391- 

401,  May  1986.  3  fig,  3  tab,  37  ref. 

Descriptors:  'Food  habits,  'Estuaries,  'Food 
chains,  'Predation,  'Fish  food  organisms,  'Benthic 
fauna,  'Ranee  estuary,  'Polychaetes,  'Mollusks, 
France,  Copepods,  Amphipods,  Decapods,  Plaice, 
Sole,  Mortality,  Tidal  powerplants,  Reproduction, 
Stability. 

Callionymus  lyra,  Pomatoschistus  minutus,  O- 
group  Pleuronectes  platessa,  and  O-group  Solea 
vulgaris  are  the  most  abundant  benthic  fishes  in  the 
Ranee  Estuary.  They  feed  mostly  on  polychaetes 
and  bivalves,  especially  Ampharete  acutifrons,  Py- 
gospio  elegans,  Cerastoderma  sp.,  and  Abra  tenuis. 
Crusaceans  (copepods,  amphipods,  and  young  de- 
capods) are  only  secondary  prey.  An  active  com- 
petition exists  between  the  four  species  of  fish  for 
Ampharete  acutifrons  and  between  young  plaice 
and  sole  for  Cerastoderma  sp.  The  massive  mortali- 
ty of  juveniles  of  these  two  prey  species  is  attrib- 
uted mainly  to  a  severe  over-exploitation  by  preda- 
tors. Four  dominant  infaunal  species,  equivalent  to 
72%  of  the  mean  annual  biomass  of  the  community 
are  almost  totally  ignored  by  benthic  fishes.  The 
resulting  community  equilibrium  is  closely  depend- 
ent on  the  successful  recruitment  of  only  two  prey 
species  which  have  low  life  expectancy.  The  main- 
tenance of  stable  ecological  conditions,  closely  de- 
pendent on  the  mode  of  exploitation  of  the  tidal 
power  station  is  thus  essential  to  avoid  disturbing 
the  recruitment  of  the  main  prey  and  to  maintain 
this  fragile  balance.  (Author's  abstract) 
W86-06030 


BASS  NURSERIES  ON  THE  WEST  COAST  OF 
THE  U.K., 

D.  Kelley. 

Journal  of  the  Marine  Biological  Association  of  the 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 


United  Kingdom  JMBAAK,  Vol.  66,  No.  2,  p  439- 
464,  May  1986.  4  fig,  5  tab,  23  ref,  append. 

Descriptors:  'Bass,  'Fish  nurseries,  'Estuarine 
fisheries,  •Wales,  'Estuaries,  'Reproduction, 
•Sandbars,  Hayle,  Camel,  Taw/Torridge,  Nyfem, 
Teifi,  Dyfi,  Mawddach,  Dwyryd/Glaslyn,  Severn, 
Pollution,  Estuary  size,  Age  classes,  Fisheries. 

A  survey  was  made  in  1982-83  of  eight  shallow 
sand-bar  type  estuaries  of  the  western  United 
Kingdom  coast  not  recognized  previously  as  nurs- 
eries of  bass,  Dicentrarchus  labrax  (L.);  they  were 
Hayle,  Camel,  Taw/Torridge,  Nyfern,  Teifi,  Dyfi, 
Mawddach,  and  Dwyryd/Glaslyn.  All  were  found 
to  be  supporting  populations  of  O-group  bass. 
Taken  with  existing  records  for  the  south  and 
southeast  coasts  of  the  Severn  Estuary,  the  results 
indicated  that  all  estuaries  in  the  summer  range  of 
the  species  -  roughly,  the  coastal  waters  west  of  a 
line  Cumbria/East  Anglia  -  are,  if  not  polluted, 
likely  to  be  nurseries  for  young  bass,  in  degree 
probably  related  to  estuary  size.  Sampling  was 
done  in  the  shallow  creeks,  marsh  pools,  and  tribu- 
tary streams.  The  best  sites  and  most  suitable  meas- 
ures of  catch  per  unit  effort  were  identified.  Sea- 
sonal behavior  and  movements  were  noted,  togeth- 
er with  some  possible  sources  of  avoidable  loss. 
Growth  of  the  O-group  bass  differed  in  two  re- 
spects from  that  of  older  bass.  There  were  appre- 
ciable and  consistent  regional  differences  in 
growth-rates,  and  some  growth  occurred  in  winter 
-  though  at  a  much  reduced  rate.  Scales  had  in  no 
cases  attained  their  full  size,  relative  to  body-size, 
by  age  1,  but  appeared  likely  to  do  so  by  age  2. 
The  1982  brood  appeared  to  be  a  very  strong  one, 
whereas  that  of  1983  appeared  moderately  strong. 
(Author's  abstract) 
W86-06031 


CIRCULATION  DYNAMICS  IN  THE  DER- 
WENT  ESTUARY, 

Department  of  Sea  Fisheries,  Taroona  (Australia). 
Research  and  Resource  Labs. 
J.  D.  Thomson,  and  J.  S.  Godfrey. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  36,  No.  6,  p  765-772,  De- 
cember 1985.  4  fig,  15  ref. 

Descriptors:  'Estuaries,  'Water  circulation,  Saline 
water  intrusion,  Saline-freshwater  interfaces, 
Wind,  Mixing,  Entrainment,  Australia. 

This  paper  identifies  the  physical  processes  causing 
the  mixing  and  circulation  of  water  in  the  Derwent 
estuary  from  New  Norfolk  to  the  Tasman  Bridge, 
and  to  give  approximate  quantitative  rules  govern- 
ing the  strengths  of  these  processes.  For  moderate 
river  discharges  the  Derwent  estuary  is  strongly 
stratified  in  its  upstream  reaches;  however,  salt 
water  is  flushed  completely  as  far  downstream  as 
Bridgewater,  for  river  discharges  greater  than 
about  150  cubic  meters  per  second.  Salinity  returns 
to  normal  in  this  section  within  about  10-20  days  of 
a  rainstorm.  The  main  mixing  mechanism  appears 
to  be  surface  stirring  by  the  wind;  a  semi-empirical 
formula  for  wind-driven  entrainment  velocity 
gives  values  a  factor  about  1.5  times  too  small,  but 
this  may  be  due  to  a  number  of  sources  of  observa- 
tional error.  Tidal  mixing  is  detectable  in  the  up- 
stream Derwent,  but  is  small  compared  to  wind 
mixing  in  terms  of  induced  vertical  flows.  (Au- 
thor's abstract) 
W86-06126 


METHODOLOGY  FOR  ESTIMATING  NUM- 
BERS OF  FREE-LIVING  AND  ATTACHED 
BACTERIA  IN  ESTUARINE  WATER, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

K.  R.  Clarke,  and  I.  R.  Joint. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  51,  No.  5,  p  1110-1120,  May,  1986. 

8  fig,  2  tab,  22  ref,  append. 

Descriptors:  'Aquatic  bacteria,  'Estuaries,  'Sus- 
pended solids,  'Marine  sediments,  'Fluorescence, 
Microscopic  analysis,  Mathematical  studies,  Tur- 
bidity, Microbiological  studies,  Probability  distri- 
bution, Tamar  estuary,  'England. 


A  fundamental  problem  in  estuarine  microbiology 
studies  is  the  accurate  determination  of  the  density 
in  the  water  column  of  both  free-living  bacteria 
and  those  attached  to  the  suspended  particulate 
matter.  When  a  sample  is  filtered  and  the  filter  is 
viewed  by  epifluorescence  microscopy,  counts  can 
be  made  of  the  numbers  of  bacteria  which  are  seen 
on  the  filter  background  (free-living)  and  those 
which  appear  to  lie  on  sediment  particles  (both 
free-living  and  attached).  With  only  the  additional 
knowledge  of  the  proportion  of  the  filter  area 
covered  by  particles  (a  quantity  that  is  straightfor- 
wardly determined  by  stereological  point  count- 
ing), results  from  geometric  probability  were  used 
to  determine  the  expected  number  of  bacteria 
which  are  hidden  by  particles  and  hence  to  pro- 
vide an  estimation  scheme  for  the  true  densities  of 
free-living  and  attached  bacteria.  Variance  equa- 
tions based  on  a  Taylor  series  are  given,  and  a 
partial  check  of  the  method  is  attempted  with  a 
controlled  mixtures  of  bacteria  and  sediment.  An 
alternative  procedure  is  also  proposed,  in  which 
the  natural  attached/free-living  ratio  is  altered  by 
an  intervention  experiment,  allowing  an  estimation 
which  is  less  model  dependent  but  more  labor 
intensive.  Both  methods  are  applied  to  a  series  of 
samples  from  the  Tamar  estuary,  United  Kingdom, 
taken  in  April,  1985.  A  notable  conclusion  is  that 
there  are  always  more  free-living  than  attached 
bacteria  in  the  water  column  throughout  the  estu- 
ary. (Author's  abstract) 
W86-06139 


EXTRACELLULAR  ORGANIC  CARBON  (EOO 
RELEASED  BY  PHYTOPLANKTON  AND  BAC- 
TERIAL PRODUCTION, 

Aarhus  Univ.  (Denmark).  Botanical  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W86-06141 


PATHS  OF  THE  SUSPENDED  PARTICULATE 
INORGANIC  AND  ORGANIC  MATTER  IN  A 
SMALL  URBAN  ESTUARY.  THE  AARHUS 
HARBOUR  ESTUARY, 

Aarhus  Univ.   (Denmark).   Lab.   of  Geomorpho- 

logy. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-06165 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


DESALINATION  PLANT  IS  BASIS  FOR  1300 
MW  OF  COGENERATED  POWER, 

Stearns  Catalytic  World  Corp.,  Denver,  CO. 
C.  N.  Fohner. 

Power  Engineering,  Vol.  89,  No.  8,  p  38-41,  Aug. 
1985.  2  fig. 

Descriptors:  'Cogenerated  power,  'Desalination, 
•Desalination  plants,  Electric  powerplants,  Saudi 
Arabia,  Dual-purpose  plants. 

A  dual-purpose  desalination-power  plant  provides 
up  to  210  million  gallons  per  day  of  fresh  water 
and  1300  megawatts  of  electric  power.  The  plant, 
which  is  located  on  the  Persian  Gulf,  was  built 
between  1978  and  1984  by  Saudi,  Japanese,  French 
and  Italian  contractors.  The  multistage  flash  evap- 
orator units  use  polyphosphate  as  a  scale  control 
additive.  In  order  to  achieve  the  specified  210 
million  gpd  water  production,  40  evaporator  units, 
each  rated  at  6.24  million  gpd,  were  required,  with 
a  planned  availability  of  34  units  (85%)  on  line. 
The  plant  has  20  seawater  intake  pumps,  each 
1 10,000  gpm  capacity,  housed  in  four  intake  struc- 
tures. A  seawater  chlorination  facility  is  adjacent 
to  each  intake  structure.  The  product  water  is 
passivated  with  lime  and  disinfected  with  chlorine 
at  a  product  water  treatment  complex.  (Jones- 
PTT) 
W86-05862 


POSTTREATMENT   OF   REVERSE   OSMOSIS 
PRODUCT  WATERS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE. 

For  primary   bibliographic   entry  see   Field   5D. 

W86-O6059 


EVAPORATION  OF  VOLATILE-LIQUID 
LENSES  FLOATING  ON  AN  IMMISCIBLE 
LIQUID  SURFACE:  EFFECTS  OF  THE  SUR- 
FACE AGE  AND  FLUID  PURITIES  IN  N-PEN- 
TANE/WATER  SYSTEM, 

Keio  Univ.,  Yokohama  (Japan).  Dept.  of  Mechani- 
cal Engineering. 

T.  Nosoko,  T.  Ohyama,  and  Y.  H.  Mori. 
Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  161,  p 
329-346,  December  1985.  12  fig,  15  ref.  Ministry  of 
Education,  Science  and  Culture  of  Japan  Grant 
No.  59550160. 

Descriptors:  'Volatility,  'Evaporation,  'Hydro- 
carbons, 'Evaporators,  Fluid  mechanics,  Tempera- 
ture effects,  Theoretical  analysis,  Pentane. 

Described  is  a  fundamental  study  of  evaporation  of 
the  volatile-liquid  lenses  due  to  the  heat  supply 
from  the  substrate  of  an  immiscible,  less-volatile 
liquid  under  the  atmosphere  of  the  common  vapors 
of  the  two  fluid  substances.  This  type  of  problem 
has  a  practical  importance  in  relation  to  one  type 
of  direct-contact  evaporator,  which  then  has  po- 
tential applications  in  water  desalination  units,  geo- 
thermal-heat-recover  systems  and  waste-heat-re- 
covery systems.  Experiments  were  performed  with 
single  n-pentane  lenses  placed  on  the  surface  of  an 
otherwise  quiescent  pool  of  water.  The  behavior  of 
each  lens  throughout  its  life  was  monitored  in 
detail  by  laser  shadowgraphy.  Results  showed  that 
the  time  required  for  complete  evaporation  of  each 
lens,  and  the  behavior  of  the  lenses,  change  in  a 
peculiar  but  regular  way,  with  the  age  of  the  water 
surface.  This  aging  effect  is  more  significant  when 
fluids  of  higher  purities  are  used,  and  is  thought  to 
be  due  to  the  quantity  of  contaminants  at  the 
surface  increasing  with  its  age.  (Geiger-PTT) 
W86-06146 


3B.  Water  Yield  Improvement 


FURTHER  ASSESSMENT  OF  TREATMENT 
EFFECTS  IN  THE  FLORIDA  AREA  CUMULUS 
EXPERIMENT  THROUGH  GUIDED  LINEAR 
MODELING, 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

J.  A.  Flueck,  W.  L.  Woodley,  A.  G.  Barnston,  and 

T.  J.  Brown. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  4,  p  546-564,  April  1986.  7 

tab,  21  ref. 

Descriptors:  'Cloud  seeding,  'Rainfall,  'Statistical 
methods,  Florida  area  cumulus  experiment,  Statis- 
tical models,  Convective  precipitation,  Model 
studies. 

Whether  further  information  on  the  potential  treat- 
ment effects  in  the  Florida  Area  Cumulus  Experi- 
ment (FACE)  program  could  be  obtained  was 
investigated  by  utilizing  a  guided  exploratory  ap- 
proach to  linearly  modeling  the  target  area  rainfall 
in  the  FACE  program.  A  predictive  statistical 
linear  model  of  the  FACE-2  rainfall  and  the  poten- 
tial treatment  effects  was  built.  This  form  was  also 
applied  to  the  FACE-1  data.  The  replication  of  the 
treatment  effect  in  the  two  separate  stages  of 
FACE  was  investigated.  Two  approaches  were 
taken  to  assessing  the  treatment  effects  in  FACE-1 
and  in  FACE-2:  cross-comparison  and  cross-vali- 
dation. Both  techniques  suggest  a  positive  treat- 
ment effect  in  each  stae  of  FACE.  The  convention- 
al 0.05  adjusted  statistical  level  of  support  was  only 
present  in  the  FACE-1  data.  The  question  of 
whether  FACE-1  results  were  different  from 
FACE-2  was  unresolved.  These  results  continue  to 
emphasize  the  need  to  account  for  the  natural 
convective  precipitation  processes  in  south  Florida 
prior  to  conducting  a  cloud  seeding  project 
(Peters-PTT) 
W86-05460 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Use  Of  Water  Of  Impaired  Quality — Group  3C 


TMOSPHERIC  WATER  BALANCE  OVER  A 
lOUNTATN  BARRIER, 

'olorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 

lospheric  Science. 

or  primary  bibliographic  entry  see  Field  2B. 

/86-05474 


PECIAL  REMARKS  ON  HYDRO  POTENTIAL 
OR  MINI  POWER  DEVELOPMENTS, 

or  primary  bibliographic  entry  see  Field  8C. 
/86-05735 


WO-81  DROUGHT  IN  SOUTHEASTERN  NEW 
ORK, 

tate  Univ.  of  New  York  at  Albany.   Dept.  of 

itmospheric  Science. 

..  A.  Weisman. 

imerican  Meteorological  Society  Bulletin,  Vol. 

6,  No.  7,  p  788-794,  July  1985.  8  fig,  1  tab,  5  ref. 

>escriptors:  *Water  consumption,  'Moisture  bal- 
ace,  'Water  deficit,  'Drought,  *New  York  City, 
>rinking  water,  Regional  planning,  Storage  reser- 


i  southeastern  New  York  during  1980  and  early 
981,  precipitation  and  moisture  budget  calcula- 
ons  indicated  that  a  net  water  deficit  existed,  but 
was  not  severe  enough  to  warrant  the  drought 
/aming  that  was  issued.  The  storage  in  the  New 
'ork  City  reservoir  system  did  drop  and  water 
tiortages  were  severe.  Examination  of  New  York 
Sty  water-consumption  levels  over  the  previous 
0  years  indicated  an  increase  in  the  1970s,  which 
lade  the  system  less  able  to  withstand  the  moder- 
le  dry  spell.  The  water  system  had  become  de- 
endent  on  above-normal  rainfall  to  remain  stable, 
"he  water  system  had  become  dependent  on 
bove-normal  rainfall  to  remain  stable.  Effective 
;gional  planning  is  necessary  to  ensure  a  continu- 
us  flow  of  drinking  water  to  the  city.  (Adams- 
TT) 
V86-05831 

IC.  Use  Of  Water  Of  Impaired 
Quality 


JRINKTNG  WASTEWATER, 

I  Nydes. 

American  City  &  County,  Vol.  100,  No.  9,  p  52-54, 

6,  58,  60,  September  1985. 

)escriptors:  'Reclaimed  water,  'Water  reuse, 
Wastewater  treatment,  'Drinking  water,  'Treat- 
d  water,  Water  supply,  Effluents,  Water,  Eco- 
lomic  aspects,  Potable  water,  Denver,  Colorado, 
"ampa,  Florida,  Water  treatment. 

Vastewater  recycling  for  agricultural  and  other 
euse  has  been  practiced  for  more  than  2,000  years; 
lowever,  scientists  now  are  considering  advanced 
reatment  of  municipal  effluents  to  meet  existing 
nd  projected  shortages  of  US  drinking  water  sup- 
plies. Natural  arid  conditions  and  population  shifts 
outh  and  west  are  cited  as  prime  factors  in  creat- 
ng  scarcity.  Tampa,  Florida  is  now  planning  a  20- 
ear  project  to  recharge  and  augment  surface 
vater  supplies  used  for  potable  water,  and  Denver, 
Colorado  is  now  operating  a  seven-year  direct 
xjtable  reuse  demonstration  project.  It  is  estimated 
hat  less  than  2%  of  all  American  wastewater 
eclamation  projects  aim  at  direct  potable  reuse, 
nice  health  and  regulatory  authorities  want  to  be 
ibsolutely  sure  of  safety  and  water  quality  values. 
Vfeanwhue,  in  addition  to  augmentation  of  water 
iupplies,  wastewater  reclamation  has  a  major  pol- 
ution  abatement  benefit,  and  may  also  encourage 
«onomic  growth  in  a  region.  The  cost  of  full-scale 
xrtable  reuse  projects  may  be  less  than  that  of 
leveloping  new  water  sources  by  1995.  (Doria- 
PTT) 
IV86-05929 


NATIONAL  AND  INTERNATIONAL  EvlPOR- 
rANCE  OF  DROUGHT  AND  SALENITY  EF- 
FECTS ON  AGRICULTURAL  PRODUCTION, 

Australian  Centre  for  International  Agricultural 
Research,  Canberra  (Australia). 


J.  R.  McWilliam. 

Australian  Journal  of  Plant  Physiology,  Vol.  13, 

No.  1,  p  1-13,  1986.  2  tab,  9  fig,  26  ref. 

Descriptors:  'Drought,  'Salinity,  'Crop  produc- 
tion, Semiarid  lands,  Humid  areas,  Water  stress, 
Irrigation  practices,  Agriculture. 

The  impact  of  drought  and  salinity  on  agricultural 
production  in  both  the  semiarid  and  humid  regions 
of  the  world  is  reviewed.  The  frequency  and 
nature  of  drought  events  and  some  recent  ap- 
proaches to  drought  prediction  are  discussed  along 
with  the  distribution  of  salinity  and  the  various 
factors  leading  to  its  occurrence  under  both  irrigat- 
ed and  dryland  conditions.  Strategies  to  minimize 
the  impact  of  drought  and  salinity  on  the  rural 
community  and  on  the  stability  of  land  resources 
have  been  developed  largely  in  high-income  coun- 
tries. However,  because  of  the  high  cost,  little  has 
been  done  in  the  developing  world  where  exten- 
sive areas  of  valuable  land  are  deteriorating,  repre- 
senting a  serious  threat  to  food  security.  The 
impact  of  drought  and  salinity  on  agricultural  pro- 
duction is  hard  to  quantify  as  water  stress,  high 
temperature,  poor  irrigation  practice  and  over  ex- 
ploitation of  land,  all  interact  to  reduce  food  pro- 
duction. Investment  in  agricultural  infrastructure, 
including  irrigation  and  improved  technology, 
management  and  more  tolerant  crop  varieties  are 
required  to  help  improve  and  stabilize  agricultural 
production.  The  investment  will  provide  the  basis 
for  more  effective  strategies  to  manage  these  two 
major  problems  that  will  remain  as  long  as  man 
continues  to  practice  conventional  field-based  agri- 
cultural production.  (Peters-PTT) 
W86-05954 


WHOLE-PLANT  CARBON  BALANCE  DURING 
OSMOTIC  ADJUSTMENT  TO  DROUGHT  AND 
SALINITY  STRESS, 

For  primary  bibliographic  entry  see  Field  21. 
W86-05955 


METABOLIC  EFFECTS  OF  WATER  AND  SA- 
LINITY STRESS  IN  RELATION  TO  EXPAN- 
SION OF  THE  LEAF  SURFACE, 

Waite  Agricultural  Research  Inst.,  Glen  Osmond 

(Australia).  Dept.  of  Plant  Physiology. 

For  primary  bibliographic  entry  see  Field  21. 

W86-05956 


ION     RELATIONS     OF     PLANTS     UNDER 
DROUGHT  AND  SALINITY, 

Sussex  Univ.,  Brighton  (England).  School  of  Bio- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  21. 
W86-05957 


WHOLE-PLANT  RESPONSES  TO  SALINITY, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

For  primary  bibliographic  entry  see  Field  21. 

W86-05959 


SALINITY  RESISTANCE  IN  RICE  (ORYZA 
SATTVA  L.)  AND  A  PYRAMIDING  APPROACH 
TO  BREEDING  VARIETIES  FOR  SALINE 
SOILS, 

Sussex  Univ.,  Brighton  (England).  School  of  Bio- 
logical Sciences. 
A.  R.  Yeo,  and  T.  J.  Flowers. 
Australian  Journal  Plant  Physiology,  Vol.  13,  No. 
1,  p  161-173,  1986.  6  tab,  3  fig,  36  ref. 

Descriptors:  'Salinity,  'Rice,  'Salt  tolerance,  Hy- 
bridizations, Agronomy,  Growth,  Survival,  Toxic- 
ity, Leaves,  Plant  physiology. 

A  need  exists  to  develop  salinity-resistant  varieties 
of  rice.  Mass  screening  of  the  70,000  varieties 
currently  exist  to  identify  those  with  natural  salt 
resistance  has  led  to  hybridizations  in  which  some 
of  the  salt  tolerance  of  traditional  varieties  has 
been  combined  with  other  desirable  agronomic 
characteristics  of  the  more  modern  varieties.  The 
gross  uptake  of  Na(+)  is  poorly  correlated  with 


growth  and  survival  because  net  transport  interacts 
with  vigor  and  degree  of  dwarfing  and  because 
NaCl  is  compartmentalized  within  the  plant  con- 
founding any  simple  relationship  between  tissue 
concentration,  growth  reduction  and  toxicity 
symptoms.  Resistance  is  conferred  by  no  single 
factor,  but  is  the  sum  of  a  number  of  contributory 
traits  which  include  variations  in  NaCl  entry  via 
membrane  leakage  or  apoplastic  pathways;  prefer- 
ential accumulation  of  Na(  +  )  in  the  older  leaves; 
and  tolerance  of  NaCl  within  the  leaf  tissue  which 
may  reflect  differences  in  apoplastic  salt  load.  It  is 
suggested  that  the  salt  resistance  of  rice  can  be 
increased  by  selecting  separately  for  such  physiolo- 
gy traits  and  then  pyramiding  them  together. 
(Peters-PTT) 
W86-05960 


CHANGES  IN  THE  TOTAL  ALKALOID  CON- 
TENT OF  DATURA  INNOXIA  MILL.  SUB- 
JECTED TO  SALT  STRESS, 

Centre  National  de  la  Recherche  Scientifique,  Gif- 
sur-Yvette  (France).  Lab.  du  Phytotron. 
For  primary  bibliographic  entry  see  Field  21. 
W86-06032 


RECLAIMED  CAUFORNIA  WASTEWATER 
PROVIDES  DROUGHT  ENSURANCE, 

Moulton  Niguel  Water  District,  Laguna  Niguel, 

CA. 

J.  V.  Foley,  R.  Miller,  and  G  A.  Garzonetti. 

Water/Engineering  and  Management  WENMD2, 

Vol.  133,  No.  5,  p  30-31,  May  1986. 

Descriptors:  'Reclaimed  water,  'Irrigation  water, 
•Tertiary  wastewater  treatment,  'California,  Golf 
courses,  Parks,  Greenbelts,  Chemical  coagulation, 
Alum,  Sedimentation,  Chlorination,  Potable  water, 
Costs. 

Wastewater  reclamation  is  providing  an  economi- 
cal, uninterruptible  supply  of  irrigation  water  to 
golf  courses,  parks,  and  greenbelt  areas  in  southern 
Orange  County,  California,  as  a  result  of  projects 
undertaken  by  the  South  Coast  County  Water  Dis- 
trict and  the  Moulton  Niguel  Water  District.  Both 
projects  use  alum  for  coagulation  and  sedimenta- 
tion, and  provide  chlorine  contact  for  the  2-hr 
period  required  to  meet  state  regulations.  Tertiary 
filtration  to  meet  the  turbidity  standards  is  provid- 
ed by  pulsed-bed  rapid  sand  filters.  Revenues  from 
the  sale  of  reclaimed  water  will  pay  for  the  South 
Coast  County  District's  share  of  the  tertiary  treat- 
ment plant  costs.  A  backup  system  can  supply 
potable  water  to  irrigators  in  case  of  any  treatment 
plant  problems  that  might  make  reclaimed  water 
temporarily  unavailable.  The  combination  of  lower 
costs  and  the  promise  of  an  uninterruptible  supply, 
even  during  severe  drought,  has  made  reclaimed 
water  extremely  attractive  to  irrigators.  (Roches- 
ter-PTT) 
W86-06040 


CONTAMINATION  AND  GROWTH  OF  THE 
SHRIMP,  PENAEUS  STYLIROSTRIS  SITMP- 
SON,  CULTURED  IN  A  SEAWATER/ 
WASTEWATER  AQUACULTURE  SYSTEM, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 
M.  Landau,  R.  H.  Pierce,  L.  D.  Williams,  and  D. 
R.  Norris. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTAG,  Vol.  35,  No.  4,  p  537-545, 
October,  1985.  2  tab,  25  ref,  NSF  Grant  No.  DAR 
8023060. 

Descriptors:  'Wastewater  reuse,  'Wastewater 
treatment,  'Aquaculture,  'Shrimp,  Growth  rate, 
Gas  chromatgraphy,  Heavy  metals,  Organic  com- 
pounds, Phenols,  Copper,  Cadmium. 

One  of  the  most  significant  costs  of  mariculture 
operations  is  feed.  Costs  of  culturing  marine  ani- 
mals could  be  lowered  by  reducing  the  stocking 
densities  used  in  the  ponds  and  substituting  nutrient 
rich  treated  wastewater  for  commercial  feeds. 
However,  the  animals  in  an  aquaculture  system 
based  on  wastewater  may  be  subject  to  contamina- 
tion. The  growth  of  shrimp  cultured  in  wastewater 
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was  monitored.  Water  and  tissue  samples  were 
analyzed  for  organic  and  inorganic  contaminants. 
Two  ponds  received  effluent  and  two  others  were 
fed  commercial  food.  Two  of  the  four  ponds  were 
low  density  cultures  and  the  remaining  two  were 
stocked  for  high  density.  After  five  months  shrimp 
were  harvested,  counted,  and  subsampled.  Samples 
were  analyzed  by  gas  chromatography  and  high 

firessure  liquid  chromatography.  Phenols  and  po- 
ynuclear  aromatic  hydrocarbons  (PAHs)  were  de- 
tected at  a  UV  wavelength  of  254  nm.  Water  and 
tissue  samples  were  analyzed  for  heavy  metals 
with  an  absorption  spectrophotometer.  P.  styliros- 
tris  grown  in  low  density  cultures  were  significant- 
ly larger  than  those  grown  in  high  density.  Ponds 
with  wastewater  consistently  had  lower  salinities 
than  those  without.  Water  samples  generally  con- 
tained <  10  micrograms/L  PAH  and  phenol  com- 
pounds. Hydrocarbon  extracts  of  the  shrimp  sam- 
ples were  indicative  of  biogenic  material.  There 
were  no  major  differences  between  the  control 
ponds  and  test  ponds  receiving  wastewater.  High 
levels  of  Cu  were  detected.  Cadmium  may  have 
been  concentrated  by  shrimp  in  the  effluent  treated 
ponds,  and  selenium  was  found  in  higher  titers  in 
small  shrimp.  The  biomass  produced  by  shrimp 
whose  only  nutrient  source  is  wastewater  is  less 
than  that  when  a  commercial  feed  is  used.  Stocking 
density  was  inversely  proportional  to  the  mean 
weight  of  the  shrimp.  Low  metal  values  may  be  a 
result  of  loss  by  filtration,  and  high  Cu  levels  may 
be  from  antifouling  paints  from  vessels  in  the  ship 
canal.  (Main-PTT) 
W86-06071 


HEALTH  RISKS  ASSOCIATED  WITH 
WASTEWATER  IRRIGATION:  AN  EPIDEMIO- 
LOGICAL STUDY, 

Hebrew  Univ.   of  Jerusalem   (Israel).   School  of 

Public  Health. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-06079 


ENVIRONMENTAL  MOVEMENT  OF  INDICA- 
TOR BACTERIA  FROM  SOIL  AMENDED 
WITH  UNDIGESTED  SEWAGE  SLUDGE, 

Oklahoma  Univ.  Health  Sciences  Center,  Oklaho- 
ma City. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-O6083 


FERTILIZATION  MANAGEMENT  OF  CROPS 
IRRIGATED  WITH  SALINE  WATER, 

Agricultural    Research   Organization,    Bet-Dagan 

(Israel).  Inst,  of  Soils  and  Water. 

A.  Feigin. 

Plant  and  Soil  PLSOA2,  Vol.  89,  No.  1-3,  p.  285- 

299,  1985.  4  fig,  37  ref. 

Descriptors:  'Irrigation  practices,  *Soil  fertility, 
•Irrigation  effects,  'Saline  water,  'Impaired  water 
use,  Salinity,  Path  of  pollutants,  Sodium,  Calcium, 
Chlorides,  Bicarbonates,  Sulfates,  Boron,  Soil  con- 
tamination, Nitrogen,  Potassium,  Phosporus,  Mag- 
nesium, Sulfur. 

The  concentration  of  various  ions  in  the  root  zone 
of  plants  determines  both  salinity  and  soil  fertility. 
Salinity  develops  when  the  concentrations  of  Na, 
Mg,  Ca,  CI,  HC03,  S04  ions  and  B  in  the  soil 
solution  is  high  enough  to  affect  plant  growth.  As 
the  salt  concentration  exceeds  a  threshold  level, 
the  growth  rate  and  final  size  of  plants  progressive- 
ly decreases  along  with  the  crop  yield.  Studies 
conclude  that  the  effect  of  salinity  on  plants  is  a 
result  of  two  factors:  restriction  of  water  uptake  by 
high  osmotic  potentials  in  the  soil,  and  high  con- 
centration of  specific  ions  that  may  cause  physio- 
logical disorders  in  plant  tissues.  The  level  of  soil 
fertility  is  determined  by  the  level  of  available 
nutrient  elements  (N,  P,  K,  Ca,  Mg,  S  and  micron- 
utrients).  The  availability  of  N,  P  and  K  in  soils  is 
often  too  low  for  economic  yields  of  agricultural 
crops.  The  addition  of  fertilizers  to  maintain  an 
adequate  fertility  level  is  therefore  a  standard  prac- 
tice in  agricultural  soils.  The  concentration  of 
other  nutrient  elements  is  rarely  below  the  desira- 
ble level,  although  these  materials  may  be  applied 
in  standard  fertilizers  or  under  specific  situations. 
(David-PTT) 


W86-06089 


WATER  RELATIONS  OF  THE  DUNE 
GRASSES  AMMOPHILA  ARENARIA  AND 
ELYMUS  MOLLIS  ON  THE  COAST  OF 
OREGON,  USA, 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  21. 
W86-06140 
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EFFICIENCY  OF  WATER  PRICING:  A  RATE 
OF  RETURN  ANALYSIS  FOR  MUNICIPAL 
WATER  DEPARTMENTS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Econom- 
ics. 

For  primary  bibliographic  entry  see  Field  6C. 
W86-06024 
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CONCEPTUAL  PLAN  FOR  WATER  MANAGE- 
MENT SCHEMES  IN  THE  NORTHERN  PART 
OF  THE  RHENISH  LIGNITE  MINING  DIS- 
TRICT, 

Rheinische     Braunkohlenwerke    A.G.,     Cologne 
(Germany,  F.R.). 
B.  Boehm. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  571-579,  2  fig, 
4  ref. 

Descriptors:  'Groundwater  management,  'Dewa- 
tering,  'Water  demand,  'Lignite  mining,  'Concep- 
tual planning,  'West  Germany,  Groundwater  pol- 
lution, Groundwater  withdrawal,  Management 
planning,  Industrial  water,  Water  management. 

Lignite  mining  in  the  Rhenish  district  is,  for  techni- 
cal reasons,  only  possible  using  opencast  methods. 
Opencast  mines  are  dewatered  by  a  large  number 
of  wells  which  are  arranged  around  and  within  the 
individual  mining  fields.  In  1981,  Rheinbraun  AG 
lifted  about  1.2  billion  cu  m  of  ground  water  from 
these  wells  to  mine  some  119  million  metric  tons  of 
lignite.  Of  this  quantity  the  Frimmersdorf/Garz- 
weiler  opencast  mine  in  the  northern  part  of  the 
mining  area  discharged  for  35  million  metric  tons 
of  lignite  about  90  million  cu  m  of  water  in  1981. 
In  the  last  few  years,  the  extensions  to  the  well 
fields  have  resulted  in  a  growth  of  the  cone  of 
depression  far  beyond  the  mining  sites.  The  cone 
has  extended  into  an  area  already  affected  by  sub- 
stantial withdrawals  of  ground  water  by  local  in- 
dustry. To  limit  these  adverse  effects,  a  conceptual 
plan  for  water  management  schemes  was  devised 
by  the  district  government  and  Rheinbraun  AG. 
This  plan  involved:  further  development  of  the 
water  management  data,  assuring  a  long-term 
water  supply  to  the  public  and  industrial  sectors, 
measures  to  again  attain  a  base  and  minimum  flow 
in  gaining  streams,  and  preservation  of  regional 
wetlands.  (See  also  W86-05679)  (Lantz-PTT) 
W86-05681 


ZERO     DISCHARGE    WATER    TREATMENT 
DESIGN  HAS  HIGH  RELIABILITY, 

Burns  and  McDonnell,  Kansas  City,  MO. 

For  primary  bibliographic  entry   see  Field   5D. 
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COMPLEX  EFFECT  OF  SOME  AGRONOMI- 
CAL PROCEDURES  AND  HYDROMETEORO- 
LOGICAL  FACTORS  ON  THE  WATER 
BUDGET  OF  THE  SOIL, 

Debrecen  Univ.  of  Agrarian  Sciences  (Hungary). 
L.  Ruzsanyi,  and  G.  Szasz. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 


ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  619-634,  5  fig, 
1  tab. 

Descriptors:  'Agronomy,  'Soil  water,  'Hydrolog- 
ic  budget,  'Hydrometeorology,  Irrigation,  Fertil- 
ization, Sowing,  Water  use,  Cropland. 

In  order  to  find  ways  of  exploiting  natural  re- 
sources to  a  greater  extent  a  study  was  conducted 
to  determine  how  the  disposition  of  the  sown  area, 
fertilization,  irrigation  and  various  hydrometeoro- 
logical  factors  affect  the  water  budget  of  the  soil. 
Based  on  the  results  of  small-plot  field  experiments 
going  on  for  the  past  12  yrs  as  well  as  on  observa- 
tions of  several  decades  made  by  the  Agrometeor- 
ological  Observatory  of  the  Agricultural  Universi- 
ty of  Debrecen,  the  following  conclusions  were 
drawn  (1)  In  view  of  the  present  problems  of 
energy  management  all  around  the  world  endeav- 
ors should  be  made  to  utilize  natural  water  supplies 
at  the  site  of  crop  production  as  efficiently  as 
possible;  (2)  Rainfall  is  one  of  the  major  factors 
influencing  the  time  change  of  the  water  supply  of 
the  site.  Changes  in  the  moisture  resources  of  the 
0-200  cm  upper  layer  of  the  soil  are  related  to  the 
amount  and  deviation  in  time  of  the  rainfall;  (3)  As 
a  result  of  differences  in  the  water  consumption  of 
the  various  plants,  the  moisture  content  of  soils  of 
plants  of  high,  moderate  and  low  water  require- 
ments can  vary  greatly  at  the  end  of  the  vegetative 
period.  When  evaluating  the  after-effects  of  these 
crops,  it  is  important  to  remember  that  it  is  not  so 
much  in  the  upper  layers  but  rather  in  the  lower 
(100-200  cm)  lying  layers  that  differences  can  be 
found  in  the  moisture  content  of  the  soil;  and  (4) 
Fertilization  increases  the  water  consumption  of 
various  plants  to  various  degrees.  Excessive  water 
consumption  varies  between  20-80  millimeters  and 
is  consistently  reflected  in  soil  moisture  profiles. 
(See  also  W86-05679)  (Author's  abstract) 
W86-05685 


MULTIPURPOSE     USE     OF     WATER     RE- 
SOURCES IN  IRRIGATION  SYSTEMS, 
State  Office  for  Technical  Development,  Budapest 
(Hungary). 
L.  David. 

IN:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
225-233,  4  fig,  1  tab,  14  ref. 

Descriptors:  'Planning,  'Water  use,  'Water 
demand,  'Irrigation,  'Water  allocation,  Model 
studies,  Mathematical  models,  Water  management, 
Multipurpose  project,  Competing  use. 

The  purpose  of  this  paper  is  to  estimate  the  water 
resources  available  for  other  users  in  supplementa- 
ry irrigation  systems  and  to  describe  the  con- 
straints of  this  multipurpose  use.  Based  on  the 
problem  description,  a  mathematical  model  is  pre- 
sented to  characterize  the  water  demand  or  irriga- 
tion systems  under  supplementary  conditions  by  a 
system  of  distribution  and  other  functions.  The 
available  but  unused  water  resources  in  the  irriga- 
tion system,  can  be  determined  by  the  comparison 
of  irrigation  water  demand  described  by  the  math- 
ematical model,  the  capacity  of  the  irrigation 
system,  the  usable  water  resources,  and  the  limit. 
The  possibilities  and  constraints  on  the  use  of  these 
water  resources  for  domestic  and  industrial  water 
supply,  for  water  quality  management  and  for 
other  purposes  are  discussed  with  examples  of  ap- 
plication of  the  methodology.  Finally,  some  con- 
clusions and  recommendations  are  summarized  for 
the  planning  of  basin  wide  allocation  of  resources, 
(see  also  W86-05750)  (Author's  abstract) 
W86-05772 


REAL  TIME  MANAGEMENT  OF  WATER  RE- 
SOURCES IN  LOW  RUNFALL  AREAS, 

Indian  Inst,  of  Tech.,  New  Delhi.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 
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DISTRIBUTED  CONJUNCTIVE  USE  MODEL 
FOR  OPTIMAL  CROPPING  PATTERN, 

Roorkee  Univ.  (India).  School  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  4B. 
W86-05786 


PROCEDURE  TO  SELECT  AN  OPTIMUM  Ht- 
RIGATION  METHOD, 

Concepcion  Univ.  (Chile).  Dept.  of  Agricultural 
Engineering. 

E.  A.  Holzapfel,  M.  A.  Marino,  and  J.  Chavez- 
Morales. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  Ill,  No.  4,  p  319-329, 
December  1985.  10  fig,  3  tab,  10  ref.  Agricultural 
Research  Service  Agreement  No.  4350-H. 

Descriptors:  'Irrigation  design,  'Irrigation  prac- 
tices, 'Cost  analysis,  Planning,  Evaluation,  Eco- 
nomic aspects,  Irrigation,  Crop  density,  Diseases, 
Growth,  Infiltration,  Slopes,  Water  quality,  Labor. 

Selection  of  the  best  irrigation  method  is  based  on 
feasibility  indices,  cost,  and  financial  feasibility  cri- 
teria, to  best  meet  the  existing  conditions.  The 
indices  (crop  density,  disease,  growth,  infiltration, 
slope,  water  quality,  and  labor  skill)  were  selected 
sn  the  basis  of  factors  that  affect  the  selection  of 
the  irrigation  systems,  showing  the  degree  of  ac- 
ceptability of  the  irrigation  methods  to  the  selec- 
tion parameters.  The  indices  were  used  in  a  multi- 
plicative manner  to  rank  the  irrigation  methods, 
rhose  methods  with  a  zero  final  value  are  not 
suitable  to  irrigate  the  field  and  are  excluded.  The 
final  selection  of  an  irrigation  method  is  based  on 
;conomic  and  financial  analysis.  (Doria-PTT) 
W86-05916 


LEAST-COST    PLANNING    OF    IRRIGATION 
SYSTEMS, 

Auburn  Univ.,  AL.  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6B. 
W86-05919 


DIMENSIONLESS  FORMULATION  OF 
FURROW  DtRIGATION, 

r.  Strelkoff. 

Journal  of  Irrigation  and  Drainage  Engineering 
[ASCE)  JIDEDH,  Vol.  Ill,  No.  4,  p  380-394, 
December  1985.  1  tab,  13  ref.  Agricultural  Re- 
search Service  Contract  No.  53-9AHZ-1-1685. 

Descriptors:  'Furrow  Irrigation,  'Flow  Dis- 
:harge,  'Irrigation  Design,  Mathematical  Models, 
Irrigation  Engineering,  Irrigation,  Mathematical 
analysis. 

The  equations  governing  the  flow  of  water  in 
irrigation  furrows  are  put  in  nondimensional  forms 
by  expressing  each  variable  in  the  ratio  to  an 
appropriate  reference  variable.  Two  systems  of 
reference  variables  are  considered,  one  based  on 
normal  depth  in  the  given  furrow  geometry  at  the 
given  inflow,  the  other  on  the  given  inflow  and 
sutoff  time.  The  first  is  especially  valuable  because 
of  the  clear  physical  significance  of  normal  depth, 
out  it  is  useless  in  horizontal  furrows.  The  second 
system  is  useful  for  furrows  set  on  any  slope.  The 
matter  of  choosing  a  system  of  reference  variables 
is  viewed  in  general  terms,  to  allow  application  to 
other  systems  suitable  for  special  applications,  in 
particular,  design  applications.  A  set  of  formulae  is 
presented  for  translation  from  one  system  to  the 
other.  The  necessary  input  for  a  completely  nondi- 
mensional treatment  of  furrow  irrigation  is  out- 
lined, and  the  concept  of  hypothetical  dimensioned 
furrows  is  introduced.  This  is  designed  to  provide 
a  physical  significance  to  variables  entered  in  di- 
mensionless  form  as  input  to  a  mathematical  model 
of  furrow  irrigation.  (Doria-PTT) 
W86-05921 


BRINK    DEPTH    IN    NONAERATED    OVER- 
FALLS, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 
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SURFACE      IRRIGATION      OPTIMIZATION       1,  p  191-201.  1  fig,  47  ref. 
MODELS, 

Concepcion  Univ.  (Chile).  Dept.  of  Agricultural 
Engineering. 

E.  A.  Holzapfel,  M.  A.  Marino,  and  J.  Chavez- 
Morales. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  112,  No.  1,  p  1-19,  Febru- 
ary 1986.  2  fig,  9  tab,  22  ref.  Agricultural  Research 
Service  Cooperative  Agreement  No.  4350-H. 


Descriptors:  'Drought,  'Salinity,  'Agronomy, 
Grains,  Water  supply,  Wheat,  Rainfall,  Ground- 
water, Plant  physiology,  Crop  production. 


Descriptors:  'Surface  irrigation,  'Model  studies, 
•Optimization,  'Irrigation  design,  Computer  pro- 
grams, Computer  models,  Cutoffs,  Water  supply. 

This  paper  presents  furrow  and  border  irrigation 
design  optimization  models  for  corn.  The  models, 
which  have  nonlinear  objective  functions  and  con- 
straints, are  linearized  to  take  advantage  of  existing 
linear  programming  codes  that  perform  sensitivity 
analysis  and  can  be  run  in  microcomputers.  The 
models  give  the  optimal  values  of  the  design  varia- 
bles (inflow  discharge,  length  of  the  run,  time  of 
irrigation  cutoff,  and  width  of  border  for  border 
irrigation).  Field  data  are  used  to  obtain  solutions 
to  the  models.  Results  indicate  that  the  timing  of 
irrigation  cutoff  is  the  most  critical  design  variable. 
Water  supply  and  time  available  for  irrigation  are 
also  important  factors  to  be  considered  in  the 
design  process.  (Doria-PTT) 
W86-05923 


DISCHARGE  CHARACTERISTICS  OF  FLOW 
PAST  A  FLOOR  SLOT, 

Concordia  Univ.,  Sir  George  Williams  Campus, 
Montreal  (Quebec).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W86-05924 


STOCHASTIC  MODELING  OF  IRRIGATION 
REQUIREMENTS, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
R.  K.  Gupta,  and  H.  S.  Chauhan. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  112,  No.  1,  p  65-75,  Febru- 
ary 1986.  5  fig,  6  tab,  9  ref. 

Descriptors:  'Model  studies,  'Irrigation  require- 
ments, 'Irrigation  design,  'Stochastic  hydrology, 
Crop  production,  Statistical  analysis,  Hydraulic 
models,  Fourier  analysis. 

The  stochastic  structure  of  the  weekly  irrigation 
requirements  of  a  crop  was  studied.  Irrigation  re- 
quirement time  series  was  assumed  to  be  represent- 
ed by  an  additive  model  with  trend,  periodic  and 
stochastic  components.  Each  component  was  iden- 
tified and,  if  found,  removed  from  the  original 
series.  The  turning  point  test  and  Kendall's  rank 
correlation  test  were  applied  to  detecting  any 
trend.  In  the  analysis  of  series,  the  correlogram 
technique  was  used  to  detect  the  periodicity, 
which  was  then  analyzed  by  the  Fourier  series 
method.  Harmonic  analysis  is  done  for  identifying 
the  number  of  significant  harmonics.  The  series 
was  tested  for  stationarity  and  the  dependent  part 
of  the  stochastic  component  was  be  well  expressed 
by  the  second  order  autoregressive  model.  There- 
fore, as  a  result,  the  developed  model  superposes  a 
periodic-deterministic  process  and  a  stochastic 
component.  The  adequacy  of  fit  was  judged  by  the 
insignificant  correlation  and  normal  distribution  of 
the  obtained  residuals.  The  developed  periodic- 
stochastic  model  may  be  used  for  representing  the 
time  based  structure  of  the  irrigation  requirement 
time  series  of  a  paddy  crop.  (Doria-PTT) 
W86-05928 


PAYING  FOR  WATER, 

For  primary  bibliographic  entry  see  Field  6E. 
W86-05951 


RESISTANCE  TO  DROUGHT  AND  SALINITY: 
AVENUES  FOR  IMPROVEMENT, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

J.  B.  Passioura. 

Australian  Journal  Plant  Physiology,  Vol.  13,  No. 


Various  techniques  for  improving  the  resistance  of 
plants  to  drought  or  salinity  are  discussed  in  rela- 
tion to  a  notional  spectrum  ranging  from  rational- 
ity to  random  search.  Drought  occurs  in  many 
ways,  but  there  are  a  few  fairly  distinct  and  useful 
patterns.  In  one,  the  crop  relies  predominantly  on 
current  rainfall.  In  a  second,  the  crop  relies  pre- 
dominantly on  a  store  of  water  accumulated  in  the 
soil  during  a  fallow.  The  rational  end  of  the  spec- 
trum is  exemplified  by  the  control  of  phenology  so 
that  flowering  occurs  at  an  optimal  time;  the 
random  end  by  wide  crosses,  such  as  that  between 
wheat  and  elytrigia,  which  give  the  remote  hope 
that  the  high  yield  potential  of  one  will  combine 
with  the  toughness  of  the  other.  Most  of  the  tech- 
niques occupy  the  middle  ground  and  involve  se- 
lecting for  characters  whose  protagonists  have 
strong,  but  often  poorly  articulated,  hunches  that 
the  characters  will  confer  resistance  to  drought  or 
salinity  on  the  plants  possessing  them.  For  drought 
resistance  of  grain  crops,  the  possible  worth  of 
many  of  these  characters  is  discussed  in  relation  to 
their  likely  impact  on  improving  a  crop's  ability  to 
extract  water  from  the  soil,  to  produce  dry  matter 
given  a  limited  water  supply,  and  to  convert  dry 
matter  into  grain.  (Peters-PTT) 
W86-05962 


WATER  TRANSFER  BY  PLANT  ROOTS  FROM 
WET  TO  DRY  SOIL, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic   entry  see  Field   2D. 

W86-05964 


SEDIMENT     TRANSPORT      EN      SHALLOW 
FLOWS, 

Clemson  Univ.,  SC. 

For  primary  bibliographic  entry  see  Field  2J. 

W86-05970 


NONDESTRUCTIVE  OBSERVATIONS  OF  SO- 
LUTION DISPLACEMENT  EN  SOILS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic   entry   see   Field   2G. 

W86-06008 


ECONOMIC  EVALUATION  OF  ON-FARM 
WATER  MANAGEMENT  PROJECTS, 

Colorado  State  Univ.,  Fort  Collins.  International 
School  for  Agricultural  and  Resource  Develop- 
ment. 

For  primary  bibliographic  entry  see  Field  6C. 
W86-06013 


CHOICES  OF  ntRIGATION  TECHNOLOGY 
EV  CALIFORNIA, 

California  Univ.,  Berkeley.  Dept.  of  Agricultural 

and  Resource  Economics. 

M.  Caswell,  and  D.  Zilberman. 

American  Journal  of  Agricultural  Economics,  Vol 

67,  No.  2,  p.  224-234,  May  1985.  3  tab,   15  ref. 

Descriptors:  'Irrigation  practices,  'California, 
'Water  demand,  Fruit  Growers,  Groundwater, 
Drip  irrigation,  Sprinkler  irrigation,  Groundwater 
depletion,  Surface  Irrigation. 

In  the  Southwest,  the  recent  increase  in  nonagri- 
cultural  water  demand,  the  constant  decline  in 
water  reservoirs,  and  the  slower  pace  (or  some- 
times freeze)  in  the  development  of  new  water 
projects  emphasize  the  need  for  improved  irriga- 
tion efficiency.  Adoption  and  extensive  use  of 
technologies  such  as  sprinkler  and  drip  irrigation 
may  be  one  avenue  to  attain  this  goal.  The  Central 
Valley  of  California  is  the  premier  tree-crop  pro- 
ducing area  in  the  nation  and  is  the  major  benefici- 
ary of  existing  water  projects.  This  area  suffers 
from  severe  groundwater  overdraft  problems,  and 
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its  agricultural  economy  is  vulnerable  to  shortages 
in  water  supply.  The  diffusion  of  modern  irrigation 
technologies  is  perceived  as  one  way  to  reduce  this 
vulnerability.  Most  of  the  past  studies  on  selection 
of  irrigation  technologies  tended  to  take  an  engi- 
neering approach,  but  this  study  takes  an  alterna- 
tive approach:  the  use  of  econometric  tools  and 
actual  data  on  adoption  patterns  to  explain  and 
predict  parameters  and  factors  affecting  the  diffu- 
sion of  modern  irrigation  technologies  in  Califor- 
nia. (David-PTT) 
W86-06116 


MESO-SCALE  STUDY  OF  CROP  DROUGHT 
CLIMATOLOGY  OVER  MAHARASHTRA, 

Meteorological  Office,  Poona  (India). 

For  primary  bibliographic  entry  see  Field  2B. 

W86-06134 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


RISK  ANALYSIS  FOR  RESERVOIR  OPER- 
ATION, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

H.  A.  Loaiciga,  and  M.  A.  Marino. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  4,  p  483-488,  April  1986.  2  fig,  3  tab,  16  ref. 

Descriptors:  'Water  management,  *Planning, 
•Reservoir  operation,  'Economic  aspects,  Model 
studies,  Hydroelectric  power,  Powerplants,  Flood 
control,  Decision  making,  Shasta  Dam,  California, 
Sacramento  River,  Water  storage,  Reservoir  re- 
leases. 

The  planning  of  reservoir  operation  presents  deci- 
sion makers  with  a  trade-off  between  competing 
functions,  which  are  energy  production  and  flood 
control  in  this  study.  To  optimally  resolve  the 
trade-off  between  maximization  of  energy  revenues 
and  minimization  of  downstream  losses,  the  inter- 
action between  the  expected  value  and  variance  of 
revenues  (accruing  from  the  reservoir  operation)  is 
included  in  a  stochastic  daily  reservoir  operation 
planning  model.  By  parametrically  varying  the  ex- 
pected value  and  variance  of  the  objective  func- 
tion, the  risk-averse  nature  of  decision  makers  is 
incorporated,  resulting  in  a  range  of  feasible  alter- 
native policies  that  reflect  the  decision  maker's 
attitude  toward  revenue  maximization  and  poor 
performance  of  the  reservoir  operation.  A  set  of 
feasible  storage  policies  was  derived  and  the  corre- 
sponding trade-off  curve  between  the  expected 
revenue  and  the  standard  deviation  of  such  reve- 
nues is  given  for  the  daily  operation  of  Shasta 
reservoir  in  northern  California.  (Cassar-PTT) 
W86-05428 


PROGRAMMING  MODEL  FOR  ANALYSIS  OF 
THE  RELIABILITY,  RESILIENCE,  AND  VUL- 
NERABILITY OF  A  WATER  SUPPLY  RESER- 

voni, 

Corps  of  Engineers,  Fort  Belvoir,  VA.  Water  Re- 
sources Center. 

W.  S.  Moy,  J.  L.  Cohon,  and  C.  S.  ReVelle. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  4,  p  489-498,  April,  1986.  8  fig,  2  tab,  25  ref. 

Descriptors:  'Water  management,  'Planning, 
•Reservoir  operation,  Reliability,  Economic  as- 
pects, Risks,  Model  studies,  Water  storage,  Reser- 
voir releases,  Multiobjective  planning. 

Two  proposed  descriptions  of  reservoir  perform- 
ance are  explored:  the  maximum  shortfall  from  the 
target  (system  vulnerability)  and  the  maximum 
number  of  consecutive  periods  of  deficits,  the  more 
resilient  the  system.  Tradeoffs  between  reliability, 
vulnerability,  and  resilience  are  examined  with 
multiobjective  mixed-integer  linear  programming. 
An  increase  in  vulnerability  (the  largest  recorded 


deficit)  is  noted  in  a  more  reliable  reservoir  situa- 
tion as  well  as  in  a  more  resilient  (quick  to  recover) 
reservoir  operation.  (Cassar-PTT) 
W86-05429 


CHANCE-CONSTRAINED  MODEL  FOR 
REAL-TIME  RESERVOIR  OPERATION  USING 
DROUGHT  DURATION  CURVE, 

Yamanashi  Univ.,  Kofu  (Japan).  Dept.  of  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-05435 


LINEAR        PROGRAMMING        SCREENING 
MODEL  FOR  THE  GRAND  RIVER  BASIN, 

Ecologistics  Ltd.,  Waterloo  (Ontario). 

For  primary  bibliographic  entry  see  Field  6A. 

W86-05471 


RIVER  RSPONSE  TO  DREDGING, 

Resource  Consultants,  Inc.,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  8B. 
W86-05499 


HYDROLOGICAL  ASPECTS  OF  ALPINE  AND 
HIGH-MOUNTAIN  AREAS. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2C. 
W86-05610 


WATER  STORAGE  AND  DRAINAGE  WITHIN 
THE  FIRN  OF  A  TEMPERATE  GLACIER 
(VERNAGTFERNER,  OETZTAL  ALPS,  AUS- 
TRIA), 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 

m.b.H.,  Neuherberg  bei  Munich  (Germany,  F.R.). 

Inst,  fuer  Radiohydrometrie. 

For  primary  bibliographic  entry  see  Field  2C. 

W86-05618 


LARGE-SCALE  ASSESSMENT  OF  SNOW  RE- 
SOURCES FOR  FORECASTING  SPRING 
FLOW, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2C. 
W86-05632 


NATURAL  DAMS  AND  OUTBURST  FLOODS 
OF  THE  KARAKORAM  HIMALAYA, 

Wilfrid  Laurier  Univ.,  Waterloo  (Ontario). 
For  primary  bibliographic  entry  see  Field  2C. 
W86-05637 


STUDY  ON  THE  VARIATION  COEFFICIENT 
OF  ANNUAL  RUNOFF  OF  THE  RIVERS  IN 
NORTHWEST  CHINA, 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Cryopedology. 
L.  Zuming. 

IN:  Hydrological  Aspects  of  Alpine  and  High- 
Mountain  Areas,  IAHS  Publication  No.  138,  1982. 
Proceedings  of  a  Symposium  at  the  First  Scientific 
General  Assembly  of  the  IAHS,  July  19-30,  1982. 
Exeter,  England,  p  285-294,  3  fig,  3  tab,  4  ref. 

Descriptors:  'Glaciers,  'Glaciohydrology,  'Varia- 
tion coefficient,  'Runoff,  'Discharge  hydrographs, 
Alpine  regions,  Mountains,  Hydrology,  Hydrologi- 
cal aspects,  Rivers,  Statistical  analysis. 

The  coefficient  of  variation  (CV)  of  annual  runoff 
of  rivers  is  the  main  indication  for  the  yearly 
variation  in  river  runoff.  The  study  of  the  variation 
of  annual  runoff  CV  of  the  rivers  in  northwest 
China  is  not  only  valuable  for  water  conservancy 
projects  and  agriculture,  but  also  for  understanding 
the  relationship  between  glacier  ablation  and  river 
runoff,  as  well  as  for  utilization  of  water  resources 
from  glacier-fed  rivers.  Therefore  it  is  of  definite 
significance  in  the  domain  of  science.  Starting  with 
an  analysis  of  the  main  factors,  this  study  investi- 
gates the  quantitative  relationship  between  CV  and 
other  variables,  the  laws  governing  variation  of 
CV  with  altitude,  and  its  distribution  features  in 


rivers  with  different  alimentations.  (See  also  W86- 

05610)  (Author's  abstract) 

W86-05639 


WATER       AND      NUTRIENT      DISCHARGE 
DURING  SNOWMELT  IN  SUBALPINE  AREAS, 

Swiss  Forest  Research  Inst.,  Birmensdorf. 
For  primary  bibliographic  entry  see  Field  2C. 

W86-05643 


CHANGE  OF  RUNOFF  CHARACTERISTICS 
BY  URBANIZATION, 

National  Research  Center  for  Disaster  Prevention, 
Sakura  (Japan). 
T.  Kishii. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  1 36.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  107- 
1 10,  4  fig,  2  ref. 

Descriptors:  'Runoff,  'Rainfall-runoff  relation- 
ships, 'Urban  runoff,  'Urbanization,  'Surface 
runoff,  Groundwater  recharge,  Infiltration,  Geolo- 
gy, Rainfall,  Land  use,  Catchment  areas,  Perme- 
ability, Rainfall  infiltration,  Storm  runoff,  Japan. 

The  groundwater  and  direct  runoff  components  of 
runoff  change  due  to  urbanization.  Therefore,  it  is 
expected  that  increases  in  the  direct  runoff  induce 
decreases  of  rainfall  loss  and  groundwater  runoff. 
The  change  of  the  direct  runoff  was  analyzed  by 
use  of  the  runoff  parameters,  such  as  runoff  ratios 
and  rainfall  loss.  In  an  attempt  to  estimate  the 
change  in  total  volume  and  rainfall  loss,  when  a 
natural  basin  which  consists  mainly  of  mountains, 
forests  and  wastelands  becomes  urbanized,  the 
runoff  ratios  and  rainfall  loss  were  compared  be- 
tween natural  and  urbanized  basins  in  Japan.  Both 
natural  and  urbanized  basins  are  further  divided 
into  basins  of  high  and  low  permeability,  according 
to  their  surface  geology.  From  these  results,  it  is 
considered  that,  in  urbanization  the  surface  geolo- 
gy is  basically  an  important  factor  in  the  runoff 
characteristics  as  distinct  to  the  changes  in  land  use 
which  are  relatively  important.  (See  also  W86- 
05645)  (Author's  abstract) 
W86-05656 


EVALUATION    OF   FLOOD-LEVEL    PREDIC- 
TION USING  ALLUVIAL-RIVER  MODELS. 

National  Research  Council,  Washington,  DC.  Ad- 
visory Board  on  the  Built  Environment. 
For  primary  bibliographic  entry  see  Field  6F. 
W86-05741 


OPTIMAL    ALLOCATION    OF    WATER    RE- 
SOURCES. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  6A. 
W86-05750 


UNCERTAINTY  IN  RESERVOIR  OPERATION, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

J.  W.  Delleur,  and  M.  Karamouz. 
IN:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
7-16,  3  fig,  1  tab,  19  ref.  Grant  No.  CME  7916819. 

Descriptors:  'Water  control,  'Water  allocation, 
•Reservoir  operation,  'Rivers,  Gunpowder  River, 
Maryland,  Reservoir  releases,  Flow  control, 
Model  studies,  Mathematical  models,  Loch  Raven 
Reservoir,  River  flow,  Water  supply. 

The  annual  and  monthly  reliabilities  of  a  single 
reservoir  with  releases  regulated  to  minimize  losses 
were  determined  using  data  from  the  Gunpowder 
River  and  Loch  Raven  Reservoir,  Maryland,  from 
1963-1977.  The  annual  reliability  depended  more 
strongly  on  the  draft  ratio  than  on  the  storage 
coefficient.  The  reason  for  this  was  that  the  safe 
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mnge  of  the  release  of  0.4  MAF  (0.8-1.2  MAF) 
lorresponded  to  1.22  standard  deviations  of  the 
mnual  flows.  A  large  percentage  of  the  flows  were 
vithin  this  range.  A  reliability  of  50%  was  ob- 
ained  with  a  draft  ratio  of  unity.  The  reliability 
ncreased  uniformly  as  the  draft  ratio  decreased. 
Is  the  reservoir  capacity  increased,  there  was 
uore  control  and  the  probability  of  high  drafts 
floods)  and  low  drafts  (droughts)  was  reduced. 
Hhe  annual  flows  were  disaggregated  into  monthly 
lows  to  evaluate  the  monthly  reliability  of  the 
eservoir.  (See  also  W86-05750)  (Cassar-PTT) 
V86-05751 


'ROBABILITY  OF  EXTREME  LOW  FLOWS 
)F  VARIOUS  DURATIONS, 

delbourne  Univ.,  Parkville  (Australia).  Dept.  of 

rivil  Engineering. 

|  A.  McMahon,  and  R.  Strikanthan. 

N:  Optimal  Allocation  of  Water  Resources,  IAHS 

■ublication  No.  135.  Proceedings  of  a  Symposium 

eld  at  the  First  Scientific  General  Assembly  of 

lie  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 

1-35,  3  tab,  6  ref. 

)escriptors:  *Rivers,  *Low  flow,  *Model  studies, 
Forecasting,  Wilmot  River,  Murray  River,  War- 
igamba  River,  Australia,  Streamflow  forecasting, 
imulation,  Statistical  analysis. 

x>w  flow  sums  of  various  durations  and  probabil- 
ies  were  calculated  by  an  analytical  method  and 
mulation.  Data  was  obtained  from  three  Austra- 
an  rivers  —  Wilmot,  Murray,  and  Warragamba  — 
>r  periods  of  45,  75,  and  79  years,  respectively. 
■nalytical  results  compared  well  with  simulation 
suits  for  all  three  rivers,  especially  for  duration 
vents  longer  than  one  year.  For  highly  variable 
Teams,  such  as  the  Warragamba,  the  method  of 
toments  is  suggested.  (See  also  W86-05750) 
^ssar-PTT) 
/86-05753 


OTENTIAL  WATER   YTELD   IN   SEMIARID 
EGIONS, 

linistry  of  Water  Resources  and  Development, 

larare  (Zimbabwe). 

or  primary  bibliographic  entry  see  Field  2A. 

/86-05754 


ESERVOIR  STORAGE  YIELD  ANALYSIS 
OR  ARID  AND  SEMIARID  CLIMATES, 

istitute  of  Hydrology,  Wallingford  (England). 
.  P.  Parks,  and  A.  Gustard. 
*1:  Optimal  Allocation  of  Water  Resources,  IAHS 
ublication  No.  135.  Proceedings  of  a  Symposium 
sld  at  the  First  Scientific  General  Assembly  of 
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•escriptors:  'Reservoirs,  'Water  yield,  'Water 
orage,  'Evaporation,  'Reservoir  storage,  Stor- 
je,  Arid  lands,  Semiarid  lands,  Botswana,  Gabor- 
ne  Reservoir,  Reservoir  yield,  Simulation,  Model 
udies. 

torage  yield  analyses  were  required  for  four  res- 
■voir  sites  in  Botswana.  The  semiarid  climate 
rovided  particular  constraints  to  the  analysis  as 
le  average  annual  open  water  evaporation  is  more 
an  three  times  the  average  annual  rainfall.  The 
loice  of  technique  is  briefly  discussed  with  par- 
sular  reference  to  the  short  river  flow  series 
mailable  for  investigation.  A  behavior  analysis  of 
dw  data  at  Gaborone  reservoir  illustrates  the 
chnique  in  determining  a  storage  requirement  for 
particular  yield  and  probability  of  failure.  A  new 
chnique  for  estimating  the  probability  of  failure 
om  the  distribution  of  non-failures  is  described 
corporating  monthly  evaporation  estimates  over 
w  changing  surface  area  of  the  reservoir.  The 
lportance  of  accounting  for  evaporation  in  reser- 
3ir  yield  determination  is  demonstrated  by  com- 
uing  the  storage  yield  relationships  of  three  other 
tes.  (See  also  W86-05740)  (Author's  abstract) 
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NCERTATNTY    IN    RESERVOIR    DESIGN    - 
ENEFTTS  FROM  USING  SECONDARY  DATA, 


Technical  Univ.  of  Denmark,  Lyngby.  Inst,  of 
Hydrodynamics  and  Hydraulic  Engineering. 
D.  Rosbjerg,  and  L.  Gottlieb. 
IN:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
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Descriptors:  'Rainfall-runoff  relationships,  'Reser- 
voirs, 'Water  storage,  'Reservoir  storage,  Storage, 
Model  studies,  Johan  Dahl  Land,  Greenland, 
Runoff  forecasting,  Design  criteria,  Forecasting, 
Data  interpretation,  Stochastic  hydrology. 

In  the  design  of  a  reservoir  storage  two  different 
types  of  uncertainty  should  be  considered.  The 
first  type  is  due  to  the  inherent  stochastic  nature  of 
the  runoff  process,  while  the  second  type  arises 
from  the  fact  that  the  basis  for  the  design  is  an 
historical  series  of  limited  length.  The  first  type  of 
uncertainty  is  evaluated  by  analyzing  the  distribu- 
tion of  the  necessary  storage  volume,  which  is 
obtained  by  data  generation.  Then,  when  the  sam- 
pling variance  of  the  generation  parameters  is 
taken  into  account,  the  second  type  is  evaluated  in 
connection  with  a  case  study.  Four  years  of  meas- 
ured daily  runoff  values  from  the  Johan  Dahl  Land 
in  Greenland  are  extended  by  1 5  years  of  synthetic 
daily  values  obtained  by  a  conceptional  runoff 
model,  leading  to  a  significant  decrease  in  the 
design  storage  volume.  (See  also  W86-05750)  (Au- 
thor's abstract) 
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MULTISITE  DATA  GENERATION  MODEL 
FOR  DADLY  DISCHARGES, 

Bochum  Univ.  (Germany,  F.R.). 

K.  Schneider,  and  G.  A.  Schultz. 
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Descriptors:  'Reservoirs,  'Rainfall-runoff  relation- 
ships, 'Discharge  frequency,  Forecasting,  West 
Germany,  River  flow.  Mathematical  model.  Model 
studies,  Runoff,  Multireservoir  networks,  Stochas- 
tic hydrology,  Synthetic  hydrology,  Discharge  hy- 
drographs. 

For  the  simulation  of  the  performance  of  a  com- 
plex reservoir  system  in  the  Federal  Republic  of 
Germany,  a  model  is  presented  which  generates 
sequences  of  daily  inflows  to  several  reservoirs 
within  one  river  basin.  The  model  preserves  the 
important  statistical  and  hydrological  characteris- 
tics of  the  observed  records.  It  is  based  on  the 
stochastic  generation  of  so-called  pulses  in  consid- 
eration of  the  cross-correlation  between  the  time 
series  at  the  various  sites.  The  model  for  the  gen- 
eration of  these  cross-correlated  pulses  consists 
mainly  of  two  steps:  the  generation  of  the  length  of 
dry  intervals  (without  pulse)  and  wet  intervals 
(with  pulses)  and  the  generation  of  the  pulse 
heights  for  each  site  and  day  (during  wet  periods) 
using  an  approximate  multivariate  autoregressive 
model.  These  pulses  occurring  on  certain  days  at 
various  sites  are  used  as  input  into  linear  systems. 
The  convolution  with  variable  system  functions 
(determined  separately  for  each  site)  produces  the 
output,  namely  daily  river  flow  sequences  for  each 
site.  (See  also  W86-O5750)  (Author's  abstract) 
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FUZZY  MODELLING  FOR  FORECASTING 
DISCHARGE  AND  WATER  LEVEL  OF  LARGE 
RIVERS, 
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eich  Hydrologie  and  Meteorologie. 
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The  method  of  fuzzy  sets  is  suitable  for  modelling 
the  forecasting  of  discharge  and  water  level  in 
large  rivers.  This  model  consists  of  a  structure, 
each  of  the  partial  structures  being  fuzzy  relations. 
It  is  applied  to  the  Elbe  River  in  two  versions  for 
discharge  and  water  level  at  different  degrees  of 
discretization  (one  day  or  6  hours).  The  method  of 
fuzzy  sets  allows  description  of  large  rivers  as  a 
whole,  construction  of  a  model  on  the  basis  of 
relatively  few  data,  direct  utilization  of  experience, 
and  consideration  of  topical  information  on  the 
state  of  the  system.  (See  also  W86-05750)  (Cassar- 
PTT) 
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STOCHASTIC  TIME  SERD2S  ANALYSIS  AND 
THE  VD1LAGE  DAM  MANAGEMENT  PROB- 
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Australian  National  Univ.,  Canberra. 
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tion, Time  series  analysis,  Stochastic  hydrology. 

A  general  method  for  analyzing  the  poorly  defined 
natural-environment  village  exist  today.  The  en- 
trapped water  is  used  for  irrigation  of  rice  crops 
and  as  a  multipurpose  community  supply.  The 
approach  involves  the  combination  of  stochastic 
time  series  analysis  and  stochastic  (Monte-Carlo) 
simulation.  On  the  basis  of  limited  time  series  data, 
a  simple  but  nonlinear,  stochastic,  dynamic  model 
for  storage  level  in  the  dam  is  identified  and  esti- 
mated using  a  recursive  method  of  time  series 
analysis.  This  stochastic  model  is  then  used  to 
define  locally  optimum  management  strategies  and 
comparing  these  with  existing  practices.  The  study 
revealed  a  common-sense  management  plan:  culti- 
vation of  two  rice  crops  per  year  while  avoiding 
the  probability  of  emptying  the  dams.  (See  also 
W86-05750)  (Cassar-PTT) 
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DERIVATION  AND  USE  OF  CONTROL 
CURVES  FOR  THE  REGIONAL  ALLOCATION 
OF  WATER  RESOURCES, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  6A. 
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•Optimization,  Dynamic  programming,  Model 
studies,  Hydroelectric  plants,  Powerplants,  Runoff 
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ation, Markov  process,  Water  storage. 

This  paper  discusses  a  problem  in  the  theory  of 
dynamic  programming  and  Markovian  decision 
processes,  concerning  a  hydroelectric  plant  with  a 
long  term  storage  reservoir  operating  in  a  power 
system  together  with  several  run-of-river  generat- 
ing plants.  The  objective  is  to  establish  its  regulat- 
ing chart  and  various  operating  characteristics.  In 
a  working  example,  this  chart  will  increase  both 
the  total  guaranteed  output  in  the  dry  season  and 
the  annual  generation  by  1-2%  compared  with  a 
conventional  one  on  the  basis  of  a  historic  runoff 
record.  (See  also  W86-05750)  (Author's  abstract) 
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STUDY  OF  A  REAL  TIME  ADAPTIVE 
CLOSED-LOOP  RESERVOIR  CONTROL  AL- 
GORITHM, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 
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eration, 'River  forecasting,  'Water  management, 
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ic programming,  Forecasting,  Irrigation,  Power- 
plants,  Floods,  Stochastic  hydrology. 

A  comparison  is  made  of  a  heuristic  operating 
policy  for  the  High  Aswan  Dam  with  that  result- 
ing from  a  steady  state  stochastic  dynamic  pro- 
gramming solution,  from  areal  time  adaptive  con- 
trol formulation  that  used  multi-lead  forecasts  of 
river  flows.  The  objective  is  to  minimize  losses  due 
to  irrigation  deficits,  power  production  deficits  and 
damages  due  to  flooding.  It  can  be  concluded  that 
performance  is  better  with  the  steady  state  solu- 
tion, and  it  is  best  using  the  adaptive  formulation. 
The  use  of  forecasts  and  the  adaptive  formulation 
significantly  reduces  flood  damages.  (See  also 
W86-05750)  (Author's  abstract) 
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PERFORMANCE  OF  A  MAJOR  RIVER  REGU- 
LATION RESOURCE  SYSTEM  UNDER 
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A  river  regulation  system  for  the  River  Severn  in 
Wales  and  England  was  tested  by  a  severe  drought 
in  1975-1976,  less  than  a  decade  after  its  implemen- 
tation. Measures  to  control  waste  are  described. 
These  were  hampered  by  difficulties  and  uncer- 
tainties in  forecasting  river  flow.  The  number  of 
reservoir  releases  was  minimized  to  reduce  soaking 
into  the  bank.  Pulse  releases  from  one  reservoir 
helped  to  reduce  the  drawdown  at  another  reser- 
voir; however,  this  produced  unsteady  conditions 
in  the  river.  Bankside  reservoirs  were  used  as 
additional  storage  and  permitted  close  control  of 
flows.  The  river  control  system  did  not  perform 
exactly  as  designed,  based  on  the  drought  of  1949. 
The  1975-1976  drought  was  more  severe  and  had 
lower  groundwater  levels  at  the  beginning  of  the 
dry  period.  In  addition,  the  river  flow  support 
demand  far  exceeded  expectations.  Several  im- 
provements were  implemented:  changed  control 
rules,  a  new  measuring  weir  and  other  monitoring 
devices,  better  forecasting  of  runoff,  radar  weather 
forecasting,  optimized  pump  control,  reduced  tran- 
sit losses,  and  extra  storage  schemes.  (See  also 
W86-05750)  (Cassar-PTT) 
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A  proposal  to  construct  the  Broad  Oak  pumped 
storage  reservoir,  England,  was  opposed,  partly 
because  some  persons  felt  that  the  residual  fresh 
water  after  abstraction  would  be  inadequate.  Some 
of  the  competing  uses  were  marsh  feeding,  irriga- 
tion, cooling  water,  water  quality  protection,  navi- 
gation, siltation  scour,  and  recreation.  The  tidal 
and  salinity  regime  of  the  estuary  was  analyzed  to 
estimate  the  effects  of  the  abstraction.  It  was  con- 
cluded that  long-term  remedial  measures  were  nec- 
essary to  support  a  doubling  of  spray  irrigation 
with  water  of  the  desired  quality.  Possible  methods 
of  achieving  this  goal  were  pumped  marsh  feeding, 
independent  of  the  tide,  or  elimination  of  the 
Snowdown  minewater  discharge.  Increased  ab- 
straction would  also  increase  the  amount  of  silta- 
tion. The  proposed  scheme  was  not  approved,  and 
alternate  proposals  are  being  considered.  (See  also 
W86-05750)  (Cassar-PTT) 
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OPTIMIZATION  MODELS  FOR  THE  OPER- 
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Descriptors:  'Water  management,  'Reservoir  op- 
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nia Central  Valley  Project. 

Presented  are  models  and  an  efficient  algorithm  for 
the  real  time  monthly  operation  of  both  a  single 
and  two  multipurpose  reservoirs.  Each  model  is  a 
combination  of  linear  programming  (used  for 
month-by-month  optimization)  and  dynamic  pro- 
gramming (used  for  annual  optimization).  The  use 
of  parametric  linear  programming,  minimum  re- 
quired beginning  of  month  storage,  and  an  iterative 
solution  procedure  lead  to  reduced  requirements  of 
both  time  and  storage  in  the  computer.  Low  stor- 
age requirements  allow  the  models  to  be  run  on 
minicomputers.  Water  and  power  maximization  for 
peak  demand  months  and  water  and  power  maxi- 
mization with  flood  control  protection  are  consid- 
ered. Hence,  the  models  provide  the  reservoir  op- 
erator with  different  choices  for  annual  optimiza- 
tion. The  models  are  illustrated  with  applications 
to  a  single  and  two  multipurpose  reservoirs  of  the 
California  Central  Valley  Project.  (See  also  W86- 
05750)  (Author's  abstract) 
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STATE  OF  THE  ART  REVIEW:  THEORDXS 
AND  APPLICATIONS  OF  SYSTEMS  ANALY- 
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neering and  Applied  Science. 
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The  existence  of  several  problems  associated  with 
the  optimization  of  real-time  operations  of  reser- 
voir systems  is  demonstrated.  One  problem  is  due 
to  the  use  of  imperfect  streamflow  (inflow  to  the 
reservoir)  forecasts.  There  is  a  significant  relation- 
ship between  the  reliability  of  the  forecast  informa- 
tion and  the  operating  or  forecast  horizon  to  be 
used  in  the  model.  The  implications  of  this  rela- 
tionship are  illustrated  using  an  example  in  which 
extending  the  forecast  horizon  beyond  three  days 
does  not  improve  the  performance  of  the  model  for 
real-time  operations.  Real-time  operations  models 
often  require  routing  models  that  relate  reservoir 
releases  to  the  flows  at  downstream  points.  Use  of 
approximate  reach  routing  models  may  cause  unex- 
pected problems  and  may  mislead  the  decision 
makers.  The  following  procedure  may  help  to  alle- 
viate some  of  these  problems:  1)  find  a  clearly 
underestimated  routing  model;  use  the  historic  in- 
flows and  run  the  optimization  -  simulation  pro- 
gram; obtain  a  trade-off  curve;  and  use  this  as  a 
lower  bound;  2)  repeat  step  1  with  a  clearly  over- 
estimated model  to  obtain  an  upper  bound;  and  3) 
discard  any  model  yielding  a  tradeoff  curve  out  of 
these  bounds.  If  the  bounds  are  sufficiently  close  to 
each  other,  the  best  routing  model  is  easier  to  find. 
(Master-PTT) 
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PLANNING  DETENTION  STORAGE  FOR 
STORMWATER  MANAGEMENT, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
V.  G.  Loganathan,  J.  W.  Delleur,  and  R.  I. 
Segarra. 

Journal  of  Water  Resources  Planning  and  Manage- 
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In  a  method  for  estimating  detention  storage  ca- 
pacity in  stormwater  management  generalized  stor- 
age-overflow relationship  is  derived.  This  relation- 
ship defines  real  average  storage  (empty  space  in 
detention  basin)  on  the  positive  range  and  over- 
flow volumes  on  the  negative  range.  By  using 
exponential  probability  density  functions  for  the 
independent  hydrologic  variables  runoff  volumes, 
runoff  durations,  and  interevent  times,  and  the 
generalized  storage  relationship,  a  new  probability 
distribution  is  derived  for  the  treatment  plant  over- 
flow volumes.  The  new  distribution  provides  an 
easy  method  for  estimating  the  detention  storage 
and  treatment  capacity  for  a  design  risk  level.  The 
methodology  has  the  advantage  that  it  provides 
easy  to  use  preliminary  planning  information  for 
stormwater  management  without  the  need  for  ex- 
tensive simulation.  This  application  of  the  storage 
estimation  equations  is  illustrated  using  data  for 
Adanta,  Georgia.  (Master-PTT) 
W86-O5810 


DEVELOPMENT    OF    A    FLOOD    MANAGE- 
MENT PLAN, 

Goldberg-Zoino    and    Associates,    Inc.,    Newton 

Upper  Falls,  MA. 

D.  W.  Wood,  T.  C.  Gooch,  P.  M.  Pronovost,  and 
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>.  C.  Noonan. 

ournal  of  Water  Resources  Planning  and  Manage- 
lent  (ASCE)  JWRMD5,  Vol.  Ill,  No.  4,  p  417- 
33,  October  1985,  5  fig,  5  tab,  22  ref. 

tescriptors:  •Floods,  'Water  management,  •Man- 
cement  planning,  Planning,  New  Hampshire, 
.eene,  Legislation. 

.  comprehensive  flood  plain  management  plan 
'as  developed  for  the  city  of  Keene,  New  Hamp- 
lire,  reflecting  the  policies  of  Section  73  of  Public 
aw  93-251.  Community  attitudes  were  investigat- 
i  through  questionnaires,  interviews  with  corn- 
unity  leaders,  and  interaction  with  a  community 
Ivisory  committee.  A  full  range  of  available  non- 
ructural  and  structural  flood  damage  reduction 
easures  were  surveyed.  An  initial  set  of  measures 
as  selected  based  on  physical,  economic,  and 
jlitical  feasibility  in  Keene  given  the  existing 
ream  conditions,  available  stage-damage  estim- 
ates and  community  attitudes.  These  initial  meas- 
•es  were  evaluated  in  detail,  and  three  alternative 
xxl  plain  management  plans  were  developed  and 
lalyzed  using  benefit-cost  and  environmental  as- 
ssment  procedures.  The  recommended  plan  in- 
uded:  a  technical  assistance  program  to  aid 
>me-owners  with  flood-proofing;  small  dikes  to 
otect  selected  structures  from  flooding;  channel 
iprovements  at  constrictions;  enhancement  of  ex- 
ang  storage  by  restoration  of  a  damaged  dam; 
id  development  of  a  flood  warning  emergency 
eparedness  system.  The  experience  of  Keene  rep- 
sents  a  prototype  study  and  a  model  for  future 
adies.  (Master-PTT) 
'86-05812 


MX  TESTS  AND  PARAMETRIC  STATIS- 
[CS  FOR  MODEL  EVALUATION, 

hio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 

*ring. 

S.  Dingman,  and  K.  W.  Bedford. 

urnal  of  Hydraulic  Engineering 

iSCE)JAEND8,  Vol.  112,  No.  2,  p  124-141,  Feb- 

ary  1986.  5  fig,  6  tab,  23  ref,  append.  NOAA 

mtracts    NA79AA-D-00120    and    NA80AA-D- 

10. 

escriptors:  *Model  studies,  *Statistical  analysis, 
itorm  surges,  *Statistical  models,  Surface  water, 
ater  resources,  Lake  Erie,  Surges,  Time  series 
alysis,  Decision  making. 

series  of  traditional  statistical  methods  and  non- 
rametric  skill  tests  are  assembled  into  a  model 
itistical  analysis  program  (MSAP)  with  the  intent 

evaluating  their  ability  to  verify  surface  water 
Ddels.  Using  two  different  hydrodynamic 
sdels,  simulations  of  two  Lake  Erie  storm  surges 
:re  performed,  with  actual  water  levels  for  each 
>rm  surge  obtained  from  monitoring  stations 
aund  the  lake.  The  actual  and  computed  water 
/els  were  analyzed  by  MSAP.  Of  the  three  major 
tegories  of  statistical  tests  contained  in  MSAP, 
e  skill  tests  were  superior  in  demonstrating  a 
Jdel's  ability  or  inability  to  predict  the  most 
portant  aspect  of  a  storm-surge  simulation:  its 
ration  and  die-off.  Time-series  statistical  calcula- 
ins  such  as  correlation  coefficients  and  root- 
san-square  deviation  values  were  helpful  only  in 
lessing  gross  overall  model  performance.  Statisti- 
I  decision-making  tests,  based  on  the  acceptance 

rejection  of  certain  hypotheses  within  a  speci- 
d  level  of  significance,  yield  overly  optimistic  or 
Jorrect  results  due  to  the  violation  of  several 
lumptions  necessary  for  proper  use  of  the  tests. 
laster-PTT) 
86-05817 


PITMAL  CONTROL  OF  SEA  LEVEL  IN  A 
DAL  BASIN  BY  MEANS  OF  THE  PONTRYA- 
N  MAXIMUM  PRINCIPLE, 

servatorio     Geofisico     Sperimentale,     Trieste 

aly). 

ir  primary  bibliographic  entry  see  Field  8B. 

86-05829 


fANATRYN:  DEGRADATION  AND  EFFEC- 
VENESS     IN     CONTROLLING     AQUATIC 

.ANTS, 


BASF  Canada,  Inc.,  Toronto  (Ontario). 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05850 


MEETING  STREAMFLOW  REQUIREMENTS, 

Wyoming  State  Engineers  Office,  Cheyenne. 
For  primary  bibliographic  entry  see  Field  4A. 
W86-05867 


MEETING  STREAMFLOW  REQUIREMENTS, 

Wyoming  State  Engineers  Office,  Cheyenne. 
F.  J.  Trelease. 

American  Water  Works  Association  Journal 
JAWWA5,  Vol.  77,  No.  9,  p  48-52,  September 
1985.  2  fig,  1  tab,  16  ref. 

Descriptors:  *Instream  Flow,  Surface  Water 
Availability,  Water  Use,  Water  Permits,  Protec- 
tion, Decision  Making,  Administrative  Decisions, 
Project  Planning. 

As  a  result  of  the  growing  trend  within  the  United 
States  to  protect  and  provide  in-stream  flows,  the 
states  are  adopting  a  variety  of  means  to  meet 
streamflow  requirements.  The  most  common  meth- 
ods are  reservation  of  minimum  streamflows,  plac- 
ing conditions  on  water  use  permits,  and  stream 
protection  systems.  In-stream  flows  may  also  be 
required  as  conditions  of  project  authorizations, 
licenses,  and  administrative  decisions.  (Author's 
Abstract) 
W86-05867 


AQUATIC  WEED  CONTROL  IN  A  RECRE- 
ATIONAL LAKE, 

R.  B.  Purdue. 

Public  Works,  Vol.  116,  No.  9,  p  117,  170,  Septem- 
ber 1985. 

Descriptors:  'Aquatic  weed  control,  *Lakes, 
•Recreation,  Lake  Adirondack,  New  York,  Weed 
control,  Aquashade,  Plant  growth. 

Lake  Adirondack  in  the  town  of  Indian  Lake,  New 
York,  was  plagued  by  a  long-stemmed,  broad- 
leafed  weed  known  by  a  number  of  names  as  bass 
weed,  broad-leafed  pond  weed  etc.  It  propagates 
by  seeding,  by  producing  new  stems  from  expand- 
ing root  systems,  and  by  re-rooting  cut  and  frag- 
mented stems.  The  town  finally  decided  in  1982 
that  money  would  be  required  to  defeat  the  bass- 
weed.  A  program  was  chosen,  using  Aquashade, 
which  produced  remarkable  results.  Aquashade  is 
a  blue,  non-toxic,  vegetable  coloring  agent  that 
filters  out  the  growth-supporting  portion  of  the 
sun's  light.  The  bass  weed  sprouts  did  grow,  re- 
flecting periods  of  low  dye  concentration,  the 
weed  stayed  out  of  sight.  This  made  the  lake  more 
accessible  for  recreational  use.  (Khumbatta  -  PTT) 
W86-05877 


BRECON  FLOOD  ALLEVIATION  SCHEME, 

Mac  Donald  (M.)  and  Partners,  London  (England). 
D.  G.  Hutchinson,  and  R.  A.  Smith. 
Institution  of  Civil  Engineers  PCIEAT,  Vol.  80, 
Part  1,  p  121-143,  February  1986.   13  fig,  7  ref. 

Descriptors:  *Flood  control,  *Wales,  Brecon, 
Flooding,  Engineering,  Construction,  Wales,  Usk 
River,  Channel  improvement. 

Major  floods  have  occurred  periodically  in 
Brecon,  a  rural  town  within  the  Brecon  Beacons 
National  Park  in  Powys,  South  Wales.  A  feasibility 
study  following  a  1979  flood  concluded  that  the 
solution  to  the  flooding  problem  would  include  a 
combination  of  channel  improvement  (including 
lowering  the  invert  of  the  Llanfaes  Bridge)  and 
defence  raising.  Construction  began  in  1981  and 
lasted  80  weeks.  The  key  to  the  scheme,  and  its 
most  difficult  aspect,  was  lowering  the  bed  of  the 
River  Usk  under  the  bridge,  a  designated  ancient 
monument.  The  scheme  proved  successful  in  the 
year  following  its  completion,  and  a  flood  in  1983 
was  contained  at  levels  which  correlated  well  with 
those  predicted.  The  lowered  bridge  inverts 
proved  to  be  self  cleansing.  (Doria-PTT) 
W86-05904 


STRUCTURE    OF    TURBULENCE    IN    COM- 
POUND CHANNEL  FLOWS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-05965 


OVERBANK    FLOW    WITH    VEGETATTVELY 
ROUGHENED  FLOOD  PLAINS, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-05966 


RIVER   FLOOD   ROUTING  BY  NONLINEAR 
MUSKINGUM  METHOD, 

Wyoming  Water  Research  Center,  Laramie. 
For  primary  bibliographic  entry  see  Field  2E. 
W86-05980 


ANALYSIS  OF  HYDRIXLA-ESHTBrnNG 
FRACTIONS  IN  NATURAL  WATERS:  THE 
CONCEPT  OF  'FINGERPRINTING'  THROUGH 
LIQUTO  CHROMATOGRAPHY, 

University  of  South   Florida,   Tampa.   Dept.   of 

Chemistry. 

D.  F.  Martin,  P.  M.  Dooris,  G.  M.  Dooris,  and  R. 

J.  Bova,  Jr. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

2,  p  283-287,  April    1986.   2  fig,   2  tab,  20  ref. 

Descriptors:  •Hydrilla,  •Aquatic  weeds,  *Plant 
growth  substances,  'Liquid  chromatography,  Flor- 
ida, Lake  Starvation,  White  Trout  Lake,  Lake 
sediments,  River  water,  Chemical  analysis,  Chro- 
matography. 

High  performance  liquid  chromatography  was 
used  to  identify  a  fraction  of  aqueous  sediment 
extract  from  Lake  Starvation,  Hillsborough 
County,  Florida,  that  is  responsible  for  inhibition 
of  hydrilla  growth.  The  fraction  was  separated  on 
a  Zorbax(TM)  C  sub  18  preparative-scale  column. 
The  present  study  examined  various  lake  sediment 
extracts  and  river  water  samples  for  the  presence 
or  absence  of  the  inhibitor  peak.  The  biologically 
active  component  was  absent  in  certain  rivers 
where  hydrilla  is  prominent,  but  it  was  present  in 
extracts  of  Lake  Starvation  and  White  Trout  Lake 
sediments  that  are  known  to  have  hydrilla  growth 
inhibiting  properties.  'Fingerprinting'  of  natural 
waters  for  hydrilla  inhibitor  through  liquid  chro- 
matography would  be  a  useful  management  tool 
and  information  on  the  relative  concentration  of 
inhibitor  would  indicate  potential  for  hydrilla 
growth,  maintenance  or  inhibition.  (Rochester- 
PTT) 
W86-06023 


CHANGES  OF  EN-CHANNEL  VEGETATION 
FOLLOWING  TWO-STAGE  CHANNEL  CON- 
STRUCTION ON  A  SMALL  RURAL  CLAY 
RTVER, 

University  Coll.,  London  (England).  Dept.  of  Ge- 
ography. 
P.  J.  Raven. 

Journal  of  Applied  Ecology,  Vol.  23,  No.  1,  p  333- 
345,  1986.  3  fig,  6  tab,  23  ref,  append. 

Descriptors:  *Aquatic  plants,  *Channeling,  •Two- 
stage  channel  construction,  'Species  diversity, 
River  Roding,  England,  Flood  berms,  Excavation, 
Scour,  Succession. 

Aquatic  vegetation  growth  under,  or  emerging 
from,  dry-weather  water  level  along  5  km  of  the 
River  Roding,  near  Abridge,  Essex,  England,  was 
monitored  during  1979-82  to  assess  floristic 
changes  following  two-stage  channel  construction. 
Aquatic  plant  communities  remained  stable  in  the 
absence  of  river  engineering.  In  channel  vegetation 
cover,  species  richness,  and  diversity  were  main- 
tained when  the  undisturbed  lowermost  portion  of 
river  was  incorporated  into  a  two-stage  channel. 
Vegetation  cover  increased  for  at  least  2  yr  after 
flood  berm  excavation.  Species  richness  increased 
in  the  short  term,  but  subsequently  declined  as 
invasive  species,  notably  Sparganium  erectum  L., 
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proliferated.  Sagittaria  sagittifolia  L.  and  Spargan- 
imii  emersum  Rehmann  rapidly  became  more 
abundant  in  the  short-term  but  Nuphar  lutea  (L.) 
Sm.  and  Schoenoplectus  lacustris  (L.)  Palla  re- 
sponded slowly  and  declined  in  relative  abun- 
dance. Increased  light  and  reduced  scour  along  the 
channel  edge  created  ideal  conditions  for  the 
growth  of  tall  emergent  vegetation,  and  S  erectum, 
Phragmites  australis  (Cav!)  Trin  ex  Steudel  and 
Typha  latifolia  L.  proliferated  along  reaches  bor- 
dered by  low-level  flood  berms,  in  particular. 
Two-stage  channel  construction  is  ecologically 
preferable  to  channelization,  but  appropriate  meas- 
ures to  counter  excessive  vegetation  growth  must 
be  incorporated  if  the  short-term  benefits  are  to  be 
maintained  in  the  longer  term.  (Author's  abstract) 
W86-06037 


mining  or  excavation  sites.  The  state  variables 
which  represent  the  heads  and  the  control  varia- 
bles which  represent  the  pumpage  are  implicitly 
related  through  the  groundwater  simulator.  The 
simulator  equations  are  used  to  express  the  states  in 
terms  of  the  controls,  yielding  a  much  smaller 
reduced  problem.  Techniques  for  computing  gradi- 
ents of  reduced  problem  functions  are  described. 
The  reduced  problem  is  solved  by  combining  aug- 
mented Lagrangian  and  reduced  gradient  proce- 
dures. The  optimization-groundwater  simulation 
system  is  referred  to  as  GWMAN.  Two  small 
examples  are  solved  in  addition  to  both  steady  state 
and  transient  type  dewatering  problems.  An  appli- 
cation to  the  Edwards  Aquifer  in  Texas  is  present- 
ed. (Author's  Abstract) 
W86-05425 


evolution  of  the  hydrodynamic  structure,  land- 
scape, climatic  and  morphometric  particularities  ol 
regions.  In  areas  with  large  seepage  losses  of  sur- 
face water,  the  forecast  of  groundwater  quality 
mainly  depends  on  the  chemical  composition  ol 
surface  water.  (See  also  W86-05645)  (Author's  ab- 
stract) 
W86-05646 


METHODS  USED  IN  THE  PREDICTION  AND 
CONTROL  OF  THE  GROUNDWATER 
REGIME  IN  BASINS  ADJACENT  TO  LARGE 
RIVERS, 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05647 


TIME  DEPENDENT  THREE  DIMENSIONAL 
SIMULATION  OF  FLOWS  IN  SHALLOW  DO- 
MAINS WITH  VEGETATIVE  OBSTRUCTION, 

Miami  Univ.,  Coral  Gables,  FL.  Dept.  of  Mechani- 
cal Engineering. 

S.  Sengupta,  S.  S.  Lee,  and  L.  Q.  Fu. 
Applied     Mathematical     Modelling    AMMODL, 
Vol.  10,  No.  1,  p  2-10,  February  1986.  12  fig,  10 
ref. 

Descriptors:  'Shallow  water,  'Vegetation  effects, 
•Mathematical  models,  "Three  dimensional  simula- 
tion, Water  management,  Florida  everglades, 
Water  deliveries,  Eddies,  Evapotranspiration,  Hy- 
drologic  budget. 

A  predictive,  verified  mathematical  model  can  be 
used  to  evalute  water  management  options  prior  to 
implementation.  A  three-dimensional  time  depend- 
ent model  has  been  used  to  analyze  and  predict  the 
effects  of  water  management  practices  in  Shark 
Slough  in  the  Everglades,  Florida.  Calibrated  ver- 
tical eddy  viscosity  was  found  effective  in  repro- 
ducing effects  of  vegetative  obstruction.  A  modi- 
fied Penman  formula  for  evapotraspiration  has 
been  developed  and  the  results  verified  with  field 
data.  The  model  can  be  used  for  practical  evalua- 
tion of  water  budgets,  local  water  depths,  and 
inundation  areas.  (Main-PTT) 
W86-06065 


FATE  OF  2,4-D  ENTERING  A  FRESHWATER 
AQUATIC  ENVIRONMENT, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-06074 


APPLICATION       OF       EXTREME       VALUE 
THEORY  TO  FLOOD  DAMAGE, 

Montreal  Univ.   (Quebec).   Dept.   of  Economics. 
For  primary  bibliographic  entry  see  Field  6C. 
W86-06117 


4B.  Groundwater  Management 


OPTIMAL  MANAGEMENT  OF  LARGE-SCALE 
AQUIFERS:  METHODOLOGY  AND  APPLICA- 
TIONS, 

Texas  Univ.  at  Austin.   Center  for  Research  in 

Water  Resources. 

N.  Wanakule,  and  L.  W.  Mays. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  4,  p  447^65,  April,  1986.  13  fig,  3  tab,  32  ref. 

Descriptors:  'Groundwater  management,  'Aquifer 
management,  'Groundwater  recharge,  Recharge, 
Artesian  aquifers,  Model  studies,  GWMAN  model, 
Edwards  aquifer,  Texas,  Dewatering,  Water  table 
fluctuations,  Management,  Water  allocation,  Water 
policy,  Mine  drainage,  Excavation,  Pumping. 

A  methodology  is  developed  for  determining  opti- 
mal pumping  and  recharge  of  large  scale  artesian 
and/or  nonartesian  aquifers.  This  methodology 
couples  optimization  techniques  with  existing 
groundwater  simulation  models.  It  can  be  applied 
to  both  groundwater  policy  evaluation  (allocation) 
such  as  large-scale  aquifers  and  to  hydraulic  man- 
agement   problems    such    as    the    dewatering    of 


SUSTAINED- YIELD  GROUND-WATER  PLAN- 
NING BY  GOAL  PROGRAMMING, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05441 


ALGORITHM  FOR  SURFACE/GROUND- 
WATER  ALLOCATION  UNDER  APPROPRIA- 
TION DOCTRINE, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  6E. 

W86-05445 


ROLE  OF  VOLCANIC  TUFFS  IN  GROUND- 
WATER REGIME  OF  VALLE  CENTRAL, 
COSTA  RICA, 

British  Geological  Survey,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W86-05531 


IMPROVEMENT  OF  METHODS  OF  LONG 
TERM  PREDICTION  OF  VARIATIONS  IN 
GROUNDWATER  RESOURCES  AND  RE- 
GIMES DUE  TO  HUMAN  ACTIVITY. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W86-05645 


METHODOLOGY  OF  REGIONAL  HYDRO- 
GEOLOGICAL  FORECASTS  FOR  INTER- 
BASIN  WATER  TRANSFER  OPERATION, 

Vsesoyuznyi  Nauchno-Issledovatel'skii  Inst.  Gi- 
drogeologii  i  Inzhenerdoi  Geologii,  Moscow 
(USSR). 

B.  E.  Antypko,  I.  S.  Zektser,  and  N.  A.  Lebedeva. 
IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  1 36.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  3-8. 

Descriptors:  'Water  transfer,  'Interbasin  transfer, 
'Regional  analysis,  'Groundwater  basins, 
'Groundwater  management,  Water  resources  de- 
velopment, Planning,  Water  quality,  Water  supply 
development,  Groundwater  movement,  Regional 
development,  Groundwater  availability,  Geohy- 
drology,  Groundwater  recharge,  Networks. 

In  the  USSR,  the  inter-regional  water  transfer 
problem  concerns  the  diversion  of  the  water  of 
northern  rivers  to  southern  regions  of  the  country. 
Regional  hydrogeological  forecasts  on  the  scale 
involved  are  unprecedented  in  the  world's  prac- 
tice. The  methodology  of  hydrogeological  fore- 
casts requiring  an  analysis  of  regions  with  areas  of 
tens  or  hundreds  of  thousands  of  square  kilometers 
should  be  based  on  quantitative  and  analytical  cal- 
culations, checked  against  the  data  from  existing 
analogous  projects.  Such  an  approach  is  possible  if 
data  are  available  on  the  hydrodynamic  structure 
of  the  region  under  natural  conditions  and  on  the 
probable  changes  arising  from  the  engineering  fac- 
tors. These  primarily  concern  variations  in  ground- 
water flow,  heads,  seepage  rates,  levels,  and  chemi- 
cal composition.  Forecasts  of  changes  in  ground- 
water amount  and  quality  are  derivatives  from  the 


ARTIFICIAL  GROUNDWATER  RECHARGE  IN 
QUATERNARY  GRAVEL  AQUIFERS  IN  THE 
FORELAND  OF  THE  ALPS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 
dromechanik. 
B.  Herrling. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resource! 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  33- 
41,  6  fig,  4  ref. 

Descriptors:  'Groundwater  recharge,  'Gravel 
aquifers,  'Artificial  recharge,  'Numerical  analysis, 
'Mathematical  models,  Aquifers,  Model  studies, 
Models,  Mathematical  studies,  Groundwater 
movement,  Groundwater  storage,  Sand  aquifers, 
Alps. 

The  possibility  of  recharging  groundwater  with 
the  high-water  of  streams  in  valleys  of  the  glacial 
period  which  are  filled  with  permeable  sediment 
is  numerically  investigated.  Due  to  the  great  dis- 
tance between  the  water  table  and  the  surface  in 
some  of  these  regions,  the  use  of  gravel-pits  as 
storage  and  seepage  basins  has  been  proposed  and 
the  consequences  downstream  in  the  valley  are 
explored.  A  time  dependent,  two-dimensional  hori- 
zontal finite  element  model  has  been  employed.  In 
addition,  moving  boundaries  as  a  result  of  the 
sloping  lateral  edges  of  the  aquifers  have  been 
considered  within  the  model.  Preliminary  results 
are  presented  for  a  case  study.  (See  also  W86- 
05645)  (Author's  abstract) 
W86-05649 


LONG-RANGE  PREDICTION  OF  GROUND- 
WATER LEVELS  IN  A  VOLCANIC  UPLAND 
USING  AN  AQUD7ER  MODEL  WITH  SOD- 
WATER  SUBSYSTEM, 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 
For  primary  bibliographic  entry  see  Field  2F. 
W86-O5650 


PROBLEMS  OF  LONG-TERM  GROUNDWAT- 
ER REGIME  AND  RESOURCES  FORECAST- 
ING, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05651 


METHOD  OF  DEFINING  THE  EXPLOITABLE 
RESOURCE  OF  A  LARGE  DEEP  CONFINED 
AQUIFER  UNDER  THE  CONDITION  OF 
ANNUAL  EQUHJBRTUM, 

Hebei    Province    Geology    Bureau,    Shijiazhuang 

(China).  Hydrogeological  Station. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05652 


SOME  HYDROGEOLOGICAL  PROBLEMS  RE- 
LATED TO  URBAN  WATER  SUPPLY  DEVEL 
OPMENT  IN  CHINA, 

Ministry  of  Geology  and  Minerals,  Beijing  (China) 
Bureau  of  Hydrogeology  and  Engineering  Geolo- 
gy- 
C.  Mengxiong. 
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Groundwater  Management — Group  4B 


"J:  Improvement  of  Methods  of  Long  Term  Pre- 
dion of  Variations  in  Groundwater  Resources 
id  Regimes  due  to  Human  Activity,  IAHS  Publi- 
ition  No.  136.  Proceedings  of  a  Symposium  held 
the  First  Scientific  General  Assembly  of  the 
VHS  at  Exeter,  England,  July  19-30,  1982.  p  81- 
>. 

lescriptors:  *Water  supply,  'Urban  areas,  *Geo- 
ydrology,  'Groundwater  mining,  'Groundwater 
anagement,  Water  use,  Thermal  water,  Geother- 
al  resources,  Artificial  recharge,  Groundwater 
charge,  Groundwater  movement,  Groundwater 
dilution.  Water  resources  development,  China, 
ompeting  use. 

[any  of  the  important  cities  in  China  are  largely 
ipendent  upon  groundwater  for  water  supply.  In 
ie  utilization  and  exploitation  of  groundwater  in 
•ban  areas,  some  hydrogeological  problems  fre- 
lently  arise:  chiefly  the  competition  between  in- 
lstrial  and  agricultural  demands,  land  subsidence 
urban  areas  on  coastal  plains,  and  groundwater 
jllution.  most  of  which  are  caused  by  the  arbi- 
ary  and  excessive  exploitation  of  groundwater, 
he  chief  measure  to  prevent  to  overextraction 
id  the  deterioration  of  the  water  quality  is  to 
tablish  a  strict  groundwater  management  system 
i  a  scientific  basis.  The  development  and  utiliza- 
m  of  geothermal  water  can  provide  not  only  an 
lportant  supplementary  source  in  urban  areas,  but 
so  fairly  favorable  conditions  for  environmental 
otection.  (See  also  W86-05645)  (Author's  ab- 
ract) 
'86-05653 


ROBLEMS  OF  GROUNDWATER  RESOURCE 
[ANAGEMENT  IN  A  DEVELOPED  BASIN, 

svern-Trent  Water  Authority  (England). 
)  A.  Sayers,  and  A.  C.  Skinner. 
J:  Improvement  of  Methods  of  Long  Term  Pre- 
dion of  Variations  in  Groundwater  Resources 
id  Regimes  due  to  Human  Activity,  IAHS  Publi- 
ition  No.  136.  Proceedings  of  a  Symposium  held 
the  First  Scientific  General  Assembly  of  the 
IHS  at  Exeter,  England,  July  19-30,  1982.  p  127- 
I  1  tab,  8  ref. 

escriptors:  'Groundwater  management, 

Jroundwater  recharge,  'Groundwater  mining, 
Jroundwater  depletion,  'Urban  areas,  Artificial 
charge,  Water  resources  development,  Surface 
noff,  Water  quality,  Aquifers,  England. 

lie  valley  of  the  Stour  in  the  West  Midlands  of 
ngland  is  an  example  of  a  basin  where  extensive 
oundwater  use  close  to  an  urban  center  poses 
ecial  problems  of  water  resource  management, 
he  relationship  between  the  rate  of  replenishment 

aquifer  storage  from  rainfall  and  acceptable 
tes  of  abstraction  varies  with  individual  circum- 
mces.  Sufficient  field  data  is  seldom  available  to 
able  the  options  to  be  properly  evaluated.  The 
Lely  future  of  development  for  public  water  sup- 
ies  depends  upon  the  importation  of  surface 
ater  either  for  conjunctive  use  with  groundwater 

for  artificial  aquifer  recharge.  Another  option, 
hich  is  more  attractive  in  that  it  can  be  more 
sily  integrated  with  the  exiting  water  supply 
stem  is  one  of  using  the  available  river  water  for 
termittent  artificial  recharge.  Such  a  scheme  may 
ilp  enhance  groundwater  quality.  (See  also  W86- 
'645)  (Geiger  -  PTT) 
'86-05659 


YNAMIC  FEATURES  OF  CONES  OF  INFLU- 
NCE  OF  DEEP  GROUNDWATER  IN  THE 
EILONGGANG  DISTRICT  OF  HEBEI  PLAIN, 

ebei  Province  Geology  Bureau,  Shijiazhuang 
:hina).  Hydrogeological  Station. 
,  Shaoduo,  and  L.  Shaoran. 
i:  Improvement  of  Methods  of  Long  Term  Pre- 
dion of  Variations  in  Groundwater  Resources 
id  Regimes  due  to  Human  Activity,  IAHS  Publi- 
ition  No.  136.  Proceedings  of  a  Symposium  held 
the  First  Scientific  General  Assembly  of  the 
UIS  at  Exeter,  England,  July  19-30,  1982.  p  149- 
i8,  4  fig,  2  tab. 

escriptors:  'Groundwater  mining,  'Groundwater 
spletion,  'Groundwater  level,  'Aquifers,  'Deep 


wells,  'Hebei  Plain,  Groundwater  management, 
Pump  wells,  Water  supply  development,  China, 
Confined  aquifers. 

Groundwater,  under  natural  conditions,  may  show 
long  and  short  periodic  variations.  The  normal 
variations  may  be  damaged  under  the  influence  of 
artificial  activities  which  may  cause  dynamic  vari- 
ations. The  nature  of  these  variations  need  to  be 
examined  so  as  to  introduce  control  for  abnormal 
variations  and  use  the  groundwater  to  benefit  man- 
kind. Two  cones  of  influence  that  were  formed  by 
the  development  of  too  large  an  amount  of  deep 
confined  groundwater  in  Hebei  Province  are  de- 
scribed. The  Cangzhou  Cone  encompasses  a  group 
of  cones  mainly  extracting  water  from  Zone  III, 
and  the  Jixian-Zaogiang-Hengshui  Cone  uses  water 
from  Zone  II  and  III.  Causes  of  the  cone  formation 
have  been  linked  to  depletion  of  surface  water 
supplies  and  overuse  of  groundwater,  poor  hydro- 
geological  condition,  lack  of  shallow  fresh  water, 
and  an  unreasonable  distribution  of  extraction 
wells.  A  study  of  the  groundwater  features  based 
on  long-term  observations  is  presented  which  sug- 
gests ways  to  mitigate  the  formation  of  the  cones, 
thereby  letting  the  groundwater  serve  the  econom- 
ic construction  more  effectively.  (See  also  W86- 
05645)  (Geiger  -  PTT) 
W86-05661 


RAINFALL-RECHARGE  CORRELATION;  A 
METHOD  FOR  EVALUATING  POTENTIAL 
GROUNDWATER, 

State   Water   Investigation   Directorate,   Calcutta 

(India). 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05662 


LONG-RANGE  GROUNDWATER  LEVEL  PRE- 
DICTION BASED  ON  TIME  SERIES  ANALY- 
SIS, 

Budapesti  Mueszaki  Egyetem  (Hungary).  Inst,  of 

Water  Management. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05665 


EVALUATION  OF  PUMPING  TESTS;  IDENTI- 
FICATION OF  PARAMETER  VALUES  AND 
THEIR  RELIABnjTY, 

Rijksinstituut  voor  Drinkwatervoorziening,  Leids- 
chendam  (Netherlands). 
A.  Leijnse. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  195- 
203,  6  fig,  1  tab,  3  ref. 

Descriptors:  'Mathematical  studies,  'Groundwater 
movement,  'Pumping  tests,  'Drawdown,  Predic- 
tion, Analysis  of  variance,  Mathematical  equations, 
Geohydrology,  Hydrologic  parameters,  Statistical 
analysis. 

In  many  cases  it  is  common  practice  to  carry  out  a 
pumping  test  in  order  to  identify  the  values  of  the 
hydrological  parameters  that  play  a  role  in  ground- 
water flow  problems.  Analysis  of  the  data  collect- 
ed during  a  pumping  test  should  result  in  the  'best 
fit'  values  of  these  parameters.  Instead  of  straight- 
forward curve  fitting,  more  sophisticated  statistical 
methods  can  be  employed  for  the  analysis  of 
pumping  test  data.  In  doing  so,  information  can  be 
obtained  on  both  the  'best  fit'  values  of  the  hydro- 
logical  parameters  and  the  reliability  of  these 
values.  This  reliability  can  be  quantified  in  either  a 
simple  approximate  way  or  in  a  more  complex 
way.  In  both  cases,  the  reliability  of  predictions 
made  with  the  aid  of  the  hydrological  parameters 
can  be  calculated.  As  a  practical  example,  the 
application  of  the  method  to  a  steady  state  pump- 
ing test  in  a  semi-confined  aquifer  will  be  consid- 
ered. 'Best  fit'  parameter  values  and  their  reliability 
have  been  calculated.  The  reliability  of  the  predic- 
tion calculated  with  the  aid  of  these  parameter 
values  are  given  for  both  the  simple  and  the  more 
complex  approach.  (See  also  W86-05645)  (Au- 
thor's abstract) 


W86-05666 


ANALYSIS  OF  PERENNIAL  FLUCTUATIONS 
OF  THE  GROUNDWATER  TABLE  IN  PART 
OF  THE  ALLUVIO-PROLUVIAL  FAN  OF 
YONGDING  RD/ER,  CHINA, 

Beijing  Municipal  Hydrogeological  and  Engineer- 
ing Geological  Corp.  (China). 
For  primary  bibliographic  entry  see  Field  2F. 
W86-05667 


AQUIFER  DEMANDS  MET  FROM  STORAGE 
OR  RECHARGE, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-05668 


GROUNDWATER  SIMULATION  MODEL  FOR 
A  SHALLOW  WATER  TABLE  AQUIFER, 

Haryana  Agricultural  Univ.,  Hissar  (India).  Centre 
of  Soil  and  Water  Management. 
J.  Singh,  and  R.  Kumar. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  233- 
240,  3  fig,  2  tab,  3  ref. 

Descriptors:  'Groundwater  recharge,  'Simulation 
analysis,  'Water  table,  'Groundwater  level, 
'Groundwater  mining,  Irrigation,  Canals,  Model 
studies,  Mathematical  models,  Models,  Aquifers, 
Pump  wells,  Ganges  River,  Indus  River,  India, 
Mathematical  studies,  Confined  aquifers. 

A  groundwater  simulation  model  is  developed  to 
predict  the  dynamic  behavior  of  a  water  table  in 
response  to  groundwater  pumpage  and  net  re- 
charge over  a  canal  distribution  area  of  the  alluvial 
plain  of  the  Ganges  and  Indus  rivers  and  their 
tributaries.  The  model  is  based  on  the  partial  differ- 
ential equation  governing  the  non  steady-state  two- 
dimensional  flow  of  groundwater  in  a  confined, 
nonhomogeneous,  isotropic  aquifer.  The  ground- 
water balance  equation  contained  such  estimated 
components  as  available  water,  rainfall,  subsurface 
inflow  and  outflow,  actual  evapotranspiration,  and 
capillary  rise.  The  pumped  water  will  be  used  in 
conjunction  with  canal  water  for  irrigation,  keep- 
ing the  electrical  conductance  of  resultant  water 
less  than  2000  microhos/cm.  (See  also  W86-05645) 
(Geiger  -  PTT) 
W86-05670 


MATHEMATICAL  MODEL  OF  COMPLEX, 
LEAKY,  MULTI-AQUIFER  SYSTEMS  AND  ITS 
SOLUTION, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05672 


PROBLEMS  OF  GROUNDWATER  DEVELOP- 
MENT IN  THE  SANA'A  BASIN,  YEMEN  ARAB 
REPUBLIC, 

Humphreys  (Howard)  and  Partners,  Leatherhead 
(England). 
A.  N.  Charalambous. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  265- 
274,  3  fig,  5  ref. 

Descriptors:  'Groundwater  mining,  'Groundwater 
potential,  'Aquifers,  'Groundwater  depletion, 
'Water  demand,  'Yemen,  Geohydrology,  Ground- 
water level,  Groundwater  recharge,  Wells,  Bore- 
holes, Water  resources  development,  Sana'a  Basin, 
Competing  use,  Sandstone. 
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Group  4B — Groundwater  Management 


I 


Until  recently  the  hydrogeology  of  the  Sana'a  was 
little  known.  Studies  in  1972  to  identify  a  source  of 
water  supply  for  Sana'a  indicated  that  the  Tawilah 
sandstone  could  meet  the  city's  requirements  to  the 
year  2000  and  beyond.  Thus,  all  further  work  was 
directed  in  developing  this  aquifer.  At  the  same 
time,  local  farmers  who  until  recently  relied  on 
abstration  from  shallow  well,  embarked  on  a  pro- 
gram of  intensive  exploitation  by  boreholes,  which 
has  remained  largely  uncontrolled.  This  has  led  to 
declining  water  levels  which  have  placed  the  now 
completed  wellfields  at  serious  risk.  Examination 
of  the  aquifer  in  the  light  of  the  present  situation 
indicates  that  previous  assessments  of  recharge  by 
the  throughflow  method  have  significantly  overes- 
timated the  resource.  Lack  of  data  rather  than 
hydrogeological  techniques  are  considered  to  have 
been  the  major  factor.  (See  also  W86-05645)  (Au- 
thor's abstract) 
W86-05673 


GROUNDWATER  RESOURCES  DEVELOP- 
MENT IN  INDIA, 

Minor  Irrigation  Dept.,  Lucknow  (India). 
A.  C.  Chaturvedi. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  275- 
283,  9  ref. 

Descriptors:  'Groundwater  mining,  'India, 
'Groundwater  recharge,  'Water  demand,  'Water 
resources  development,  Artificial  recharge,  Reser- 
voirs, Water  supply  development,  Water  use, 
Groundwater  depletion,  Water  law,  Groundwater 
management,  Competing  use. 

Groundwater  has  to  be  developed  as  a  very  high 
priority  in  India  to  meet  the  competing  demands  of 
irrigation  and  at  the  same  time  to  meet  the  require- 
ments of  municipalities  for  drinking  and  sanitation 
control.  Water  requirements  for  the  various  states 
of  the  Indian  Union  have  been  determined  using 
simulation  studies  and  a  series  of  reservoirs  has 
been  planned  in  the  upper  reaches  of  streams  to 
make  regulated  supplies  available  all  the  year 
round.  Underground  reservoirs  are  now  being  con- 
sidered in  various  states  and  will  have  the  advan- 
tages of  no  evaporation  losses  and  no  loss  of  land 
due  to  flooding.  Artificial  recharge  via  lagoons  and 
wells  is  under  way  and  it  is  estimated  that  the 
quantity  that  can  be  recharged  annually  amounts 
to  nearly  10%  of  the  country's  exploitable  water 
resources.  (See  also  W86-05645)  (Author's  ab- 
stract) 
W  86-05674 


DEVELOPMENT  OF  GROUNDWATER  RE- 
SOURCES IN  THE  NETHERLANDS, 

Rijksinstituut  voor  Drinkwatervoorziening,  Leids- 
chendam  (Netherlands). 
W.  Cramer. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  285- 
296,  6  fig,  2  tab,  12  ref. 

Descriptors:  'Water  resources  development, 
•Groundwater  mining,  'Groundwater  manage- 
ment, 'Decision  making,  Models,  Water  quality, 
Environmental  Impact  Statement,  Geohydrology, 
Groundwater  potential,  Groundwater  recharge, 
Netherlands. 

In  the  Netherlands,  groundwater  is  a  very  impor- 
tant source  for  water  supply  and  is  available  in 
considerable  quantities,  due  to  favorable  hydrolo- 
gical  conditions.  However,  the  possibilities  for  ex- 
ploitation are  limited  because  of  the  influence  of 
withdrawal  on  agriculture  and  the  natural  environ- 
ment. On  the  other  hand,  several  human  activities 
cause  deterioration  of  the  groundwater  quality  and 
consequently  restrict  the  possibilities  for  explota- 
tion.  Water  resources  management  now  requires 
detailed  information  on  available  groundwater  re- 


sources. Until  the  present  time  the  assessment  of 
groundwater  resources  in  the  Netherlands  has  been 
based  on  extensive  regional  and  local  hydrological 
investigations  and  a  rough  estimation  of  the  conse- 
quences on  the  interests  involved.  In  addition,  con- 
sideration of  the  balance  of  interests  is  very  limited 
and  not  objective.  The  approach  followed  does  not 
meet  current  requirements.  Optimization  and 
multi-criteria  decision  models  are  now  being  devel- 
oped and  tested  for  their  application  under  Dutch 
conditions.  However,  the  complex  hydrological 
system  and  the  difficulties  in  formulating  the  con- 
straining criteria  have  delayed  a  practical  and  satis- 
factory outcome.  (See  also  W86-05645)  (Author's 
abstract) 
W86-05675 


IMPACT  OF  A  FUTURE  QATTARA  SALT- 
WATER LAKE  ON  THE  NUBIAN  SANDSTONE 
AQUIFER  SYSTEM  IN  THE  WESTERN 
DESERT,  EGYPT, 

Organization  for  Land  Reclamation  and  Agricul- 
ture Development  Projects,  Cairo  (Egypt). 
M.  A.  Ezzat. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  297- 
314,  11  fig,  15  ref. 

Descriptors:  'Environmental  Impact  Statement, 
'Groundwater  level,  'Aquifers,  'Egypt,  'Electric 
powerplants,  'Saline  lakes,  Model  studies,  Geohy- 
drology, Environmental  effects,  Arid-zone  hydrol- 
ogy, Saline  water  intrusion,  Water  resources  devel- 
opment, Qattara,  Sandstone. 

The  impact  of  a  future  Qattara  salt-water  lake  on 
the  present  hydrodynamic  equilibrium  of  the 
Nubian  Sandstone  aquifer  system  was  examined 
with  the  aid  of  a  digital  groundwater  model.  The 
effects  of  the  Qattara  Depression  hydrosolar 
power  plant  in  particular  were  examined.  The  fill- 
ing of  the  depression  to  60  m  below  mean  sea  level 
(b.m.s.l.)  will  prevent  the  loss  of  the  Nubian 
groundwater  beneath  the  area  which  will  be  cov- 
ered by  a  future  lake.  Filling  the  depression  to  a 
level  of  60  m  b.m.s.l.  will  cause  the  positive  effect 
of  a  70  m  head  of  salt  water  on  the  Nubian 
Sandstone  system,  which  will  in  turn  increase 
heads  in  the  nearby  oases.  In  order  to  study  this 
effect,  a  two-layer,  three-dimensional  model  is 
needed  to  simulate  the  hydrogeologic  conditions 
underlying  the  greater  Qattara  Area,  to  include 
Siwa.  Baharein,  Sitra,  and  Bahariya  Oases.  Salt 
water  intrusion  into  the  groundwater  bodies  under- 
lying or  adjacent  to  the  depression  is  not  possible 
because  all  hydraulic  heads  are  considerably 
higher  than  the  filling  level  of  60  m  b.m.s.l.  (See 
also  W86-05645)  (Geiger  -  PTT) 
W86-05676 


GROUNDWATER  REGIME  FORECASTING 
WITH  INADEQUATE  DATA  IN  ARGENTINA 

La  Plata  Univ.  (Argentina). 
J.  M.  Sala,  M.  A.  Hernandez,  and  E.  E.  Kruse. 
IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  315- 
324,  8  fig,  5  ref. 

Descriptors:  'Groundwater,  'Forecasting,  'Saline 
water  intrusion,  'Prediction,  'Geohydrology, 
•Aquifers,  'Argentina,  Groundwater  movement, 
Permeability,  Regional  analysis,  Hydrologic  data 
collections,  Data  interpretation,  Leaky  aquifers, 
Water  Resources  Development,  Theoretical  analy- 
sis, Buenos  Aires. 

Buenos  Aires  Province  is  an  extensive  plain  with 
an  area  of  310,000  sq  km;  its  demographic  density 
is  the  highest  in  the  country  but  has  an  uneven 
distribution.  The  development  of  the  country  has 
taken  place  over  the  last  century,  especially  in  the 
past  50  years.  The  lack  of  adequate  data,  such  as 
subsurface   and   historical   information    about    the 


groundwater  regime,  together  with  an  increase  in 
water  demand,  requires  consideration  in  any  solu- 
tion to  the  problems.  It  is  necessary,  therefore,  in 
the  short  term  to  undertake  special  studies  to  pro- 
vide a  reliable  basis  for  forecasts.  Such  conditions 
led  to  the  adoption  of  methods  of  interpolation, 
extrapolation  and  estimation  of  the  required  pa- 
rameters. In  order  to  reduce  the  uncertainty  in  the 
results,  basic  lines  of  investigation  were  employed 
convergently,  i.e.,  water  balance,  geology,  ground- 
water hydrology  and  hydrochemistry.  Different 
degrees  of  importance  have  been  given  according 
to  the  cases  analyzed.  (See  also  W86-05645)  (Au- 
thor's abstract) 
W86-05677 


SIMULATION  MODEL  FOR  THE  MANAGE- 
MENT OF  GROUNDWATER  IN  THE  YUN-LIN 
BASIN, 

National  Taiwan  Univ.,  Taipei.  Dept.  of  Agricul- 
tural Engineering. 
Y.  -S.  Tsao. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  1 36.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  333- 
343,  5  fig,  6  ref. 

Descriptors:  'Model  studies,  'Groundwater  man- 
agement, 'Groundwater  mining,  'Mathematical 
models,  'Groundwater  depletion,  Water  quality, 
Saline  water  intrusion,  Pumping,  Pump  wells,  Sim- 
ulation analysis,  Finite  element  method,  Mathemat- 
ical studies,  Groundwater  basins,  Water  supply 
development,  Yun-Lin  Basin,  Taiwan. 

Due  to  over-reliance  and  over-pumping  of  ground- 
water in  the  Yun-Lin  Basin,  ill-effects  such  at 
seawater  intrusion,  land  subsidence,  lowering  of 
groundwater  level,  and  deterioration  of  ground- 
water quality  are  found  to  be  in  existence  and 
becoming  more  serious  every  year.  A  finite-ele- 
ment model,  using  Galerkin's  weighting  residual 
method,  was  set  up  to  simulate  the  problem.  It  is 
found  that  all  ill-effects  can  be  controlled  by  modi- 
fying the  pumping  pattern  alone  without  materially 
reducing  the  volume  of  extraction.  (See  also  W86- 
05645)  (Author's  abstract) 
W86-05678 


GROUND  WATER  IN  WATER  RESOURCES 
PLANNING. 

United  Nations  Educational,  Scientific  and  Cultur- 
al Organization,  Paris  (France).  International  Hy- 
drological Programme. 

Available  from  the  International  Association  of 
Hydrological  Sciences,  2000  Florida  Ave.,  NW, 
Washington,  DC.  20009,  IAHS  Publication  No. 
142,  1983.  Volume  II:  Proceedings  of  a  Symposi- 
um, Koblenz,  West  Germany,  August  28-Septem- 
ber  3,  1983.  659  p. 

Descriptors:  'Water  resources  planning,  'Water 
demand,  'Groundwater,  Groundwater  depletion, 
Groundwater  recharge,  Groundwater  pollution, 
Groundwater  protection. 

Groundwater  resources  are  often  subject  to  over- 
development and  to  impairments  in  quality.  This 
symposium  presents  papers  written  by  specialists  in 
the  fields  of  science,  engineering,  operations  and 
management,  covering  topics  such  as:  the  multiple 
demands  and  conflicts  on  groundwater;  the  plan- 
ning and  management  of  groundwater;  and  the 
hazards  to,  and  protection  of,  groundwater.  (See 
also  W86-O5680  thru  W86-05733)  (Lantz-PTT) 
W86-05679 


POSSIBILITIES  AND  LIMITS  OF  HYDRO- 
GEOLOGICAL  PRESERVATION  OF  THE 
RECORD  IN  THE  PRELIMINARY  STAGE  OF 
LARGER  GROUNDWATER  WITHDRAWALS 
AS  EXEMPLIFTED  BY  THE  NORDHEIDE  WA- 
TERWORKS (NORTHERN  LOWER  SAXONY), 
Niedersaechsisches  Landesamt  fuer  Bodenfors- 
chung,  Hanover  (Germany,  F.R.) 
For  primary  bibliographic  entry  see  Field  7B. 
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16-05680 


iNCEPTUAL  PLAN  FOR  WATER  MANAGE- 
SNT  SCHEMES  IN  THE  NORTHERN  PART 
THE  RHENISH  LIGNITE  MINING  DIS- 
ICT, 

einische     Braunkohlenwerke     A.G.,     Cologne 

;rmany,  F.R.). 

r  primary  bibliographic  entry  see  Field  3E. 

I605681 


FECTS  OF  INSUFFICIENT  RECHARGE 
R  AQUIFER  LAYERS  IN  ATN  BENI 
ITHAR  (OUJDA  PROVINCE,  EAST  MOR- 
ICO)  (ALIMENTATION  INSUFFISANTE 
S  COUCHES  AQUIFERES  ET  SES  CONSE- 
IENCES  DANS  LA  REGION  D'ATN  BENI 
VTHAR  (PROVINCE  D'OUJDA,  MAROC 
IIENTAL)), 

angen-Nuernberg  Univ.  (Germany,  F.R.).  Inst, 
r  Geographic 
Jungfer. 

:  Groimd  Water  in  Water  Resources  Planning, 
HS  Publication  No.  142,  1983.  Volume  II:  Pro- 
dings  of  a  Symposium,  Koblenz,  West  Germa- 
August  28-September  3,  1983.  p  581-591,  3  fig, 
:f. 

scriptors:  'Groundwater  recharge,  *Infiltration 
i,  *Aquifers,  *Ain  Beni  Mathar,  'Morocco, 
eep  percolation,  Ephemeral  streams,  Ground- 
ter  depletion,  Radioactive  dating,  Water  use, 
lustrial  water,  Irrigation  water,  Artesian 
rings. 

the  uplands  of  East  Morocco  large  areas  of  the 
assic  aquifer  are  covered  by  impermeable  sedi- 
nts  belonging  to  the  late  Tertiary.  For  that 
son  the  aquifer  is  recharged  only  by  deep  perco- 
on  in  the  ephemeral  streams.  The  lowering  of 
piezometric  surface  indicates  that  ground 
ter  discharge  exceeds  ground  water  recharge 
I  small  values  of  tritium  and  Carbon- 14  ages  of 
iund  20,000  yr  BP  suggest  that  much  of  the 
lund  water  may  be  relict.  While  sufficient  water 
■upplied  to  the  power  station  and  the  mines  of 
ada,  agriculture  has  to  expect  smaller  amounts 
irrigation  water  in  the  future.  Nomads  too  are 
xted  by  the  drying  up  of  small  artesian  springs. 
*  also  W86-05679)  (Author's  abstract) 
16-05682 


DERMAL  ANOMALIES  DUE  TO  INJEC- 
9N-WELL  DISCHARGES  IN  POROUS 
JUIFERS, 

/eckverband    Landeswasserversorgung,     Stutt- 

t  (Germany,  F.R.). 

r  primary  bibliographic  entry  see  Field  5B. 

J6-05683 


ULTIPLE  DEMAND  AND  CONFLICTS, 

sssex  Water  Authority,  Bristol  (England). 

r  primary  bibliographic   entry  see   Field  6D. 

56-05684 


>MPLEX  EFFECT  OF  SOME  AGRONOMI- 
X  PROCEDURES  AND  HYDROMETEORO- 
KJICAL  FACTORS  ON  THE  WATER 
JDGET  OF  THE  SOIL, 

ibrecen  Univ.  of  Agrarian  Sciences  (Hungary). 
*  primary  bibliographic  entry  see  Field  3F. 
8605685 


■JALYSIS  OF  USING  GROUND  WATERS  EM 
FFERENT  SECTORS  OF  THE  ECONOMY, 

lorusskii  Nauchno-Issledovatelskii  Inst.  Melior- 

ii  i  Vodnogo  Khozyaistva,  Minsk. 

ir  primary  bibliographic   entry   see  Field   6D. 

86-05686 


IOUNDWATER  DEVELOPMENT  AS  AN  IN- 
XJRAL  PART  OF  RIVER  BASIN  RESOURCE 
'STEMS, 

vern-Trent  Water  Authority,  Birmingham  (Eng- 

Skinner. 


IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  641-650,  2  fig, 
5ref. 

Descriptors:  'Groundwater  potential,  'Ground- 
water management,  'Water  resources  develop- 
ment, 'England,  'Severn  River,  River  basin  devel- 
opment, Resources  development,  Resources  sys- 
tems, Resources  management.  Water  management. 

Groundwater  in  the  UK  is  increasingly  being  used 
as  an  integral  part  of  jointly  operated  resource 
systems.  Groundwater  offers  a  number  of  signifi- 
cant advantages  in  such  methods  of  water  resource 
management.  These  advantages  are:  lower  unit 
cost,  flexibility  of  development  complementary  to 
existing  surface  resources,  and  exploitation  of  re- 
sources that  would  not  otherwise  be  used.  These 
are  demonstrated  in  the  decision  to  prefer  ground- 
water development  to  further  surface  storage  in 
the  river  Severn  catchment.  The  need  for  a  broad- 
ly based  investigation  before  major  groundwater 
development  schemes  are  promoted  is  emphasized. 
These  investigations  should  include  consideration 
of  the  environmental  constraints.  (See  also  W86- 
05679)  (Lantz  -  PTT) 
W86-05687 


GROUND-WATER  RESOURCES:  PRINCIPLES 
FOR  THEIR  DEVELOPMENT  AND  UTEOZA- 
TION, 

Belorusskii  Nauchno-Issledovatelskii  Inst.  Melior- 
atsii  i  Vodnogo  Khozyaistva,  Minsk. 
V.  Usenko. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  651-660,  4  tab, 
16  ref. 

Descriptors:  'Groundwater  potential,  'Ground- 
water availability,  'USSR,  Groundwater  recharge, 
Groundwater  depletion,  Groundwater  storage, 
Natural  waters,  Water  allocation,  Transformation, 
Water  regulation. 

Data  are  presented  on  the  distribution  of  fresh  and 
groundwater  resources  over  the  USSR's  territory 
and  on  the  global  scale  together  with  their  renew- 
ability  characteristics  in  various  parts  of  the  hydro- 
sphere. The  principles  of  groundwater  utilization 
are  formulated.  These  are:  1)  the  principle  of  limit- 
ed availability,  2)  the  principle  of  renewability,  3) 
the  principle  of  unity  and  interrelation  between 
natural  waters,  4)  the  principle  of  transformation 
and  regulation,  and  5)  the  principle  of  rational 
allocation  of  productive  sources.  Groundwater  re- 
sources and  storage  are  also  described.  (See  also 
W86-05679)  (Lantz  -  PTT) 
W86-05688 


GROUNDWATER  RESOURCES  DEVELOP- 
MENT AVOIDING  CONFLICTS  OF  USAGE: 
EXAMPLES  OF  MODERN  PLANNING  STRAT- 
EGIES, 

Ingenieurbuero   Dr.    Ing.    G.    Bjornsen,    Kobenz 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see   Field  6D. 

W86-05689 


JOINT  USE  OF  SURFACE  WATER  AND 
GROUND  WATER  OR  LARGE  AQUIFERS  OF 
VOLCANIC  ORIGIN  (L'USAGE  CONJOINT 
D'EAUX  SUPERFICTELLES  ET  D'EAUX  SOU- 
TERRAINES  DANS  UN  BASSIN  OU  L'ON  A 
UN  GRAND  AQUIFERE  CONSTTTUE  DE 
ROCHES  VOLCANIQUES), 
Catania  Univ.  (Italy).  1st.  di  Scienza  della  Terra. 
For  primary  bibliographic  entry  see  Field  6D. 
W86-05690 


MANAGING  THE  INTEGRATION  OF 
GROUNDWATER  AND  SURFACE  WATER  RE- 
SOURCES: A  CASE  STUDY  OF  SUPPLYING 
POTABLE  WATER  TO  THE  LILLE  METRO- 
POLITAN AREA  (GESTION  INTEGREE  DES 
RESSOURCES    EN    EAU    SOUTERRAINE   ET 


SUPERFICIELLE:  LE  CASE  DE  L'ALIMENTA- 
TION  EN  EAU  POTABLE  DE  LA  METRO- 
POLE  LDLLOISE), 

Bureau  de  Recherches  Geologiques  et  Minieres, 

Lille  (France).  Service  Geologique  Regional  Nord 

Pas-de-Calais. 

For  primary  bibliographic   entry  see  Field  6D. 

W86-05691 


NUMERICAL  MODEL  FOR  OPTTMAL 
GROUNDWATER  MANAGEMENT, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Inst,  fuer  Wasserbau. 
W.  Bogacki,  and  W.  Pelka. 

IN:  Groundwater  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  697-706,  5  fig, 
4  ref. 

Descriptors:  'Numerical  models,  'Groundwater 
management,  'Linear  programming  model,  'Finite 
element  model,  Mathematical  studies,  Numerical 
analysis,  Aquifers. 

An  optimization  model  is  presented  for  optimal 
groundwater  management,  the  basic  idea  of  which 
is  coupling  a  linear  programming  model  and  a 
finite  element  groundwater  model  (FEM).  The 
LP-model  includes  several  objective  functions  and 
a  number  of  different  hydrologic,  economic  and 
environmental  constraints  while  the  hydraulic  re- 
sponse of  the  aquifer  system  is  described  by  a  FEM 
groundwater  model.  As  an  example  for  the  appli- 
cation of  the  model,  it  is  shown  how  a  policy  can 
be  found  for  the  dynamic  development  of  a 
groundwater  basin  at  minimal  costs,  satisfying  all 
agricultural,  environmental,  economic  and  techni- 
cal requirements  at  every  stage  of  planning.  (See 
also  W86-05679)  (Author's  abstract) 
W86-05692 


ESTABLISHING  THE  OPTIMUM  EXPLOITA- 
TION SOLUTIONS  FOR  A  CONFTNED  AQUI- 
FER, 

Institutul  de  Meteorologie  si  Hidrologie,  Bucharest 
(Romania). 
M.  Bretotean. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  707-716,  4  fig, 
3  ref. 

Descriptors:  'Groundwater  management,  'Con- 
fined aquifers,  'Groundwater  depletion,  'Exploita- 
tion, Mathematical  models,  Simulation  analysis, 
Groundwater  movement. 

Discussed  are  methods  employed  in  assessing  the 
optimum  solutions  in  the  exploitation  of  a  section 
in  a  multilayer  aquifer  under  pressure  having  leak- 
age links  between  its  layers  and  being  heavily 
drilled  (several  hundred  wells).  The  optimum  solu- 
tion in  exploitation,  conditioned  by  the  extraction 
of  a  maximum  discharge  maintaining  the  aquifer  in 
use  for  an  unlimited  period  of  time  and  by  the 
reduction  of  the  piezometric  surfaces  for  a  long 
time  at  a  certain  rate,  lies  in  the  simulation  of 
several  exploitation  variants  on  the  mathematical 
model  of  water  movement  in  nonpermanent  regime 
within  each  layer  belonging  to  the  aquifer.  (See 
also  W86-05679)  (Author's  abstract) 
W86-05693 


CALIBRATION    STRATEGY    FOR    GROUND- 
WATER MODELS, 

For  primary  bibliographic  entry  see  Field  2F. 
W86-05694 


PROGNOSTIC  STUDY  OF  WATER  LEVELS 
FOR  EVALUATING  THE  HYDROGEOLOGI- 
CAL  CHARACTER  OF  SHADNAGAR  BASEN, 
(A.P.),  INDIA, 

Osmania  Univ.,  Hyderabad  (India).  Centre  of  Ex- 
ploration Geophysics. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-05695 
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REGIONAL  WATER  RESOURCES  SIMULA- 
TION WITH  STREAM  AQUIFER  INTERAC- 
TION, SENSITIVITY  ANALYSIS  AND  IN- 
VERSE MODELLING, 

Indian  Inst,  of  Tech.,  New  Delhi. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05696 


ARTIFICIAL  RECHARGE  OF  WATER  LEVEL 
IN  MOULLE  (P  OF  O:  AN  EXAMPLE  OF 
WATER  RESOURCE  MANAGEMENT  L'ALI- 
MENTATION  ARTIFICIELLE  DE  LA  NAPPE 
DE  MOULLE  (P  OF  O:  UN  EXEMPLE  DE 
GESTION  DE  LA  RESSOURCE), 
Societe  Lyonnaise  des  Eaux  et  de  l'Eclairage,  Paris 
(France). 
G.  Dassonville. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  765-775,  5  fig, 
5ref. 

Descriptors:  'Artificial  recharge,  'Water  level, 
•Moulle,  'Water  resources  management,  Houlle, 
Drinking  water,  Surface-groundwater  relations, 
Catchment  basins,  Aa  River,  Infiltration,  Ground- 
water recharge,  Mathematical  models. 

There  are  neither  groundwater  nor  sufficient  sur- 
face water  resources  in  the  Dunkerque  area  of 
France.  Drinking  water  has  been  supplied  for  a 
century  by  a  groundwater  catchment  40  km  away, 
at  Houlle  and  Moulle,  at  the  foot  of  the  Artois 
hills.  Groundwater  resources  were  sufficient  to 
satisfy  the  increasing  demand  till  1970  when  it 
reached  15  million  cu  m/yr.  It  became  necessary  to 
make  up  the  insufficient  seasonal  infiltration  of 
rainfall  and  to  build  an  artificial  groundwater  re- 
charge plant.  Raw  water  of  the  river  Aa,  is  intro- 
duced after  a  complete  treatment  into  basins  for 
this  re-infiltration.  The  capacity  is  50,000  cu  m/ 
day.  A  mathematical  model  is  used  to  optimize, 
every  year  after  winter  rainfall,  the  quantities  of 
water  to  be  introduced  monthly  into  the  basins. 
This  could  satisfy  a  demand  which  could  increase 
to  100,000  cu  m/day.  With  such  a  management  of 
the  quantities  of  water  introduced  into  the  soil  it 
was  also  possible  to  improve  the  quality  of  the 
ground  water  resources.  (See  also  W86-05679) 
(Author's  abstract) 
W86-05697 


ECONOMETRIC  SYSTEM  MODEL  FOR 
PLANNING  AND  MANAGEMENT  OF 
GROUNDWATER  RESOURCES, 

Institute  Politecnico  Nacional,  Mexico  City. 

For  primary  bibliographic   entry  see  Field   6D. 

W86-05698 


COMPARISON  BETWEEN  DIFFERENT 
METHODS  OF  ARTIFICIAL  GROUND- WATER 
RECHARGE, 

Tongji  Univ.,  Shanghai  (China).  Dept.  of  Environ- 
mental Engineering. 
H.  Hantke. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  787-794,  3  fig, 
1  tab,  7  ref. 

Descriptors:  'Artificial  recharge,  'Comparison 
studies,  'Seepage  trenches,  'Infiltration  basins, 
Groundwater  recharge,  Induced  infiltration,  Algal 
growth,  Anisotropy,  Infiltration  rate. 

Artifical  ground  water  recharge,  which  can  be 
regarded  as  a  part  of  water  purification,  is  integrat- 
ed within  three  steps:  1)  intake  of  river  water,  2) 
water  purification,  and  3)  groundwater  recharge 
via  infiltration  basins.  A  new  method  for  recharge, 
the  seepage  trench,  is  described  as  being  1  m  wide, 
4m  or  6m  deep  and  covered  with  sheets.  It  is  filled 
with  coarse  sand  with  grain-size  diameter  0.6-1.5 
mm  (d  sub  10  =  0.6  mm;  d  sub  60  =  1.2  mm;  k  sub 
f  =  0.005  m/s).  In  comparison  with  the  basin,  its 
advantages  are  that  the  sheets  prevent  an  algal 
growth  and  that  neither  anisotropy  of  the  soil  nor 
the  impermeability  of  layers  close  to  the  surface 


reduce  the  infiltration  rate.  Besides  its  high  effi- 
ciency, its  surface  can  easily  be  cleaned.  (See  also 
W86-05679)  (Lantz-PTT) 
W86-05699 


ARTIFICIAL  GROUNDWATER  RECHARGE 
USING  HIGH-WATERS  OF  STREAMS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 
dromechanik. 
B.  Herrling. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  795-804,  6  fig, 
4  ref. 

Descriptors:  'Artifical  recharge,  'Streams,  'Alps, 
Aquifers,  Groundwater  recharge,  Infiltration, 
Water  loss,  Finite  element  method,  Mathematical 
studies. 

Artifical  groundwater  recharge  with  peak  dis- 
charges of  streams  is  investigated  for  a  case  study 
in  the  foreland  of  the  Alps  where  valleys  of  the 
glacial  period,  filled  with  permeable  sand  and 
gravel  sediments,  make  up  important  aquifers.  Due 
to  the  great  distance  between  the  water  table  and 
the  surface  in  some  of  these  regions,  the  use  of 
gravel-pits  as  storage  and  seepage  basins  has  been 
proposed.  The  consequences  downstream  in  the 
valley  are  explored  with  a  time  dependent,  two 
dimensional  horizontal  finite  element  model  which 
considers  moving  lateral  boundaries.  Preliminary 
results  presented  are:  1)  an  underground  flood 
wave  caused  by  artificial  recharge  is  considerably 
smoothed  after  some  distance  from  the  infiltration 
area;  2)  increased  exfiltration  into  the  streams  will 
begin  about  4  months  after  recharge  starts;  3) 
nearly  all  the  recharged  water  leaks  out  into  the 
streams  downstream  as  a  consequence  of  the  local 
situations,  and  4)  during  low  discharges  in  the 
streams,  the  outflow  of  groundwater  is  especially 
great  (caused  by  the  big  potential  difference).  Fur- 
ther research  has  to  be  done  to  control  the  re- 
charge in  such  a  way  that  no  negative  conse- 
quences can  result  in  the  downstream  valley.  The 
numerical  model  is  a  useful  tool  for  these  investiga- 
tions. (See  also  W86-05679)  (Lantz-PTT) 
W86-057O0 


EVALUATION  OF  LONG-TERM  GROUND- 
WATER LEVEL  MEASUREMENTS  FROM 
THE  HEINSCHENWALDE  GROUNDWATER 
EXPLOITATION  AREA, 

Niedersaechsisches  Landesamt  fuer  Bodenfors- 
chung,  Hanover  (Germany,  F.R.) 
W.  Hofmann,  and  K.  Trippler. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  805-827,  10  fig, 
5  ref. 

Descriptors:  'Groundwater  levels,  'Heinschen- 
walde,  'Groundwater  exploitation,  Statistical 
methods,  Statistical  analysis,  Regression  analysis, 
Correlation  analysis,  Kolmogoroff-Smirnoff  Test, 
Groundwater  depletion,  Groundwater  manage- 
ment, Exploitation. 

For  the  past  14  years,  groundwater  level  measure- 
ments have  been  carried  out  in  the  Heinschen- 
walde  groundwater  exploitation  area.  Fluctuations 
from  three  selected  observation  wells  were  ana- 
lyzed using  statistical  methods.  Successful  use  of 
the  statistical  methods  of  correlation  and  regres- 
sion computation,  and  also  the  application  of  the 
Kolmogoroff-Smirnoff  Test  was  only  possible  in 
the  Heinschenwalde  investigation  area  because:  1) 
the  investigation  area  is  hydrogeologically  rela- 
tively homogeneous,  2)  the  readings  of  one  obser- 
vation point  was  not  influenced  by  groundwater 
withdrawal,  and  3)  readings  were  available  for 
over  10  years  before  the  commencement  of 
groundwater  withdrawal.  By  using  correlation  and 
regression  analysis,  the  proportion  generated 
through  the  withdrawal  of  groundwater  by  the 
waterworks  was  separated  from  the  chronological 
sequence  of  the  groundwater  level  measurement. 
With  the  statistical  fluctuation  taken  into  consider- 
ation,  and   a   standard   variation   of   +    0.14  m, 


groundwater  drawdown  generated  by  the  water- 
works was  determined  with  certainty  from  January 
and/or  March  1977.  This  partial  result  is  of  impor 
tance  because  critics  of  the  groundwater  exploita- 
tion project  who  maintained  that  groundwatei 
withdrawal  by  the  waterworks  had  already  com- 
menced several  years  beforehand,  and  that  as  t 
result  there  was  a  considerable  groundwater  draw- 
down, could  now  be  successfully  refuted.  The 
computations  gave  groundwater  drawdown  as  t 
function  of  time.  The  results  attained  could  now  be 
subjected  to  a  deeper  analysis,  whereby  ground- 
water withdrawal  by  the  waterworks  could  be 
regarded  as  a  long  term  pump  test  with  variable 
withdrawals.  (See  also  W86-05679)  (Lantz-PTT) 
W86-O5701 


SMALL  MODELS  FOR  THE  SIMULATION  OI 
GROUNDWATER  FLOW  (MTNIATURISATIOIN 
DES  MODELES  D'ECOULEMENT  SOI/TER- 
RAIN), 

Paris-6  Univ.  (France). 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05702 


MODELLING  OF  THE  PROCESSES  OF  SEEP 
AGE  AND  TRANSPORT  OF  DISSOLVED 
SOLBDS  EN  GROUNDWATER, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykl 

Problem. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05703 


MATHEMATICAL  MODELS  OF  GROUND 
WATER  BASINS:  THEIR  APPLICATION  FOB 
STUDY  AND  MANAGEMENT  OF  HYDRO 
GEOLOGICAL  PROCESSES, 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 

drogeologii    i    Inzhenerdoi    Geologii,     Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05704 


DEVELOPMENT  OF  GROUNDWATER  RE- 
SOURCES UNDER  CONSIDERATION  OI 
LEAKAGE  FLOW  IN  THE  HALTERNEB 
SANDE,  FEDERAL  REPUBLIC  OF  GERMANY 

Technische  Hochschule  Aachen  (Germany,  F.R.) 
Lehrgebiet  Hydrogeologie. 
H.  R.  Langguth,  H.  G.  Meiners,  and  H.  Schaeben. 
IN:  Ground  Water  in  Water  Resources  Planning 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa 
ny,  August  28-September  3,  1983.  p  865-876,  4  fig 
4  ref. 

Descriptors:  'Groundwater  potential,  'Ground 
water  availability,  'Halterner  Sande,  'West  Ger 
many,  'Groundwater  management,  Aquifers 
Groundwater  recharge,  Groundwater  level,  Leak 
age,  Infiltration,  Exploitation. 

For  the  purpose  of  improving  water  management 
the  interaction  between  groundwater  levels  anc 
various  components  of  the  water  budget  in  the 
western  part  of  the  aquifer  system  of  the  Halternei 
Sande  (Federal  Republic  of  Germany)  were  ana- 
lysed A  steady-state  analysis  by  means  of  a  finite 
difference  groundwater  model  showed  the  close 
relation  between  the  rate  of  pumpage  and  the  rate 
of  recharge  as  leakage  and  infiltrating  water  frorr 
creeks.  The  results  of  the  analysis  of  the  aquifei 
system  and  its  water  budget  and  the  consequence! 
for  the  groundwater  management  can  be  summa 
rized  as  follows:  1)  groundwater  exploitation  does 
not  affect  recharge  conditions.  Recharge  rates 
remain  constant  under  conditions  of  mean  to  high 
precipitation;  2)  under  natural  conditions  withoui 
groundwater  exploitation,  recharge  rates  are  onl) 
balanced  by  discharge  of  baseflow  and  upward 
leakage;  3)  small  exploitation  rates  reduce  the  rate 
of  baseflow  and  upward  leakage;  4)  a  substantia 
increase  in  exploitation  rates  leads  to  further  reduc 
tion  of  baseflow  and  leakage.  This  means  that  ir 
addition  to  groundwater  from  the  main  aquifer 
groundwater  from  the  upper  aquifer  is  also  exploit 
ed,  leading  to  an  enlargement  of  areas  with  down- 
ward leakage  flow;  5)  an  extreme  case  of  ground 
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water  exploitation  is  given  when  baseflow  is  com- 
pletely suppressed  and  leakage  in  the  whole  area  is 
downward.  This  is  the  hydrological  critical  state 
for  steady-state  conditions.  Further  exploitation 
»n  then  only  be  covered  from  storage  of  the 
iquifer;  6)  the  historic  development  of  the  aquifer 
ihows  generally  that  quantities  of  groundwater 
Tom  creek  areas  and  leakage  areas  can  be  gained 
to  that  the  total  amount  of  recharge  into  the  aqui- 
fer is  increased;  7)  by  water  management  planning 
he  process  of  increasing  the  recharge  rates  can  be 
isefully  applied;  and  8)  a  realistic  groundwater 
nanagement  concept  should  allow  for  a  minimal 
iinon  (baseflow)  and  a  minimum  depth  to  water 
able  in  creek  areas  in  order  to  maintain  the  char- 
acter of  vegetation  and  landscape.  (See  also  W86- 
15679)  (Lantz-PTT) 
V86-05705 


MANAGEMENT  MATRIX  FOR  A  REGIONAL 
AQUIFER  IN  THE  UNITED  KINGDOM, 

Jinnie  and  Partners,  London  (England). 

'or  primary  bibliographic  entry  see  Field  6B. 

V86-O5706 


UD  DIGITAL  MODEL  FOR  GROUNDWATER 
MANAGEMENT, 

VRMETED/JECOR,  Jeddah  (Saudi  Arabia), 
'or  primary  bibliographic  entry  see  Field  6B. 
V86-05707 


JSE  OF  MATHEMATICAL  PROGRAMMING 
N  THE  MANAGEMENT  AND  DEVELOP- 
MENT OF  ISRAEL'S  WATER  RESOURCES, 

"anal     Consulting     Engineers     Ltd.,     Tel-Aviv 

Israel). 

!or  primary  bibliographic  entry  see  Field  6B. 

V86-05709 


TELD  STUDD2S  ON  THE  INTERCHANGE  OF 
URFACE  WATER  AND  GROUND  WATER, 

nstitut  fuer  Wasser-  und  Abfallwirtschaft  der  Lan- 
esanstalt  fuer  Umweltschultz,  Karlsruhe  (Germa- 
y,  F.R.). 
I  Traub. 

N:  Ground  Water  in  Water  Resources  Planning, 
AHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
eedings  of  a  Symposium,  Koblenz,  West  Germa- 
y,  August  28-September  3,  1983.  p  931-939,  2  fig, 
ref. 

tescriptors:  'Field  tests,  *Surface-groundwater 
stations,  River  basin  development,  Groundwater 
•charge,  Infiltration,  Stream  inflow,  Rhine  River, 
'requency  analysis,  Reservoirs. 

i  river  development  projects  involving  impound- 
lent  by  dams  information  on  the  extent  of  settling 
i  of  great  importance  for  the  planning  of  concomi- 
mt  measures  for  dam  construction,  such  as  design 
f  lateral  canals  and  infiltrating  streams.  The 
nowledge  of  this  process  is  also  essential  from  the 
ipect  of  ground  water  recharge  by  stream  inflow 
ad  thus  generally  in  the  entire  field  of  water 
sources  development  and  and  management.  In 
le  project  described  here,  direct  and  indirect 
leasuring  techniques  have  been  developed  and 
pplied.  Special  attention  is  given  to  the  presenta- 
on  of  direct  methods  used  for  measuring  the 
rtent  of  setting  in  two  experimental  areas.  Prelim- 
lary  results  indicate  that  in  some  sections  of  the 
June,  without  river  impoundment  by  dams,  an 
leal  colmatage  depth  varying  between  320  m  and 
M  m  was  determined  with  the  aid  of  frequency 
lalysis.  These  results  were  late  corroborated  by 
amputations  made  within  the  scope  of  another 
reject  with  other  model  techniques.  (See  also 
('86-05679)  (Lantz-PTT) 
/86-O5710 


ROUNDWATER  LEVEL  MANAGEMENT  IN 
HE  PLAIN  OF  ALSACE  IN  MOYEN:  MODEL 
EMULATIONS  AND  INFORMATION  EX- 
HANGE  (GESTION  DE  LA  NAPPE  PHREATI- 
!UE  DE  LA  PLAINE  D'ALSACE  AU  MOYEN 
•"UNE  BANQUE  DE  DONNEES  ET  DE 
IODELS  DE  SIMULATION), 
ureau  de  Recherches  Geologiques  et  Minieres, 


Strasbourg  (France). 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05711 


Groundwater  Management — Group  4B 

Strasbourg- 1  Univ.  (France). 

For  primary  bibliographic  entry  see  Field  5C. 

W86-05718 


IMPLICATIONS  OF  THE  USE  OF  REGIONAL 
GROUNDWATER  MODELS:  A  CASE  STUDY, 

Groundwater    Development    Consultants,    Cam- 
bridge (England). 

For  primary  bibliographic  entry  see  Field  6B. 
W86-05712 


TRANSIENT  GROUNDWATER  FLOW  IN  TWO 
AQUIFER  SYSTEMS  DUE  TO  CIRCULAR  AND 
RECTANGULAR  WELL  FIELDS, 
Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China). 
Z.  Weizhen. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  959-968,  2  fig, 
7  ref. 

Descriptors:  'Groundwater  movement,  'Aquifer 
systems,  Circular  well  fields,  Rectangular  well 
fields,  Mathematical  studies,  Infiltration,  Seepage, 
Leaky  aquifers,  Drawdown. 

Well  fields  can  usually  be  simplified  as  circular  or 
rectangular  in  shape,  and  most  of  them  withdraw 
groundwater  from  systems  consisting  of  two  or 
more  aquifers  separated  by  semi-confining  layers. 
Therefore,  the  study  of  transient  groundwater  flow 
in  two  aquifer  systems  in  response  to  uniform 
extraction  from  well  fields,  is  of  practical  signifi- 
cance both  for  evaluation  and  planning  of  ground- 
water resources.  Formulas  to  determine  this  flow 
are  developed  and  presented.  In  the  derivation, 
both  drawdown  in  the  neighboring  aquifer,  and 
storability  in  the  semi-confining  layer,  have  been 
considered.  Simplified  expressions  and  tables  for 
the  special  functions  involved  in  formulas  are  also 
given.  (See  also  W86-05679)  (Lantz-PTT) 
W86-05713 


INFLUENCE  OF  SHJCATE  GEL  INJECTIONS 
ON  GROUNDWATER  QUALITY, 

Bundesgesundheitsamt,    Berlin   (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05714 


LARGE-SCALE  EXPERIMENT  OF  IN  SITU 
BIODEGRADATION  OF  HYDROCARBONS  EN 
THE  SUBSURFACE, 

Ingenieurbuero   Dr.    Ing.    G.    Bjornsen,    Kobenz 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field   5G. 

W86-05715 


ANALYSIS  OF  MIGRATION  PROCESSES  EN 
GROUNDWATER  BY  AID  OF  NUMERICAL 
MODELS, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Wasser- 

wirtschaft,  Hydrologie  und  Landwirtschaftlichen 

Wasserbau. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05716 


PREVENTION  OF  ACCUMULATING  NI- 
TRATES FROM  AGRICULTURAL  SOURCES 
EN  GROUND  WATERS  (PREVENTION  DE 
L'ENRICHISSEMENT  DES  EAUX  SOUTER- 
RAENES  EN  NITRATES  D'ORIGENE  AGRI- 
COLE), 

Ministere  de  PAgriculture,  Paris  (France).  Service 
de  l'Hydraulique. 

For  primary  bibliographic  entry  see  Field  5G. 
W86-05717 


BIOLOGY  OF  AQUATIC  MICROORGANISMS 
WHICH  ARE  POTENTIALLY  PATHOGENIC 
TO  MAN  (ECOLOGDZ  DES  MICROORGAN- 
ISMES  DE  L'ENVTRONNEMENT  AQUATIQUE 
SUSCEPTTBLES  DE  DEVEMR  PATHOGENES 
POUR  L'HOMME), 


POTABLE  GROUNDWATER  SUPPIIES  AND 
LOW-COST  SANITARY  ENGENEERENG:  HOW 
COMPATIBLE, 

Institute    of    Geological    Sciences,    Wallingford 

(England).  Hydrogeology  Unit. 

For  primary  bibliographic  entry  see  Field  5G. 

W86-05719 


DETECTION  AND  ASSESSMENT  OF 
GROUNDWATER  CONTAMINATIONS  BY  OR- 
GANIC CHEMICALS, 

Bundesgesundheitsamt,    Berlin   (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-05720 


EVIPACT  OF  TECHNOGENETIC  FACTORS 
AND  WATER  WITHDRAWAL  ON  HYDRO- 
CHEMICAL  CONDITIONS  OF  WATER-BEAR- 
ING SYSTEMS, 

Vsesoyuznyi   Nauchno-Issledovatel'skii    Inst.   Gi- 

drogeologii    i    Inzhenerdoi    Geoloeii,     Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05721 


UNDERGROUND  PURIFICATION  CAPACITY, 

Hessisches  Landesamt  fuer  Bodenforschung,  Wies- 
baden (Germany,  F.R.). 

For  primary   bibliographic   entry  see  Field   5G. 
W86-05722 


METHOD  OF  WORKING  AND  EMPLOY- 
MENT OF  EDP  DURING  THE  PREPARATION 
OF  GROUNDWATER  VULNERABHJTY 
MAPS, 

Niedersaechsisches    Landesamt    fuer    Bodenfors- 
chung, Hanover  (Germany,  F.R.) 
For  primary  bibliographic  entry  see  Field  7C. 
W86-05723 


POSSD3LE  CHANGES  ES  GROUNDWATER 
QUALITY  RESULTTNG  FROM  RD7ER  CHAN- 
NELTZATION  AND  EVIPOUNDMENT, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserwirtschaft. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05724 


EFFECT  OF  FERTILIZER  USE  ON  GROUND 
WATER  QUALITY  IN  INDIA, 

Central  Groundwater  Board,  Lucknow  (India). 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05725 


GEOLOGICAL  AND  HYDROGEOLOGICAL 
ASPECTS  FOR  PLANNING  AND  OPERATION 
OF  DOMESTIC  AND  INDUSTRIAL  WASTE 
DEPOSITS, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Lehrstuhl  fuer  Ingenier-  und  Hydrogeologie. 
For  primary  bibliographic  entry  see  Field   5G. 
W86-05726 


SURVIVAL  OF  SOME  PATHOGENIC  AND  PO- 
TENTIAL PATHOGENIC  BACTERIA  IN 
GROUNDWATER, 

Bundesgesundheitsamt,    Berlin   (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05727 


APPLICATION  OF  CONTAMINANT  ARRIVAL 
DISTRIBUTIONS  TO  THE  SIMULATION  AND 
DESIGN  OF  HYDRAULIC  DECONTAMINA- 
TION MEASURES  ns  POROUS  AQUIFERS, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 
serbau. 


53 


Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4B — Groundwater  Management 


For  primary  bibliographic  entry   see   Field   5G. 

W86-05728 


GROUND-WATER  POLLUTION  BY  NITRATE, 

Bremer    Umweltin9titut    fuer    die    Analyse    und 
Bewertung  von  Schadstoffen  (Germany,  F.R.). 
For  primary  bibliographic  entry   see   Field   5G. 
W86-05729 


POLLUTION     OF    GROUNDWATER     FROM 
DIFFUSE  SOURCES, 

Umweltbundesamt,  Berlin  (Germany,  F.R.)- 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05730 


PRESENT  STATE  AND  PERSPECTIVES  OF 
REGULAR  GROUND-WATER  QUALITY  MON- 
ITORING IN  SLOVAKIA, 

Slovak     Hydrometeorological     Inst.,     Bratislava 

(Czechoslovakia). 

For   primary  bibliographic   entry  see   Field   5G. 

W86-05731 


HYDROCHEMICAL  MAPS  AS  BASIC  INFOR- 
MATION FOR  THE  PROTECTION  OF 
GROUNDWATER, 

Grosser  Erftverband,  Bergheim  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  7C. 
W86-05732 


VOLUNTARY  COOPERATION  FOR  THE  EX- 
PLORATION OF  GROUND  WATER  (COOPER- 
ATEURS  VOLONTAIRES  POUR  L'EXPLORA- 
TION  DES  EAUX  SOUTERRAINES), 

E.  Sobotha. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  1203-1207,  3 
fig,  4  ref. 

Descriptors:  'Exploration,  'Groundwater  poten- 
tial, 'Voluntary  cooperation,  Groundwater  avail- 
ability, Yield,  Wells,  Springs,  Chemical  properties, 
Water  supply. 

In  view  of  the  few  places  suitable  for  a  survey  and 
control  of  ground  water,  a  group  of  voluntary 
workers  was  organized.  They  were  high  school 
students  participating  in  the  contest  'Jugend 
Forscht'.  With  simplified  methods,  they  studied  the 
yield  and  temperature  of  springs  and  wells.  They 
also  investigated  chemical  properties  which  give 
information  about  the  origins  and  paths  of  water, 
and  they  determined  the  deviation  range.  But  the 
requirements  have  not  yet  been  met  to  utilize  these 
results.  (See  also  W86-05679)  (Author's  abstract) 
W86-05733 


GROUNDWATER  STUDIES  FOR  LIMA,  PERU, 

Binnie  and  Partners,  London  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W86-05752 


DISTRIBUTED  CONJUNCTIVE  USE  MODEL 
FOR  OPTIMAL  CROPPING  PATTERN, 

Roorkee  Univ.  (India).  School  of  Hydrology. 
D.  Kiashyap,  and  S.  Chandra. 
IN:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
377-384,  1  fig,  2  tab,  5  ref. 

Descriptors:  'Groundwater  management,  'Water 
conservation,  'Irrigation,  'Conjunctive  use,  Water 
management,  Daha,  India,  Model  studies,  Mathe- 
matical models,  Krishni-Hindon  basin,  Water 
supply,  Nonlinear  programming,  Spatial  distribu- 
tion, Temporal  distribution,  Groundwater  deple- 
tion. 

A  mathematical  model  has  been  developed  for 
arriving  at  an  optimal  conjunctive  use  policy  in- 
corporating (a)  spatially  and  temporally  distributed 
groundwater  withdrawals  for  a  predefined  pattern 


of  surface  water  availability  and  (b)  spatially  dis- 
tributed cropping  patterns.  The  groundwater  with- 
drawals are  constrained  by  the  need  to  keep  the 
water  table  elevations  over  the  entire  area  within 
an  appropriate  range.  The  implicit  nature  of  these 
constraints  is  taken  care  of  by  solving  the  problem 
within  the  framework  of  nonlinear  programming. 
The  model  was  applied  to  the  Daha  area  of  India. 
The  entire  area  was  divided  into  two  zones  of 
nearly  similar  hydrological  conditions.  The  month- 
ly groundwater  withdrawals  and  areas  under  seven 
feasible  crops  were  estimated  for  each  zone  by 
nonlinear  programming.  The  objective  function 
representing  the  net  benefits  from  agricultural  ac- 
tivity was  maximized  subject  to  43  constraints 
which  ensure,  among  other  things,  confinement  of 
the  depth  to  water  table  to  18  m  and  fulfillment  of 
the  crop  water  requirements.  (See  also  W86-05750) 
(Author's  abstract) 
W86-05786 


NEW  TRITIUM  INTERFACE  METHOD  FOR 
DETERMINING  THE  RECHARGE  RATE  OF 
DEEP  GROUNDWATER  IN  THE  BAVARIAN 
MOLASSE  BASIN, 

Bayerisches    Landesamt    fuer    Wasserwirtschaft, 

Munich  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05837 


ARTESIAN  AND  ANISOTROPIC  EFFECTS  ON 
DRAIN  SPACING, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Irrigation  and 
Hydraulics. 

A.  S.  Bazaraa,  M.  S.  Abdel-Dayem,  A.  Amer,  and 
L.  S.  Willardson. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  112,  No.  1,  p  55-64,  Febru- 
ary 1986.  4  fig,  1  tab,  13  ref. 

Descriptors:  'Confined  aquifers,  'Artesian  flow, 
•Anisotropy,  'Drain  spacing,  'Drainage  engineer- 
ing, Drainage  systems,  Hydraulics,  Conductivity, 
Hydraulic  properties. 

Subsurface  drainage  systems  installed  in  the  soil 
overlying  artesian  aquifers,  should  be  spaced  to 
handle  both  upward  artesian  water  flow  and 
normal  downward  seepage  flow  from  irrigation 
and  rainfall.  Proper  drain  spacing  depends  on  sev- 
eral parameters,  while  a  narrower  than  normal 
spacing  is  required  for  drains  subject  to  artesian 
conditions.  The  hydraulic  conductivity  of  the  soil 
above  an  artesian  aquifer  determines  the  ease  with 
which  water  flows  to  the  drains  and  the  magnitude 
of  the  upward  artesian  water  flux  for  a  given 
piezometric  head  and  soil  layer  thickness.  Since 
water  movement  to  subsurface  drains  depends  on 
both  the  horizontal  and  vertical  components  of 
hydraulic  conductivity,  anisotropy  of  the  soil  af- 
fects the  drain  spacing.  For  most  soil  formations, 
the  hydraulic  conductivity  in  the  horizontal  direc- 
tion exceeds  that  in  the  vertical  direction.  Neglect- 
ing anisotropy  may  lead  to  under-design  of  the 
drainage  system  for  a  formation  above  an  imper- 
meable layer  and  can  lead  to  over-design  of  a  drain 
system  for  a  formation  subject  to  artesian  condi- 
tions with  no  downward  flow.  For  a  soil  subject  to 
upward  flow  as  well  as  downward  flow,  anisotro- 
py effects  depend  on  the  magnitude  of  the  different 
parameters  influencing  the  problem.  (Authors'  ab- 
stract) 
W86-05927 


ABSTRACTION  AND  RECHARGE  WELL  IN 
UND70RM  SEEPAGE, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

B.  Hunt. 

Journal  of  Hydrology  JHYDA7,  Vol.  80,  No.  1/2, 

p  1-8,  September  1985.  4  fig,  5  ref. 

Descriptors:  'Groundwater  recharge,  'Recharge 
wells,  'Underground  storage,  Seepage,  Flow  pat- 
terns, Aquifers,  Wells. 

Recharge  wells  may  be  located  close  upstream  to 
an  abstraction  well,  if  the  aquifer  is  being  used  as  a 
storage  reservoir,  or  at  a  distance  downstream,  if 
recovery  of  injected  water  is  not  desired.  When 


the  recharge  well  is  directly  upstream  from  the 
abstraction  well,  three  relatively  simple  streamline 
patterns  are  possible,  with  abstracted  flow  rate 
equal  to,  in  excess  of,  or  less  than  recharge  flow 
rate.  When  the  recharge  well  is  downstream  from 
the  abstraction  well,  four  different,  and  more  com- 
plicated, streamline  patterns  are  possible.  Classifi- 
cations are  given  which  make  possible  the  calcula- 
tion of  the  steady-state  concentration  in  the  ab- 
straction well  in  terms  of  the  concentrations  of  the 
recharge  water  and  of  the  incoming  flow.  (McFar- 
lane-PTT) 
W86-05986 


SOME  ANALYTICAL  SOLUTIONS  FOR  SEA- 
WATER  INTRUSION  CONTROL  WITH  RE- 
CHARGE WELLS, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

B.  Hunt. 

Journal  of  Hydrology  JHYDA7,  Vol.  80,  No.  1/2, 

p  9-18,  September  1985,  5  fig,  9  ref. 

Descriptors:  'Seawater  intrusion,  'Recharge  wells, 
•Coastal  aquifers,  Saline  water  barriers,  Saline- 
freshwater  interfaces,  Seawater,  Mathematical 
analysis. 

Water  abstraction  from  any  coastal  aquifer  lowers 
piezometric-head  levels  in  the  aquifer  and  may 
result  in  seawater  intrusion.  The  use  of  recharge 
wells  to  control  seawater  intrusion  is  an  expensive 
operation.  Closed-form  solutions  are  obtained  for 
the  steady-state  location  of  the  saltwater  interface 
and  stagnation  points  when  either  a  single  recharge 
well  or  an  infinite  number  of  recharge  wells  are 
used  to  inject  freshwater  into  a  coastal  aquifer.  The 
solutions  can  be  applied  to  either  confined  or  un- 
confined  flows.  (McFarlane-PTT) 
W86-05987 


PRINCIPLES    AND   LAW   OF   COLORADO'S 
NONTRD3UTARY  GROUND  WATER, 

For  primary  bibliographic  entry  see  Field  6E. 
W86-05991 


HYDROLOGIC  BUDGET  ANALYSIS  FOR  THE 
NILE  VALLEY  IN  EGYPT, 

Ministry  of  Irrigation,   Cairo  (Egypt).   Research 

Inst,  for  Groundwater. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-06168 


GROUND-WATER  DAMS  FOR  RURAL- 
WATER  SUPPLIES  IN  DEVELOPING  COUN- 
TRIES, 

Viak  AB,  Vallingby  (Sweden). 

For  primary  bibliographic  entry  see  Field  8A. 

W86-06174 


RECOVERING   FRESH   WATER   STORED   IN 
SALINE  LIMESTONE  AQUIFERS, 

Geological  Survey,  Miami,  FL.  Water  Resources 

Div. 

M.  L.  Merritt. 

Ground  Water  GRWAAP,  Vol.  24,  No.  4,  p  516- 

529,  July- August  1986.  1 1  fig,  1  tab,  24  ref. 


Descriptors:  'Water  storage,  'Aquifers,  'Lime- 
stone, Numerical  analysis,  Mathematical  modeling, 
Sensitivity  analysis,  Injection,  Hydraulic  gradients, 
Flow  patterns,  Chlorides,  Salinity,  Permeability, 
Water  management 

Numerical  modeling  techniques  are  used  to  exam- 
ine the  hydrogeologic,  design,  and  management 
factors  governing  the  recovery  efficiency  of  sub- 
surface fresh  water  storage.  The  modeling  ap- 
proach permitted  many  combinations  of  conditions 
to  be  studied.  A  sensitivity  analysis  was  used  that 
consisted  of  varying  certain  parameters  while 
keeping  constant  as  many  other  parameters  or 
processes  as  possible.  Generally,  the  study  shows 
that  a  loss  recovery  efficiency  resulted  from:  (1) 
processes  causing  mixing  of  injected  fresh  water 
with  native  saline  water  (hydrodynamic  disper- 
sion); (2)  processes  or  conditions  causing  the  ure- 
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versible  displacement  of  the  injected  fresh  water 
with  respect  to  the  well  (buoyancy  stratification 
tnd  background  hydraulic  gradients);  and  (3)  proc- 
ssses  or  procedures  causing  injection  and  with- 
irawal  flow  patterns  to  be  dissimilar  (dissimilar 
njection  and  withdrawal  schedules  in  multiple- 
jvell  systems).  A  significant  result  is  the  theoretical 
jemonstration  that  recovery  phase  ends  when  the 
:hloride  concentration  of  withdrawn  water  in- 
:reases  to  some  prescribed  value  less  than  that  of 
he  more-saline  native  water.  Other  results  show 
hat  a  high  degree  of  aquifer  permeability  or  high 
lalinity  of  the  native  water,  or  a  combination  of 
hese  factors,  would  permit  rapid  buoyancy  stratifi- 
:ation  and  bring  about  a  substantial  loss  of  recov- 
rry  efficiency.  (Lantz-PTF) 
JV86-06176 


\C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


ANALYTICAL  MODELING  OF  GROUND- 
WATER IMPACTS  BY  MINING, 

Coch  and  Associates,  Denver,  CO. 

X  Koch. 

Sround  Water  GRWAAP,  Vol.  24,  No.  2,  p  224- 

!30,  march-April,  1986.  11  fig,  7  ref. 

Descriptors:  'Groundwater  management, 

'Groundwater  movement,  'Excavation,  *Mine 
Irainage,  Model  studies,  Algorithms,  Geohydro- 
ogy,  Drawdown,  Water  level,  Water  table. 

Vn  equation  for  two-dimensional,  vertically  aver- 
ted steady-state  flow  to  a  finite  length  line  sink,  a 
emiempirical  expression  for  the  radius  of 
nfluence.and  the  theory  of  superposition  are  used 
o  predict  the  impacts  of  mining  excavations  on 
;roundwater  flow  patterns.  The  algorithm  pro- 
ides  a  rapid  method  for  estimating  the  inflow  to 
line  pits,  and  the  impact  of  mines  on  the  potentio- 
aetric  surface.  An  accurate  expression  for  the 
adius  of  influence  is  developed  by  comparison 
vith  analytical  and  finite-difference  model  solu- 
ions.  The  algorithm  also  has  applications  in  the 
unulation  of  drainage  lines.  The  usual  assumption 
if  infinite-length  drainage  lines  may  be  relaxed  and 
he  effectiveness  of  proposed  drainage  systems  sim- 
ilated  in  two  dimensions.  (Cassar-PTT) 
V86-05448 


SFFECTS  OF  COAL-FTRED  THERMAL 
•OWER  PLANT  DISCHARGES  ON  AGRICUL- 
URAL  SODL  AND  CROP  PLANTS, 

Uigarh  Muslim  Univ.  (India).  Environmental  Re- 

earch  Lab. 

'or  primary  bibliographic  entry  see  Field  5C. 

V86-05573 


)RINKING  WATER  SUPPLY  MANAGEMENT: 
IN  INTERACLTVE  APPROACH, 

Jnvironmental    Protection    Agency,    Cincinnati, 

)H.  Water  Engineering  Research  Lab. 

'or  primary  bibliographic  entry  see  Field   5G. 

V86-05575 


X)SS  OF  PRODUCTTVE  SODL  IN  INDIA, 

awaharlal    Nehru    Univ.,    New    Delhi    (India). 

ichool  of  Environmental  Sciences. 

'or  primary  bibliographic  entry  see  Field  4D. 

V86-05578 


'ORESTS,  MAN  AND  WATER, 

ting's  Coll.,  London  (England).  Dept.  of  Plant 

iciences. 

I  D.  Moore. 

ntemational   Journal   of  Environmental    Studies 

JEVAW,  Vol.  25,  No.  3,  p  159-166,  July  1985.  1 

ig,  41  ref. 

Jescriptors:  *Deforestation,  *Soil  erosion,  River 
asms,  Hydrologic  cycle,  Flooding,  Forest  hydrol- 
igy,  Land  clearing. 

["he  overall  effect  of  a  forest  canopy  on  its  immedi- 
te  environment  is  discussed,  followed  by  a  review 


of  studies  of  forest  clearance,  and  a  discussion  of 
the  effect  of  forest  clearance  on  erosion  of  soils. 
After  discussing  the  disturbance  of  the  ecosystem 
by  man  in  prehistoric  times,  it  is  asserted  that  the 
hydrologic  impact  of  man,  even  in  prehistoric 
times,  was  so  great  that  even  climatic  changes  in 
the  hydrologic  cycle  may  have  been  masked.  Les- 
sons for  the  future  development  of  the  Amazon 
basin  and  river  catchments  in  equatorial  Africa  are 
offered.  (Author's  abstract) 
W86-05589 


PREDICTION  OF  UNDERGROUND  WATER 
REGIME  AND  BALANCE  IN  LANDS  UNDER 
RECLAMATION, 

Y.  G.  Bogomolov,  V.  A.  Baron,  D.  M.  Katz,  and 
M.  F.  Kozlov. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  25-31, 
10  ref. 

Descriptors:  'Groundwater,  *Geohydrology, 
•Land  reclamation,  *Land  use,  'Prediction,  Re- 
gional analysis,  Models,  Hydrologic  budget,  Plan- 
ning, Drainage  basins,  Irrigation  programs,  Chemi- 
cal properties,  Hydrologic  models,  Statistical 
methods,  Seepage,  Groundwater  movement, 
Water  resources  development. 

To  predict  the  underground  water  regime  on  the 
basis  of  the  results  of  medium-scale  hydrogeologi- 
cal  and  engineering  geological  exploration,  the 
drainage  degree  of  the  study  area  is  estimated  by  a 
hydrodynamic  model.  A  regional  prediction  of  the 
underground  water  regime  needed  to  substantiate 
the  scheme  of  land  reclamation  measures  is  execut- 
ed on  the  basis  of  preliminary  estimation  of  the 
existing  drainage  degree  of  the  area  under  consid- 
eration, land  reclamation  measures  planned  in  it, 
and  investigation  results  in  separate  water-balance 
plots.  Depending  on  the  actual  hydrogeological 
conditions  and  planned  land  reclamation  measures, 
groundwater  regime  prediction  should  take  the 
following  into  account:  prediction  of  the  ground- 
water regime  of  previously  developed  areas  in 
connection  with  the  projected  reconstruction  of 
the  irrigation  or  drainage  network,  changes  in  crop 
rotation,  dynamics  of  groundwater  rise  as  a  result 
of  irrigation  under  the  existing  conditions  of  drain- 
age, and  other  factors  such  as  mineralization, 
chemical  composition,  groundwater  surface,  and 
salination  of  swamping.  Existing  methods  to  pre- 
dict groundwater  regime  may  be  subdivided  into 
water-balance,  hydrogeological  analogy  and  hy- 
drodynamic, the  latter  encompassing  analytic,  nu- 
merical and  analogue  modelling.  The  hydrody- 
namic methods  make  it  possible  to  reproduce  the 
conditions  of  the  groundwater  regime  formation  in 
great  detail  and  thus  are  fundamental  to  any  hydro- 
geological  substantiation  of  land  reclamation.  (See 
also  W86-05645)  (Geiger  -  PTT) 
W86-05648 


VARIATION  OF  THE  GROUNDWATER 
REGIME  UNDER  THE  EFFECTS  OF  HUMAN 
ACTIVITIES  AND  ITS  ARTIFICIAL  CON- 
TROL, 

Ministry  of  Geology  and  Minerals,  Beijing  (China). 
Bureau  of  Hydrogeology  and  Engineering  Geolo- 
gy- 

J.  Chuanmao. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  87- 
96,  8  fig,  2  tab. 

Descriptors:  'Groundwater  recharge,  'Ground- 
water mining,  'Artificial  recharge,  'Groundwater 
level,  'Irrigation  wells,  Water  resources  develop- 
ment, Environmental  effects,  Groundwater  man- 
agement, Infiltration,  Groundwater  movement, 
China. 

In  the  arid  and  semiarid  parts  of  north  China, 
groundwater  resources  have  been  developed  to 


varying  extents.  It  is  very  important  to  study  and 
estimate  the  process  of  transformation  from  a  natu- 
ral to  a  disturbed  groundwater  regime.  Optimal 
extraction  can  reduce  the  water  levels  during  the 
spring  months  and  decrease  evaporation  from  the 
water  table.  It  follows  then  that  the  underground 
reservoir  has  greater  capacity  for  holding  infiltrat- 
ed water  during  rainy  months.  Detailed  study  of 
the  recharge  and  extraction  of  groundwater  in 
irrigated  areas  enables  determination  of  the  optimal 
quantity  of  pumped  water  and  the  corresponding 
water  level  fluctuation  during  years  with  various 
precipitation.  Artificial  recharge  of  groundwater 
by  means  of  irrigation  networks,  pits  and  wells  had 
a  positive  effect  in  several  areas  and  these  methods 
can  be  used  in  territories  with  similar  conditions. 
(See  also  W86-05645)  (Author's  abstract) 
W86-05654 


EFFECTS  OF  LAND-USE  CHANGES  ON 
GROUNDWATER  RECHARGE  ASSESSED 
USING  A  NONLINEAR  CATCHMENT 
MODEL, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 
Civil  Engineering. 
L.  R.  Khan,  and  J.  A.  Mawdsley. 
IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  97- 
106,  5  fig,  2  tab,  19  ref. 

Descriptors:  'Groundwater  recharge,  'Aquifers, 
•Model  studies,  'Land  use,  'Soil  moisture, 
Models,  Hydrologic  models,  Groundwater  basins, 
Groundwater  storage,  Urbanization,  Catchment 
areas,  Runoff,  Infiltration,  Water  resources  devel- 
opment, Hampshire,  England,  Hydrologic  proper- 
ties. 

Daily  groundwater  recharge  for  almost  20  years 
was  computed  for  the  unconfined  aquifer  of  the 
lichen  basin  in  Hampshire,  UK,  using  a  version  of 
the  NWSRFS  (i.e.,  Sacramento)  model  -  a  non- 
linear, conceptual,  explicit  soil  moisture  account- 
ing model.  The  groundwater  recharge  was  equated 
to  the  water  entering  the  groundwater  storage 
zones,  two  of  a  series  of  storage  zones  related  to 
the  various  components  of  the  land  phase  of  the 
hydrologic  cycle.  Many  of  the  model  parameters 
were  estimated  from  the  physical  characteristics  of 
the  basin;  the  remainder  were  initially  optimized 
using  a  conventional  surface  water  objective  func- 
tion, and  finally  optimized  using  an  objective  func- 
tion linked  to  the  groundwater  component  of  the 
model.  The  effects  of  land  use  changes  which 
affect  the  hydrologic  characteristics  of  the  basin 
and  hence  the  recharge  to  the  groundwater  -  e.g., 
changes  in  agriculture  practices  or  urbanization 
were  investigated  by  changing  the  relevant  model 
parameters.  (See  also  W86-05645)  (Author's  ab- 
stract) 
W86-05655 


SYSTEMATIC  DECLFNE  OF  GROUNDWATER 
LEVEL  IN  THE  REGOLLTHS  OF  THE  NIGERI- 
AN BASEMENT  COMPLEX  DUE  TO  HUMAN 
ACTIVITIES, 

Ife  Univ.  (Nigeria).  Dept.  of  Geography. 
E.  O.  Omorinbola. 

IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  111- 
119,  3  fig,  3  tab,  17  ref. 

Descriptors:  'Groundwater  level,  'Groundwater 
recharge,  'Urbanization,  'Groundwater  mining, 
•Erosion,  Regression  analysis,  Aquifers,  Natural 
recharge,  Geohydrology,  Land  use,  Groundwater 
depletion,  Groundwater  recession,  Saturation 
zone,  Nigeria,  Statistical  studies,  Social  impact, 
Economic  impact. 

Thick  weathered  mantles  overlying  crystalline 
rocks  constitute  the  most  significant  domains  of 
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groundwater  resources  in  the  Nigerian  Basement 
Complex.  A  recent  geohydrological  study  of  parts 
of  southwestern  Nigeria  revealed  that  a  systematic 
lowering  of  the  groundwater  level  in  the  regoliths 
is  taking  place.  The  decline  was  established  under 
three  types  of  human  interference:  high-level  ur- 
banization that  limits  groundwater  recharge 
through  an  increased  proportion  of  impermeable 
surface;  clearing  of  interfluves  for  farmland  that 
results  in  accelerated  erosion  of  regoliths  by  fluvial 
processes;  and  uncontrolled  well-sinking  oper- 
ations in  rural  communities  whereby  the  rate  of 
groundwater  abstraction  exceeds  the  rate  of  natu- 
ral recharge.  Least-squares  regression  techniques 
were  applied  to  obtain  prediction  equations  of  the 
life  span  of  the  regolitn  aquifers.  (See  also  W86- 
05645)  (Author's  abstract) 
W86-05657 


ASSESSMENT  OF  THE  EFFECTS  OF  LAND 
USE  ON  GROUNDWATER  RECHARGE, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering. 
H.  S.  Wheater,  D.  J.  Sherratt,  and  S.  S.  Nwabuzor. 
IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  135- 
147,  5  fig,  3  tab,  10  ref. 

Descriptors:  'Land  use,  'Groundwater  recharge, 
♦Natural  recharge,  *Hydrologic  models,  'Vegeta- 
tion effects,  Model  studies,  Soil  water,  Hydrologic 
budget,  Models,  Groundwater  movement. 

The  volume  and  timing  of  natural  recharge  is 
largely  determined  by  the  dynamic  processes  of 
soil  water  movement  under  vegetation,  and  hence 
may  be  significantly  affected  by  changes  in  land 
use.  The  capability  of  a  conventional  soil  water 
budget  model  to  represent  the  water  balance  under 
different  vegetation  is  reviewed  by  comparison 
with  field  data.  Although  model  optimization  gives 
reasonable  simulation  of  soil  moisture  expressed  as 
a  deficit  with  respect  to  field  capacity,  the  model  is 
unable  to  predict  observed  summer  recharge.  In- 
troduction of  a  direct  recharge  component  also 
gives  significant  errors  in  recharge  distribution. 
The  concept  of  a  single  field  capacity  to  represent 
a  dynamic  soil  water  profile  is  shown  to  explain 
the  model  deficiency,  and  the  implications  for  the 
estimated  effects  of  land  use  change  are  discussed. 
It  is  concluded  that  a  more  complex  multi-layer 
model  is  required  to  assess  such  effects  more  accu- 
rately. (See  also  W86-05645)  (Author's  abstract) 
W86-05660 


POLLUTION     OF     GROUNDWATER     FROM 
DIFFUSE  SOURCES, 

Umweltbundesamt,  Berlin  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05730 


MONETARY  VALUATION  OF  TIMBER, 
FORAGE,  AND  WATER  YIELDS  FROM 
PUBLIC  FOREST  LANDS, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Tempe,  AZ. 

For  primary  bibliographic  entry  see  Field  6C. 

W86-05749 


RESPONSE  OF  BAETIS  MAYFLD2S  (EPHE- 
MEROPTERA)  TO  CATCHMENT  LOGGING, 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
J.  B.  Wallace,  and  M.  E.  Gurtz. 
The  American  Midland  Naturalist,  Vol.  115,  No.  1, 
p  25-41,  January  1986.  4  fig,  4  tab,  50  ref. 

Descriptors:  'Mayflies,  'Baetis  spp.,  'Catchment 
areas,  'Logging,  'Aquatic  insects,  Forest  manage- 
ment, Clear-cutting,  Stream  biota,  Biomass,  Pri- 
mary productivity. 

Following  clear-cutting  of  a  southern  Appalachian 
hardwood  catchment,  standing  stock  densities  and 
biomass  of  Baetis  spp.  increased  in  four  stream 
substrate  types  (rock  face,  cobble  riffle,   pebble 


riffle,  and  sandy  reach)  compared  to  those  of  a 
nearby  undisturbed  reference  stream.  Baetis  pro- 
duction in  the  stream  draining  the  clear-cut  catch- 
ment averaged  17.6  times  higher  than  that  of  the 
reference  stream,  and  up  to  27.6  times  that  of  the 
reference  stream  in  the  more  physically  stable 
rock-face  substrates.  Sampling  four  and  five  years 
following  the  clear  cut  indicates  significant  de- 
clines in  Baetis  populations  of  the  clear-cut  stream 
that  coincided  with  a  10-fold  decrease  in  primary 
productivity.  Although  characterized  by  short, 
multivoltine  life  cycles  and  high  fecundity,  Baetis 
spp.  comprise  a  minor  component  of  the  standing 
stock  biomass  in  most  headwater  streams  of  the 
region.  However,  with  disturbances  such  as  clear- 
cutting,  they  respond  quickly  to  exploit  increases 
in  autochthonous  production,  and  assume  major 
roles  in  energy  processing.  In  contrast,  larger,  less 
fecund  univoltine  and  semivoltine  species  lack  the 
ability  to  respond  quickly  and  exploit  the  relatively 
short-lived  increases  in  primary  production. 
(Doria-PTT) 
W86-05931 


HISTORY  OF  DRAINAGE  AT  WICKEN  FEN, 
CAMBRIDGESHIRE,  ENGLAND,  AND  ITS 
RELEVANCE  TO  CONSERVATION, 

Cambridge  Univ.  (England).  Dept.  of  Applied  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-05934 


EFFECT  OF  AGRICULTURAL  AND  RESIDEN- 
TIAL DEVELOPMENT  ON  AQUATIC  MACRO- 
PHYTES  IN  THE  NEW  JERSEY  PINE  BAR- 
RENS, 

Rutgers  -  The  State  Univ.,  Camden,  NJ.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-05935 


SOIL  ALGAE  IN  POLLUTED  SOILS, 

Kirovskii  Selskokhozyaistvennyi  Inst.  (USSR). 
For  primary  bibliographic  entry  see  Field  5C. 
W86-06010 


RUN   ANALYSIS   OF   RAINFALL   DATA   AF- 
FECTED BY  URBANIZATION, 

Hydrocon,  Inc.,  Clarkston,  GA. 

For  primary  bibliographic  entry  see  Field  2B. 

W86-06166 


STRATA-MOVEMENT  CONCEPTS  AND  THE 
HYDROGEOLOGICAL  IMPACT  OF  UNDER- 
GROUND COAL  MESING, 

Northern  Illinois  Univ.,  De  Kalb.  Dept.  of  Geolo- 
gy- 

C.  J.  Booth. 

Ground  Water  GRWAAP,  Vol.  24,  No.  4,  p  507- 
515,  July- August  1986.  11  fig,  1  tab,  23  ref. 

Descriptors:  'Geohydrology,  'Coal  mining,  'Stra- 
tigraphy, Hydraulic  properties,  Groundwater,  Per- 
meability, Aquifers,  Hydraulic  gradients,  Pennsyl- 
vania, Appalachia,  Tensile  stress,  Mine  drainage, 
Stress. 

A  review  of  mining-engineering  concepts  and  stud- 
ies in  mine  hydrology  suggests  a  conceptual  model 
linking  the  strata  deformation,  hydraulic  property 
changes,  and  groundwater  impacts  due  to  under- 
ground coal  mining.  The  pressure-arch  deforma- 
tion pattern  about  a  small  opening  creates  a  local 
zone  of  increased  permeabilities  and  dewatering  in 
the  seam  and  immediate  roof,  but  does  not  appear 
to  hydraulically  affect  shallower  aquifers.  Net- 
works of  supported  headings,  rooms,  and  pillars 
intensely  drain  lower  aquifers,  only  slightly  affect- 
ing higher  strata  except  in  areas  of  naturally  high 
permeability.  Longwall  mining  causes  extensive, 
high  reaching,  well  defined  zones  of  stress,  fractur- 
ing, and  hydraulic  impact,  with  maximum  perme- 
ability increases  being  in  the  tensile  zones  immedi- 
ately above  the  panel  and  at  the  sides  of  the 
subsidence  trough.  In  shallow  aquifers,  permeabili- 
ties and  groundwater  velocities  increase,  and  hy- 
draulic gradients  decline  independently  of  mine 
drainage.  Studies  conducted  in  a  deep  coal  mine  in 


the  Appalachian  Plateau,  Pennsylvania  indicated: 
1)  probable  hydraulic  connections  between  the 
mine  and  shallow  aquifers;  2)  no  obvious  response 
of  water  levels  in  shallow  aquifers  to  undermining 
by  supported  headings;  and  3)  rapid,  considerable 
declines  in  such  water  levels  in  response  to  nearby 
longwall  mining.  These  results  are  consistent  with 
the  conceptual  model.  (Author's  abstract) 
W86-06175 
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LOSS  OF  PRODUCTIVE  SOIL  IN  INDIA, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

K.  Jalees. 

International   Journal   of  Environmental    Studies 

UEVAW,  Vol.  24,  No.  3/4,  p  245-250,  May  1985. 

2  tab,  21  ref. 

Descriptors:  'Soil  erosion,  'India,  'Food  produc- 
tion, 'Waterlogging,  'Salinity,  'Alkalinity,  'Wind 
erosion,  'Water  erosion,  China,  Deforestation, 
Overgrazing,  Irrigation,  Urbanization,  Policy 
making,  Soil  loss. 

An  attempt  is  made  to  indicate  the  nature  and 
magnitude  of  'soil  erosion'  in  India,  which  may 
have  implications  for  other  countries  of  the  world. 
Approximately  175  million  hectares,  out  of  a  pro- 
ductive area  of  328  million  hectares,  are  affected, 
as  follows:  water  erosion,  100  million  ha;  wind 
erosion,  50  million  ha;  waterlogging,  salinity,  and 
alkalinity,  13  million  ha;  shifting  cultivation,  3  mil- 
lion ha;  and  other  cultivable  wastes,  9  million  ha. 
Soil  erosion  is  a  pressing  and  difficult  problem  for 
India.  If  present  trends  continue,  all  efforts  aimed 
at  producing  more  food  may  not  compensate  for 
the  areas  lost  as  a  result  of  soil  degradation.  India 
can  barely  manage  to  produce  130  million  tonnes 
of  food  grain  from  143  million  ha  of  agricultural 
lands,  whereas  China  produces  significantly  more 
than  300  million  tonnes  from  112  million  ha.  By  the 
end  of  this  century,  the  country  will  need  a  pro- 
duction of  at  least  230-250  million  tonnes.  To 
ensure  adequate  food  for  the  country's  expanding 
population,  present  rates  of  soil  erosion  cannot  be 
continued.  Deforestation,  overgrazing,  excessive 
cultivation,  unwise  irrigation,  and  urbanization  all 
will  have  to  be  controlled.  Soil  conservation  and 
other  forms  of  agriculture  development  must  re- 
ceive priority  in  national  planning.  (Rochester- 
PTT) 
W86-05578 


ECONOMICAL  AND  EFFECTIVE  MEASURES 
FOR  LAKE  PROTECTION  AND  MANAGE- 
MENT, 

Illinois  State  Water  Survey  Div.,  Champaign. 
K.  Singh,  and  D.  Sefton. 

Public  Works,  Vol.116,  No.  9,  p  132-134,136,138- 
139,  September  1985.  3  fig,  2  tab,  10  ref. 

Descriptors:  'Lake  morphology,  'Lake  manage- 
ment, 'Economic  aspects,  'Watershed  manage- 
ment, Illinois,  Recreation,  Water  supply,  Artificial 
lakes,  Lakes,  Dredging,  Sediments,  Water  quality, 
Control. 

Lakes  used  for  water  supply,  recreation  and  other 
beneficial  uses  require  careful  watershed  manage- 
ment. There  are  2900  lakes  in  Illinois,  most  of 
which  are  artificial  reservoirs.  Almost  80  percent 
of  the  lakes  are  reported  to  be  impaired  by  sedi- 
ment, macrophytes,  algae  or  toxics,  mainly  due  to 
high  concentrations  of  phosphorus  and  nitrogen. 
The  quality  of  artificially  constructed  lakes  is  pri- 
marily governed  by  the  physical  and  hydrological 
characteristics  of  the  lake  and  the  quality  of  incom- 
ing watershed  runoff.  Discussed  here  are:  1)  lake 
management  techniques  (dredging,  admission  of 
unpolluted  water,  hypolimnetic  drainage,  lake 
drawdown,  lake  bottom  sealing,  and  outside-lake 
ameliorative  measures);  2)  mitigating  sediment 
problems  (watershed  management,  debris  and  de- 
tention dams,  and  dam  design  and  lake  manage- 
ment); 3)  mitigating  algae  and  macrophyte  prob- 
lems; 4)  mitigating  dissolved  oxygen  depletion 
problems;  and  desirable  lake  characteristics  (physi- 
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cal,     cultural     and     planning/design/operation). 

(Khumbatta-PTT) 

W86-O5880 


ESTIMATING  PEAK  RUNOFF  FROM  FIELD- 
SIZE  WATERSHEDS, 

Agricultural   Research   Service,   Columbia,    MO. 
North  Central  Watershed  Research  Unit. 
For  primary  bibliographic  entry  see  Field  2E. 
W86-O6021 


REVISION  OF  THE  CHURCHILL  RESERVOn* 
TRAP  EFFICIENCY  CURVES  USING 
SMOOTHING  SPLINES, 

California  Univ.,  Los  Angeles.  Dept.  of  Mathemat- 
ics. 

For  primary  bibliographic  entry  see  Field  2J. 
W86-06026 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


MORPHOLOGY  AND  CONTENT  OF  DRY 
MATTER  AND  SOME  ELEMENTS  IN  CELLS 
AND  STALKS  OF  NEVSKIA  FROM  AN  EU- 
TROPHIC  LAKE, 

Bergen  Univ.  (Norway).  Dept.  of  Microbiology 

and  Plant  Physiology. 

M.  Heldal,  and  O.  Tumyr. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

32,  No.  2,  p  89-92,  February  1986.  4  fig,  1  tab,  17 

ref. 

Descriptors:  *Lake  morphology,  'Dry  matter, 
•Nevskia,  *Eutrophic  lakes,  Bacteria,  Organic 
matter,  Iron,  Gallionella,  Aluminum,  Plankton, 
Lake  Hjortlandsstemma,  Norway. 

Pelagic  colonies  of  Nevskia-like  stalked  bacteria 
were  found  in  water  samples  from  Lake  Hjort- 
landsstemma at  8-12  m  depth  during  the  autumn 
circulation.  In  the  samples  studied,  Nevskia  was 
quite  abundant  and  found  together  with  a  plank- 
tonic  Gallionella.  The  apical  cells  of  Nevskia  were 
curved  rods,  which  measured  0.5-0.7  micrometers 
wide  and  1.5-3  micrometers  long,  with  laterally 
excreted  stalkes  and  without  measurable  amounts 
of  iron  in  the  cells.  The  stalks  were  short  and,  in 
some  instances,  composed  of  six  to  eight  strands  of 
fibrils.  The  stalks  were  also  encrusted  with  iron, 
aluminum,  and  other  elements.  The  dry  matter 
content  of  the  cells  was  260-350  femtograms/cell, 
while  the  organic  material  excreted  as  stalks  was 
estimated  to  be  500-1200  femtograms/cell.  The 
Nevskia  described  here  is  morphologically  related 
to  the  genus  Gallionella.  (Lantz-PTT) 
W86-05419 


ENUMERATION  AND  roENTTFICATION  OF 
HETEROTROPHIC  BACTERIA  IN  GROUND- 
WATER AND  IN  A  MOUNTAIN  STREAM, 

Calgary  Univ.  (Alberta).  Kananaskis  Centre  for 

Environmental  Research. 

For  primary  bibliographic  entry  see  Field  2H. 

W86-05420 


QUANTITATIVE  CHARACTERIZATION  OF 
MICROBIAL  BIOMASS  AND  COMMUNITY 
STRUCTURE  IN  SUBSURFACE  MATERIAL:  A 
PROKARYOTTC  CONSORTIUM  RESPONSIVE 
TO  ORGANIC  CONTAMINATION, 
Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
cal Science. 

G.  A.  Smith,  J.  S.  Nickels,  B.  D.  Kerger,  J.  D. 
Davis,  and  S.  P.  Collins. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
32,  No.  2,  p  104-111,  February  1986.  1  fig,  5  tab,  41 
ref.  EPA  Agreement  No.  CR-86-9994. 

Descriptors:  •Quantitative  analysis,  'Biomass, 
•Ecosystems,  *Subsurface  water,  *Soil  environ- 
ment, •Prokaryotes,  *Water  pollution  effects,  Mi- 
crobiological  studies,   Chemical   analysis,   Esters, 


Phospholipids,  Limestone,  Sand,  Clays,  Biosynthe- 
sis. 

The  application  of  quantitative  methods  for  the 
determination  of  microbial  biomass,  community 
structure,  and  nutritional  status  of  the  subsurface 
samples  collected,  with  careful  attention  to  con- 
tamination, revealed  the  presence  of  a  group  of 
microbes.  The  microbiota  is  sparse,  by  several 
measures  of  biomass  when  compared  with  that 
present  in  surface  sediments  and  soils.  The  commu- 
nity structure,  as  characterized  by  the  patterns  of 
ester-linked  fatty  acids  from  the  phospholids, 
shows  an  absence  of  long-chain  polyenoic  fatty 
acids  typical  of  microeukaryotes,  and  high  propor- 
tions of  fatty  acids  typical  of  bacteria.  Subsurface 
samples  contain  higher  proportions  of  glycerol  tei- 
choic  acids  than  surface  samples.  Microbes  in  un- 
contaminated  subsurface  sediments  show  nutrition- 
al stress,  as  evidenced  by  high  levels  of  poly-beta- 
hydroxybutyrate  and  extracellular  polysacchar- 
ides. The  proportions  of  ester-linked  phospholipid 
fatty  acids  show  distinctive  differences  between 
surface  and  subsurface,  between  subsurface  sandy 
clay  and  limestone,  and  between  two  sites  of  sub- 
surface sandy  clay,  as  shown  using  stepwise  dis- 
criminant analysis.  Contamination  increased  the 
microbial  biomass,  shifting  the  community  to  a 
more  gram-negative  bacterial  consortium,  and  in- 
ducing growth,  as  evidenced  by  phospholipid  fatty 
acid  biosynthesis.  (Lantz-PTT) 
W86-05421 


FLOCCULATION  IN  METHANOGENS,  A 
COMPARATIVE  STUDY  OF  METHANOSAR- 
CTNA  BARKERI  STRAINS  JULICH  AND 
FUSARO, 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Allge- 

meine  Botanik. 

P.  A.  Scherer,  H.  -P.  Bochem,  J.  D.  Davis,  and  D. 

C.  White. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

32,  No.  2,  p  137-144,  February  1986.  4  fig,  1  tab,  47 

ref.  Office  of  Naval  Research  Contract  N00014-82- 

C-0404  and  NASA  Grant  NAG2-149. 

Descriptors:  *Flocculation,  *Methanosarcina  bar- 
keri,  *Methane  bacteria,  Culturing  techniques,  Mi- 
crobiological studies,  Electron  microscopy,  Man- 
nose,  Glucose,  Fucose,  Calcium. 

Two  strains  of  Methanosarcina  barkeri  grown  on  a 
methanol  substrate  were  investigated  for  their  abil- 
ity to  aggregate.  The  new,  flocculent  strain  Julich 
formed  stable  floes  of  several  millimeters  in  diame- 
ter during  rapid  growth  on  methanol-containing 
medium.  When  observed  with  an  electron  micro- 
scope, the  Julich  strain  showed  a  unique  parenchy- 
matic  texture  with  thick-walled  cells  inside  a  floe, 
and  coccoidlike  cells  on  the  periphery.  In  contrast 
in  the  Julich  strain,  the  Fusaro  strain  grew  on 
methanol  in  dispersed  form,  and  generating  ma- 
croscopically  visible  clumps  only  under  poor 
growth  conditions,  induced,  for  example,  by  calci- 
um deficiency.  The  formation  of  large  cell  aggre- 
gations of  the  Fusaaro  strain  could  also  be  induced 
during  growth  in  the  presence  of  0.01%  of  the 
stain  Calcofluor,  which  is  known  to  interact  specif- 
ically with  beta- 1,4  and  beta- 1,3  glue  an  moieties. 
Sugar  analyses  revealed  a  different  pattern  for  both 
strains:  the  exopolymer  of  the  flocculent  Julich 
strain  contained  half  the  rhamnose,  a  third  the 
fucose,  equal  amounts  of  the  mannose  and  glucose, 
but  four  times  more  glucuronic  acid  and  arabinose 
than  the  Fusaro  strain  grown  in  the  dispersed 
form.  (Lantz-PTT) 
W86-05422 


ISOLATION  OF  LEGIONELLA  PNEUMO- 
PHILA FROM  CANADIAN  HOT  SPRINGS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

B.  J.  Dutka,  and  P.  Evans. 

Canadian  Journal  of  Public  Health,  Vol.  77,  No.  2, 
p  136-148,  Mar/ Apr  1986.  1  tab,  14  ref. 

Descriptors:  *Bacteria,  *Hot  springs,  'Legionella 
pneumophila,  Canada,  Culture  media,  Culturing 
techniques,  Fluorescence. 

The  occurrence  of  Legionella  pneumophila  in 
water  of  the  Fairmont,  Radium,  and  Banff  hot 


springs  was  studied  using  culture  and  direct  fluo- 
rescent antibody  (DFA)  techniques.  All  yielded 
evidence  of  Legionella,  two  by  culture  and  one  by 
DFA.  The  results  show  the  value  of  using  more 
than  one  king  of  medium  (four  were  used  in  this 
survey).  Although  each  of  the  media  supported 
growth  of  Legionella  from  at  least  one  water 
sample,  no  single  medium  would  have  recovered 
the  organism  from  all  culture-positive  tests.  It  is 
concluded  that  hot  springs  are  potential  sources  of 
Legionella  although  no  obvious  aerosol  or  other 
means  of  dissemination  of  organisms  is  present  in 
these  hot  springs  baths.  (Peters-PTT) 
W86-05450 


ENVIRONMENTALLY  SIGNIFICANT  VOLA- 
TILE ORGANIC  POLLUTANTS  IN  HUMAN 
BLOOD, 

New  Orleans  Univ.,  LA.  Center  for  Bio-Organic 

Studies. 

S.  R.  Antoine,  I.  R.  DeLeon,  and  R.  M.  O'Dell- 

Smith. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  3,  p  364-371, 

March  1986.  2  fig,  1  tab,  11  ref. 

Descriptors:  *Drinknig  water,  *Well  water, 
•Human  blood,  *Aromatic  compounds,  *Haloge- 
nated  organics,  Benzene,  Toluene,  Ethylbenzene, 
Volatile  organics  screening  tests,  Styrene,  Xylene, 
Trimethylbenzene,  Dichloromethane,  Chloroform, 
Carbon  tetracholride,  1,1,1-trichloroethane,  Trich- 
loroethylene,  1,1,2,2-tetrachloroethane,  Tetrach- 
loroethylene,  Bromoform,  Bromodichloromethane, 
Dibromochloromethane,  Dichlorobenzene,  Toxins, 
Pollutants. 

Detection  of  the  presence  of  18  organic  solvents 
and  vapors  was  attempted  in  the  whole  blood  of 
121  male  and  129  female  environmentally-sensitive 
patients  using  the  volatile  organics  screening  test 
(VOST).  Whole  blood  specimens  were  screened 
for  6  aromatics  (benzene,  toluene,  ethylbenzene, 
styrene,  xylene,  and  trimethylbenzene)  and  12  hal- 
ogenated  hydrocarbons  (dichloromethane,  chloro- 
form, carbon  tetrachloride,  1,1,1-trichloromethane, 
trichloroethylene,  1,1,2,2-tetrachloroethane,  te- 
trachloroethylene,  bromoform,  bromodichloro- 
methane, dichloromethane,  and  dichlorobenzene). 
The  6  aromatics  and  7  of  the  halogentaed  organics 
were  routinely  observed.  In  one  case  exposure  was 
related  to  drinking  water  from  municipal  wells 
contaminated  by  volatile  organics  including  trich- 
loroethane  and  trichloroethylene  at  the  parts  per 
million  level.  The  results  demonstrate  that  a  difini- 
tive  description  of  volatile  organics  body  burden  is 
possible  and  that  cases  of  elevated  blood  volatile 
organics  may  be  identified  and  traced  to  possible 
environmental  sources.  (Rochester-PTT) 
W86-05478 


EVALUATION  OF  METABOLIC  RESPONSES 
OF  ARTEMIA  SALINA  TO  ODL  AND  OIL  DIS- 
PERSANT  AS  A  POTENTIAL  INDICATOR  OF 
TOXICANT  STRESS, 

Athens  Univ.  (Greece).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-05484 


NONACCUMULATION  OF  CHLORINATED 
DIOXINS  AND  FURANS  BY  GOLDFISH  EX- 
POSED TO  CONTAMINATED  SEDIMENT 
AND  FLYASH, 

New  York  State  Office  of  Public  Health,  Albany. 
Wadsworth  Center  for  Labs,  and  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05485 


EARLY  LIFE-STAGE  TOXICITY  TEST  METH- 
ODS FOR  GULF  TOADFISH  (OPSANUS  BETA) 
AND  RESULTS  USING  CHLORPYRIFOS, 

D.  J.  Hansen,  L.  R.  Goodman,  G.  M.  Cripe,  and  S. 
F.  Macauley. 

Ecotoxicology  and  Environment  Safety,  Vol.  11, 
No.    1,   p    15-22,   February    1986.   2  tab,   33  ref. 

Descriptors:  'Water  pollution  effects,  *Pesticides, 
•Gulf  toadfish,  'Toxicity,  *Bioassays,  *Chlorpyri- 


57 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


I 


fos,  'Life-stage  tests,  Embryos,  Fry,  Juveniles, 
Mortality,  Growth,  Survival,  Opsanus  beta,  Insec- 
ticides, Bioaccumulation. 

Oulf  toadfish  were  continuously  exposed  as  em- 
bryos, sac  fry,  and  juveniles  to  technical  chlorpyri- 
fos  in  two  49-day  early  life-stage  toxicity  tests. 
Survival  was  significantly  (alfa  =  0.0S)  reduced 
only  in  150  micro  g/L.  However,  toadfish  exposed 
to  chlorpyrifos  concentrations  of  3.7  -  150  micro 
g/L  weighed  significantly  less  than  control  fish: 
9%  lower  in  3.7  micro  g/L  to  62%  lower  in  150 
micro  g/L.  The  96-hr  median  lethal  concentrations 
for  juvenile  fish  was  520  micr  g/L.  Concentrations 
of  chlorpyrifos  in  toadfish  and  bioconcentration 
factors  increased  with  increasing  exposure  concen- 
tration, a  condition  generally  observed  with  other 
marine  fishes  and  other  test  chemicals.  These  re- 
sults demonstrate  the  procedures  for,  and  the  prac- 
ticality of,  early  life-stage  tests  with  this  marine 
species.  The  use  of  the  gulf  taodfish  is  recommend- 
ed for  comparative  toxicity  testing  and  for  evaluat- 
ing the  toxicity  of  substances  in  conjunction  with 
ontogenetical,  physiological,  and  histological  in- 
vestigations of  this  considerably  studied  genus. 
The  species  is  not  recommended  for  routine  effects 
testing.  (Author's  Abstract) 
W86-05490 


IN  VITRO  CYTOTOXICITY  TESTING  OF 
AQUATIC  POLLUTANTS  (CADMIUM, 
COPPER,  ZINC,  NICKEL)  USING  ESTAB- 
LISHED FISH  CELL  LINES, 

Rockefeller  Univ.,  New  York.  Lab.  Animal  Re- 
search Center. 

H.  Babich,  C.  Shopsis,  and  E.  Borenfreund. 
Ecotoxicology       and       Environmental       Safety 
ECOLAR,  Vol.  11,  No.  1,  p  91-99,  February  1986. 
7  fig,  1  tab,  24  ref. 

Descriptors:  'Toxicity,  *Water  pollution  effects, 
•Toxic  wastes,  *Bioassay,  *Cadmium,  *Copper, 
•Nickel,  'Zinc,  'Bioindicators,  Bluegill  fry  cells, 
Rainbow  trout  gonad  cells,  In  vitro  studies,  Heavy 
metals,  Neutral  red  assay,  Population  growth,  Tri- 
tiated  uridine  uptake,  Isotope  studies,  Protein  anal- 
ysis, Colony  formation,  Temperature,  Pollutant 
identification. 

The  cytotoxicity  of  Cd  toward  cultured  bluegill 
fry  (BF-2)  cells  was  determined  using  several  assay 
endpoints.  The  concentrations  of  cadmium  causing 
a  50%  decrease  in  colony  formation,  cell  replica- 
tion, uptake  of  neutral  red,  population  growth  (as 
determined  by  protein  analysis),  uptake  of 
(3H)uridine,  and  50%  detachment  of  cells  (as  de- 
termined by  protein  analysis)  were  0.03,  0.04,  0.08, 
0.09,  0.12,  and  0.21  mM  Cd,  respectively.  The 
neutral  red  assay  was  used  to  compare  the  relative 
sensitivities  of  BF-2  cells  and  rainbow  trout  gonad 
(RTG-2)  cells  toward  four  metals.  The  concentra- 
tions of  Cd,  Zn,  Cu,  and  Ni  causing  a  50%  reduc- 
tion in  the  uptake  of  neutral  red  were  0.08,  0.19, 
0.55,  and  2.0  mM,  respectively  with  the  BF-2  cells 
and  0.18,  0.64,  1.45,  and  >>10.0mM,  respectively 
with  the  RTG-2  cells.  The  RTG-2  cells  were  less 
sensitive  to  the  metals,  in  particular  to  Ni.  The  less 
stringent  temperature  requirements  for  growth, 
their  greater  sensitivity  to  pollutants,  and  their 
markedly  shorter  doubling  time  in  vitro  make  the 
BF-2  cells  the  preferable  cell  line  for  ecotoxicity 
screening  of  aquatic  pollutants.  (Author's  abstract) 
W86-05494 


IMPORTANCE  OF  REDUCING  SAMPLE  CON- 
TAMINATION IN  ROUTINE  MONITORING 
OF  TRACE  METALS  IN  ATMOSPHERIC  PRE- 
CIPITATION, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 
tutionen. 
H.  B.  Ross. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
2,  p  401-405,  February  1986.  3  fig,  3  tab,  15  ref. 
Swedish  Natural  Science  Research  Council  Con- 
tract G-GU  3922-1 1 1. 

Descriptors:  'Cadmium,  "Copper,  'Zinc, 
•Sweden,  "Precipitation,  'Trace  Metals,  Monitor- 
ing, Laboratory  analyses,  Errors,  Scandanavia, 
Sample  contamination. 


At  four  sites  in  Sweden,  atmospheric  precipitation 
for  trace  metal  analysis  was  collected  simulta- 
neously in  acid-washed  collectors  and  collectors 
only  rinsed  in  water.  The  results  indicate  that 
samples  could  be  greatly  contaminated  if  the  col- 
lectors and  storage  bottles  were  not  acid  washed. 
Risk  of  contamination  was  greatest  for  Cd,  Cu,  and 
Zn.  In  some  instances  Cu  concentrations  were  a 
factor  of  50  larger  in  samples  that  were  collected 
and  stored  in  bottles  that  were  not  acid  washed. 
The  concentrations  found  in  atmospheric  precipita- 
tion, collected,  and  stored  in  acid-washed  equip- 
ment, are  substantially  lower  than  previously  re- 
ported values  for  Scandanavia.  It  is  concluded  that 
many  of  the  trace  metal  concentrations  in  atmos- 
pheric precipitation  reported  in  the  literature  may 
be  in  error  because  proper  precautions  were  not 
taken  to  avoid  sample  contamination.  (Author's 
Abstract) 
W86-05498 


APPLICATIONS  OF  VOLTAMMETRY  IN  EN- 
VIRONMENTAL SCDZNCE, 

Trinity  Coll.,  Dublin  (Ireland).  School  of  Botany. 
D.  H.  S.  Richardson. 

Environmental  Pollution  (Series  B)  EPSPDH,  10, 
No.  4,  p  261-276,  1985.  7  fig,  3  tab,  54  ref. 

Descriptors:  'Pollutant  identification,  'Voltam- 
metry,  'Trace  metals,  Computers,  Seawater, 
Freshwater,  Alkali  metals,  Polarography,  'Chemi- 
cal analysis,  Measuring  instruments,  Acidic  water, 
Industrial  wastes,  Water  analysis. 

The  wide-ranging  applications  of  voltammetry  to 
the  analysis  of  trace  metals  and  other  ions  of 
interest  to  environmental  scientists,  are  reviewed 
for  water,  soil,  animal  tissue,  plants,  foods,  and 
drugs.  For  environmental  levels  of  trace  elements 
in  seawater,  voltammetry  has  proved  very  suitable, 
as  several  metals  can  be  determined  simultaneous- 
ly. Freshwater  mediums  provide  fewer  analytical 
problems  than  seawater,  but  the  range  of  potential 
contaminants  is  very  large.  Metals  from  smelter 
operations  or  other  industrial  activities  can  be  de- 
termined at  extremely  low  levels.  The  possibility 
of  determining  levels  of  alkali  metals  using  modi- 
fied normal  pulse  polarography  in  an  electrolyte 
consisting  of  hydrochloric  acid  and  tetramethylam- 
monium  bromide  is  an  important  advance  and 
should  enable  monitoring  of  alkali  metals  in  acid 
streams.  It  is  concluded  that  the  availability  of 
modern  microprocessor  controlled  instrumenta- 
tion, capable  of  performing  both  anodic  stripping 
and  square  wave  voltammetry,  provides  a  flexible 
and  powerful  technique  to  aid  in  solving  analytical 
problems,  and  carrying  out  routine  analyses. 
(Main-PTT) 
W86-05529 


ACUTE     TOXICITY      OF     PENTACHLORO- 

PHENOL    TO    THE    FRESHWATER    SNAIL, 

GILL1A  ALTILIS, 

Boston  Univ.,  MA. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-05534 


SIMULTANEOUS  MULTI-INSTRUMENTAL 
MONITORING  OF  VAPORS  IN  SEWER 
HEADSPACES  BY  SEVERAL  DntECT-READ- 
ING  INSTRUMENTS, 

Cincinnati  Univ.  Medical  Center,  OH.  Inst,  of  En- 
vironmental Health. 

J.  B.  Barsky,  S.  S.  Que  Hee,  C.  S.  Clark,  and  J.  H. 
Trapp. 

Environmental  Research  ENVRAL,  Vol.  39,  No. 
2,  p  307-320,  April  1986.  8  fig,  4  tab,  8  ref.  USPHS 
ES-00159. 

Descriptors:  'Sewer  headspaces,  'Condensable  or- 
ganic vapors,  'Sewer  gas,  'Monitoring,  'Hazard 
detection,  'Saturated  aliphatic  organics,  Cincin- 
nati, Gas  chromatography,  Mass  spectrometry, 
Flame  ionization  detector,  Photoiomzation  detec- 
tor, Hydrogen  sulfide  ecolyzer,  Ohio,  Wastewater 
treatment  facilities,  Chemical  plants. 

Simultaneous  monitoring  of  the  vapors  in  several 
sewer  headspaces  by  three  direct-reading  instru- 
ments, the  Century  OVA  flame  ionization  detec- 


tor, a  10.2  eV  H-Nu  photoiomzation  detector,  and 
a  Hydrogen  Sulfide  Ecolyzer,  revealed  that  the 
majority  of  condensable  organic  vapors  in  areas  of 
the  of  the  Metropolitan  Sewer  District  of  Cincin- 
nati (Ohio)  appeared  to  be  saturated  aliphatic  or- 
ganics, except  during  short,  unpredictable  epi- 
sodes. The  monitoring  was  performed  in  the  wet 
well  of  a  sewage  treatment  plant,  in  sewers  near 
two  chemical  plants,  and  in  three  other  different 
sewers.  The  approach  outlined  here  does  not  re- 
quire the  use  of  gas  chromatography  mass  spec- 
trometry analysis.  (Author's  abstract) 
W86-05572 


SEPARATION    AND    DETERMINATION    OF 

TRACES  OF  HEAVY  METALS  COMPLEXED 

WITH     HUMIC     SUBSTANCES     IN     FRESH 

WATERS  BY  SORPTION  ON  DDJTHYLAMIN- 

OETHYL-SEPHADEX  A-25, 

Nagoya  Univ.  (Japan).  Dept.  of  Engineering. 

M.  Hiraide,  S.  P.  Tillekeratne,  K.  Otsuka,  and  A. 

Mizuike. 

Analytica  Chi  mica  Acta  ACACAM,  Vol.  172,  p 

215-221,  June  1985.  2  fig,  4  tab,  7  ref. 

Descriptors:  'Humic  substances,  'Humic  acids, 
'Fulvic  acids,  'Heavy  metals,  'Lead,  'Cadmium, 
•Copper,  'Graphite-furnace  atomic  absorption 
spectrometry,  Water  analysis,  Sephadex  A-25. 

Negatively-charged  humic  substances  in  a  1 -liter 
water  sample  were  selectively  and  quantitatively 
sorbed  on  a  small  column  of  the  macroreticular 
weak-base  anion  exchanger,  diethylaminoethyl-Se- 
phadex  A-25  (cross-linked  dextran  gel  with  diethy- 
laminoethyl  groups)  and  the  heavy  metals  com- 
pleted with  the  humic  substances  were  quantita- 
tively desorbed  with  a  small  volume  of  4  M  nitric 
acid  for  graphite-furnace  atomic  absorption  spec- 
trometry. Copper  (II),  lead,  and  cadmium  com- 
plexed  in  humic  and  fulvic  acids  were  sorbed  in 
this  apparatus,  but  simple  metal  cations  were  not 
sorbed  at  all.  For  synthetic  aqueous  solutions  con- 
taining traces  of  heavy  metals  and  humic  acid,  the 
results  conform  with  those  obtained  by  cation- 
exchange  separation.  The  method  proposed  here  is 
simple  and  rapid  in  procedure  and  gives  reproduci- 
ble and  reliable  results.  (Rochester-PTT) 
W86-05574 


DISSOLVED  ZINC  IN  RIVERS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Earth  and  Planetary  Sciences. 

A.  M.  Shiller,  and  E.  Boyle. 

Nature  NATO  AS,  Vol.  317,  No.  6032,  p  49-52, 

September  5,  1985.  2  fig,  2  tab,  14  ref.  NSF  Grant 

OCE  81-17929,  Postdoctoral  Fellowship. 

Descriptors:  'Zinc,  'Rivers,  Heavy  metals,  Trace 
metals,  Chemical  analysis,  Spectrometers,  Chemi- 
cal precipitation,  Water  pollution  sources. 

Reliable  measurements  of  the  concentrations  of 
dissolved  trace  metals  in  rivers  are  needed  for 
calculating  oceanic  chemical  mass  balances,  under- 
standing continental  weathering  and  freshwater 
chemistry,  and  evaluating  anthropogenic  chemical 
perturbations.  It  has  been  suggested  that  the  typi- 
cal river  concentrations  for  dissolved  zinc  are  as 
high  as  450  nanomoles/kg  + .  There  is  a  controver- 
sy associated  with  these  values.  Since  zinc  is  a 
useful  metal  in  the  industrial  world,  the  sampling 
and  analysis  of  this  element  in  natural  waters  is 
prone  to  contamination.  Three  samples  were  col- 
lected and  analyzed  with  atomic  absorption  spec- 
trometry following  preconcentration  with  the 
cobalt-pyrrolidine  dithiocarbamate  method,  with 
coprecipitation  carried  out  at  pH  4.5.  Samples  with 
high  zinc  concentrations  (>  15  nanomols/kg)  were 
determined  directly.  The  data  indicate  that  in  rela- 
tively undisturbed  systems,  dissolved  zinc  concen- 
trations are  typically  only  10  to  the  9th  -  10  to  the 
8th  mol/kg,  with  some  dependence  of  concentra- 
tion on  pH.  In  industrially  influenced  river  sys- 
tems, zinc  concentrations  can  be  1-2  orders  of 
magnitude  higher.  (Khumbatta-PTT) 
W86-05598 
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)XYGEN  ISOTOPE  RATIOS  IN  N20  FROM 
OTRDTICATION  AT  A  WASTEWATER 
HEATMENT  FACILITY, 

■Jew  York  State  Dept.  of  Health,  Albany.  Wads- 

vorth  Center  for  Labs,  and  Research. 

'or  primary   bibliographic   entry  see  Field   5D. 

V86-05600 


)ETECTION  AND  ASSESSMENT  OF 
JROUNDWATER  CONTAMINATIONS  BY  OR- 
JANIC  CHEMICALS, 

lundesgesundheitsamt,    Berlin   (Germany,    F.R.). 

nst.  fuer  Wasser-,  Boden-  und  Lufthygiene. 

'.  Friesel,  M.  Kiper,  G.  Milde,  D.  Mulhausen,  and 

f.  Neumayr. 

N:  Ground  Water  in  Water  Resources  Planning, 
AHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
eedings  of  a  Symposium,  Koblenz,  West  Germa- 
y,  August  28-September  3,  1983.  p  1043-1053,  1 

g,  4  tab. 

)escriptors:  'Groundwater  pollution,  'Organic 
ompounds,  'Chemical  analysis,  'Pollutant  ldenti- 
cation.  'Risk  assessments,  Gas  chromatography, 
lass  spectrometry,  West  Germany,  Drinking 
/ater,  Environmental  effects. 

lie  drinking  water  supply  in  West  Germany  is 
utinly  based  on  natural  groundwater  resources 
59%).  This  fact  asks  for  comprehensive  ground- 
/ater  protection  and  quality  control  measures, 
lie  German  drinking  water  regulations  guarantee 
linking  water  quality  in  total.  Thus,  sanitary  re- 
uirements  concerning  all  microbiological  and 
hemical  matters  are  guaranteed.  For  a  number  of 
instances  (As,  Pb,  Cd,  Cr,  Hg,  Se,  Zn,  CN(-),  F(- 

N03(-),  S04(~)  and  polycyclic  aromatic  hydro- 
arbons),  maximum  concentrations  are  fixed  and 
leir  identification  is  included  in  the  standard  qual- 
y  examination.  Using  gas  chromatography  and 
lass  spectrometry  analysis  of  groundwater,  differ- 
atly  exposed  to  environmental  impacts,  data 
lowed  that  several  chemicals  seem  to  occur  in  up 
)  a  few  micrograms/1  in  most  instances.  A  source 
f  specific  contamination  can  only  be  identified 
'hen  contents  exceed  ubiquitous  values.  Some  Sol- 
ents and  fuel  components  seem  to  be  ubiquitous  in 
oncentrations  >  nanograms/1.  Risk  assessment  in 
ase  of  low  level  groundwater  contaminations  still 

a  problem.  Because  as  a  rule  no  reliable  toxico- 
>gical  evaluation  is  available,  other  standards  have 
>  be  applied.  As  shown,  a  general  'zero  level'  for 
iveral  chemicals  cannot  be  used  in  practice,  so 
ackground  values  are  one  possible  yardstick.  (See 
Iso  W86-05679)  (Lantz-PTT) 
/86-05720 


ERR  RESERVOIR  LANDSAT  EXPERIMENT 
NALYSIS  FOR  MARCH  L98L, 

lentron  International,  Inc.,  Hampton,  VA.  Tech- 
ical  Center. 
.  R.  LeCroy. 

available  from  the  National  Technical  Information 
ervice,  Springfield,  VA.  22161,  as  N83-17922, 
rice  codes:  A04  in  paper  copy,  A01  in  microfiche. 
(ASA  Contractor  Report  165959,  July  1982.  48  p, 
*  fig,  13  tab,  8  ref.  Contract  No.  NAS1-16000. 

tescriptors:  'Kerr  Reservoir,  'Remote  sensing, 
LANDSAT,  Water  quality  standards,  Water 
uality,  Virginia,  North  Carolina,  Satellite  technol- 
gy,  Algorithms,  Suspended  solids,  Iron,  Turbidi- 
I,  Secchi  disks,  Nitrite,  Tannin,  Lignin. 

in  experiment  was  conducted  on  the  waters  of 
lerr  Reservoir  to  determine  if  reliable  algorithms 
ould  be  developed  that  relate  water  quality  pa- 
uneters  to  remotely  sensed  data.  LANDSAT  ra- 
iance  data  was  used  in  the  analysis  since  it  is 
sadily  available  and  covers  the  area  of  interest  on 
regular  basis.  By  properly  designing  the  experi- 
lent,  many  of  the  unwanted  variations  due  to 
tmosphere,  solar,  and  hydraulic  changes  were 
linimized.  The  algorithms  developed  were  con- 
tained to  satisfy  rigorous  statistical  criteria  before 
ley  could  be  considered  dependable  in  predicting 
'ater  quality  parameters.  A  mix  of  different  types 
f  algorithms  using  the  LANDSAT  bands  was 
enerated  to  provide  a  thorough  understanding  of 
le  relationships  among  the  data  involved.  Except 
jr  secchi  depth,  the  study  demonstrated  that  for 


the  ranges  measured,  the  algorithms  that  satisfacto- 
rily represented  the  data  encompass  a  mix  of  linear 
and  nonlinear  forms  using  only  one  LANDSAT 
hand.  Ratioing  techniques  did  not  improve  the 
results  since  the  initial  design  of  the  experiment 
minimized  the  errors  against  which  this  procedure 
is  effective.  Good  correlations  were  found  for  total 
suspended  solids,  iron,  turbidity,  and  secchi  depth. 
Marginal  correlations  were  discovered  for  nitrate 
and  tannin  and  lignin.  Quantification  maps  of  Kerr 
Reservoir  are  presented  for  many  of  the  water 
quality  parameters  using  the  developed  algorithms. 
(Author's  abstract) 
W86-05746 


CORRELATION  OF  CHLOROPHYLL  CON- 
CENTRATIONS AND  SUSPENDED  SOLIDS 
WITH  NEAR-SURFACE  UPWARD  IRRADI- 
ANCE  WITHIN  LANDSAT  BANDS  4,  5  AND  6, 

Institute  of  Physical  and  Chemical  Research,  Sai- 

tama  (Japan). 

S.  Sugihara,  M.  Kishino,  and  N.  Okami. 

Journal  of  the  Oceanographical  Society  of  Japan, 

Vol.  41,  No.  2,  p  81-88,  April  1985.  6  fig,  17  ref. 

Descriptors:  'Remote  Sensing,  'Seawater,  'Chlor- 
ophylla,  'Suspended  Load,  Irradiance,  Landsat, 
Pollution,  Suspended  solids,  Satellite  technology. 

Near-surface  upward  irradiances  within  each  band 
of  MSS  (multi  spectral  scanner)  of  Landsat,  were 
computed  from  observed  spectral  upward  irra- 
diances measured  beneath  the  sea  surface.  Compu- 
tation of  these  irradiances  is  a  useful  first  step  in 
the  analysis  of  remotely-sensed  radiance  because 
the  data  are  not  affected  by  the  effects  of  the 
atmosphere  and  sea  surface.  The  computed  irradi- 
ance E  in  Landsat  bands  4,  5  and  6  was  normalized 
by  forming  ratios,  and  then  the  relationship  be- 
tween these  ratios  and  chlorophyll  a  plus  phaeo- 
pigment  concentration  (C)  observed  simultaneous- 
ly at  59  stations  was  examined  by  linear  regression 
analysis.  The  observed  C  ranged  over  nearly  three 
orders  of  magnitude,  and  there  is  a  close  to  linear 
relationship  between  logR  to  the  base  45  (one  of 
the  ratios)  and  log  C.  This  suggests  that  it  may  be 
possible  to  evaluate  C  from  Landsat  data,  if  an 
appropriate  atmospheric  correction  is  made.  The 
relationship  between  suspended  solids  determined 
at  35  stations  and  the  same  ratios  of  upward  irradi- 
ance is  also  presented  and  discussed.  (Master-PTT) 
W86-05813 


REGENERATION  OF  CHEMICAL  ELEMENTS 
FROM  SETTLING  PARTICLES  COLLECTED 
BY  SEDIMENT  TRAP  IN  FUNKA  BAY,  JAPAN, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05814 


INVESTIGATIONS  ON  BORON  DETERMINA- 
TION IN  SURFACE  WATERS  BY  AZOMETH- 
INEH, 

Rostock  Univ.  (German  D.R.).  Inst,  fuer  Allge- 

meine  und  Kommunale  Hygiene. 

F.  F.  E.  Randow. 

Zeitschrift  fuer  Wasser  -und  Abwasserforschung 

ZWABAQ,  Vol.    18,  No.  4,  p   190-193,  August 

1985.  1  fig,  3  tab,  26  ref. 

Descriptors:  'Boron,  'Water  analysis,  'Chemical 
analysis,  'Colorimetry,  Surface  water,  Azomethine 
H,  Color. 

The  colorimetric  determination  of  borate  in  water 
by  azomethine  H  (procedure  DIN  38405-  D  17) 
has  been  defined  exactly  for  natural  waters  by 
detailed  investigations  of  natural  samples  (rivers 
and  lakes)  and  synthetic  samples  (humic  acid  solu- 
tion with  boron  standard  added).  Measurements  of 
the  light  influence  on  color  development  showed 
that  light  protection  is  not  necessary.  The  boron- 
azomethine  H  complex  formation  was  examined 
with  respect  to  temperature  and  time.  In  the  range 
12-24  degrees  the  absorbance  maximum  is  already 
reached  after  1  hr  and  stayed  constant  for  at  least  1 
hr.  Tests  of  the  interference  of  the  sample  color 
indicated  a  direct  proportionality  between  color 
and  color  correction  to  be  considered  and  the 


overestimated  boron  respectively.  The  recoveries 
of  natural  and  synthetic  samples  were  86-104%. 
The  standard  deviation  of  the  procedure  in  the 
working  range  20-200  microgram/1  boron  was  3 
microgram/1  and  the  detection  limit  16  micro- 
gram/1; P=99%,  n  =  8.  (Master-PTT) 
W86-05822 


EFFECTS  OF  ATRAZTNE  AND  2,4-DICHLOR- 
OPHENOXY ACETIC  ACID  TO  THE  POPULA- 
TION DENSITY  OF  PHYTO-  AND  ZOO- 
PLANKTON  IN  AN  AQUATIC  OUTDOOR 
SYSTEM, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Inst,  fuer  Oekologische  Chemie. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-05825 


CHARACTERISTICS  OF  DYSGONIC,  HETER- 
OTROPHIC BACTERIA  FROM  DRINKING 
WATER, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

D.  F.  Spino. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  50,  No.  5,  p  1213-1218,  November 

1985.  2  fig,  6  tab,  12  ref. 

Descriptors:  'Bacteria,  'Water  distribution, 
•Drinking  water,  'Heterotrophic  bacteria,  'Bioin- 
dicators,  Culture  media. 

The  heterotrophic  plate  count  has  been  used  as  an 
indicator  of  the  effectiveness  of  water  treatment 
and  of  the  microbial  quality  of  drinking  water.  The 
purpose  of  this  study  was  to  biochemically  charac- 
terize representative,  nonclassifiable,  heterotrophic 
gram  negative  bacteria.  However,  it  is  difficult  to 
get  heterotrophic  bacteria  to  grow  on  conventional 
media.  Organisms  were  isolated  on  standard  plate 
count  agar  (SPCA),  then  subcultured  to  R3A 
medium.  These  cultures  were  then  inoculated  to  a 
modified  O/F  base  medium  with  a  lower  incuba- 
tion temperature  (30  C).  The  results  emphasize  the 
variety  of  metabolic  types  of  heterotrophic  bacte- 
ria in  drinking  water.  Identification  of  the  orga- 
nisms is  very  tedious  and  any  potential  risk  posed 
by  their  presence  is  at  this  time  unknown.  (Adams- 
PTT) 
W86-05827 


CRITICAL  APPRAISAL  OF  THE  COUFORM 
TEST, 

Severn-Trent  Water  Authority  (England). 
W.  M.  Waite. 

Institution  of  Water  Engineers  and  Scientists  Jour- 
nal JIWSDI,  Vol.  39,  No.  4,  p  341-357,  August 
1985.  5  tab,  55  ref. 

Descriptors:  'Coliforms,  'Escherichia  coli,  'Water 
pollution,  'Pollutant  identification,  Fecal  pollu- 
tion, Water  quality  standards,  Modified  thermoto- 
lerant  coliforms,  Bioindicators. 

The  use  of  the  total  coliform  group  has  been  used 
by  water  bacteriologists  as  a  test  for  fecal  pollution 
for  some  time.  Escherichia  coli  has  been  used  as  a 
supplemental  indicator.  New  technologies  and 
methods  exist,  but  some  water  bacteriologists  are 
cautious.  Other  applications  advocated  to  detect 
water  pollution  are  the  use  of  modified  thermoto- 
lerant  coliforms,  e.g.,  aeromonads,  to  indicate  fecal 
pollution  and  total  mesophilic  enteroforms  (TME) 
and/or  negative  mesophilic  enteroforms  (OME)  to 
monitor  groundwater  quality.  For  treated  water 
entering  the  supply  system,  it  is  suggested  that  the 
TME  group  be  used  as  a  bioindicator  and  for 
water  in  the  distribution  system  the  use  of  TME, 
OME  and  modified  thermotolerant  coliforms  is 
advocated.  (Adams-PTT) 
W86-05839 


226RA  AND  228RA  IN  WATER  SUPPLIES, 

Argonne  National  Lab.,  IL.  Radiological  and  En- 
vironmental Research  Div. 
H.  F.  Lucas. 
American     Water    Works     Association    Journal 
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JAWWA5,  Vol.  77,  No.  9,  p  57-67,  September 
1985.  1  fig,  5  tab,  33  ref. 

Descriptors:  'Radium  radioisotopes,  'Water  qual- 
ity, 'Water  pollution,  Radioisotopes,  Well  water. 

A  method  for  predicting  the  concentration  of 
radium  in  well  waters  is  based  on  the  well's  loca- 
tion, the  details  of  its  construction,  and  the  geolog- 
ical structures  it  penetrates.  However,  as  in 
Aurora,  111.,  226Ra  concentrations  ranging  from 
3.8  to  18  pCi/L  were  found  for  wells  of  nearly 
identical  construction  located  within  relatively 
short  distances  from  each  other.  Even  larger  devi- 
ations were  found  for  comparisons  among  cities. 
The  228Ra  concentration  was  determined  in  140  of 
these  samples  and  ranged  from  0.3  to  32  pCi/L. 
Data  obtained  by  other  investigators  in  Iowa  put 
the  median  228Ra  to  226Ra  ratio  at  0.64.  Regres- 
sion analysis,  however,  does  not  suggest  any  mean- 
ingful correlation  of  228Ra  and  226Ra.  Because 
high  concentrations  of  228Ra  have  been  found  in 
areas  with  low  226Ra  concentrations  and  228Ra  is 
not  detected  by  gross-alpha  analysis,  it  appears  that 
a  large-scale  survey  of  228Ra  in  water  is  needed. 
(Author's  Abstract) 
W86-05869 


COMMITTEE  REPORT:  CURRENT  PRACTICE 
IN  BACTERIOLOGICAL  SAMPLING. 

American  Water  Works  Association,  New  York. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-05871 


IDENTIFICATION  OF  HYDROXYMETHANE- 
SULFONATE  IN  FOG  WATER, 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
J.  W.  Munger,  C.  Tiller,  and  M.  R.  Hoffmann. 
Science  SCIEAS,  Vol.  231,  No.  4735,  p  247-249, 
January  17,  1986.  2  fig,  1  tab,  20  ref. 

Descriptors:  *Fog,  'Chemistry  of  precipitation, 
'Acid  rain,  'Sulfonates,  Organic  compounds, 
Sulfur,  Formaldehyde,  Sulfur  dioxide. 

Previous  studies  have  suggested  that  hydroxy- 
methanesulfonate  ion  (HMSA)  can  be  an  important 
species  in  fog  and  cloud  water.  Formation  of 
HMSA  explains  observed  excesses  of  sulfur  in  the 
S(TV)  state  and  formaldehyde  in  fogs  and  clouds. 
HMSA  was  determined  in  fog  water  by  a  novel 
ion-pairing  chromatographic  technique.  Concen- 
trations in  samples  collected  in  Bakersfield,  Cali- 
fornia, within  5  km  of  major  sources  of  sulfur 
dioxide  (S02),  were  as  high  as  300  micromoles/1. 
Total  CH20  and  S(IV)  concentrations,  which 
were  measured  independently,  ranged  from  10  to 
200  and  5  to  >300  micromoles  per  liter,  respec- 
tively. Concentrations  of  CH20,  S(IV),  and 
HMSA  at  Buttonwillow,  California,  which  is  15 
km  from  the  nearest  source  of  S02,  were  less  than 
those  at  Bakersfield  but  not  absent.  These  data 
confirm  that  HMSA  forms  in  atmospheric  water 
droplets  and  can  reach  appreciable  concentrations. 
HMSA  represents  an  important  source  of  acidity 
for  water  droplets  and  may  also  play  a  role  in  long- 
distance transport  and  transformation  of  S02.  (Au- 
thor's Abstract) 
W86-05873 


STABILITY  OF  TURBIDITY  EN  RAW  WATER 
AND  ITS  RELATIONSHIP  TO  CHLORINE 
DEMAND, 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-05886 


EFFECT  OF  ATMOSPHERIC  POLLUTION  ON 
THE  OUTFLOW  AND  ACCUMULATION  OF 
HEAVY  METALS  EN  THE  DRAINAGE  BASINS 
OF  THE  NLEPOLOMICE  FOREST  (SOUTH- 
ERN POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05889 


TAXONOMY  OF  SYNURA  (CHRYSOPHY- 
CEAE)  IN  ONTARIO  WITH  SPECIAL  REFER- 
ENCE TO  TASTE  AND  ODOR  IN  WATER  SUP- 
PLIES, 

Ontario  Ministry  of  the  Environment,   Rexdale. 

Water  Resources  Branch. 

K.  H.  Nicholls,  and  J.  F.  Gerrath. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  63, 

No.  8,  p  1482-1493,  August  1985.  26  fig,  3  tab,  69 

ref. 

Descriptors:  'Algae,  'Chrysophyta,  'Synura, 
•Taste,  'Odors,  'Plankton,  'Odor-producing 
algae,  Taxonomy,  Ontario,  Lakes,  Species  compo- 
sition, Algae,  Organoleptic  properties,  Ponds, 
Algae. 

Electron  microscopy  of  silica  scales  was  used  to 
identify  13  taxa  of  the  colonial  chrysophyte  Synura 
found  in  Ontario  lakes  and  ponds.  One  of  the  taxa 
has  not  been  reported  previously  from  North 
America  (Synura  spinosa  f.  longispina  Petersen  & 
Hansen).  Two  others  found  in  Ontario  (Synura 
splendida  Korshikov  and  Synura  petersenii  f.  prae- 
fracta  Asmund)  have  previously  been  reported 
only  once  from  North  America.  One  new  combi- 
nation is  proposed  (Synura  leptorrhabda  (Asmund) 
Nicholls)  which  provides  for  more  consistent  tax- 
onomy of  species  in  the  Synura  echinulata  group 
(S.  echinulata  Korshikov,  Synura  mammillosa  Ta- 
kahashi,  Synura  multidentata  (Balonov  &  Kuzmin) 
Peterfi  &  Momeu,  and  S.  leptorrhabda).  The  sys- 
tematics  of  other  problematic  taxa,  including  the 
related  genus  Chrysodidymus,  are  discussed.  Sam- 
ples containing  Synura  spp.,  previously  implicated 
in  11  recent  cases  of  'fishy'  taste  and  odor  in 
Ontario  lakes,  were  reexamined  by  electron  mi- 
croscopy and  found  to  be  dominated  by  S.  peter- 
senii Korshikov.  All  affected  sites  were  lakes  of  the 
Precambrian  Shield  (pH  5.7-7.5;  alkalinity  <l-45 
mg  CaC03/L).  No  evidence  has  been  found  of 
obnoxious  tastes  or  odors  from  other  Synura  spe- 
cies. (Doria-Pl  1) 
W86-05936 


SIMPLEX  OPTIMIZATION  OF  EXTRACTIVE 
ALKYLATION  PROCEDURES  FOR  ORGANIC 
ACEDS  IN  AQUEOUS  SAMPLES, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of 

Chemistry. 

M.  K.  L.  Bicking,  and  N.  A.  Adinolfe. 

Journal   of  Chromatographic   Science   JCHSBZ, 

Vol.  23,  No.  8,  p  348-351,  August  1985.  2  fig,  2  tab, 

1 1  ref.  NIH  grant  BRSG  SO  7RR07066. 

Descriptors:  'Simplex  optimization  procedures, 
'Extractive  alkylation,  'Organic  acids,  'Pollutant 
identification,  Quantitative  analysis,  Drinking 
water,  Adipic  acid,  Carboxylic  acid,  Phenols,  Hy- 
drogen ion  concentration,  Methylation,  Mathemat- 
ical studies. 

The  determination  of  organic  acids  in  drinking 
water  is  an  important  analytical  problem.  Simplex 
optimization  procedures  may  be  used  to  optimize 
the  yield  from  an  extractive  alkylation  procedure. 
Three  variables  from  the  derivatization  reaction 
(pH,  methylating  agent  concentration,  and  phase 
transfer  agent  concentration)  were  chosen  for  opti- 
mization because  they  interacted  with  each  other 
and  could  not  be  optimized  by  conventional 
means.  The  yield  for  methylation  of  adipic  acid 
was  doubled  with  relatively  little  effort.  This  pro- 
cedure may  be  easily  applied  to  other  systems. 
(Doria-PTT) 
W86-05944 


GAS  CHROMATOGRAPHIC  MICROMETHOD 
FOR  TRACE  DETERMINATIONS  OF  PHEN- 
OLS, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

G.  Bengtsson. 

Journal   of  Chromatographic   Science   JCHSBZ, 

Vol.  23,  No.  9,  p  397-401,  September  1985.  2  fig,  4 

tab,    19    ref.    EPA    Assistance    Agreement    CR 

806931. 

Descriptors:  'Pollutant  identification,  'Gas  chro- 
matography, 'Phenols,  'Trace  levels,  Detection 
limits,  Quantitative  analysis,  Electron  capture. 


A  gas  chromatographic  procedure  is  described  for 
the  analysis  of  a  variety  of  substituted  phenols 
from  water  samples.  The  method  was  designed  for 
samples  of  limited  size  (0.5  to  1.0  ml),  such  as  in 
laboratory  microcosm  experiments  on  transport 
and  fate  of  pollutants.  The  phenols  were  extracted, 
derivatized,  and  quantified  by  flame  ionization  and 
electron  capture  detection.  Toluene  gave  a  better 
extraction  efficiency  than  acetone,  hexane,  dichlor- 
omethane,  and  ethylacetate,  yielding  essentially  the 
same  recovery  from  spiked  well  water  samples  as 
direct  acetylation  with  acetic  anhydride.  Between 
5  and  35  ng/ml  of  different  phenols  were  detected. 
The  heptafluorobutyryl  derivatives  possessed  high 
electron  capture  sensitivity,  ranging  from  0. 1  to  16 

fig  of  individual  phenols.  The  practical  detection 
imit  for  phenol,  chlorophenols,  p-cresol,  dimethyl- 
,  and  nitrophenols  was  from  0.01  to  0.20  ng/ml, 
with  one  exception,  2,4-dinitrophenol,  which  had 
low  extractability  and  electron  capture  sensitivity, 
resulting  in  a  detection  limit  of  1.6  ng/ml.  (Doria- 
PTT) 
W86-05945 


DETERMINATION  OF  ANIONS  EN  COOLING 
TOWER  WASTEWATER  FROM  COAL  GASIFI- 
CATION  BY  ION  CHROMATOGRAPHY, 

North  Dakota  Univ.,  Grand  Forks.  Energy  Re- 
search Center. 

M.  E.  Potts,  and  T.  A.  Potas. 
Journal   of  Chromatographic   Science   JCHSBZ, 
Vol.  23,  No.  9,  p  411-414,  September  1985.  2  tab, 
10  ref. 

Descriptors:  'Pollutant  identification,  'Ion  chro- 
matography, 'Anions,  'Cooling  towers,  'Industri- 
al wastewater,  'Coal  gasification,  Chromatogra- 
phy, Monitoring,  Chlorides,  Nitrates,  Nitrites, 
Phosphates,  Sulfates,  Thiocyanates,  Thiosulfates, 
Qualitative  analysis,  Chemical  analysis. 

Chemically  suppressed  ion  chromatography  was 
used  to  monitor  inorganic  anions  in  cooling  tower 
wastewater  from  coal  gasification.  Results  were 
compared  to  the  determination  of  anions  by  classi- 
cal wet  chemical  methods.  Ion  chromatography 
proved  to  be  an  effective  method  in  the  analysis  of 
chloride,  nitrate,  nitrite,  phosphate,  sulfate,  thio- 
cyanate,  and  thiosulfate  in  the  complex  matrix  of 
cooling  tower  wastewater  from  coal  gasification. 
Ion  chromatography  allows  the  simultaneous  de- 
termination of  several  anion  concentrations  in  a 
matter  of  minutes  vs.  hours  with  ordinary  wet 
chemical  methods.  (Doria-PTT) 
W86-05946 


ANALYSIS  OF  EXPLOSIVES  IN  WATER  BY 
CAPILLARY  GAS  CHROMATOGRAPHY, 

Army  Environmental  Hygiene  Agency,  Aberdeen 
Proving  Ground,  MD. 
F.  Belkin,  R.  W.  Bishop,  and  M.  V.  Sheely. 
Journal   of  Chromatographic   Science   JCHSBZ, 
Vol.  23,  No.  12,  p  532-534,  December  1985.  2  fig,  2 
tab,  8  ref. 

Descriptors:  'Pollutant  identification,  'Quantita- 
tive analysis,  'Explosives,  'Capillary  gas  chroma- 
tography, 'Gas  chromatography,  Chromatogra- 
fmy,  Monitoring,  Dinitrotoluenes,  Trinitroto- 
uenes.  Chemical  analysis,  Toluene. 

A  method  has  been  developed  for  the  quantitative 
analysis  of  water  for  low  ppb  levels  of  several 
explosive-type  compounds.  These  include  2,4,6-tri- 
nitrotoluene;  tetryl;  2,4-dinitrotoluene  (2,4-DNT); 
and  2,6-DNT.  The  compounds  are  extracted  from 
water  with  toluene  and  analyzed  by  capillary 
column  gas  chromatography  with  electron  capture 
detection.  Accuracy  and  precision  of  the  method 
were  studied  in  water  spiked  at  the  1-,  10-,  and  100- 
ppb  levels;  average  recoveries  ranged  between  96 
and  103%.  This  method  saves  time  and  gives  better 
recovery  for  dinitrotoluene  analysis  than  EPA 
Method  625.  A  stability  study  of  the  compounds  in 
water  at  pHs  between  0.5  and  10  was  performed 
over  a  33-day  period.  Significant  losses  occurred  in 
water  at  >pH  6,  with  tetryl 's  being  the  most 
affected,  and  the  dinitrotoluenes  the  least.  The 
method  also  can  be  applied  to  the  explosive  RDX 
for  qualitative  purposes,  but  it  is  not  suitable  for 
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quantitation  due  to  poor  extraction  efficiency  of 

RDX  into  toluene.  (Doria-PTT) 

W86-05947 


FIELD  AND  LABORATORY  MEASUREMENT 
OF  PH  IN  LOW-CONDUCTIVITY  NATURAL 
WATERS, 

Institute  of  Hydrology,  Wallingford  (England). 
C.  Neal,  and  A.  G.  Thomas. 

Journal  of  Hydrology  JHYDA7,  Vol.  79,  No.  3/4, 
p  319-322,  July  1985,  13  ref. 

Descriptors:  'Electrodes,  'Acid  raid,  'Water  anal- 
ysis, 'Conductivity,  'Hydrogen  ion  concentration, 
Field  measurements,  Rainfall,  Precipitation,  Acidi- 
ty, Measuring  instruments. 

Most  field  and  laboratory  pH  measurement  in- 
volves silver-silver  chloride  and  calomel  cells.  Al- 
though inexpensive,  convenient  and  portable  these 
devices  are  not  sufficiently  accurate  for  low-con- 
ductivity waters  such  as  rainfall  and  many  upland 
streams.  Sources  of  error  include  the  major  differ- 
ences that  are  obtained  using  different  electrodes; 
unstable  readings  caused  by  variations  in  the  elec- 
trode used  and  its  storage  history;  differences  in 
pH  readings  caused  by  differences  in  temperature 
between  sample,  buffer  and  electrode;  and  stirring 
of  the  sample  during  measurement.  Suggested  solu- 
tions include  the  introduction  of  new  electrodes 
which  avoid  the  liquid  function  potential  problem; 
new,  more  representative  calibration  solutions;  the 
addition  of  an  inert  electrolyte  to  increase  the 
conductivity  of  the  samples  which  reduces  the 
stirring  effect;  the  use  of  isothermal  conditions 
during  measurement.  The  standard  approach  to 
acceptance  of  an  electrode  should  be  changed  to 
include  measurements  of  dilute  mineral  acids  of 
known  pH,  which  should  be  incorporated  into  the 
manufacturer's  electrode  specification.  (McFar- 
lane-PTT) 
W86-05988 


PREPARATION  OF  WATER  SOLUBLE  FRAC- 
TIONS OF  CRUDE  OILS  FOR  TOXICITY 
STUDIES, 

Canberra  Coll.  of  Advanced  Education,  Belconnen 

(Australia).  Water  Research  Centre. 

W.  A.  Maher. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  2,  p  226-229, 

February  1986,  1  fig,  1  tab,  9  ref. 

Descriptors:  'Oil,  'Petroleum,  'Toxicity,  'Testing 
procedures,  'Water  soluble  fraction,  Hydrocar- 
bons, Laboratory  methods,  Chemical  analysis. 

The  factors  affecting  the  preparation  of  water  solu- 
ble fractions  of  oils  by  the  slow  stirring  method 
and  after  filtration  through  membranes  of  varying 
pore  sizes  were  examined  to  establish  the  impor- 
tance of  particulate  matter  in  the  process  of  solubi- 
lization. The  aromatic  hydrocarbon  concentrations 
of  the  aqueous  phases  gradually  increased  over  24- 
48  hours  after  which  a  decrease  in  concentration 
occurred.  Losses  were  attributed  to  the  loss  of 
particulate  oil  from  solution  as  the  aromatic  hydro- 
carbon concentrations  of  filtered  solutions  re- 
mained constant.  Increasing  the  amount  of  oil 
added  did  not  increase  the  water  soluble  aromatic 
hydrocarbon  concentrations  in  direct  proportion. 
The  aromatic  hydrocarbon  concentrations  of 
water  soluble  extracts  were  progressively  de- 
creased by  filtration  through  membranes  of  smaller 
pore  size,  illustrating  the  contribution  of  particular 
matter.  Mixing  time,  oil-water  ratio,  and  the  partic- 
ulate oil  solubilized  need  to  be  controlled  to  ob- 
tained reproducible  and  comparable  water  soluble 
fractions  of  crude  oils  for  toxicity  studies.  (McFar- 
lane-PTT) 
W86-05998 


SOIL  ALGAE  IN  POLLUTED  SOILS, 

Kirovskii  Selskokhozyaistvennyi  Inst.  (USSR). 
For  primary  bibliographic  entry  see  Field  5C. 
W86-O6010 


USE  OF  PROTOZOAN  COMMUNITIES  TO 
PREDICT  ENVIRONMENTAL  EFFECTS  OF 
POLLUTANTS, 


Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-06027 


MICROTOX  AND  SPUULLUM  VOLUTANS 
TESTS  FOR  ASSESSING  TOXICITY  OF  ENVI- 
RONMENTAL SAMPLES, 

Alberta  Environmental  Centre,  Vegreville. 

R.  N.  Coleman,  and  A.  A.  Qureshi. 

Bulletin    of    Env  -onmental    Contamination    and 

Toxicology  BECIA6,  Vol.  35,  No.  4,  p  443^51, 

October  1985.  4  tab,  20  ref. 

Descriptors:  'Bioindicators,  'Bioassay,  'Bacteria, 
'Toxicity,  Industrial  wastes,  Landfills,  Leachates, 
Potable  water,  Mine  drainage,  Surface  water. 

As  part  of  a  program  in  assembling  and  establish- 
ing a  battery  of  short-term  bacterial  toxicity  tests, 
we  examined  the  use  of  Microtox  and  S.  volutans 
for  determining  the  toxicity  of  a  wide  variety  of 
environmental  samples  were  examined.  Several 
complex  effluent  samples  were  collected  from  in- 
dustry sites,  a  sanitary  landfill,  potable  and  surface 
water,  and  a  mine  tailings  pond.  All  the  samples 
were  aqueous  and  of  unknown  composition  and 
were  assayed  by  the  two  tests  at  their  observed 
pH.  With  the  exception  of  one  sample,  all  potable 
and  surface  water  samples  were  non-toxic.  Similar- 
ly, only  a  few  of  the  effluents  were  designated 
toxic  by  these  tests.  All  four  mine  tailings  pond 
water  samples,  however,  were  classified  as  toxic 
by  at  least  on  of  the  tests.  There  was  a  general 
similarity  and  good  agreement  between  the  re- 
sponse of  Microtox  and  S.  volutans  tests.  The  data 
indicate  that  the  Microtox  was  more  sensitive  than 
the  S.  volutans  assay.  Observations  suggest  that  for 
comparative  purposes  a  30  min  MEC  90  be  adopt- 
ed as  a  standard  in  the  testing  of  natural  samples  by 
the  S.  volutans  assay.  The  results  of  this  study 
demonstrate  that  the  Microtox  and  S.  volutans 
tests  are  potentially  useful  for  the  detection  of 
effluent  or  chemical  toxicity.  That  there  is  no  one 
universal  test  that  can  be  used  in  all  situations.  In 
addition,  one  bioassay  cannot  provide  results 
equivalent  to  that  of  another  bioassay.  It  is  suggest- 
ed that  a  battery  of  short-term  tests  employing 
organisms  from  various  trophic  levels  be  used  for 
assessing  toxicity  in  aquatic  environments.  (Main- 
PTT) 
W86-06067 


DETERMINATION  OF  TRACE  POLYMER  EM 
WASTE  WATER, 

Neya  River  Basin  -  Wide  Sewage  Works  Associa- 
tion, Osaka  (Japan). 

For  primary  bibliographic  entry  see  Field   5D. 
W86-06068 


TOXICITY  OF  COAL  GASIFIER  SOLID 
WASTE  TO  THE  AQUATIC  PLANTS  SELEN- 
ASTRUM  CAPRICORNUTUM  AND  SPIRO- 
DELA  OLIGORHIZA, 

Memphis  State  Univ.,  TN.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-06073 


ANALYSIS  OF  DRINKING  WATER  FOR  THE 
DETECTION  OF  TRmALOMETHANES, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Research  Inst. 

N.  M.  Fayad,  and  S.  Iqbal. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol.  35,  No.  5,  p  576-582,  November 

1985.  1  fig,  3  tab,  10  ref. 

Descriptors:  'Drinking  Water,  'Trihalomethanes, 
'Saudi  Arabia,  'Chemical  analysis,  Liquid/Liquid 
Extraction,  Gas  Chromatography,  Chlorination. 

Chlorination  is  the  only  disinfection  method  ap- 
plied to  blended  Dammam  water  before  it  is 
pumped  into  the  distribution  system.  The  extent  of 
the  occurrence  of  trihalomethanes  (THMs)  was 
determined  in  finished  drinking  water  samples 
from  several  locations  in  most  of  the  major  cities  in 
Eastern  Province  in  Saudi  Arabia.  Liquid/liquid 
extraction  preceded  analysis  by  gas  chromatogra- 


phy. The  mean  THM  concentration  in  the  distribu- 
tion system  of  Dammam  was  14.2  micro  g/L.  The 
mean  values  found  in  Khobar,  Aramco,  Dhahran 
and  Jubail  were  11.4,  7.5,  4.2,  6.4  micro  g/L  re- 
spectively. Water  samples  from  the  University  of 
Petroleum  and  Minerals  showed  THM  concentra- 
tions of  0.3  micro  g/L.  The  absence  of  chlorine  in 
this  system  could  be  the  reason  for  the  low  THM 
concentrations  found.  The  mean  values  obtained 
for  THMs  at  the  survey  locations  are  generally 
low  compared  with  the  US  EPA  maximum  allow- 
able concentration.  (Main-PTT) 
W86-06075 


STATISTICAL  ANALYSIS  OF  HEAVY  METAL 
CONCENTRATIONS  FROM  LAKE  SEDI- 
MENTS, 

Texas  A  and  M  Univ.,  College  Station.  Center  for 

Trace  Characterization. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-06088 


AUTOMATIC  METHOD  FOR  ON-LINE  ESTI- 
MATION OF  THE  PHOTOSYNTHETIC  RATE 
IN  OPEN  ALGAL  PONDS, 

Ben-Gurion  Univ.  of  the  Negev,  Beersheba 
(Israel).  Dept.  of  Electrical  and  Computer  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-06104 


OPTIMIZATION  OF  WATER  QUALITY  MON- 
ITORING NETWORKS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
W86-06118 


METHODOLOGY  FOR  ESTIMATING  NUM- 
BERS OF  FREE-LrVTNG  AND  ATTACHED 
BACTERIA  EN  ESTUARTNE  WATER, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  2L. 

W86-06139 


GEOCHEMICAL  FACTORS  COMPLICATING 
THE  USE  OF  AUFWUCHS  TO  MONITOR 
BIOACCUMULATION  OF  ARSENIC,  CADMI- 
UM, CHROMIUM,  COPPER  AND  ZINC, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-06157 


HEPATITIS  A  VUIUS  CONCENTRATION  ON 
CELLULOSE  MEMBRANES  (CONCENTRA- 
TION DU  VUtUS  DE  L'HEPATITE  A  SUR  DES 
MEMBRANES  DE  CELLULOSE), 

Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  de  Mi- 
crobiologic. 

J.  Passagot,  J.  M.  Crance,  R.  Deloince,  H. 
Laveran,  and  D.  Beytout. 

Water  Research  WATRAG  19,  No.  9,  p  1167- 
1170,  1985.  2  fig,  1  tab,  21  ref. 

Descriptors:  'Separation  techniques,  'Viruses, 
'Filtration,  'Membrane  filters,  'Adsorption, 
Human  diseases,  Pollutant  identification,  Assays. 

The  filter  adsorption-el  ution  method  was  used  to 
concentrate  Hepatitis  A  Virus  (HAV)  from  experi- 
mentally-contaminated distilled  water.  Filtration 
was  performed  through  two  cellulose  membranes 
and  eluate  or  filtrate  viruses  were  precipitated  by 
polyethylene  glycol  6000.  HAV  is  detected  by 
solid  phase  radioimmunoassay.  HAV  adsorption  at 
pH  levels  between  3  and  4  did  not  vary  significant- 
ly. Beef  extract  proved  a  better  eluent  than  0.2  M 
glycin  buffer  for  HAV  elution.  HAV  adsorption  is 
the  most  efficient  at  acid  pH  levels.  Between  pH 
4.5  and  5,  the  remarkable  adsorption  decrease 
might  be  related  to  the  inversion  of  the  HAV 
electrostatic  charge  sign.  It  was  suggested  that 
from  pH  7.5,  both  the  HAV  particles  and  mem- 
branes have  negative  charges  which  give  enough 
repulsive  forces  to  allow  a  good  elution  efficiency. 
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The  improvement  of  HAV  elution  efficiency  by 
beef  extract  might  be  explained  by  the  proteina- 
ceous  material  present  in  beef  extract.  HAV  repli- 
cation in  cell  cultures  shows  the  biological  proper- 
ties are  preserved  after  this  procedure.  (Geiger- 
PTT) 
W86-06158 

5B.  Sources  Of  Pollution 


RESPONSE  OF  THE  MICROFLORA  IN  OUT- 
DOOR EXPERIMENTAL  STREAMS  TO  PEN- 
TACHLOROPHENOL:  ENVIRONMENTAL 
FACTORS, 

Minnesota  Univ.,  Navarre.  Gray  Freshwater  Bio- 
logical Inst. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-05418 


QUANTITATIVE  CHARACTERIZATION  OF 
MICROBIAL  BIOMASS  AND  COMMUNITY 
STRUCTURE  IN  SUBSURFACE  MATERIAL:  A 
PROKARYOTIC  CONSORTIUM  RESPONSIVE 
TO  ORGANIC  CONTAMINATION, 
Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
cal Science. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-05421 


SOLUTIONS  FOR  RADIONUCLIDE  TRANS- 
PORT FROM  AN  INJECTION  WELL  INTO  A 
SINGLE  FRACTURE  EN  A  POROUS  FORMA- 
TION, 

Wisconsin  Univ.-Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
C.  S.  Chen. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  4,  p  508-518,  April,  1986.  10  fig,  21  ref. 

Descriptors:  'Path  of  Pollutants,  'Solute  transport, 
•Radioisotopes,  'Fracture  permeability,  Porous 
media,  Groundwater  movement,  Model  studies, 
Mathematical  models,  Injection  wells,  Wells. 

Radionuclide  transport  from  an  injection  well  to  a 
fractured  porous  formation  is  studied  using  the 
Laplace  transform  technique.  Two  models  are 
used.  Model  I  assumes  that  radionuclides  are  trans- 
ported through  the  fracture  by  radial  advection 
and  longitudinal  dispersion,  while  model  II  as- 
sumes radial  advection  only.  In  both  models  at- 
tenuation mechanisms,  such  as  radioactive  decay 
and  adsorption  of  linear  equilibrium  isotherms,  are 
considered  in  the  fracture  and  in  the  porous  rock. 
Molecular  diffusion  accounts  for  transport  from 
the  fracture  to  the  surrounding  porous  rock.  Ana- 
lytical solutions  of  concentration  distributions 
valid  for  small-time  periods  and  for  steady  state  are 
obtained  for  model  I;  solutions  at  intermediate  and 
large  time  intervals  are  determined  by  inverting 
the  appropriate  Laplace  transform  equation  with 
the  Stehfest  method.  Analytical  solutions  of  con- 
centration distributions  for  the  transient  and  steady 
state  conditions  are  given  for  model  II.  Computa- 
tional results  of  both  models  converge  at  large 
injection  time  periods,  indicating  that  the  effect  of 
longitudinial  dispersion  on  the  transport  of  radion- 
uclides may  be  unimportant  at  long  injection  peri- 
ods. (Cassar-PTT) 
W86-05431 


GROUNDWATER  TRANSPORT  OF  STRONTI- 
UM 90  EN  A  GLACIAL  OUTWASH  ENVIRON- 
MENT, 

Geological  Survey,  Denver,  CO. 

K.  L.  Kipp,  Jr.,  K.  G.  Stollenwerk,  and  D.  B. 

Grove. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  4,  p  519-530,  April,  1986.  4  fig,  5  tab,  22  ref. 

Descriptors:  "Path  of  pollutants,  •Geochemistry, 
•Solute  transport,  *  Radioisotopes,  'Glacial  sedi- 
ments, Sediments,  Strontium  radioisotopes,  Urani- 
um, Groundwater  movement,  Model  studies, 
Mathematical  models,  Wood  River  Junction,  Paw- 
catuck  River,  Rhode  Island,  Ion  exchange. 

A  model  was  developed  to  predict  the  transport  of 
strontium-90  in  glacial  outwash  sediments.  Based 


on  an  approximate  mechanism  for  ion  exchange, 
the  multicomponent  system  was  simplified  to  two 
components  by  considering  all  exchangable  cations 
other  than  strontium-90  as  a  single  component. 
The  binary,  ion-exchange  parameter  was  a  function 
of  the  variable,  total  ion  concentration.  A  one- 
dimensional  solute  transport  model  was  formulated 
to  evaluate  the  time  necessary  for  natural  ground- 
water flow  to  remove  the  strontium-90  pollutant 
plume  from  the  groundwater  system  to  the  Pawca- 
tuck  River  from  the  uranium-scrap  recovery  plant 
at  Wood  River  Junction,  Rhode  Island.  Clay-free 
quartz  and  feldspar  sands  at  the  study  site  have 
little  potential  for  strontium-90  sorption.  As  the 
total  ion  concentration  plume  moves  out  of  the 
system,  ion  exchange  of  strontium-90  increases, 
reducing  its  concentration  in  the  groundwater.  The 
model  predicted  that  the  contaminant  level  would 
be  reduced  to  drinking  water  standards  in  about  a 
decade.  The  cleanout  times  using  the  binary  ion 
exchange  mechanism  were  about  two-thirds  of 
those  predicted  using  a  constant  distribution  coeffi- 
cient. (Cassar-PTT) 
W86-05432 


RADIONUCLIDE  MIGRATION  EN  STRONGLY 
FISSURED  ZONES:  THE  SENSITIVITY  TO 
SOME  ASSUMPTIONS  AND  PARAMETERS, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Chemical  Engineering. 

A.  Rasmuson,  and  I.  Neretnieks. 

Water  resource  Research  WRERAO,  Vol.  22,  No. 

4,  p  559-569,  April,   1986.   15  fig,  7  tab,  22  ref. 

Descriptors:  *Path  of  pollutants,  •Groundwater 
movement,  *Fate  of  pollutants,  *Radioactive 
wastes,  'Geological  fissures,  Hydrology,  Geologic 
fractures,  Model  studies,  PSEUDOBODY  model, 
Wastes. 

Radionuclides  escaping  from  a  repository  for  high- 
level  nuclear  waste  in  crystalline  rock  may  eventu- 
ally be  carried  by  the  flowing  water  in  fissure 
zones.  In  such  zones  the  rock  is  broken  down  into 
blocks  of  varying  sizes  and  shapes  and  the  water 
velocity  may  vary  considerably.  A  previously  de- 
veloped model  which  lumps  the  different  blocks 
into  a  single  PSEUDOBODY  was  tested  by  com- 
paring it  with  an  exact  analytical  solution  which 
can  account  for  the  diffusion  into  blocks  of  any 
size  distribution.  The  approximate  simplified 
model,  which  is  based  on  a  numerical  scheme,  and 
thus  is  more  versatile,  gives  errors  which  are  small 
compared  to  the  normal  variation  in  observed 
block  size  distributions  and  other  data.  A  method 
for  determining  an  average  Peclet  number  (or  dis- 
persion length)  in  a  strongly  varying  velocity  field 
was  tested  and  have  small  errors  compared  to  the 
present  confidence  limits  in  predicting  dispersion 
data  for  large  migration  distances.  A  simple  crite- 
rion is  proposed  for  defining  the  cutoff  limit  in  the 
block  size  distribution,  below  which  the  blocks  can 
be  modeled  as  if  they  were  in  equilibrium  with  the 
flowing  water.  A  simple  sensitivity  analysis  shows 
that  much  can  be  gained  if  the  confidence  limits  or 
block  size  distribution,  water  flow  rate,  dispersion 
data,  sorption  data,  and  matrix  diffusion  data  can 
be  narrowed  down.  (Author's  Abstract) 
W86-05436 


DIFFUSrVLTY  MEASUREMENTS  AND  ELEC- 
TRICAL RESISTTVLTY  MEASUREMENTS  EN 
ROCK  SAMPLES  UNDER  MECHANICAL 
STRESS, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Chemical  Engineering. 

K.  Skagius,  and  I.  Neretnieks. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  4,  p  570-580,  April  1986.  19  fig,  4  tab. 

Descriptors:  *Path  of  pollutants,  *Groundwater 
movement,  'Fate  of  pollutants,  *Groundwater, 
•Radioactive  wastes,  Stress,  Resistivity,  Wastes, 
Porous  media,  Diffusivity,  Pressure. 

If  radionuclides  are  released  from  an  underground 
repository  and  enter  the  groundwater,  they  would 
be  transported  with  the  moving  groundwater  in 
fissures  in  the  rock.  Besides  fissures  the  rock  also 
contains  micropores  filled  with  stagnant  ground- 
water. If  the  nuclides  diffuse  into  these  micropores, 


a  significant  retardation  of  the  nuclides  can  be 
expected.  At  repository  depths,  the  rock  is  under 
high  stresses  caused  by  the  large  overburden  of 
rock.  In  drill  cores  this  overburden  no  longer  exists 
and  there  might  be  an  increase  in  the  porosity  of 
the  rock  samples.  The  effective  diffusivity  meas- 
ured in  rock  samples  under  atmospheric  pressure  in 
the  laboratory  would  then  be  higher  than  the  effec- 
tive diffusivity  in  the  rock  in  situ.  To  simulate  the 
stress  that  may  exist  in  the  bedrock  at  large  depths, 
diffusion  experiments  with  iodide  and  electrical 
resistivity  measurements  in  rock  materials  under 
mechanical  stress  were  performed.  The  diffusivity 
in  rock  samples  at  300-350  bars  stress  was  reduced 
to  20-70%  of  the  value  in  the  samples  under  atmos- 
pheric pressure.  This  reduction  of  the  diffusivity  in 
stressed  rock  is  probably  of  minor  importance  be- 
cause of  the  rather  large  variation  in  diffusivity 
between  samples.  (Cassar-PTT) 
W86-05437 


REGRESSION  APPROXIMATIONS  FOR 
TRANSPORT  MODEL  CONSTRAINT  SETS  IN 
COMBINED  AQUIFER  SIMULATION-OPTI- 
MIZATION STUDIES, 

Geological  Survey,  Denver,  CO. 

W.  M.  Alley. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  4,  p  581-586,  April  1986.  2  fig,  3  tab,  5  ref. 

Descriptors:  'Path  of  pollutants,  *Fate  of  pollut- 
ants, *Solute  transport,  'Groundwater  pollution, 
Model  studies,  Mathematical  models,  Regression 
analysis,  Wells. 

The  use  of  contaminant  transport  models  with 
ordinary  regression  and  regression  on  ranks  was 
used  to  develop  approximate  response  functions  of 
concentrations  at  critical  locations  as  a  function  of 
pumping  and  recharge  at  decision  wells.  The  solu- 
tions obtained  can  be  used  to  establish  starting 
solutions  for  optimization  formulations  that  include 
a  transport  model,  or,  in  the  case  of  limited  com- 
puter or  money  resources,  to  obtain  relatively  effi- 
cient strategies.  Two  hypothetical  cases  involving 
steady  state  transport  and  one  involving  transient 
transport  (the  use  of  pumping  to  maintain  concen- 
trations from  a  migrating  plume  of  tritium  <20  n 
Ci/L  at  three  supply  wells)  are  considered.  In 
these  examples,  there  did  not  appear  to  be  any 
advantage  to  the  weighted  regression  approaches 
and  ordinary  regression  generally  performed  better 
than  rank  regression.  (Cassar-PTT) 
W86-05438 


ORGANIC 
GROUND 


OCCURRENCE  OF  VOLATILE 
CHEMICALS  EN  NEBRASKA 
WATER, 

Hoskins-Western-Sonderegger,  Inc.,  Lincoln,  NE. 
O.  Goodenkauf,  and  J.  C.  Atkinson. 
Ground  Water  GRWAAP,  Vol.  24,  No.  2,  p  231- 
233,  march- April,  1986.  4  tab,  4  ref. 

Descriptors:  *Fate  of  pollutants,  'Organic  com- 
pounds, 'Volatile  organic  compounds,  'Ground- 
water pollution,  Wells,  Water  supply,  Chlorinated 
hydrocarbons,  Nebraska,  Monitoring. 

Monitoring  programs  for  volatile  synthetic  organic 
chemicals  in  Nebraska's  private  and  public  water 
supply  wells  are  summarized.  Quantifiable  levels 
volatile  or  games  were  found  in  16.5%  of  the  97 
community  water  supply  systems,  sampled  as  of 
June  1984;  in  15.9%  of  the  63  private  wells  sam- 
pled in  1982.  Of  the  32  contaminated  public  supply 
wells,  the  concentrations  of  volatile  organics  (in 
micrograms/liter)  were  <  5  in  13  wells,  5.0-9.9  in  6 
wells,  10-49  in  6  wells,  50-99  in  3  wells,  and  >100 
in  4  wells.  Of  the  10  contaminated  private  wells, 
the  concentrations  of  volatile  organics  (in  micro- 
grams/liter) were  <5  in  5  wells,  5.0-9.9  in  1  well, 
10-49  in  2  wells,  50-99  in  1  well,  and  >  100  in  1 
well.  (Cassar-PTT) 
W86-05449 


THREE-DIMENSIONAL  CLOUD  CHEMISTRY 
MODEL, 

McGill  Univ.,  Montreal  (Quebec).  Dept  of  Mete- 
orology. 
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A.  Tremblay,  and  H.  Leighton. 
Journal    of   Climate   and    Applied    Meteorology 
JCAMEJ,  Vol.  25,  No.  5,  p  652-671,  May  1986.  3 
tab,  20  fig,  46  ret". 

Descriptors:  *Clouds,  'Chemistry  of  precipitation, 
•Acid  rain,  *Convective  precipitation,  Continuity 
equations,  Scavenging,  Aqueous  phases,  Gaseous 
phases,  Simulations,  Mathematical  model,  Sulfate, 
Nitrate,  Ammonia,  Sulfur  dioxide. 

A  cloud  chemistry  model  is  formulated  in  terms  of 
continuity  equations  for  chemical  species  in  the 
aqueous  and  gaseous  phases  within  the  cloud.  The 
model  includes  scavenging  of  S02,  HN03,  NH3, 
H202.  and  sulfate  aerosol  particles.  Calculations 
have  been  performed  within  the  framework  of  a 
three-dimensional  convective  cloud  model.  Simula- 
tions are  discussed  for  a  case  where  some  measure- 
ments of  the  chemistry  of  the  cloud  water  and 
ambient  air  are  available,  and  comparisons  between 
simulated  and  measured  concentrations  of  some 
ions  are  presented.  The  results  are  compared  with 
aircraft  measurements  of  cloud  water  chemistry;  in 
all  cases  the  model  underpredicts  the  concentra- 
tions of  ionic  species  in  the  cloud  water.  (Peters- 
PTT) 
W86-05463 


BASIC  ENCODED  MODEL  FOR  FLOW- 
THROUGH  FIXED-BED  ADSORBER  AND 
ONE-DIMENSIONAL  GROUND  WATER  SYS- 
TEMS, 

New  Jersey  Agricultural  Experiment  Station,  New 

Brunswick. 

C.  G.  Uchrin,  and  T.  E.  Lewis. 

Journal   of  Environmental   Science   and   Health 

JESEDU,  Vol.  A21,  No.  3,  p  267-279,  1986.  2  fig, 

12  ref. 

Descriptors:  'Mathematical  models,  'Path  of  pol- 
lutants, 'Wastewater  treatment,  'Sorption, 
•Packed  beds,  Computer  models,  Groundwater 
pollution,  Water  treatment. 

A  mathematical  model  was  written  in  BASIC  for  a 
one-dimensional  flow  through  system  with  reversi- 
ble, linear  equilibrium  sorption  characteristics.  The 
model  predicts  the  response  of  a  flow-through, 
packed  bed  system  to  step  function  input  changes. 
The  program's  capabilities  are  demonstrated  by 
calibration  to  experimental  data  from  a  paradich- 
lorobenzene/water/sand  system.  The  computer  al- 
gorithm is  also  useful  for  groundwater  contamina- 
tion problems.  (Peters-PTT) 
W86-05465 


DIFFERENCES  IN  IONIC  COMPOSITIONS 
AND  BEHAVIOR  IN  WINTER  RAIN  AND 
SNOW, 

Environmental    Monitoring    and    Services,    Inc., 

Newbury  Park,  CA. 

L.  E.  Topol. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

2,  p  347-355,  February  1986.  1  fig,  6  tab,  18  ref, 

append. 

Descriptors:  'Rain,  'Snow,  'Acid  rain,  'Winter, 
•Northeastern  United  States,  'Sulfate,  'Nitrate, 
Acid  precipitation,  Ammonium,  Monitoring  net- 
work, Scavenging. 

Winter  (November-March)  precipitation  for  1978- 
1981  at  nine  sites  in  the  northeastern  United  States 
showed  statistically  significant  (5%  level)  differ- 
ences in  the  concentrations  of  sulfate  and  nitrate  in 
rain  and  snow.  The  results  were  analyzed  on  a 
precipitation-weighted  means  basis  for  each  site 
and  on  a  total  sample  basis  for  the  whole  network. 
Overall,  snow  contained  higher  precipitation- 
weighted  mean  concentrations  of  nitrate  than  did 
rain  in  winter  (rain/snow  ratio  =  0.72),  whereas 
the  opposite  occurred  for  sulfate  (rain/snow  — 
1.38).  In  addition,  snow  showed  higher  molar  con- 
centrations of  nitrate  than  sulftage  (sulfate/nitrate 
ratio  =  0.48  for  snow  vs  1.02  for  rain).  Sites  and 
samples  with  the  highest  network  rain  acidities 
tended  to  have  the  highest  network  sulfate  and 
nitrate  concentrations,  whereas  sites  with  the  high- 
est snow  acidity  tended  to  have  the  highest  nitrate 
concentrations.  Acidity  in  both  rain  and  snow  was 


strongly  correlated  with  2S04(2-)  +  N03-  - 
NH4+.  The  higher  N03(-)/S04(~)  ratios  in  snow 
than  in  rain  are  consistent  with  other  recent  meas- 
urements in  Long  Island,  NY  and  Wales.  The 
results  suggest  that  the  difference  in  scavenging  of 
nitrate  and  sulfate  by  rain  and  snow  is  widespread 
and  is  due  to  the  more  effective  capture  of  nitrate 
vapor  thai,  particulate  nitrate  or  sulfate  by  snow. 
(Rochester-PTT) 
W86-05466 


RECENT  PATTERNS  OF  SULFATE  VARIABIL- 
ITY IN  PRISTINE  STREAMS, 

Geological  Survey,  Reston,  VA. 

H.  F.  Lins. 

Atmospheric  Environment  ATENBP,  Vol.  20,  p 

367-375,  February  1986.  6  fig,  2  tab,  12  ref. 

Descriptors:  'Stream  sulfate,  'Principal  compo- 
nent analysis,  'Acid  rain,  'Sulfate  deposition, 
•Sulfur  dioxide  emissions,  *Eastern  United  States, 
Air  pollution,  Water  pollution,  Pristine  streams. 

Systematic  modes  of  spatial  and  temporal  variation 
in  a  13-yr  record  of  stream  sulfate  from  a  nation- 
wide network  (United  States)  of  headwater  sam- 
pling stations  are  defined  using  principal  compo- 
nents. Based  on  the  undisturbed  nature  of  the  sam- 
pling network,  it  is  suggested  that  these  modes  of 
stream  sulfate  variability  are  analogues  for  vari- 
ations in  acid  deposition.  Three  statistically  signifi- 
cant components,  accounting  for  approximately 
50%  of  the  total  stream  sulfate  variance,  are  identi- 
fied. Analysis  of  component  loadings  and  scores 
indicates  that  a  major  transition  occurred  in  the 
early  1970s  when  stream  sulfate  concentrations  in 
the  northeast  changed  from  persistently  above 
mean  levels  to  persistently  below.  At  the  same 
time,  concentrations  of  sulfate  in  Gulf  and  South- 
east Atlantic  coast  streams  shifted  from  persistent- 
ly below  to  persistently  above  mean  concentra- 
tions. Significantly,  these  changes  occurred  con- 
temporaneously with  regional  trends  in  sulfate 
emissions,  which  generally  can  be  characterized  as 
decreasing  in  the  northeast  and  increasing  in  the 
southeast.  (Author's  abstract) 
W86-05467 


ENVIRONMENTALLY  SIGNIFICANT  VOLA- 
TILE ORGANIC  POLLUTANTS  IN  HUMAN 
BLOOD, 

New  Orleans  Univ.,  LA.  Center  for  Bio-Organic 

Studies. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-05478 


TRACE  ELEMENTS  IN  SEDIMENTS,  WATER, 
AND  AMERICAN  COOTS  (FULICA  AMERI- 
CANA) AT  A  COAL-FIRED  POWER  PLANT  DM 
TEXAS,  1979-1982, 

Georgia  Univ.,  Athens.  School  of  Forest  Re- 
sources. 

D.  H.  White,  K.  A.  King,  C.  A.  Mitchell,  and  B. 
M.  Mulhhern. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  36,  No.  3,  p  376-383, 
March  1986.  4  tab,  16  ref. 

Descriptors:  *Water  pollution  sources,  'Birds, 
'Trace  elements,  'American  coot,  'Texas,  *Pow- 
erplants,  'Fly  ash  ponds,  'Sediments,  Lead, 
Copper,  Zinc,  Nickel,  Cadmium,  Mercury,  Molyb- 
denum, Arsenic,  Selnium,  Texas,  Coal-fired  pow- 
erplants,  Thermal  powerplants,  Bioaccumulation, 
Bird  censuses. 

Temporal  accumulation  of  trace  elements  (Pb,  Cu, 
Zn,  Ni,  Cd,  Hg,  Mo,  As,  and  Se)  was  determined 
in  water,  sediments,  and  water  birds  at  the  ash 
pond  of  a  coal-fired  power  plant  in  Fannin,  Texas, 
and  use  of  the  pond  by  aquaitc  bonds  was  docu- 
mented. Geometric  means  of  element  concentra- 
tions in  water  samples  were  very  low  in  all  collec- 
tion periods;  concentrations  of  some  elements  in 
water  appeared  to  increase  with  time.  Element 
concentrations  in  sediments  were  much  higher 
than  in  water  and  also  appeared  to  increase  tempo- 
rally. Elements  did  not  accumulate  to  alarming 
concentrations  in  American  coot  collected  at  the 
ash  pond  after  plant  start-up  and  there  was  no 


recognizable  pattern  of  residue  accumulation  in 
tissues  over  time.  For  most  collections,  geometric 
mean  concentrations  were  similar  for  samples 
taken  at  the  ash  pond  and  at  a  control  pond. 
Although  some  elements  were  statistically  higher 
in  power-plant  coots  than  in  controls  (e.g.,  copper 
at  1  yr  post-start-up  (9.4  ppm)  vs.  control  site  (5.2 
pp  m)),  the  overall  concentrations  were  below 
known-effect  levels  in  birds  and  probably  were 
biologically  insignificant.  During  biweekly  cen- 
suses throughout  the  3-yr  study  period,  114  bird 
species  used  the  77-ha  pond  as  a  resting  and  feed- 
ing site;  the  American  coot  was  the  most  abundant. 
(Rochester-PTT) 
W86-05479 


LEVELS  OF  CHEMICAL  VERSUS  BIOLOGI- 
CAL METHYLATION  OF  MERCURY  IN  SEDI- 
MENTS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Biochemistry  and  Microbiology. 

M.  Berman,  and  R.  Bartha. 

Bulletin    of   Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  3,  p  401-404, 

March  1986.  1  tab,  13  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Mercury,  'Salt  marsh  sediments, 
'Methylmercury,  'Abiotic  processes,  Hydrogen 
ion  concentration,  Temperature,  Mercuric  chlo- 
ride, Methylation. 

Two  approaches  were  used  to  compare  the  contri- 
butions of  biochemical  versus  chemical  mercury 
methylation:  (1)  its  level  in  anoxic  saltmarsh  sedi- 
ments incubated  at  favorable  pH  and  tenmperature 
was  compared  to  methylation  ayt  pH  (2,  14)  and 
temperature  values  (60  C)  hostile  to  life  and  (2)  Hg 
methylation  in  normal  sediment  was  compared  to 
that  in  stream-sterilized  sediment  incubated  either 
at  normal  or  elevated  temperatures.  Sediments 
were  spiked  before  incubation  with  10  ppm  HgC12 
(calculated  on  a  dry  sediment  basis);  unspiked  sedi- 
ment had  <  3  nanogram/g  methylmercury, 
whereas  biochemical  methylation  under  similar 
conditions  from  up  to  288  ppb.  Compared  to  bio- 
chemical methylation,  the  environmental  signifi- 
cance of  abiotic  Hg  methylation  is  minor.  (Roches- 
ter-PTT) 
W86-05480 


MERCURY  RESISTANT  BACTERIA  ISOLAT- 
ED FROM  SEDIMENT, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-05481 


METABOLITES  OF  XENOBIOTICS  IN  THE 
BILE  OF  FISH  IN  WATERWAYS  POLLUTED 
BY  PULPMILL  EFFLUENTS, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 

A.  O.  J.  Oikari. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  3,  p  429-436, 

March  1986.  3  fig,  1  tab,  11  ref. 

Descriptors:  'Chlorophenols,  'Water  pollution 
sources,  'Path  of  pollutants,  'Resin  acids,  'Kraft 
mills,  'Perch,  'Roach,  'Bleached  kraft  mill  efflu- 
ent, 'Bioaccumulation,  Finland,  Metabolism,  Pulp 
and  paper  industry,  Bioindicators,  Effluents,  Fish. 

Concentrations  on  chlorophenolic  (CP)  substances 
and  chlorinated  and  unchlorinated  resin  acids  (RA) 
were  determined  in  field-collected  roach  (Rutilus 
fluviatilis  L.)  obtained  near  a  pulpmill  in  Finland 
that  continuously  released  bleached  kraft  mill  ef- 
fluent (BKME).  The  concentrations  of  free  CP  and 
RA  in  the  bile  of  fish  living  0.1-6  km  downstream 
from  the  effluent  pipe  ranged  from  1-8  micro/ml 
fro  CP  and  1-9  micro/ml  for  RA.  The  average 
total  concentrations  of  conjugated  CP  and  RA  in 
the  fish  bile  were  up  to  100-200  times  higher  than 
for  the  free  substances.  The  roach,  possibly  being  a 
fairly  local  species,  nicely  reflected  the  average 
concentration  of  the  xenobiotics  in  the  animals' 
usual  cruising  area.  Unlike  the  roach,  results  for 
perch  did  not  reveal  a  consistent  relationship  be- 
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tween  the  distance  from  the  BKME  source  and  the 
bile  concentrations  of  CP  conjugates.  In  contrast, 
the  behavior  of  RA  conjugates  in  perch  was  ideal, 
ie,  their  level  steadily  decreased  with  increasing 
distance  from  the  pulpmill  effluent  pipe.  (Roches- 
ter-PTT) 
W86-05482 


BIOACCUMULATION  OF  14C-HEXACHLRO- 
BENZENE  IN  EGGS  AND  FRY  OF  JAPENESE 
MEDAKA  (ORYZIAS  LATIPES), 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

Y.  Huang,  G.  R.  Biddinger,  and  S.  P.  Gloss. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  36,  No.  3,  p  437-443, 
March  1986.  4  fig,  12  ref. 

Descriptors:  'Hexachlorobenzene,  'Bioaccumula- 
tion,  'Path  of  pollutants,  'Japanese  medaka, 
•Eggs,  'Fry,  Fish,  Carbon- 14,  Isotope  studies. 

Rates  of  14C-hexachlorobenzene  (HCB)  bioaccu- 
mulation  during  early  life  stages  of  Japenese 
medaka  were  examined  after  short-term  (24  hr)  and 
long-term  (14-day)  aqueous  exposure.  The  concen- 
tration of  14C-HCB  during  the  experiments  ranged 
from  60-80  nanogram/L,  based  on  daily  monitor- 
ing. Short-term  accumulation  of  HCB  by  medaka 
eggs  of  different  ages  was  low,  increasing  only 
slightly  during  development.  The  amount  of 
uptake  increased  after  hatching  and  approached  5 
times  more  than  that  of  the  eggs.  Long-term  accu- 
mulation in  eggs  increased  linearly  over  time,  but 
did  not  reach  a  steady  state  by  hatching  (13  days). 
Twenty-four-hour  accumulation  of  HCB  by  fry 
was  highest  in  larvae  10-12  mm  long  and  15-30  mg 
in  weight,  a  size  corresponding  to  the  late  metalar- 
val  and  early  juvenile  phases.  Long-term  uptake  by 
fry  (avg  initial  weight  25.3  +  or  -  3.2  mg  (SE)  was 
initially  rapid,  burt  decreased  as  exposure  time 
increased.  Uptake  equilibrium  of  14HCB  was 
reached  after  10  days  exposure  and  a  bioaccumula- 
tion  factor  of  3.13  x  10(4)  (equilibrium  concentra- 
tion 2,500  nanogram/g  wet  weight).  (Rochester- 
PTT) 
W86-05483 


NONACCUMULATION  OF  CHLORINATED 
DIOXINS  AND  FURANS  BY  GOLDFISH  EX- 
POSED TO  CONTAMINATED  SEDIMENT 
AND  FLYASH, 

New  York  State  Office  of  Public  Health,  Albany. 

Wadsworth  Center  for  Labs,  and  Research. 

P.  W.  O'Keefe,  D.  R.  Hilker,  R.  M.  Smith,  K.  M. 

Aldous,  and  R.  J.  Donnelly. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  3,  p  452-459, 

March  1986.  3  tab,  15  ref.  Health  Research,  Inc. 

Grant  No.  65038-01. 

Descriptors:  'Goldfish,  'Bioaccumulation,  'Diox- 
ins,  'Furans,  'Path  of  pollutants,  'Sediments,  'Fly 
ash,  Love  Canal,  Municipal  incincerator,  Cayuga 
Creek,  New  York,  Landfills,  Storm  sewers,  Te- 
trachlorodibenzo-p-dioxin,  Tetrachlorodibenzo- 
furan,  Toxins. 

An  attempt  was  made  to  observe  bioaccumulation 
of  dioxins  and  furans  from  contaminated  sediments 
and  municipal  incinerator  fly  ash  in  large  (70-300 
g)  goldfish  (Carassius  auratus).  A  number  of  te- 
trachlorodibenzo-p-dioxins  (TCDD)  and  tetrach- 
lorodibenzofurans  (TCDF)  were  found  in  the  in- 
cinerator fly  ash,  with  the  2,3,7,8-substituted  iso- 
mers accounting  for  approximately  10%  of  total 
tetra  isomers.  The  sediment  contained  2,3,7,8- 
TCDD  as  the  only  TCDD  isomer,  with  a  trace  of 
2,3,7,8-TCDF;  the  sediment  was  collected  from 
Cayuga  Creek,  a  small  stream  that  recieves  dis- 
charges from  a  storm  sewer  system  surrounding 
the  Love  Canal,  New  York,  chemical  dump  site. 
Concentrations  of  2,3,7,8-TCDD  and  2,3,7,8- 
TCDF  in  fly  ash  and  sediment  in  aquaria  showed  a 
40-50%  reduction  after  6-10  wk,  but  there  was  no 
evidence  of  uptake  by  clean  sand  in  the  aquaria. 
The  difference  between  estimated  and  analytical 
values  in  goldfish  flesh  did  not  exceed  30%  when 
fortified  with  13  ppt  2,3,7,8-TCDD  and  2,3,7,8- 
TCDF.  Unfortified  samples  showed  no  evidence  of 
contamination    with    2,3,7,8-TCDD    or    2,3,7,8- 


TCDF  at  limits  of  detection  of  2.4  and  1.1  ppt, 
respectively.  Neither  compound  was  detected  in 
the  fish  and  water  samples  taken  after  10  wk 
exposure  to  the  contaminated  matrices.  In  contrast, 
fish  (carp/goldfish,  sunfish)  collected  in  Cayuga 
Creek  near  the  sediment  sampling  point  contained 
more  than  30  ppt  2,3,7,8-TCDD.  (Rochester-PTT) 
W86-05485 


EFFECTS  OF  PH  ON  THE  ENVIRONMENTAL 
FATE  OF  (140  ALDICARB  IN  AN  AQUATIC 
MICROCOSM, 

Ohio  State  Univ.,  Columbus. 

K.  E.  Suorsa,  and  S.  W.  Fisher. 

Ecotoxicology       and       Environmental       Safety 

ECOLAR,  Vol.  11,  No.  1,  p  81-90,  February  1986. 

3  fig,  2  tab,  28  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Aldicarb,  'Hydrogen  ion  concentration,  'In- 
secticides, Gambusia  affinis,  'Bioaccumulation, 
•Metabolism,  Midges,  Aldicarb  sulfone,  Aldicarb 
sulfoxide,  Carbon- 14,  Bioassay,  Isotope  studies, 
Algea,  Snails,  Mosquitoes,  Aquatic  insects,  Carba- 
mate pesticides. 

The  role  of  pH  in  determining  the  environmental 
fate  of  (14c)  aldicarb  was  examined  in  an  aquatic 
microcosm.  Only  minor  amounts  of  the  radioche- 
mical were  absorbed  by  aquatic  organisms  at  any 
pH.  Of  the  radioactivity  absorbed,  greater  than 
75%  was  metabolized  rapidly  and  incorporated 
into  tissues.  Minor  distances  in  the  in  vivo  spec- 
trum of  aldicarb  and  metabolites  as  a  function  of 
pH  were  discerned  for  fish  (Gambusia  affinis);  the 
quantitative  and  qualitative  distribution  of  aldicarb 
and  its  metabolites  was  identical  for  the  other 
organisms  (Oedogonium  cardicacum,  Chironomus- 
riparius,  ZHelisoma  spp,  Aedes  aegypti)  across  the 
pH  levels.  The  most  notable  difference  in  metabo- 
lite spectrum  appearing  in  the  water  as  a  function 
of  pH  was  the  absence  of  aldicarb  sulfone  at  pH  4 
on  day  6.  In  contrast,  aldicarb  sulfoxide  was  found 
as  the  major  metabolite  and  aldicarb  was  complete- 
ly lacking  at  all  three  pH  levels.  Since  aldicarb 
sulfoxide  is  biologically  active,  disappearance  of 
the  parent  compound  does  not  eliminate  hazard. 
The  general  effects  of  pH  on  the  environmental 
fate  of  aldicarb  are  negligible  on  day  6,  but  may  be 
more  pronounced  at  other  time  periods.  (Roches- 
ter-PTT) 
W86-05493 


AQUEOUS  OXIDATION  OF  S02  BY  OH  RADI- 
CALS, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

W.  J.  McElroy. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
2,  p  323-330,  February  1986.  3  fig,  5  tab,  27  ref. 

Descriptors:  'Acid  rain,  'Path  of  pollutants, 
'Aqueous  hydroxyl  radicals,  'Bisulfite  ion,  'Sul- 
fates, 'Acid  precipitation,  'Sulfur  dioxide,  *Tro- 
poshpere,  Reaction  kinetics,  Free  radical  reactions, 
Cloud  chemistry. 

The  reaction  of  aqueous  hydroxyl  radicals  with 
bisulfite  ion  has  been  proposed  as  a  significant,  and 
in  some  cases,  a  primary  pathway  by  which  S02  is 
oxidized  to  sulfate  in  tropospheric  cloud.  In  view 
of  the  importance  being  attributed  to  this  process 
as  a  means  of  producing  sulfate  in  precipitation,  the 
associated  kinetics  and  mechanism  of  this  oxidation 
reaction  were  examined.  Illustrative  computations 
indicate  that  reaction  schemes  taking  account  of 
the  aqueous  oxidation  of  S02  by  OH  in  existing 
models  of  cloud  chemistry  are  inconsistent  with 
the  mechanisms  on  which  they  are  based  and  yield 
a  wide  range  of  oxidation  rates.  Calculations  are 
presented  that  suggest  that  the  reaction  of  the 
SO(5-)  radical  with  bisulfite  ion  is  rate  determin- 
ing, although  the  rate  constant  remains  uncertain. 
The  products  of  this  reaction  must  be  identified 
before  the  mechanisms  of  sulfate  production  can  be 
elucidated  and  the  relevance  of  this  process  to 
tropospheric  S02  oxidation  reliably  assessed. 
(Rochester-PTT) 
W86-05495 


ESTIMATION  OF  NIGHT-TIME  N205  CON- 
CENTRATIONS  FROM  AMBIENT  N02  AND 
N03  RADICAL  CONCENTRATIONS  AND  THE 
ROLE  OF  N205  IN  NIGHT-TIME  CHEMISTRY, 

California  Univ.,  Riverside.  Statewide  Air  Pollu- 
tion Research  Center. 

R.  Atkinson,  A.  M.  Winer,  and  J.  N.  Pitta,  Jr. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
2,  p  331-339,  February  1986.  2  fig,  1  tab,  32  ref. 
California  Air  Resources  Board  Contract  A3-0490- 
32,  NSF  Grant  ATM-8410795-01. 

Descriptors:  'Acid  rain,  'Path  of  pollutants,  'Dini- 
trogen  pentoxide,  'Nitrates,  'Nitrous  oxide,  'Acid 
precipitation,  'Nitrpogen  oxides,  'Night-time  at- 
mosphere, Atmospheric  chemistry,  United  States, 
Germany,  Reaction  kinetics. 

Dinitrogen  pentoxide  (N205),  which  is  present  in 
equilibrium  with  N03  radicals  and  N02,  has  been 
recognized  for  some  time  as  an  intermediate  in  the 
NOx  chemistry  of  night-time  atmospheres.  How- 
ever, until  the  advent  of  long  pathlength  spectros- 
copic techniques  for  the  measurement  of  atmos- 
pheric N03  radical  concentrations,  no  reliable 
method  for  estimating  N205  concentrations  has 
been  available.  Maximum  night-time  N205  concen- 
trations were  calculated  from  the  available  experi- 
mentall-determined  concentrations  of  the  N03  rad- 
ical and  N02  in  the  United  States  and  Germany.  It 
was  found  N205  concentrations  as  high  as  15  ppb 
can  occur.  Removal  rates  for  N205  and  for  N03 
radicals  also  have  been  estimated  for  these  nights. 
From  data  obtained  under  conditions  devoid  of 
point  sources  NOx,  upper  limit  estimates  of  the 
homogeneous  rate  constant  for  the  reaction  of 
N205  with  water  vapor  are  obtained,  leading  to  the 
conclusion  that  the  homogeneous  gas  phase  rate 
constant  for  this  reaction  is  <  or  >  1  x  10  (-21)  cu 
cm  per  molecule  per  sec  at  298  K,  consistent  with 
recent  environmental  chamber  data.  (Author's  Ab- 
stract) 
W86-05496 


WATER  QUALITY  SIMULATION  STUDY  OF  A 
NATURAL  HARBOR, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 
R.  A.  Falconer. 

Journal  of  Waterway,  Port,  Coastal,  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  112,  No.  1,  p 
15-34,  January  1986.  9  fig,  3  tab,  20  ref,  append. 

Descriptors:  'Water  quality  simulation,  'Harbors, 
'England,  'Nitrogen  removal,  'Hydrodynamics, 
Mathematical  Models,  Depth,  Water  currents, 
Wastewater  treatment  plants,  Boundary  condi- 
tions, Nitrate  nitrogen,  Ammonium  nitrogen,  Ad- 
vection,  Flooding,  Tides. 

A  hydrodynamic  water  quality  model  was  used  to 
predict  water  elevations,  the  depth  average  veloci- 
ty components,  and  the  depth  mean  nitrogen  con- 
centrations in  Poole  Harbor  and  Holes  Bay,  in 
Dorset,  England.  The  main  objective  of  the  study 
was  to  ascertain  the  influence  of  the  nitrogen  dis- 
charge from  Poole  Sewage  Treatment  Works  on 
the  corresponding  concentrations  across  the 
harbor.  Comparisons  were  undertaken,  both  with 
and  without  nitrogen  inputs  from  Poole  Sewage 
Treatment  Works,  of  the  concentration  distribu- 
tions of  total  oxidized  nitrogen  and  ammoniacal 
nitrogen  across  the  harbor,  for  inflows  from  two 
rivers  and  three  sewage  treatment  works,  limited 
field  measurements  of  velocities  and  nitrogen  con- 
centrations were  available,  allowing  a  check  on  the 
accuracy  of  the  model  predictions.  A  number  of 
difficulties  had  to  be  owercome  in  the  hydrody- 
namic modeling,  including  treatment  of  the  open 
boundary  conditions,  representation  of  the  advec- 
tive  terms,  with  particular  reference  to  the  narrow 
harbor  entrance,  and  simulation  of  extensive  flood- 
ing and  drying  of  shallow  regions  throughout  the 
tidal  cycle.  Nitrogen  removal  from  the  sewage 
treatment  works  had  a  marked  effect  on  the  N 
levels  in  Holes  bay  (50%  reduction)  but  not  in 
Poole  Harbor  (10%  reduction).  (Rochester-PTT) 
W86-05500 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


FIELD    EVIDENCE    FOR    AN    ACTO    RAIN 
EFFECT  ON  LICHENS, 

Sheffield  Univ.  (England).  Dept.  of  Landscape  Ar- 
chitecture. 

For  primary  bibliographic  entry  see  Field  5C. 
W86-05511 


LEAD  CONCENTRATIONS  IN  BULLFROG 
RANA  CATESBEIANA  AND  GREEN  FROG  R. 
CLAMITANS  TADPOLES  INHABITING  HIGH- 
WAY DRAINAGES, 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
C.  W.  Birdsall,  C.  E.  Grue,  and  A.  Anderson. 
Environmental    Pollution    (Series    A)    EPEBD7, 
Vol.  40,  No.  3,  p  233-247,  1986.  3  fig,  1  tab,  40  ref. 

Descriptors:  'Bullfrog,  'Sediments,  'Green  frog, 
•Tadpoles,  'Lead,  'Highways,  Traffic  volume, 
Virginia,  Maryland,  Bioaccumulation,  Predation, 
Ponds,  Wildlife,  Runoff. 

Lead  concentrations  were  determined  in  sediment 
and  tadpoles  of  bullfrogs  and  green  frogs  from 
drainages  along  highways  in  Maryland  and  Virgin- 
ia with  different  daily  averages  traffic  volumes 
(range:  4,272-108,800  vehicles  /  day)  and  from 
ponds  at  least  0.4  kn  from  the  nearest  highway. 
Lead  concentrations  (mg/kg  dry  weight)  in  sedi- 
ment (7.8-940)  were  usually  greater  than  those  in 
the  tadpoles  (bullfrog:  0.07-270;  green  frog,  0.90- 
240).  Lead  concentrations  in  sediment  (r=0.63) 
and  in  both  species  of  tadpoles  (bullfrog:  r=0.69, 
green  frog,  r=0.75)  also  were  positively  correlated 
with  average  daily  traffic  volume.  Lead  concentra- 
tions in  both  species  of  tadpoles  (bullfrog,  r=0.76; 
green  frog,  r=0.75)  also  were  positively  correlated 
with  lead  concentrations  in  sediment.  At  sites 
where  both  bullfrog  and  green  frog  tadpoles  were 
collected,  lead  concentrations  in  the  two  species 
were  closely  related  (r=0.84).  The  variation  of 
lead  concentrations  in  sediment  and  tadpoles  ob- 
served at  the  various  sites  may  be  due  to  several 
factors:  1)  seasonal  differences  in  lead  inputs  from 
runoff;  2)  microtopography  and  the  resultant  resi- 
dence time  of  standing  water,  e.g.  sediments  in 
streams  contained  less  than  pond  sediments;  and  3) 
composition  of  the  substrate.  (Rochester-PTT) 
W86-05512 


TECHNICAL  NOTE:  EXPERIMENTAL  DE- 
TERMINATION OF  THE  CALCIUM  CARBON- 
ATE SATURATION  STATES  OF  WATER  SYS- 
TEMS, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

R.  A.  Pisigan,  and  J.  E.  Singley. 

American    Water    Works     Association    Journal 

JAWWA5,  Vol.  77,  No.  10,  p  92-94,  October  1985. 

3  fig,  18  ref. 

Descriptors:  'Calcium  carbonate,  'Water  chemis- 
try, Water  analysis,  Pipes,  Mathematical  study, 
Hydrogen  ion  concentration,  Alkalinity,  Chemical 
properties,  Saturation  index. 

The  Langelier  saturation  index  (SI)  was  originally 
developed  to  assess  the  tendency  of  a  water  to 
deposit  or  dissolve  the  calcium  carbonate  coating 
on  pipes.  It  can  be  expressed  as  the  logarithm  of 
the  ratio  of  hydrogen  activity  at  CaCo3  saturation 
to  the  actual  hydrogen  activity  of  the  water.  When 
the  SI  is  positive,  the  reaction  is  not  spontaneous. 
Equilibrium  experiments  were  done  to  characterize 
the  behavior  of  the  pH,  alkalinity,  and  calcium 
level  over  time  after  a  water  sample  had  been 
treated  with  0.25  +  or  -  0.03  g  of  analytical- 
reagent-grade  CaC03  powder  and  the  container 
completely  filled  with  water  had  been  agitated. 
Two  samples  were  used:  tap  water  from  Gaines- 
ville, Fla.,  and  deionized  water.  The  equilibration 
experiments  suggest  that  in  a  water  with  a  slight 
tendency  to  dissolve  calcium  carbonate  and  in  a 
water  with  a  high  dissolving  tendency,  pH,  alkalin- 
ity, and  calcium  do  not  change  significantly  after 
24  h.  The  SI  only  indicates  the  tendency  to  dis- 
solve or  precipitate  CaC03  -  the  rate  of  attainment 
of  equilibrium  cannot  be  derived  from  the  SI 
value.  (Main-PTT) 
W86-05513 


SPATIAL  AND  TEMPORAL  PATTERNS  OF 
DDjXDRIN  POLLUTION  IN  THE  HOLME 
CATCHMENT,  WEST  YORKSHIRE,  ENG- 
LAND, 

Huddersfield    Polytechnic    (England).    Dept.    of 

Chemical  and  Physical  Sciences. 

M.  Boryslawskyj,  A.  C.  Garrood,  and  M.  J. 

Morphy. 

Environmental  Pollution  EPSPDH,  Vol.  10,  No. 

2B,  p  129-139,  1985.  3  fig,  5  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Dieldrin,  'England,  Spatial  distribution, 
Temporal  distribution,  Textile  mill  wastes,  Gas 
chromatography,  Organochlorine  insecticides,  In- 
secticides, Path. 

West  Yorkshire  is  one  of  the  few  remaining  areas 
in  England  where  persistent  organochlorine  insec- 
ticides such  as  dieldrin  are  used  for  the  mothproof- 
ing of  textiles.  Concentrations  of  dieldrin  in  the 
River  Holme  catchment  were  measured  during 
1980-81.  A  study  of  both  spatial  and  temporal 
patterns  of  dieldrin  concentration  was  undertaken. 
The  spatial  pattern  revealed  that  the  concentration 
decreased  with  the  distance  downstream  of  recog- 
nized discharges  and  that  dieldrin  was  absent  at 
detectable  concentrations  elsewhere  in  the  system. 
At  selected  stations,  a  detailed  temporal  survey 
was  carried  out  and  revealed  that,  close  to  the 
pollution  source,  massive  changes  in  dieldrin  con- 
centration occurred  over  short  time  periods.  As 
distance  from  the  source  increased,  these  changes 
were  much  less  marked.  Analyses  were  carried  out 
on  a  gas  chromatograph.  It  is  clear  from  the  results 
of  the  temporal  survey  that  occasional  spot  meas- 
urements of  dieldrin,  taken  near  the  source  of 
input,  can  only  be  of  limited  value.  (Main-PTT) 
W86-05527 


EVALUATION  OF  SELECTED  SEDIMENT  PA- 
RAMETERS AS  A  RAPH)  MEANS  OF  ASSESS- 
ING THE  IMPACT  OF  ORGANIC  WASTE  DIS- 
CHARGES TO  TIDAL  WATERS, 

Scientific  Services,  Kent  (England). 
J.  R.  Wharfe,  K.  Friend,  and  R.  A.  Dines. 
Environmental  Pollution  EPSPHD,  Vol.  10,  No. 
3B,  p  159-172,  1985.  8  fig,  3  tab,  19  ref. 

Descriptors:  'Sediments,  'Organic  wastes,  'Tidal 
waters,  'Path  of  pollutants,  Marine  sediments,  Sea- 
sonal variation,  England,  Oxidation-reduction  po- 
tential. 

During  ecological  studies  in  the  vicinity  of  a 
number  of  waste  discharges  to  the  North  Kent 
coast  the  spatial  and  seasonal  variations  of  sedi- 
ment redox  potential  profiles  and  organic  carbon 
content  were  examined.  Redox  potential  measure- 
ment was  achieved  by  a  platinum  rod  electrode  of 
8  mm  external  diameter  coupled  with  a  calomel 
reference  half-cell.  Sediment  cores  were  transport- 
ed to  the  laboratory  in  plastic  tubes  and  redox 
potentials  measured  at  2  cm  intervals,  to  a  depth  of 
10  cm,  within  6  h  of  collection.  The  same  proce- 
dures were  used  with  samples  collected  monthly  to 
investigate  seasonal  variability.  The  predominance 
of  fine  particles  of  <0.25  mm  diameter  is  typical  of 
the  bottom  sediments  of  the  Swale  and  Milton 
Creek.  All  sites  showed  a  reduction  in  redox  po- 
tential with  increased  depth.  Redox  potentials 
varied  with  time  at  different  depths  in  sediment 
profiles.  Sediment  redox  conditions  at  the  four 
sampling  locations  were  dependent  on  their  prox- 
imity to  organic  waste  inputs.  Redox  potentials  at 
all  sites  varied  annually  by  100-200  mV.  In  areas 
where  the  bottom  deposits  are  reasonably  stable, 
the  degree  of  reproducibility  which  can  be 
achieved  and  the  simplicity  of  the  techniques 
permit  the  rapid  generation  of  results  and  facilitate 
contour  mapping  to  delineate  the  boundary  effects 
of  organic  waste  discharges.  (Main-PTT) 
W86-05528 


APPLICATIONS  OF  VOLTAMMETRY  IN  EN- 
VIRONMENTAL SCIENCE, 

Trinity  Coll.,  Dublin  (Ireland).  School  of  Botany. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-05529 


ROLE  OF  THE  OCEAN  EV  A  REGIONAL 
SULFUR  CYCLE, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  2K. 
W86-05536 


ACH)  RAIN  FALLS  ON  BRITISH  WOOD- 
LANDS, 

C.  Rose. 

New  Scientist  NWSCAL,  Vol.  108,  No.  1482,  p 
52-53,  55-57,  November  14,  1985. 

Descriptors:  'Acid  rain,  'Forests,  Rainfall,  Inor- 
ganic acids,  Atmospheric  deposition,  Sulfur  diox- 
ide, Nitrogen  oxide,  Environmental  effects,  Eng- 
land. 

There  is  ever  increasing  evidence  that  air  pollution 
is  to  blame  for  acid  rain.  Both  primary  pollutants 
(such  as  sulfur  dioxide  and  nitrogen  oxide  emitted 
directly  from  engines  or  furnaces)  and  the  second- 
ary pollutants  formed  from  them  are  involved.  At 
least  half  a  dozen  chemical  pollutants  are  known  to 
occur  at  damaging  levels  in  many  European  coun- 
tries, and  some  exert  a  cumulative  or  progressive 
effect  as  well  as  episodes  of  peak  damage.  The 
pollutants  can  also  act  together.  For  several  years, 
British  environmental  groups  have  received  re- 
ports of  tree  damage  from  visiting  foresters  and 
ecologists.  In  1984,  the  Forestry  Commission 
launched  a  survey  of  forest  damage.  To  date,  re- 
sults of  the  Commission's  study  has  failed  to  ex- 
plain the  widespread  occurrence  of  symptoms  that 
are  strikingly  similar  -  if  not  identical  -  to  those 
attributed  to  acid  rain  on  the  continent  and  in 
North  America.  It  may  well  be  that  damage  to 
British  trees,  as  with  freshwater,  has  been  taking 
place  in  some  areas  for  decades.  A  gradual  decline 
may  explain  the  Commission's  view  that  it  is  not 
seeing  anything  unusual.  (Khumbatta  -  PTT) 
W86-05542 


PRETREATMENT    STANDARDS    FOR    HAZ- 
ARDOUS WASTES, 

For  primary  bibliographic  entry  see  Field   5D. 
W86-05545 


RADIOACnvrrY   LEVELS    ev   municipal 
SLUDGE, 

Battelle  Columbus  Div.,  OH. 

For  primary  bibliographic  entry  see  Field  5E. 

W86-05546 


BACTERIOLOGICAL  QUALITY  OF  SELECT- 
ED BACKCOUNTRY  DRTNKTNG  WATER 
SOURCES  IN  PISGAH  NATIONAL  FOREST, 

Winthrop  Coll.,  Rock  Hill,  SC.  Dept.  of  Biology. 
R.  A.  Gustafson,  and  J.  E.  Dille. 
Journal  of  Environmental  Health  JEVHAH,  Vol. 
48,  No.  5,  p  244-249,  March-April  1986.  1  fig,  6 
tab,  36  ref. 

Descriptors:  'Wilderness  areas,  'Springs, 
'Streams,  Pisgah  National  Forest,  'Drinking 
water,  'Escherichia  coli,  'Enteric  bacteria,  'Strep- 
tococcus, North  Carolina,  Coliforms. 

The  drinking  water  sources,  springs  and  streams,  at 
five  backcountry  camping  sites  in  the  Pisgah  Na- 
tional Forest  of  North  Carolina  were  evaluated  for 
sanitary  quality.  Total  bacteria,  total  coliforms, 
fecal  coliforms,  and  fecal  streptococci  were  enu- 
merated using  several  procedures.  Coliforms  were 
detected  in  20%  of  the  10  spring  samples  and  85% 
of  the  20  stream  samples.  Fecal  coliforms  were 
present  in  10%  of  the  spring  samples  and  in  60%  of 
the  stream  samples.  Fecal  streptococci  were 
present  in  60%  of  the  spring  samples  and  in  all  of 
the  stream  samples.  Nearly  one-half  of  the  coli- 
forms isolated  from  the  water  sources  were  identi- 
fied as  Escherichia  coli  (IMViC  +  +--  and  -  +  --). 
The  remaining  isolates  were  distributed  among  10 
other  IMViC  reactions  with  the  -  +  -+  type  being 
most  common.  (Author's  Abstract-PTT) 
W86-05547 
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CHEMICAL  COMPOSITION  OF  VEGETA- 
BLES GROWN  ON  AN  AGRICULTURAL  SOIL 
AMENDED  WITH  SEWAGE  SLUDGES, 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 

and  Soil  Sciences. 

R.  F.  Keefer,  R.  N.  Singh,  and  D.  J.  Horvath. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  2,  p  146-152,  April-June  1986.  11  tab,  25 

ref. 

Descriptors:  'Heavy  metals,  'Sewage  sludge, 
'Vegetables,  'Land  application.  Soil  amendments, 
Radish,  Carrot,  Cabbage,  Green  beans,  Sweet 
corn,  Tomatoes,  Cadmium,  Chromium,  Lead, 
Nickel,  Copper,  Zinc,  Sandy  loam,  Soils. 

Heavy  metals  were  analyzed  in  edible  and  noncon- 
sumable  parts  of  radish  (Raphanus  sativus  L.  cv 
White  Icicle),  carrots  (Daucus  carota  cv  Chan- 
tenay),  cabbage  (Brassica  oleracea  var.  capitata  L. 
cv  Market  Topper),  green  beans  (Phaseolus  vul- 
garis cv  Tenderette),  sweet  corn  (Zea  mays  L. 
Rugosa  cv  Silver  Queen),  and  tomatoes  (Lycoper- 
sicon  esculentum  cv  West  Virginia  '63)  grown  on 
sandy  loam  soil  to  which  four  sewage  sludges  were 
applied  in  the  field  at  90  and  180  mg/ha.  Cd,  Cr, 
and  Pb  concentrations  in  the  edible  parts  of  the 
vegetables  from  sludge-treated  plots  were  no  more 
than  1.0  mg/kg  above  those  from  untreated  control 
plots.  However,  considerably  more  of  these  ele- 
ments accumulated  in  radish  tops,  bean  leaves,  and 
corn  leaves  grown  on  a  soil  treated  with  two  of  the 
sludges.  Ni  concentrations  in  vegetables  from  plots 
receiving  two  of  the  sludges  were  significantly 
higher  than  in  the  controls  for  both  edible  and 
nonconsumable  parts  of  most  of  the  vegetables 
grown  on  a  plot  treated  with  sludge  that  was 
relatively  low  in  total  Ni  (270  mgAg)  than  with  a 
sludge  that  contained  more  than  47  times  as  much 
Ni.  Cu  and  Zn  levels  in  vegetables  grown  on  some 
sludge-treated  soils  were  evaluated,  but  not  high 
enough  to  cause  alarm.  The  results  emphasize  the 
need  for  more  information  about  sewage  sludge 
than  just  total  elemental  analysis  prior  to  applica- 
tion onto  land  on  which  vegetables  will  be  grown. 
(Author's  Abstract) 
W86-05552 


METALS  IN  LOW-ELEVATION,  SOUTHERN 
APPALACHIAN  FOREST  FLOOR  AND  SOIL, 

Emory  Univ.,  Atlanta,  GA.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2K. 
W86-05553 


TIME-DEPENDENT  CHANGES  IN  SOLUBLE 
ORGANICS,    COPPER,   NICKEL,   AND   ZINC 
FROM  SLUDGE  AMENDED  SOILS, 
Washington  State  Univ.,  Pullman.  Dept.  of  Soil 
Science. 

L.  M.  Dudley,  B.  L.  McNeal,  and  J.  E.  Baham. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  2,  p  188-192,  April-June  1986.  4  fig,  4  tab, 
25  ref. 

Descriptors:  'Sludge  disposal,  'Sludge  utilization, 
•Copper,  'Nickel,  'Zinc,  'Carbon,  'Ammonium, 
•Nitrate-Nitrogen,  'Orthophosphates,  'Hydrogen 
ion  concentration,  'Solubility,  'Organic  matter, 
Washington,  Soil  acidity,  Nitrification,  Oxidation, 
Soil  water. 

An  acidic  western  Washington  state  soil  and  a 
near-neutral  eastern  Washington  soil  were  each 
mixed  with  anaerobically-digested  Seattle- 
METRO  sewage  sludge  and  incubated  in  triplicate 
at  25  +  or  -  2  c  and  approximately  -33  kPa  water 
potential  for  1,  2,  and  4  days  and  2,  2,  4,  10,  and  30 
weeks.  At  the  end  of  each  incubation  period,  satu- 
ration pastes  were  made  using  0.01  M  CaC12  and 
vacuum  extracted.  Total  soluble  C,  Cu,  Ni,  and 
Zn,  as  well  as  NH4  +  NH3,  NO-N,  ortho-P,  and 
pH  were  measured  in  the  extracts.  High  NH4  + 
NH3  values  produced  in  the  first  2  weeks  of  incu- 
bation caused  the  pH  to  increase  into  the  alkaline 
range.  Soluble  C  values  increased  during  this 
period,  and  soluble  Cu  values  increased  despite  the 
increasing  pH  ,  apparently  because  of  inorganic 
complex  formation.  Soluble  Zn  declined  during  the 
same  period.  Soluble  Ni  possessed  intermediate 
chemical  behavior,  as  it  appeared  to  be  influenced 
both  by  a  solid  phase  with  pH-dependent  solubility 


and  by  ability  to  form  organic  complexes.  Nitrifi- 
cation during  incubations  longer  than  4  weeks  lead 
to  a  pH  decline  and  increased  Zn  and  Ni  levels 
once  more.  Decreasing  Cu  levels  were  also  associ- 
ated with  this  period,  probably  due  to  losses  of 
soluble  organic  materials  via  oxidation.  (Author's 
Abstract) 
W86-05554 


ACCUMULATION  OF  CADMIUM  BY  WHITE 
SUCKERS  (CATOSTOMUS  COMMERSONI)  IN 
RELATION  TO  FISH  GROWTH  AND  LAKE 
ACIDIFICATION, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

L.  I.  Bendell-Young,  H.  H.  Harvey,  and  J.  F. 

Young. 

Canadian  Journal  of  Fisheries  and  Aquatic  Science 

CJFSBX,  Vol.  43,  No.  3,  p  806-811,  March  1986.  3 

fig,  3  tab,  27  ref. 

Descriptors:  'Acid  rain,  'Cadmium,  'Growth, 
•Lake  acidification,  'Ontario,  'Hydrogen  ion  con- 
centration, 'Metal  bioavailability,  'Acid  lakes, 
Liver,  Kidney,  Muscle,  Bone,  Tissue  analysis, 
Canada,  Catostomus  commersoni,  Lake  sediments, 
George  Lake,  Red  Chalk  Lake,  Circumneutral 
lakes. 

The  liver,  kidney,  muscle,  and  bone  tissues  of 
white  suckers  (Catostomus  commersoni)  captured 
from  six  lakes  in  south-central  Ontario  (Canada) 
were  analyzed  for  Cd  content.  The  lakes  ranged  in 
pH  from  4.8  to  6.4  and  contained  elevated  Cd 
concentrations  in  recently  deposited  sediments.  Cd 
was  found  to  be  bioaccumulating  in  the  livers  of 
fish  from  both  acid  and  circumneutral  lakes,  with 
fish  from  (acid)  George  Lake  (ages  2-5)  and  (Neu- 
tral) Red  Chalk  Lake  (ages  7-14)  containing  similar 
concentrations.  Calculated  growth  constants  for 
each  of  the  six  populations  revealed  considerable 
variations  in  fish  growth  rates.  A  method  is  pre- 
sented which  represents  the  age,  weight,  and  tissue 
Cd  concentrations  data  for  the  six  populations  such 
that  interlake  comparisons  of  metal  bioavailability 
can  be  made  with  the  possible  effects  that  the 
different  fish  growth  rates  may  have  on  rates  of 
metal  accumulation  factored  out.  When  presented 
in  this  manner,  our  results  imply  that,  on  the  linear 
portion  of  the  growth  curve,  the  growth  rates  for 
each  population,  and  not  effects  due  to  lowered 
pH,  can  account  for  the  concentrations  of  Cd  in 
five  of  the  six  fish  populations.  Therefore,  since 
tissue-metal  concentrations  in  fish  from  stressed 
lakes  will  be  dependent  on  both  metal  bioavailabi- 
lity and  fish  growth  rates,  it  is  essential  that  these 
be  reported  together.  (Author's  Abstract) 
W86-05560 


EVALUATION  OF  FACTORS  RELATED  TO 
THE  UNUSUALLY  LOW  CHLOROPHYLL 
LEVELS  IN  PRAIRIE  SALENE  LAKES, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W86-05562 


TRANSPORT  OF  60CO  BETWEEN  WATER 
AND  SEDIMENTS  IN  A  SMALL  SHIELD 
LAKE, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
R.  J.  Cornett,  and  I.  L.  Ophel. 
Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX,  Vol.  43,  No.  3,  p  877-884,  March  1986.  5 
fig,  32  ref. 

Descriptors:  'Cobalt-60,  'Path  of  pollutants,  'Ra- 
dioactive wastes,  'Lake  sediments,  'Isotope  stud- 
ies, 'Single  reservoir  model,  Deposition  rate, 
Canada,  Perch  Lake,  Canadian  shield,  Seasonal 
variation,  Mathematical  model,  Waste  management 
area,  Simulation. 

Low  levels  of  60Co,  discharged  from  a  waste 
management  area,  have  flowed  into  a  small  (Cana- 
dian) shield  lake  (Perch  Lake)  over  a  period  of  22 
yr.  Constructing  a  mass  balance  using  measured 
waterflows,  measurements  of  60Co  activities  in  the 
inflow,  in  the  bottom  of  sediments,  and  in  the  lake 
outlet,  provides  a  unique  record  of  the  isotope's 
behavior.    The   long-term,    annual,    and   seasonal 


movements  of  60Co  between  the  water,  sediments, 
and  the  outflow  have  been  examined  and  com- 
pared. An  instantaneously  mixed,  single  reservoir 
model  with  constant  parameters  accurately  simu- 
lated the  average  annual  variations  in  60Co  activi- 
ty in  the  water  and  in  the  sediments.  The  lake 
sediments  were  the  major  sink  for  60Co  .  More 
than  90%  of  the  60Co  present  in  the  lake  system  at 
any  one  time  was  found  in  the  sediments.  Howev- 
er, less  than  half  of  the  total  60Co  inputs  were 
retained  in  the  sediments  over  the  22-yr  period. 
The  remainder  left  the  lake  through  the  outflow. 
The  fractional  rate  of  60Co  deposition  in  the  sedi- 
ments was  independent  of  the  rate  of  60Co  inputs 
and  independent  of  the  60Co  activity  in  the  lake 
sediments.  Seasonal  changes  in  60Co  concentra- 
tions in  the  lake  were  often  very  large.  Spring  and 
summer  concentrations  were  often  50-500%  lower 
than  predicted  from  a  model  that  simulated  annual 
average  concentrations.  During  the  winter,  60Co 
concentrations  in  the  lake  water  were  greater  than 
expected,  probably  due  to  the  exclusion  of  60Co 
from  lake  ice,  incomplete  mixing  of  lake  water,  or 
release  of  60Co  from  the  sediments.  These  seasonal 
variations  in  the  60Co  activity  were  accurately 
simulated  by  a  single  reservoir  model  using  differ- 
ent removal  rates  for  the  summer  and  winter  peri- 
ods. (Author's  Abstract) 
W86-05563 


TRACE  METALS  EN  HUMIC  ACIDS  AND 
THEIR  HYDROLYSIS  PRODUCTS, 

Central    Inst,    for  Tumors   and   Allied   Diseases, 

Zagreb  (Yugoslavia). 

D.J.  Huljev. 

Environmental  Research  ENVRAL,  Vol.  39,  No. 

2,  p.   258-264,  April   1986.    1   fig,  4  tab,   17  ref. 

Descriptors:  'Path  of  pollutants,  'Trace  elements, 
•Humic  acids,  'Sava  River,  'Metal  complexes, 
'Cycling  elements,  Neutron  activation  analysis, 
Amino  acids,  Proteins,  Phenols,  Phenolic  acids, 
Carbohydrates,  Polycyclic  aromatics,  Metals, 
Silver,  Iron,  Cobalt,  Cesium,  Europium,  Antimo- 
ny, Selenium,  Strontium,  Yugoslavia. 

The  role  of  humic  acids  in  the  transport  of  trace 
elements  in  the  Sava  River  biocycle  (near  Zagreb, 
Yugoslavia)  was  investigated  by  neutron  activation 
analysis.  Humic  acids  isolated  from  Sava  River 
sediments  were  hydrolyzed  to  their  main  compo- 
nents, namely  amino  acids  (proteins),  phenols  (and 
phenolic  acids),  carbohydrates,  polycyclic  aromat- 
ics, and  metals.  Neutron  activation  analysis  was 
used  to  measure  quantitatively  and  qualitatively 
the  following  trace  elements  in  humic  acids  and 
their  hydrolysis  products:  Ag,  Fe,  Co,  Cs,  Eu,  Sb, 
Sc,  Se,  and  Sr.  The  concentrations  observed 
ranged  from  0.05  to  2,730  microgram  of  a  single 
microconstituent  per  gram  of  sample.  Experimen- 
tal data  were  compared  with  the  laboratory  experi- 
ments on  determination  of  stability  constants  for 
metal  complexes  of  humic  acids  and  their  hydroly- 
sis products.  From  these  data  it  is  possible  to 
suggest  the  ecological  importance  of  trace  metals 
bonded  to  humic  acids.  The  role  of  humic  acids  in 
the  cycling  of  trace  elements  in  the  Sava  River 
biocycle  is  discussed.  (Rochester-PTT) 
W86-05571 


ORGANOCHLORINE  RESIDUES  IN  FRESH- 
WATER FISHES  IN  NIGERIA, 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Chem- 
istry. 

S.  S.  Atuma,  and  C.  O.  Eigbe. 
International   Journal   of  Environmental    Studies 
UEVAW,  Vol.  24,  No.  3/4,  p  251-254,  May  1985. 
1  tab,  12  ref. 

Descriptors:  'Pesticides,  'Water  pollution,  'Or- 
ganochlorine  residues,  'Nigeria,  'Freshwater  fish, 
Lindane,  HCB,  DDT,  DDE,  Bendel  State,  Mud 
catfish,  Elephant  snout  fish,  African  bony  tongue, 
Snake  head  fish,  Catfish,  Mormyrus  macrophthal- 
mus,  Heterotis  niloticus,  Channa  obscura,  Chry- 
sichthys  nigrodigitatus,  Tilipia  zilla. 

The  presence  of  organochlorine  pesticide  residues 
was  investigated  in  fish  from  various  freshwater 
ecosystems  in  Bendel  State  of  Nigeria.  The  fish 
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species  were  those  commonly  used  for  human  con- 
sumption (mud  catfish,  Clarias  lazera;  elephant 
snout  fish,  Mormyrus  macrophthalmus;  African 
bony  tongue,  Heterotis  niloticus;  snake  head, 
Channa  obscura;  cat  fish,  Chrysichthys  nigrodigi- 
tatus;  and  Tilipia  Zilli).  Among  the  compounds 
were  the  DDT  group,  HCB,  and  lindane  (gamma- 
benzene  hexachloride).  The  results  indicate  an  ap- 
preciable accumulation  in  fish  of  P.P-DDT,  P,P'- 
DDE,  and  lindane.  Although  the  levels  of  residues 
found  in  this  study  may  not  be  regarded  as  hazard- 
ous, a  closer  study  of  the  occurrence,  distribution, 
and  possible  effects  of  these  pesticides  in  selected 
biota  is  recommended.  (Rochester-Pi  1) 
W86-05579 


REGRESSION  MODELS  FOR  ESTIMATING 
STORM  RUNOFF  LOAD  AND  ITS  APPLICA- 
TION TO  LAKE  KASUMIGAURA, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Water  and  Soil  Environment  Div. 

S.  Ebise,  and  T.  Goda. 

International   Journal   of  Environmental    Studies 

IJEVAW,  Vol.  25,  No.  1/2,  p  73-85,  June  1985.  7 

fig,  4  tab,  5  ref. 

Descriptors:  *Water  pollution  sources,  'Path  of 
pollutants,  'Regression  models,  *Storm  runoff, 
•Lake  Kasumigaura.  Japan,  Phosphorus,  Nitrogen, 
Chemical  oxygen  demand,  Mathematical  model, 
Storms,  Runoff  rates,  Nonpoint  pollution  sources. 

Regression  models  are  proposed  for  accurate  esti- 
mation of  storm  runoff  load.  Regression  equations 
are  obtained  for  the  relationship  between  final  cu- 
mulative load  and  flow  during  direct  runoff  by 
each  storm  event.  The  models  are  applied  to  esti- 
mate annual  nutrient  load  by  all  influent  rivers  into 
Lake  Kasumigaura  (Japan)  for  a  model  year  of 
average  annual  rainfall.  The  load  in  dry  weather  is 
calculated  from  observed  data  of  all  influent  rivers. 
Total  annual  load  for  a  year  is  the  sum  of  loads  in 
dry  weather  days  and  loads  in  wet  weather  days. 
The  ratios  of  load  in  wet  weather  day  to  total 
annual  loads  are  as  follows:  29%  for  total  N,  51% 
for  total  P,  53%  for  total  chemical  oxygen 
demand,  22%  for  dissolved  N,  22%  for  dissolved 
P,  and  30%  for  dissolved  chemical  oxygen 
demand.  (Author's  abstract) 
W86-05584 


CHEMICAL  MECHANISMS  OF  ACID  GEN- 
ERATION IN  THE  TROPOSPHERE, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO.  Atmospheric  Chemistry  Div. 
J.  G.  Calvert,  A.  Lazrus,  G.  L.  Kok,  B.  G.  Heikes, 
and  J.  G.  Walega. 

Nature  NATUAS,  Vol.  317,  No.6032,  p  27-35, 
September  5,  1985.  8  fig,  1  tab,  32  ref. 

Descriptors:  *Acid  rain,  'Troposphere,  *Acid  gen- 
eration, 'Path  of  pollutions,  'Chemical  reactions, 
Computer  models,  Atmospheric  deposition,  Oxida- 
tion, Kinetics,  Sulfates,  Nitrates,  Sulfuric  acid, 
Water  pollution  sources. 

Diverse  chemical  pathways  in  the  troposphere 
convert  sulfur  and  nitrogen  oxides  and  organic 
compounds  into  acids, involving  the  gas  and  liquid 
phases,  and  possibly  certain  suspended  aerosols. 
The  rates  of  acid  generation  are  critically  affected 
by  the  extent  of  generation  of  the  oxidizing  species 
and  the  kinetics  of  the  reactions.  Eastern  United 
States  precipitation  shows  a  strong  variation  in  the 
deposition  of  sulfates  in  contrast  to  nitrates  and  the 
observed  seasonal  trends  have  been  rationalized  by 
computer  simulations.  Recent  tropospheric  meas- 
urements of  gaseous  hydrogen  peroxide  show  that 
this  gas  is  a  major  oxidant  leading  to  sulfuric  acid 
generation  in  cloud  water.  (Khumbatta-PTT) 
W86-05597 


QUANTITATIVE  IMPORTANCE  OF  ALKA- 
LINITY FLUX  FROM  THE  SEDIMENTS  OF 
ACID  LAKES, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

R.  Carignan. 

Nature  NATUAS,  Vol.  317,  No.  6033,  p  158-160, 

12  September  1985.  1  fig,  1  tab,  17  ref.  NSERC 


University  Research  Fellowship. 

Descriptors:  'Acid  rain,  'Alkalinity,  'Acid  water, 
•Quantitative  analysis,  'Lake  sediments,  Alkaline 
soils,  Hydrogen  ion  concentration,  Chemical  anal- 
ysis, Hydrology,  Diffusion,  Sediment-water  inter- 
faces. 

The  recognition  of  lake  acidification  as  an  impor- 
tant environmental  problem  has  recently  stimulat- 
ed the  development  of  predictive  models  linking 
strong  acid  loading  to  lake  pH  or  alkalinity.  The 
mass  balance  approach  has  been  used  to  predict 
lake  alkalinity  from  measured  stream  and  precipita- 
tion chemistry  and  from  watershed  hydrology. 
This  requires  that  all  important  positive  or  nega- 
tive alkalinity  fluxes  within  the  system  be  consid- 
ered. Potentially  important  sources  of  alkalinity  in 
acid  lakes  are  the  diffusive  loss  of  H(  +  )  to  the 
sediments  and  loss  of  HC03(-)  from  the  sediments. 
The  relative  importance  of  these  fluxes  has  gener- 
ally been  overlooked.  The  flux  of  alkalinity  across 
the  sediment-water  interface  is  estimated  here  for 
one  lake  subject  to  relatively  high  acid  deposition 
and  shows  the  significant  role  of  sediment-water 
interactions  in  the  alkalinity  balance  of  some  acid 
lakes.  (Khumbatta-PTT) 
W86-05599 


THERMAL  ANOMALD2S  DUE  TO  INJEC- 
TION-WELL DISCHARGES  IN  POROUS 
AQUIFERS, 

Zweckverband  Landeswasserversorgung,  Stutt- 
gart (Germany,  F.R.). 
H.  Mehlhorn,  and  H.  Kobus. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  593-604,  5  fig, 
5  ref. 

Descriptors:  'Thermal  pollution,  'Injection  well 
discharges,  'Aquifers,  'Infiltration  rate,  Heated 
water,  Cooling  water,  Buoyancy,  Outflow  distribu- 
tion, Groundwater  distribution,  Rayleigh  number. 

Infiltration  wells  discharging  industrial  cooling 
water  or  water  from  heat  pumps  give  rise  to  tem- 
perature and  hence  densisty  differences  in  the  re- 
ceiving groundwater.  These  produce  buoyancy  ef- 
fects which  may  alter  the  outflow  distribution  con- 
siderably, cause  vertical  flow  near  the  well  and 
lead  to  temperature  stratification.  These  effects 
have  been  investigated  in  a  three-dimensional  nu- 
merical flow  and  heat-transport  model  and  verified 
by  laboratory  tank  experiments.  The  results  show 
at  which  parameter  combinations  (relative  infiltra- 
tion rate,  relative  buoyancy  and  Rayleigh  number) 
stratification  is  important,  or  vertically  mixed  con- 
ditions throughout  the  aquifer  are  to  be  expected. 
The  results  give  a  tool  for  an  estimation  of  the 
extent  of  temperature  anomalies  and  thus  provide 
an  aid  in  groundwater  management  as  well  as 
prerequisite  for  underground  heat-budget  consider- 
ations. (See  also  W86-05679)  (Lantz-PTT) 
W86-05683 


MODELLING  OF  THE  PROCESSES  OF  SEEP- 
AGE AND  TRANSPORT  OF  DISSOLVED 
SOLIDS  IN  GROUNDWATER, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 
Problem. 

M.  G.  Khublaryan,  and  I.  O.  Yushmanov. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  843-852,  2  fig, 
9  ref. 

Descriptors:  'Dissolved  solids,  'Path  of  pollutants, 
'Groundwater  pollution,  'Mathematical  models, 
'Groundwater  movement,  Seepage,  Groundwater 
level,  Groundwater  recharge,  Hydrodynamics, 
Heterogeneity,  Anisotropy. 

Data  on  groundwater  resources  and  quality  are 
required  for  planning  groundwater  development. 
A  mathematical  model  allowing  the  estimation  of 
changes  in  the  groundwater  level,  movement  and 
dissolved  solids  content  with  given  parameters  of 
groundwater  formation  and  pollution  sources  is 


proposed.  The  model  is  based  on  the  combined 
numerical  solution  of  the  unconfined  flow  problem 
and  the  hydrodynamic  problem  of  dissolved  solids 
transport  in  the  saturated  zone  of  heterogeneous 
and  anisotropic  porous  media.  (See  also  W86- 
05679)  (Author's  abstract) 
W86-05703 


INFLUENCE  OF  SDLICATE  GEL  INJECTIONS 
ON  GROUNDWATER  QUALITY, 

Bundesgesundheitsamt,  Berlin  (Germany,  F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
M.  Barowsky,  R.  Oetting,  and  G.  Milde. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  971-982,  1  fig, 
2  tab,  3  ref. 

Descriptors:  'Groundwater  pollution,  'Water 
quality,  'Silicate  gel  injections,  'Soil  compaction, 
Water  pollution  effects,  Soil  consolidation,  Organ- 
ic compounds,  Heavy  metals,  Leaching,  Inorganic 
compounds,  West  Germany. 

Groundwater  analyses  were  performed  over  a 
period  of  25  months  in  samples  from  3  sites  which 
had  been  treated  with  silicate  gel  injections  of 
different  concentration  and  composition.  The  re- 
sults were  compared  to  theoretical  aspects.  Silicate 
gels  often  reduce  the  permeability  of*  the  injected 
medium  by  several  orders  of  magnitude  whereby 
their  consistency  may  be  varied  between  that  of 
yoghurt  and  that  of  sandstone.  Soft  gels  are  used 
for  sealing  of  interstices  to  maintain  foundation 
trenches  dry  without  a  previous  lowering  of  the 
groundwater  table.  At  present,  an  annual  volume 
of  about  100,000  to  200,000  cu  m  of  soil  are  solidi- 
fied with  20,000  to  40,000  tons  of  chemical  solu- 
tions in  the  Federal  Republic  of  Germany  includ- 
ing Berlin  (West).  The  tendency  is  still  increasing. 
Correspondingly,  the  public  interest  in  a  determi- 
nation of  the  impact  on  groundwater  and  sedi- 
ments caused  by  silicate  gel  injections  is  increasing. 
Studies  have  shown  that  silicate  gel  injections  are 
likely  to  produce  groundwater  pollution.  Even  at 
large  scale  construction  sites,  the  resulting  rise  of 
pH  is  of  minor  importance  since  it  will  remain 
limited  to  the  area  close  to  the  injection  site  which 
is  of  no  importance  for  water  catchment.  Rather, 
there  will  be  a  leaching  or  mobilization  of  heavy 
metals,  organic  compounds  or  inorganic  salts  to 
such  an  extent  that  there  is  no  longer  an  adequate 
dilution,  and  the  microbial  self-purification  poten- 
tials of  the  groundwater  are  continuously  sur- 
passed over  wide  areas.  An  exact  prediction  of  the 
effects  of  silicate  gel  injections  upon  groundwater 
quality  is  impossible  with  current  knowledge,  and 
for  this  reason,  it  is  advisable  to  monitor  ground- 
water quality  by  suitable  means  in  the  event  of 
silicate  gel  injection,  taking  into  account  the  extent 
of  such  an  injection.  (See  also  W86-05679)  (Lantz- 
PTT) 
W86-05714 


ANALYSIS  OF  MIGRATION  PROCESSES  IN 
GROUNDWATER  BY  ADD  OF  NUMERICAL 
MODELS, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Wasser- 
wirtschaft,  Hydrologie  und  Landwirtschaftlichen 
Wasserbau. 

P.  W.  Boochs,  C.  Bugner,  and  R.  Mull. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  993-1003,  4  fig, 
4  ref. 

Descriptors:  'Groundwater  movement,  'Ground- 
water pollution,  'Numerical  analysis,  'Model  stud- 
ies, 'Path  of  pollutants,  Hydraulic  properties, 
Water  quality,  Plumes,  Landfills,  Environmental 
effects,  Chlorine,  Sodium,  Iron,  Sulfates,  Transmis- 
sivity,  Groundwater  recharge. 

The  evaluation  of  groundwater  contamination  re- 
quires the  application  of  numerical  models  to  back- 
trace the  development  of  the  plume,  to  detect  the 
sometimes  unknown  source  and  its  type,  and  to 
determine  the  influencing  hydraulics.  By  means  of 
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a  landfill  and  its  environmental  impact,  the  use  of  a 
transport  model  is  demonstrated.  The  useful  con- 
nection of  experimental  investigations  and  numeri- 
cal modelling  is  shown  monitoring  the  contaminant 
migration  at  the  landfill.  Hydraulic  data  (such  as 
transmissivity  and  recharge  rates)  were  incorporat- 
ed into  the  model,  as  were  water  quality  data  (such 
as  sampling  data  for  Cl(-),  Na(  +  ),  S04<~),  and 
Fe(+  +X+  +  +))•  The  collected  data  were  used  to 
determine  both  the  flow-field  and  the  plume  of 
contamination  downgradient  of  the  landfill.  The 
transport  model  served  to  check  which  parameters 
influence  the  migration  process.  Furthermore,  the 
temporal  propagation  of  the  plume  could  be  deter- 
mined. (See  also  W86-05679)  (Lantz-PTT) 
W86-05716 


DETECTION  AND  ASSESSMENT  OF 
GROUNDWATER  CONTAMINATIONS  BY  OR- 
GANIC CHEMICALS, 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-05720 


IMPACT  OF  TECHNOGENETIC  FACTORS 
AND  WATER  WITHDRAWAL  ON  HYDRO- 
CHEMICAL  CONDITIONS  OF  WATER-BEAR- 
ING SYSTEMS, 

Vsesoyuznyi  Nauchno-Issledovatel'skii  Inst.  Gi- 
drogeologii  i  Inzhenerdoi  Geologii,  Moscow 
(USSR). 

V.  M.  Goldberg. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,   1983.  p   1055-1062. 

Descriptors:  'Groundwater  mining,  'Industrial 
wastes,  'Technogenetic  pollution,  'Groundwater 
potential,  'Chemical  composition,  Groundwater, 
Mineralization,  Groundwater  pollution,  Aquifers, 
Drinking  water,  Potable  water,  Monitoring. 

Groundwater  production  leads  to  interrelated 
changes  in  hydrodynamic  and  hydrochemical  con- 
ditions of  the  aquifer.  Prediction  of  the  quality  of 
the  withdrawn  groundwater  involves  an  assess- 
ment of  the  time  of  the  unconditioned  water  en- 
trainment  to  a  water  intake  and  an  evaluation  of 
changes  in  the  mineralization  of  the  withdrawn 
water.  Partial  use  of  natural  unconditioned  water 
can  considerably  enlarge  the  groundwater  safe 
yield  suitable  for  a  drinking  water  supply.  Ground- 
water pollution  is  related  to  a  technogenetic  pollu- 
tion of  the  environment.  To  control  the  ground- 
water pollution  it  is  necessary  to  create  a  special- 
ized system  of  monitoring  and  to  coordinate  the 
observations  of  the  groundwater  state  with  the 
observations  of  the  environmental  state.  (See  also 
W86-05679)  (Author's  abstract) 
W86-05721 


METHOD  OF  WORKING  AND  EMPLOY- 
MENT OF  EDP  DURING  THE  PREPARATION 
OF  GROUNDWATER  VULNERABILITY 
MAPS, 

Niedersaechsisches    Landesamt    fuer    Bodenfors- 

chung,  Hanover  (Germany,  F.R.) 

For  primary  bibliographic  entry  see  Field  7C. 
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POSSIBLE  CHANGES  IN  GROUNDWATER 
QUALITY  RESULTING  FROM  RIVER  CHAN- 
NELIZATION AND  IMPOUNDMENT, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
lungswasserwirtschaft. 
H.  H.  Hahn,  and  G.  L.  Troubounis. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  1087-1103,  5 
fig,  2  tab,  17ref. 

Descriptors:  'Groundwater  quality,  'Rivers,  'Res- 
ervoirs, 'Channeling,  'Surface-groundwater  rela- 
tions, Chemical  composition,  Biological  properties, 
Biochemistry,  Physical  properties,  Infiltration,  An- 
aerobic conditions. 


Anthropogenic  changes  of  free-flowing  river  sys- 
tems, such  as  impoundment  and  channelization 
lead  to  changes  in  river  geometry,  changes  in  the 
hydraulic  regime  and  also  changes  in  physico- 
chemical  and  bio-chemical  reaction  characteristics. 
All  this  leads  to  definite  and  in  many  instances 
quantifiable  changes  of  the  quality  of  the  surface 
water.  When  groundwater  is  withdrawn  from 
wells  close  to  surface  waters,  significant  amounts 
of  infiltrated  surface  water  enter  the  well.  In  this 
instance,  the  quality  of  the  infiltrated  surface  water 
will  affect  or  control  the  quality  of  the  pumped 
water.  In  this  discussion  the  major  effects  of  the 
sediments  within  the  river  are  elaborated,  such  as 
the  quality  of  water  and  its  control  with  respect  to 
accumulation  rates  of  organic  matter  and  quantity 
of  suspended  solids.  It  is  argued  that  increased 
transport  of  dissolved  substances  in  the  course  of 
infiltration  must  be  expected.  The  nature  of  these 
transported  substances  will  reflect  the  predomi- 
nantly anoxic  or  anaerobic  conditions  in  the  sedi- 
ment layer.  (See  also  W86-05679)  (Author's  ab- 
stract) 
W86-05724 


EFFECT  OF  FERTILIZER  USE  ON  GROUND 
WATER  QUALITY  IN  INDIA, 

Central  Groundwater  Board,  Lucknow  (India). 
B.  K.  Handa. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  1105-1119,  9 
fig,  1  tab,  9  ref. 

Descriptors:  'Groundwater  quality,  'India,  'Fer- 
tilizers, Nitrates,  Phosphates,  Aquifers,  Confined 
aquifers,  Well  water,  West  Bengal,  Orissa,  Assam, 
Kerala,  Groundwater,  Humid  climates,  Water  pol- 
lution sources. 

A  comparison  of  concentrations  of  nitrates,  potas- 
sium and  phosphate  ions  present  in  shallow  uncon- 
fined  and  deeper  semi-confined  to  confined 
aquifers  from  different  parts  of  India  has  shown 
that  the  former  contain  generally  higher  concen- 
trations of  these  nutrients  as  compared  to  the 
latter.  The  highest  values  recorded  for  these  pa- 
rameters in  dug  well  waters  were  N03:  1302  mg/1, 
K:  1050  mg/1  and  P04:  3.65  mg/1.  This  phenome- 
non, it  is  suggested,  is  due  to  the  phenomenal 
increase  in  the  use  of  fertilizers,  the  consumption  of 
which  has  risen  from  69,000  tons  in  1950-51  to  5.26 
million  tons  in  1979-80.  There  was  no  correlation 
between  increase  in  N03  content  and  increase  in 
K,  due  no  doubt  to  the  differences  in  the  chemistry 
of  these  constituents  in  the  soil.  For  N03  and  P04, 
a  weak  inverse  relationship  was  observed.  Further, 
in  eastern  India,  viz.  in  W.  Bengal,  Orissa,  Assam, 
etc.,  and  in  SW  India,  i.e.  in  Kerala,  due  to  humid 
climate,  etc.  the  concentrations  of  these  constitu- 
ents were  lower  compared  to  their  concentrations 
in  ground  waters  from  the  arid  or  semi-arid  parts 
of  India.  (See  also  W86-05679)  (Author's  abstract) 
W86-05725 


SURVTVAL  OF  SOME  PATHOGENIC  AND  PO- 
TENTIAL PATHOGENIC  BACTERIA  IN 
GROUNDWATER, 

Bundesgesundheitsamt,  Berlin  (Germany,  F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
D.  Kaddu-Mulindwa,  Z.  Filip,  and  G.  Milde. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  1137-1145,  4 
fig,  1  tab,  6  ref. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water quality,  'Pathogenic  bacteria,  Escherichia 
coli,  Salmonella  typhymurium,  Pseudomanas  aeru- 
ginosa, Aquifers,  Wastewater,  Groundwater  re- 
charge, Drinking  water,  Potable  water. 

Improper  draining  off  of  wastewater,  sewage  and 
wastewater  land  application,  and  an  accidental 
contamination  of  groundwater  during  a  ground- 
water recharge,  can  lead  to  contamination  of 
aquifers  with  pathogenic  and  potentially  pathogen- 
ic microorganisms.  If  no  inactivation  of  these 
microorganisms  takes  place,  the  hygienic  quality  of 


the  groundwater  can  be  affected.  It  is  therefore 
important  for  securing  unobjectionable  drinking 
water  supplies  to  verify  whether,  for  the  dimen- 
sioning of  the  groundwater  protection  zones,  the 
50  days  die  off  theory  for  the  bacteria  introduced 
into  groundwater  aquifers,  holds  true.  In  model 
experiments  carried  out  in  the  laboratory  to  verify 
the  survival  of  some  bacteria  in  groundwater  kept 
at  10  +  or  -  1  degree  C,  only  two  of  the  tested 
bacteria  did  not  survive  more  than  10-30  days.  In 
spite  of  differences  in  reduction  rates,  Escherichia 
coli,  Salmonella  typhimurium,  Pseudomonas  aeru- 
ginosa and  other  pathogenic  or  potentially  patho- 
genic bacteria  survived  up  to  100  days  or  even 
longer  in  groundwater  with  or  without  the  addi- 
tion of  sand  from  an  aquifer.  These  findings  can  be 
of  importance  for  determining  groundwater  pro- 
tection zones.  (See  also  W86-05679)  (Lantz-PTT) 
W86-05727 


GROUND-WATER  POLLUTION  BY  NITRATE, 

Bremer    Umweltinstitut    fuer    die    Analyse    und 
Bewertung  von  Schadstoffen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see   Field   5G. 

W86-05729 


POLLUTION  OF  GROUNDWATER  FROM 
DIFFUSE  SOURCES, 

Umweltbundesamt,  Berlin  (Germany,  F.R.). 
H.  P.  Luhr,  and  W.  Muschack. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  1171-1184,  2 
tab,  6  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution sources,  Industrial  pollution,  Air  pollution, 
Agricultural  pollution,  Organic  compounds,  Hy- 
drocarbons, Roadway  pollution,  Traffic  pollution, 
Pesticides,  Fertilizers,  Heat  pumps. 

Urban  and  industrialized  regions  are  polluted  by 
noxious  substances  from  various  activities  or  dif- 
fuse sources,  which  may  reach  the  groundwater  in 
precipitations.  The  sources  and  activities  discussed 
are:  1)  street  pollution,  2)  air  traffic  pollution,  3) 
construction  pollution,  4)  pollution  from  agricul- 
ture and  forestry,  4)  gardening,  5)  leaky  sewage 
systems,  6)  air-transmitted  noxious  substances,  and 
7)  pollution  from  crafts  and  industry.  Depending 
on  the  degree  to  which  the  noxious  substances 
constitute  a  water  hazard,  the  quality  of  the 
groundwater  may  be  irreversibly  impaired.  This 
applies  particularly  to  noxious  substances  which 
the  underground  is  unable  to  purify  because  they 
are  bioaccumulable  and  persistent.  (See  also  W86- 
05679)  (Lantz-PTT) 
W86-05730 


PRESENT  STATE  AND  PERSPECTIVES  OF 
REGULAR  GROUND-WATER  QUALITY  MON- 
ITORING IN  SLOVAKIA, 

Slovak     Hydrometeorological      Inst.,     Bratislava 

(Czechoslovakia). 

For  primary   bibliographic   entry  see  Field   5G. 

W86-05731 


GROUNDWATER  CONTAMINATION  FROM 
HAZARDOUS  WASTES, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 

E.  F.  Wood,  R.  A.  Ferrara,  W.  G.  Gray,  and  G  F. 

Pinder. 

Prentice-Hall,  Inc.,  Englewood  Cliffs,  NJ  07632. 

163  p. 

Descriptors:  'Fate  of  pollutants,  'Water  quality 
control,  'Landfills,  'Groundwater  pollution,  Lea- 
chates,  Water  pollution  sources.  Monitoring, 
Model  studies,  Mathematical  models,  Simulation 
analysis,  Hydrology,  Geohydrology,  Decision 
making. 

This  book  discusses  (on  an  introductory  level)  the 
mechanisms  of  groundwater  contamination  from 
landfills  and  toxic  waste  spills.  Subjects  included 
are  fate  of  hazardous  chemicals  (sources,  risk  as- 
sessment, predicting  fate,  and  transformation  proc- 
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esses  for  mathematical  models),  numerical  simula- 
tion of  groundwater  contamination,  monitoring  of 
hazardous  waste  sites,  case  studies  (groundwater 
contamination  from  landfill  leachate,  from  a  waste 
disposal  pond,  and  from  improper  disposal  or  acci- 
dental spillage  of  a  chlorinated  solvent),  and  fac- 
tors involved  in  siting  hazardous  waste  facilities. 
The  appendix  reviews  basic  information  on  hydro- 
geology  for  persons  with  limited  backgrounds  in 
geology.  (Cassar-PTT) 
W86-05794 


RANGELAND  WATERSHED  WATER  BUDGET 
AND  GRAZING  CATTLE  WASTE  NimUENT 
CYCLTNG, 

Oklahoma  Agricultural  Experiment  Station,  Still- 
water. 

J.  Powell,  F.  R.  Crow,  and  D.  G.  Wagner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB83-180844, 
Price  codes:  A17  in  paper  copy,  A01  in  microfiche. 
Report  EPA-600/2-83-017,  March  1983.  315  p,  72 
fig,  43  tab,  85  ref,  13  append.  Contract  No.  R 
803735. 

Descriptors:  *Water  pollution  sources,  *Fate  of 
pollutants,  *Fann  wastes,  'Animal  wastes,  •Non- 
point  pollution  sources,  Waste  disposal,  Range 
management,  Grazing,  Cattle,  Agricultural  runoff, 
Nutrients,  Runoff,  Agricultural  watersheds,  Live- 
stock, Vegetation,  Sediments,  Oklahoma,  Nitro- 
gen, Phosphorus,  Potassium. 

This  research  project  was  designed  to  determine 
baseline  data  concerning  the  source,  movement, 
concentration  and  factors  affecting  nonpoint  pol- 
lutants in  runoff  from  a  representative  60-hectare, 
tallgrass  prairie  watershed  grazed  by  cattle  in 
North  Central  Oklahoma.  Measurements  were 
made  to  determine  precipitation  and  runoff 
amounts  and  concentrations  of  sediment,  nitrogen, 
phosphorus,  potassium,  BOD,  COD  and  TOC. 
Concentrations  of  N,  P,  K,  Ca  and  structural  car- 
bohydrates were  determined  in  live  and  standing 
dead  vegetation  and  dung  collected  periodically 
from  different  locations  on  the  watershed.  Stock- 
ing density  and  grazing  pressure  were  calculated. 
Independent  site  factors  were  used  in  regression 
equations  to  predict  plant  species  abundance,  live 
and  standing  dead  vegetation  biomass,  utilization 
and  dung  pat  density  and  biomass.  The  amount  of 
nonpoint  source  pollution  contributed  to  receiving 
waters  by  runoff  from  the  watershed  was  compara- 
ble to  that  from  tallgrass  prairie  watersheds  in 
other  parts  of  the  United  States  and  was  minimal 
when  compared  to  other  nonpoint  sources  of  pol- 
lution. Significant  runoff  occurred  in  every  season, 
but  spring  was  the  season  with  the  greatest  poten- 
tial runoff  and  potential  pollution  because  precipi- 
tation and  soil  water  content  were  greatest  and 
ground  cover  was  lowest  at  this  time.  Sediment 
was  the  most  significant  pollutant.  Direct  overland 
movement  of  dung  into  stream  channels  was  mini- 
mal because  of  standing  vegetation  and  ground 
litter.  (Author's  abstract) 
W86-05796 


REGENERATION  OF  CHEMICAL  ELEMENTS 
FROM  SETTLING  PARTICLES  COLLECTED 
BY  SEDIMENT  TRAP  IN  FUNKA  BAY,  JAPAN, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Chem- 
istry. 

S.  Noriki,  N.  Ishimori,  and  S.  Tsunogai. 
Journal  of  the  Oceanographical  Society  of  Japan, 
Vol.  41,  No.  2,  p  113-120,  April  1985.  2  fig,  5  tab, 
26  ref. 

Descriptors:  *Funka  Bay,  *Trap  efficiency,  'Sedi- 
ment  yield,  'Aluminum,  *Path  of  pollution,  Man- 
ganese, Sedimentation,  Suspension,  Particulate 
matter,  Fluctuations,  Bays,  Japan,  Hokkaido,  Sea- 
sonal variation,  Silicate,  Cadmium,  Iron,  Phos- 
phates, Regeneration. 

Sediment  trap  experiments  were  carried  out  39 
times  from  1977  to  1981  in  Funka  Bay,  Hokkaido, 
Japan.  The  observed  total  particulate  flux  varied 
seasonally,  that  is,  the  particulate  fluxes  in  winter 
and  spring  were  larger  than  those  in  the  summer. 
The  fluxes  in  all  seasons  increased  with  depth. 
Major  components  of  settling  particles  were  alu- 


minosilicate  in  winter,  biogenic  silicate  in  spring 
and  organic  matter  and  terrestrial  material  in 
summer,  respectively.  The  fluxes  of  each  chemical 
component  observed  with  sediment  traps  were 
normalized  to  that  of  Al  by  assuming  that  the 
actual  flux  of  Al  is  equal  to  the  accumulation  rate 
onto  the  sediment  surface.  Vertical  changes  of  the 
normalized  flux  of  each  chemical  component  indi- 
cate the  following:  Fe  was  not  regenerated  from 
the  settling  particles  in  the  water  column.  Mn  was 
regenerated  in  the  lower  layer  exclusively  between 
80  m  depth  and  the  sediment  surface.  Cd  was 
actively  regenerated  in  the  upper  layer  above  80  m 
depth.  Phosphate  was  regenerated  in  the  upper 
layer,  while  biogenic  silicate  was  in  the  lower 
layer.  The  silicate  regeneration,  therefore,  occurs 
after  phosphate  regeneration.  The  material  decom- 
posing in  the  water  column  below  40  m  has  an 
atomic  ratio  of  P:Si:C=  1:52:128.  (Author's  ab- 
stract) 
W86-05814 


CONTINUOUS  MEASUREMENT  OF  ALGAE 
BIOMASS  BY  MEANS  OF  CHLOROPHYLL 
FLUORESCENCE  IN  MONITORING  STA- 
TIONS IN  LOWER  SAXONY, 

Niedersaechsischen  fuer  Wasserwirtschaft,  Hilde- 

sheim  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2H. 
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CONTENTS  OF  METALS  AND  SUSPENDED 
SOLIDS  IN  THE  RHINE.  PART  n, 

BASF  A.G.,  Ludwigshafen  am  Rhein  (Germany, 

F.R.). 

K.  G.  Malle. 

Zeitschrift  fuer  Wasser  -und  Abwasserforschung 

ZWABAQ,  Vol.   18,  No.  5,  p  207-209,  October 

1985.  2  fig,  3  tab,  12  ref. 

Descriptors:  *Water  pollution  sources,  'Suspended 
solids,  'Metals,  'Rhine  River,  Chromium,  Copper, 
Zinc,  Cadmium,  Mercury,  Lead,  Nickel,  Germany, 
Pollution. 

The  load  of  Cr,  Cu,  Zn,  Cd,  Hg,  Pb,  and  Ni  in  the 
Rhine  is  still  decreasing.  The  decrease  mainly 
occurs  in  the  concentration  of  the  suspended 
solids.  According  to  the  'Index  of  Geoaccumula- 
tion'  of  Mueller,  the  suspended  solids  in  1983  were 
'practically  not  contaminated'  by  Hg,  Cu,  Cr,  Ni 
less  contaminated  to  strongly  contaminated'  by  Zn 
and  Pb  and  'strongly  contaminated'  by  Cd.  A 
further  decrease  in  Cd  contamination  by  Cd  can  be 
expected.  (Author's  abstract) 
W86-05823 


BEHAVIOR  OF  READELY  VOLATILE  CHLOR- 
INATED HYDROCARBONS  EN  FLOWING 
WATERS, 

Bundesanstalt     fuer     Gewaesserkunde,     Coblenz 

(Germany,  F.R.). 

H.  Hellmann. 

Zeitschrift  fuer  Wasser-  und  Abwasserforschung 

ZWABAQ,  Vol.   18,  No.  5,  p  210-216,  October 

1985.  14  fig,  6  tab,  10  ref. 

Descriptors:  'Volatile  chlorinated  hydrocarbons, 
•Path  of  pollutants,  'Chlorinated  hydrocarbons, 
Suspended  load,  Sediments,  Biodegradation, 
Rivers,  Adsorption,  Water  temperature. 

The  behavior  of  readily  volatile  chlorinated  hydro- 
carbons in  flowing  waters  includes  different  proc- 
esses such  as  adsorption  on  suspended  matter  and 
sediments,  photochemical  and  biochemical  degra- 
dation and  transition  from  the  liquid  phase  into  the 
vapor  phase.  These  processes  which  may  also  take 
place  separately  are  partly  in  competition  with  one 
another.  Beyond  that,  the  variations  in  the  concen- 
tration of  substances  at  an  observation  station  in 
the  course  of  a  year  should  be  interpreted  from 
hydrological  aspects  on  the  basis  of  detailed  nu- 
merical data,  while  taking  the  changes  in  discharge 
and  water  temperature  into  consideration.  (Au- 
thor's abstract) 
W86-05824 


SEVERE     HEPATOTOXICITY     CAUSED     BY 
THE  TROPICAL  CYANOBACTERIUM  (BLUE- 


Sourcet  Of  Pollution — Group  5B 

GREEN  ALGA)  CYLINDROSPERMOPSIS  RA- 
CIBORSKH  (WOLOSZYNSKA)  SEENAYA  AND 
SUBBA  RAJU  ISOLATED  FROM  A  DOMESTIC 
WATER  SUPPLY  RESERVOER, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-05828 


PERSISTENCE  OF  PENTACHLOROPHENOL 
EN  A  WASTEWATER-ESTUARENE  AQUACUL- 
TURE  SYSTEM, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
J.  J.  Seidler,  M.  Landau,  F.  E.  Dierberg,  and  R.  H. 
Pierce. 

Bulletin  of  Environmental  Contamination  Toxicol- 
ogy BECTAG,  Vol.  36,  No.  1,  p  101-108,  January 
1986.  2  fig,  24  ref. 

Descriptors:  'Path  of  pollutants,  'Pentachloro- 
phenol,  'Wastewater,  'Estuaries,  'Aquaculture, 
Shrimp,  Pesticides,  Sediments,  Zooplankton, 
Bioaccumulation,  Microbial  degradation,  Phenols. 

Approximately  80  million  pounds  of  pentachloro- 
phenol  (PCP)  and  its  salts  are  used  each  year  as 
biocides.  This  project  was  undertaken  to  examine 
the  accumulation  and  elimination  of  PCP  in  an 
estuarine  aquaculture  system  receiving  sewage  as  a 
nutrient  source  for  raising  shrimp.  PCP  accumula- 
tion in  surface  sediment  was  found,  possibly  by 
absorption  to  detritus  settling  to  the  bottom,  as- 
similation into  benthic  algae  and  ingestion  by  zoo- 
plankton  with  deposition  in  fecal  pellets.  Loss  of 
PCP  in  sediment  probably  occurs  through  microbi- 
al degradation.  Both  the  shrimp  and  the  water 
column  exhibited  similar  PCP  concentrations, 
which  suggests  that  the  shrimp  did  not  accumulate 
PCP  through  the  benthic  food  chain.  Once  the 
source  of  PCP  contamination  was  removed,  no 
persistance  was  observed  in  water  or  sediment, 
indicating  no  long  term  effects  to  the  ecosystem. 
(Adams-PTT) 
W86-05832 


SALINITY,  CHLOREDE,  AND  DENSITY  RELA- 
TIONSHIPS IN  ION  ENRICHED  ONONDAGA 
LAKE,  NY, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
S.  W.  Effler,  K.  Schimel,  and  F.  J.  Millero. 
Water,  Air,  and  Soil  Pollution,  Vol.  27,  No.  1-2,  p 
169-180,  January  1986,  2  fig,  5  tab,  21  ref.  NSF 
grant  OCE  8120659. 

Descriptors:  'Salinity,  'Chlorine,  'Density,  Physi- 
cal properties,  New  York,  Onodaga  Lake,  Lakes, 
Ion  transport,  Pollution,  Stratification,  Density 
stratification. 

The  relationship  between  salinity  (S),  chlorinity 
(CI)  and  density  (d)  for  the  ion  polluted  (S=3  to 
4.5  per  thousand)  and  stratified  Onondaga  Lake  are 
presented.  The  data  base  includes  220  determina- 
tions of  the  major  ionic  components  collected  from 
ten  equally  spaced  depths.  The  salinity  (S)  and 
ionic  strength  (I)  in  the  lake  can  be  estimated  from 
S=  1.85  Cl-0.28  where  CI  is  in  g  kg  to  the  (-1) 
power  and  I=1.456(C1  (-))-  0.039,  where  (CI)  is  in 
mmol  L  to  the  (-1)  power.  Due  to  the  high  concen- 
tration of  Ca  (2+)  in  the  lake,  the  seawater  equa- 
tion of  state  could  not  be  used  to  estimate  reliable 
densities  of  the  lake.  A  reliable  equation  of  state  for 
Onondaga  Lake  was  derived  from  the  composition 
data.  The  high  ionic  content  of  the  lake  depresses 
the  temperature  of  maximum  density  to  3.18  de- 
grees and  alters  the  stratification  of  the  lake.  The 
salinity  component  of  the  stratification  represents 
41%  of  the  total  density  stratification.  (Masters- 
PTT) 
W86-05841 


MOSSBAUER  STUDIES  OF  THE  SPECIATION 
OF  TREBUTYLTEN  COMPOUNDS  IN  SEA- 
WATER  AND  SEDIMENT  SAMPLES, 

District  of  Columbia  Univ.,  Washington.  Dept.  of 

Chemistry. 

G  Eng,  O.  Bathersfield,  and  L.  May. 

Water,  Air,  and  Soil  Pollution,  Vol.  27,  No.  1-2,  p 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Source*  Of  Pollution 


191-197,  January  1986,  2  fig,  2  tab,  10  ref. 

Descriptors:  "Water  pollution,  *Heavy  metals, 
•Organometallic  pesticides,  'Seawater,  'Tributyl- 
tin  compounds,  Aerobic  conditions,  Anaerobic 
conditions,  Sediments,  Marine  sediments,  Antifou- 
lant  agents. 

The  antifoulant  agents,  bis-(tributyltin)  oxide 
(TBTO),  tributyltin  acetate  (TBTOAc)  and  tribu- 
tyltin  chloride  (TBTC1)  were  mixed  with  distilled 
water  and  seawater  and  the  Mossbauer  spectra  of 
their  chloroform  extracts  were  examined.  The 
compounds  were  also  mixed  with  aerobic  and  an- 
aerobic sediments,  and  the  Mossbauer  spectra  of 
the  sediments  examined.  TBTO  was  converted  to 
the  hydroxide  compound  in  all  media  except  in 
anaerobic  sediment  where  it  was  converted  to  an 
unidentified  compound.  TBTOAc  and  TBTC1 
were  not  changed  by  mixing  with  distilled  water 
and  aerobic  sediment  but  were  converted  to  the 
hydroxide  compound  in  seawater  and  in  anaerobic 
sediment.  (Master-PTT) 
W86-05842 


CYANATRYN:  DEGRADATION  AND  EFFEC- 
TIVENESS IN  CONTROLLING  AQUATIC 
PLANTS, 

BASF  Canada,  Inc.,  Toronto  (Ontario). 
D.  MacKenzie,  G.  J.  Sirons,  and  R.  Frank. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  35,  No.  5,  p  666-672, 
November  1985,  3  tab,  4  ref. 

Descriptors:  *Cyanatryn,  *Aquatic  plants,  'Herbi- 
cides, 'Aquatic  weed  control,  Algal  blooms,  On- 
tario, Dissolved  oxygen,  Sediment. 

Many  ponds  and  small  lakes  in  Ontario  that  were 
free  of  aquatic  vegetation  two  decates  ago  are  now 
covered  with  dense  mats  of  algal  blooms,  and 
associated  submersed  and  emerged  aquatic  plants. 
These  plant  growths  have  been  promoted  by  in- 
creased nutrient  levels  and  especially  those  nutri- 
ents that  were  limiting  in  the  past.  Under  a  provin- 
cial approved  aquatic  nuisance  control  permit,  her- 
bicides have  been  field  tested  to  provide  short  term 
measures  for  controlling  excessive  plant  growth. 
One  herbicide  tested  under  this  program  was  cyan- 
tryn  which  was  used  to  treat  three  small  ponds.  At 
treatment  levels  of  50-150  microgram/L,  cyana- 
tryn  showed  excellent  efficiency  in  controlling  vas- 
cular macrophytes  within  14  to  28  days.  However, 
this  caused  a  problem  with  pond  management  be- 
cause adequate  dissolved  oxygen  (DO)  levels 
could  not  be  sustained  and  recovery  to  2.5  ppm 
DO  took  at  least  60  days.  More  research  is  needed 
on  the  persistence  of  cyanatryn  and  its  impact  on 
the  total  aquatic  ecosystem.  (Jones-PTT) 
W86-05850 


PERSISTENCE  AND  MUTAGENIC  POTEN- 
TIAL OF  HERBICIDE-DERIVED  ANILINE 
RESIDUES  IN  POND  WATER, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Bio- 
chemistry and  Microbiology. 
C.  D.  Lyons,  S.  E.  Katz,  and  R.  Bartha. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol.  35,  No.  5,  p  696-703,  November 
1985,  1  fig,  3  tab,  14  ref. 

Descriptors:  'Ponds,  'Mutagens,  'Herbicides, 
'Aniline,  Biodegradation,  Runoff,  Agricultural 
runoff,  Sludge,  Kinetics,  Fate  of  pollutants. 

Herbicides  that  contain  aniline  or  substituted  ani- 
line moieties  are  biodegraded  with  the  eventual 
release  of  the  anilines.  The  fate  of  herbicide-de- 
rived anilines  in  aquatic  environments,  which  the 
herbicides  may  contaminate  due  to  drift  or  runoff, 
was  investigated.  The  persistence  of  aniline,  3- 
chloroaniline  (3-CA),  4-chloroaniline  (4-CA),  3,4- 
dichloroaniline  (3.4-DCA),  2,6-diethylaniline  (2,6- 
DEA)  and  2,6-dinitro-4-trifluoromethylaniline  (2,6- 
DNTFA)  were  compared  in  pond  water  and  pond 
water  with  a  sewage  sludge  inoculum  as  models  of 
unpolluted  and  sewage-polluted  fresh-water  envi- 
ronments. The  kinetics  of  removal  for  the  biode- 
gradable compounds  and  the  mutagenic  potential 
of  the  anilines  and  their  biodegradation  interme- 
diates were  also  explored.  It  was  found  that  biolog- 


ical removal  of  aniline  can  occur  over  a  relatively 
wide  concentration  range.  The  high  persistence  of 
the  substituted,  compared  to  unsubstituted,  com- 
pared to  unsubstituted,  anilines  in  pond  water  was 
unexpected.  The  main  pathway  of  aniline  degrada- 
tion involves  a  dioxygenase  attach  resulting  in 
catechol.  (Jones-PTT) 
W86-05851 


226RA  AND  228RA  IN  WATER  SUPPLIES, 

Argonne  National  Lab.,  IL.  Radiological  and  En- 
vironmental Research  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W86-05869 


EFFECT  OF  ATMOSPHERIC  POLLUTION  ON 
THE  OUTFLOW  AND  ACCUMULATION  OF 
HEAVY  METALS  IN  THE  DRAINAGE  BASINS 
OF  THE  NIEPOLOMICE  FOREST  (SOUTH- 
ERN POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

M.  Reczynska-Dutka. 

Acta  Hydrobiologica,  Vol.  27,  No.  1,  p  3-16,  1985. 
2  fig,  5  tab,  30  ref. 

Descriptors:  'Air  pollution,  'Air  pollution  effects, 
•Heavy  metals,  'Catchment  areas,  'Poland, 
Runoff,  Atmospheric  deposition,  Precipitation, 
Forest  watersheds. 

The  high  level  of  atmospheric  pollution  of  the 
Niepolomice  Forest  led  to  a  greater  transport  of 
certain  metals  from  the  forest  watersheds  into  the 
stream  waters.  In  spite  of  this,  and  with  the  atmos- 
pheric loading  of  1  sq  km  of  the  forest,  outputs  of 
Pb,  Cd,  Cu,  Ni,  Zn,  and  Fe  in  the  water  was  less 
than  33%.  On  the  other  hand,  the  export  of  Mn 
from  both  of  the  examined  drainage  basins  in- 
creased, being  on  the  average  75%  for  the  Trac- 
zowka  stream  and  as  much  as  296%  for  the 
Smigne.  The  main  runoff  occurred  during  periods 
of  raised  water  levels,  and  was  a  consequence  of 
the  washing-out  of  the  metals  by  rain  or  their 
release  from  snow.  (Doria-PTT) 
W86-05889 


LIQUID-PHASE   MASS   TRANSFER   COEFFI- 
CIENTS FOR  SURFACE  IMPOUNDMENTS, 

Arkansas  Univ.,  Fayetteville. 

For  primary  bibliographic  entry  see   Field   5D. 

W86-05900 


GEOCHEMICAL    CONTROL     OF    (H+)     IN 
LAKES  RECEIVING  ACIDIC  DEPOSITION, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-O5903 


DECLINE  IN  LEAD  TRANSPORT  BY  THE 
MISSISSD7PI  RIVER, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 
J.  H.  Trefry,  S.  Metz,  R.  P.  Trocine,  and  T.  A. 
Nelsen. 

Science  SCIEAS,  Vol.  230,  No.  4724,  p  439-441, 
October  25,  1985.  4  fig,  14  ref. 

Descriptors:  'Mississippi  River,  'Water  pollution 
sources,  'Path  of  pollutants,  'Lead,  Heavy  metals, 
Gulf  of  Mexico,  Fate  of  Pollutants,  River  sedi- 
ments, Suspended  sediments. 

Inputs  of  pollutant  lead  to  the  Gulf  of  Mexico  from 
the  Mississippi  River  have  declined  by  about  40% 
within  the  past  decade.  This  decrease  has  been 
determined  from  annual  lead  loads  of  the  Mississip- 
pi River  and  from  the  lead  record  in  Mississippi 
Delta  sediments.  The  observed  trend  is  consistent 
with  reduced  consumption  of  lead  in  gasoline  in 
the  United  States.  More  than  90%  of  the  river- 
borne  lead  is  associated  with  suspended  sediments. 
Most  of  this  particle-bound  lead  is  deposited  within 
50  kilometers  of  the  river  mouth  and  is  not  easily 
leached  at  pH  values  above  3.  (Authors'  Abstract) 
W86-05906 


SURFACE  WATER  CHEMISTRY  IN  TH1 
ILWAS  BASINS, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re 

sources. 

C.  L.  Schofield,  J.  N.  Galloway,  and  G  R. 

Hendry. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26 

No.  4,  p  403-423,  December  1985.  14  fig,  5  tab,  Ij 

ref. 

Descriptors:  'Lakes,  'Acid  rain,  'Acid  lakes 
Chemical  properties,  Acidity,  Alkalinity,  Surface 
groundwater  relations,  Cations,  Hydrogen  ion  con 
centration,  Panther  Lake,  Sagamore  Lake,  Woodi 
Lake,  New  York,  Watersheds,  Aluminum  Bicar 
bonate,  Chemical  precipitation,  Soil  chemistry. 

Alkalinity  and  pH  differences  observed  betweet 
the  three  Integrated  lake  Watershed  Acidificatioi 
Study  (ILWAS)  lakes  (Panther,  Sagamore,  anc 
Woods  lakes)  are  primarily  a  result  of  inhereni 
watershed  differences  in  base  cation  supply  rates 
relative  to  comparable  strong  acid  input  levels 
The  relatively  high  proportion  of  base  rid 
groundwater  input  to  Panther  Lake  results  in  higl 
pH  and  alkalinity,  while  shallow  interflow  witl 
excess  strong  acid  and  high  Al  levels  dominates  th« 
Woods  Lake  basin.  Temporal  acidification  occun 
as  a  result  of  base  cation  dilution  and  increased 
strong  acid  anion  levels.  These  marked  changes  k 
surface  water  chemistry  are  related  to  an  upward 
shift  in  flow  paths  from  ground  water  dominated 
base  flow  to  shallow  interflow  during  increased 
snowmelt  discharge.  HN03  from  the  snowpack 
and  soil  nitrification  may  trigger  acidification  and 
Al  mobilization.  Woods  Lake  serves  as  a  second- 
ary sink  for  Al  exported  from  the  soils  of  the 
watershed,  particularly  during  the  summer  months 
when  increasing  pH  levels  induce  Al  precipitation. 
Strong  acid  neutralization  in  the  ILWAS  basin 
appear  to  be  a  two-stage  process,  with  initial  Al 
mobilization  in  upper  soil  horizons  followed  by 
primary  mineral  dissolution  and  alkalinity  produc- 
tion in  deeper  soil  horizons.  Separation  of  these 
processes  in  either  time  or  space  results  in  incom- 
plete neutralization,  acidification,  and  export  of 
inorganic  Al  to  surface  waters.  (Doria-PTT) 
W86-05907 


ILWAS  MODEL:  FORMULATION  AND  APPLI- 
CATION, 

Tetra  Tech,  Inc.,  Lafayette,  CA. 

For  primary  bibliographic  entry  see  Field  2K. 

W86-05908 


OXIDATION-INDUCED  LEACHING  OF  SUL- 
PHATE AND  CATIONS  FROM  ACID  SUL- 
PHATE SOILS, 

Helsinki   Univ.   (Finland).   Dept.   of  Agricultural 

Chemistry. 

For  primary  bibliographic   entry  see  Field   2G. 

W86-05909 


ADSORPTION  OF  MERCURY  COMPOUNDS 
BY  TROPICAL  SOD1S, 

Norges  Landbrukshoegskole,  Aas.  Dept.  of  Soil 

Fertilization  and  Management. 

For  primary  bibliographic  entry  see   Field   2G. 

W86-05911 


CHLORIDE      BUDGET      FOR      ONONDAGA 

LAKE,  NEW  YORK,  U.S.A., 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 

For  primary  bibliographic  entry  see  Field  2H. 

W86-05912 


MERCURY  POLLUTION  OF  EFFLUENT,  AIR, 
AND  SODl  NEAR  A  BATTERY  FACTORY  IN 
TANZANIA, 

Norges  Landbrukshoegskole,  Aas.  Dept.  of  Soil 

Fertilization  and  Management. 

E.  Semu,  B.  R.  Singh,  and  A.  R.  Selmer-Olsen. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 

No.  1-2,  p  141-146,  January  1986.  2  fig,  1  tab,  17 

ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


)escnptors:  'Environmental  effects,  'Mercury, 
Tanzania,  *Air  pollution,  Effluents,  Batteries,  Soil 
ontamination,  Industrial  wastes,  Chemical  analy- 
is,  Fate  of  pollutants. 

'.ffluent,  air,  and  soil  samples  were  collected  near 
battery  factory  in  Dar  es  Salaam,  Tanzania, 
/here  HgC12  is  used  to  prevent  mold  growth. 
tudies  were  performed  with  these  samples  to  ex- 
lore  the  potential  for  pollution  of  the  environment 
rom  industrial  discharge  of  Hg.  Flameless  atomic 
bsorption  spectrophotometry  was  used  for  Hg 
eterminations.  The  concentration  of  Hg  in  the 
ffluent  ranged  from  <  0.2  to  5.2  mg/1  and  the  Hg 
oncentration  varied  greatly  within  and  among 
impling  days.  Air  contained  a  mean  of  4.0  micro- 
rams/cu  m  with  little  variation  within  and  be- 
ween  sampling  days.  Soils  near  the  factory  con- 
lined  high  Hg  levels,  from  6.7  to  472  mg/kg  in  the 
nmediate  vicinity,  the  highest  level  being  associ- 
ted  with  the  disposal  of  solid  waste  (defective 
atteries).  Downwind  the  concentration  of  Hg  de- 
reased  with  increasing  distance  from  the  factory 
•suiting  in  a  soil  concentration  of  1.0  mg  Hg/kg 
bout  2  km  away.  Upwind  the  Hg  concentration 
ecreased  drastically  within  a  distance  of  100  to 
00  m.  (Doria-PTT) 
V86-05914 


JOTE  ON  THE  CHARACTERIZATION  OF  AN 
STUARTNE  MICROBIAL  COMMUNITY  EN- 
tlCHED  WITH  THE  HERBICIDE  FENURON, 

Iniversity  of  Wales  Inst,  of  Science  and  Technolo- 
y,  Cardiff.  Dept.  of  Applied  Biology. 
.  F.  Minney,  R.  J.  Parkes,  and  A.  T.  Bull, 
ournal  of  Applied  Bacteriology  JABAA4,  Vol. 
9,  No.  1,  p  17-22,  July  1985.  3  fig,  2  tab,  9  ref. 

>escriptors:  *Estuarine  environment,  *Herbicides, 
Biodegradation,  'Sediments,  'Fenuron,  'Microbi- 
1  degradation,  Aniline,  Microorganisms,  Degrada- 
on,  Pesticides. 

"he  effects  of  heterogeneous  culture  conditions  on 
lie  degradation  of  a  herbicidal  formulation  (Fen- 
ron:  1,1  dimethyl-3-phenylurea)  and  its  deriva- 
ives  (phenylurea  and  aniline)  by  a  microbial  com- 
lunity  isolated  from  an  estuarine  sediment  were 
tudied.  A  stable,  five-membered  estuarine  micro- 
ial  community  was  enriched  in  the  presence  of 
'enuron,  phenylurea,  and  aniline.  At  a  dilution 
ate  of  0.01  hr  in  the  chemostat,  partial  aniline 
tilization  occurred,  and  the  rate  increased  with 
ilution  rate.  At  the  higher  dilution  rates,  the  phen- 
lurea  component  also  was  utilized.  At  a  dilution 
ate  of  0.015/hr  in  a  fluidized  bed  system,  complete 
emoval  of  both  aniline  and  phenylurea  occurred, 
"here  was  no  evidence  of  Fenuron  degradation 
nder  any  of  the  conditions  examined.  The  results 
uggest  that  the  use  of  heterogeneous  systems  is 
esirable  if  the  study  of  xenobiotic  degradation  in 
tie  laboratory  is  to  be  useful  for  the  prediction  of 
he  degradation  of  these  compounds  under  the 
eterogeneous  conditions  which  would  be  encoun- 
ered  in  the  natural  environment.  (Doria-PTT) 
V86-05939 


SAS  CHROMATOGRAPHIC  MICROMETHOD 
fOR  TRACE  DETERMINATIONS  OF  PHEN- 
)LS, 

)klahoma   Univ.,    Norman.    Environmental    and 

Sround  Water  Inst. 

'or  primary  bibliographic  entry  see  Field  5A. 

V86-05945 


iULFATE  AND  NITRATE  CONCENTRATIONS 
HOM  A  SOUTH  GREENLAND  ICE  CORE, 

'lew  Hampshire  Univ.,  Durham.  Dept.  of  Earth 

Sciences. 

I  A.  Mayewski,  W.  B.  Lyons,  M.  J.  Spencer,  M. 

rwickler,  and  W.  Dansgaard. 

Science  SCIEAS,  232(4753):  975-977,  May,  1986.  2 

ig,  22  ref. 

Jescriptors:  *Air  pollution,  'Path  of  pollutants, 
Acid  rain,  *Ice,  'Chlorides,  'Nitrates,  Sulfates, 
Jreenland,  Oxygen  isotopes,  North  America,  Eur- 
isia,  Atmosphere,  Deposition. 

\n  ice  core  in  south  Greenland  covering  the 
>eriod  1896  to  1984  was  analyzed  for  oxygen  iso- 


topes and  chloride,  nitrate,  and  sulfate  concentra- 
tions. In  1984,  an  electromechanically  drilled  core 
was  recovered  from  a  site  40  km  southwest  and  up- 
ice  from  a  previously  drilled  site  in  south  Green- 
land. The  site  is  believed  to  be  free  of  any  local 
contaminations  and  is  located  directly  downwind 
from  seasonally  directed  air  masses  that  emanate 
from  North  America  and  Eurasia.  The  data  show 
that  the  excess  (nonsea-salt)  sulfate  concentrations 
has  tripled  since  approximately  1955.  The  increases 
may  be  attributable  to  the  deposition  of  these 
chemical  species  from  air  masses  carrying  North 
America  and  Eurasia  anthropogenic  emissions. 
(Peters-PTT) 
W86-05949 


SUMMIT  SPURS  ACID  RAIN  ACTION, 

R.  L.  Stanfield. 

National  Journal,  Vol.  18,  No.  15,  p  892-893,  April, 

1986. 

Descriptors:  'Acid  rain,  'Lakes,  'Pollutants,  'Pol- 
lution control,  Canada,  Senate,  Congress,  Coal, 
Nitrogen  oxides,  Hydrocarbons,  Carbon  monox- 
ide, Forests,  Auto  emissions,  Scrubbers,  Toxic 
sludge. 

The  acid  rain  debate  is  blowing  up  again,  stirred  by 
President  Reagan's  tacit  acknowledgement  that  the 
damage  to  lakes  that  the  Canadians  have  been 
complaining  about  is  a  serious,  man-made  problem. 
Henry  a  Waxman  is  sponsoring  an  acid  rain  con- 
trol measure  that  for  the  first  time  is  likely  to  be 
approved  by  his  House  of  Representatives  subcom- 
mittee. Robert  T.  Stafford  introduced  far-reaching 
acid  rain  control  legislation  that  will  probably  pass 
through  his  Senate  committee.  Many  environmen- 
talists are  pleased.  The  administration  has  been 
reluctant  to  spend  the  funds  already  allocated  for 
clean  coal  research  and  development:  a  $700  mil- 
lion Energy  Department  coal  research  program 
that  most  observers  say  is  too  broad  and  too  long 
range  to  have  an  immediate  impact  on  acid  rain, 
and  the  three-year,  $400  million  clean  coal  technol- 
ogy program  that  Congress  approved  over  Admin- 
istration protests.  The  focus  is  broadening  to  in- 
clude other  pollutants,  particularly  nitrogen  oxides, 
hydrocarbons  and  carbon  monoxide,  and  to  cover 
forests  as  well  as  lakes  in  many  parts  of  the  coun- 
try. Stafford's  new  bill  covers  the  entire  country, 
several  pollutants  and  auto  emissions  as  well  as 
industrial  and  power  plant  pollution.  Scrubbers 
have  been  one  of  the  most  controversial  aspects  of 
the  acid  rain  debate.  They  are  required  on  many 
new  power  plants  and  they  represent  the  one  tech- 
nology that  is  tried  and  proven  and  can  be  pur- 
chased off  the  shelf.  However,  they  are  very  inex- 
pensive to  install  on  old  power  plants.  In  addition, 
they  create  a  toxic  sludge  that  is  expensive  and 
dangerous  to  dispose  of.  State  pollution  control 
officials  prefer  a  more  flexible  approach.  (Peters- 
PTT) 
W86-05950 


EXCEPTION  THAT  APPROVES  THE  RULE: 
FDF  VARIANCES  UNDER  THE  CLEAN 
WATER  ACT, 

For  primary  bibliographic  entry  see  Field  6E. 
W86-05952 


SPILLAGE  OVER  AN  INCLINED  EMBANK- 
MENT, 

Norges  Tekniske  Hoegskole,  Trondheim.  Dept.  of 
Physics  and  Mathematics. 
For  primary  bibliographic  entry  see  Field  2E. 
W86-05968 


POSSD3LE  SEDIMENT  SCAVENGING  OF 
CHLORDANE  AND  CONTAMINATION  OF 
THE  AQUATIC  BIOTA  IN  BELMONT  LAKE, 
NEW  YORK, 

New  York  State  Office  of  Public  Health,  Albany. 
Wadsworth  Center  for  Labs,  and  Research. 
L.  W.  Wood,  P.  A.  Jones,  and  A.  Richards. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  36,  No.  2,  p  159-167, 
February  1986,  1  fig,  2  tab,  22  ref.  EPA  Grant 
S002260010. 


Descriptors:  'Water  pollution  sources,  'Chlor- 
dane,  'Aquatic  Biota,  'Belmont  Lake,  'New  York, 
Sediment,  Contamination,  Organochlorines,  Oligo- 
chaetes,  Fish,  Organic  pesticides,  Food  chain, 
Groundwater  pollution,  Biomagmfication. 

A  recreational  lake,  now  choked  with  aquatic 
weeds,  is  contaminated  with  chlordane,  a  persistent 
organochlorine  compound.  Chlordane  is  undetec- 
table in  water  samples  but  present  in  sediments  and 
surrounding  terrestrial  areas.  Another  potential 
source  is  shallow  groundwater  which  provides 
70%  of  lake  inflow.  It  is  hypothesize  that  both 
physico-chemical  and  biomagmfication  mecha- 
nisms are  responsible  for  significant  contamination 
of  fish.  Scavenging  of  chlordane  from  groundwat- 
er inflows  by  sorptive  partitioning  to  organic 
matter  in  the  sediments  may  be  the  first  step.  This 
concentrate  then  would  become  available  for  bio- 
magnification  through  the  food  web  to  fish. 
(McFarlane-PTT) 
W86-05992 


GAS  CHROMATOGRAPHIC  DETERMINA- 
TION OF  ORGANOCHLORINE  PESTICIDES; 
CONTAMINATION  OF  DICOFOL,  FENSON, 
AND  TETRADIFON  IN  FISH  AND  NATURAL 
WATERS  OF  A  WET  AREA  BESIDE  THE  MED- 
ITERRANEAN SEA, 

Valencia  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 

J.  C.  Barbera,  F.  J.  Lopez,  F.  Hernandez,  J. 
Medina,  and  A.  Pastor. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  36,  No.  2,  p  211-218, 
February  1986,  5  fig,  3  tab,  19  ref. 

Descriptors:  'Pesticides,  'Water  pollution  sources, 
'Organochlorines,  'Organic  pesticides,  'Fishkill, 
'Path  of  pollutants,  Mediterranean  Sea,  Gas  chro- 
matography, Rainfall,  Agricultural  runoff. 

A  large  fish  kill  of  mullet  (Mugil  spp.)  occurred 
near  an  agricultural  area  which  had  suffered  a 
recent  red-mite  infestation.  The  pesticides,  Dicofol, 
Fenson,  and  Tetradifon  were  detected  in  water  and 
organisms  from  the  affected  zone.  The  concentra- 
tions of  all  three  pesticides  were  higher  in  the 
viscera  and  muscles  of  the  killed  fish  than  in  live 
fish  from  the  same  location.  It  is  hypothesized  that 
the  cause  of  death  was  a  large  temporary  increase 
in  pesticide  concentration  in  the  environment  that 
resulted  from  a  brief  heavy  rainfall  which  carried 
the  pollutants  toward  the  sea.  (McFarlane-PTT) 
W86-05996 


POTENTIAL  FORMATION  OF  BROMOPHEN- 
OLS  FN  BARCELONA'S  TAP  WATER  DUE  TO 
DAILY  SALT  MINE  DISCHARGES  AND  OC- 
CASIONAL PHENOL  SPIELS, 

Sociedad  General  de  Aguas  de  Barcelona  (Spain). 
For  primary  bibliographic  entry  see  Field  5F. 
W86-05997 


EFFECTS  OF  SUSPENDED  SOLIDS  ON  THE 
BIOTRANSFORMATION  OF  ACENAPH- 
THENE, 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

W.  S.  Hall,  T.  J.  Leslie,  and  K.  L.  Dickson. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  2,  p  286-293, 

February  1986,  3  fig,  3  tab,  10  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Biotransformation,  'Priority  pollutants, 
'Acenapthene,  'Suspended  Solids,  Microorga- 
nisms, Hydrocarbons,  Physicochemical  properties, 
Aquatic  environment. 

Biotransformation  is  a  major  fate  process  for  many 
chemicals  in  aquatic  environments  but  no  general- 
izations can  be  made  about  the  importance  of 
suspended  solids  in  altering  the  biotransformation 
rate  of  chemicals.  The  effects  of  different  types  and 
varying  levels  of  suspended  solids  on  the  biotrans- 
formation rate  of  acenaphthene,  a  priority  pollut- 
ant representative  of  polynuclear  aromatic  hydro- 
carbons commonly  found  in  aquatic  environments, 
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were  determined.  The  study  demonstrated  that 
physico-chemical  characteristics  of  suspended 
solids  and/or  microbes  indigenous  to  different 
aquatic  systems  are  factors  influencing  biotransfor- 
mation of  acenaphthene  and  possibly  other  polynu- 
clear  aromatic  hydrocarbons.  (McFarlane-PTT) 
W86-05999 


MERCURY  IN  PLANTS,  SOIL,  AND  WATER 
FROM  A  CAUSTIC  CHLORINE  INDUSTRY, 

Berhampur  Univ.  (India).  Dept.  of  Botany. 
B.  P.  Shaw,  A.  Sahu,  and  A.  K..  Panigrahy. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  36,  No.  2,  p  299-305, 
February  1986,  1  fig,  2  tab,  11  ref. 

Descriptors:  'Water  pollution  sources,  *Chlorine 
production,  'Mercury,  'Industrial  wastes,  'Water 
pollution,  Plants,  Soil,  Effluents,  India,  Leaching, 
Air  pollution,  Rushikulya  River,  Estuaries,  Mud, 
Rainfall. 

The  residual  level  of  mercury  in  vegetaion  and 
concentration  in  the  effluent  and  solid  waste  of  a 
caustic  chlorine  industry  on  the  Rushikulya  River 
estuary  which  discharges  into  the  Bay  of  Bengal, 
India,  was  determined.  Mercury  is  discharged 
through  washings  as  effluent  and  sedimented  mud 
or  brine  mud.  Brine  mud  is  occasionally  removed 
and  deposited  in  a  nearby  field  subjecting  it  to 
aerial  dispersion  after  drying,  as  well  as  rain  leach- 
ing. Other  sources  of  mercury  discharge  to  the 
atmosphere  are  the  ventilation  air  outlets  from  cell 
rooms  and  hydrogen  gas  outlets.  Brine  mud  con- 
tained 597  mg/kg  dry  wt.  Plants  contained  as 
much  as  40  mgAg,  declining  with  increasing  dis- 
tance from  the  source.  (McFarlane-PTT) 
W86-O6O0O 


ECOLOGICAL  CONSEQUENCE  ASSESS- 
MENT: EFFECTS  OF  BIOENGINEERED  OR- 
GANISMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
J.  Cairns,  Jr.,  and  J.  R.  Pratt. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
2,  p   171-182,  April    1986.   4  fig,   3  tab,   32  ref. 

Descriptors:  'Genetic  engineering,  'Ecosystem  as- 
sessment, 'Infection,  'Bacteria,  Microorganisms, 
Genetics,  Conceptual  models,  Systems  analysis, 
Mesocosms,  Microcosms,  Field  tests,  Prediction, 
Toxicity. 

The  introduction  of  genetically  altered  microorga- 
nisms into  natural  ecosystems  presents  fundamen- 
tally new  problems  in  risk  assessment  and  ecologi- 
cal effect  evaluation.  Novel  microorganisms,  pro- 
duced by  any  of  several  new  methods,  have  the 
ability  to  survive  and  reproduce  in  the  environ- 
ment. Since  most  of  these  organisms  are  bacteria, 
they  have  the  potential  to  interfere  with  natural 
processes,  displace  natural  populations,  infect  new 
hosts,  move  between  ecosystems,  and  cause  far- 
reaching  ecological  disturbances.  Currently  avail- 
able methods  in  ecological  research  that  might  be 
used  in  evaluating  the  ecological  effects  of  releas- 
ing genetically  altered  microorganisms  are  critical- 
ly reviewed.  Microcosm,  mesocosm,  and  field  tests 
should  provide  valuable  predictions  concerning 
the  potential  ecological  impact  of  genetically  al- 
tered organisms.  Ecosystem  assessments  will  also 
be  useful  in  post-release  such  as  those  currently 
used  to  evaluate  toxic  impacts.  The  present  prob- 
lem does  not  require  the  development  of  new 
testing  methods  but  rather  the  creation  of  adequate 
predictive  models  (both  conceptual  and  systems- 
based)  to  predict  the  potential  for  adverse  effect  of 
genetically  altered  organisms.  (Author's  abstract) 
W86-06011 


TWO-DIMENSIONAL  PARTICLE  TRACKING 
ESTUARTNE  TRANSPORT  MODEL, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

W.-S.  Chu,  and  S.  Gardner. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
2,  p  183-189,  April  1986.  7  fig,  23  ref. 

Descriptors:  'Path  of  pollutants,  'Hydrodynamic 
models,     'Estuaries,     'Particle    tracking    model, 


•Wastewater  pollution,  'Flushing,  Mathematical 
models,  Humboldt  Bay,  California,  Pollutant  trans- 
port, Shellfish,  Water  quality. 

A  two-dimensional  particle  tracking  model  was 
developed  for  estuarine  water  quality  investiga- 
tions requires  only  the  solution  of  a  two-dimen- 
sional hydrodynamics  model  and,  therefore,  is 
more  economical  to  use  than  conventional  multi- 
dimensional estuarine  transport  models.  The 
present  model  does  not  consider  turbulent  diffu- 
sion, and  it  handles  only  conservative  constituents. 
The  model  was  applied  to  Humboldt  Bay,  Califor- 
nia, where  the  flushing  of  sewage  effluent  was 
simulated.  The  model  was  applied  to  evaluate  the 
present  release  plan,  and  to  determine  alternative 
release  plans  for  limiting  the  transport  of  sewage 
effluent  into  shellfish  producing  areas  within  the 
Bay.  The  results  showed  that  both  the  time  of 
release  and  release  duration  are  significant  factors 
in  the  determination  of  the  eventual  fate  of  the 
effluent.  By  varying  both  the  time  and  duration  of 
the  release,  and  alternative  release  scenario  with 
the  least  impact  on  the  mudflats  of  the  Bay  has 
been  proposed.  (Rochester-PTT) 
W86-O6012 


SALINITY  OF  MOTORWAY  SOILS.  I.  VARIA- 
TION IN  TIME  AND  BETWEEN  REGIONS  IN 
THE  SALINITY  OF  SOILS  ON  CENTRAL  RE- 
SERVES, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).   Dept.  of  Pure  and  Applied  Biology. 
J.  R.  Thompson,  A.  J.  Rutter,  and  P.  S.  Ridout. 
Journal  of  Applied  Ecology,  Vol.  23,  No.  1,  p  251- 
267,  1986.  8  fig,  3  tab,  29  ref. 

Descriptors:  'Highway  effects,  'Water  pollution 
sources,  'Path  of  pollutants,  'Soil  chemistry, 
•Saline  soils,  'England,  'Deicers,  'Sodium  chlo- 
ride, Soil  solution,  Seasonal  variation,  Runoff. 

The  use  of  rock  salt  for  de-icing  in  England  and 
soil  salinity  along  highways  were  investigated. 
Sodium  chloride  is  used  in  England  at  rates  vary- 
ing from  2-20  tons  per  lane  km.  The  severity  of 
winter  weather  strongly  influences  the  application 
rate,  which  varied  from  about  4  to  about  13  t/lane 
km,  as  a  mean  over  the  whole  country,  between 
1974  and  1979.  Similar  variations  in  average  appli- 
cation rate  occurred  between  northern  and  south- 
ern regions.  Sodium  concentration  in  the  0-50  mm 
layer  of  the  soil  of  central  reserves  (median  strips) 
fluctuated  considerably.  Maximum  values,  usually 
in  January-March,  were  often  several  times  the 
minima  found  in  September  and  October.  Soil 
sodium  concentrations  in  April  were  correlated 
with  salt  usage  rates  during  the  previous  winter 
and  showed  similar  regional  and  altitudinal  varia- 
bility. In  the  0-50  mm  layer  of  soil,  sodium  levels 
varied  from  <500  microgram/g  to  several  thou- 
sand microgram/g.  Sodium  was  more  persistent  in 
the  soil  than  chloride.  In  April  the  highest  concen- 
tration of  sodium,  and  often  also  of  chloride,  was 
found  in  the  0-50  mm  layer  of  the  soil  profile.  By 
October  much  of  the  sodium  has  been  transported 
to  greater  depth,  and  much  of  the  chloride  had 
disappeared  from  the  soil.  Observations  extending 
over  6  years  suggested  that  there  was  no  consistent 
annual  increase  in  the  salinity  of  the  soils  of  central 
reserves.  (See  also  W86-06034  through  W86-06036) 
(Author's  abstract) 
W86-06033 


SALINITY  OF  MOTORWAY  SOILS.  H.  DIS- 
TANCE FROM  THE  CARRIAGEWAY  AND 
OTHER  SOURCES  OF  LOCAL  VARIATION  IN 
SALINITY, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
J.  R.  Thompson,  A.  J.  Rutter,  and  P.  S.  Ridout. 
Journal  of  Applied  Ecology,  Vol.  23,  No.  1,  p  269- 
280,  1986.  6  fig,  3  tab,  6  ref. 

Descriptors:  'Highways  effects,  'Water  pollution 
sources,  Path  of  pollutants,  'England,  'Saline  soils, 
'Deicers,  'Sodium  chloride,  'Verges,  Soil  solu- 
tion, Traffic  effects,  Runoff. 

The  variation  of  soil  sodium  concentration  with 
distance  from  the  carriageway  on  central  reserves 


(median  strips)  and  verges  was  studied  on  a 
number  of  motorway  sites  in  England.  At  further 
sites  the  interaction  of  the  effects  of  distance  with 
other  aspects  of  motorway  construction  and  man- 
agement was  investigated.  On  the  standard  4  in- 
wide  central  reserve,  soil  sodium  concentration  at 
the  center  was  usually  50-70%  of  the  value  0.5  m 
from  the  carriageway,  and  curvature  of  the  motor- 
way had  no  detectable  effect  on  this  pattern.  On 
central  reserves  exceeding  7  m  in  width,  there  wag 
a  zone  at  least  2  m  wide  in  which  sodium  concen- 
tration was  <70%  of  the  value  0.5  m  from  the 
carriageway.  In  some  wide  (9-10  m)  reserves  con- 
centration in  the  central  zone  was  about  10%  of 
that  at  the  margins.  The  establishment  of  shrubs  on 
central  reserves  increased  the  soil  sodium  concen- 
tration by  about  50%.  Provided  there  was  a  hard 
shoulder  between  verge  and  carriageway,  the 
sodium  concentration  at  2  m  from  the  margin  of 
the  verge  was  between  30%  and  40%  of  that  at  the 
center  of  the  central  reserve.  Beyond  this  distance, 
sodium  concentrations  on  the  verge  were  very 
low.  There  were  effects  on  soil  sodium  levels 
related  to  the  direction  of  the  traffic  or  the  orienta- 
tion of  the  road  that  cannot  be  explained  simply. 
(See  also  W86-O6033,  W86-06035,  W86-O6036) 
(Author's  abstract) 
W86-06034 


SALINITY  OF  MOTORWAY  SOILS.  III.  SIMU- 
LATION OF  THE  EFFECTS  OF  SALT  USAGE 
AND  RAINFALL  ON  SODIUM  AND  CHLO- 
RIDE CONCENTRATIONS  IN  THE  SODL  OF 
CENTRAL  RESERVES, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
A.  J.  Rutter,  and  J.  R.  Thompson. 
Journal  of  Applied  Ecology,  Vol.  23,  No.  1,  p  281- 
297,  1986.  7  fig,  5  tab,  10  ref. 

Descriptors:  'Highways  effects,  'Water  pollution 
sources,  'Path  of  pollutants,  'England,  'Leaching, 
•Saline  soils,  'Deicers,  Sodium,  Chloride,  'Simula- 
tion, Soil  solution,  Mathematical  models,  Rainfall, 
Runoff. 

Transfer  to  the  central  reserve  (median  strip)  of 
salt  applied  to  motorway  carriageways  and  the 
leaching  of  sodium  and  chloride  ions  from  the  soil 
of  the  reserve  are  described  by  a  mathematical 
model.  The  model  was  developed  and  elaborated 
until  it  gave  a  satisfactory  fit  to  data  from  nine 
English  sites.  Given  daily  rainfall  and  monthly 
totals  of  salt  application  and  potential  evaporation, 
the  model  calculates  the  change  of  sodium  and 
chloride  concentrations  with  time  and  depth  in 
soil.  Values  of  the  transfer  and  leaching  coeffi- 
cients giving  best  fit  to  long  runs  of  data  varied 
from  site  to  site,  but  for  each  coefficient  extreme 
values  were  within  +  or  -  50%  of  the  mean.  Mean 
values  of  these  coefficients  were  used  in  calcula- 
tions of  expected  concentrations  of  sodium  and 
chloride  in  soil  0-250  mm  deep  on  31  March  at  12 
sites  distributed  through  the  motorway  system  and 
over  3  yr.  There  were  significant  relations  between 
observed  and  calculated  concentrations  at  these 
sites.  Standard  deviations  of  observed  values  from 
calculated  values  were  about  +  or  -  250  micro- 
gram/gram  for  sodium  and  -I-  or  -  100  microgram/ 
gram  for  chloride.  (See  also  W86-O6033,  W86- 
06034,  W86-06036)  (Author's  abstract) 
W86-O6035 


SALINITY  OF  MOTORWAY  SOJXS.  IV.  EF- 
FECTS OF  SODIUM  CHLORIDE  ON  SOME 
NATIVE  BRITISH  SHRUB  SPECIES,  AND  THE 
POSSIBILITY  OF  ESTABLISHING  SHRUBS 
ON  THE  CENTRAL  RESERVES  OF  MOTOR- 
WAYS, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
J.  R.  Thompson,  and  A.  J.  Rutter. 
Journal  of  Applied  Ecology,  Vol.  23,  No.  1,  p  299- 
315,  1986.  4  fig,  6  tab,  27  ref. 

Descriptors:  'Highways,  'Shrubs,  'Water  pollu- 
tion effects,  'Saline  soils,  'Salt  tolerance,  'Deicers, 
England,  Sodium,  Chlorides,  Soil  solution. 
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Individuals  of  11  native  British  shrub  species 
(Prunus  spinosa  L.,  Comus  sanguinea  L.,  Hippo- 
phae  rhamnoides  L.,  Viburnum  opulus  L.,  Acer 
campestre  L.,  Rosa  rubiginosa  L.,  Sali.x  viminahs 
L.,  Viburnum  lantana  L.,  Salix  caprea  L ,  Salix 
cinerea  L.  x  viminalis  L.,  Crataegus  monogyna 
Jacq.)  grown  outdoors  in  containers  were  subject- 
ed to  NaCl  solutions  of  different  concentrations, 
either  periodically  sprayed  onto  the  plants,  or 
added  to  the  soil,  through  two  successive  winters 
(1977-79).  Salt  solutions  added  to  the  soil  produced 
concentrations  per  unit  dry  weight  of  soil  of  up  to 
2,500  microgram  Na/gram  and  1,500  microgram 
Cl/gram  by  the  start  of  the  growing  season.  In 
general,  solutions  added  to  the  soil  had  greater 
effects  than  the  same  solutions  sprayed  onto  the 
plants.  There  was  considerable  difference  among 
species  in  the  concentrations  in  the  soil  that  caused 
a  given  mortality  or  reduction  in  growth.  Suscepti- 
bility to  salt  spray  damage  was  not  closely  corre- 
lated with  susceptibility  to  salt  damage  via  the  soil. 
From  a  knowledge  of  sodium  and  chloride  concen- 
trations in  the  soil  it  is  concluded  that  in  the 
southern  half  of  England  many  species  of  shrub 
could  be  grown  in  the  central  reserves  (median 
strips)  of  motorways,  but  that  few  could  be  grown 
in  this  situation  in  the  north,  and  probably  none  in 
the  extreme  northeast.  Circumstantial  evidence  to 
support  this  conclusion  is  reviewed.  (See  also  W86- 
06033  through  W86-O6035)  (Author's  abstract) 
W86-06036 


SOURCES  AND  TRANSPORT  OF  ORGAN- 
OCHLORTNE  COMPOUNDS  AND  HEAVY 
METALS  INTO  WATERS  OF  THE  NATIONAL 
PARK  OF  DONANA, 

Consejo  Superior  de  Investigations  Cientificas, 
Madrid  (Spain).  Inst,  de  Quimica  Organica  Gener- 
al. 

G.  Baluja,  J.  Gonzalez,  C.  Rico,  and  L.  M. 
Hernandez. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTAG,  Vol.  35,  No.  4,  p  482-489, 
October  1985.  5  fig,  16  ref. 

Descriptors:  *Organochlorine  pesticides,  *Path  of 
pollutants,  *Heavy  metals,  Spain,  Water  transport, 
Atomic  absorption,  Pesticides,  Polychlorinated  bi- 
phenyls,  Mercury,  Cadmium,  Lead,  Copper,  Zinc, 
Air  pollution,  Mine  drainage,  Rainfall,  Lagoons, 
Channels,  Streams,  Shallow  water. 

The  pollution  by  organochlorine  pesticides,  PCBs, 
and  heavy  metals  of  abiotic  material  and  plants  and 
fauna  of  the  biological  reserve  of  the  National  Park 
of  Donana  have  been  reported.  The  current  study 
was  designed  to  see  if  hexaclorocyclohexanes 
(HCHs),  total  DDTs  and  PCBs,  and  mercury,  cad- 
mium, lead,  copper  and  zinc  were  being  transport- 
ed into  the  water  system  of  the  park,  and  to 
elucidate  the  sources  of  these  pollutants.  Water 
sampling  was  made  on  surface  waters  from  la- 
goons, channels  and  streams.  Preanalytical  treat- 
ment of  samples  and  the  analysis  of  organochlorine 
compounds  by  GLC-EC  were  carried  out.  Mercu- 
ry was  analyzed  by  flameless  atomic  absorption. 
Lead,  cadmium,  copper  and  zinc  were  analyzed  by 
flame  atomic  absorption.  Duplicate  analyses  were 
made  and  recoveries  of  organochlorine  residues 
were  in  a  range  of  90-95%,  87-99%  for  Hg,  Pb  and 
Cu,  nd  87%  for  Zn.  Most  of  the  results  of  the 
organochlorine  tests  fluctuated  in  a  small  range 
around  the  mean  line,  which  suggests  a  rather 
homogeneous  distribution  of  residues.  The  occur- 
ance  of  pesticides  in  a  shallow  water  lagoon  indi- 
cates airborne  dispersion  of  organochlorine  resi- 
dues. An  extremely  high  concentration  of  metals 
was  found  in  a  sample  close  to  a  mine.  The  highest 
metal  concentrations  in  water  were  Pb,  Cu  and  Zn. 
A  clear  relationship  between  the  rainfall  and  the 
metal  load  was  not  found.  Heavy  metals  along  the 
stream  flow  are  distributed  homogeneously.  The 
aquatic  system  of  the  park  is  polluted  by  low  levels 
of  organochlorine  pesticides  and  PCBs,  as  well  as 
significant  levels  of  Hg,  Cd,  Pb,  Cu  and  Zn,  but  a 
gradient  in  the  concentration  range  in  any  direc- 
tion following  the  predominant  stream  flow  inside 
the  marsh  was  not  observed.  (Main-PTT) 
W86-06069 


FATE  OF  2,4-D  ENTERING  A  FRESHWATER 
AQUATIC  ENVmONMENT, 


Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

R.  D.  DeLaune,  and  L.  M.  Salinas. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol.  35,  No.  4,  p  564-568,  October 

1985.  3  fig,  8  ref. 

Descriptors:  *2,4-D,  'Organic  pesticides,  *Path  of 
pollutants,  *Lakes,  'Sediments,  'Biodegredation, 
Louisiana,  Oxidation-reduction  potential,  Adsorp- 
tion, Aerobic  conditions,  Anaerobic  conditions, 
Water  hyacinth,  Lake  sediments,  Fate  of  pollut- 
ants. 

Large  quantities  of  2,4-D  (2,4-dichlorophenoxyace- 
tic  acid)  are  being  used  for  water  hyacinth  control 
in  Louisiana.  There  is  insufficient  scientific  infor- 
mation available  to  determine  the  fate  of  2,4-D  as  a 
result  of  its  intensive  use  as  an  aquatic  herbicide. 
Sediment  was  collected  from  two  Louisiana  shal- 
low freshwater  lakes.  Sufficient  surface  water  was 
added  to  each  sediment  sample  to  produce  a  water- 
to-sediment  ratio  of  8:1.  The  sediment  suspensions 
were  equilibrated.  The  redox  potential  was  moni- 
tored by  a  platinum  electrode-calomel  half  cell  and 
a  millivolt  meter.  Two  redox  potentials,  one 
strongly  reducing  and  the  other  oxidizing  were 
used.  Labelled  2,4-D  at  a  concentration  of  5  micro 
g/g  was  added  to  each  flask.  A  series  of  sediment 
water  columns  was  sampled  to  determine  the  rate 
at  which  2,4-D  was  adsorbed  from  the  overlying 
water  into  the  sediment.  Degradation  of  2,4-D  was 
approximately  six  times  faster  under  aerobic  condi- 
tions compared  to  anaerobic  conditions  for  sedi- 
ment. Degradation  in  the  water  was  slower  com- 
pared to  degradation  in  the  sediment.  Labeled  2,4- 
D  was  rapidly  adsorbed  from  the  water  column 
into  the  sediment.  The  2,4-D  that  diffuses  deeper 
into  the  sediment  profile,  where  anaerobic  condi- 
tions occur,  will  be  slower  to  degrade.  (Main-PTT) 
W86-06074 


ENVIRONMENTAL  MOVEMENT  OF  INDICA- 
TOR BACTERIA  FROM  SOIL  AMENDED 
WITH  UNDIGESTED  SEWAGE  SLUDGE, 

Oklahoma  Univ.  Health  Sciences  Center,  Oklaho- 
ma City. 

D.  D.  Ibiebele,  and  A.  D.  Inyang. 
Environmental    Pollution    (Series    A)    EPEBD7, 
Vol.  40,  No.  1,  p.  53-62,  January  1986.  2  fig,  3  tab, 
5  ref. 

Descriptors:  'Sludge  utilization,  'Soil  amend- 
ments, 'Bioindicators,  'Streptococcus,  'Path  of 
pollutants,  Sludge  disposal,  Conforms. 

Application  of  sewage  sludge  to  agricultural  land 
can  be  an  innovative  alternative  to  the  traditional 
sludge  management  methods.  Land  application  of 
undigested  sludge  not  only  provides  moisture  for 
irrigation  and  the  addition  of  high  levels  of  crop 
nutrients  while  improving  soil  texture  and  stability, 
but  it  also  reduces  solids  handling,  as  required  in 
conventional  sludge  treatment  facilities.  Despite 
these  benefits,  the  paucity  of  background  informa- 
tion on  the  microbiological  safety  of  sludge  may 
have  prevented  the  widespread  use  of  undigested 
sludge  on  agricultural  land.  Therefore,  it  is  impor- 
tant to  investigate  the  relationship  between  the 
quantity  of  sludge  applied  to  soil,  and  the  number 
of  indicator  bacteria,  namely,  coliform  or  faecal 
streptococci  organisms,  transported  into  the  sub- 
soil, the  ground  water,  or  to  the  skin,  leaves  or  sap 
of  maize  and  tomato  plants.  Although  studies  indi- 
cate an  obvious  contamination,  there  is  also  a  grad- 
ual decline.  Agricultural  activities  such  as  cultiva- 
tion and  harvesting,  and  environmental  factors 
such  as  wind,  birds,  and  insects,  may  be  the  princi- 
pal agents  transporting  bacteria  from  sludge- 
amended  soils  to  the  plants.  Other  environmental 
factors  such  as  high  temperature,  humidity,  rainfall 
and  sunlight  may  be  responsible  for  bacterial  de- 
cline. (David-PTT) 
W86-06083 


INDUSTRY  REPORT, 

For  primary  bibliographic   entry   see   Field   5G. 
W86-06086 


Sources  Of  Pollution — Group  5B 

STATISTICAL  ANALYSIS  OF  HEAVY  METAL 
CONCENTRATIONS  FROM  LAKE  SEDI- 
MENTS, 

Texas  A  and  M  Univ.,  College  Station.  Center  for 

Trace  Characterization. 

V.  O.  Ogugbuaja. 

Journal    of   Environmental    Science    Health    (A) 

JESEDU,  Vol.  A20,  No.  5,  p.  529-554,  July  1985.  2 

fig,  13  tab,  17  ref. 

Descriptors:  'Path  of  pollutants,  'Powerplant 
wastes,  'Heavy  metals,  'Lake  sediments,  'Sedi- 
ment concentration,  Houston,  Texas,  Industrial 
wastes,  Computer  programs,  Data  interpretation, 
Iron,  Manganese,  Cadmium,  Copper,  Zinc,  Organ- 
ic matter,  Graphical  analysis,  Statistical  analysis. 

A  large  amount  of  data  was  acquired  during  a 
study  of  heavy  metal  concentration  in  aqueous 
sediments  in  an  area  surrounding  W.A.  Parish  coal 
fired  power  plant  in  southwest  Houston.  Because 
of  the  amount  of  data,  detailed  interpretations  and 
correlations  of  certain  factors  became  difficult. 
Therefore,  a  statisical  analysis  technique  that  could 
reduce  the  data  and  make  information  about  the 
data  readily  apparent  was  needed.  Statistical  Anal- 
ysis System  (SAS)  computer  packages  were  con- 
sidered, because  they  were  found  to  be  rather 
powerful  in  the  analysis  of  data  in  other  fields. 
SAS  is  a  computer  software  system  for  data  analy- 
sis that  provides  tools  for  data  modification  and 
programming,  and  for  statistical  analysis.  In  the 
analysis  of  data  obtained  from  the  study  of  sedi- 
ments from  lakes  around  a  coal-fired  plant,  the 
SAS  Computer  packages  proved  to  be  useful  and 
suitable.  The  large  data  accumulated  were  subject- 
ed to  clustering  techniques.  Tree  diagrams  -  den- 
drograms -  and  K-means  cluster  were  plotted 
from  the  reduced  clusterdata  set  to  highlight  the 
(dis)similarity  pattern  of  metals  among  the  lakes. 
Also  presented  were  the  correlations  between  the 
scavenging  parameters  -  Fe,  Mn,  clay  material  and 
organic  matter  -  and  the  metals  Cd,  Cu,  and  Zn. 
Furthermore,  relationships  between  depth  from 
surface  and  the  metals  at  this  initial  time  of  study, 
were  assessed.  (David-PTT) 
W86-06088 


FERTILIZATION  MANAGEMENT  OF  CROPS 
IRRIGATED  WITH  SALINE  WATER, 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Inst,  of  Soils  and  Water. 

For  primary  bibliographic  entry  see  Field  3C. 

W86-06089 


CADMIUM  SOIL  SORPTION  AT  LOW  CON- 
CENTRATIONS. D7.  EFFECT  OF  WASTE  LEA- 
CHATES  ON  DISTRIBUTION  COEFFICIENTS, 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 

Sanitary  Engineering. 

T.  H.  Christensen. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 

No.  3,  p  265-274,  November  1985.  6  fig,  2  tab,  6 

ref. 

Descriptors:  'Cadmium,  'Path  of  pollutants,  'Soil 
properties,  'Sorption,  'Leachates,  'Environmental 
effects,  'Distribution  coefficients,  Kinetics,  Waste 
disposal,  Sand,  Loam,  Hydrogen  ion  concentra- 
tion, Soil  contamination. 

Sorption,  onto  two  mineral  soils,  of  Cd  present  at 
low  concentrations  in  unpolluted  soil  solutions  and 
waste  leachates  (compost,  incinerator  slag,  sewage 
slag)  were  examined  by  laboratory  batch  experi- 
ments in  terms  of  kinetics,  equilbrium  distributions, 
isotherms  and  the  effect  of  pH.  From  an  environ- 
mental point  of  view,  sorption  of  Cd  from  waste 
leachates  is  a  fast  process  (equilibrium  within  2  hr) 
although  slightly  slower  than  from  unpolluted  soil 
solution.  Both  soils  (sand,  sandy  loam)  exhibited 
approximately  linear  sorption  isotherms  for  all  so- 
lutes. The  slope  of  the  isotherms,  the  Cd  distribu- 
tion coefficient,  was  30  to  250  times  smaller  from 
waste  leachates  than  from  unpolluted  soil  solu- 
tions, indicating  a  much  increased  mobility  of  Cd 
in  waste  leachates.  The  effect  of  pH  on  the  Cd 
distribution  coefficients  was  less  consistent  in 
waste  leachates,  than  in  unpolluted  soil  solution, 
varying  form  hardly  any  effect  to  a  7  fold  increase 
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for   a   pH    increase   of  approximately   one   unit. 

(Main-PTT) 

W86-06090 


INTEGRATED  LAKE-WATERSHED  ACIDIFI- 
CATION STUDY:  SUMMARY, 

Electric  Power  Research   Inst.,   Palo  Alto,  CA. 
Environmental  Assessment  Dept. 
R.  A.  Goldstein,  C.  W.  Chen,  and  S.  A.  Gherini. 
Water,  Air,  and  Soil  Pollution,  Vol.  26,  No.  4,  p 
327-337,  December  1985.  5  fig,  1  tab,  17  ref. 

Descriptors:  'Acid  rain,  *Lake  watersheds, 
•Acidification,  Forested  watersheds,  New  York, 
Adirondack  Park,  Surface  water,  Mathematical 
simulation  models. 

An  integrated,  interdisciplinary,  intensive  study  of 
three  forested  watersheds  in  the  Adirondack  Park 
region  of  New  York  State  was  started  in  1977  to 
quantify  the  relationship  between  the  deposition  of 
atmospheric  acids  and  surface  water  acidity.  A 
general  mechanistic  theory  of  lake-watershed 
acidification  that  takes  into  account  the  production 
and  consumption  of  acidity  by  watershed  process- 
es, as  well  as  atmospheric  input  of  acidity,  was 
developed.  Ths  theory  is  formulated  as  a  mathe- 
matical simulation  model.  Model  and  data  analyses 
establish  the  importance  of  using  an  integrated 
ecosystem  perspective  to  assess  the  vulnerability  of 
surface  waters  to  acidification  by  acidic  deposition. 
The  acid-base  status  of  surface  waters  is  deter- 
mined by  the  interaction  of  many  factors:  soil, 
hydrologic,  vegetation,  geologic,  climatic,  atmos- 
pheric. The  absolute  and  relative  contribution  of 
any  given  factor  can  be  highly  variable,  both  geo- 
graphically and  temporally;  hence,  lake  sensitivity 
to  changes  in  the  quality  and  quantity  of  atmos- 
pheric deposition  is  also  highly  variable.  (Author's 
abstract) 
W86-06092 


INTEGRATED  LAKE-WATERSHED  ACIDIFI- 
CATION STUDY:  ATMOSPHERIC  INPUTS, 

Oklahoma    State    Univ.,    Stillwater.    School    of 

Chemical  Engineering. 

A.  H.  Johannes,  E.  R.  Altwicker,  and  N.  L. 

Clesceri. 

Water,  Air,  and  Soil  Pollution,  Vol.  26,  No.  4,  p 

339-353,  December   1985.    10  fig,   3  tab,   12  ref. 

Descriptors:  'Acid  rain,  'Lake  watersheds  acidifi- 
cation, New  York,  Precipitation,  Ion  loadings, 
Trees,  Acidic  deposition,  Surface  waters,  Adiron- 
dack Mountains,  ILWAS. 

Integrated  Lake-Watershed  Acidificaton  Study 
(ILWAS)  was  initiated  in  late  1977  to  quantify  the 
relationship  between  acidic  deposition  and  the 
acidity  of  surface  waters.  The  main  objective  of 
this  element  of  the  ILWAS  project  was  to  quantify 
wet  and  dry  deposition,  throughfall  chemistry,  and 
ambient  air  quality,  and  to  determine  whether  the 
three  lake-watersheds  did  in  fact  receive  similar 
atmospheric  inputs.  Atmospheric  inputs  to  Woods, 
Panther,  and  Sagamore  Lake-Watersheds  in  the 
Adirondack  Mountains  were  measured  on  a  daily 
basis  from  March  1978  through  December  1981. 
Precipitation  quality  was  nearly  identical  at  all 
sites  on  monthly  and  yearly  bases;  ion  loadings  to 
each  watershed  were  principally  controlled  by  the 
amount  of  precipitation.  No  yearly  trend  was  evi- 
dent for  any  ion  concentration  in  wet  deposition. 
Annual  precipitation  quantities  showed  little  devi- 
ation from  long-term  averages  for  this  region. 
Throughfall  measured  under  various  species  of 
trees  showed  enrichment  in  most  base  cations  and 
acid  anions.  Deciduous  trees  were  found  to  in- 
crease the  pH  of  incident  precipitation,  while  co- 
niferous canopies  tended  to  decrease  pH.  (Main- 
PTT) 
W86-O6093 


BIOGEOCHEMICAL  INFLUENCE  OF  VEGE- 
TATION AND  SOILS  IN  THE  IXWAS  WATER- 
SHEDS, 

Maine  Univ.  at  Orono.  Dept.  of  Botany  and  Plant 

Pathology. 

C.  S.  Cronan. 

Water,  Air,  and  Soil  Pollution,  Vol.  26,  No.  4,  p 


355-371,  December  1985.  3  fig,  8  tab,  19  ref. 

Descriptors:  'Acid  rain,  'Lakes,  'ILWAS  water- 
shed, "Soils,  New  York,  Trees,  Surface  waters, 
Nitrate,  Sulfate,  Organic  acidity,  Soil  horizons,  Till 
strata,  Adirondacks. 

The  ILWAS  catchments  contain  closely  related 
variants  of  the  northern  hardwood-spruce-fir  com- 
plex of  the  Adirondack  Region.  On  an  areal  basis, 
the  watersheds  contain  57  to  88%  hardwood  cover 
type  and  range  in  percent  coniferous  cover  from 
28%  in  Sagamore  watershed  to  5%  in  Woods 
catchment.  Mean  live  basal  area  values  range  from 
22  to  30  sq  m/ha  between  catchments,  while  mean 
live  stem  densities  range  from  1400  to  1700  stems/ 
ha.  Weighted  average  leaf  area  indices  for  the 
watersheds  range  from  a  low  of  5.2  in  Woods  to  a 
high  of  7.2  in  Sagamore.  The  higher  leaf  area  in 
Sagamore  watershed  may  enhance  the  collection 
of  dry  deposition  and  may  explain  the  higher  sul- 
fate concentrations  in  surface  waters  within  that 
system.  The  soils  in  the  ILWAS  are  characterized 
by  a  low  percent  base  saturation,  exhibit  pH  values 
ranging  from  2.9  in  the  forest  floor  to  4.7  in  the  BC 
horizon,  and  contain  relatively  low  concentrations 
of  soluble  and  adsorbed  sulfate.  Sulfate  is  the  domi- 
nant solution  anion  in  upper  soil  layers  in  all  three 
watersheds  and  in  the  lake  waters  of  Woods  and 
Sagamore  basins.  However,  nitrate  concentrations 
are  also  high  in  soil  solutions.  Levels  of  organic 
acidity  are  elevated  in  surface  horizon  solutions 
and  decline  significantly  with  soil  depth.  In  gener- 
al, soil  water  chemistries  in  the  Woods  and  Panther 
catchments  are  almost  indistinguishable.  Thus,  the 
differences  in  lake  pH  and  akalinity  cannot  be 
explained  on  the  basis  of  inter-watershed  contrasts 
in  soil  chemistry  and  soil  solution  chemistry.  Much 
of  the  explanation  can  be  related  to  inter-water- 
shed differences  in  hydrologic  flow  paths,  coupled 
with  distinct  differences  in  solution  chemistry  be- 
tween separate  soil  horizons  and  till  strata.  (Main- 
PTT) 
W86-06094 


CHEMICAL  TRANSPORT  FACILITATED  BY 
MULTIPHASE  FLOW  SYSTEMS, 

Robert   S.    Kerr   Environmental   Research   Lab., 

Ada,  OK. 

C.  G  Enfield. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  9,  p  1-12,  September  1985.  1  fig,  18  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Chemical  transport,  'Multiphase  flow 
systems,  Sorption,  Transport  properties,  Chemical 
transformation,  Miscible  displacement,  Immiscible 
displacement,  Mathematical  studies,  Fate  of  pollut- 
ants. 

Evaluation  of  the  potential  for  contamination  of 
soils  and  ground  waters  by  land  treatment  and 
disposal  of  chemicals  requires  a  screening  ap- 
proach which  can  be  utilized  by  individuals  in 
regulatory  offices.  The  approaches  in  common 
usage  often  appear  to  underestimate  the  mobility  of 
relatively  immobile  chemicals  that  have  been  ob- 
served moving  significantly  faster  than  anticipated 
from  hydrophobic  theory.  A  theory  is  developed 
considering  transport  in  three  mobile  fluid  phases 
which  can  be  used  to  describe  this  facilitated  trans- 
port. The  convective  dispersive  transport  equation 
is  solved  utlizing  a  transformation  of  variables 
which  permits  utilizing  existing  solutions  covering 
a  wide  variety  of  boundary  conditions.  The  impact 
of  the  facilitated  tranpsort  is  demonstrated  for  one 
case  where  the  soils  organic  carbon  is  10%.  If  2% 
of  the  fluid  phase  is  an  organic  fraction,  the  theory 
developed  projects  that  hydrophobic  theory  may 
underestimate  mobility  by  more  than  100  times.  At 
concentrations  of  dissolved  organic  carbon  nor- 
mally observed  in  nature  (5-10  microgram/L),  a 
measurable  increased  mobility  is  anticipated  for  the 
very  immobile  compounds  like  dioxins.  (Main- 
PTT) 
W86-06095 


CIRCULATION  INDUCED  BY  COASTAL  DD7- 
FUSER  DISCHARGE, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 


E.  E.  Adams,  and  J.  H.  Trowbridge. 
Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  Ill,  No.  6,  p 
973-984,  November  1985,  7  fig,  2  tab,  12  ref. 

Descriptors:  'Path  of  pollutants,  •Thermal  pollu- 
tion, 'Waste  heat,  'Powerplants,  Discharge  meas- 
urement, Coastal  powerplants,  Nearshore  entrap- 
ment, Heal  transfer. 

Submerged  multiport  diffusers  are  often  used  to 
discharge  waste  heat  resulting  from  once-through 
cooling  at  coastal  power  plants.  A  particularly 
effective  design,  known  as  a  stage  diffuser,  in- 
volves nozzles  oriented  off-shore,  parallel  with  the 
diffuser  pipe.  Potential  flow  analyses  are  used  to 
describe  the  far  field  entrainment  region  for  a 
staged  diffuser  discharging  to  quiescent  receiving 
water  of  either  constant  depth  or  linear  sloping 
bottom.  Boundary  conditions,  in  the  form  of  a 
distributed  sink,  are  supplied  by  a  simplified  near 
field  model.  Whereas  near  field  theory  shows  that 
dilution  can  be  increased  by  increasing  discharge 
velocity,  extending  diffuser  length  or  siting  in 
deeper  water,  the  latter  options  are  shown  to  be 
preferable  from  the  standpoint  of  minimizing  in- 
duced velocities  and  the  magnitude  of  nearshore 
entrainment.  (Author's  abstract) 
W86-06114 


CADMIUM  AND  NICKEL  IN  MAINSTREAM 
PARTICULATES  OF  CIGARETTES  CONTAIN- 
ING TOBACCO  GROWN  ON  A  LOW-CADMI- 
UM SOJX-SLUDGE  MIXTURE, 

New  York  State  Coll.  of  Agriculture  and  Life 

Sciences,  Ithaca. 

C.  A.  Bache,  D.  J.  Lisk,  G  J.  Doss,  D.  Hoffmann, 

and  J.  D.  Adams. 

Journal  of  Toxicology  and  Environmental  Health 

JTEHD6,  Vol.  16,  No.  3/4,  p  547-552,  April  1985. 

3  tab,  17  ref. 

Descriptors:  'Cadmium,  'Path  of  pollutants, 
'Nickel,  'Sludge  disposal,  Heavy  metals,  Particu- 
late matter,  'Tobacco,  Soil  contamination,  Pollu- 
tion effects. 

Cigarettes  were  prepared  from  tobaccos  grown  in 
a  greenhouse  on  a  soil  to  which  a  low  rate  of  a 
municipal  sewage  sludge  was  applied.  The  ciga- 
rettes were  smoked  by  machine  and  a  mainstream 
particulate  fraction  was  analyzed  for  total  cadmi- 
um and  nickel  content.  Sludge-grown  and  control 
(soil-grown)  tobaccos  contained,  respectively,  5.33 
and  1.87  ppm  of  cadmium  and  1.15  and  0.64  ppm 
of  nickel.  The  average  quantities  of  cadmium  and 
nickel  (ng/cigarette)  found  in  the  mainstream  par- 
ticulate fractions  were,  respectively,  220.5  and  78.5 
for  the  sludge-grown  and  147.4  and  72.6  for  the 
control  treatments.  The  difference  between  treat- 
ments was  highly  significant  (p<  0.001)  for  cadmi- 
um but  not  for  nickel.  (Author's  abstract) 
W86-06119 


BIOLOGICAL  AVAILABILITY  OF  NICKEL 
ARSENIDES:  CELLULAR  RESPONSE  TO 
SOLUBLE  NI5AS2, 

Los  Alamos  National  Lab.,  NM. 

L.  R.  Gurley,  J.  G  Valdez,  J.  J.  Miglio,  S.  H.  Cox, 

and  R.  A.  Tobey. 

Journal  of  Toxicology  and  Environmental  Health 

JTEHD6,  Vol.  17,  No.  2,  p  101-117,  January  1986. 

8  fig,  25  ref. 

Descriptors:  'Path  of  pollutants,  'Oil  shale  wastes, 
•Nickel,  'Arsenic  compounds,  'Solubility,  Bioas- 
say,  'Heavy  metals,  Toxicity,  Carcinogens, 
Groundwater  pollution,  Oil  shale. 

Particulate  nickel  arsenide  is  highly  cytotoxic  and 
carcinogenic.  If  produced  during  oil-shale  retort- 
ing, it  could  be  mobilized  to  the  environment  and 
made  available  to  the  cells  of  living  organisms, 
including  humans.  Nickel  arsenide  was  five  times 
more  soluble  in  ground  water  taken  from  aquifers 
surrounding  a  major  oil-shale  source  in  Colorado 
than  in  distilled  water.  It  was  also  two  times  more 
soluble  in  oil-shale  product  water  from  an  above- 
ground  retort  than  in  distilled  water.  Thus  it  is 
possible  than  nickel  arsenide  could  be  solubilized 
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and  mobilized  to  the  environment  by  the  flooding 
of  abandoned  in-situ  retorts  with  ground  water  or 
by  the  disposal  of  oil-shale  product  water  by  spray- 
ing it  on  spent  shale  beds.  Particulate  nickel  arse- 
nide was  12  times  more  soluble  in  culture  growth 
medium  than  in  distilled  water,  and  much  more 
soluble  in  solutions  of  amino  acids,  inorganic  salts, 
organic  constituents  of  culture  medium,  and  15% 
calf  serum.  These  observations  suggest  nickel  arse- 
nide particles  in  airborne  dust  would  be  dissolved 
when  they  came  in  contact  with  the  biological 
fluids  of  the  lung  and  gastrointestinal  tract.  Nickel 
arsenide  carcinogenesis  might  be  caused  by  epige- 
netic  rather  than  mutagenic  mechanisms.  (Authors' 
abstract) 
W86-06120 


ARTIFICIAL-SUBSTRATUM  PERIPHYTON 
AND  WATER  QUALITY  IN  THE  LOWER  LA 
TROBE  RTVER,  VICTORIA, 

Latrobe  Valley  Water  and  Sewage  Board,  Traral- 
gon  (Australia). 
B.  C.  Chessman. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  36,  No.  6,  p  855-871,  De- 
cember 1985.  12  fig,  4  tab,  46  ref. 

Descriptors:  'Water  quality,  'Diatoms,  Organic 
carbon,  Chlorophyll  A,  Thermal  pollution,  Dis- 
solved solids,  Snails,  Australia. 

Between  February  1975  and  March  1977,  periphy- 
ton  from  artificial  substrata  (glass  microscope 
slides)  and  water  samples  for  physicochemical 
analysis  were  obtained  from  eight  sites  on  the 
lowland  section  of  the  La  Trobe  River  (Australia), 
which  flows  through  agricultural,  urban  and  indus- 
trial areas.  Total  organic  matter  on  the  slides, 
estimated  as  weight  loss  on  ignition,  was  usually 
highest  in  summer  or  autumn  when  river  flows 
were  low,  However,  chlorophyll  A  densities  gen- 
erally peaked  in  late  winter  and  spring  when  ni- 
trate concentrations  were  high,  except  at  a  site 
upstream  of  major  urban  and  industrial  areas, 
where  a  summer-autumn  increase  occurred.  Ther- 
mal discharges  from  power  stations  had  no  obvious 
effect  on  chlorophyll  abundance,  but  did  appear  to 
substantially  influence  diatom  assemblage  composi- 
tion from  late  summer  to  early  winter,  when  river 
temperatures  were  highest.  Downstream  of  the 
Morwell  River  confluence,  diaton  assemblages 
were  influenced  by  a  sharp  increase  in  dissolved 
solids  concentration  and  probably  also  by  the  graz- 
ing activities  of  snails.  The  diatom  flora  at  the  most 
downstream  site  showed  some  evidence  of  recov- 
ery from  thermal  effects.  (Author's  abstract) 
W86-06127 


ESTIMATES  OF  ECOSYSTEM  METABOLISM 
IN  THE  LA  TROBE  RTVER,  VICTORIA, 

Latrobe  Valley  Water  and  Sewage  Board,  Traral- 
gon  (Australia). 
B.  C.  Chessman. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  36,  No.  6,  p  873-880,  De- 
cember 1985.  2  fig,  3  tab,  21  ref. 

Descriptors:  *Ecology,  'Ecosystems,  •Metabo- 
lism, Productivity,  Respiration,  Benthos,  Plankton, 
Nutrients,  Australia. 

Diel  oxygen-curve  techniques  were  used  to  esti- 
mate gross  primary  productivity,  community  respi- 
ration and  net  daily  metabolism  for  five  reaches  of 
the  La  Trobe  River  from  headwaters  to  lowlands. 
All  reaches  were  heterotrophic  throughout  the 
study  (December  1980  to  November  1981).  Net 
daily  metabolism  ranged  from  -1  to  -6  grams  of 
oxygen  per  square  meter.  Gross  primary  produc- 
tivity was  consistently  very  low  at  the  most  up- 
stream station  and  highest  in  the  middle  reaches  of 
the  river,  where  both  benthic  and  planktonic  con- 
tributions were  important.  At  the  most  down- 
stream station  benthic  productivity  was  negligible 
but  planktonic  productivity  was  appreciable  in  the 
spring  and  autumn.  Gross  primary  productivity  in 
the  river  may  be  limited  in  the  upper  reaches  by 
lack  of  light  (due  to  shading  by  vegetation)  and 
low  levels  of  nutrients,  and  in  the  lower  reaches  by 
turbidity  and  increased  depth.  (Author's  abstract) 
W86-06128 


SOIL  SORPTION  OF  ORGANIC  VAPORS  AND 
EFFECTS  OF  HUMIDITY  ON  SORPTTVE 
MECHANISM  AND  CAPACITY, 

Geological  Survey,  Denver,  CO. 
C.  T.  Chiou,  and  T.  D.  Shoup. 
Environmental        Science       and       Technology 
ESTHAG,  Vol.  19,  No.  12,  p  1196-1200,  Decem- 
ber 1985.  7  fig,  1  tab,  19  ref. 

Descriptors:  *Path  of  pollutants,  'Sorption,  *Soil 
water,  Relative  humidity,  Organic  solvents. 

Vapor  sorption  isotherms  on  dry  Woodburn  soil  at 
20-30  degrees  Celcius  were  determined  for  ben- 
zene, chlorobenzene,  p-dichlorobenzene,  m-dich- 
lorobenzene,  1,2,4-trichlorobenzene,  and  water  as 
single  vapors  and  for  benzene,  m-dichlorobenzene, 
and  1,2,4-trichlorobenzene  as  functions  of  relative 
humidity.  Isotherms  for  all  compounds  on  dry  soil 
samples  are  distinctly  nonlinear,  with  water  show- 
ing the  greatest  capacity.  Water  vapor  sharply 
reduced  the  sorption  capacities  of  organic  com- 
pounds with  the  dry  soil;  on  water-saturated  soil, 
the  reduction  was  about  2  orders  of  magnitude. 
The  markedly  higher  sorption  of  organic  vapors  at 
subsaturation  humidities  is  attributed  to  adsorption 
on  the  mineral  matter,  which  predominates  over 
the  simultaneous  uptake  by  partition  into  the  or- 
ganic matter.  At  about  90%  relative  humidity,  the 
sorption  capacities  of  organic  compounds  become 
comparable  to  those  in  aqueous  systems.  The  effect 
of  humidity  is  attributed  to  adsorptive  displace- 
ment by  water  of  organics  adsorbed  on  the  mineral 
matter.  A  small  residual  uptake  is  attributed  to  the 
partition  into  the  soil-organic  phase  that  has  been 
postulated  in  aqueous  systems.  The  results  are  es- 
sentially in  keeping  with  the  model  that  was  previ- 
ously proposed  for  sorption  on  the  soil  from  water 
and  from  organic  solvents.  (Author's  abstract) 
W86-06138 


EVIDENCE  THAT  FILTERABLE  PHOSPHO- 
ROUS IS  A  SIGNIFICANT  ATMOSPHERIC 
LINK  IN  THE  PHOSPHOROUS  CYCLE, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W86-06143 


RATE  AND  PATHWAYS  OF  PHOSPHOROUS 
ASSIMILATION  IN  THE  NEPEAN  RTVER  AT 
CAMDEN,  NEW  SOUTH  WALES, 

New  South  Wales  Inst,  of  Tech.,  Broadway  (Aus- 
tralia). School  of  Biological  and  Biomedical  Sci- 
ences. 

B.  L.  Simmons,  and  D.  M.  H.  Cheng. 
Water  Research  WATRAG,  Vol.   19,  No.  9,  p 
1089-1095,  1985.  6  fig,  4  tab,  14  ref. 

Descriptors:  'Assimilative  capacity,  'Phosphorus 
removal,  'Phosphorus,  'Fate  of  pollutants,  'Path 
of  pollutants,  Suspended  solids,  Nutrient  removal, 
Phytoplankton,  Sedimentation,  Nutrients, 

Wastewater  facilities,  Rivers,  Models,  Filtration, 
Littoral  zone,  Australia. 

The  Nepean  River  receives  effluent  containing 
phosphorus  from  a  sewage  treatment  plant  at 
Camden,  N.S.W.  Phosphorus  concentration,  sus- 
pended solids,  sediments  and  aquatic  plants  down- 
stream of  the  outfall,  were  examined  to  determine 
the  rate  and  pathways  of  phosphorus  loss  from  the 
waterway.  The  phosphorus  added  was  found  to 
follow  first  order  kinetics  in  its  removal  from  the 
waterway.  Two  reaction  pathways  were  discerni- 
ble with  over  90%  of  the  added  phosphorus  being 
removed  from  the  water  column  in  11  days,  and 
the  remainder  in  a  further  70  days.  The  process 
remained  constant  from  summer  to  winter  and 
could  be  modelled  for  dry  weather  flows  repre- 
senting 68%  of  river  flows.  Soluble  phosphorus 
was  first  incorporated  into  particles  before  being 
removed  from  the  water  column.  Evidence  is  pre- 
sented to  show  that  the  particles  were  predomi- 
nantly phytoplankton  and  they  were  largely  re- 
moved from  the  water  column  by  littoral  zone 
filtration.  The  second  pathway  appears  to  be  sedi- 
mentation of  nutrient  laden  particles.  (Author's 
abstract) 
W86-06149 


Sources  Of  Pollution — Group  5B 

IN  SITU  SEDIMENT  OXYGEN  DEMAND  DE- 
TERMINATIONS IN  THE  PASSAIC  RD7ER 
(NJ)  DURING  THE  LATE  SUMMER/EARLY 
FALL  1983, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 
C.  G.  Uchrin,  and  W.  K.  Ahlert. 
Water  Research  WATRAG,  Vol.    19,  No.  9,  p 
1141-1144,  1895.  3  fig,  2  tab,  19  ref.  D-07524-2-84. 

Descriptors:  'Oxygen  demand,  'Biological  oxygen 
demand,  'Dissolved  oxygen,  'Rivers,  'Fluvial 
sediments,  Bottom  sediments,  Water  pollution  ef- 
fects, Oxygen  uptake,  Temperature  effects,  Water 
pollution  sources,  Water  quality,  Fate  of  pollut- 
ants, New  Jersey. 

In  situ  sediment  oxygen  demand  (SOD)  rate  deter- 
minations were  performed  on  the  freshwater  Passa- 
ic River  system  during  the  late  summer/early  fall 
of  1983.  Values  obtained  ranged  from  non-detecta- 
ble to  2.43  g/sq  m/day.  The  SOD  value  obtained 
just  after  the  Whippany  River  confluence  was  non- 
detectable  while  historical  values  at  that  point 
were  as  high  as  12.8  g/sq  m/day.  The  value  ob- 
tained at  Paterson  was  not  significantly  different 
than  historical  values  while  the  low  value  obtained 
at  Two  Bridges  may  be  indicative  of  temperature 
effects.  The  dependency  of  the  SOD  rate  on  tem- 
perature was  observed  in  consonance  with  the 
observations  of  other  investigators  performing  lab- 
oratory experiments.  (Geiger-PTT) 
W86-06155 


GEOCHEMICAL  FACTORS  COMPLICATING 
THE  USE  OF  AUFWUCHS  TO  MONITOR 
BIOACCUMULATION  OF  ARSENIC,  CADMI- 
UM, CHROMIUM,  COPPER  AND  ZINC, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
M.  C.  Newman,  J.  J.  Alberts,  and  V.  A.  Greenhut. 
Water  Research  WATRAG,  Vol.    19,  No.  9,  p 
1157-1165,  1985.  3  fig,  5  tab,  27  ref.  DOE  grant 
No.  EY-76-C-09-0819. 

Descriptors:  'Monitoring,  'Bioaccumulation, 
•Bioindicators,  'Heavy  metals,  'Trace  elements, 
'Aquatic  life,  Arsenic,  Cadmium,  Chromium, 
Copper,  Zinc,  Manganese,  Iron,  Error  analysis, 
Settling  basins,  Powerplants,  Aquatic  environ- 
ments, Geochemistry,  Fate  of  pollutants. 

Material  accumulating  on  submerged  glass  slides 
(aufwuchs)  was  sampled  from  five  sites  associated 
with  coal  ash  settling  basins  and  from  one  control 
site  to  examine  factors  complicating  the  use  of 
aufwuchs  to  monitor  the  bioaccumulation  of  heavy 
metals.  Correlation  analyses  showed  a  strong,  posi- 
tive correlation  between  the  five  elements  As,  Cd, 
Cr,  Cu  and  Zn  and  concentrations  of  associated  Fe 
or  Mn.  Negative,  weak  or  nonsignificant  correla- 
tions were  observed  between  the  concentrations  of 
these  five  metals  and  microflora!  cell  densities  or 
per  cent  ash  free  weight  of  the  material.  Scanning 
electron  microscopy  and  X  ray  analyses  demon- 
strated that  the  majority  of  the  material  was  abiotic 
and  the  elemental  levels  associated  with  the  abiotic 
components  were  generally  higher  than  those  of 
the  biotic  components.  Hydrous  Fe  and  Mn  oxides 
likely  play  dominant  roles  in  determining  the  trace 
element  concentrations  in  these  procedurally-de- 
fined  aufwuchs.  These  results  show  the  potential 
for  misinterpretation  of  biomonitoring  data  em- 
ploying procedurally-defined  aufwuchs.  (Geiger- 
PTT) 
W86-06157 


DISSOLVED  ORGANIC  CARBON  OF  COAL 
SLURRY  TRANSPORT  WATER, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Microbiolo- 
gy- 

M.  C.  Reid,  J.  W.  Davis,  G.  S.  Sayler,  and  R.  A. 
Minear. 

Water  Research,  Vol.  19,  No.  9,  p  1199-1203,  1985. 
3  fig,  3  tab,  16  ref.  DOI  grant  No.  14-34-0001-1455. 

Descriptors:  'Fate  of  pollutants,  'Organic  carbon, 
'Leaching,  'Mine  wastes,  'Pipelines,  Wastewater, 
Coal  mines,  Biochemical  oxygen  demands, 
Wastewater  analysis,  Slurries,  Water  pollution  ef- 
fects, Bioassays,  Public  health. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Source*  Of  Pollution 


The  qualitative  and  quantitative  occurrence  and 
fate  of  dissolved  organic  carbon  (DOC)  leaching 
into  coal  slurry  transport  water  was  examined  in 
laboratory-generated  coal  slurries  and  wastewaters 
from  the  Black  Mesa  coal  slurry  pipeline.  Labora- 
tory slurries  were  formulated  for  both  western 
coals  (Wyodak,  Montana  Rosebud,  and  Black 
Mesa)  and  eastern  coals  (Illinois  No.  6  and  Pitts- 
burgh No.  8).  Sephadex  G-25  elution  profiles  and 
ultrafiltration  studies  indicate  that  the  majority  of 
the  organic  compounds  in  western  coal  slurry 
wastewaters  were  lower  (less  than  1000)  molecular 
weight  species  (62%  for  Wyodak  and  74%  for 
Montana  Rosebud).  Biochemical  Oxygen  Demand 
(BOD)  for  these  particular  wastewaters  ranged 
from  50  to  1 50  mg/liter  as  determined  through  the 
use  of  an  electrolytic  respirometer.  Also,  there  was 
a  concomitant  51-74%  reduction  in  the  DOC 
levels  in  the  wastewaters.  This  removal  was  pri- 
marily due  to  the  removal  of  the  lower  (<1000) 
molecular  weight  compounds  by  the  seed  inocu- 
lum. There  was  no  evidence  for  the  presence  of 
mutagenic  organics  in  the  raw  wastewater.  (Au- 
thor's abstract) 
W86-06162 


PATHS  OF  THE  SUSPENDED  PARTICULATE 
INORGANIC  AND  ORGANIC  MATTER  IN  A 
SMALL  URBAN  ESTUARY.  THE  AARHUS 
HARBOUR  ESTUARY, 

Aarhus  Univ.   (Denmark).   Lab.   of  Geomorpho- 

logy. 

K.  B.  Kronvang,  and  C.  Christiansen. 

Nordic  Hydrology,  Vol.  17,  No.  1,  p  31-46,  1986. 

11  fig,  2  tab,  26  ref. 

Descriptors:  'Aarhus  Harbor  Estuary,  'Suspended 
load,  *Path  of  pollutants,  'Urban  areas,  'Estuaries, 
Organic  matter,  Inorganic  compounds,  Suspended 
sediments,  Dredging,  Zones,  Heavy  metals,  Den- 
mark. 

The  sediment  budget  for  the  Aarhus  Harbor  Estu- 
ary, Denmark,  indicated  that  the  estuary  acted  as  a 
sink  for  river  introduced  inorganic  (1920000  kg/y) 
and  organic  (1200000  kg/y)  particulate  matter. 
One  fifth  of  the  import  escaped  to  the  Aarhus  Bay. 
There  was  an  agreement  between  the  dredged 
sediment  quantity  in  the  harbor  and  the  mass  to 
sedimentation  from  the  budget.  The  estuary  was 
divided  into  three  depositional  zones:  1)  Upper 
estuary:  a  zone  of  high  accumulation,  small  median 
particle  size,  and  high  organic  content;  2)  Central 
estuary:  a  zone  of  medium  to  high  accumulation, 
large  median  particle  size,  high  rate  of  resuspen- 
sion  and  medium  organic  content;  and  3)  Lower 
estuary:  a  zone  of  low  accumulation  (increasing 
toward  winter),  small  median  particle  size  and  low 
organic  content.  Dredging  for  harbor  maintenance 
should  be  more  concentrated  on  the  upper  estuary 
and  done  before  the  season  with  high  river  dis- 
charge. This  would  not  only  reduce  the  costs  of 
keeping  the  harbor  dredged,  but  also  make  it  easier 
to  keep  track  of  the  heavy  metals  in  the  sediments. 
(Lantz-PTT) 
W86-06165 


GROUND-WATER  RECHARGE  AND  ITS  EF- 
FECTS ON  NITRATE  CONCENTRATION  BE- 
NEATH A  MANURED  FIELD  SITE  IN  PENN- 
SYLVANIA, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 
J.  M.  Gerhart. 

Ground  Water  GRWAAP,  Vol.  24,  No.  4,  p  483- 
489,  July-August  1986.  12  fig,  4  ref. 

Descriptors:  'Groundwater  recharge,  'Nitrates, 
'Water  pollution  sources,  'Path  of  pollutants, 
•Pennsylvania,  'Manure,  Agricultural  runoff,  Lan- 
caster County,  Bedrock,  Geologic  fractures,  Nitro- 
gen, Storms,  Rainfall  infiltration,  Recharge. 

Groundwater  recharge  to  a  shallow,  unconfined, 
fractured  dolomite  aquifer  underlying  agricultural 
land  in  Lancaster  County,  Pennsylvania  occurs  by 
two  mechanisms.  Direct  recharge  occurs  through 
pathways  such  as  near-surface  bedrock  fractures 
and  sinkholes,  and  affects  the  dissolved  nitrate 
concentration  of  groundwater  within  two  to  three 
days,  with  its  effects  lasting  only  about  one  week. 


Gradual  recharge  occurs  through  small  channels 
and  pores  in  the  unsaturated  zone  and  affects  dis- 
solved nitrate  concentrations  for  several  weeks  or 
more  after  the  effects  of  direct  recharge  have 
dissipated.  Whether  recharge  causes  an  increase  or 
decrease  in  dissolved  nitrate  concentration  depends 
on  the  amount  of  nitrogen-rich  manure  spread  on 
the  site  prior  to  the  storm.  Direct  recharge  from  a 
storm  on  the  site  prior  to  the  storm.  Direct  re- 
charge from  a  storm  in  March  1984,  a  month  in 
which  18  tons  of  manure  were  spread,  resulted  in  a 
rapid  decrease  in  the  dissolved  nitrate  concentra- 
tion of  about  2.5  milligrams/ L  (mg/L)  as  nitrogen. 
Direct  recharge  from  a  storm  in  May  1984,  after 
384  tons  of  manure  had  been  spread  in  April, 
resulted  in  a  rapid  increase  in  dissolved  nitrate 
concentration  of  about  3  mg/L  as  nitrogen.  Con- 
centration changes  caused  by  gradual  recharge 
several  weeks  or  more  after  the  storms  were  of  the 
same  magnitude  as  those  caused  by  direct  recharge 
during  the  storm.  (Author's  abstract) 
W86-06172 


5C.  Effects  Of  Pollution 


RESPONSE  OF  THE  MICROFLORA  EN  OUT- 
DOOR EXPERIMENTAL  STREAMS  TO  PEN- 
TACHLOROPHENOL:  ENVIRONMENTAL 
FACTORS, 

Minnesota  Univ.,  Navarre.  Gray  Freshwater  Bio- 
logical Inst. 

J.  J.  Pignatello,  L.  K.  Johnson,  M.  M.  Martinson, 
R.  E.  Carlson,  and  R.  L.  Crawford. 
Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
32,  No.  1,  p  38-46,  January  1986.  6  fig,  2  tab,  27  ref. 
EPA  Contract  CR-810016-01-1. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Experimental  streams,  'Pentachlorophenol, 
'Water  pollution  effects,  Flora,  Microenviron- 
ment,  Environmental  effects,  Microbial  degrada- 
tion, Aerobic  digestion,  Anaerobic  digestion,  Bio- 
degradation,  Sediments,  Seasonal  variation,  Tem- 
perature effects. 

The  second  year  of  a  2-year  study  on  the  fate  of 
pentachlorophenol  in  outdoor  artificial  streams  fo- 
cused on  details  of  microbial  degradation  by  a 
combination  of  in  situ  and  laboratory  measure- 
ments. Replicate  streams  were  dosed  continuously 
at  pentachlorophenol  concentrations  of  0,  48,  and 
144  micrograms/L,  respectively,  for  an  88-d  period 
during  the  summer  of  1983.  Pentachlorophenol 
was  degraded  both  aerobically  and  anaerobically, 
with  aerobic  degradation  more  rapid  than  anaero- 
bic degradation.  Mineralization  of  pentachloro- 
phenol was  concommitant  with  pentachlorophenol 
disappearance  under  aerobic  conditions,  but  lagged 
behind  loss  of  the  parent  molecule  under  anaerobic 
conditions.  Biodegradation  in  streams,  or  in  specif- 
ic stream  compartments,  was  characterized  by  an 
adaptation  period  (3-5  weeks  for  the  stream  as  a 
whole),  which  was  inversely  dependent  on  the 
concentration  of  pentachlorophenol  and  microbial 
biomass.  The  adaptation  in  the  streams  could  be 
attributed  to  the  time  necessary  for  selective  en- 
richment of  an  initially  low  population  of  pentach- 
lorophenol degraders  on  surface  compartments. 
The  extent  of  biodegradation  in  the  streams  in- 
creased with  increasing  pentechlorophenol  input, 
explicable  by  an  increase  in  the  pentachlorophenol 
degrader  population  with  increasing  pentachloro- 
phenol concentration.  The  sediment  zone  most  sig- 
nificant to  overall  pentachlorophenol  biodegrada- 
tion was  the  top  0.5-  to  1-cm  layer,  as  shown  by 
pentachlorophenol  migration  rates  and  depth  pro- 
files of  degrader  density  within  the  sediment.  Pen- 
tachlorophenol profiles  in  sediment  cores  taken 
during  and  after  the  adaptation  period  for  degrada- 
tion showed  that  diffusion  of  pentachlorophenol 
into  the  sediment  was  rate  limiting  to  degradation 
in  this  compartment.  Degradation  rates  were  inde- 
pendent of  temperature  within  the  temperature 
range  of  the  streams  during  the  dosing  season  (19- 
30  C),  but  became  increasingly  slower  below  19  C. 
The  impact  of  sudden  increases  in  toxicant  level 
(to  10  or  100  mg/L)  on  degradation  was  significant 
(negative),  and  was  assessed  by  laboratory  experi- 
ments with  sediments.  (Lantz-PTT) 
W86-05418 


MERCURY  RESISTANT  BACTERIA  ISOLAT- 
ED FROM  SEDIMENT, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

J.  T.  Trevors. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  3,  p  405-411, 

March  1986.  5  fig,  11  ref. 

Descriptors:  'River  sediments,  'Path  of  pollutants, 
'Mercury  resistant  bacteria,  'Plasmids,  'Bacteria, 
Genetic  code,  Speed  River,  Ontario,  Canada,  Aer- 
omonas  hydrophila,  Pseudomonas  mendocina,  Ci- 
trobacter  freundii,  Mercuric  chloride,  Agarose  gel 
electrophoresis,  Deoxyribonucleic  acid,  Bacterial 
physiology. 

Mercury-resistant  bacteria  were  isolated  from  sam- 
ples of  the  surface  10  cm  of  sediment  from  the 
Speed  River,  Ontario  (Canada)  and  agarose  gel 
electrophoresis  was  employed  to  isolate  plasmids. 
The  mercury-resistant  bacteria  found  were  tenta- 
tively identified  as:  Aeromonas  hydrophila,  Pseu- 
domonas sp,  Pseudomonas  mendocina,  and  Citro- 
bacter  freudii.  A.  hydrophila  contained  5  plasmids, 
P  mendocina,  4,  C  freundii,  5,  and  the  Pseudo- 
monas sp,  2.  No  common  plasmids  (in  size  or 
numbers)  were  present  in  the  four  mercury-resist- 
ant isolates.  At  concentrations  of  100  micromolar, 
HgC12  did  not  reduce  significantly  the  growth 
rates  or  final  cell  yields  in  cultures  of  three  of  the 
species,  but  did  delay  onset  of  the  logarithmic 
growth  phase  by  8  hr  in  Pseudomonas  sp.  Plasmid 
curing  experiments  with  sublethal  concentrations 
of  ethidium  bromide  did  not  yield  any  HgC12- 
sensitive  derivatives.  It  is  therefore  unknown 
which  of  the  plasmids  controlling  mercury  resist- 
ance is  plasmid-encoded.  (Rochester-PTT) 
W86-05481 


METABOLITES  OF  XENOBIOTICS  EN  THE 
BILE  OF  FISH  IN  WATERWAYS  POLLUTED 
BY  PULPMELL  EFFLUENTS, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05482 


EVALUATION  OF  METABOLIC  RESPONSES 
OF  ARTEMEA  SALINA  TO  OIL  AND  OEL  DIS- 
PERSANT  AS  A  POTENTIAL  INDICATOR  OF 
TOXICANT  STRESS, 

Athens  Univ.  (Greece).  Dept.  of  Zoology. 

G.  Verriopoulos,  M.  Moraitou-Apostolopoulou, 

and  A.  Xatzispirou. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  3,  p  444-451, 

March  1986.  2  fig,  1  tab,  17  ref. 

Descriptors:  'Oil,  'Shrimp,  'Bioassay,  'Bioindica- 
tors,  'Oil  dispersants,  Respiration,  Toxicity,  Arte- 
mia  salina,  Stress,  Metabolism. 

The  effects  of  Tunisian  crude  oil,  zarzaitine  type, 
the  oil  dispersant  Finasol-OSR2,  and  their  mixture, 
on  repiration  of  brine  shrimp  were  determined  in 
synthetic  sea  water.  Four  groups  of  test  animals 
were  used:  large  males  (8-10  mm  long),  medium 
males  (6-8  mm),  large  females  (8-10  mm),  and 
medium  females  (6-8  mm).  The  LCSO's  for  various 
experiment  runs  were  as  follows:  oil,  300,  440,  and 
500  ppm;  Finasol,  1,  10,  and  20  ppm;  and  oil  + 
Finasol,  1  ppm.  All  three  solutions  elicited  changes 
in  respiration  rate  (expressed  as  a  percentage  of  the 
control  values).  The  direction  of  change  (stimula- 
tion or  suppression)  was  the  same  for  the  three 
solutions,  and  appeared  to  be  concentration-de- 
pendent. There  was  a  general  trend  of  decreasing 
respiration  rate  at  below  and  up  to  the  LC50  (48 
hr)  concentration.  At  higher  concentrations,  an 
inportant  stimulation  of  respiration  was  observed. 
At  the  highest  tested  concentrations,  respiration 
was  suppressed  significantly.  In  most  cases  an  im- 
portant respiratory  change  was  apparent  at  very 
low  toxicant  concentrations  (1/40  to  1/15  of  the 
48-hr  LC50).  The  direction  of  the  respiratory  rate 
change  was  not  always  the  same  as  the  one  ob- 
served at  higher  concentrations  and  up  to  the 
LC50  concentration.  (Rochester-PTT) 
W86-05484 
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CD)  PHOSPHATASE  ACTIVITY  IN  THE  IN- 
ESTINE  AND  CAECA  OF  BLUEGDLL,  EX- 
OSED  TO  METHYL  MERCURIC  CHLORIDE, 

lent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 

aces. 

..  Hossain,  and  H.  M.  Dutta. 

ulletin    of    Environmental    Contamination    and 

bxicology  BECTA6,  Vol.  36,  No.  3,  p  460-467, 

[arch  1986.  4  fig,  1  tab,  18  ref. 

lescriptors:  *Acid  phosphatase,  *Water  pollution 
fects,  *Path  of  pollutants,  *Enzyme  activity, 
Bluegill,  •Methylmercury,  'Metabolism,  *Mercu- 
c  chloride,  Toxins,  Morphology,  Intestine,  Diges- 
an,  Caeca,  Animal  physiology. 

hanges  in  acid  phosphatase  activity  in  different 
:gions  of  the  intestine  and  intestinal  diverticulae 
!  bluegill  fish  (Lepomis  macrochirus)  were  meas- 
■ed  because  these  enzymes  are  highly  sensitive  to 
ethyl  mercury.  In  both  control  and  mercury- 
;posed  (3.4  x  10(-12)  M  methyl  mercuric  chloride 
aquarium  water)  fish,  the  first  part  of  the  intes- 
le  (INT1)  exhibited  higher  enzyme  activity  com- 
ired  to  the  other  parts.  In  both  groups  the  intesti- 
&  caeca  showed  lower  activity  compared  to  that 
'  the  intestine.  A  common  trend  of  gradual  in- 
case in  phosphatase  activity  from  24  to  72  hr  was 
«erved  in  all  parts  of  the  intestine  in  exposed 
ih.  Besides  this  trend  of  increased  activity  in 
posed  fish,  the  increase  was  unusually  high  in  the 
al  part  (INT4).  The  relatively  higher  activity  of 
id  phosphatase  in  INT1  and  the  heterogeneity  of 
tivity  in  the  remaining  parts  of  the  intestine  may 
j  explained  by  variations  in  morphology  and 
actions  among  the  different  intestinal  regions  as 
all  as  the  different  rates  in  the  flow  of  food-stuff 
ithin  the  intestine.  High  activity  in  INT4  of  the 
posed  fish  may  be  due  to  direct  contact  of  the 
al  region  with  the  Hg-contaminated  water. 
ochester-PTT) 
86-05486 


iRIABLE  SENSITIVITY  OF  RAINBOW 
IOUT  (SALMO  GAHtDNERI)  EGGS  AND 
LEVINS  TO  HEAVY  METALS, 

liversity  of  Wales  Inst,  of  Science  and  Technolo- 
,  Cardiff.  Dept.  of  Applied  Biology. 
A.  M.  Shazili,  and  D.  Pascoe. 
illetin    of   Environmental    Contamination    and 
>xicology  BECTA6,  Vol.  36,  No.  3,  p  468-474, 
arch  1986.  3  tab,  20  ref. 

jscriptors:  *Water  pollution  effects,  *Toxic 
istes,  *Cadmium,  *Copper,  *Zinc,  *Toxicity, 
.ggs,  *Alevins,  'Rainbow  trout,  Heavy  metals, 
obryonic  growth  stage,  Mortality. 

le  toxicity  of  cadmium,  copper,  and  zinc  to 
nbow  trout  was  examined  at  six  different  em- 
jnic  and  two  alevin  stages  of  development.  The 
•hr  LC50,  obtained  from  toxicity  curves  relating 
idian  lethal  time  (LT50)  and  test  concentration, 
is  employed  to  permit  comparison  of  sensitivities 
the  different  stages.  The  blastodisc  stage,  5  days 
st-fertilization  under  the  conditions  used,  was 
irkedly  more  resistant  to  all  three  metals  than 
y  other  development  stage.  This  was  followed 
an  increase  in  sensitivity.  In  the  case  of  Cd  and 
i,  the  stage  at  which  the  embyonic  axis  becomes 
ar  (10  days)  was  the  most  sensitive,  but  with  Cu, 
isitivity  increased  throughout  embryonic  devel- 
ment.  The  next  major  change  occurred  after 
tching  when,  with  both  Cd  and  Zn,  alevins  were 
ire  sensitive  than  eggs  immediately  prior  to 
teh.  With  Cu  there  was  no  change.  The  differ- 
x  in  sensitivity  to  copper,  compared  to  Cd  and 
,  suggests  that  Cu  may  have  a  different  target 
me  or  mode  of  action.  (Rochester-PTT) 
56-05487 


FECTS  OF  PH  ON  THE  ACUTE  TOXICITY 
ID  UPTAKE  OF  (140  PENTACHLORO- 
IENOL  IN  THE  MDDGE,  CIHRONOMUS  RI- 
JUUS, 

do  State  Univ.,  Columbus.  Dept.  of  Entomolo- 

W.  Fisher,  and  R.  W.  Wadleigh. 

otoxicology  and  Environmental  Safety,  Vol.  1 1, 

I  1,  p  1-8,  February  1986.  4  fig,  2  tab,  21  ref. 


Descriptors:  'Water  pollution  effects,  'Hydrogen 
ion  concentration,  *Pentachlorophenol,  'Midges, 
•Toxicity,  Bioassay,  Lipophilicity,  Protonation, 
Isotope  studies,  Chironomus  riparius,  Carbon-14, 
Chemical  properties. 

The  acute  toxicity  of  pentachlorophenol  (PCP) 
was  determined  at  pH  levels  4,  6,  and  9  to  the 
midge  Chironomus  riparius.  PCP  showed  the 
greatest  toxicity  at  pH  4  and  the  least  at  pH  9.  This 
differential  toxicity  is  attributable  to  variations  in 
uptake  levels  at  the  respective  pH  levels.  At  pH  4, 
PCP  is  fully  protonated  and  therefore  highly  lipo- 
philic. The  amount  of  (14QPCP  present  in  the 
midges  at  24  hr  is  thus  highest  at  pH  4.  Converse- 
ly, at  pH  9,  PCP  is  completely  ionized.  The  reduc- 
tion in  lipophilicity  at  pH  9  decreases  the  ability  of 
the  compound  to  penetrate  into  the  midge,  thereby 
decreasing  the  observed  toxicity.  (Author's  ab- 
stract) 
W86-05488 


EFFECTS  OF  METAL  SALT  MTXTURES  ON 
DAPHNIA  MAGNA  REPRODUCTION, 

Environmental  Research  Lab.-Duluth,  MN. 

K.  E.  Biesinger,  G.  M.  Christensen,  and  J.  T. 

Fiandt. 

Ecotoxicology  and  Environmental  Safety,  Vol.  1 1, 

No.  1,  p  9-14,  February  1986.  3  fig,  1  tab,  14  ref. 

Descriptors:  *Water  pollution  effects,  'Cadmium, 
•Mercury,  *Zinc,  *Daphnia  magna,  •Reproduc- 
tion, Heavy  metals,  Synergistic  effects,  Toxins, 
Complete  block  design,  Bioassay. 

Three  binary  metal  experiments  were  conducted 
using  a  'complete  block  design,'  testing  the  chlor- 
ides of  Cd,  Hg,  and  Zn  individually  and  the  combi- 
nations Cd-Hg,  Cd-Zn,  and  Zn-Hg  on  Daphnia 
magna  reproduction.  These  mixtures  were  tested  at 
one-half,  once,  and  twice  the  16%  reproductive- 
impairment  concentration  previously  determined 
for  the  individual  metals.  The  Cd-Hg,  Cd-Zn,  and 
Zn-Hg  mixtures  all  showed  significant  reductions 
in  reproduction  at  concentrations  where  the  metal 
salts  alone  showed  no  significant  effect.  The  results 
indicate  that  mixtures  combined  at  'no  effect'  con- 
centrations for  individual  toxicants  still  exert  toxic 
action  in  chronic  and  acute  tests  and  suggest  that 
water  quality  criteria  and  standards  based  on  these 
endpoints  may  not  be  adequate  to  protect  some 
aquatic  species  when  mixtures  of  toxicants  are 
present.  (Rochester-PTT) 
W86-05489 


EARLY  LD7E-STAGE  TOXICITY  TEST  METH- 
ODS FOR  GULF  TOADFISH  (OPSANUS  BETA) 
AND  RESULTS  USING  CHLORPYRIFOS, 

For  primary  bibliographic  entry  see  Field  5A. 
W86-05490 


TOLERANCE  TO  CADMIUM  AND  CADMIUM- 
BINDING    IN    GREAT    SALT    LAKE    BRINE 
SHRIMP  (ARTEMIA  SALINA), 
Utah  State  Univ.,  Logan. 
S.  Jayesekara,  D.  B.  Drown,  and  R.  P.  Sharma. 
Ecotoxicology       and       Environmental       Safety 
ECOLAR,  Vol.  11,  No.  1,  p  23-30,  February  1986. 
3  fig,  3  tab,  14  ref. 

Descriptors:  *Cadmium,  *Toxic  wastes,  *Water 
pollution  effects,  *Path  of  pollutants,  *Brine 
Shrimp,  *Great  Salt  Lake,  Uptake,  Gel  filtration, 
Atomic  absorption  spectrometry,  Chromatogra- 
phy, Utah,  Bioaccumulation,  Ultraviolet  absorp- 
tion, Proteins,  Heavy  metals,  Cytosol,  Metabolism, 
Tolerance  mechanisms. 

Information  on  the  accumulation  of  Cd  in  cytoso- 
lic  proteins  of  Great  Salt  Lake  (Utah)  brine  shrimp 
was  obtained  from  animals  collected  directly  in  the 
lake  and  from  animals  hatched  and  maintained  in 
three  sublethal  concentrations  of  Cd  (0.5,  2.0,  and 
5.0  ppm)  im  saltwater  aquaria.  Heat-stable,  Cd- 
binding  ligands  were  isolated  and  identified  by 
Sephandex  G-75  chromatography  and  atomic  ab- 
sorption spectorophotometry.  cadmium  was  equal- 
ly distributed  between  high  and  low  molecular 
weight  proteins  in  animals  collected  from  the  lake 
anmd  the  0.5  ppm  Cd  group.  There  was  a  slight 


Effects  Of  Pollution — Group  5C 

growth  stimulation  noted  in  the  0.5-ppm  group. 
Higher  Cd  incorporation  was  noted  in  low  molec- 
ular weight  fractions  with  increasing  Cd  concen- 
tration in  the  exposure  media.  Low  molecular 
weight  fractions  also  had  higher  UV  absorption  at 
280  nm.  Molecular  weight  of  the  nanometer  (nm) 
and  low  absorption  at  280  nm.  Molecular  weight  of 
the  Cd-binding  ligands  was  11,000,  as  estimated  by 
the  gel  filtration  method.  De  novo  synthesis  of  this 
protein  was  increased  as  a  function  of  Cd  concen- 
tration in  the  media.  However,  slow  accumulation 
of  Cd  in  other  protein  fractions  also  was  noticed  in 
higher  Cd  exposure  groups,  suggesting  the  exist- 
ence of  possible  tolerance  mechanisms  in  brine 
shrimp  exposed  to  suspected  acute  Cd  concentra- 
tions. This  protein  is  similar  to  metallothionein 
described  in  other  mammals  and  aquatic  organisms. 
Although  metallothioneins  have  a  role  in  the  de- 
toxification of  metals,  the  high  tolerance  of  brine 
shrimp  cannot  be  adequately  explained  by  the  in- 
duction of  cadmium-binding  protein  alone.  (Roch- 
ester-PTT) 
W86-05491 


HISTOLOGICAL  AND  BIOCHEMICAL  EF- 
FECTS OF  CADMIUM  EXPOSURE  IN  THE 
BLUEGILL  SUNFISH  (LEPOMIS  MACRO- 
CHIRUS), 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 
D.  J.  Versteeg,  and  J.  P.  Geisy. 
Ecotoxicology      and      Environmenmtal      Safety 
ECOLAR,  Vol.  11,  No.  1,  p  31-43,  February  1986. 
6  fig,  3  tab,  44  ref. 

Descriptors:  *Water  pollution  effects,  *Toxic 
wastes,  *Bluegill  sunfish,  *Cadmium,  *Toxicity, 
•Mortality,  Gills,  Serum  acid  phosphatase,  Serum 
aspartate  transaminase,  Serum  alanine  transami- 
nase, Lactate  dehydrogenase,  Liver  lysosomes,  N- 
acetyl-beta-D-glucosaminidase,  Lysosomal  mem- 
branes, Bioassay,  Lepomis  macrochirus,  Chronic 
exposure,  Subchronic  exposure,  Growth,  Survival, 
Histopathology,  Enzyme  activity. 

Growth  and  survival  of  the  bluegill  sunfish  were 
monitored  and  tissues  were  removed  for  histopath- 
ological  assessment  of  the  toxicant  effects  of  Cd  in 
a  163-day  chronic  exposure.  The  biochemical  ef- 
fects of  Cd  were  determined  by  a  32-day  subch- 
ronic exposure.  Exposure  of  fish  in  hard  water  (363 
mg  Ca/L)  caused  significant  reductions  in  growth 
at  3.9  and  12.7  mg  Cd/L.  Histopathological  lesions 
were  observed  in  gill  tissue  from  fish  exposed  to 
3.9  and  12.7  mg  Cd/L  at  all  times  during  the 
chronic  exposure,  no  histopathological  lesions 
were  observed  in  any  internal  organ  during  this 
exposure.  In  32-day  subchronic  exposure,  Cd 
caused  significant  increases  in  serum  acid  phospha- 
tase and  N-acetyl-beta-D-glucosaminidase  activi- 
ties. Serum  aspartate  and  alanine  transaminase  and 
lactate  dehydrogenase  activities  were  not  increased 
by  Cd  exposure,  this  indicates  an  alteration  in 
lysosome  function.  Thus  Cd-induced  tissue  damage 
was  biochemically  detected  during  an  exposure 
regime  which  failed  to  produce  histopathological 
effects  on  internal  organs.  The  biochemical  effects 
appear  to  be  due  to  Cd-induced  damage  to  liver, 
spleen,  or  intestine  and  changes  in  cellular  auto- 
phagy.  (Rochester-PTT) 
W86-05492 


EFFECTS  OF  PH  ON  THE  ENVIRONMENTAL 
FATE  OF  (140  ALDICARB  IN  AN  AQUATIC 
MICROCOSM, 

Ohio  State  Univ.,  Columbus. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05493 


LN  VITRO  CYTOTOXICITY  TESTING  OF 
AQUATIC  POLLUTANTS  (CADMTUM, 
COPPER,  ZINC,  NICKEL)  USING  ESTAB- 
LISHED FISH  CELL  LINES, 

Rockefeller  Univ.,  New  York.  Lab.  Animal  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-05494 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C — Effects  Of  Pollution 

FIELD  EVIDENCE  FOR  AN  ACID  RAIN 
EFFECT  ON  LICHENS, 

Sheffield  Univ.  (England).  Dept.  of  Landscape  Ar- 
chitecture. 
O.  L.  Gilbert. 

Environmental  Pollution  (Series  A)  EPEBD7, 
Vol.  40,  No.  3,  p  227-231,  1986.  13  ref. 

Descriptors:  'Lichens,  'Water  pollution  effects, 
•Acid  rain,  Oak  trees,  Ash  trees.  Blue-green  algae, 
Bark  acidification,  Plant  pathology,  Buffering. 

Field  evidence  for  an  acid  rain  effect  on  lichens  at 
two  sites  in  northern  England  is  presented.  Well- 
established  populations  of  Lobaria  pulmonaria  on 
oak  and  Dticta  limbata  on  ash  trees  in  remote  rural 
areas  were  observed  to  decline  to  the  point  of 
extinction.  This  was  accompanied  by  bark  acidifi- 
cation. Only  lichens  containing  a  blue-green  algal 
component  (Nostoc)  and  growing  in  habitats 
poorly  buffered  on  the  acid  side  were  affected.  The 
most  likely  mechanism  by  which  acid  rain  could 
eliminate  these  two  lichens  is  through  the  effect  of 
low  pH  on  nitrogen  fixation  by  NOSTOC.  The 
evidence  suggests  that  the  increase  in  rainfall  acidi- 
ty is  damaging  rich  areas  of  epophytic  lichen  vege- 
tation in  the  United  Kingdom.  (Rochester-PTT) 
W86-05511 


LEAD  CONCENTRATIONS  IN  BULLFROG 
RANA  CATESBEIANA  AND  GREEN  FROG  R. 
CLAMITANS  TADPOLES  INHABITING  HIGH- 
WAY DRAINAGES, 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05512 


ENGINEERING  AND  NUTRITIONAL  PARAM- 
ETERS AFFECTING  BIOFTLM  DEVELOP- 
MENT, 

Mara  Inst,  of  Tech.,  Selangor  (Malaysia).  School 

of  Applied  Science. 

N.  Shariff,  and  R.  S.  Hassan. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 

Vol.  25,  No.  12,  p  423-425,  December  1985.  5  fig, 

22  ref. 

Descriptors:  'Biofilm,  Cooling  towers,  Microbial 
film,  Nutrients. 

The  development  of  biofilm  on  glass  slides  with 
inocula  obtained  from  an  air  conditioning  cooling 
tower  was  studied  using  biofilm  reactors  of  eight 
one-liter  beakers  with  attached  stirrers.  Excess 
water  was  drained  from  the  slide  for  one  minute 
and  the  biofilm  thickness  was  obtained  by  the 
difference  in  the  distance  travelled  by  the  10X 
objective  lens  when  focused  on  the  glass  slide  and 
the  biofilm  surface.  The  results  generally  showed 
poor  development  of  biofilm.  Enriching  the  cool- 
ing tower  medium  encouraged  better  biofilm  de- 
velopment. The  addition  of  glucose  also  increased 
the  microbial  film  thickness  and  rate  of  formation. 
A  shorter  retention  time  promoted  biofilm  devel- 
opment. At  33  C,  good  biofilm  development  was 
observed.  Sloughing  of  biofilm  increased  with  in- 
creasing biofilm  thickness  and  turbulence.  Nutrient 
and  engineering  parameters  do  influence  biofilm 
development.  (Main-PTT) 
W86-05526 


ACUTE  TOXICITY  OF  PENTACHLORO- 
PHENOL  TO  THE  FRESHWATER  SNAJX, 
GHXIA  ALTTLIS, 

Boston  Univ.,  MA. 

R.  J.  Stuart,  and  J.  B.  Robertson. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTAG,  Vol.  35,  No.  5,  p  633-640, 

November  1985.  4  fig,  1  tab,  11  ref. 

Descriptors:  'Pesticides,  'Pentachlorophenol, 
'Snails,  'Bioindicators,  'Toxicity,  'Water  pollu- 
tion effects,  Lethal  limits,  Survival,  Bioaccumula- 
tion,  Ecological  effects. 

Over  80  million  pounds  of  pentachlorophenol 
(PCP)  are  produced  each  year,  making  it  one  of 
the  most  heavily  used  pesticides  in  the  United 
States.  The  chemical  can  easily  find  its  way  into 
aquatic  ecosystems.  Since  the  PCP  that  reaches 


aquatic  environments  can  be  photolysized,  the  tox- 
icity of  the  photodegradation  products  were  exam- 
ined. The  technical  formulation  is  one  used  by 
industry,  allowing  the  toxicity  of  the  mixture  to  be 
examined  and  compared  with  pure  PCP,  to  deter- 
mine whether  it  is  a  parent  compound,  or  one  of 
the  accompanying  impurities,  that  is  responsible 
for  any  observed  toxicity.  Snails  were  exposed  to 
PCP  concentrations  from  0  to  200  micro  M.  Fol- 
lowing a  four  hour  exposure  period,  snails  were 
rinsed,  transferred  to  containers  of  dechlorinated 
water.and  monitored  for  7  days.  This  procedure 
was  repeated  for  96  hour  exposure,  with  a  dose 
range  from  0  to  10  micro  M  A  dynamic  96-hr  test 
was  also  performed  at  concentrations  of  0.8,  1.0, 
and  1.5  micro  M.  In  addition,  a  4-hr  exposure  was 
performed  in  the  dark,  and  technical  grade  PCP 
was  compared  to  pure  PCP,  also  using  a  four  hour 
exposure.  The  LC50  value  obtained  for  snails  col- 
lected in  the  fall  was  100  micro  M  PCP,  which  was 
four  times  as  great  as  the  spring  valve  of  24  micro 
M  PCP.  In  the  static  96-hr  test,  the  LC50  value 
obtained  was  3  micro  M  (0.81  milligrams/L)  for  he 
pure  PCP.  The  dynamic  96-hr  test  had  an  LC50  of 
1.1  micro  M  PCP  (0.3  micrograms/L).  This  in- 
creased toxicity  appears  to  be  due  to  the  change  of 
PCP  solutions  every  24  hrs.  The  LC50  for  the  4-hr 
exposure  was  100  micro  M  in  laboratory  light,  but 
only  70  micro  M  for  exposures  in  the  dark.  Results 
indicate  that  this  species  of  snail  could  be  used  as  a 
biological  monitor  for  PCP  pollution  in  rivers  and 
streams.  (Main-PTT) 
W86-05534 


ALDICARB  SULFOXIDE/ALDICARB  SUL- 
FONE  MIXTURE  IN  DRINKING  WATER  OF 
RATS:  EFFECTS  ON  GROWTH  AND  ACETYL- 
CHOLINESTERASE ACTIVITY, 

Mellon  Inst.-Union  Carbide  Corp.,   Export,  PA. 
Bushy  Run  Research  Center. 
L.  R.  DePass,  E.  V.  Weaer,  and  E.  J.  Mirro. 
Journal  of  Toxicology  and  Environmental  Health 
JTEHD6,  Vol.  2,  p  163-172,  August,  1985.  4  tab, 
11  ref. 

Descriptors:  'Aldicarb  sulfoxide/aldicarb  sulfone, 
•Drinking  water,  Water  pollution  effects,  *Rats, 
•Growth,  *Acetylcholinesterase,  Toxicity,  Potable 
water,  Pesticides,  Tissue  analysis,  Chemical  analy- 


In  spite  of  the  large  toxicology  data  base,  no 
studies  have  been  reported  on  the  toxicity  of  aldi- 
carb  residues  in  the  drinking  water.  This  represents 
a  possible  route  of  human  exposure,  since  trace 
residues  of  aldicarb  metabolites  have  been  found  in 
potable  water  resulting  from  subsurface  agricultur- 
al application  to  shallow  groundwater  sources.  A 
1:1  mixture  of  aldicarb  sulfoxide/aldicarb  sulfone 
was  administered  to  young  adult  Wistar  rats  via 
the  drinking  water  at  nominal  concentrations  of 
19.2,  4.8,  1.2,  0.3,  0.075,  or  0  ppm  for  29  d.  Blood 
was  collected  after  8,  15,  and  29  d  of  treatment  for 
plasma  and  erythrocyte  cholinesterase  determina- 
tions, and  brain  cholinesterase  was  determined  at 
sacrifice.  Body  weight  gain  and  water  consump- 
tion were  reduced  at  7,  14,  21,  and  29  d  but  was 
reduced  in  females  only  on  day  7.  Both  plasma  and 
erythrocyte  cholinesterase  activity  was  reduced 
after  8,  15,  and  29  d  in  male  and  female  rats  at  19.2 
ppm.  Males  at  4.8  ppm  showed  reductions  in 
plasma  activity  only  after  d  8  and  in  erythrocyte 
activity  only  after  d  29.  Female  rats  at  19.2  ppm 
also  displayed  depressions  in  brain  cholinesterase 
activity  not  observed  in  similarly  treated  males. 
Since  the  only  effects  noted  at  4.8  ppm  were 
reductions  in  plasma  and  red  blood  cell  cholines- 
terase activity  in  males  only  and  at  only  one  of 
three  sampling  periods,  these  two  instances  are  not 
believed  to  be  of  any  biological  significance.  The 
data  suggest  the  4.8  ppm  in  drinking  water  is  a  no 
observable  ill-effect  level  for  exposure  of  rats  to 
aldicarb  residues  based  on  the  parameters  meas- 
ured in  this  study.  (Main-PTT) 
W86-05537 


TROPHIC  STATUS  OF  19  SUBARCTIC  LAKES 
EM  THE  YUKON  TERRITORY, 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia).  Fisheries  Research  Branch. 
K.  S.  Shortreed,  and  J.  G.  Stockner. 


Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX,  Vol.  43,  No.  3,  p  797-805,  March  1986.  7 
fig,  5  tab,  44  ref. 

Descriptors:  'Yukon  territory,  •Limnology,  'Su- 
barctic lakes,  *Trophic  level,  'Phosphorous,  'Ni- 
trogen, 'Chlorophyll,  'Bacterioplankton,  'Carbon, 
Phytoplankton  production,  Synechococcus  sp,  Cy- 
clops scutifer,  Daphnia  spp,  Diaptomus  pribilofen- 
sis,  Canada,  Regression  analysis. 

Limnological  investigations  were  carried  out  on  19 
Yukon  River  Basin  (Canada)  lakes  in  the  summer 
of  1982  and  on  10  of  the  lakes  in  March  of  1983. 
Their  surface  areas  ranged  from  1.6  to  90  sq  km 
and  mean  depths  from  2.5  to  93  m.  Regression 
analyses  were  carried  out  using  various  chemical 
and  biological  variables  and  results  were  compared 
with  similar  studies  in  other  geographical  areas. 
Based  on  range  in  total  phosphorus  concentrations 
(3.2-12.9  micrograms/titer),  average  chlorophyll 
levels  (0.62-3.76  micrograms/liter),  and  average 
bacterioplankton  numbers  (7.8  x  10(5)  to  >  10  (7) 
per  ml),  most  lakes  were  oligotropic,  several  were 
mesotrophic,  and  one  was  close  to  eutrophy.  Par- 
ticulate concentrations  of  P,  N,  and  C  indicated 
that  most  lakes  were  predominately  P-limited,  but 
in  a  number,  N  was  also  important  in  limiting 
phytoplankton  production.  The  picoplankter  Syne- 
chococcus sp  was  the  most  abundant  phytoplank- 
ton species,  and  common  zooplankters  were  Cy- 
clops scutifer,  Daphnia  spp.,  and  Diaptomus  pribi- 
lofensis.  (Author's  Abstract) 
W86-05559 


INTERVENTION     ANALYSIS     OF     POWER 
PLANT  DVIPACT  ON  FISH  POPULATIONS, 

Michigan   Univ.,   Ann  Arbor.   Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see   Field   6G. 
W86-05561 


LARGE-SCALE  RISK  ASSESSMENT  OF  ACTO 
RATN  IMPACTS  ON  FISHERD2S:  MODELS 
AND  LESSONS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

C.  K.  Minns,  J.  R.  M.  Kelso,  and  M.  G.  Johnson. 
Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX  Vol.  43,  No.  3,  p  900-921,  March  1986.  10 
fig,  10  tab,  65  ref. 

Descriptors:  'Acid  rain,  'Model  studies,  'Fisher- 
ies, 'Productivity,  'Impact  assessment,  Atmos- 
pheric pollutants,  Sulfur  dioxide,  Nitrogen  oxides, 
Ontario,  Canada,  Lakes,  Regional  scale  impacts, 
Prediction. 

Two  models  designed  to  provide  large-scale  risk 
assessment  in  the  context  of  long-range  transport 
of  atmospheric  pollutants,  particularly  S02  and 
NOx,  are  presented  and  their  strengths  and  weak- 
nesses are  identified.  One  model  resulted  from  a 
contract  with  Hough,  Stansbury  and  Michalski 
Ltd.  and  J.E.  Hanna  Associates  Inc.  (HSM-H 
Model)  to  design,  assess,  and  apply  a  methodology 
that  would:  (1)  determine  quantitatively  and  quali- 
tatively those  game  fish  assemblages  in  acid-vul- 
nerability inland  Ontario  (Canada)  lakes;  (2)  esti- 
mate their  current  productivity;  and  (3)  predict 
their  potential  rate  of  change  under  various  acid 
deposition  rates.  The  other,  derived  from  an 
Adaptive  Management  Modelling  Workshop  facili- 
tated by  Environmental  and  Social  Systems  Ana- 
lysts, Ltd.  (ESSA  Model)  had  the  following  objec- 
tives: (1)  developing  a  preliminary  model  of  re- 
gional scale  impacts  from  acid  deposition  and  (2) 
identifying  information  needs  to  improve  such  a 
model.  The  HSM-H  and  ESSA  models  are  ana- 
lyzed and  compared  and  their  strengths  and  weak- 
nesses are  identified.  In  addition,  the  models  are 
assessed  in  relation  to  other  efforts  to  predict  im- 
pacts. (Rochester-PTT) 
W86-05565 


MICROBE-MEDIATED  EFFECTS  OF  LOW  PH 
ON  AVADLABILTTY  OF  DETRITAL  ENERGY 
TO  A  SHREDDER,  CLISTORONIA  MAGNI- 
FICA  (TRICHOPTERA:  UMNEPHTLIDAE), 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W86-05568 


SPRING    POND   WATER    CHEMISTRY   AND 

IHE  REPRODUCTION  OF  THE  WOOD  FROG, 

RANA  SYLVATICA, 

Quebec  Univ.,  Montreal.  Dept.  of  Biological  Sci- 

snces. 

E  Gascon,  and  D.  Planas. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  64, 

So.  2,  p.  543-550,  February  1986.  2  fig,  6  tab,  28 

•ef. 

Descriptors:  'Acid  rain,  *Water  pollution  effects, 
'Rana  sylvatica,  *Hydrogen  ion  concentration, 
'Egg  mass  abundance,  'Embryo  survival,  'Acidi- 
y,  'Total  organic  carbon,  Hatching  success, 
Vlolds,  Reproduction,  Snowmelt,  Spring  season, 
Quebec,  Canada. 

ro  determine  the  impact  of  snowmelt  water  qual- 
ty  on  egg  mass  abundance  and  embryo  survival  of 
he  wood  frog  (Rana  sylvatica)  in  Quebec,  Canada, 
5  breeding  ponds,  with  an  early  spring  pH  range 
letween  3.4  and  6.7,  were  surveyed.  Acidity  and 
otal  organic  carbon  were  correlated  with  the  den- 
ity  of  egg  masses.  Hatching  success  was  reduced, 
od  mold  increased,  in  low-pH  ponds.  (Author's 
bs  tract) 
V86-05569 


SFFECTS  OF  STREAM  REGULATION  ON 
)ENSITY,  GROWTH,  AND  EMERGENCE  OF 
"WO  MAYFLIES  (EPHEMEROPTERA:  EPHE- 
ffiRELLLDAE)  AND  A  CADDISFLY  (TRI- 
MOPTERA:  HYDROPSYCHLDAE)  IN  TWO 
tOCKY  MOUNTAIN  RIVERS  (U.S.A.), 
Montana  Univ.,  Bigfork.  Biological  Station, 
'or  primary  bibliographic  entry  see  Field  6G. 
V86-05570 


IFFECTS  OF  COAL-FIRED  THERMAL 
OWER  PLANT  DISCHARGES  ON  AGRICUL- 
URAL  SOIL  AND  CROP  PLANTS, 

digarh  Muslim  Univ.  (India).  Environmental  Re- 
arch  Lab. 

I .  Ajmal,  and  M.  A.  Khan. 
Invironmental  Research  ENVRAL,  Vol.  39,  No. 
,  p  405-417,  April  1986.  7  tab,  27  ref. 

tescriptors:  'Water  pollution  effects,  'Thermal 
ollution,  'Thermal  powerplants,  'India,  'Soil 
bemistry,  'Irrigation  water,  'Plant  growth,  'Ger- 
lination,  'Cooling  towers,  'Scrubbers,  'Wash 
'ater,  Pea,  Wheat,  Kasimpur,  Coal-fired  plant, 
[ydrogen  ion  concentration,  Organic  matter,  Cal- 
ium  carbonate,  Soluble  salts,  Cation  exchange  ca- 
scity,  Conductivity,  Nitrogen,  Phosphorus,  Am- 
lonia.  Potassium,  Leaching,  Pisum  sativum,  Triti- 
um aestivum,  Canals,  Upper  Ganga  Canal. 

he  physicochemical  properties  of  the  upstream 
id  downstream  waters  from  the  Upper  Ganga 
mal,  discharged  cooling  tower  water,  machine 
'ashings,  and  scrubber  and  bottom  ash  effluents  of 
le  530  MW  Kasimpur  (India)  coal-fired  thermal 
ower  plant  were  determined  and  their  direct  ef- 
«ts  on  fertile  soil  and  indirect  effects  on  pea 
"isum  sativum)  and  wheat  (Triticum  aestivum) 
rops  were  studied.  All  the  effluents  were  respon- 
se for  altering  the  chemical  composition  of  the 
)il.  The  soils  irrigated  with  different  effluents 
(hibited  an  increase  in  pH,  organic  matter,  calci- 
m  carbonate,  water-soluble  salts,  cation  exchange 
ipacity,  electrical  conductivity,  and  N  and  P  con- 
Jits,  whereas  K  content  decreased,  probably  as  a 
suit  of  leaching  to  lower  layers  of  the  soil.  Use  of 
adiluted  cooling  tower  effluent  resulted  in  100% 
srmination  of  both  crops.  The  germination  was 
stricted  to  90%  for  the  two  crops  when  irrigated 
ith  machine  washings  effluents,  and  to  80%  and 
y%  for  pea  and  wheat,  respectively,  when  irriga- 
an  was  done  with  scrubber  and  bottom  ash  efflu- 
lt.  Soils  irrigated  with  downstream  canal  water 
mtained  slightly  more  calcium  carbonate,  P,  and 
nmonia-N  than  those  receiving  upstream  canal 
ater.  Thoughn  100%  germination  was  obtained 
ith  both  waters,  the  growth  rate  of  plants  irrigat- 


ed with  the  downstream  canal  water  was  slightly 

reduced.  (Rochester-PTT) 

W86-05573 


ACID     RAIN:     THE    INTERNATIONAL    RE- 
SPONSE, 

Council  on  Environmental  Quality,  Washington, 
DC. 

For  primary  bibliographic  entry  see  Field  6E. 
W86-05577 


KINETIC  MODEL  OF  ALGAL  GROWTH  IN- 
CORPORATING INTRACELLULAR  CARBO- 
HYDRATE AND  PHOSPHORUS  POOLS, 

Kyoto  Univ.  (Japan).  Dept.  of  Environmental  and 

Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W86-05583 


REGRESSION  MODELS  FOR  ESTIMATING 
STORM  RUNOFF  LOAD  AND  ITS  APPLICA- 
TION TO  LAKE  KASUMIGAURA, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05584 


HYPERTROPHY,  A  CONSEQUENCE  OF  DE- 
VELOPMENT, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  D.  Robarts. 

International   Journal   of  Environmental    Studies 

IJEVAW,  Vol.  25,  No.  3,  p  167-175,  3  fig,  34  ref. 

Descriptors:  'Water  pollution  effects,  'Hypertro- 
phy, 'Eutrophication,  'Developing  countries, 
'Standards,  Algae,  Nutrients,  Macrophytes,  Plant 
growth,  Anoxia,  Cost  analysis,  Laguna  de  Bay, 
Philippines,  Lake  Mcllwaine,  Zimbabwe,  Water 
use,  Urbanization,  Industrialization,  Human  popu- 
lation, Potable  water,  Public  health. 

Increasing  urbanization,  industrialization,  and  pop- 
ulation growth  in  developing  countries  of  the 
Third  World  potentially  will  increase  the  number 
of  hypertrophic  freshwater  ecosystems  unless  suit- 
able effluent  and  water  quality  standards  are  pro- 
mulgated. Unchecked  eutrophication,  or  enrich- 
ment, of  freshwater  with  plant  growth  nutrients 
leads  to  hypertrophy.  Hypertrophic  systems  are 
those  that  have  been  enriched  to  the  point  where 
massive  algal  and/or  macrophyte  populations 
appear  and  major  changes  in  ecosystem  structure 
occur.  While  these  systems  are  highly  productive, 
they  also  tend  to  be  ecologically  unstable.  Algal 
population  collapses  or  hugh  oxygen  demands 
from  anaerobic  hypolimnia  at  lake  overturn  can 
lead  to  whole-lake  anoxia.  Hypertrophy  can  result 
in  the  severe  impairment  of  water  use,  increased 
costs  to  provide  potable  water,  and  cause  major 
health  problems.  Laguna  de  Bay,  Philippines,  and 
Lake  Mcllwaine,  Zimbabwe,  are  described  as  ex- 
amples of  hypertrophic  systems  from  the  Third 
World,  and  remedial  measures  for  hypertrophic 
lakes  are  discussed.  (Rochester-PTT) 
W86-05590 


ENVIRONMENTAL  IMPACT  STATEMENT: 
MARTIN  LAKE  D  AREA  LIGNITE  SURFACE 
MINE,  HENDERSON,  RUSK  COUNTY,  TEXAS. 

Environmental  Protection  Agency,  Dallas,  TX. 
Region  VI. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-176628. 
Price  codes:  A 17  in  paper  copy,  A01  in  microfiche. 
Draft  Report  EPA  906/9-83-003,  March  1983.  295 
p,  25  fig,  34  tab,  3  append. 

Descriptors:  'Environmental  Impact  Statement, 
'Lignite,  'Surfrce  mine,  'Streams,  'Environmen- 
tal effects,  'Ecological  effects,  Wastewater  outfall, 
Wastewater,  Erosion,  Water  quality  control,  Todd 
Branch,  Boggy  Branch,  Dry  Creek,  Dogwood 
Creek,  Boggy  Creek,  Mill  Creek,  Rusk  County, 
Texas. 

Texas  Utilities  Generating  Company  has  applied 
for  an  NPDES  permit  for  wastewater  discharges 


Effects  Of  Pollution — Group  5C 

from  various  sedimentation  ponds  to  be  located 
within  the  mine  permit  area.  Streams  receiving 
wastewater  would  include  Todd  Branch,  Boggy 
Branch,  Dry  Creek,  Dogwood  Creek,  Boggy 
Creek,  Mill  Creek  and  other  unnamed  tributaries. 
Lignite  would  be  mined  for  30  years  from  16,600 
acres  at  a  rate  of  1.5  million  tons  per  year  initially 
increasing  to  3.5  million  tons  yearly  in  1987.  Lig- 
nite would  be  hauled  by  truck  to  a  crusher  at  the 
mine  site  then  transported  by  rail  to  Martin  Lake 
Steam  Electric  Station  for  burning.  Earth  would 
be  disturbed  by  mining  to  depths  varying  to  150 
feet  and  by  construction  of  ponds,  diversions,  haul 
roads,  railroad,  and  transmission  lines.  Environ- 
mental changes  include  loss  of  existing  topsoils, 
loss  of  native  vegetation  and  wildlife  habitat,  re- 
moval of  wetlands,  reduction  of  species  diversity, 
water  quality  and  stream  flow  changes,  disruption 
to  ground  water  levels,  loss  of  water  wells,  and 
land  use  changes.  Mine  and  reclamation  plans  pro- 
posed include  random  mix  of  spoil  for  revegetation 
primarily  with  bermuda  grass  and  pine  forest  spe- 
cies. Long  term  impacts  would  depend  on  success 
of  land  reclamation  and  level  of  maintenance  for 
stability  in  revegetation.  Air  and  water  quality 
control  measures  are  proposed  to  reduce  fugitive 
dust,  crusher  emissions,  stormwater  runoff,  erosion 
and  sedimentation.  Archeological  and  historic  sites 
are  expected  to  be  lost  or  damaged;  some  sites  will 
require  mitigation  measures  for  recovering  signifi- 
cant historical  data.  The  project  is  estimated  to 
provide  240  jobs,  and  have  a  payroll  of  about 
$4,000,000  annually.  The  government  will  generate 
additional  taxes.  Area  health,  educational,  govern- 
mental, housing,  and  commercial  serviced  needs 
will  increase  due  to  induced  population  increases. 
(Author's  abstract) 
W86-05609 


BIOLOGY  OF  AQUATIC  MICROORGANISMS 
WHICH  ARE  POTENTIALLY  PATHOGENIC 
TO   MAN   (ECOLOGLE   DES   MICROORGAN- 
ISMES  DE  L'ENVLRONNEMENT  AQUATIQUE 
SUSCEPTTBLES  DE  DEVENIR  PATHOGENES 
POUR  L'HOMME), 
Strasbourg- 1  Univ.  (France). 
C.  Derr-Harf,  and  H.  Monteil. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  1015-1028,  4 
tab,  10  ref. 

Descriptors:  'Aquatic  microorganisms,  'Patho- 
gens, Alsace,  France,  Amoebae,  Bacteria,  Organic 
pollution,  Environmental  effects,  Ecological  ef- 
fects. 

Potential  pathogenic  microorganisms  were  studied 
in  Alsatian  ground  water  which  is  the  largest  fresh 
water  supply  of  this  type  in  France.  Free-living 
amoebae  and  bacteria  are  located  in  their  natural 
site.  Some  of  the  organisms  are  potential  pathogens 
for  man,  others  seem  to  reflect  organic  pollution 
due  to  human  or  animal  activities.  Subsequently, 
this  may  allow  the  influence  of  physical  and  chemi- 
cal variations  on  the  stability  of  this  ecosystem  to 
be  judged.  (See  also  W86-05679)  (Author's  ab- 
stract) 
W86-05718 


BEHAVIORAL  REACTIONS  OF  FATHEAD 
MINNOW  (PLMEPHALES  PROMELAS)  AND 
RAINBOW  TROUT  (SALMO  GAIRDNERD  TO 
A  COAL  LIQUID  WATER-SOLUBLE  FRAC- 
TION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Environmental  Sciences  Dept. 
D.  D.  Dauble,  R.  H.  Gray,  E.  W.  Lusty,  J.  R. 
Skalski,  and  M.  A.  Simmons. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE82-002674, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-SA-10439,  September  1982.  7  p, 
2  fig,  8  ref.  Contract  No.  DE-AC06-76RLO-1830. 

Descriptors:  'Fish  behavior,  'Fathead  minnows, 
'Rainbow  trout,  'Phenols,  'Coal  liquid,  Pimephale 
promelas,  Salmo  gairdneri,  Water  pollution  effects, 
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Group  5C — Effects  Of  Pollution 

Solvent  refined  coal,  Industrial  wastewater,  Fish 
toxins,  Mortality,  Toxicity. 

A  laboratory  study  was  conducted  to  determine 
the  behavioral  response  of  fathead  minnow  (Pime- 
phales  promelas)  and  rainbow  trout  (Salmo  gaird- 
neri)  to  sublethal  and  lethal  concentrations  of  a 
coal  liquid  water-soluble  fraction  (WSF).  As  coal 
liquefaction  processes  are  developed,  synfuel  re- 
siduals may  be  released  to  aquatic  environments. 
Accurate  assessment  of  potential  effects  of  these 
materials  will  depend  on  information  from  a  varie- 
ty of  studies,  including  behavior  response.  When 
WSF  was  introduced  to  a  tank  containing  fathead 
minnows,  almost  all  moved  immediately  to  one  or 
more  of  the  control  chambers.  Avoidance  of  all 
concentrations  >  3.0  mg/1  total  phenols  was  noted 
in  the  first  test  series.  Avoidance  of  average  phenol 
concentrations  >1.7  mg/1  phenols  also  occured  in 
the  second  test  series.  In  a  third  series  of  tests, 
fathead  minnows  avoided  concentrations  of  1.7 
mg/1  total  phenols  in  test  chambers,  but  showed  no 
response  at  concentrations  of  0.7  mg/1  in  the  center 
of  the  tank.  Response  of  rainbow  trout  to  the  coal 
liquid  WSF  was  different  than  that  of  fathead 
minnows.  Although  the  central  portion  of  the  ap- 
paratus was  usually  the  preferred  location  for  trout 
during  pre-exposure  and  post-exposure  periods, 
fish  did  not  avoid  the  toxicant  by  moving  into 
control  chambers  during  exposure  periods.  At  con- 
centrations of  3.1  and  6.3  mg/1  phenols,  rainbow 
trout  remained  in  the  center  of  the  apparatus  de- 
spite mortalities  which  exceeded  50%  of  the  test 
population.  At  lower  concentrations  (2.4  and  4.6 
mg/1  phenols)  rainbow  trout  still  preferred  to 
remain  in  the  center,  while  fish  moved  from  the 
center  with  1.0  mg/1  phenols  to  chambers  with 
toxicant  concentrations  >  2.2  mg/1  phenols.  Rain- 
bow trout  appeared  to  be  attracted  to  concentra- 
tions near  2.0  mg/1.  (Lantz-PTT) 
W86-05803 


EFFECTS  OF  FLOODING  AND  SEDIMENTA- 
TION ON  GERMINATION  AND  SURVIVAL 
OF  LUDWIGIA  LEPTOCARPA  (NUTT.)  HARA, 
Georgia  Univ.,  Athens. 

For  primary  bibliographic  entry  see  Field  5G. 
W86-05804 


EFFECTS  ON  CATTLE  FROM  EXPOSURE  TO 
SEWAGE  SLUDGE, 

Metropolitan   Denver   Sewage   Disposal   District 

No.  1,  CO. 

J.  C.  Baxter,  D.  Johnson,  E.  Kienholz,  W.  D. 

Burge,  and  W.  N.  Cramer. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB83-170589, 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report   No.    EPA-600/2-83-012,    February    1983. 

155  p,  17  fig,  69  tab,  147  ref,  3  append.  Contract 

No.  68-03-2210. 

Descriptors:  'Sludge,  'Wastewater,  'Sludge  utili- 
zation, 'Cattle,  'Sludge  disposal,  Heavy  metals, 
Zinc,  Copper,  Nickel,  Cadmium,  Tissue  analysis, 
Toxicity. 

Soils,  forages,  and  cattle  grazing  on  a  sludge  dis- 
posal site  were  examined  for  trace  metals  and 
persistent  organics.  Soils  at  the  disposal  site  had 
increased  concentrations  of  Zn,  Cu,  Ni,  Cd,  and 
Pb.  Forages  from  sludge  applied  soils  had  higher 
levels  of  Zn,  Cd,  Cu,  and  Ni  and  lower  Pb  concen- 
trations then  forages  from  soils  that  had  not  re- 
ceived sludge.  Cattle  grazing  on  the  sludge  dispos- 
al site  were  healthy  with  no  signs  of  pathology. 
Tissues  from  these  cattle  did  not  show  elevated 
levels  of  metals  or  persistent  organics  when  com- 
pared with  cattle  not  exposed  to  sewage  sludge. 
Sewge  sludge  was  added  to  the  diets  of  cattle  to 
simulate  worse  case  conditions  of  cattle  grazing 
sludge  fertilized  pastures.  The  sludge  had  no  posi- 
tive or  negative  effects  on  cattle  health  or  perform- 
ance but  did  act  as  a  diet  diluent.  The  direct 
ingestion  of  sewage  sludge  led  to  increased  levels 
of  Cd  and  Pb  in  kidney  and  liver  tissues.  The 
amount  of  Cd  increase  was  related  to:  1)  the  con- 
centration of  Cd  in  the  diet;  2)  the  Cd  source  (Ft. 
Collins  sludge  vs.  Metro  Denver  sludge),  and  3) 
the  time  period  of  sludge  ingestion.  Copper,  Pb, 
and  Cd  in  liver  tissues  were  shown  to  increase  in  a 


linear  fashion  during  sludge  ingestion.  Cadmium 
did  not  decrease  in  liver  or  kidney  tissues  when 
sludge  was  removed  from  the  diet.  Persistent  or- 
ganics were  concentrated  in  fat  tissues  of  cattle 
that  consumed  sewage  sludge.  The  effects  to  cattle 
from  exposure  or  ingestion  of  sewaage  sludge 
appear  benign.  Thus,  the  principal  health  hazards 
associated  with  grazing  cattle  on  sludge  fertilized 
pastures  would  be  the  possibility  of  increased 
levels  of  heavy  metals  entering  the  human  food 
chain  through  kidney  and  liver  consumption.  Ad- 
ditional studies  were  conducted  measuring  the  die- 
off  rate  of  pathogens  in  liquid  sludge  as  it  dried  in 
earthen  drying  basins.  The  number  of  fecal  con- 
forms, total  coliforms,  salmonellae,  f2  and  T7  bac- 
teriophages, and  Ascaris  ova  decreased  rapidly  as 
the  sludge  dried.  (Author's  abstract) 
W86-05808 


EFFECTS  OF  ATRAZINE  AND  2,4-DICHLOR- 
OPHENOXY ACETIC  ACID  TO  THE  POPULA- 
TION DENSITY  OF  PHYTO-  AND  ZOO- 
PLANKTON  IN  AN  AQUATIC  OUTDOOR 
SYSTEM, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Inst,  fuer  Oekologische  Chemie. 
L.  Peichl,  J.  P.  Lay,  and  F.  Korte. 
Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAQ,  Vol.  18,  No.  5,  p  217-222,  October 
1985.  7  fig,  21  ref. 

Descriptors:  'Herbicides,  'Water  pollution  effect, 
Plankton,  'Phytoplankton,  'Zooplankton,  Atra- 
zine,  Organochlorine  pesticides,  Rotifers,  Bioindi- 
cators,  Daphnia,  Field  tests,  Ponds,  Mortality. 

Changes  of  the  physico-chemical  parameters  and 
of  the  phyto-  and  zooplankton  population  were 
measured  following  application  of  0.01  mg/1  Atra- 
zine,  1  mg/1  2,4-dichlorophenoxyaceticacid  (2,4-D 
as  well  as  both  chemicals  together.  In  a  field  study, 
using  pond  compartments  of  1000  liter  contents. 
An  increase  in  rotifer  density  was  determined.  This 
was  due  to  changes  in  phytoplankton  composition 
and  showed  rotifers  to  be  sensitive  indicator  orga- 
nisms for  the  effects  of  low  dose  chemicals.  The 
combined  application  of  both  chemicals  potentiat- 
ed the  effects  and  caused  a  complete  mortality  of 
Daphnia  pulex.  (Master-PTT) 
W86-05825 


SEVERE     HEPATOTOXICTTY     CAUSED     BY 
THE  TROPICAL  CYANOBACTERIUM  (BLUE- 
GREEN  ALGA)  CYLINDROSPERMOPSIS  RA- 
CIBORSKII  (WOLOSZYNSKA)  SEENAYA  AND 
SUBBA  RA JU  ISOLATED  FROM  A  DOMESTIC 
WATER  SUPPLY  RESERVOIR, 
James  Cook  Univ.  of  North  Queensland,  Towns- 
ville  (Australia).  Dept.  of  Botany. 
P.  R.  Hawkins,  M.  T.  C.  Runnegar,  A.  R.  B. 
Jackson,  and  I.  R.  Falconer. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  51,  No.  5,  p  1292-1295,  November 
1985.  3  fig,  18  ref. 

Descriptors:  'Hepatotoxicity,  'Cyanobacterium, 
'Drinking  water,  'Reservoirs,  Cylindrospermosis 
rackiborskii,  Palm  Island,  Australia,  Algae,  Human 
diseases,  Public  health. 

Cylindrospermopsis  rackiborskii,  a  tropical  bloom- 
ing species  of  cyanobacterium  (blue-green  alga), 
was  isolated  from  the  domestic  water  supply  reser- 
voir on  Palm  Island,  off  the  tropical  northeast 
coast  of  Australia.  This  species,  not  known  to  be 
toxic,  was  severely  hepatoxic  for  laboratory  mice. 
An  injection  of  64  mg  of  freeze-dried  culture/kg  of 
mouse  was  50%  lethal  at  24  hr.  The  mice  had 
livers  with  hepatocellular  coagulative  necrosis  and 
abnormalities  in  the  lungs,  kidneys,  adrenal  glands, 
and  intestine.  This  evidence  implicates  the  C.  raci- 
borskii  as  being  responsible  for  an  outbreak  of 
hepatoenteritis  in  the  human  population  consuming 
water  from  the  Solomon  Dam,  a  place  where  alga 
C.  raciborskii  is  known  to  bloom  seasonally. 
(Adams-PTT) 
W86-05828 


PERSISTENCE  OF  PENTACHLOROPHENOL 
IN  A  WASTEWATER-ESTUARINE  AQUACUL- 
TURE  SYSTEM, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05832 


CRUDE  DUBAI  OIL  TOXICITY  ON  SOME 
FRESH-WATER  INVERTEBRATES, 

Milan  Univ.  (Italy).  Sezione  di  Ecologia. 

M.  C.  Ramusino,  and  D.  Zanzottera. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTAG,  Vol.  36,  No.  1,  p  150-158, 

January  1986.  6  fig,  1  tab,  7  ref. 

Descriptors:  'Oil  pollution,  'Invertebrates,  'Oil 
toxicity,  'Isopods,  'Water  pollution  effects,  Fresh- 
water, Lethal  limit,  Po  River,  Oil  spills.  Oxygen 
transfer. 

A  crude  oil  spill  occurred  in  the  Po  River  in  April, 
1980.  A  toxicity  study  was  carried  out  to  evaluate 
the  effects  of  the  oil  on  a  common  invertebrate 
species,  using  both  crude  Dubai  oil  'as  it  is'  and  its 
'water-soluble  fraction'  (SFW),  obtained  by  mixing 
20  liters  of  normal  tap  water  and  500  grams  of 
crude  Dubai.  The  findings  indicate  the  impossibil- 
ity of  oxygen  exchange  between  the  solutions  and 
the  overlying  air,  regardless  of  the  thickness  of  the 
surface  crude  oil.  Asellus  aquaticus,  a  common 
detrivore  in  the  Po  River,  had  a  mortality  rate 
between  70%  and  80%  in  the  test  basins  with  16.3 
mg/L  and  17.9  mg/L  concentrations  respectively. 
Plecoptera  and  Tripcoptera  larvae  behavior  was 
not  very  different  when  treated  with  35.8  mg/L 
and  17.9  mg/L  concentrations  of  SFW,  but  8.9 
mg/L  concentration  had  no  severe  toxic  effect.  No 
death  has  been  reported  in  the  basins  containing 
Phisa  acuta  (Gastropod).  The  results  with  Anphi- 
podus  Echinogammarus  stammeri  were  similar  to 
the  Asellus  aquaticus  study.  (Adams-PTT) 
W86-05835 


PRELIMINARY  INVESTIGATION  OF  EF- 
FECTS OF  SUBLETHAL  ACID  EXPOSURE  ON 
MATERNAL  BEHAVIOR  IN  THE  CRAYFISH 
ORCONECTES  VntTLIS, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

R.  L.  France. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  35,  No.  5,  p  641-645, 

November  1985,  1  fig,  1  tab,  14  ref. 

Descriptors:  'Crayfish,  'Reproduction,  'Acid  rain, 
•Hydrogen  ion  concentration,  'Sublethal  effects, 
Ontario,  Crustaceans,  Littoral  zone,  Lakes,  Oligo- 
trophic  lakes. 

The  occurrence  of  crayfish  inhabiting  the  littoral 
regions  of  many  oligotrophic  acid  sensitive  lakes 
makes  these  organisms  vulnerable  to  spring  pH 
decreases.  To  understand  how  a  toxicant  affects 
crayfish  reproduction  it  is  necessary  that  the  ma- 
ternal and  embryonic  responses  to  experimental 
perturbation  be  separated.  Ovigerous  age  2-3  (20- 
30  mm  carapace  length)  Orconectes  virilis  (Hagen) 
were  collected  during  June  1980  from  Lake  240,  a 
control  (pH  6.6-6.8)  basin  in  the  Experimental 
Lakes  Area,  northwestern  Ontario.  Over  the  range 
tested,  pH  had  no  effect  on  either  vibration  fre- 
quency or  duration  of  the  vibration  period.  At  low 
pH  egg  aeration  decreased.  The  experiment  sug- 
gests that  when  encountering  acidified  water,  the 
need  of  ovigerous  females  to  satisfy  their  own 
increased  demand  for  oxygen  may  override  mater- 
nal  behavior  to  developing  eggs.  (Jones-PTT) 
W86-05849 


PERSISTENCE  AND  MUTAGENIC  POTEN- 
TIAL OF  HERBICIDE-DERD/ED  ANILINE 
RESIDUES  IN  POND  WATER, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Bio- 
chemistry and  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05851 
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MLORINATED  PHENOLICS  AND  THEIR 
JONJUGATES  IN  THE  BILE  OF  TROUT 
SALMO  GAIRDNERI)  EXPOSED  TO  CON- 
TAMINATED WATERS, 

oensuu  Univ.  (Finland). 

L  Oikari,  and  E.  Anas. 

lulletin    of    Environmental    Contamination    and 

'oxicology  BECTA6,  Vol.  35,  No.  6,  p  802-809, 

)ecember  1985,  4  fig,  12  ref. 

)escriptors:  'Chlorinated  hydrocarbons,  'Trout, 
Pulp  wastes,  'Water  pollution  effects,  Fish, 
Ihlorophenols,  'Phenolics,  Effluents,  Bleached 
raft  pulp  mill  effluents,  Kraft  mills. 

/ith  spent  liquors  from  the  bleaching  of  Kraft 
ulp  a  wide  variety  of  chlorinated  organic  sub- 
ances  are  discharged  into  the  environment.  Of 
lese  compounds  chlorinated  phenolics  are  the 
lost  toxic  to  fishes  and  other  aquatic  organisms, 
fith  the  exception  of  pentachlorophenol  (PCP) 
lere  is  very  little  information  on  the  metabolic 
ite  of  various  chlorophenols  and  other  related 
henolics,  characteristic  of  bleached  Kraft  pulp 
ill  effluents  (BKME),  in  the  fish  body.  Juvenile 
out  were  exposed  to  a  solution  of  BKME.  Meta- 
Dlites  in  the  bile  of  trout  were  investigated  by 
ydrolyzing  them  with  a  strong  base  and  with 
lecific  ensymes.  In  the  bile  of  trout  exposed  to 
KME,  conjugation  approached  100%.  Concen- 
ations  of  free  chlorophenols  in  the  blood  plasma 
ere  about  half  those  in  the  bile.  The  presence  of 
llorophenol  conjugates  in  the  plasma  suggests 
tat  some  of  the  molecules  conjugated  in  the  hepa- 
cytes  re-enter  the  circulation  and  are  then  excret- 
1  either  through  the  kidneys  or  the  gills.  Even  at 
;ry  low  concentrations  of  BKME  (0.6-2% 
KME  at  5  microgram:l  or  less)  the  phenolics 
*orbed  are  almost  entirely  metabolized  before 
spatic  disposition.  This  situation  may  be  repre- 
ntative  of  that  caused  by  the  chronic  aquatic 
>llution  adjacent  to  kraft  pump  mills.  (Jones- 
IT) 
'86-05853 


KEE  AMINO  ACID  PATTERN  IN  BLUE 
XJSSEL  (MYTILUS  EDULIS)  EXPOSED  TO 
RUDE  OIL, 

iirku  Univ.  (Finland). 

Soini,  and  P.  Rantamaki. 

illetin    of    Environmental    Contamination    and 

Dxicology  BECTA6,  Vol.  35,  No.  6,  p  810-815, 

ecember  1985.  3  tab,  16  ref. 

escriptors:  'Amino  acids,  'Blue  mussels,  'Crude 
I,  Cold  water,  Low  salinity,  Oil  pollution,  Baltic 
a,  Aquatic  animals,  Mollusks. 

:vels  of  free  amino  acids  in  the  tissues  of  aquatic 
ganisms  change  under  environmental  stress.  This 
idy  investigates  changes  of  free  amino  acid  levels 
different  tissues  of  Mitilus  edulis  exposed  to  low 
ocentrations  of  crude  oil.  The  extreme  condi- 
ins  (cold  water,  low  salinity)  of  the  Archipelago 
Turku  in  the  northern  area  of  the  Baltic  Sea 
obably  make  the  mullusk  Mitilus  edulis  especial- 
sensitive  to  chemical  changes  in  the  water.  The 
periment  consisted  of  collecting  blue  mussels  and 
eping  them  in  conditions  similar  to  those  of  the 
iter  where  the  mussels  were  collected.  Under 
ntrolled  conditions  crude  oil  was  added  to  the 
iter.  The  concentrations  of  12  free  amino  acids 
:reased  in  the  gills  and  mantle  of  the  mussels 
ring  the  oil  treatment  which  suggests  that  pro- 
jlysis  had  occurred.  (Jones-PTT) 
86-05854 


ENSLTY,  BIOMASS,  AND  RESPIRATION  OF 
IYTOPHJLOUS  MACROFAUNA  OF  ASSO- 
ATIONS  OF  POTAMOGETON  PERFOLIA- 
JS  L.  OF  A  POLYMICTIC,  EUTROPHIC 
IKE, 

ipartment  of  Environmental  Protection,  Poznan 
oland). 
Kasprzak. 

tta  Hydrobiologica,  Vol.  27,  No.  1,  p  63-73, 
85.  5  fig,  3  tab,  21  ref. 

sscriptors:  'Density,  'Biomass,  'Respiration, 
totrophic  lakes,  'Potamogeton,  Ecosystems,  Ma- 
ainvertebrates,  Aquatic  populations,  Macro- 
ma,  Metabolism. 


In  a  eutrophic  and  polymictic  lake  situated  in  an 
area  of  intense  agriculture  the  numbers,  biomass, 
and  respiration  of  phytophilous  macrofauna  of  Po- 
tamogeton perfoliatus  L.  associations  were  investi- 
gated. The  mean  total  biomass  of  macrofauna  on 
the  investigated  plant  communities  was  13.5  g  dry 
weight/sm.  Predators  constituted  the  greatest 
share  in  the  biomass  (79%),  and  phytophages  in 
density  (76%).  Predators  were  also  characterized 
by  an  intensive  metabolism  reaching  up  to  75%  of 
the  mean  macrofauna  respiration  of  P.  perfoliatus 
associations  during  the  vegetation  season.  (Au- 
thor's Abstract) 
W86-05892 


HEAVY  METAL  POLLUTANT  TOLERANCE 
OF  AZOLLA  PINNATA, 

Burdwan  Univ.  (India).  Dept.  of  Botany. 

A.  Sarkar,  and  S.  Jana. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 

No.    1-2,  p   15-18,  January   1986.    1   tab,    12  ref. 

Descriptors:  'Heavy  metals,  'Ecological  effects, 
'Azolla  pinnata,  Floating  plants,  Aquatic  plants, 
Ferns,  Mercury,  Arsenic,  Lead,  Copper,  Cadmi- 
um, Chromium,  Chlorophy  II,  Photosynthesis. 

The  effects  of  Hg,  As,  Pb,  Cu,  Cd,  and  Cr  (1,  2, 
and  5  mg/1)  on  Azolla  pinnata  R.  Br.,  a  floating 
aquatic  heterosporous  fern  which  contains  an  en- 
dophytic cyanobacterium,  Anabaena  azollae,  were 
analyzed.  The  treatments  (2  and  5  mg/1)  of  the 
heavy  metal  pollutants  decreased  Hill  activity, 
chlorophyll,  protein  and  dry  wt,  and  increased 
tissue  permeability  over  control  values.  The  effects 
were  most  pronounced  with  the  treatment  of  5 
mg/1.  The  harmful  effects  of  the  metals  were,  in 
general,  found  by  the  treatments  in  the  order:  Cd 
>  Hg  >  Cu  >  As  >  Pb  >  Cr.  There  was  no 
significant  change  in  these  parameters  at  1  mg/1  of 
the  metals  over  control.  Thus  Azolla  pinnata 
shows  tolerance  to  the  heavy  metals  tested  up  to  1 
mg/1  each.  (Doria-PTT) 
W86-05910 


MONITORING  THE  IMPACT  OF  ACID  DEPO- 
SITION ON  THE  SOIL  MICROBIOTA,  USING 
GLUCOSE  AND  VANILLIN  DECOMPOSI- 
TION, 

Calgary  Univ.  (Alberta).  Dept.  of  Biology. 

R.  J.  F.  Bewley,  and  D.  Parkinson. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 

No.  1-2,  p  57-68,  January  1986.  2  fig,  4  tab,  36  ref. 

Descriptors:  'Ecological  effects,  'Acid  rain,  'Soil 
environment,  'Microorganisms,  Metabolism,  Soil 
contamination,  Forest  soils,  Biomass,  Biodegrada- 
tion,  Microbial  degradation,  Organic  soils,  Sulfur 
compounds,  Bacteria. 

Samples  of  organic  and  mineral  soil  (to  approxi- 
mately 8  cm  depth)  were  collected  from  three 
'ecologically  analogous'  sites  in  a  boreal  forest  at 
intervals  of  2.8  km  (site  1),  6.0  km  (site  2)  and  9.6 
km  (site  3)  from  a  'sour  gas'  plant  emitting  S02. 
The  organic  soil  of  site  1  was  characterized  by  a 
lower  basal  respiration  rate,  smaller  microbial  bio- 
mass, and  a  longer  time  to  attain  the  peak  rate  of 
C02  efflux  following  enrichment  with  glucose  or 
vanillin  (0.15  and  0.1  g/15  g  soil,  respectively).  No 
significant  differences  were  detected  between  the 
mineral  soils  of  the  3  sites  in  terms  of  the  rate  or 
extent  of  glucose  decomposition  (0.1  g/100  g  soil), 
but  there  was  a  significant  retardation  in  vanillin 
decomposition  in  the  mineral  soil  of  site  1  (0.05  g/ 
100  g  soil).  Concentrations  of  0.075  and  0.1  g 
vanillin  (per  100  g  soil)  were  decomposed  in  the 
mineral  soil  of  sites  2  and  3,  but  not  at  site  1. 
Following  incubation  with  vanillin,  fewer  bacteria 
were  isolated  from  both  the  organic  and  mineral 
soils  of  site  1,  and  a  greater  proportion  of  these 
were  spore  formers  and  bisulfite-tolerant  isolates. 
(Doria-PTT) 
W86-05913 


EFFECT  OF  AGRICULTURAL  AND  RESIDEN- 
TIAL DEVELOPMENT  ON  AQUATIC  MACRO- 
PHYTES  IN  THE  NEW  JERSEY  PINE  BAR- 
RENS, 

Rutgers  -  The  State  Univ.,  Camden,  NJ.  Dept.  of 


Effects  Of  Pollution — Group  5C 

Biology. 

M.  D.  Morgan,  and  K.  R.  Phihpp. 

Biological  Conservation,  Vol.  35,  No.  2,  p  143-158, 

March  1986.  3  fig,  2  tab,  36  ref. 

Descriptors:  'Regional  development,  'Agricultur- 
al development,  'Residential  development, 
'Aquatic  plants,  'Macrophytes,  'New  Jersey  Pine 
Barrens,  'Water  pollution  effects,  Agriculture, 
Water  pollution,  Water  pollution  sources,  Wet- 
lands, Species  diversity,  Hydrogen  ion  concentra- 
tion, Nitrates. 

The  impact  of  residential  and  agricultural  develop- 
ment as  the  cause  of  water  pollution  on  aquatic 
macrophyte  communities  in  the  New  Jersey  Pine 
Barrens  was  examined  by  comparison  with  unpol- 
luted communities.  The  only  major  physical  and 
chemical  differences  between  stream  types  were 
greatly  elevated  pH  values  and  N03(-)  concentra- 
tions at  the  polluted  sites.  A  total  of  59  aquatic 
macrophyte  species  were  identified  during  the 
study.  Only  a  few  more  species  (41)  occurred  at 
the  polluted  sites  (38).  Twentytwo  species  were 
confined  to  polluted  sites,  and  19  to  unpolluted 
sites.  Classification  of  all  species  as  either  typical 
or  non-typical  Pine  Barrens  species  revealed  that 
the  primary  effect  of  pollution  was  the  replace- 
ment of  a  distinctive  Pine  Barrens  flora  (e.g.,  Carex 
walteriana,  Eleocharis  olivacea,  E.  tuberculosa, 
Eriocaulon  compressum,  and  Utricularia  fibrosa) 
with  one  containing  many  marginal  or  non-indige- 
nous species  common  to  wetlands  throughout  the 
Eastern  US  (e.g.,  Callitriche  heterophylla,  Galium 
tinctorium,  and  Polygonum  punctatum).  (Doria- 
PTT) 
W86-05935 


EFFECTS  OF  OIL  SPILL  CHEMICALS  ON 
TRANSPHIATION,  C02  EXCHANGE,  AND  CU- 
TICULAR  STRUCTURE  IN  SALIX  INTERIOR, 

Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 
J.  S.  Goudey,  M.  Dale,  and  J.  Hoddinott. 
Canadian  Journal  of  Botany,  Vol.  63,  No.  12,  p 
2340-2344,  December  1985.  2  fig,   1  tab,   18  ref. 

Descriptors:  'Oil  spills,  'Dispersants,  'Water  pol- 
lution effects,  'Willow  trees,  'Transpiration,  Plant 
physiology,  Corexits,  Leaves,  Cuticular  transpira- 
tion, Carbon  dioxide,  Toxicity. 

The  effects  of  three  oil  spill  chemicals  (Corexit 
9600,  9550,  and  7664)  on  cuticular  structure  and 
function  in  the  sandbar  willow  Salix  interior  were 
assessed  from  direct  observations  of  the  leaf  sur- 
face, using  scanning  electron  microscopy,  and 
from  measurements  of  water  loss  through  transpi- 
ration. Rates  of  C02  exchange  in  the  light  and 
dark  were  also  measured.  Although  the  Corexits 
coated  the  leaf  surfaces,  wax  plates  (crystals)  asso- 
ciated with  the  cuticle  were  not  visibly  altered. 
The  dispersants  did  not  increase  rates  of  evapora- 
tive water  loss,  although  rates  of  net  C02  assimila- 
tion in  the  light  were  reduced.  Measurements  of 
surface  contact  angles  and  observations  on  the 
movement  of  dye-dispersant  mixtures  indicated 
that  the  rapid  inhibition  of  C02  assimilation  result- 
ed from  the  spontaneous  infiltration  of  stomata  by 
the  dispersants  and  direct  action  on  the  internal 
tissues  of  the  leaf.  Rates  of  dark  respiration  were 
initially  unaffected  but  decreased  after  one  day. 
Further  reductions  in  rates  of  C02  exchange  were 
observed  over  the  first  four  days;  rates  then  in- 
creased following  new  tissue  growth.  Although 
the  dispersants  are  potent  contact  poisons,  damage 
to  the  protective  cuticle  in  Salix  interior  does  not 
appear  to  be  a  major  contributing  factor  to  their 
toxicity.  (Doria-PTT) 
W86-05938 


ODL  REFINERY  EFFLUENTS:  EVIDENCE  OF 
COCARCINOGENIC  ACTD/nY  IN  THE 
TROUT  EMBRYO  MICROINJECTION  ASSAY, 

Trent   Univ.,    Peterborough   (Ontario).    Environ- 
mental and  Resource  Studies  Program. 
C.  D.  Metcalfe,  and  R.  A.  Sonstegard. 
Journal  of  the  National  Cancer  Institute,  Vol.  75, 
No.  6,  p  1091-1097,  December  1985.  1  fig,  6  tab,  28 
ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


Descriptors:  •Effluents,  *Oil  refineries,  'Water 
pollution  effects,  'Carcinogens,  'Trout,  Industrial 
wastes,  Oil  industry,  Industrial  plants,  Bioassay, 
Assay,  Oil  wastes. 

Extracts  prepared  from  oil  refinery  effluents  (soxh- 
let  and  XAD-2)  were  tested  for  carcinogenic  po- 
tential by  means  of  embryo-injection  bioassay  in 
rainbow  trout  (Salmo  gairdneri).  No  neoplasms 
were  detected  in  fish  injected  with  refinery  ex- 
tracts alone  (with  and  without  exogenous  rat  S-9 
activation).  Refinery  extracts  coinjected  with  ana- 
toxin Bl  induced  elevated  frequencies  of  hepatic 
neoplasms.  This  cocarcinogenic  effect  was  most 
pronounced  when  aflatoxin  Bl  was  preincubated 
with  rat  S-9  prior  to  injection.  Effluent  extracts 
coinjected  with  a  direct-acting  carcinogen  (N- 
methyl-N'-nitro-N-nitrosoguanidine  (CAS:  56-57- 
5))  did  not  increase  the  incidence  of  hepatic  neo- 
plasms (with  or  without  exogenous  S-9  activation). 
There  was  an  increase  in  the  incidence  of  spinal 
curvatures  among  fish  exposed  to  the  extracts  but 
it  was  noticeable  only  among  treatments  without 
preincubation  with  S-9.  (Doria-PTT) 
W86-05948 


SURVIVAL  AND  HEPATIC  METALLOTHION- 
EIN  IN  DEVELOPING  RAINBOW  TROUT  EX- 
POSED TO  A  MIXTURE  OF  ZINC,  COPPER, 
AND  CADMIUM, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Bio- 
chemistry and  Microbiology. 
M.  Roch,  and  J.  A.  McCarter. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol.  36,  No.  2,  p  168-175,  1  fig,  6  tab, 
15  ref. 

Descriptors:  'Water  pollution  effects,  'Fish,  'Mor- 
tality, 'Metallothionein,  'Trout,  'Zinc,  'Copper, 
'Cadmium,  Growth,  Bioassay,  Metals,  Heavy 
metals,  Survival. 

Rainbow  trout  alevins  were  exposed  to  zinc, 
copper  and  cadmium  mixtures.  Metallothionein 
concentrations  in  livers  were  correlated  to  metal 
concentrations  in  the  water.  Retarded  growth  and 
mortality  were  noted.  There  was  considerable  vari- 
ability in  response  depending  on  the  source  of  the 
rainbow  trout  and  the  stage  of  development  but 
the  differences  were  not  due  to  water  quality. 
(McFarlane-PTT) 
W86-05993 


SURVIVAL  OF  SALMO  GALRDNERI  (RAIN- 
BOW TROUT)  IN  THE  ZINC  POLLUTED  MO- 
LONGLO,  RIVER  NEAR  CAPTAINS  FLAT, 
NEW  SOUTH  WALES,  AUSTRALIA, 

Canberra  Coll.  of  Advanced  Education,  Belconnen 
(Australia).  Water  Research  Centre. 
G.  A.  Graham,  G.  Byron,  and  R.  H.  Norris. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  36,  No.  2,  p  186-191, 
February  1986,  1  fig,  1  tab,  7  ref. 

Descriptors:  'Fish,  'Trout,  'Zinc,  'Water  pollu- 
tion effects,  'Molonglo  River,  'Acid  mine  drain- 
age, 'Survival,  New  South  Wales,  Australia, 
Copper,  Rehabilitation. 

The  Molongo  River  was  polluted  by  gold,  lead, 
zinc  and  copper  mines  between  1938  and  1962. 
Acid  mine  water  and  finely  divided  tailings  includ- 
ed high  concentrations  of  base  metals.  Stabilization 
and  rehabilitation  of  mine  workings  and  waste 
deposits  was  initiated  in  1974.  River  water  quality 
was  unsuitable  for  rainbow  trout  survival  both 
before  and  after  closure  of  the  mine.  Present  con- 
centrations of  zinc  and  copper  in  water  down- 
stream from  mine  site  are  50-60  times  higher  than 
found  in  water  upstream  from  the  mine.  Caged 
trout  can  survive  upstream  of  the  mine  but  not 
downstream.  The  extensive  rehabilitation  of  the 
abandoned  mine  workings  has  been  ineffective. 
(McFarlane-PTT) 
W86-05994 


CHROMATIN  CONDENSATION  LN  THE 
ERYTHROCYTES  OF  FISH  FOLLOWING  EX- 
POSURE TO  CADMIUM, 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Zoolo- 


T.S.  Gill,  and  J.  C.  Pant. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  36,  No.  2,  p  199-203, 
February  1986,  3  fig,  20  ref. 

Descriptors:  'Cadmium,  'Toxicity,  'Water  pollu- 
tion effects,  'Fish,  Erythrocytes. 

Experimental  chronic  cadmium  poisoning  caused 
chromatin  condensation  within  the  erythrocytes  of 
a  freshwater  fish,  Puntius  conchonius.  Cadmium 
causes  nuclear  anomalies  including  clumping  of 
chromatin  material  and  an  increase  in  interchroma- 
tin  spaces  in  the  erythrocyte  nuclei.  (McFarlane- 
PTT) 
W86-05995 


SOIL  ALGAE  LN  POLLUTED  SOI LS, 

Kirovskii  Selskokhozyaistvennyi  Inst.  (USSR). 
E.  A.  Shtina,  L.  B.  Neganova,  T.  A.  Yel'shina,  1. 1. 
Shilova,  and  M.  F.  Andronova. 
Soviet  Soil  Science,  Vol.  17,  No.  6,  p  18-27,  Nov/ 
Dec  1985.  4  tab,  28  ref.  Translated  from  Pochvo- 
vedeniye,  No.  10,  p  97-106,  1985. 

Descriptors:  'Soil  pollution,  'Cyanophyta,  'Chlor- 
ophyta,  'Chrysophyta,  'Diatoms,  'Soil  microflora, 
•Oil  pollution,  'Air  pollution,  Algae,  Smoke,  Gas, 
Kama  River,  USSR,  Self-purification,  Alkalinity, 
Acidification,  Saline  soils,  Mine  drainage,  Bioindi- 
cators,  Succession,  Oil  wells,  Bioindicators. 

Pollution  of  the  soil  during  oil  extraction  in  the 
Kama  River  region  near  Perm  (USSR)  caused 
distinct  changes  in  soil  algae,  ranging  from  inhibi- 
tion or  complete  extermination  of  certain  groups  of 
algae,  e.g.,  blue-green  as  a  result  of  pollution 
(smoke  and  gas  emissions)  or  yellow-green  algae 
whenever  the  soil  was  altered  by  acidification, 
alkalinization,  or  petroleum  pollution.  The  algal 
synousiae  became  impoverished  without  the  ap- 
pearance of  new  species.  As  self-purification  of  the 
soil  occurs,  the  algal  flora  may  recover.  Sometimes 
the  original  algal  communities  are  completely  re- 
placed by  others.  Depending  on  the  salt  composi- 
tion of  the  soils  or  substrates,  either  blue-green 
algae  (sodium  chloride  Solonchaks  in  the  zone 
affected  by  oilfield  waste  water)  or  diatoms  (acidic 
iron-sulfate  Solonchaks  in  the  zone  affected  by 
mine  water)  become  dominant.  In  some  cases  algae 
completely  disappear,  e.g.,  after  partial  sterilization 
of  the  soil  in  places  exposed  to  smoke  and  gas 
emissions  or  large  quantities  of  oil.  The  diverse 
reactions  of  soil  algae  to  the  different  kinds  of  soil 
pollution  suggests  that  they  may  be  of  considerable 
importance  as  indicators.  (Rochester-PTT) 
W86-O6010 


ECOLOGICAL  CONSEQUENCE  ASSESS- 
MENT: EFFECTS  OF  BIOENGINEERED  OR- 
GANISMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-O6011 


EFFECTS  OF  SALINITY  ON  PREFERRED 
AND  LETHAL  TEMPERATURES  OF  THE  MO- 
ZAMBIQUE TLLAPIA,  OREOCHROMIS  MOS- 
SAMBICUS  (PETERS), 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Fishery  Science. 

J.  R.  Stauffer,  Jr. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

2,  p  205-208,  April  1986.  4  tab,  25  ref. 

Descriptors:  'Acclimatization,  'Lethal  tempera- 
tures, 'Salinity,  'Tilapia,  Freshwater,  Thermal 
stress,  Exotic  species. 

The  final  preferred  temperature  Oreochromis  mos- 
sambicus  acclimated  to  freshwater  was  32.2  C, 
which  was  significantly  (p  less  than  0.05)  lower 
than  final  preferred  temperatures  of  fish  acclimated 
at  15%  and  30%  salinity.  The  thermal  tolerance 
zone  of  0  mossambicus  ranged  between  15  and  37 
C  and  was  not  affected  by  acclimation  to  different 
salinity  levels.  It  is  postulated  that  O.  mossambicus 
can  expand  its  existing  range  throughout  the  south- 


em  portion  of  North  America  and  that  the  pres- 
ence of  industrial  thermal  outfalls  may  maintain 
populations  in  marginal  areas  during  cold  weather. 
(Rochester-PTT) 
W86-06014 


USE  OF  PROTOZOAN  COMMUNITIES  TO 
PREDICT  ENVIRONMENTAL  EFFECTS  OF 
POLLUTANTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
Y.-F.  Shen,  A.  L.  Buikema,  Jr.,  W.  H.  Yongue,  Jr., 
J.  R.  Pratt,  and  J.  Cairns,  Jr. 
Journal  of  Protozoology  JPROAR,  Vol.  33,  No.  2, 
p  146-151,  May  1986.  6  fig,  1  tab,  38  ref. 

Descriptors:  'Protozoa,  'Heterotrophic  index, 
'Bioindicators,  'Water  pollution  effects,  'Artificial 
substrates,  'Microcosms,  'Heavy  metals, 
•Wastewater,  Laboratory  microecosystems,  Bio- 
mass,  Chlorophyll,  Species  diversity,  Streams, 
Field  tests. 

Sampling  stations  were  established  on  a  small 
stream  receiving  heavy  metal  and  sewage  treat- 
ment plant  effluents.  Water  from  each  station  was 
used  as  a  test  medium  to  test  the  colonization  of 
polyurethane  foam  artificial  substrates  in  laborato- 
ry microecosystems.  The  heterotrophic  index  (HI), 
the  ratio  of  total  community  biomass  to  chloro- 
phyll biomass,  was  also  measured.  Field  coloniza- 
tion trials  and  HI  determinations  were  carried  out 
at  each  sampling  station.  There  was  a  strong  nega- 
tive relationship  between  the  number  of  species 
colonizing  artificial  substrates  and  the  total  metal 
concentration  of  the  water  at  each  station;  proto- 
zoan colonization  was  severely  depressed  at  the 
highest  metal  concentrations  (>400  microgram/ 
liter)  and  recovered  at  downstream  stations  where 
dilution  had  taken  place.  The  HI  differentiated 
stations  receiving  high  heavy  metal  concentrations 
in  the  field  from  those  recovering  from  heavy 
metal  influences.  Effect  concentrations  based  on 
laboratory  experiments  predicted  that  the  concen- 
tration of  total  heavy  metal  that  would  produce  a 
5%  decrease  in  species  number  was  18  microgram/ 
liter,  approximately  the  background  concentration 
in  the  stream  studied.  These  experiments  demon- 
strated that  laboratory  microecosystems  or  micro- 
cosms can  be  used  to  predict  effects  in  the  field 
accurately.  (Author's  abstract) 
W86-06027 


SALINITY  OF  MOTORWAY  SOLLS.  LTL  SIMU- 
LATION OF  THE  EFFECTS  OF  SALT  USAGE 
AND  RAINFALL  ON  SODIUM  AND  CHLO- 
RIDE CONCENTRATIONS  LN  THE  SOLE  OF 
CENTRAL  RESERVES, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-O6035 


SALINITY  OF  MOTORWAY  SOLLS.  IV.  EF- 
FECTS  OF  SODIUM  CHLORIDE  ON  SOME 
NATIVE  BRITISH  SHRUB  SPECIES,  AND  THE 
POSSIBILITY  OF  ESTABLISHING  SHRUBS 
ON  THE  CENTRAL  RESERVES  OF  MOTOR- 
WAYS, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-06036 


EFFECTS  OF  HEAVY  METALS  UPON  THE 
BIOLOGICAL  WASTEWATER  TREATMENT 
PROCESS, 

For  primary  bibliographic  entry  see  Field  5D. 
W86-06046 


EGG  MORTALITY  OF  LAKE  GENEVA  CHARR 
(SALVELLNUS  ALPLNUS  L.)  CONTAMINATED 
BY  PCB  AND  DDT  DERIVATIVES, 

Ecole   Nationale  Veterinaire  de   Lyon  (France). 

Lab.  d'Ecotoxicologie. 

G.  Monod. 

Bulletin    of    Environmental    Contamination    and 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Effects  Of  Pollution — Group  5C 


toxicology  BECTAG,  Vol.  35,  No.  4,  p  531-536, 
October  1985.  1  tab,  20  ref. 

Descriptors:  *Water  pollution  effects,  *Egg  mor- 
ality, 'Lake  Geneva,  *Charr,  *Polychlorinated 
riphenyls,  DDT,  Incubation,  Lipids,  DDE,  DDD, 
Drganochlorines,  Fish  eggs,  Toxins. 

["here  is  a  rather  high  contamination  level  of  vari- 
>us  fish  species  in  Lake  Geneva  due  to  PCB.  Chan- 
ire  known  as  one  of  the  most  contaminated  spe- 
:ies.  Wild  charr  were  captured,  and  the  ova  of 
emales  were  gathered  and  fertilized.  Each  egg 
ample  was  divided  into  two  parts.  The  first  part 
vas  incubated.  The  dead  eggs  were  removed  daily 
jid  preserved.  After  hatching  the  dead  were  also 
ounted  until  the  resorption  of  the  yolk  sac.  For 
ach  spawn  the  second  part  was  analyzed  for  PCB 
jid  sigma  DDT  levels.  The  total  mortality  was 
lighly  variable  between  spawns.  The  differences  in 
otal  mortality  from  one  spawn  to  another  corre- 
pond  mainly  to  variations  in  the  levels  of  eggs 
rith  no  visible  cellular  division  and  of  eggs  with 
oung  embryos.  The  results  show  a  significant  and 
ositive  correlation  between  PCB  levels  in  eggs 
nd  total  mortality  rates.  The  correlation  is  equally 
ignificant  between  the  PCB  level  and  the  percent- 
ge  of  eggs  without  embryos,  as  well  as  the  PCB 
;vel  and  the  percentage  of  eggs  with  young  non- 
urviving  embryos.  No  correlation  appears  be- 
ween  the  contamination  of  the  eggs  and  the  per- 
entage  of  observed  mortality  during  the  last 
hases  of  development.  Similar  results  are  obtained 
rith  sigma  DDT  contamination.  Results  indicate 
le  mortality  level  from  the  fertilization  of  ova  to 
oik  sac  resorption  increases  proportionaly  with 
»pect  to  increase  in  the  contamination  level.  The 
orrelation  between  the  level  of  residues  and  that 
f  eggs  with  no  visible  cellular  division  suggest  the 
male  fertility  rate  of  Lake  Geneva  Charr  is  influ- 
aced  by  organochlorine  pollutants.  The  correla- 
on  between  the  level  of  residues  and  the  percent- 
ge  of  dead  young  embryos  would  suggest  PCB 
id  sigma  DDT  have  a  toxic  effect  on  the  early 
ages  of  embryonic  development.  (Main-PTT) 
^86-06070 


ONTAMINATION  AND  GROWTH  OF  THE 
HRIMP,  PENAEUS  STYLIROSTRIS  STIMP- 
ON,  CULTURED  IN  A  SEAWATER/ 
WASTEWATER  AQUACULTURE  SYSTEM, 

lorida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 

jraphy  and  Ocean  Engineering. 

or  primary  bibliographic  entry  see  Field  3C. 

'86-06071 


CUTE  TOXICITY  OF  ALDICARB,  ALDICARB 
ULFOXTDE,  AND  ALDICARB  SULFONE  TO 
APHNIA  LAEVIS, 

lorida  Univ.,  Gainesville.  Dept.  of  Environmental 
Qgineering  Sciences. 

A.  Foran,  P.  J.  Germuska,  and  J.  J.  Delfino. 
ulletin    of   Environmental    Contamination    and 
Dxicology  BECTAG,  Vol.  35,  No.  4,  p  546-550, 
ctober  1985.  2  tab,  14  ref. 

escriptors:  'Toxicity,  *Aldicarb,  'Daphnia,  *In- 
cticides,  Temik,  Pesticides,  Fish,  Surface  water, 
lorida,  High  pressure  liquid  chromotography, 
rustaceans. 

Idicarb,  the  active  ingredient  in  the  insecticide 
smik,  is  highly  water  soluble,  and  a  highly  toxic 
sticide.  The  toxicity  of  aldicarb,  aldicarb  sulfox- 
e  and  aldicarb  sulfone  to  Daphnia  laevis  was 
amined.  D.  laevis  obtained  from  a  small  pond 
ere  cultured  and  acute  toxicity  tests  conducted, 
pncentrations  of  aldicarb  ranged  from  10  to  200 
icrogram/L;  aldicarb  sulfoxide  10  to  200  micro- 
am/L;  and  aldicarb  sulfone  100  to  1250  micro- 
am/L.  Toxicant  concentrations  were  measured 
'  HPLC.  No  change  in  toxicant  concentration 
ss  found  throughout  any  experiment.  In  addition, 
i  hydrolytic  or  oxidative  metabolites  were  de- 
:ted.  After  48  hours,  the  LC  and  EC50  (effective 
ocentration)  were  determined.  The  EC50  for 
iicarb  and  aldicarb  sulfoxide  ranged  from  43  to 
microgram/L  for  juvenile  and  adult  fish.  LC50 
to  ranged  from  70  to  209  microgram/L  for  aldi- 
rb  and  aldicarb  sulfoxide,  and  between  900  and 
00  microgram/L  for  aldicarb  sulfone.  These  data 


show  that  aldicarb  and  its  oxidative  meatbolites  are 
highly  toxic  to  the  D.  laevis.  ED50  data  are  only 
40  to  60  microgram/L  above  the  USEPA  allow- 
able aldicarb  level  in  drinking  water.  The  USEPA 
is  considering  raising  the  acceptable  level  to  30  to 
50  microgram/L  in  drinking  water.  The  data  sug- 
gest these  concentrations  in  surface  water  may 
have  significant  detrimental  effects.  (Main-PTT) 
W86-06072 


TOXICITY  OF  COAL  GASIFTER  SOLID 
WASTE  TO  THE  AQUATIC  PLANTS  SELEN- 
ASTRUM  CAPRICORNUTUM  AND  SPIRO- 
DELA  OLIGORHIZA, 

Memphis  State  Univ.,  TN.  Dept.  of  Biology. 
S.  J.  Klaine. 

Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol.  35,  No.  4,  p  551-555,  October 
1985.  2  fig,  1  tab,  11  ref. 

Descriptors:  "Toxicity,  *Coal  gasification,  'Solid 
wastes,  *Selenastrum,  *Aquatic  plants,  'Spirodela, 
•Bioassay,  *Leachates,  Algae. 

Coal  gasification  plants  produce  solid  and  liquid 
wastes  that  are  potentially  hazardous  to  the  envi- 
ronment. Solid  waste  leaching  was  tested  using  a 
procedure  designed  to  mimic  landfilling  of  solid 
waste.  Ash  agglomerate  was  subjected  to  an  ex- 
traction procedure  (EP).  Total  alkalinity,  total 
hardness,  pH,  total  dissolved  solids,  chemical 
oxygen  demand,  total  organic  carbon,  phenols,  and 
total  chromium  were  determined.  Leachate  toxici- 
ty to  Selenastrum  was  determined  using  growth 
optimized  static  bioassays.  Leachate  toxicity  to 
Spirodela  was  determined  using  axenic  cultures. 
No  toxic  substance  was  apparent  from  the  chemi- 
cal analysis  of  the  EP  leachate.  Values  for  total 
organic  carbon  and  chemical  oxygen  demand  indi- 
cate that  a  large  amount  of  organics  may  leach 
from  the  ash  agglomerate.  These  organics  had  little 
acute  effects  on  the  two  organisms  tested.  Neither 
organism  responded  to  10%  of  the  leachate  in  the 
bioassays.  The  EC50  values  indicate  Selenastrum  is 
more  sensitive  to  the  leachate  than  Spirodela.  If 
the  integrity  of  a  landfill  were  compromised, 
leachate  would  impact  a  receiving  stream  as  a 
pollutant.  Data  are  need  to  determine  the  chronic 
effects  of  these  types  of  wastes  on  plants  and 
animals.  (Main-PTT) 
W86-06073 


HEALTH  RISKS  ASSOCIATED  WITH 
WASTEWATER  IRRIGATION:  AN  EPIDEMIO- 
LOGICAL STUDY, 

Hebrew  Univ.  of  Jerusalem  (Israel).  School  of 
Public  Health. 

B.  Fattal,  Y.  Wax,  M.  Davies,  and  C.  H.  I.  Shuval. 
American  Journal  of  Public  Health  AJHEAA, 
Vol.  76,  No.  8,  p  977-979,  August  1986.  3  tab,  7  ref. 
EPA  Grant  CR805 174. 

Descriptors:  'Wastewater  irrigation,  'Human  dis- 
eases, 'Enteric  bacteria,  'Water  reuse,  'Israel,  Sea- 
sonal variation,  Crop  production,  Agriculture,  Irri- 
gation. 

An  analysis  of  morbidity  was  made  in  1 1  kibbutzim 
(cooperative  agricultural  settlements),  with  a  total 
population  of  3,040,  that  had  switched  from  non- 
wastewater  to  wastewater  sprinkler  irrigation  or 
vice  versa.  Partially  treated  stabilization  pond  ef- 
fluent of  poor  microbial  quality  was  used  for  irri- 
gation. Vegetables  or  salad  crops  were  not  irrigat- 
ed with  effluent.  The  results  showed  that  a  season- 
al, twofold,  excess  risk  of  'enteric'  disease  was 
found  in  the  0  to  4  year-old  age  group  during  the 
summer  irrigation,  compared  with  the  parallel 
summer  months  of  nonwastewater  irrigation  years 
in  the  same  kibbutz.  On  the  year-round  rates  basis, 
little  or  no  excess  enteric  disease  was  found  in 
wastewater  irrigating  communities.  (Author's  ab- 
stract) 
W86-06079 


BIOLOGICAL    AVAILABILITY    OF    NICKEL 

ARSENIDES:     CELLULAR     RESPONSE     TO 

SOLUBLE  NI5AS2, 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  see  Field  5B. 


W86-06120 


HEALTH  EFFECTS  OF  WORK  AT  WASTE 
WATER  TREATMENT  PLANTS:  A  REVIEW  OF 
THE  LITERATURE  WITH  GUIDELINES  FOR 
MEDICAL  SURVEHXANCE, 

Boston  Univ.,  MA.  School  of  Medicine. 

R.  J.  McCunney. 

American  Journal  of  Industrial  Medicine,  Vol.  9, 

No.  3,  p  271-279,  March  1986.  3  tab,  19  ref. 

Descriptors:  'Health  effects,  'Wastewater  treat- 
ment, 'Medical  surveillance,  Monitoring,  Epidemi- 
ology, Infection,  Diseases. 

Potential  health  hazards  associated  with  work  at 
waste  water  treatment  plants  include  bacteria,  vi- 
ruses and  protozoa  in  domestic  waste  and  heavy 
metals  and  other  hazardous  substances  in  industrial 
wastes.  The  primary  exposure  route  for  hazardous 
material  is  through  inhalation  of  aerosols  generated 
in  the  secondary  phase  of  water  treatment  that 
contain  pathogenic  organisms.  Although  few  epi- 
demiological studies  have  investigated  the  health 
of  waste  water  treatment  facility  workers,  hazards 
noted  have  been  limited  to  acute,  self-limited  gas- 
trointestinal illnesses.  Due  to  the  potential  for  long 
term  or  subtle  adverse  health  effects,  a  medical 
surveillance  program  is  proposed  that  includes  at- 
tention to  infectious  diseases,  such  as  hepatitis,  and 
to  illness/absenteeism  records.  (Author's  abstract) 
W86-06129 


IMPACT  ON  PHYTOPLANKTON  POPULA- 
TIONS OF  SEWAGE  DISCHARGES  IN  THE 
SARONTKOS  GULF  (WEST  AEGEAN), 

Institute  of  Oceanographic  and  Fisheries  Research, 

Athens  (Greece). 

N.  Friligos. 

Water  Research  WATRAG,  Vol.   19,  No.  9,  p 

1 107-1 1 18,  1985.  16  fig,  3  tab.  35  ref. 

Descriptors:  'Wastewater  disposal,  'Water  pollu- 
tion effects,  'Phytoplankton,  'Wastewater  outfall, 
Wastewater  treatment,  Biological  wastewater 
treatment,  Ocean  dumping,  Outfall  sewers,  Nutri- 
ents, Eutrophication. 

Measurements  were  made  of  temperature,  salinity 
and  concentrations  of  dissolved  oxygen,  nutrients, 
chlorophyll  a,  particulate  carbon  and  nitrogen  con- 
centrations in  sea  water  near  the  Keratsini  sewage 
outfall  to  make  suggestions  on  the  extent  of  sewage 
treatment  needed  and  the  design  of  the  outfall 
diffuser.  Eutrophication  in  the  area  around  the 
outfall  is  demonstrated  by  the  enhanced  chloro- 
phyll a,  particulate  carbon  and  particulate  nitrogen 
concentrations.  These  parameters  provide  evi- 
dence for  high  phytoplankton  standing  stock.  No 
appreciable  differences  in  the  inorganic  nutrient 
levels  between  the  outfall  area  and  the  normal 
background  levels  were  found,  suggesting  rapid 
uptake  of  nutrients  or  effective  dispersal  from  the 
outfall.  In  the  case  of  oliogotrophic  waters  and  in 
the  absence  of  the  dissolved  oxygen  depletion, 
primary  treatment  is  preferable  to  secondary  treat- 
ment. A  2000  m  long  outfall  diffuser  at  a  depth  of 
60  m  or  more  is  needed  for  either  primary  or 
secondary  effluent  to  take  advantage  of  stratifica- 
tion. (Geiger-PTT) 
W86-06152 


EN  SITU  SEDIMENT  OXYGEN  DEMAND  DE- 
TERMINATIONS TN  THE  PASSAIC  RIVER 
(NJ)  DURING  THE  LATE  SUMMER/EARLY 
FALL  1983, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-06155 


COMPARATIVE  TOXICITY  OF  TEN  ORGAN- 
IC CHEMICALS  TO  TEN  COMMON  AQUATIC 
SPECIES, 

Montana  State  Univ.,  Bozeman.  Fisheries  Bioassay 

Lab. 

R.  V.  Thurston,  T.  A.  Gilfoil,  E.  L.  Meyn,  R.  K. 

Zajdel,  and  T.  I.  Aoki. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C — Effects  Of  Pollution 

Water  Research,  Vol.  19,  No.  9,  p  1145-1155,  1985. 
1  fig,  5  tab,  10  ref,  1  append.  EPA  grant  Nos. 
CR80724O,  CR809478. 

Descriptors:  'Water  pollution  effects,  'Organic 
compounds,  'Aquatic  animals,  'Toxicity,  'Indus- 
trial wastes,  Fish,  'Crustaceans,  Amphibians, 
Midges,  Invertebrates,  Comparison  studies. 

The  susceptibilities  of  10  aquatic  organisms  to  10 
organic  chemicals  were  determined  using  lethality 
tests.  The  species  included  six  fishes,  two  crusta- 
ceans, a  chironomid  and  an  amphibian.  The  chemi- 
cals were  selected  to  span  the  toxicity  range  from 
26  g/liter  to  1  microgram/liter  and  include  chemi- 
cals which  were  lethal  by  four  modes  of  toxic 
action.  There  was  no  consistent  relative  suscepti- 
bility among  the  test  species  because  the  sensitivity 
to  specific  modes  of  toxic  action  varied  among  the 
chemicals.  Nonetheless,  the  toxicities  of  the  chemi- 
cals to  any  given  species  were  highly  correlated  to 
the  toxicities  to  other  species,  particularly  among 
fishes.  The  96-hr  median  lethal  concentration 
(LC50)  of  the  chemicals  to  rainbow  trout  (Salmo 
gairdneri)  could  be  estimated  from  the  96  hr  LC50 
with  fathead  minnows  (Pimephales  promelas)  with 
a  correlation  coefficient  greater  than  0.99.  Equa- 
tions for  estimating  the  lethal  concentration  of 
chemicals  with  each  species  from  the  98-hr  LC50 
for  fathead  minnows  are  presented.  (Author's  ab- 
stract) 
W86-06156 


TOXIC  EFFECTS  OF  DISYSTON  AND  FURA- 
DAN  ON  THE  BIMODAL  PATTERN  OF 
OXYGEN  CONSUMPTION  IN  THE  CLIMBING 
PERCH,  ANABAS  TESTUDINEUS  (BLOCH), 

Annamalai  Univ.,  Annamalainagar  (India).  Dept. 

of  Zoology. 

R.  Bakthavathsalam,  and  Y.  S.  Reddy. 

Water  Research  WATRAG,  Vol.    19,  No.  9,  p 

1195-1198,  1985.  1  fig,  3  tab,  14  ref. 

Descriptors:  'Water  pollution  effects,  'Pesticides, 
'Fish  toxins,  'Fish  physiology,  'Respiration,  'Pes- 
ticide toxicity,  Perch,  Oxygen  requirements,  Eco- 
logical effects,  Fish,  Toxicity. 

A  significant  change  was  noted  in  the  aquatic 
(v02),  aerial  (V02)  and  total  (v  +  V)02  consump- 
tion of  Anabas  testudineus  (Bloch)  exposed  to  4.0 
and  10.5  mg/liter  disyston  and  0.56  and  1.56  mg/ 
liter  furadan.  After  1  hr  of  exposure  to  all  the 
concentrations  significant  decreases  were  noticed 
in  the  (v  -I-  V)02.  Though  significant  increases 
were  noted  in  all  the  measures  of  respiration  after  3 
hr  of  exposure  in  both  the  pesticides,  their  effects 
vary  from  one  exposure  period  to  another.  The  fish 
held  in  4.0  mg/hter  disyston  and  0.56  mg/liter 
furadan  concentrations  resumed  a  normal  pattern 
of  bimodal  respiration  after  120  and  96  hr  respec- 
tively. Further  the  pattern  of  changes  in  (v  + 
V)02  closely  followed  the  changes  observed  in 
V02  rather  than  v02  indicating  that  the  fish  held 
in  pesticide  medium  predominantly  relied  on  aerial 
respiration.  A  direct  correlation  was  noticed  be- 
tween the  V02  consumption  and  the  surfacing 
frequency  of  the  fish  exposed  to  disyston  and  fura- 
dan. Relatively  furadan  is  more  toxic  than  disyston 
to  Anabas  testudineus  if  their  effects  on  02  con- 
sumption are  taken  into  consideration.  (Author's 
abstract) 
W86-06161 


DISSOLVED   ORGANIC  CARBON   OF  COAL 
SLURRY  TRANSPORT  WATER, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Microbiolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5B. 
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FLOCCULATION  IN  METHANOGENS,  A 
COMPARATIVE  STUDY  OF  METHANOSAR- 
CTNA  BARKERI  STRAINS  JULICH  AND 
FUSARO, 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Allge- 
meine  Botanik. 


For  primary  bibliographic  entry  see  Field  5A. 
W86-05422 


WASTEWATER  TREATMENT  COSTS  AND 
OUTLAYS  IN  ORGANIC  PETROCHEMICALS: 
STANDARDS  VERSUS  TAXES  WITH  METH- 
ODOLOGY SUGGESTIONS  FOR  MARGINAL 
COST  PRICING  AND  ANALYSIS, 
Houston  Univ.,  TX. 

R.  G.  Thompson,  and  F.  D.  Singleton,  Jr. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  4,  p  467-474,  April,  1986.  3  fig,  9  tab,  14  ref. 

Descriptors:  'Wastewater  treatment,  'Costs, 
•Chemical  industry,  'Petroleum  products.  Oil  in- 
dustry, Water  pollution  control,  Organic  com- 
pounds, Model  studies,  Water  quality  standards, 
Marginal  costs,  Texas,  Standards,  Taxes. 

Comparable  estimates  of  wastewater  treatment 
costs  and  industry  outlays  are  developed  for  efflu- 
ent standard  and  effluent  tax  instruments  for  pollu- 
tion abatement  in  five  hypothetical  organic  petro- 
chemicals (olefins)  plants.  The  computational 
method  uses  a  nonlinear  simulation  model  for 
wastewater  treatment  to  estimate  the  system  state 
inputs  for  linear  programming  cost  estimation.  Fo- 
cusing on  best  practical  and  best  available  technol- 
ogy standards,  with  effluent  taxes  adjusted  to  give 
nearly  equal  pollution  discharges,  shows  that  aver- 
age daily  costs  (and  the  confidence  intervals  for 
treatment  cost)  would  always  be  less  for  the  efflu- 
ent standard  approach.  However,  industry's  total 
outlay  for  these  treatment  costs,  plus  effluent  taxes, 
would  always  be  greater  for  the  effluent  tax  ap- 
proach than  the  total  treatment  costs  would  be  for 
the  effluent  standard  approach.  Thus  the  practical 
necessity  of  showing  smaller  outlays  as  a  prerequi- 
site for  a  policy  change  toward  efficiency  dictates 
the  need  to  link  the  economics  at  the  microlevel 
with  those  of  the  macrolevel.  Aggregation  of  the 
plants  into  a  programming  modeling  basis  for  indi- 
vidual sectors  and  for  the  economy  would  provide 
a  sound  basis  for  effective  policy  reform,  because 
the  opportunity  costs  of  the  salient  regulatory  poli- 
cies would  be  captured.  (Cassar-PTT) 
W86-05426 


BASIC  ENCODED  MODEL  FOR  FLOW- 
THROUGH  FTXED-BED  ADSORBER  AND 
ONE-DIMENSIONAL  GROUND  WATER  SYS- 
TEMS, 

New  Jersey  Agricultural  Experiment  Station,  New 

Brunswick. 

For  primary  bibliographic  entry  see  Field  5B. 
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EVALUATION  OF  STARTUP  AND  OPER- 
ATION OF  FOUR  ANAEROBIC  PROCESSES 
TREATING  A  SYNTHETIC  MEAT  WASTE, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Public  Health  Engineering  Lab. 

T.  Stephenson,  and  J.  N.  Lester. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 

28,  No.  3,  p  372-380,  March  1986.  8  fig,  3  tab,  39 

ref. 

Descriptors:  'Continuous  stirred  tank  reactors, 
•Anaerobic  fuilized-bed  reactors,  'Meat  process- 
ing industry,  'Chemical  oxygen  demand,  Hydro- 
gen ion  concentration,  'Methanogenesis, 
•Wastewater  treatment,  Oxidation  process,  Fluid- 
ized  bed  process,  Two-stage  digestion. 

Two  continuous  stirred  tank  reactors  (CSTR)  and 
four  anaerobic  fluidized-bed  reactors  (AFBR) 
were  used  to  study  the  treatment  of  synthetic  meat 
waste  during  one-  and  two-stage  anaerobic  treat- 
ment. Four  configurations  were  investigated:  a 
single-stage  CSTR  and  AFBR  and  the  two-stage 
systems  CSTR-AFBR  and  AFBR-AFBR.  Two- 
stage  reactors  removed  up  to  85%  of  the  influent 
chemical  oxygen  demand  (COD)  concentrations  of 
5,000  mg/L,  whereas  the  single-stage  AFBR  and 
CSTR  removed  76  and  9%,  respectively.  The  pro- 
portion of  methane  in  the  effluent  gases  increased 
as  the  influent  COD  concentration  increased.  Vol- 
umetric production  of  methane  was  greatest  for 
the  first  stage  of  the  AFBR-AFBR  system.  Solids 
retention  times  calculated  for  the  AFBRs  were  7- 


12  days,  sufficient  to  support  methanogenesis.  The 
AFBRs  and  two-stage  systems  were  more  resistant 
to  an  influent  pH  shock  from  the  operating  value 
of  pH  6.8  down  to  pH  3  than  the  CSTRs  and 
single-stage  reactors.  It  is  concluded  that  high-rate 
AFBRs  are  applicable  to  meat  industry  waster- 
waters  due  to  the  rapid  start-up  possible,  high  rate 
of  digestion  methane  production,  and  resistance  to 
toxic  shock.  (Roches  ter-Pll) 
W86-05477 


TRACE  ELEMENTS  IN  SEDIMENTS,  WATER, 
AND  AMERICAN  COOTS  (FULICA  AMERI- 
CANA) AT  A  COAL-FIRED  POWER  PLANT  IN 
TEXAS,  1979-1982, 

Georgia  Univ.,  Athens.  School  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05479 


SEWAGE  TREATMENT:  WHEN  THE  FEDER- 
AL GOVERNMENT  PULLS  THE  PLUG, 

Water  and  Wastewater  Equipment  Mfrs.  Associa- 
tion, Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6E. 
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EGYPT  SEWERAGE  FTC  BEGINS  TO  TAKE 
HOLD, 

M.  Bennet,  J.  J.  Kosowatz,  and  J.  Birchall. 
Engineering  News  Record,  Vol.  216,  No.  13,  p  22- 
24,  March  27,  1986. 

Descriptors:  *Sewer  systems,  'Egypt,  'Funding, 
•Rehabilitation,  Cairo,  Alexandria,  Port  Said,  h- 
mailia,  Suez,  Pumping  stations,  Ejector  stations, 
Piping,  Public  opinion,  Wastewater  treatment  fa- 
cilities, Construction. 

Various  development  projects  aimed  at  correcting 
problems  created  by  aging,  deteriorated,  and  im- 
properly run  sewage  treatment  facilities  in  Egypt 
are  described,  the  projects,  designed  by  American 
and  British  engineers  and  funded  by  the  United 
State  Agency  for  International  Development,  the 
British  Overseas  Development  Administration,  and 
the  Egyptian  government,  are  in  the  cities  of 
Cairo,  Alexandria,  Port  Said,  Ismailia,  and  Suez. 
The  construction  projects  require  rehabilitation  of 
ejector  stations,  pumping  stations,  and  piping,  and 
building  of  miles  of  piping  in  unsewered  areas. 
Difficuutes  encountered  during  these  projects  in- 
clude settling  in  soft  ground,  having  to  work  in 
highly  congested  old  cities,  shortages  of  currency, 
and  criticism  in  the  press.  (Rochester-PTT) 
W86-05510 


HYDRAULIC  BEHAVIOR  OF  DECLINING 
RATE  FILTRATION, 

Hidrosan  Ltd.,  Bogata  (Columbia). 
J.  Arboleda- Valencia,  R.  Giraldo,  and  H.  Snel. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  77,  No.  2,  p  67-74,  December 
1985.  15  fig,  12  ref. 

Descriptors:  *Declining  rate  filtration,  'Hydrau- 
lics, Mathematical  models,  Wastewater  treatment, 
Filtration,  Design  criteria,  Head  loss,  Flow  charac- 
teristics, Simulation,  Water  treatment. 

One  of  the  key  difficulties  in  the  practical  applica- 
tion of  declining  rate  filtration  is  the  complexity  of 
the  hydraulic  calculations  used  to  predict  the  flows 
and  levels  in  each  filter  unit.  Equations  for  laminar 
head  losses,  turbulent  head  losses,  and  flow  balance 
are  presented.  In  order  to  generalize  the  equations 
to  a  system  of  n  filtering  units,  certain  assumptions 
were  made.  Once  these  assumptions  are  made, 
equations  can  be  solved  for  a  set  of  n  filters. 
Previously  published  data  were  used  to  apply  the 
simulation  model  to  an  experimental  case.  The 
simulation  model  closely  predicted  the  behavior  of 
one  run  at  Medmenham  (four  pilot  filters),  both  in 
the  U.K.  and  one  at  Burham  (four  pilot  filters). 
This  means  that  the  coefficients  were  accurate 
enough  to  analyze  other  filtration  runs  occurring 
under  different  circumstances.  By  using  known 
hydraulic  principles,  it  is  possible  to  simulate  the 
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functioning  of  variable  declining-rate  filters  and 
assess  the  main  design  parameters.  (Main-PTT) 
W86-05515 


COD  REMOVAL  RATES  IN  RBC  SYSTEMS, 

Rome  Univ.  fltaly).  Dept.  of  Chemical  Engineer- 
ing. 

A.  E.  Paolini. 

Effluent  and  Water  Treatment  Journal  EWTJAG 
Vol.  25,  No.  10,  p  355-358,  October  1985.  3  fie,  2 
tab,  14  ref. 

Descriptors:  •Chemical  oxygen  demand,  'Rotating 
biological  contactor,  Oxygen  transfer,  Organic 
loading,  'Wastewater  treatment,  Biological 
wastewater  treatment. 

Previous  studies  on  the  rotating  biological  contac- 
tor  (RBC)   process   demonstrated   that   substrate 
rate,  in  terms  of  mass  of  chemical  oxygen  demand 
(COD)  or  biological  oxygen  demand  (BOD)  re- 
moved per  unit  of  effective  disk  surface  area  and 
time,   increases   with  increasing   organic  loading 
rate,  until  a  maximum  value  is  approached  when 
oxygen  mass  transfer  becomes  the  rate-controlling 
factor.  The  primary  objective  of  the  present  study 
was  to  correlate  R  sub  m  (maximum  substrate 
removal)  with  both  disk  diameter  and  rotational 
speed.  COD  removal  data  were  collected  from  six 
identical  laboratory-scale  RBC  units,  which  were 
aperated  in  parallel  and  rotated  with  different  disk 
speeds.  Synthetic  wastewater  was  pumped  to  each 
RBC  unit  when  its  dissolved  oxygen  concentration 
ivas  zero.   The  effluent   from  each   unit  flowed 
lirectly  into  the  sewer  through  a  sampling  device, 
rhe  soluble  COD  removal  rate  was  calculated  by 
ising  the  average  COD  values  of  the  influent  and 
iffluent  from  the  RBC  unit.  Within  the  range  of 
otational  speeds  investigated,  COD  removal  rate 
s  virtually  independent  of  rotational  speed  when 
ipplied   organic   loading   is  below    12  g  soluble 
X>D/d/sq  m.  The  experimental  COD  removal 
•ates  at  30  rev/min  did  not  appear  to  be  limited  by 
wygen  transfer.  Within  the  whole  range  of  rota- 
ional  speed  investigated,  the  performance  of  the 
«nch-scale  RBC  unit  is  greatly  limited  by  oxygen 
ransfer.  Under  not-limiting  oxygen  transfer  condi- 
ions,  a  hyperbolic  function  equation  can  be  used 
o  describe  the  effect  of  applied  organic  loading  on 
oluble  COD  removal  rates.  Under  limiting  oxygen 
ransfer  conditions,  the  maximum  COD  removal 
ate   is   approximately   a   linear   function   of  the 
quare  root  of  the  disk  rotational  speed.  The  maxi- 
lum  removal  rate  in  different  size  RBC  systems  is 
^dependent  of  disk  diameter,  when  the  disk  pe- 
ipheral  velocity  per  unit  specific  surface  area  is 
sed  as  a  scale-up  factor.  (Main-PTT) 
V86-05519 


tEVJEW  OF  THE  BIOCHEMICAL  OXIDA- 
ION  OF  SEWAGE, 

*.  Stones. 

Iffluent  and  Water  Treatment  Journal  EWTJAG 

rol.  10,  p  365,  367-369,  October  1985.  7  tab,  17  ref. 

tescriptors:  'Wastewater  treatment,  'Biochemical 
xidation,  'Biological  wastewater  treatment, 
helps'  Law,  Biochemical  oxygen  demand,  Kinet- 
s,  Dissolved  oxygen. 

he  facts  concerning  the  biochemical  oxidation  of 
^wage  are  reviewed  with  particular  reference  to 
le  kinetics  of  the  first  stage  of  the  process.  Con- 
lusive  evidence  shows  that  this  does  not  proceed 
i  accordance  with  a  first  order  reaction  as  assert- 
i  in  Phelps'  Law,  nor  with  the  retarded  modifica- 
on  thereof,  but  in  conformity  with  a  second  order 
action  that  has  a  velocity  coefficient  of  0.039  at 
)  C  and  during  the  course  of  which  the  rate  of 
udation  at  any  instant  is  governed  conjointly  by 
ie  unsatisfied  carbonaceous  biochemical  oxygen 
anand  and  the  residual  dissolved  oxygen  concen- 
ation.  As  oxidation  proceeds,  its  rate  decreases  in 
seping  with  the  attributes  of  such  a  reaction  and 
is  been  correlated  with  the  effect  of  the  rates  of 
udation  pertaining  at  the  times  when  measure- 
ents  were  made  of  residual  oxygen.  A  method 
is  been  devised  for  the  practical  determination  of 
e  first  stage  biochemical  oxygen  demand  of  a 
wage  from  measurements  of  the  amount  of  dis- 
'lved  oxygen  initially  present  in  a  suitable  dilution 


and  the  amounts  absorbed  after  any  three  consecu- 
tive days  at  the  standard  temperature  of  20  C. 
(Main-PTT) 
W86-05520 


CENTRALISED  METAL  RECOVERY  FROM 
METAL  FINISHING  WASTES, 

Warren  Spring  Lab.,  Stevenage  (England). 

D.  Pearson,  and  J.  Melling. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 

Vol.  25,  No.  11,  p  387-390,  November  1985.  1  fie,  2 

tab,  13  ref. 

Descriptors:  'Metal  recovery,  'Wastewater  treat- 
ment, 'Metal  finishing  wastes,  Precipitation,  Ion 
Exchange,  Solvent  extraction,  Evaporation,  Elec- 
trolysis, Sludge. 

In  the  production  of  electroplated  articles,  10-90% 
of  the  plating  metals  are  discharged  in  the  form  of 
effluents  rather  than  being  deposited  on  the  work 
pieces.  Processes  for  effluent  treatment  produce  a 
metal-bearing  sludge  which  is  rarely  suitable  for 
metals  recovery,  and  may  represent  a  pollution 
hazard.  In  this  paper  the  methods  of  treatment 
available  for  use  by  the  metal  finisher  are  reviewed 
(precipitation  processes,  ion  exchange  and  solvent 
extraction,  evaporation,  electrolysis,  and  mem- 
brane processes).  Methods  for  the  recovery  of 
metals  from  the  sludges  produced  are  also  de- 
scribed. While  technology  that  minimizes  loss  of 
toxic  metals  to  the  environment  is  available,  imple- 
mentation will  require  concerted  action  by  all 
those  involved,  the  waste  producers,  disposal  au- 
thorities, water  authorities  and  companies  carrying 
out  metal  recovery.  (Author's  abstract) 
W86-05522 


MALAYSIAN  STUDIES  OF  RECALCITRANT 
DETERGENT  WASTEWATER, 

Malaya  Univ.,  Kuala  Lumpur  (Malaysia). 
M.  A.  Hashim,  R.  R.  Hassan,  and  J.  Kulandai. 
Effluent  and  Water  Treatment  Journal  EWTJAG 
Vol.  25,  No.  1 1,  p  391-393,  November  1985.  2  fie,  4 
tab,  17  ref. 

Descriptors:  'Wastewater  treatment,  'Detergents, 
•Flocculation,  Coagulation,  Alum,  Lime,  Precipi- 
tation, Chemical  oxygen  demand,  Turbidity,  Sus- 
pended solids,  Coagulation,  Hydrogen  ion  concen- 
tration. 

Optimal  coagulants  and  conditions  for  the  treat- 
ment of  recalcitrant  detergent  wastewater  were 
investigated.  Wastewater  was  obtained  from  a 
local  detergent  plant  manufacturing  toiletries  and 
detergents.  Flocculation  studies  were  carried  out 
using  commercial  grade  alum  and  lime.  The 
wastewater  and  the  coagulants(s)  were  flash  mixed. 
The  solution  was  allowed  to  flocculate  for  10  min 
at  40  rmp  and  then  settle.  Flocculation  was  moni- 
tored visually  using  a  previously  devised  points 
system.  Chemical  oxygen  demand,  biological 
oxygen  demand,  total  suspended  solids  (TSS),  tur- 
bidity and  phosphate  content  were  analyzed.  The 
optimal  dosages  of  lime  and  alum  added  singularly 
and  in  combination  to  effect  optimal  reduction  in 
turbidity  and  TSS  were  1100mg/l  and  2200mg/l, 
respectively.  The  use  of  lime  and  alum  as  single 
coagulants  were  less  effective  than  when  used  in 
combination.  Maximum  removal  of  turbidity  oc- 
curred at  pH  3  or  less.  Alum  flocculation  was 
comparatively  ineffective  in  turbidity  and  TSS  re- 
ductions. It  is  believed  that  precipitation,  coagula- 
tion and  flocculation  were  at  work  in  the  chemical 
treatment  of  the  detergent  wastewater  under  con- 
sideration. (Main-PTT) 
W86-05523 


TREATMENT  OF  AN  INDIAN  DISTILLERY 
WASTEWATER, 

Tamil  Nadu  Water  Supply  and  Drainage  Board, 

Madras  (India). 

T.  D.  Rao,  and  T.  Viraraghavan. 

Effluent  and  Water  Treatment  Journal  EWTJAG 

Vol.  25,  No.  11,  p  394-396,  November  1985.  1  tab, 

17  ref. 

Descriptors:  'Distillery  wastewater,  'Wastewater 
treatment,  Byproduct  recovery,  Anaerobic  la- 
goons, Anaerobic  digestion,  Anaerobic  filters. 


There  are  141  distilleries  working  in  India  process- 
ing approximately  2.2  million  tonnes  of  molasses 
producing  about  500  million  litres  of  alcohol.  The 
liquid  wastes  from  the  process  mainly  consist  of 
spent  wash,  yeast  waste  sludge  and  floor  washing. 
This  paper  discusses  the  methods  investigated, 
adopted  and  proposed  for  the  treatment  of  distill- 
ery spent  wash  in  India.  Treatment  options  in- 
clude: anaerobic  digestion,  byproduct  recovery, 
anaerobic  lagoons,  anaerobic  filters,  and  full  scale 
lagoons.  The  anaerobic  lagoon  systems  as  used  in 
India  suffer  from  the  handicaps  of  lack  of  facilities 
for  biogas  collection  and  odor  control;  this  situa- 
tion can  be  set  right  by  providing  well  engineered 
bulk  fermenter  systems  of  earthen  construction 
designed  with  a  membrane  cover  for  biogas  collec- 
tion and  odor  control.  (Main-PTT) 
W86-05524 


COMPUTER-AIDED  SIMULATION  OF  AN  AC- 
TIVATED SLUDGE  REACTOR, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
S.  K.  Gupta. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 
Vol.  25,  No.  11,  p  402-405,  November  1985.  5  fie,  2 
tab,  7  ref.  6 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Mathematical  models,  Computer 
programs,  Continuous  system  modelling,  Biologi- 
cal oxygen  demand,  Sludge,  Kinetics. 

A  number  of  mathematical  models  are  available 
covering  a  large  range  of  activated  sludge  (AS) 
reactors.  However,  these  models  are  either  too 
simple  or  too  intricate  and  require  many  separate 
investigations  for  estimation  of  kinetic  constants. 
An  attempt  was  made  to  test  the  simple  mathemati- 
cal model  proposed  by  Herbert  on  a  full-scale 
reactor  at  Blyth  water  pollution  control  works  in 
the  United  Kingdom.  Cell  and  substrate  concentra- 
tion balance  equations  across  each  reactor  were 
formulated.  Samples  of  settled  sewage,  mixed 
liquor  from  each  of  the  four  reactors  and  the 
returned  sludge  were  collected  every  40  minutes, 
and  analyzed  for  solids  concentration.  The  settled 
sewage  samples  and  the  mixed  liquor  filtrates  were 
also  analyzed  for  biological  oxygen  demand 
(BOD).  Implementation  of  model  equations  was 
accomplished  by  the  use  of  a  (CSMP)  continuous 
system  modelling  program.  The  maximum  devi- 
ation between  the  model  and  the  observed  results 
in  solid  concentration  cases  varied  between  5.5  to 
13.7%  of  the  model  values.  Maximum  durations  up 
to  46%  from  the  observed  BOD  values  were  re- 
corded. Based  on  the  results,  the  following  conclu- 
sions may  be  derived:  CSMP  techniques  are  a 
strong  tool  to  work  out  the  dynamic  solution  of 
complex  mathematical  equations  involved  in  mod- 
elling an  ASP  reactor;  the  Herbert  model  is  a  good 
predictor  of  the  transient  loading  response  of  a  full 
scale  ASP;  and  data  at  water  pollution  control 
works  should  be  collected  at  closer  intervals  to 
yield  better  results.  (Main-PTT) 
W86-05525 


WET  AIR  OXIDATION  OF  HAZARDOUS  OR- 
GANICS  IN  WASTEWATER, 

Zimpro,  Inc.,  Rothschild,  WI. 
M.  J.  Dietrich,  T.  L.  Randall,  and  P.  J.  Canney. 
Environmental  Progress  ENVPDI,  Vol.  4,  No.  3, 
p  171-177,  August  1985.  1  fig,  15  tab,  9  ref. 

Descriptors:  'Wet  air  oxidation,  'Organic  com- 
pounds, 'Hazardous  wastes,  'Wastewater  treat- 
ment, Ozonation,  Aromatic  compounds,  Chemical 
reactions,  Pesticides,  Industrial  wastewater. 

An  established  technology  proven  to  be  effective 
for  the  destruction  of  a  wide  variety  of  hazardous 
organics  contained  in  wastewater  is  Wet  Air  Oxi- 
dation (WAO).  Bench-scale  studies  were  per- 
formed using  batch  autoclaves  constructed  of 
stainless  steel,  nickel  or  titanium.  Autoclaves  were 
charged  with  the  sample  to  be  oxidized,  sealed, 
charged  with  air  or  oxygen,  and  placed  in  a 
heater/shaker  mechanism.  In  acute  toxicity  tests 
there  have  been  15  to  4000-fold  reductions  in  the 
toxicity  of  solutions  of  a  number  of  pure  com- 
pounds  following   WAO.    Phenol   reductions   of 
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greater  than  99.9%  were  achieved  with  WAO/ 
ozone  treatment.  A  number  of  bench-scale  WAO 
studies  were  performed  on  industrial  wastewaters 
and  the  fate  of  specific  organic  compounds  were 
evaluated.  Results  of  specific  compound  analyses 
generally  agree  with  the  conclusions  drawn  from 
WAO  of  pure  compounds.  These  results  seem  to 
indicate  that  the  presence  of  electron  withdrawing 
groups  on  aromatic  rings  provides  stability,  and 
therefore  resistance,  to  WAO.  Electron  donating 
constituents  appear  to  make  aromatic  rings  more 
susceptible  to  destruction  by  WAO.  Wastewater 
generated  by  a  solvent  recovery  process  was  sub- 
jected to  wet  oxidation,  resulting  in  excellent  re- 
moval with  the  exception  of  methanol,  for  a  varie- 
ty of  low  molecular  weight  solvents.  Several 
WAO  studies  performed  on  wastewaters  generated 
in  the  production  of  nonchlorinated  pesticides  indi- 
cated these  classes  of  compounds  were  very  ame- 
nable to  WAO.  Pilot-scale,  continuous  flow  WAO 
studies  have  been  performed  on  a  number  of  indus- 
trial wastewaters.  The  wet  oxidation  of  wastes 
containing  a  number  of  hazardous  organic  com- 
pounds has  been  demonstrated  on  a  full-scale  basis 
as  well.  Bench,  pilot,  and  full-scale  performance 
data  have  indicated  that  WAO  can  be  very  effec- 
tive in  treating  toxic  and  hazardous  industrial 
wastewaters.  (Main-PTT) 
W86-O5530 


SELF-CLEANING    SLOPE    FOR    PARTIALLY 
FULL  SEWERS, 

Rose-Hulman   Inst,   of  Tech.,   Terre   Haute,   IN. 

Civil  and  Mechanical  Engineering  Div. 

For  primary  bibliographic  entry  see  Field  8B. 

W86-05535 


OZONE  AND  BIOLOGICAL  TREATMENTS  - 
EFFECTS  ON  THE  ELIMINATION  OF  CYAN- 
IDES, 

Service  de  Controle  des  Eaux  de  la  Ville  de  Paris 

(France). 

A.  Montiel,  and  J.  Ouvrard. 

Ozone  Science  &  Engineering  OZSEDS,  Vol.  7, 

No.  2,  p  85-92,  Spring  1985.   1  fig,  2  tab,  9  ref. 

Descriptors:  'Ozone,  'Cyanides,  *Biodegradation, 
•Wastewater  treatment,  Biological  wastewater 
treatment,  Drinking  water,  Ammonium,  Bacteria, 
Ozonation,   Ozone,   Stress  analysis,   Colorimetry. 

Since  previous  publications  concerning  the  effect 
of  ozone  on  biological  treatments  are  contradicto- 
ry, increasing  biodegradation  on  the  one  hand, 
effect  of  'stress'  on  bacteria  on  the  other,  the 
authors  have  selected  two  compounds  which  are 
eliminated  only  by  biodegradation:  cyanides  and 
ammonium  ions.  The  pilot  plant  for  the  study  is 
comprised  of  two  treatments  in  series:  clarification 
and  ozonation  chambers.  Following  this  stage  was 
a  biological  treatment.  Raw  water  was  mixed  with 
potassium  cyanide  and  ammonium.  Determination 
of  cyanides  and  ammonium  ions  were  made  ac- 
cording to  standard  colorimetric  methods.  This 
study  has  shown  that  ozone  retards  cyanide  and 
ammonium  ion  biodegradation  significantly.  There 
appears  to  be  two  competitive  actions  concerning 
the  elimination  of  organic  materials:  an  increase  in 
the  possiblity  of  biodegradation  and  the  effect  of 
'stress'  on  bacteria.  The  result  of  these  actions  is  in 
favor  of  ozone.  (Main-PTT) 
W86-05539 


UTILIZATION  OF  OZONE  FOR  THE  TREAT- 
MENT OF  RECYCLEABLE  PAPERS, 

Norwegian  Pulp  and  Paper  Research  Inst.,  Oslo. 
F.  A.  Abadie-Maumert,  and  N.  Soteland. 
Ozone  Science  and  Engineering  OZSEDS,  Vol.  7, 
No.   3,  p  229-239,   Summer    1985.   4  tab,  9  ref. 

Descriptors:  'Ozonation,  'Recyclable  papers, 
•Pulp  wastes,  'Recycling,  Bleaching,  Cost-benefit 
analysis,  Norway,  England,  Waste  treatment. 

Ozonation  is  being  considered  for  improving  recy- 
clable paper  pulps  by  the  British  Research  Associa- 
tion of  the  Paper  Board,  Printing  and  Packaging 
Industries,  and  two  institutions  which  have  studied 
the  problem  of  ozonation  of  pulps  of  recycleable 
paper  (the  Institute  of  Paper  Chemistry  (IPC)  in 


the  U.S.,  and  Paper  Industriens  Forskningsinstitutt 
(PFI),  in  Norway.)  In  certain  cases,  treatment  by 
ozone  of  recycled  paper  pulps  can  lead  to  specific 
improvement  of  certain  mechanical  properties  or 
of  the  whiteness  of  these  pulps,  without  increasing 
the  pollution.  However,  results  are  difficult  to  pre- 
dict if  the  exact  composition  of  the  pulp  is  un- 
known. In  many  cases,  classical  mechanical  refin- 
ing allows  obtaining,  at  a  better  price,  the  same 
increase  in  mechanical  properties  of  a  recycled 
paper  containing  a  mechanical  pulp  after  ozona- 
tion. If  the  paper  is  based  on  chemical  pulp,  ozona- 
tion is.  Nevertheless,  as  shown  in  the  United  States 
IPA  studies,  for  certain  qualities  of  well  defined 
recyclable  papers,  the  economic  gain  for  a  treat- 
ment of  recycled  paper  pulps  is  indisputable. 
(Main-PTT) 
W86-05540 


PRETREATMENT  STANDARDS  FOR  HAZ- 
ARDOUS WASTES, 

D.  Schauer. 

Biocycle  BCYCDK,  Vol.  27,  No.  5,  p  45-47,  May- 
June  1986.  1  fig. 

Descriptors:  *Domestic  sewage  study, 
•Wastewater  treatment,  *Resource  Recovery  and 
Conservation  Act,  *Pretreatment,  •Hazardous  ma- 
terials, Publicly-owned  treatment  works,  Water 
pollution,  Air  pollution,  Sludge  contamination, 
Clean  Water  Act,  Clean  Air  Act,  Comprehensive 
Environmental  Response,  Compensation  and  Li- 
ability Act,  Standards,  Environmental  Protection 
Agency,  United  States,  Occupational  safety  and 
health,  Groundwater  pollution. 

Results  of  the  U.S.  Environmental  Protection 
Agency  Domestic  Sewage  Study  are  summarized 
under  the  following  headings:  Resource  Recovery 
and  Conservation  Act  (RCRA)  vs  pretreatment, 
pretreatment  program,  environmental  concerns 
(water  pollution,  sludge  contamination,  air  pollu- 
tion, worker  health  and  safety,  overall  publicly- 
owned  treatment  works  (POTW)  operation,  and 
groundwater  pollution),  study  methods,  and  dis- 
charge data  (overview  of  sources,  types,  and  quan- 
tities, nonpriority  RCRA  constituents,  solvents  and 
other  common  organics,  pollutant  fate  within 
POTWs,  hazardous  waste  discharges,  and  adequa- 
cy of  existing  governmental  controls),  and  recom- 
mendations. Four  recommendations  for  improving 
controls  on  hazardous  waste  discharges  to  sewers 
have  been  derived  from  the  findings  of  the  DSS: 
(1)  additional  research,  data  collection,  and  analy- 
sis are  necessary  to  fill  information  gaps;  (2)  im- 
provements can  be  made  to  federal  categorical 
standards  and  local  pretreatment  controls  to  en- 
hance control  of  hazardous  wastes  discharged  to 
sewers;  (3)  EPA  should  emphasize  improvement  of 
controls  on  hazardous  wastes  through  ongoing  im- 
plementation of  water  programs;  and  (4)  RCRA, 
Comprehensive  Environmental  Response,  Com- 
pensation, and  Liability  Act  should  be  considered 
along  with  the  Clean  Water  Act  to  control  hazard- 
ous waste  discharges  and/or  receiving  POTWs  if 
the  recommended  additional  studies  indicate  prob- 
lems. (Rochester-PTT) 
W86-05545 


DETERMINATION  OF  REQUIREMENTS  FOR 
SANITATION  FACILITIES  AT  LARGE  GATH- 
ERINGS, 

Missouri  Univ.-St.  Louis. 
L.  D.  Smith,  P.  G.  Martin,  and  C.  R.  Kuehl. 
Journal  of  Environmental  Health  JEVHAH,  Vol. 
48,  No.  5,  p  250-258,  March-April  1986.  3  fig,  6 
tab,  4  ref,  3  append. 

Descriptors:  *Sanitation,  'Microcomputers,  'Sani- 
tation tanks,  'Toilets,  'Crowds,  Management  plan- 
ning. 

Provision  of  adequate  sanitation  facilities  for  large 
gatherings  of  people  is  a  problem  of  considerable 
analytical  complexity.  In  addition  to  factors  such 
as  crowd  size  and  duration  of  the  event,  determina- 
tion of  requirements  should  involve  consideration 
of  waiting  lines  that  develop  in  peak  periods  of  use, 
waste  capacity  of  toilets  (if  limited  by  holding 
tanks),  duration  of  visits  at  the  event,  and  layout  of 
activity   centers   and   sanitation   facilities   on   the 


grounds.  This  paper  describes  analytical  proce- 
dures for  consideration  of  these  factors  and  demon- 
strates the  use  of  tables  of  microcomputer  software 
that  have  been  created  to  help  practitioners  deter- 
mine the  best  arrangement  of  facilities.  (Author's 
Abstract-PTT) 
W86-05548 


SEPTIC  TANK  EFFLUENT  TREATMENT 
USING  AN  ANAEROBIC  FILTER, 

Regina  Univ.  (Saskatchewan).  Faculty  of  Engi- 
neering. 

T.  Viraraghavan,  and  R.  J.  Kent. 
Canadian  Journal  of  Public  Health  CJPEA4,  Vol. 
77,  No.   1,  p  51-54,  Jan/Feb  1986.  2  fig,  6  refs. 

Descriptors:  'Anaerobic  filter  treatment,  'Septic 
tanks,  'Canada,  'Cold  regions,  Biochemical 
oxygen  demand,  Suspended  solids,  Tile  fields,  Reg- 
ulations, Waste  treatment  facilities. 

The  suitablility  of  anaerobic  filter  treatment  of 
septic  tank  effluent  for  Canadian  conditions  is  as- 
sessed. The  reactions  of  provincial  health/environ- 
mental agencies  on  this  system  as  determined  from 
responses  to  a  questionnaire  are  included.  This 
method  appears  to  a  suitable  treatment  step  under 
Canadian  conditions,  especially  to  reduce  bio- 
chemical oxygen  demand  (BOD)  and  suspended 
solids  (SS)  levels  in  effluent  discharged  for  disposal 
through  the  tile  field  system.  It  is  believed  that 
regulations  would  permit  use  of  such  a  system  on 
an  experimental  basis  in  most  provinces.  In 
Canada,  BOD  removals  through  the  anaerobic 
filter  are  expected  to  be  much  lower  during  colder 
months.  Laboratory  studies  under  low  temperature 
and  long-term  field  studies  are  needed  to  assess  the 
potential  of  anaerobic  filter  treatment  more  realisti- 
cally. (Rochester-PTT) 
W86-05566 


SIMULTANEOUS  MULTI-INSTRUMENTAL 
MONITORING  OF  VAPORS  IN  SEWER 
HEADSPACES  BY  SEVERAL  DIRECT-READ- 
ING INSTRUMENTS, 

Cincinnati  Univ.  Medical  Center,  OH.  Inst,  of  En- 
vironmental Health. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-05572 


NOTE  ON  THE  FEASIBILITY  OF  DEGRADA- 
TION OF  PHENOL  BY  SOME  CRUSTACEAN 
LARVAE, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 
S.  V.  R.  Rao. 

International  Journal  of  Environment  Studies 
UEVAW,  Vol.  24,  No.  3/4,  p  273-275,  May  1985. 
5  tab,  3  ref. 

Descriptors:  'Phenols,  'Freshwater  Crustacea, 
•Wastewater  treatment,  Canthocamptus  spp, 
Daphnia  ssp,  Bosmina  spp,  Synthetic  culture 
medium,  Cost  analysis,  Animal  physiology. 

Three  freshwater  crustacean  larvae  (Canthocamp- 
tus spp,  Daphnia  spp,  and  Bosmina  spp)  were 
cultured  in  synthetic  medium  and  were  shown  to 
selectively  degrade  phenol,  a  common  constituent 
of  industrial  waste  discharges.  The  prospects  of 
obtaining  a  low-cost  treatment  system  for  replac- 
ing conventional  methods  for  phenol-containing 
waste  waters  look  very  promising.  Though  the 
proposed  treatment  is  effective,  care  must  be  taken 
to  dilute  wastes  before  treatment  with  larvae.  (Au- 
thor's Abstract) 
W86-05580 


ENTROPY     ANALYSIS     OF     WATER     AND 
WASTEWATER  TREATMENT  PROCESSES, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Water  and  Soil  Environment  Div. 

S.  Tai,  and  T.  Goda. 

International    Journal   of  Environmental    Studies 

IJEVAW,  Vol.  25,  No.  1/2,  p  13-21,  June  1985.  3 

fig,  3  tab,  3  ref. 
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Descriptors:  'Entropy,  'Thermodynamic  efficien- 
cy, 'Pollutants,  'Dispersion,  'Wastewater  treat- 
ment, Systems  engineering,  Energy,  Water  treat- 
ment 

Water  in  the  environment,  due  to  its  physicochem- 
ical  properties,  such  as  its  action  as  a  solvent  and 
its  use  as  a  carrier  of  waste  materials  and  waste 
heat,  is  very  susceptible  to  pollution.  Entropy,  the 
measure  of  disorder  of  a  system,  can  be  used  to 
itudy  pollution.  For  example,  if  a  compound  is 
lumped  in  pure  water,  it  is  likely  that  the  corn- 
sound  will  be  dissolved  and  diffused  into  the  water 
jody.  The  meaning  of  this  solution  and  diffusion  in 
he  water  is  two-fold:  (1)  increase  in  entropy  of  the 
iolution  and  (2)  increase  in  the  extent  of  pollution. 
it  can  be  seen  that  an  increase  in  entropy  can 
lescribe  water  pollution;  thus,  once  water  is  pol- 
uted,  input  energy  is  required  to  remove  the  pol- 
utants  and  purify  the  water,  which  decreases  the 
mtropy  and  reduces  the  pollution.  If  the  efficiency 
)f  a  water  treatment  system  can  be  given  by  entro- 
>y  production,  then  the  thermodynamic  efficiency 
)f  water  treatment  systems  can  be  evaluated. 
Rochester-Ptt) 
V86-05582 


FREATMENT  OF  WATER  CLOSET  FLUSH 
VATER  FOR  RECYCLE  AND  REUSE, 

rexas  Univ.  at  Arlington.  Dept.  of  Civil  Engineer- 

ng- 

1  E.  Parker. 

nternationaJ   Journal   of  Environmental    Studies 

JEVAW,  Vol.  25,  No.  1/2,  p  87-108,  June  1985.  9 

ig,  9  tab,  4  ref. 

)escriptors:  'Biological  oxidation,  'Sand  filters, 
Aeration,  'Water  closet  flush  water,  'Water 
euse,  Hydrogen  ion  concentration,  Suspended 
slids,  Fungi,  Flushing,  Wastewater  treatment  fa- 
ilities. 

Lesults  of  the  operation  of  a  37.8  cu  m/day  ex- 
snded  aeration  and  sand  filtration  system  in  a 
losed-loop  treatment  of  water  closet  flush  water 
re  presented.  The  system  was  operated  for  4.5  yr 
t  95%  recycle.  Water  inputs  into  the  recycle 
irstem  resulted  from  liquid  human  wastes  plus 
/astage  from  potable  water  uses.  Wasted  potable 
rater  inputs  were  from  wash  basins,  water  foun- 
rins,  and  custodial  services.  Chemicals  were  not 
squired  to  adjust  pH,  aid  solids  settleability,  or 
ihance  treatment  efficiency.  The  pH  throughout 
le  entire  recycle  system  varied  between  5.5  and 
4.  Recycled  water  pH  rose  from  a  preflush  pH  of 
?prox  7.0  to  a  pH  of  8.4  immediately  after  flush- 
ig.  The  biological  unit  lowered  the  pH  and  func- 
oned  between  pH  values  of  5.5  and  7.0.  A  slight 
se  in  pH  between  the  biological  unit  (through 
orage  and  filtration)  and  water  closets  was  ob- 
irved.  The  predominant  biomass  in  the  biological 
ait  was  fungi.  Wastage  of  biological  solids  from 
le  biological  unit  in  the  recycle-reuse  system  was 
le  same  as  experienced  for  a  comparable  biologi- 
il  unit  used  to  treat  water  closet  wastewater  that 
as  not  recycled.  The  present  results  demonstrate 
mclusively,  on  a  full-scale  basis,  the  acceptability 
fusing  biological  oxidation  and  sand  filtration  as  a 
eatment  train  in  the  reuse  of  water  closet 
astewater  with  a  recycle  ratio  of  20.  (Rochester- 
TT) 
'86-05585 


ITENUATION  OF  HEAVY  METAL  TOXICI- 
i*  OF  THE  ACITVATED  SLUDGE  PROCESS 
V  TREATMENT  WITH  FERRIC  CHLORIDE, 

exas  Univ.  at  Arlington.  Dept.  of  Civil  Engineer- 

g- 

J.  Gaudet,  and  S.  R.  Qasim. 
tternational   Journal   of  Environmental   Studies 
EVAW,  Vol.  25,  No.  1/2,  p  127-135,  June  1985. 
fig,  4  tab,  9  ref. 

escriptors:  'Activated  sludge  process,  'Ferric 
doride,  'Heavy  metals,  'Toxicity,  'Acclimatiza- 
>n,  'Microorganisms,  'Wastewater  treatment, 
lver,  Lead,  Kinetics,  Respiration. 

iboratory  experiments  were  conducted  to  exam- 
e  the  use  of  ferric  chloride  acclimation  for  treat- 
ent  against  heavy  metal  toxicity  of  an  activated 


sludge  process.  The  oxygen  uptake  of  acclimated 
and  unacclimated  microbial  seed  was  measured  by 
respirometry  to  determine  the  inhibitory  effects  of 
Ag  and  Pb.  The  toxic  effects  of  Ag  and  Pb  were 
greatly  reduced  for  acclimated  seed.  The  experi- 
mental data  are  used  in  kinetic  rate  equations  and 
families  of  curves  are  developed  to  show  the  inhi- 
bition of  Ag  and  Pb  at  a  range  of  concentrations 
when  the  activated  sludge  is  acclimatized  at  differ- 
ent concentrations  of  FeflU).  (Author's  abstract) 
W86-05586 


PLANNING,  DESIGN  AND  CONSTRUCTION 
OF  THE  GREAT  GRIMSBY  SEWAGE  OUT- 
FALL, 

Anglian  Water  Authority,  Lincoln  (England).  Lin- 
coln Div. 

For  primary  bibliographic  entry  see  Field  8  A. 
W86-05593 


OXYGEN  ISOTOPE  RATIOS  IN  N20  FROM 
NITRIFICATION  AT  A  WASTEWATER 
TREATMENT  FACHJTY, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
T.  Yoshinari,  and  M.  Wahlen. 
Nature  NATUAS,  Vol.  317,  No.  6035,  p  349-350, 
26  September  1985.  2  fig,  2  tab,  21  ref. 

Descriptors:  'Oxygen  isotope  ratios,  "Nitrification, 
•Wastewater  treatment,  Isotope  fractionation, 
Denitrification,  Ozone,  Nitrogen  compounds,  Ni- 
trogen cycle. 

Atmospheric  N20  plays  an  important  part  in  the 
destruction  of  ozone  in  the  stratosphere.  N20 
formed  by  nitrification  and  denitrification  have 
been  considered  but  the  strengths  of  different 
sources  and  sinks  of  N20  for  a  global  budget  have 
yet  to  be  successfully  assessed.  This  is  mainly 
because  the  number  of  measurements  and  the  areal 
coverage  have  been  limited.  Results  presented  in 
this  study  suggest  that  N20  from  nitrification  has  a 
delta- 180  of  about  22  ppt,  which  is  substantially 
lower  than  45  ppt  for  N20  in  the  atmosphere.  If 
N20  from  nitrification  is  indeed  a  significant  source 
for  atmospheric  N20,  a  source  of  isotopically  heav- 
ier N20,  possibly  from  denitrification  is  required  to 
balance  the  atmospheric  N2(18)0.  N20  from  the 
oceans,  which  at  the  oxygen  minimum  layer  is 
thought  to  be  derived  from  nitrification,  could 
have  a  slightly  higher  delta  -  180  because  dissolved 
02  and  ocean  water  are  somewhat  heavier  in  delta- 
180  than  atmospheric  02  and  meteoric  water. 
(Khumbatta-PTT) 
W86-05600 


REDOX  POTENTIAL  -  BASIS  OF  MEASURE- 
MENT AND  APPLICATION, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

D.  Barnes,  P.  FitzGerald,  R.  McFarland,  H.  Swan, 

and  T.  Schulz. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 

Vol.  25,  No.7,  p  232-236,  July  1985.  8  fig,  1  tab,  9 

ref.  NSW  State  Pollution  Control  Funding. 

Descriptors:  'Redox  Potential,  'Wastewater 
Treatment,  Piggery  wastewater,  Malodourous 
Compounds. 

Redox  potential  has  considerable  attraction  as  a 
control  parameter  for  wastewater  treatment  proc- 
esses. It  measures  the  ratio  of  oxidized  to  reduced 
material  in  a  sample.  It  can  provide  a  criterion 
upon  which  to  control  the  conditions  within  a 
reactor.  In  general  reducing  anaerobic  conditions 
tend  to  produce  malodourous  compounds.  Hence 
redox  potential  has  an  application  to  minimize  odor 
emissions  from  wastewater  treatment  plants.  This 
paper  attempts  to  explain  in  simple  terms  the  basis 
of  redox  potential  theory  and  measurement.  Stud- 
ies on  the  odors  from  the  treatment  of  piggery 
wastewater  indicates  that  the  breakthrough  of  odor 
occurs  at  a  redox  potential  which  is  more  negative 
than  that  which  occurs  when  the  dissolved  oxygen 
concentration  becomes  zero.  There  is  a  range  of 
redox  potentials  over  which  aerobic  conditions  are 
established  or  lost.  However,  the  redox  potential  at 
which  odor  breakthrough  will  occur  is  dependent 


upon  the  individual  as  a  guide  because  after  a  lag 
period,  the  redox  potential  decreases  rapidly  under 
conditions  of  underaeration.  Therefore,  the  selec- 
tion of  a  particular  redox  potential  to  indicate  odor 
breakthrough  is  prone  to  error.  (Khumbatta-PTT) 
W86-05601 


INTEGRATED  BIOLOGICAL/CHEMICAL 

WASTEWATER  TREATMENT, 

Benin   Univ.,   Benin  City  (Nigeria).   Centre   for 

Social,  Cultural  and  Environmental  Research. 

C.  Ademoroti. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 

Vol.25,  No.7,  p  237-241,  July  1985.  1  fig,  5  tab,  18 

ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  Chemical  wastewater  treat- 
ment, Sewage,  Biodegradation,  Activated  sludge, 
Oxidation,  Aerated  lagoons,  Chemical  treatment. 

Biological  methods  (trickling  filtration,  activated 
sludge,  oxidation  ditch/pond,  aerated  lagoon)  are 
most  widely  adopted  for  treating  wastewater.  The 
use  of  these  methods  involves  the  oxidation  of 
biodegradable  wastes  in  water  by  bacterial  action. 
These  methods  yield  fairly  good  effluents  but  they 
have  their  drawbacks.  Nitrates  and  phosphates  are 
not  well  reduced  and  are  known  to  create  the 
problem  of  eutrophication  in  water  bodies.  Nitrates 
have  been  found  to  increase  in  trickling  filtration 
and  surface  aerated  activated  sludge  treatments, 
and  are  known  to  cause  methemoglobinemea  in 
infants.  Recent  research  interests  have  been  shown 
in  the  use  of  chemical  methods  for  wastewater 
treatment.  Although  these  methods  have  produced 
better  effluents  than  the  biological  methods,  the 
integration  of  the  two  methods  appears  to  give  a 
superior  result  than  either  alone  can  produce,  the 
final  effluent,  from  the  integrated  biological/chem- 
ical treatment,  was  of  a  quality  comparable  with 
World  Health  Organization  standards.  (Khum- 
batta-PTT) 
W86-05602 


ADVANCED  SUBTERRANEAN  WASTEWATER 
TREATMENT  PLANT, 

Hollandse  Eilandenen  Waarden  Wastewater  Au- 
thority, Dordrecht  (Netherlands). 
A.  W.  Van  der  Vlies,  and  W.  G.  Werumeus 
Bulling. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 
Vol.  25,  No.  7,  p  253-257,  July  1985.  3  fig,  3  tab,  3 
ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Subterranean  wastewater  facilities,  Rot- 
terdam, Groundwater,  Water  pollution  control, 
Municipal  wastewater. 

The  pollution  abatement  of  surface  waters  in  the 
Rotterdam  area  has  been  studied  over  a  number  of 
years.  Rotterdam  has  one  of  the  biggest  harbors  in 
the  world.  To  achieve  a  definitive  solution  to  the 
water  quality  problem  in  this  area,  a  wastewater 
treatment  plant  at  Dokhaven  will  be  realized,  with 
three  municipal  wastewater  treatment  plants  and 
several  industrial  plants  to  be  built  for  the  treat- 
ment of  the  sewage  water  of  the  Rotterdam  area. 
Although  a  sewage  treatment  plant  in  the  midst  of 
a  housing  estate  seems  contrary  to  modem  plan- 
ning but  economics  makes  the  location  necessary. 
To  prevent  environmental  problems,  it  was  decid- 
ed to  build  a  completely  subterranean  plant  cov- 
ered with  a  public  park.  The  physical  design  for 
this  subterranean  plant  is  presented  in  this  paper,  as 
are  the  process  description,  the  ventilation  system, 
and  the  air  purification  system.  (Khumbatta-PTT) 
W86-05603 


ANAEROBIC    TREATMENT    OF    ALCOHOL 
PRODUCTION  WASTES, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

T.  H.  Y.  Tebbutt,  and  W.  A.  Nogueira. 
Effluent  and  Water  Treatment  Journal  EWTJAG, 
Vol.  25,  No.  8,  p  277-278,  280-281,  283,  August 
1985.  18  fig,  15  ref. 
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Group  5D — Watte  Treatment  Processes 


Descriptors:  ^Wastewater  treatment,  'Alcohols, 
•Industrial  wastes,  'Anaerobic  treatment,  Biologi- 
cal treatment,  Biodegradation,  Chemical  oxygen 
demand,  Brazil,  Volatile  acids,  Alkalinity. 

Anaerobic  processes  have  a  long  history  in  the 
treatment  of  municipal  wastewater  sludges,  and  the 
treatment  of  strong  industrial  wastewaters.  Since 
there  has  been  only  limited  coverage  of  the  appli- 
cation of  anaerobic  systems  to  the  stabilization  of 
actual  wastewaters  this  paper  reports  on  a  prelimi- 
nary study  into  the  possible  benefits  of  using  anaer- 
obic treatment  to  deal  with  wastes  resulting  from 
the  production  of  alcohol  from  vegetable  materi- 
als. These  wastes  are  of  particular  significance  in 
Brazil  where  alcohol  production  for  use  in  motor 
vehicles  is  planned  to  increase  drastically.  The 
problem  is  exacerbated  because  most  of  the  alcohol 
production  is  concentrated  in  a  relatively  small 
area  of  the  country  which  has  a  high  population 
density  and  in  which  the  rivers  are  already  suffer- 
ing from  pollution.  Preliminary  studies  have  shown 
that  simple  anaerobic  reactors  can  achieve  COD 
removals  of  40-60%  from  strong  molasses  wastes, 
depending  upon  the  loadings  used,  the  units  oper- 
ated at  high  removal  rates  at  loadings  of  up  to  16 
kg  COD/cu  m/d,  and  gas  production  in  terms  of 
cu  m/kg  COD  removed  was  not  greatly  affected 
by  loading  except  at  low  loadings  below  about  2 
kg  COD/cu  m/d.  Volatile  acids  concentration 
alone  did  not  appear  to  have  much  significance  on 
the  system  behavior,  but  the  ratio  of  volatile  acids/ 
alkalinity  was  highly  significant  with  respect  to 
COD  percentage  removal.  (Khumbatta-PTT) 
W86-05605 


EFFICIENCY  OF  03  AND  BAC  IN  THMS  RE- 
MOVAL, 

Harbin  Civil  Engineering  Inst.  (China).  Water  Pol- 
lution Control  Lab. 

B.  Wang,  J.  Yin,  J.  Tian,  Q.  Fan,  and  R.  Liu. 
Effluent  and  Water  Treatment  Journal  EWTJAG, 
Vol.  25,  No.  8,  p  291-293,  295-298,  August  1985.  8 
fig,  1  tab,  16ref. 

Descriptors:  *Trihalomethanes,  'Wastewater  treat- 
ment, 'Ozonation,  Activated  carbon,  Organic 
compounds,  Microorganisms,  Pretreatment  of 
water,  Chloroform. 

Ozonation  together  with  biological  activated 
carbon  is  very  effective  in  removing  a  wide  variety 
of  organic  pollutants  from  source  water  due  to 
various  removal  mechanisms  such  as  ozonolysis, 
physical  adsorption  and  the  biological  activity  in  a 
granular  activated  carbon  (GAC)  bed.  Preozona- 
tion  degrades  part  of  the  organic  compound  into 
gaseous  end  products  and  provides  the  microorga- 
nisms grown  in  an  activated  carbon  (AC)  bed  with 
nutrient  substances  and  sufficient  oxygen,  thus  re- 
sulting in  the  vigorous  growth  of  the  microorga- 
nisms. It  was  found  in  this  study  that  prechlorina- 
tion increased  the  chloroform  content  level  mark- 
edly over  the  original  level,  particularly  when  the 
raw  water  contained  precursors  with  high  chloro- 
form production  ratios,  such  as  phenol,  significant- 
ly immediately  after  ozonation,  but  then  increased 
again  steeply  with  time.  After  12-24  hr  retention, 
the  ozonated  water  increased  in  chloroform  con- 
tent many  times  over  the  chlorinated  water.  Nei- 
ther ozonation  nor  GAC  bed  process  is  effective  in 
remaining  chloroform  and  other  trihalomethanes, 
and  can  increase  it.  (Khumbatta-PTT) 
W86-05606 


CELLULAR  RETENTION  TIME  IN  THE  ACTI- 
VATED SLUDGE  PROCESS  AT  NON-STEADY 
FLOW, 

Santander  Univ.  (Spain).  Dept.  of  Sanitary  Engi- 
neering. 
R.  C.  Lara. 

Effluent  And  Water  Treatment  Journal  EWTJAG, 
Vol.  25,  No.  9,  p  315-320,  September  1985.  5  fig,  12 
ref. 

Descriptors:  'Wastewater  treatment,  'Cellular  re- 
tention time,  'Activated  sludge  process,  'Nonuni- 
form flow,  'Uniform  flow,  Microorganisms,  Math- 
ematical analysis.  Mathematical  equations, 
Wastewater  treatment,  Kinetics. 


The  cellular  retention  time  or  sludge  age  consti- 
tutes a  basic  parameter  concerning  the  knowledge 
and  control  of  an  activated  sludge  process,  actually 
known  as  the  uniform  flow.  In  this  work,  the 
cellular  retention  time  is  mathematically  defined  as 
a  non-steady  flow,  regardless  of  any  variations  that 
may  be  present.  A  series  of  hypothesis  are  estab- 
lished to  deduct  a  mathematical  expression  able  to 
determine  the  expression  of  microorganism  con- 
centration each  time,  x,  as  concerns  cellular  reten- 
tion time,  theta  x,  at  non-uniform  flow.  From  the 
evaluation  of  geometric  and  contaminating  param- 
eters, sludge  characteristics,  exploitation  character- 
istics, and  duration  of  water  cutting  in  the  process, 
the  following  conclusions  were  made:  1)  the  cut- 
ting of  the  influent  in  a  wastewater  plant,  causes  a 
fall  in  the  microorganism  concentration  of  the 
mixing  liquid  as  well  as  an  increment  in  the  sludge 
age;  2)  the  influence  of  the  constants  y,  k,  and  k 
subs  is  practically  rejected  in  the  relative  incre- 
ments of  x  and  theta  x,  whenever  an  influent's 
cutting  is  produced;  and  3)  for  typical  biokinetic 
valves,  and  1  day  cutting  duration,  relative  incre- 
ments in  x  higher  than  10%  are  not  produced. 
Theta  x  can  get  as  high  as  40%.  (Khumbatta-PTT) 
W86-05608 


POTABLE  GROUNDWATER  SUPPLIES  AND 
LOW-COST  SANITARY  ENGINEERING:  HOW 
COMPATIBLE, 

Institute    of    Geological    Sciences,    Wallingford 

(England).  Hydrogeology  Unit. 

For  primary  bibliographic   entry   see   Field   5G. 

W86-05719 


DESIGN  MANUAL:  NEUTRALIZATION  OF 
ACID  MINE  DRAINAGE, 

Penn  Environmental  Consultants,  Inc.,  Pittsburgh, 
PA. 

E.  D.  Escher,  A.  J.  Kicinski,  and  R.  M.  Ninesteel. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-170654, 
Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 
EPA-600/2-83-001,  January  1983.  231  p,  40  fig,  32 
tab,  112  ref,  1  append. 

Descriptors:  'Wastewater  treatment,  'Water  pollu- 
tion control,  'Acid  mine  drainage,  'Neutralization, 
•Mine  drainage,  Lime,  Reverse  osmosis,  Ion  ex- 
change, Calcium  hydroxide,  Dewatering,  Sludge, 
Water  softening,  Sludge  disposal,  Iron,  Oxidation, 
Costs,  Sedimentation,  Mixing,  Chemical 
wastewater  treatment,  Sodium  hydroxide,  Soda 
ash. 

This  manual  is  designed  to  help  designers  and 
operators  of  mine  drainage  treatment  plants  select 
processes,  equipment,  and  procedures.  Popular 
neutralizing  agents  are  reviewed.  These  include 
lime,  limestone,  caustic  soda,  and  soda  ash.  The 
engineering  processes  such  as  mixing,  iron  oxida- 
tion, sedimentation,  sludge  dewatering  and  dispos- 
al, electrical  equipment,  reverse  osmosis,  ion  ex- 
change, and  chemical  softening  are  described.  Two 
examples  of  treatment  facility  designs  are  given. 
The  manual  also  presents  a  cost  estimating  section 
with  examples  based  on  the  two  designs.  A  general 
cost  curve  is  given  to  allow  rapid  estimating  of 
treatment  facilities  based  on  flow.  (See  also  W86- 
05750)  (Cassar-PTT) 
W86-05789 


TREATMENT  PLANT  HYDRAULICS  FOR  EN- 
VIRONMENTAL ENGINEERS, 

Auburn  Univ.,  AL. 

L.  D.  Benefield,  J.  F.  Judkins,  and  A.  D.  Parr. 
Prentice-hall,  Inc.,  Englewood  Cliffs,  NJ  07632. 
231  p. 

Descriptors:  'Wastewater  treatment,  'Hydraulics, 
•Water  treatment,  *Flow,  Pipes,  Outfalls,  Open 
channel  flow,  Uniform  flow,  Varied  flow,  Pipe 
flow,  Head  loss,  Flow  measurement,  Weirs, 
Flumes,  Pumps,  Activated  sludge  process,  Primary 
wastewater  treatment,  Biological  wastewater  treat- 
ment, Clarifiers,  Aeration,  Chlorination. 

A  book  on  hydraulic  design  of  water  and 
wastewater  treatment  facilities  begins  with  a 
review   of  hydraulic    fundamentals,    emphasizing 


components  and  situations  commonly  encountered 
in  treatment  plant  design.  These  review  topics 
include  flow  in  pipes  (conservation  laws,  friction, 
losses,  sludge  flow,  and  flow  division),  multiport 
diffuser  outfalls,  open  channel  flow,  flow  measure- 
ment and  hydraulic  control  points,  and  pumps.  A 
step-by-step  example  of  the  hydraulic  design  of  an 
activated  sludge  treatment  plant  illustrates  the  im- 
portance of  hydraulic  control  points  in  plant 
design  and  shows  that  the  units  must  operate  com- 
patibly to  provide  the  desired  flow  profile.  The 
example  does  not  attempt  to  optimize  treatment 
plant  hydraulic,  but  uses  a  variety  of  conditions 
found  in  typical  plants.  (Cassar-PTT) 
W86-05793 


COSTS  ESTIMATES  FOR  CONTROL  OF  COM- 
BINED SEWER  DISCHARGE  TO  MARINE 
BAYS  AND  ESTUARIES,  ADDENDUM  TO  1982 
NEEDS  SURVEY. 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Water  Program  Operations. 

For  primary   bibliographic  entry   see   Field   5G. 

W86-05797 


ON-LINE  LIQUID-EFFLUENT  MONITORING 
OF  SEWAGE  AT  LAWRENCE  LIVERMORE 
NATIONAL  LABORATORY, 

Lawrence  Livermore  National  Lab.,  CA. 
M.  Dreicer,  J.  L.  Cate,  D.  W.  Rueppel,  C.  J. 
Huntziner,  and  M.  A.  Gonzalez. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  Price  codes:  A02 
in  paper,  A01  in  microfiche.  Report  No.  UCRL- 
88425,  December  2,  1982.  9p,  1  tab,  3  ref.  Contract 
No.  W-7405-ENG-48. 

Descriptors:  *Effluent  streams,  •Wastewater, 
•Wastewater  treatment,  •Monitoring,  •Lawrence 
Livermore  National  Laboratory,  Industrial 
wastewater,  Hydrogen  ion  concentration,  Radi- 
ation, Trace  metals,  Radiometry,  X-ray  fluores- 
cence. 

On-line  effluent  monitoring  is  important  to  prevent 
releases  of  potentially  toxic  material  to  the  envi- 
ronment. At  Lawrence  Livermore  National  Labo- 
ratory (LLNL)  the  sewage  leaving  the  laboratory 
is  treated  by  the  Livermore  Water  Reclamation 
Plant  (LWRP).  The  laboratory  has  the  responsibil- 
ity to  protect  the  reclamation  plant  and  local  envi- 
ronment from  the  accidental  discharge  of  toxic 
materials  into  the  sewers.  An  automatic  on-line 
sewage  effluent  monitoring  system  has  been  devel- 
oped at  LLNL.  A  representative  fraction  of  the 
total  waste  stream  leaving  the  site  is  monitored  for 
pH,  radiation,  and  metals  as  it  passes  through  a 
detection  assembly.  This  assembly  consists  of  an 
industrial  pH  probe,  Nal  radiation  detectors,  and 
an  x-ray  fluorescence  metal  detector.  A  micro- 
processor collects,  reduces  and  analyzes  the  data  to 
determine  if  the  levels  are  acceptable  by  estab- 
lished environmental  limits.  Currently,  if  preset 
levels  are  exceeded,  a  sample  of  the  suspect  sewage 
is  automatically  collected  for  further  analysis,  and 
an  alarm  is  sent  to  a  station  where  personnel  can  be 
alerted  to  respond  on  a  24-hour  basis.  Since  at  least 
four  hours  pass  before  LLNL  effluent  reaches  the 
treatment  plant,  sufficient  time  is  available  to  alert 
emergency  personnel,  evaluate  the  situation,  and  if 
necessary  arrange  for  diversion  of  the  material  to 
emergency  holding  basins  at  the  treatment  plant. 
(Author's  abstract) 
W86-05799 


WATER  REUSE:  PROBLEMS  AND  SOLU- 
TIONS, 

R.  B.  Dean,  and  E.  Lund. 

Academic  Press,  London,  England.   1981.  264  p. 

Descriptors:  *Water  reuse,  ^Wastewater  renova- 
tion, •Municipal  water,  'Water  quality  control, 
•Water  quality  management,  Wastewater  treat- 
ment, Microbiological  studies,  Sanitary  engineer- 
ing, Public  health,  Public  opinion,  Potable  water. 

The  reuse  of  wastewater  for  potable  purposes  has 
been  the  subject  of  many  discussions,  although  the 
majority  of  publications  on  the  subject  are  con- 
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cerned  only  with  direct  internal  reuse  in  which  a 
city's  sewage  becomes  part  of  its  own  water 
supply.  Relatively  little  attention  has  been  paid  to 
the  large  number  of  communities  that  depend  on 
surface  water  containing  sewage.  These  communi- 
ties employ  treatment  processes  that  meet  the  crite- 
ria designed  to  protect  public  health,  and  they  do 
not  appear  to  suffer  from  this  reuse.  This  book 
reviews  the  basic  problems  of  water  supply  with 
special  emphasis  on  the  specific  pollutants  that 
seem  to  pose  the  greatest  risk.  It  presents  the 
treatment  processes  which  are,  or  may  be,  em- 
ployed to  reduce  pollutants  in  wastewater  to  ac- 
ceptable levels,  and  discusses  their  capabilities  and 
[imitations.  The  emphasis  is  on  municipal  water 
systems  which  may  contain  varying  fractions  of 
reused  water.  The  book  is  designed  as  a  multidisci- 
plinary  approach  to  the  problems  of  water  reuse, 
including  topics  in  microbiology,  chemistry,  sani- 
tary engineering,  public  health,  epidemiology,  eco- 
nomics, and  public  opinion.  (Lantz-PTT) 
W86-O580O 


SAN  FRANCISCO'S  WASTEWATER  TREAT- 
MENT PROGRAM  NEEDS  REEXAMINATION 
*ND  BETTER  MANAGEMENT. 

3eneral  Accounting  Office,  Washington,  DC.  Mis- 
lion  Analysis  and  Systems  and  Acquisition  Div. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-171025, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  GAO/MASAD-83-11,  February  1, 
1983.  21  p. 

Descriptors:  'San  Francisco,  *Califomia, 
'Wastewater  treatment,  *Cost-benefit  analysis, 
'Wastewater  management,  Wastewater  Treatment 
>rogram,  Water  pollution,  Cost  analysis,  Project 
>lanning,  Funding,  Cost  effectiveness. 

Vhen  the  initial  phase  of  San  Francisco's  $3  billion 
Wastewater  Treatment  Program  becomes  oper- 
.tional,  it  should  significantly  reduce  the  pollution 
if  the  San  Francisco  Bay  and  Pacific  Ocean.  How- 
ver,  increased  benefits  to  be  gained  by  spending 
a  additional  $2  billion  to  complete  the  remaining 
>ortions  of  the  program  may  not  be  realized.  GAO 
ecommends  that  the  Administrator  of  the  Envi- 
onmental  Protection  Agency  suggest  that  San 
'rancisco  reexamine  certain  aspects  of  the  pro- 
gram and  modify  it  to  achieve  water  quality  objec- 
ives  in  a  more  cost-effective  manner.  (Author's 
bstract) 
V86-O5807 


'RODUCT-TESTS  IN  A  MODEL  WATER 
"REATMENT  PLANT.  BIODEGRADABILITY 
iND  TOXICITY  TESTS  IN  THE  BASF  TOXI- 
1ETER, 

1ASF  A.G.,  Ludwigshafen  am  Rhein  (Germany, 

7.  Pagga. 

^eitschrift  fuer  Wasser-und  Abwasser  Forschung 
WABAQ,  Vol.  18,  No.  5,  p  222-232,  October 
985.  16  fig,  8  ref. 

>escriptors:  'Toxicity,  *Activated  sludge, 
Wastewater  treatment,  Sludge,  Toximeters, 
hock  loading,  Respiration,  Biodegradation,  Or- 
anic  carbon. 

ne  toximeter  can  detect  toxic  substances  in  the 
ifluent  to  a  biological  water  treatment  plant  if 
ley  directly  inhibit  respiration  of  the  activated 
udge.  Shock  loadings  that  are  responsible  for  a 
Highly  50%  suppression  of  respiration  also  effect 
pronounced  deterioration  in  quality  at  the  Toxi- 
leter  effluent.  The  Toximeter  is  also  a  suitable 
lodel  for  waste  water  treatment  experiments.  Var- 
ius  test  substances,  e.g.,  3,5-dichlorophenol,  dieth- 
leneglycol,  piperazine,  are  taken  as  examples  to 
lustrate  their  influence  on  the  respiration  process 
ad  the  DOC-elimination.  The  relationship  be- 
veen  respiration  and  the  concentration  of  the  test 
lbstance  is  shown.  The  advantages  are  demon- 
rated  of  quantifying  a  pollutant  effect  in  terms  of 
le  additional  DOC  load  in  the  effluent  and  the 
Dilution  factor.  Long-term  toxicity  and  biodegra- 
ability  tests  can  also  be  performed  in  the  Toxi- 
teter.  (Master-PTT) 
/86-05826 


THERMOPHIXIC  ANAEROBIC  DIGESTION 
OF  SUGARS  IN  UPFLOW  ANAEROBIC 
SLUDGE  BLANKET  REACTORS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Water  Pollution  Control. 
W.  M.  Wiegant,  and  G.  Lettinga. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
27,  No.  11,  p  1603-1607,  November  1985.  3  fig,  1 
tab,  23  ref. 

Descriptors:  'Upflow  anaerobic  sludge  blanket  re- 
actors, *Thermophilic  anaerobic  digestion, 
•Wastewater  treatment,  'Anaerobic  digestion, 
Sludge,  Sugars,  Methane  bacteria,  Manure. 

Numerous  designs  have  been  developed  for  the 
high-rate  anaerobic  treatment  of  wastewater.  The 
upflow  anaerobic  sludge  blanket  (UASB)  process 
is  the  most  widely  used  in  western  Europe.  The 
main  advantage  of  UASB  is  that  no  specific  sup- 
port material  is  required.  However,  a  sludge  with 
good  setting  properties  is  necessary  for  successful 
operation  of  the  UASB  process.  High-rate  thermo- 
philic systems  require  a  high  biomass  retention. 
Four  inocula  (cow  manure,  mesophilic  granular 
sludge,  digested  sewage  sludge,  and  a  mixture  of 
these  materials)  were  used  to  identify  what  bacte- 
rial source  would  be  appropriate  for  start  up  of  a 
thermophilic  digestion  system.  Any  bacterial 
source  exerting  a  reasonable  mesophilic  methano- 
genic  activity  would  suffice.  THe  thermophilic 
anaerobic  digestion  of  sugars  was  found  to  be 
possible  using  UASB  reactors.  The  efficiency  of 
treatment  and  concommitant  methane  generation 
rates  were  high.  (Adams-PTT) 
W86-O5830 


CONTINUOUS  PROCESS  FOR  DYE  REMOV- 
AL FROM  LIQUTO  EFFLUENTS  USING  CAR- 
BONISED WOOL  WASTE, 

Ecole  Nationale  Superieure  de  Chimie  de  Tou- 
louse (France). 

G.  Malmary,  F.  Perineau,  J.  Molinier,  and  A. 
Gaset. 

Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBED,  Vol.  35 A,  No.  8,  p  431-437,  No- 
vember 1985.  2  fig,  1  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Wool,  'Dye 
industry  wastes,  'Absorption,  Wastes,  Filtration, 
Incineration. 

Industrial  dye  works  are  often  conspicuous  due  to 
discoloration  of  rivers  and  streams  into  which  they 
discharge  their  waste.  Research  is  needed  to  deter- 
mine the  most  favorable  operating  conditions  for 
the  removal  of  dyes  from  aqueous  solutions.  The 
absorption  process  studied  uses  wool-carbonizing 
waste,  which  shows  a  remarkable  capacity  for 
fixing  surfactants,  metallic  cations,  and  dyes.  This 
study  used  the  vegetable  part  of  the  wool-carbon- 
izing waste  to  absorb  the  dye,  Maxilon  Red.  A  co- 
current  operating  mode  followed  by  continuous 
filtration  of  the  final  overflow  seems  to  be  the  most 
efficient  method  of  treating  aqueous  effluent  by 
absorption  of  dyes  into  the  wool-carbonizing 
waste.  A  maximum  dye  removal  rate  of  98%  was 
possible.  The  dye-loaded  waste  is  then  be  eliminat- 
ed by  incineration.  (Adams-PTT) 
W86-05834 


ZOOFLAGELLATES  IN  AN  ANAEROBIC 
WASTE  STABILIZATION  POND  SYSTEM  IN 
MEXICO, 

Universidad    Nacional    Autonoma    de    Mexico, 

Mexico  City. 

F.  Rivera,  A.  Lugo,  J.  Ponce,  F.  Lares,  and  R. 

Ortiz. 

Water,  Air,  and  Soil  Pollution,  Vol.  27,  No.  1-2,  p 

199-214,  January  1986,  5  fig,  5  tab,  23  ref. 

Descriptors:  'Zooplankton,  'Bioindicators,  'Waste 
management,  'Waste  dumps,  'Stabilization  ponds, 
Mexico,  Ponds,  Pollution,  Zooflagellates. 

A  protozoological  survey  was  performed  on  waste 
stabilization  lagoons  to  isolate,  identify,  and  deter- 
mine the  incidence  of  zooflagellates  present  in 
these  waters.  A  correlation  between  the  species 
found  and  the  physicochemical  parameters  deter- 
mined was  also  done.  Fifteen  samplings  were  ana- 


lyzed from  June  1981  to  April  1982.  Free-living 
zooflagellates  included:  Bodo  edax  Klebs;  Bodo 
caudatus  Dujardin;  Trepomonas  agilis  Dujardin; 
Pleuromonas  jaculans  Perty  (all  of  them  polisapro- 
bic  indicators);  Bodo  saltans  Ehrenberg  (a  mesosa- 
probic  indicator);  and  Bodomorpha  minima  Hol- 
lands A  human  commensal  species  Enteromonas 
hominis  Da-Fonseca,  was  also  isolated.  The  per- 
formance of  the  lagoons  was  predominantly  anaer- 
obic. The  temperature  seemed  to  be  the  most  influ- 
ential factor  on  the  incidence  of  the  zooflagellates 
isolated,  especially  in  winter  time.  The  use  of  zoo- 
flagellate  species  as  indicators  of  organic  matter 
pollution  to  evaluate  the  quality  of  pond  waters 
gave  satisfactory  results,  which  were  comparable 
to  those  obtained  by  determining  physicochemical 
parameters  and  other  biological  observations.  The 
presence  of  zooflagellates  in  the  effluent  of  the 
lagoons  is  indicative  of  a  low  performance  efficien- 
cy. (Masters-PTT) 
W86-05843 


MONITORTNG  AERATED  LAGOON  PER- 
FORMANCE, 

Union  Camp  Corp.,  Princeton,  NJ. 

G.  W.  Eischen,  and  J.  D.  Keenan. 

Water     Pollution     Control     Federation     Journal 

JWPFA,  Vol.  57,  No.  8,  p  876-881,  August  1985.  9 

fig,  2  tab,  17  ref. 

Descriptors:  'Aerated  lagoons,  'Industrial  waste 
water,  'Wastewater  treatment,  Flow  regime,  Con- 
tinuous flow  stirred  tank  reactor,  Lagoons,  Trac- 
ers, Effluents. 

Large  aerated  lagoons  are  often  used  for  treating 
industrial  waste  and  a  knowledge  of  their  system 
mixing  characteristics  is  necessary  to  ensure  the 
removal  of  the  toxic  and  inhibitory  substances. 
This  analysis  was  done  to  show  how  the  flow 
pattern  in  an  aerated  lagoon  influences  the  way  in 
which  results  of  a  monitoring  and  sampling  pro- 
gram are  interpreted.  A  waste  treatment  system 
representative  of  an  aerated  lagoon  used  in  indus- 
trial applications  and  having  a  residence  time  of  8- 
10  days  was  investigated.  Seven  cases  chosen  for 
evaluation  differed  only  in  terms  of  the  assumed 
flow  regime.  The  flow  regime  was  found  to  deter- 
mine the  concentration  profile  of  a  tracer  in  the 
effluent  following  an  input  pulse.  The  waste  treat- 
ment system  can  be  described  as  one  or  more 
continuous  flow  stirred  tank  reactors.  (Adams- 
PTT) 
W86-05844 


EFFECT  OF  SELECTED  METALS  AND 
WATER  HARDNESS  ON  THE  OXYGEN 
UPTAKE  OF  ACTIVATED  SLUDGE, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 
and  Environmental  Engineering. 
K.  E.  Hartz,  A.  T.  Zane,  and  S.  K.  Bhagat. 
Water     Pollution     Control     Federation     Journal 
JWPFA,  Vol.  57,  No.  9,  p  942-947,  September 
1985.  3  fig,  5  tab,  22  ref. 

Descriptors:  'Activated  sludge  process, 
•Wastewater  treatment,  'Metal  toxicity,  'Hard- 
ness, Zinc,  Cobalt,  Antimony,  Biomass,  Calcium. 

Biological  wastewater  treatment  systems  are  sensi- 
tive to  toxic  pollutants.  Trace  amounts  of  certain 
elements  are  necessary  for  growth  and  metabolism 
of  microorganisms.  However,  certain  concentra- 
tions can  inhibit  biological  activity.  This  study  was 
done  to  determine  the  inhibitory  effects  of  moder- 
ate concentrations  of  Zn,  Co,  and  Sb  on  the  acti- 
vated sludge  process,  to  see  if  water  hardness 
afforded  some  protection  against  metal  toxicity, 
and  to  determine  synergistic  or  antagonistic  reac- 
tions between  various  combinations  of  these  metal 
ions.  Co  was  the  most  inhibitory.  One  mg/L  Co 
significantly  inhibited  sludge  respiration  at  all  three 
biomass  concentrations  used  in  the  study.  1  mg/L 
Sb  inhibited  the  lower  two  biomass  concentrations. 
Ten  mg/L  Zn  had  not  significant  effects.  The 
effect  of  Ca  and  the  metal  ions  decreased  as  sludge 
biomass  concentration  increased  from  610  to  995  to 
1525  mg/L.  (Adams-PTT) 
W86-05845 
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SELECTION  AND  VERIFICATION  OF  HY- 
DRAULIC FLOW  MODELS  FOR   LAGOONS, 

American  Inst,  of  Chemical  Engineers,  New  York. 
R.  W.  Sackellares,  and  W.  A.  Harkley 
American  Institute  of  Chemical  Engineers,  Sympo- 
sium Series,  Vol.  81,  No.  246,  p  117-129,  1985.  15 
fig,  1  tab,  18  ref. 

Descriptors:  'Lagoons,  'Mathematical  models, 
•Wastewater  treatment  facilities,  Hydraulic 
models,  Backmix  ratio,  Forest  products  industry, 
Axial  dispersion  model,  Variance. 

Hydraulic  patterns  in  full-scale  aerated  stabilization 
basins  (ASBs)  were  investigated.  The  results  of 
these  studies  indicate  that  residence  time  distribu- 
tion data  from  ASBs  can  be  fitted  to  an  axial 
dispersion  model.  However,  a  mechanistic  lagoon 
treatment  model  benefits  from  hydraulic  compart- 
ments-in-series  model.  Analysis  of  a  continuously- 
stirred  tank-reactor  backmix  model  yielded  satis- 
factory model-fitting  results  for  several  backmix 
ratio  and  m  =  number  of  reactor  pair  combinations. 
In  order  to  determine  the  unique  backmix  flow 
ratio  it  was  necessary  to  undertake  mixing  studies 
internal  to  the  ASB.  In  internal  ASB  mixing  stud- 
ies, it  appears  that  selection  of  reactor  volume, 
concentrations,  and  flow  patterns  are  of  major 
importance  in  obtaining  results  with  acceptable 
variance.  Studies  of  internal  flow  regimes  are  con- 
tinuing with  emphasis  on  experimental  data  collec- 
tion techniques  and  methods  of  data  analysis. 
(Rochester-PTT) 
W86-05846 


USE  OF  MICELLAR-ENHANCED  ULTRAFTL- 
TRAION  TO  REMOVE  DISSOLVED  ORGAN- 
ICS  FROM  AQUEOUS  STREAMS, 

Oklahoma  Univ.,  Norman.   School  of  Chemical 
Engineering  and  Materials  Science. 
R.  O.  Dunn,  J.  F.  Scamehorn,  and  S.  D.  Christian. 
Separation    Science    and    Technology    SSTED3, 
Vol.  20,  No.  4,  p  257-284,  June  1985,  4  tab,  8  fig,  39 
ref.  DOE  Contract  DE-AS05-84ER13175. 

Descriptors:  *Ultrafiltration,  *Water  treatment, 
•Wastewater  treatment,  'Filtration,  *Micellar-en- 
hanced  ultra-filtration,  'Organic  compounds, 
Solute  rejection,  Separation  techniques. 

Traditional  ultrafiltration  is  ineffective  at  removing 
dissolved  low  molecular  weight  organics  from 
water.  In  micellar-enchnced  ultrafiltration 
(MEUF),  surfactant  is  added  to  the  water  at  con- 
centrations well  above  the  critical  micelle  concen- 
tration. Almost  all  of  the  organic  orginally  dis- 
solved (the  solute)  solubilizes  in  the  micelles 
formed  by  the  surfactant.  The  solution  then  passes 
through  an  ultrafiltration  membrane  with  pores 
small  enough  to  block  micelle  passage.  The  perme- 
ate contains  (at  most)  the  unsolubilized  solute  and 
the  surfactant  monomer,  both  at  very  low  concen- 
trations. The  criteria  for  selecting  a  surfactant  are 
considered  and  MEUF  is  tested  on  an  aqueous 
stream  containing  4-tert-butyl-phenol  with  hexade- 
cylpyridinium  cloride  as  the  surfactant.  At  high 
surfactant  concentrations  (0.25  M)  in  the  retentate, 
rejections  decrease,  probably  owing  to  the  forma- 
tion of  n-mers  (e.g.,  dimers,  trimers,)  which  are 
able  to  pass  through  the  pores  along  with  some 
sulubilized  solute.  Also  under  these  conditions,  the 
viscosity  increases  while  fluxes  decline  sharply.  So 
long  as  these  high  surfactant  concentrations  are 
avoided,  MEUF  is  an  extremely  effective  separa- 
tion technique,  resulting  in  an  average  solute  rejec- 
tion of  99.7%,  a  permeate/feed  retio  of  87%,  and 
good  fluxes  under  the  conditions  studied.  (Author's 
abstract) 
W86-05848 


BEHAVIOR  OF  ACTIVATED  SLUDGE  WITH 
DYES, 

Gifu  Univ.  (Japan).  Dept.  of  Chemistry. 
E.  Idaka,  T.  Ogawa,  C.  Yatome,  and  H.  Horitsu. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  35,  No.  6,  p  729-734, 
December  1985,  3  fig,  1  tab,  11  ref. 

Descriptors:  'Activated  sludge  process,  'Dyes, 
Sludge,  'Color  removal,  'Wastewater  treatment, 
Effluents,  Biological  oxygen  demand,  Dye  indus- 
try wastes. 


This  study  examines  the  effects  of  the  dyes  Congo 
Red,  Orange  II,  and  Crystal  Violet  on  the  growth 
of  activated  sludge.  It  also  examined  how  quickly 
activated  sludge  removes  these  dyes  from 
wastewater.  In  particular,  dyes  were  placed  in 
sludge  and  the  rate  at  which  color  faded  was 
studied.  This  procedure  was  repeated  with  various 
concentrations.  It  was  found  that  at  a  dye  concen- 
tration of  10002  mol/L  at  a  biological  oxygen 
demand  (BOD)  of  18,000  ppm  (equivalent  to  100 
times  that  of  municipal  sewage),  the  color  loss  rate 
was  highest  but  at  a  BOD  of  3,200  ppm  the  cell 
growth  is  completely  inhibited.  (Jones-PTT) 
W86-05852 


ZERO  DISCHARGE  WATER  TREATMENT 
DESIGN  HAS  HIGH  RELIABILITY, 

Burns  and  McDonnell,  Kansas  City,  MO. 
F.  L.  Shorney,  W.  P.  Grobmyer,  and  G.  Taylor. 
Power   Engineering,   Vol.   89,   No.    10,   p   50-53, 
October  1985.  2  tab. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Industrial  water,  'Water  reuse,  'Zero  dis- 
charge, Laramie  River,  Electric  power  production, 
Chemical  properties,  Silica,  Alkalinity,  Hardness, 
Turbidity,  Lime. 

Makeup  water  for  all  plant  water  systems  and 
wastewater  treatment  at  the  Laramie  River  power 
station  is  provided  by  a  treatment  system  specially 
designed  to  meet  requirements  based  on  the  exist- 
ing raw  water  sources.  Over  a  two-year  period,  the 
100%  reliability  of  this  system  was  a  key  factor  in 
the  ability  of  the  plant  to  remain  in  operation 
continuously.  Some  water  used  for  the  Laramie 
River  power  station  contains  much  silica,  hardness, 
turbidity,  and  alkalinity.  To  obtain  zero-discharge, 
the  plant's  balance  flow  diagram  uses  water  con- 
servation and  reuse  and  recycle  concepts.  Treat- 
ment processes  at  the  water  plant  include  two- 
stage,  lime-soda  ash  softening  with  carbonate  hard- 
ness, turbidity,  and  silica  removal  in  the  primary 
basins  using  chemical  additions  of  lime  and  poly- 
mer, noncarbonate  hardness  and  additional  turbidi- 
ty and  silica  remove!  in  secondary  basins  using 
chemical  additions  of  soda  ash,  ferric  chloride  and 
polymer.  Features  of  plant  operation,  including 
raw  water  quality,  chemical  costs,  other  economic 
considerations,  the  treatment  basins,  and  sludge 
handling  are  also  considered.  (Jones-PTT) 
W86-05863 


HOW  TO  CALIBRATE  A  CHLORINE  RESIDU- 
AL ANALYZER, 

Central  Contra  Costa  County  Sanitary  District, 
Martinez,  CA. 

B.  Dhaliwal,  J.  Snyder,  and  G.  Williams. 
Operations  Forum,  Vol.  3,  No.  3,  p  16-19,  March 
1986.  4  fig. 

Descriptors:  'Residual  Chlorine,  'Calibrations, 
Wastewater  Treatment,  Chlorine,  Monitoring, 
Chlorination. 

The  Central  Contra  Costa  Sanitary  District  con- 
trols and  monitors  its  chlorination/dechlorination 
process  using  three  separate  chlorine  residual  ana- 
lyzers. The  first  controls  chlorine  dosage,  the 
second  controls  sulfur  dioxide  dosage,  and  the 
third  monitors  the  dechlorinated  effluent  for  chlo- 
rine. An  improved  procedure  was  developed  for 
calibrating  the  analyzers.  The  new  procedure  con- 
sists of  three  steps:  zero  adjustment,  calibration, 
and  resumption  of  normal  flow.  The  new  method 
gives  consistent  results  with  no  daily  up  and  down 
adjustments  of  the  equipment.  Operators  have  had 
to  adjust  zero  only  a  few  times,  and  there  has  been 
no  need  to  adjust  the  calibration  span.  (Doria- 
PTT) 
W86-05874 


KRAFT     WASTEWATER     CLEANING    WITH 
POLYMERIC  ADSORBENTS, 

Universidad    Complutense    de    Madrid    (Spain). 
Dept.  de  Quimica  Industrial. 
A.  Vian,  E.  Castro,  and  J.  J.  Rodriguez. 
Separation    Science    and    Technology    SSTEDS, 
Vol.  20,  No.  5  &  6,  p  481-487,  July-August  1985.  3 
fig,  1  tab,  12  ref. 


Descriptors:  'Wastewater  treatment,  'Polymeric 
adsorbents,  Activated  carbon,  Amerlite,  Resins, 
Ion  exchange,  Polymer. 

A  procedure  was  developed  for  kraft  wastewater 
cleaning  that  starts  by  dividing  the  total  effluent 
into  three  main  streams  based  on  their  composi- 
tion. Wastewater  resulting  from  the  final  steps  of 
pulp  washing  and  bleaching  operations  and  acci- 
dental black  liquor  overflows  from  the  recovery 
section,  integrate  into  the  lignocellulosic  waste 
stream  which  is  difficult  to  treat.  It  carries  chemi- 
cal species  derived  from  lignin  as  well  as  cellulose 
and  hemicelluloses  hydrolysis,  is  brown  in  color, 
and  has  significant  chemical  oxygen  demand  and 
biochemical  oxygen  demand  values.  Lignocellulo- 
sic kraft  wastewater  cleaning  by  adsorption  was 
studied  using  polymeric  Amberlite  XAD-7.  The 
resin  shows  a  suitable  retention  capacity  for  lig- 
ninic  compounds  but  not  for  carbohydrates  de- 
rived from  cellulose  and  hemicelluloses.  (Khum- 
batta-PTT) 
W86-05875 


SELECTING     POLYMERIC     FLOCCULANTS 
FOR  WATER  TREATMENT, 

Calgon  Corp.,  Pittsburgh,  PA.  Water  Management 

Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W86-05876 


STATION  EMPLOYS  GIANT  SUBMERSIBLE 
PROPELLER  PUMPS, 

Sports,   Stevens  and  McCoy,   Inc.,   Wyomissing, 

PA. 

For  primary  bibliographic  entry  see  Field  8C. 

W86-05878 


COMPUTERIZATION  OF  SEWER  MAINTE- 
NANCE SCHEDULING  PART  1  -  PRINCIPLES 
OF  OPERATION, 

Schaaf  and  Wheeler,  San  Jose,  C A. 

For  primary  bibliographic  entry  see  Field  7C. 

W86-05879 


ENGINEER'S     VEEW    OF    PRIVATIZATION: 
THE  CHANDLER  EXPERIENCE, 

Pirnie  (Malcolm),  Inc.,  White  Plains,  NY. 
For  primary  bibliographic  entry  see  Field  6E. 
W86-05881 


PRIVATE  OPERATION  OF  VS.  WATER  UTIL- 
ITIES, 

Operations  Management  International,  Inc.,  King- 
wood,  TX. 

For  primary  bibliographic  entry  see  Field  6C. 
W86-05883 


INHIBITION  KINETICS  OF  NITRDTICATION 
IN  CONTINUOUS-FLOW  REACTORS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

A.  F.  Rozich,  and  D.  J.  Castens. 
Water     Pollution     Control     Federation     Journal 
JWPFA,  Vol.  58,  No.  3,  p  220-226,  March  1986.  8 
fig,  5  tab,  22  ref.  OWRT  Grant  No.  14-08-0001- 
G833/07. 

Descriptors:  'Nitrification,  'Continuous  flow,  'In- 
hibition, 'Kinetics,  'Wastewater  treatment,  Am- 
monia, Municipal  wastewater,  Industrial 
wastewater,  Mathematical  equations,  Activated 
sludge. 

A  two-stage  continuous  culture  system  was  fed  a 
synthetic  ammonia  waste  devoid  of  organic 
carbon,  to  assess  the  nature,  inhibitory  or  non- 
inhibitory,  of  ammonia-limited  nitrification.  The 
results  of  these  studies  indicated  that  nitrifier 
growth  kinetics  are  best  represented  with  a  sub- 
strate inhibition  function  such  as  the  Haldane  equa- 
tion. Data  from  these  studies  suggested  that  nitri- 
fier growth  followed  an  inhibitory  pattern,  which 
means  that  the  use  of  the  Monod  equation  for 
representing  nitrification  is  mechanistically  inap- 
propriate. The  fact  that  nitrifier  growth  kinetics 
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are  inhibitory,  militates  that  present  activated 
sludge  nitrification  technology  should  be  open  for 
modification.  The  behavior  of  a  continuous-flow 
reactor  that  treats  inhibitory  compounds  is  radical- 
ly different  from  the  same  reactor  that  treats 
wastes  which  adhere  to  Monod  kinetics.  The  sub- 
strate inhibition  nature  of  nitrifier  kinetics  provides 
some  explanation  of  the  instabilities  often  encoun- 
tered with  nitrification  performance  in  treatment 
plant  facilities.  Consequently,  it  is  desirable  to  im- 
plement operating  strategies  that  will  provide  the 
greatest  degree  of  stability  to  substrate  removal 
kinetics  in  the  aeration  basin.  Implementation  of 
these  strategies  should  result  in  more  consistent 
performance  with  regard  to  ammonia  removal  for 
ttitrifying  activated  sludge  systems.  (Doria-PTT) 
W86-05894 


ANAEROBIC  TREATMENT  OF  PHENOL  BY 
*N  EXPANDED-BED  REACTOR, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

i*.  T.  Wang,  M.  T.  Suidan,  and  B.  E.  Rittman. 

Water     Pollution     Control     Federation     Journal 

rWPFA,  Vol.  58,  No.  3,  p  227-233,  March  1986.  8 

ig,  3  tab,  21  ref.  EPA  Contract  No.  EPA  R- 

!09750-01. 

Descriptors:  *Phenol,  *Expanded-bed  reactor, 
'Anaerobic  digestion,  Wastewater  treatment,  Ef- 
luents,  Industrial  wastes,  Methane,  Chemical 
>xygen  demand,  Biological  oxygen  demand,  Acti- 
vated carbon. 

["he  organic  removal  efficiency  of  an  expanded- 
>ed  anaerobic  reactor,  using  granular  activated 
arbon  as  a  biological  attachment  medium,  was 
'ery  high  when  subjected  to  a  wide  range  of  feed 
)henol  concentrations  during  588  days  of  continu- 
ius  operation.  Steady-state  phenol,  chemical 
ixygen  demand  (COD),  and  dissolved  oxygen 
arbon  (DOC)  removal  efficiencies  exceeded  99.9, 
'2,  and  93%,  respectively,  even  for  the  highest 
trading  conditions.  By  the  end  of  this  study,  87.5% 
if  the  feed  COD  was  converted  to  methane  gas. 
)nly  6%  of  the  feed  COD  escaped  in  the  aqueous 
ffluent  from  the  anaerobic  reactor.  The  high  con- 
ersion  to  methane  and  the  low  retention  of  COD 
t-ithin  the  reactor  demonstrate  that  biological  utili- 
ation  was  the  major  removal  mechanism  and  the 
et  growth  of  bacteria  in  the  reactor  was  low.  The 
lajor  conclusion  of  this  study  was  that  the  granu- 
ir  activated  carbon  expanded-bed  reactor 
chieved  nearly  100%  removal  of  phenol  when  the 
urface  loading  ranged  from  0.028  to  0.23  mg/sq 
m  x  d  COD.  (Doria-PTT) 
V86-05895 


JDSORPTION  OF  LEAD  AND  ZINC  ON 
ILAST  FURNACE  IRON  OXIDE  SOLIDS, 

arnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Hvil  Engineering. 

.  R.  Mihelcic,  and  R.  G.  Luthy. 

Vater  Pollution  Control  Federation  JWPFA,  Vol 

8,  No.  3,  p  242-249,  March  1986.  12  fig,  1  tab,  33 

:f.  EPA  Grant  No.  R809628. 

>escriptors:  *Lead,  'Water  reuse,  'Wastewater 
eatment,  *Zinc,  *Iron  oxide,  Recirculated  water, 
Affluents,  Steel  industry,  Sorption,  Model  studies, 
[ydrogen  ion  concentration,  Adsorption,  Chemi- 
al  precipitation,  Organophosphoms  compounds. 

he  adsorption  of  lead  and  zinc  was  evaluated  on 
last  furnace  recycle  scrubber  water  system  solids 
insisting  of  iron  oxides.  The  metals  displayed 
haracteristic  pH-adsorption  edges  which  were 
isplaced  to  more  alkaline  pH  values  at  lower 
>lids  concentration.  The  desorption-adsorption  of 
ilatively  high  concentrations  of  lead  and  zinc  at 
igh  solids  concentration  can  be  described  by  a 
lodel  in  which  the  metal-solid  interaction  was 
iterpreted  as  a  surface  complex.  The  removal  of 
slatively  high  concentrations  of  zinc  in  the  pres- 
lce  of  relatively  low  solids  concentration  depend - 
i  more  on  chemical  precipitation  than  surface 
isorption,  while  the  removal  of  relatively  high 
jncentrations  of  zinc  in  the  presence  of  moderate- 
'  high  solids  concentration  seemed  to  depend  in 
»rt  on  adsorption  and  in  part  on  lowered  solubili- 
'  product  for  Zn(OH)2(s)  at  the  solid  solution 


interface.  Metal  adsorption  tests  in  the  presence  of 
an  organophosphonate  antiscalant  compound  dem- 
onstrated that  the  compound  exhibited  a  compet- 
ing reaction  for  the  removal  of  either  lead  or  zinc 
from  solution  by  surface  adsorption/chemical  pre- 
cipitation. Improvement  in  modeling  the  adsorp- 
tion of  metal  in  the  presence  of  an  organophos- 
phonate antiscalant  requires  specific  information 
on  adsorption  characteristics  of  the  metal-HEDP 
complex.  (Doria-PTT) 
W86-05897 


BLAST  FURNACE  RECYCLE  WATER  QUAL- 
ITY AND  REACTIONS  OF  LEAD  AND  ZINC, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 
Civil  Engineering. 

R.  G.  Luthy,  E.  R.  Sable,  and  F.  C.  McMichael. 
Water     Pollution     Control     Federation    Journal 
JWPFA,  Vol.  58,  No.  3,  p  250-260,  March  1986.  9 
fig,  6  tab,  46  ref.  EPA  Grant  No.  R809628. 

Descriptors:  'Recirculated  water,  'Water  reuse, 
•Wastewater  treatment,  'Blast  furnaces,  'Lead, 
•Zinc,  Effluents,  Heavy  metals,  Steel  industry, 
Model  studies,  Carbon  dioxide,  Chemical  reac- 
tions, Organophosphoms  compounds. 

Chemical  components  of  blast  furnace  gas  (BFG) 
recycle  scrubber  water  systems  can  be  modeled  as 
a  complete-mix  system.  C02  chemistry  in  the  recy- 
cle water  fluctuates  between  that  for  a  closed 
system  in  the  scrubber  and  that  for  an  open  system 
in  the  cooling  tower.  Two  chemical  equilibrium 
modeling  approaches  indicated  that  the  recycle 
water  was  supersaturated  with  CaC03(s),  justify- 
ing the  need  for  an  organic  phosphonate  antisca- 
lant chemical  treatment  program.  Solids  in  the 
BFG  recycle  scrubber  water  were  comprised  of 
iron  oxides,  and  lead  and  zinc  were  desorbed  from 
the  solid  surface  to  approximately  50  and  230  mg/ 
1,  respectively,  at  50  g/1  solids.  Metal  desorption- 
adsorption  studies  with  lead  and  zinc  and  solids  at 
these  same  concentrations  showed  characteristic 
pH-adsorption  edges  for  these  metals.  Additional 
chemical  modeling  evaluations  demonstrated  that 
when  adsorption  was  occurring,  metal  removal 
was  not  the  result  of  chemical  precipitation  in 
either  laboratory  tests  or  in  simulated  field  condi- 
tions. These  results  showed  that  chemical  model- 
ing approaches  can  be  used  to  describe  some  im- 
portant chemical  properties  of  these  systems, 
which  can  lead  to  better  operation  for  recycle  and 
application  of  water  treatment  chemicals  and  to 
improved  control  of  regulated  constituents  such  as 
lead  and  zinc.  (Doria-PTT) 
W86-05898 


LIQUID-PHASE  MASS  TRANSFER  COEFFI- 
CIENTS FOR  SURFACE  IMPOUNDMENTS, 

Arkansas  Univ.,  Fayetteville. 
P.  D.  Lunney,  C.  Springer,  and  L.  J.  Thibodeaux. 
Environmental  Progress  ENVPDI,  Vol.  4,  No.  3, 
p  203-211,  August  1985.  5  fig,  12  tab,  30  ref.  EPA 
Agreement  No.  CR-808161-02. 

Descriptors:  'Mass  transfer,  'Hazardous  wastes, 
•Surface  impoundments,  'Fate  of  pollutants,  Wind 
velocity,  Volatility,  Air-water  interfaces,  Model 
studies,  Volatile  organics,  Mathematical  analysis, 
Water  depth,  Simulation  analysis. 

Accurate  predictions  of  the  volatile  organic  carbon 
(VOC)  emission  rate  from  surface  impoundments 
are  necessary  to  develop  regulations  and  assess  the 
threat  to  the  public.  The  individual  liquid  phase 
coefficient  for  the  natural  zone  is  probably  the 
single  most  important  parameter  for  predicting 
VOC  emissions.  A  predictive  correlation  was  pro- 
duced from  measured  laboratory  coefficients,  and 
compared  to  established  correlations  and  field  esti- 
mates. It  is  concluded  that,  in  addition  to  the 
previously  documented  enhancement  of  the  liquid- 
phase  mass  transfer  coefficient  due  to  wind  veloci- 
ty, there  is  also  an  enhancement  due  to  depth  of 
the  water  system.  The  coefficient  can  be  described 
as  a  function  of  the  square  of  wind  velocity,  and 
generally  approaches  a  maximum  value  with  de- 
creasing depth  for  a  system  of  constant  fetch.  The 
depth  enhancement  of  the  coefficient  can  be  de- 
scribed in  terms  of  the  dimensionless  fetch  to  depth 
ratio,  which  apparently  renders  laboratory  simula- 


tors comparable  to  each  other  and  to  the  environ- 
ment. The  general  correlation  presented  here  is 
probably  the  only  relationship  which  can  explain 
the  apparent  discrepancy  between  field  observa- 
tions and  laboratory  data.  (Doria-PTT) 
W86-05900 


REMOVAL  OF  TRACE  LEVELS  OF  DIOXTNS 
FROM  WATER  BY  SORPTION  ON  MODmED 
CLAY, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical 

Engineering. 

K.  R.  Srinivasan,  H.  S.  Fogler,  E.  Gulari,  T. 

Nolan,  and  J.  S.  Schultz. 

Environmental  Progress  ENVPDI,  Vol.  4,  No.  4, 

p  239-245,  November  1985.  4  fig,  4  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Dioxins, 
•Sorption,  'Clay,  Chemical  treatment,  Humic  acid, 
Partitioning,  Montmorillonite,  Infrared  spectrosco- 
py, Ion  exchange,  Copper,  Iron. 

Removal  of  trace  organic  pollutants  such  as  poly- 
chlorinated  biphenyls  and  polychlorinated  dioxins 
from  industrial  effluent  water  may  be  accom- 
plished by  adsorption  on  a  suitable  sorbent  which 
may  subsequently  be  disposed  of  with  relative  ease. 
Consequently,  efforts  are  being  made  to  develop  a 
cost-effective,  synthetic  sorbent  based  on  modified 
montmorillonite.  Chemical  treatment  and  infrared 
spectroscopy  measurements  on  the  modified  clay 
have  been  undertaken  to  probe  the  nature  of  the 
sorbent.  It  was  found  that  complexes  between  the 
clay  and  humic  acid  can  be  made  irreversible 
through  a  sandwich  layer  of  positive  charge  pro- 
vided by  hydroxy-aluminum,  with  partition  coeffi- 
cients as  high  as  40,000.  Humic  acid  binds  revers- 
ibly  and  in  large  amounts  to  Cu(2+)  and  Fe(3+) 
clay,  although  more  than  80%  of  bound  humic 
acid  desorbs  upon  washing  with  de-ionized  water. 
The  irreversible  binding  of  humic  acid  to  modified 
clay  is  due  to  nonexchangeability  of  hydroxy-alu- 
minum, chelate  formation  between  bidentate  HA 
and  modified  clay,  and  ion  exchange  binding. 
(Doria-PTT) 
W86-05901 


EFFECT  OF  OZONATION  AND  UV  IRRADIA- 
TION ON  BIOREFRACTORY  ORGANIC  SO- 
LUTES IN  OIL  SHALE  RETORT  WATER, 

California  Univ.,  Richmond.  Sanitary  Engineering 

and  Environmental  Health  Research  Lab. 

B.  M.  Jones,  G.  W.  Langlois,  R.  H.  Sakaji,  and  C. 

G.  Daughton. 

Environmental  Progress  ENVPDI,  Vol.  4,  No.  4, 

p  252-258,  November  1985.  7  fig,  42  ref.  DOE 

Contract  No.  DE-AC03-76SF00098. 

Descriptors:  'Wastewater  treatment,  'Ozonation, 
•Ultraviolet  radiation,  'Organic  compounds,  Oil 
shale,  Retort  water,  Oxidation,  Biodegradation, 
Refractivity,  Mineralization,  Organic  carbon. 

Organic  solutes  in  oil-shale  retort  waters  are  ex- 
tremely refractory  to  both  chemical  and  microbial 
oxidation.  Ozonation,  UV  irradiation,  and  com- 
bined UV/ozonation  were  evaluated  both  for  their 
ability  to  directly  oxidize  organic  solutes  and  for 
their  indirect  influence  on  biodegradability 
(through  minor  structural  alterations)  of  refractory 
compounds  in  Oxy-6  retort  water.  UV  irradiation 
of  retort  water  appeared  to  be  ineffective  because 
of  the  presence  of  photooxidation  inhibitors.  Ex- 
tensive ozonation  altered  a  significant  portion  of 
the  biorefractory  organic  solutes,  most  likely  as  a 
result  of  direct  oxidation  by  the  parent  ozone  mol- 
ecule. Extensive  UV  irradiation  combined  with 
ozonation  effected  mineralization  of  a  substantial 
portion  of  the  DOC  after  six  hours,  but  further 
biological  treatment  was  unsuccessful.  Although 
color  and  odor  were  nearly  eliminated,  41%  of  the 
dissolved  organic  carbon  remained  after  exhaustive 
serial  treatment  by  primary  biooxidation,  UV/ 
ozonation,  and  secondary  biooxidation.  The  organ- 
ic solutes  that  remained  appeared  to  be  refractory 
to  both  chemical  and  microbial  oxidative  alteration 
or  mineralization.  (Doria-PTT) 
W86-05902 
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DRINKING  WASTEWATER, 

For  primary  bibliographic  entry  see  Field  3C. 
W86-05929 


PERFORMANCE  EVALUATION  OF  THE  AN- 
AEROBIC FLUIDISED  BED  SYSTEM:  I.  SUB- 
STRATE UTILISATION  AND  GAS  PRODUC- 
TION, 

National   Cheng   Kung   Univ.,   Tainan   (Taiwan). 
Dept.  of  Environmental  Engineering. 
S.  J.  Chen,  C.  T.  Li,  and  W.  K.  Shieh. 
Journal  of  Chemical  Technology  and  Biotechnol- 
ogy, Vol.  35B,  No.  2,  p  101-109,  June  1985.  8  fig,  2 
tab.  Href. 

Descriptors:  'Performance  evaluation,  'Anaerobic 
digestion,  'Fluidized  bed  process,  'Substrates, 
•Gas  production,  'Wastewater  treatment,  Fluid- 
ized  beds,  Biodegradation,  Biological  treatment, 
Digestion,  Chemical  oxygen  demand,  Methane, 
Hydrogen  ion  concentration.  Alkalinity. 

Removal  efficiencies  for  chemical  oxygen  demand 
(COD)  in  the  range  75  to  98%  were  achieved  in  an 
anaerobic  fluidized  bed  system  designed  for  the 
recovery  of  methane  from  liquid  wastes,  when 
evaluated  at  COD  loadings  of  between  5.8  to  108 
kg  per  cu  m  per  day,  hydraulic  retention  times  of 
between  4.45  to  8  h,  and  feed  COD  concentrations 
of  between  480  to  9000  per  cu  dm.  More  than  90% 
of  feed  COD  could  be  removed  up  to  COD  load- 
ings of  about  40  kg  per  cu  m  per  day.  Up  to  around 
300  sq  dm  of  methane  were  produced  per  kg  COD 
removed,  and  this  methane  production  rate  was 
independent  of  the  COD  loadings  applied  in  this 
investigation.  Volatile  acid  concentration  in  the 
reactor  increased  sharply  at  a  COD  loading  of 
about  40  kg  per  cu  m  per  day,  suggesting  that 
sufficient  alkalinity  be  provided  to  prevent  pH 
from  dropping  to  the  undesirable  level.  The  anaer- 
obic fluidized  bed  system  can  be  operated  at  sig- 
nificantly higher  liquid  throughputs  while  main- 
taining its  excellent  efficiency.  (Doria-PTT) 
W86-05940 


ANAEROBIC  TREATMENT  OF  PALM  OIL 
MILL  EFFLUENT  BY  TANK  DIGESTERS, 

Malaya  Univ.,  Kuala  Lumpur  (Malaysia).  Dept.  of 
Chemistry. 

C.  C.  Ho,  and  Y.  K.  Tan. 

Journal  of  Chemical  Technology  and  Biotechnol- 
ogy, Vol.  35B,  No.  2,  p  155-164,  June  1985.  6  fig,  4 
tab,  17  ref. 

Descriptors:  'Anaerobic  digestion,  'Palm  oil  mill 
effluent,  'Food-processing  wastes,  'Tank  digester, 
•Wastewater  treatment,  Effluents,  Biodegradation, 
Lime,  Digestion,  Biological  treatment. 

Palm  oil  mill  effluent  was  treated  anaerobically  in 
210  per  cu  dm  tank  digesters  in  which  inoculation 
with  anaerobic  seeding  coupled  with  careful  addi- 
tion of  lime  could  shorten  the  natural  stabilization 
process  to  about  30  days.  The  system  was  subse- 
quently scaled  up  to  500  tons  capacity.  The  charac- 
teristics of  the  anaerobically  digested  liquors  were 
studied  at  10  and  20  days  hydraulic  retention  time 
(HRT),  respectively,  and  close  to  90%  treatment 
efficiency  could  be  achieved  at  20  days  HRT  with 
complete  microbial  conversion  of  plant  cell  debris. 
However,  the  digested  liquor  still  contained 
0.325%  (by  wt)  suspended  solids.  The  kinetics  of 
the  anaerobic  process  show  close  resemblance  to 
those  treating  other  high  strength  organic  wastes. 
Optimum  gas  production  occurred  only  over  a 
narrow  pH  range  of  6.8-7.2  units.  A  methane  con- 
tent of  62-67%  on  gas  production  was  noted  about 
equivalent  to  0.34  to  0.39  per  cu  dm  CH4  per  g  of 
biological  oxygen  demand  (BOD)  destroyed. 
(Doria-PTT) 
W86-05941 


PERFORMANCE  EVALUATION  OF  THE  AN- 
AEROBIC FLLTDISED  BED  SYSTEM:  H.  BIO- 
MASS  HOLDUP  AND  CHARACTERISTICS, 

National   Cheng   Kung   Univ.,   Tainan   (Taiwan). 

Dept.  of  Environmental  Engineering. 

S.  J.  Chen,  C.  T.  Li,  and  W.  K.  Shieh. 

J.  Chemical  Technology  and  Biotechnology,  Vol. 

35B,  No.  3,  p  183-190,  September  1985.  6  fig,  1  tab, 


12  ref. 

Descriptors:  'Liquid  wastes,  'Anaerobic  digestion, 
•Fluidized  bed  process,  'Biomass,  'Wastewater 
treatment,  Performance  evaluation,  Methane  re- 
covery, Fluidized  bed,  Biodegradation,  Biological 
treatment,  Methane,  Digestion,  Waste  recovery, 
Chemical  oxygen  demand,  Biofilm,  Sludge. 

The  biomass  holdup  and  characteristics  of  the  an- 
aerobic fluidized  bed  system  for  methane  recovery 
from  liquid  wastes  was  examined  at  chemical 
oxygen  demand  (COD)  loadings  of  5.8  to  108  kg 
per  cu  m  per  day,  hydraulic  retention  times  of  0.45 
to  8  h,  and  feed  COD  concentrations  of  480  to 
9000  mg  per  cu  dm.  Under  these  operating  condi- 
tions, the  equilibrium  biomass  holdups  increased 
with  increasing  COD  loadings  and  varied  from 
15000  to  32000  mg  VSS  per  cu  dm.  The  distribu- 
tion of  biomass  holdup  and  biofilm  thickness  in  the 
reactor  was  relatively  uniform,  because  of  the 
completely  mixed  conditions  maintained  and  the 
continuous  sloughing  of  biofilms  induced  by  the 
effervescence  caused  by  rising  methane  bubbles. 
This  continuous  biofilm  sloughing  process  also 
eliminated  the  need  for  intentional  sludge  wasting 
and  consequently,  the  resulting  sludge  retention 
time  in  the  reactor  decreased  with  increased  COD 
loadings.  Results  clearly  demonstrate  the  ability  of 
the  anaerobic  fluidized  bed  system  to  retain  a  high 
biomass  holdup.  As  a  result,  this  system  is  ideal  for 
high-rate  methane  recovery  from  liquid  wastes, 
even  at  low  feed  COD  concentrations.  (Doria- 
PTT) 
W86-05942 


EFFECT  OF  PRETREATMENT  ON  THE  ENZY- 
MIC  HYDROLYSIS  OF  CELLULOSIC  INDUS- 
TRIAL WASTE, 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  of 
Chemical  Engineering. 
P.  Toussaint,  and  P.  F.  Bataille. 
Journal  of  Chemical  Technology  and  Biotechnol- 
ogy, Vol.  35B,  No.  3,  p  205-215,  September  1985.  9 
fig,  4  tab,  38  ref. 

Descriptors:  'Pretreatment,  'Hydrolysis,  'En- 
zymes, 'Industrial  wastes,  'Cellulosic  waste, 
•Wastewater  treatment,  Pulp  wastes,  Biodegrada- 
tion, Enzyme. 

The  enzymic  hydrolysis  of  cellulosic  waste  materi- 
al from  industrial  origins  using  commercial  Tricho- 
derma  viride  cellulase  gave  yields  approaching 
80%  conversion  following  pretreatments.  The 
yield  was  a  function  of  the  purity  of  the  substrate 
as  well  as  the  pretreatments  imposed.  These  in- 
cluded sterilization,  heating,  ball-milling,  and  alkali 
treatment.  Highest  yields  of  glucose  or  enzyme 
hydrolysis  were  achieved  with  a  4%  solka  floe 
suspension  following  pretreatment  in  5%  alkali, 
when  the  enzyme  mix  was  0.22IU  per  cu  cm  of 
filter  paper  activity,  0.07IU  per  cu  cm  C  sub  x 
enzyme  activity,  and  0. 14IU  per  cu  cm  of  beta- 
glucosidase  activity.  Kraft  pulp  also  gave  up  to 
75%  yields  by  this  method.  (Author's  abstract) 
W86-05943 


SUMMIT  SPURS  ACTO  RAIN  ACTION, 

For  primary  bibliographic  entry  see  Field  5B. 
W86-O5950 


IMPROVEMENT  IN  THE  EFFECTIVENESS 
OF  OZONATION  OF  DRINKING  WATER 
THROUGH  THE  USE  OF  HYDROGEN  PER- 
OXIDE, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

J.  P.  Duguet,  E.  Brodard,  B.  Dussert,  and  J. 
Mallevialle. 

Ozone  Science  and  Engineering  OZSEDS,  Vol.  7, 
No.  3,  p  241-258,  Summer  1985,  13  fig,  3  tab,  16 
ref. 

Descriptors:  *Drinking  water,  'Water  treatment, 
•Ozonation,  'Hydrogen  peroxide,  Organic  carbon, 
Trihalomethane. 

Addition  of  hydrogen  peroxide  to  water  during 
ozonation  increases  the  rate  of  oxidation  of  organic 


compounds  and  ozone  transfer.  Coupling  ozone 
with  hydrogen  peroxide  can  increase  the  efficiency 
of  a  drinking  water  treatment  line,  for  example  in 
removing  trihalomethane  precursors.  To  optimize 
this  oxidation  process,  the  quantity  of  hydrogen 
peroxide  added  and  the  point  of  injection  must  be 
carefully  selected.  (Authors'  abstract) 
W86-05989 


EFFECT  OF  BROMIDE  ION  IN  WATER 
TREATMENT:  II.  A  LITERATURE  REVD2W  OF 
OZONE  AND  BROMIDE  ION  INTERACTIONS 
AND  THE  FORMATION  OF  ORGANIC  BRO- 
MINE COMPOUNDS, 

Florida    International    Univ.,    Miami.    Drinking 
Water  Quality  Research  Center. 
W.  J.  Cooper,  R.  G.  Zika,  and  M.  S.  Steinhauer. 
Ozone  Science  and  Engineering  OZSEDS,  Vol.  7, 
No.  4,  p  313-325,  Fall  1985,   1  fig,  48  ref.  EPA 
Cooperative  Agreement  CR-810277-01. 

Descriptors:  'Ozonation,  'Bromides,  Water  treat- 
ment, 'Drinking  water,  'Organic  bromine,  Bro- 
mate  Ion,  Hypobromite  Ion,  Trihalomethanes, 
Chlorination,  Hydrogen  ion  concentration. 

Where  bromide  ion  occurs  in  a  drinking  water 
source  and  chlorination  is  used  for  disinfection, 
bromide  ion  is  oxidized  to  bromine  and  can  result 
in  the  formation  of  organic  bromine  compounds. 
There  are  no  treatment  techniques  available  for  the 
economic  removal  of  bromide  ion.  A  potential 
treatment  is  to  use  an  alternative  oxidant  such  as 
ozone.  A  review  of  the  reactions  of  ozone  and 
bromide  ion  indicates  possible  treatment  strategies 
to  minimize  the  formation  of  trihalomethanes 
where  ozone  is  used  in  the  presence  of  bromide 
ion,  e.g.,  use  of  an  ozone  concentration  >  15  m/L 
or  adjustment  of  the  pH  to  relatively  higher 
values.  Future  research  should  focus  on  the  effect 
of  various  concentrations  of  natural  aquatic  humics 
on  the  formation  of  CHBr3  in  ozonated  water 
containing  Br(-)  and  on  identifying  reaction  prod- 
ucts of  model  organics  ozonated  in  aqueous  solu- 
tions containing  Br(-)  to  determine  the  extent  of 
free  radical  formation.  (McFarlane-PTT) 
W86-05990 


IMPROVE  COLD-WEATHER  WASTEWATER 
TREATMENT, 

Amoco  Corp.,  Chicago,  IL. 

J.F.  Grutsch. 

Hydrocarbon  Processing,  Vol.  64,  No.  10,  p  47-50, 

October  1985,  5  fig,  2  tab.  7  ref. 

Descriptors:  'Wastewater  treatment,  'Cold  re- 
gions, 'Industrial  wastewater,  'Biological 
wastewater  treatment,  'Activated  sludge  process, 
Flocculation,  Sludge  Seeding,  Wastewater  treat- 
ment, Coagulation. 

One  important  step  for  improving  cold-weather 
wastewater  treatment  is  keeping  inert  materials 
from  the  system.  This  is  done  by  optimizing  the 
pretreatment  dissolved  air  flotation  (DAF)  unit 
The  key  to  optimizing  the  DAF  is  proper  coagula- 
tion/flocculation  with  a  very-high-molecular- 
weight  polyelectrolyte  such  as  a  MAPTAC  (3- 
methacryloxy-2- 

hydroxypropyltrimethylammoniium  chloride)  or 
MET  AC  (2-methacryloxyethyltrimethylammon- 
ium  chloride)  acrylamide  copolymer.  The  floccula- 
tion of  the  activated  sludge  for  rapid  and  complete 
settling  in  the  clarifier  is  another  important  capabil- 
ity to  optimize.  Minimizing  inerts  to  the  unit  helps. 
Careful  pumping  of  return  sludge  is  important  to 
minimize  pressure  drops,  velocity,  etc.  that  tritu- 
rate particles  and  require  their  reflocculation.  On 
an  emergency  basis,  the  addition  of  a  DMA/EPI 
(dimethylamine-epichlorohyrdrin)  polyelectrolyte 
with  a  molecular  weight  of  about  250,00  to  the 
inlet  of  the  clarifier  can  substantially  improve  the 
self-flocculating  properties  of  activated  sludge. 
(David-PTT) 
W  8606005 


PILOT-SCALE    REUSE    SYSTEM    FOR    SAL- 
MONIDS, 

Fish  and  Wildlife  Service,  Cortland,  NY. 
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5.  G.  Hughes,  and  R.  C.  Williams. 

'regressive  Fish  Culturist,  Vol.  47,  No.  4,  p  251- 

!53,  October  1985.  1  fig,  1  tab,  4  ref. 

descriptors:  'Tertiary  treatment,  'Ozone,  'Atlan- 
ic  salmon,  'Rainbow  trout,  'Water  reuse,  'Fish 
latcheries,  Temperature,  Growth,  Fish  physiolo- 
ry,  Lake  trout,  Brook  trout,  Tunison  water  reuse 
ystem,  Pilot  plants,  Mortality. 

\ji  enlarged  modification  of  the  'Tunison'  system 
or  water  reuse  in  fish  hatcheries  is  described;  this 
lesign  uses  ozone  for  tertiary  water  treatment.  The 
enlarged  reuse  system  has  a  total  water  capacity  of 
i,057  liter  and  supports  33  6.5-liter  hatchery  jars 
Jong  with  five  troughs  of  3.05  m  in  length  and 
containing  397  liter  of  rearing  volume.  Growth  of 
Atlantic  salmon  (Salmo  salar)  and  rainbow  trout  (S 
;airdneri)  has  been  excellent.  The  warm  water 
emperatures  in  the  reuse  system  (16-22  C),  main- 
ained  by  the  ambient  air  temperature,  have  led  to 
ive-fold  increases  in  growth  of  these  species 
luring  certain  periods  compared  to  fish  raised 
inder  normal  hatchery  conditions.  Lake  trout  (Sal- 
/elinus  fontinalis)  and  brook  trout  (Salvelinus  na- 
naycush)  have  also  been  reared  in  the  reuse 
iystem,  but  when  the  temperatures  exceeded  19  C 
hey  became  obviously  stressed  and  mortality  in- 
Teased  significantly  compared  to  normal  levels. 
Rochester-PTT) 
iV86-06007 


XJMESTIC  WASTEWATER  TREATMENT  BY 
PEATLANDS  IN  A  NORTHERN  CLIMATE:  A 
tVATER  QUALITY  STUDY, 

3cole  Polytechnique,  Montreal  (Quebec).  Dept.  of 

Hivil  Engineering. 

f.  Dubuc,  P.  Janneteau,  R.  Labonte,  C.  Roy,  and 

R  Briere. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

k  p  297-303,  April   1986.   2  fig,  4  tab,    10  ref. 

Descriptors:  'Peat  soils,  'Wastewater  treatment, 
'Cold  regions,  Canada,  Tertiary  treatment, 
Wastewater  treatment  facilities,  Aeration,  Bio- 
:hemical  oxygen  demand,  Chemical  oxygen 
lemand,  Hardness,  Inorganic  carbon,  Orthophos- 
)hate,  Phosphorus,  Ammonia,  Nitrogen,  Biologi- 
;al  Treatment,  Adsorption. 

rhe  use  of  peatlands  as  the  main  form  of 
wastewater  treatment  in  a  northern  climate  was 
itudied  for  the  James  Bay  Energy  Society  at  the 
Fontanges  campsite,  Canada,  (70  deg,  17  min,  30 
lec  W,  54  deg  34  min  00  sec  N).  In  less  than  1.5  km 
irom  the  point  of  discharge,  BOD5,  COD,  total 
lardness,  inorganic  carbon,  orthophosphates,  total 
phosphorus,  ammonia,  and  total  nitrogen  were  re- 
duced by  at  least  90%.  The  peat  land  treatment 
iystem  studied  was  divided  into  four  components, 
:ach  having  a  specific  function.  The  first  part 
:ombines  the  action  of  microorganisms  and  ad- 
sorption on  peat,  thus  reducing  the  organic  content 
while  increasing  the  inorganic  constituents.  The 
second  part  uses  peat  to  absorb  the  inorganic  ele- 
ments already  present  in  the  wastewater  and  those 
produced  in  the  first  part  of  the  system.  The  third 
part  acts  as  an  aerator,  increasing  the  dissolved 
axygen  and  decreasing  the  BOD5  levels  of  the 
water.  The  fourth  part  removes  most  of  the  re- 
maining nutrients,  thus  acting  like  a  tertiary  treat- 
ment. Overall,  peatlands  seemed  to  be  effective  in 
treating  domestic  settled  wastewater  in  a  cold  cli- 
mate. (Author's  abstract) 
W86-06025 


RECLAIMED     CALIFORNIA     WASTEWATER 
PROVIDES  DROUGHT  INSURANCE, 

Moulton  Niguel  Water  District,  Laguna  Niguel, 

CA. 

For  primary  bibliographic  entry  see  Field  3C. 

W86-06040 


AUTOMATING  STORMWATER  AND  COM- 
BINED SEWER  SYSTEMS:  THE  POSSIBILI- 
TIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

N.  S.  Grigg,  and  W.  Schilling. 

Water/Engineering  and  Management  WENMD2, 


Vol.  133,  No.  5,  p  33-35,  May  1986.  2  ref. 

Descriptors:  'Storm  wastewater,  'Control  sys- 
tems, 'Combined  sewers  'Automation,  United 
States,  Canada,  Computers,  Management,  Political 
constraints,  Metropolitan  water  intelligence 
system. 

Automation  of  stormwater  and  combined  sewer 
systems  is  reviewed  and  the  conditions  necessary 
for  the  success  of  automation  are  discussed,  based 
on  the  past  15  yr  experience  and  a  recent  inspec- 
tion tour  of  facilities  in  the  United  States  and 
Canada.  There  are  a  few  combined  sewer  systems 
with  some  real  time  operation,  but  their  scope  of 
operation  relies  heavily  on  human  supervision,  and 
even  the  managers  of  successful  systems  are  cau- 
tious about  expansion  into  systemwide  automatic 
control  and  giving  away  the  control  task  to  a 
computer.  Good  management  and  healthy  organi- 
zations seem  to  be  able  to  produce  innovations 
such  as  automation,  even  in  the  absence  of  strong 
regulator  constraints,  whereas  less  competent  man- 
agement might  be  able  to  run  a  conventional 
system,  but  not  a  'metropolitan  water  intelligence 
system.'  Much  action  in  developing  control  or 
automation  of  stormwater  and  combined  sewer 
systems  in  the  near  future  seems  unlikely  in  view  of 
the  present  political  climate.  (Rochester-PTT) 
W86-06041 


GRAVITY  BELTS  THICKEN  SLUDGE  ECO- 
NOMICALLY, 

Envirex,  Inc.,  Waukesha,  WI. 
R.  A.  Kormanik,  and  K.  A.  Dejewski. 
Water/Engineering  and  Management  WENMD2, 
Vol.  133,  No.  5,  p  37,  39,  May  1986. 

Descriptors:  'Sludge  conditioning,  'Cost  analysis, 
•Gravity  belts,  Design,  Performance,  Polymer 
conditioning,  Field  tests,  Wastewater  treatment, 
Facilities. 

Design,  operation,  and  performance  are  described 
for  an  alternative  process  for  thickening  raw  and 
digested  sludges,  which  can  be  tailored  to  plant 
designs  and  budgets.  The  thickener  consists  of  two 
rolls  mounted  on  a  frame.  A  belt,  similar  to  the 
type  used  on  a  belt  press,  moves  over  these  rolls, 
driven  by  a  variable  speed  drive  unit.  Polymer- 
conditioned  sludge  is  fed  into  the  unit  and  water 
drains  through  the  belt  as  the  sludge  is  ridged  and 
furrowed  to  encourage  drainage  of  released  water. 
The  unit  was  tested  at  13  sites  with  20  different 
sludges,  with  from  1  week  to  5  months  of  data 
collection  at  each  site.  These  test  results  suggest 
that  the  gravity  belt  offers  an  alternative  thicken- 
ing method  that  should  be  considered  and  weighed 
on  its  economic  merits.  The  economics  appear  to 
be  more  favorable  as  the  treatment  plant  size  de- 
creases or  when  an  existing  plant  is  being  retro- 
fitted, because  the  gravity  belt  unit  occupies  little 
space.  (Rochester-PTT) 
W86-06042 


EFFECTS  OF  HEAVY  METALS  UPON  THE 
BIOLOGICAL  WASTEWATER  TREATMENT 
PROCESS, 

M.  H.  Gerardi. 

Public  Works  PUWOAH,  Vol.  117,  No.  6,  p  77-80, 

June  1986.  4  fig,  5  tab,  11  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Heavy  metals,  'Toxicity,  'Process  control,  Pub- 
licly owned  treatment  works,  Sludge  solids,  Land 
application,  Stream  pollutants,  Flocculation,  Nitri- 
fication, Anaerobic  digestion  efficiency,  Chelating 
agents,  Sulfide,  Lime. 

Influent  concentrations  of  heavy  metals  (Cd,  Co, 
Cr,  Cu,  Fe,  Hg,  Mn,  Ni,  Pb,  and  Zn)  to  publicly- 
owned  treatment  works  (POTWs)  typically  are  not 
high  enough  to  affect  the  efficiency  of  biological 
treatment  processes.  Problems  that  can  occur,  if 
sufficient  heavy  metal  concentrations  are  reached, 
include:  development  of  hazardous  concentrations 
in  sludge  solids,  which  prevents  the  disposal  of 
solids  by  land  application;  degradation  of  effluent 
quality,  i.e.,  decreased  BOD,  COD,  and  suspended 
solids  removal  efficiencies;  deterioration  or  failure 
of  the  anaerobic  digestion  processes;  the  discharge 


of  relatively  high  concentrations  of  heavy  metals 
in  the  effluent,  resulting  in  adverse  effects  on  the 
receiving  stream;  the  inhibition  of  proper  biomass 
flocculation  in  the  secondary  sedimentation  tanks; 
and  the  inhibition  of  nitrification  within  the  acti- 
vated sludge  process.  Partitioning  of  heavy  metals 
during  treatment,  toxicity  of  heavy  metals,  oper- 
ational problems,  and  control  measures  are  dis- 
cussed. Deflocculation,  inhibition  of  nitrification, 
decreased  anaerobic  digestion  efficiency,  and  accu- 
mulation of  heavy  metals  within  the  sludge  solids 
are  of  particular  concern  to  the  efficient  operation 
and  management  of  POTWs.  Heavy  metal  control 
measures  include  increasing  mixed  liquor  suspend- 
ed solids,  mean  cell  residence  time,  and/or  organic 
loading;  adding  synthetic  chelating  agents  to  the 
wastewater;  adding  sulfide;  or  adding  lime.  (Roch- 
ester-PTT) 
W86-06O46 


STUDY  OF  NITROGEN  REDUCTION, 

Dallas  City  Water  Utilities  Dept.,  TX. 

C.  L.  Bridges. 

Southwest    and    Texas    Water    Works    Journal 

STWJDC,  Vol.  68,  No.  2,  p  8,   10.  May   1986. 

Descriptors:  'Pilot  plants,  'Nitrogen  removal, 
'Activated  sludge,  'Aerators,  Clanfiers,  Mixed 
liquor  solids,  Dissolved  oxygen,  Design,  Denitrifi- 
cation,  Nitrification,  Wastewater  facilities,  Settled 
sewage,  Detention  time,  Scum. 

Construction  and  operation  of  a  small  pilot  plant 
for  nitrogen  removal  is  described.  The  pilot  plant 
was  built  largely  from  materials  and  equipment  on 
hand  or  borrowed  and  included  a  54-gallon  drum 
aerator,  another  54-gallon  drum  as  a  clarifier,  and  a 
sludge  return  mechanism  Tests  were  conducted 
with  settled  sewage  such  as  might  be  applied  to  a 
large  plant  in  the  future.  Sixty-three  different  con- 
figurations and  parameters  were  tested.  Tests 
showed  that:  (1)  a  depth  of  34  inch  in  the  aerator 
was  inadequate  (calculations  indicated  that  an  aer- 
ated depth  of  12-16  feet  would  greatly  enhance 
performance);  (2)  air  consumption  of  3.0  cu  ft/gal 
of  mixed  liquor  was  the  optimum  rate;  (3)  aerator 
detention  times  of  less  than  3  hr  gave  poor  results; 
(4)  mixed  liquor  solids  of  1,400-1,700  ppm  were  the 
best  concentrations;  (5)  dissolved  oxygen  of  1.8-2.5 
ppm  in  the  aerator  gave  good  results  and  produced 
little  floating  scum  in  the  clarifier,  and  also  permit- 
ted denitrification  in  the  gravel  bed;  and  (6)  better 
than  95%  nitrogen  reduction  was  seen  several 
times,  confirming  that  nitrification  can  be  induced 
in  an  activated  sludge  plant  under  appropriate  con- 
ditions. (Rochester-PTT) 
W86-06057 


ZERO  DISCHARGE  STEAM  ELECTRIC 
POWER  GENERATING  STATION, 

Stearns  Catalytic  Corp.,  Denver,  CO. 

H.  J.  Martin,  and  G.  R.  Miller. 

American     Water    Works     Association     Journal 

JAWWA5,  Vol.  78,  No.  5,  p  52-58,  May  1986.  7 

fig,  4  tab,  3  ref. 

Descriptors:  'Zero  discharge,  'Electric  power- 
plants,  'Water  reuse,  Wastewater  management, 
Brush  Colorado,  Engineering  design,  Potable 
water,  Reverse  osmosis. 

The  coal-fired  Pawnee  Steam  Electric  Generating 
Station  located  in  the  South  Platte  River  Valley  in 
Colorado  has  achieved  a  true  zero  discharge  with 
no  liquid  wastes  discharged  beyond  the  station 
boundaries  except  for  rainfall  runoff  from  unim- 
proved land.  The  wastewater  management  system 
is  based  on  the  concept  of  cascading  to  services 
requiring  progressively  inferior  water  quality.  A 
small  amount  of  reuse  water  is  uded  for  fly  ash 
conditioning  and  dust  suppression  but  the  major 
reuse  mechanism  is  vapor  compression  evapora- 
tion. The  primary  water  user  and  waste  producer 
is  the  circulating  water  system  and  associated  cool- 
ing towers.  The  water  passes  through  wastewater 
concentrators  before  going  to  the  boiler  makeup 
treatment  system.  A  reverse  osmosis  demineralizer 
provides  dissolved  solids  reduction  prior  to  final 
polishing  during  periods  when  the  concentrators 
are  not  available  or  are  operating  at  reduced  ca- 
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pacity.  The  original  design  was  based  on  systems 
that  had  been  used  successfully  at  similar  plants  but 
flexibility  to  permit  modification  of  subsystems  as 
required  by  changing  circumstances  without  dis- 
rupting operation.  The  original  plan  incorporated 
the  provision  of  potable  water  from  treated 
wastewater  but  it  proved  unpalatable  and  left  un- 
sightly deposits;  potable  water  is  now  pumped  in 
from  the  municipal  water  supply.  (Peters-PTT) 
W86-06058 


POSTTREATMENT  OF  REVERSE  OSMOSIS 
PRODUCT  WATERS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE. 

L.  E.  Applegate. 

American     Water     Works     Association    Journal 

JAWWA5,  Vol.  78,  No.  5,  p  59-65,  May  1986.  4 

fig,  8  tab,  24  ref. 

Descriptors:  •Reverse  osmosis,  'Desalination, 
•Water  treatment,  Industrial  water  treatment,  De- 
mineralization,  Ion  exchange,  Disinfection,  Ultra- 
violet radiation,  Degasification,  Chlorine,  Operat- 
ing costs,  Capital  costs. 

Reverse  osmosis  (RO)  product  water  usually  re- 
quires posttreatment,  regardless  of  the  type  of  RO 
device,  the  chemical  nature  of  the  RO  membrane, 
and  the  intended  application  of  the  water.  Post- 
treatment  requirements  depend  primarily  on  the 
application  and  must  be  determined  on  a  case-by- 
case  basis.  For  many  industrial  applications,  post- 
treatment  consists  of  demineralization  by  means  of 
ion  exchange  and  disinfection  with  ultraviolet  radi- 
ation. Posttreatments  for  municipal  applications  in- 
clude pH  adjustment  with  bases  or  a  degasifier  (or 
both),  reduction  of  corrosiveness,  and  disinfection 
with  chlorine.  Details  of  these  posttreatments  are 
given  for  RO  product  waters  from  brackish  as  well 
as  seawater  sources.  The  economics  of  these  treat- 
ment processes  are  also  presented.  (Author's  ab- 
stract) 
W86-06059 


DETERMINATION  OF  TRACE  POLYMER  IN 
WASTE  WATER, 

Neya  River  Basin  -  Wide  Sewage  Works  Associa- 
tion, Osaka  (Japan). 

T.  Hanasaki,  H.  Ohnishi,  A.  Nikaidoh,  S.  Tanada, 
and  K.  Kawasaki. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  35,  No.  4,  p  476-481, 
October  1985.  8  fig,  1  tab,  5  ref. 

Descriptors:  'Trace  polymers,  'Wastewater  treat- 
ment, 'Flocculation,  'Sewage  treatment,  Spectro- 
photometry, Temperature  effects,  Hydrogen  ion 
concentration,  Sewage  sludge,  Organic  com- 
pounds. 

Polymeric  flocculation  plays  an  important  role  in 
sludge  dehydration  in  sewage  treatment  plants. 
Dehydration  by  polymeric  flocculants  for  preven- 
tion of  environmental  pollution  and  energy  conser- 
vation was  investigated.  An  accurate  method  of 
determination  is  required  for  the  measurement  of  a 
trace  polymeric  flocculant.  Known  quantities  of 
flocculants  were  dissolved  in  distilled  water,  and  a 
certain  amount  of  each  was  put  into  a  50-ml  volu- 
metric flask  to  which  20  ml  of  an  inorganic  salt 
solution  and  successive  5-ml  aliquots  of  tannic  acid 
solution  were  added.  The  solutions  were  stirred  for 
1  min.,  and  the  sample  was  left  to  stand  for  1  hr 
The  transmittance  was  measured  with  a  spectro- 
photometer. All  calibration  curves  showed  lineari- 
ty and  nonionic  flocculant  could  be  determined 
even  at  low  concentration  because  of  the  sensitivi- 
ty of  the  calibration  curve.  Temperature,  pH,  and 
salt  concentration  were  investigated.  Transmit- 
tance was  independent  of  temperature  in  the  range 
of  10  C  to  30  C  and  was  high  under  acidic  condi- 
tions. It  is  therefore  preferable  that  determinations 
be  made  at  pH  values  <7.  An  investigation  was 
conducted  as  to  how  organic  matter  in  real  waste 
water  sludge  affects  the  determination  and  how  to 
remove  it.  Ethylenediamine  tetrasodium  acetate 
(EDTA)  was  added  to  a  prepared  sample  of  poly- 
meric flocculant  solution  to  prevent  interference. 
For  determining  low  concentrations  of  cationic 
and  nonionic  flocculants  and  screening  real  waste 


water  using  the  supernatant  liquid  from  sludge,  it 
was  found  that  the  addition  of  EDTA  could  be 
applied  for  determination  of  the  flocculant  con- 
tained in  the  waste  water.  (Main-PTT) 
W86-O6068 


CONTAMINATION  AND  GROWTH  OF  THE 
SHRIMP,  PENAEUS  STYLIROSTRIS  STIMP- 
SON,  CULTURED  IN  A  SEAWATER/ 
WASTEWATER  AQUACULTURE  SYSTEM, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 
For  primary  bibliographic  entry  see  Field  3C. 
W86-06071 


NEUTRALIZATION  OF  WASTEWATERS  CON- 
TAINING CYANIDES,  PART  1:  FORMATION 
OF  INSOLUBLE  COMPOUNDS, 

Marie  Curie-Sklodowska  Univ.,  Lublin  (Poland). 
Dept.  of  Environmental  Chemistry  and  Technolo- 
gy- 

R.  Gierzatowicsz,  L.  Pawlow3ki,  and  E. 
Smulkowska. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 
Vol.  25,  No.  12,  p  426-427,  December  1985.  1  tab. 

Descriptors:  'Wastewater  treatment,  'Cyanide, 
Chemical  precipitation,  Neutralization,  Industrial 
wastes,  Utilities,  Coal,  Sludge,  Cost  analysis, 
Anion  exchange,  Resins. 

Cyanogenic  substances  introduced  as  processing 
refuse  into  the  environment  (dust,  gases,  liquid  as 
well  as  solid  wastes)  are  a  danger  to  the  biosphere. 
The  most  significant  manufactures  of  cyanogenic 
refuses  are  the  steel,  photochemical,  raw  material, 
and  pharmaceutical  industries.  Choice  of  the  spe- 
cific process  of  detoxification  depends  on  practical 
requirements.  In  choosing  the  cleaning  process,  the 
following  rules  should  be  considered:  the  reaction 
of  cyanide  destruction  must  run  quickly  and  irre- 
versibly; prime  costs  should  be  minimal;  and  de- 
toxification installations,  storage  and  reagent  feed- 
ing systems,  control  and  automatic  system  should 
be  as  simple  as  possible.  In  precipitation,  cyanides 
are  removed  as  sparingly  soluble  complexes  of 
heavy  metals  which  are  stored  as  sludge  on  pro- 
tected dumping  grounds.  Another  method  of  pre- 
cipitation is  waste-plus-waste,  where  wastes  are 
mixed,  self-neutralization  occurs,  and  well-sedi- 
menting  sludges  are  formed.  Anion  exchange  resins 
soluble  in  water  can  also  be  used  for  precipitation 
of  cyanides.  Cyanide  precipitation  is  not  useful  in 
the  case  of  more  dilute  wastes.  (Main-PTT) 
W86-06081 


BIODEGRADATION  OF  ETHJAENE  GLYCOL, 

Barcelona  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

J.  Costa,  J.  Soley,  J.  Mata,  and  J.  Masides. 
Effluent  and  Water  Treatment  Journal  EWTJAG,, 
Vol.  25,  No.  12,  p  429-434,  December  1985.  8  fig,  4 
tab,  13  ref. 

Descriptors:  'Biodegradation,  'Ethylene  glycol, 
•Wastewater  treatment,  Kinetics,  Model  studies, 
Activated  Sludge,  Water  treatment,  Settling  tank, 
Michaelis-Menton  Model,  Monod  Model,  Ecken- 
felder  Model,  Grau  Model,  Gauss-Siedel  Method, 
Municipal  wastewater. 

When  attempting  to  design  a  treatment  plant  with 
activated  sludge,  a  series  of  kinetic  parameters 
must  be  taken  into  account.  Out  of  the  possible 
kinetic  models  which  can  be  used  are  the  Michae- 
lis-Menten  model,  the  Monod  modified  model,  the 
Eckenfelder  model,  and  the  Grau  models.  In  this 
study  the  analytical  method  was  chosen  to  deter- 
mine kinetic  constants.  A  population  of  microo- 
granisms  from  a  municipal  wastewater  treatment 
plant  was  acclimatized  to  the  substrate,  ethilene 
glycol.  When  the  microorganisms  had  adapted  to 
the  environment  two  different  objectives  were 
achieved.  First,  results  for  a  continuous  experiment 
and  secondly  a  population  of  microogranisms  suita- 
ble for  use  in  a  series  of  batch  experiments.  The 
aim  of  the  study  was  to  compare  the  validity  of  the 
kinetic  constants  obtained  in  batch  experiments 
with  those  obtained  in  continuous  experiments. 
From  the  data  and  the  flows  studied,  it  can  be 


concluded  that  the  models  which  give  the  beat 
results  are  the  Monod,  Grau  and  Eckenfelder.  Not 
all  the  models  most  frequently  used  can  be  used  to 
obtain  trustworthy  kinetic  constants.  It  can  also  be 
concluded  that  it  is  possible  to  obtain,  through 
batch  experiments  in  a  relatively  short  time,  kinetic 
parameters  which  are  just  as  reliable  as  those  ob- 
tained in  continuous  experiments.  (Main-PTT) 
W86-O6082 


SEPARATION  OF  METALS  IN  WASTEWATER 
SLUDGE  BY  CENTRIFUGAL  CLASSIFICA- 
TION, 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
C.  A.  Fronk,  J.  B.  Farrell,  and  W.  Strachan. 
Environmental  Progress  ENVPDI,  Vol.  4.,  No.  4, 
p.  269-276,  November,  1985,  6  fig,  8  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Separation 
techniques,  'Sludge  solids,  'Metals,  Centrifuga- 
tion,  Sludge  Cake,  California,  Lake  Tahoe,  Magne- 
sium, Phosphate,  Calcium  hydroxyapatite,  Organic 
compounds. 

The  great  bulk  of  municipal  wastewater  sludge  is 
harmless  or  beneficial  with  toxic  contaminants  gen- 
erally present  in  only  trace  amounts.  There  would 
be  substantial  benefit  if  these  trace  substances 
could  be  removed  economically.  In  Lake  Tahoe, 
California,  it  was  discovered  that  a  solid-bowl  con- 
tinuous decanter  centrifuge  with  an  internal  helical 
conveyor  for  solids  removal  separated  the  sludge 
into  two  fractions.  The  primary  constituent  of  the 
sludge  was  calcium  carbonate,  with  lesser  amounts 
of  magnesium,  phosphate,  calcium  hydroxyapatite, 
and  organic  solids.  It  was  found  that  the  calcium 
carbonate  was  concentrated  in  the  solids  in  the 
cake,  whereas  the  magnesium  and  phosphate  com- 
pounds were  concentrated  in  the  solids  in  the 
centrate.  Consequently,  instead  of  just  wasting  a 
portion  of  the  cake  to  bleed  off  impurities,  the 
centrifuge  was  deliberately  operated  inefficiently, 
losing  the  undesirable  phosphates  and  magnesium 
compounds  in  the  centrate.  The  cake,  which  was 
enriched  in  calcium  carbonate,  was  reburned  to 
CaO  and  reused.  The  centrate  solids  were  subse- 
quently collected  by  a  second  centrifuge,  using  a 
polymer,  and  discarded.  This  procedure  improved 
the  economics  of  their  process  because  the  lime 
concentration  in  the  reburned  product  was  in- 
creased, calcium  carbonate  losses  were  lower,  and 
lime  makeup  was  reduced.  The  interesting  results 
indicate  that  centrifugal  classification  might  prove 
to  be  a  useful  and  cost-effective  method  for  remov- 
ing harmful  substances  from  sewage  sludge. 
(David-PTT) 
W86-O6085 


MICROBIAL  ACCUMULATION  OF  HEAVY 
METALS  IN  WASTEWATER  TREATMENT 
PROCESSES, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
J.  N.  Lester,  and  R.  M.  Sterritt. 
Journal  of  Applied  Bacteriology  (Symposium  Sup- 
plement) JABAA4,  p  141S-153S,  1985.  2  fig,  8  tab, 
Href. 

Descriptors:  'Wastewater  treatment,  'Heavy 
metals,  •Bioaccumulation,  Biodegradation,  Micro- 
bial degradation,  Sewage,  Sludge,  Effluents, 
Chemical  precipitation,  Adsorption,  volatility, 
Toxicity. 

Because  heavy  metals  are  an  important  group 
among  the  pollutants  present  in  wastewaters,  their 
significance  has  led  to  the  formulation  of  guide- 
lines for  the  regulation  of  agricultural  use  of 
sewage  sludges  contaminated  with  heavy  metals 
that  are  produced  as  a  result  of  metal  removal 
during  wastewater  treatment.  That  proportion  of 
the  heavy  metals  input  which  is  not  removed  in  the 
sludge  is  usually  discharged  directly  in  the  effluent 
to  surface  waters.  Therefore,  sewage  effluents  have 
a  direct  effect  on  surface  water  quality.  In  areas 
where  indirect  water  re-use  is  practiced,  with  ef- 
fluents contributing  up  to  35%  of  the  volumetric 
flow  of  receiving  rivers,  the  efficiency  of  heavy 
metals  removal  in  wastewater  treatment  processes 
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is  important  in  preventing  heavy  metal  pollution  of 
the  receiving  waters.  This  is  especially  true  where 
these  are  abstracted  for  potable  supply,  since  maxi- 
mum permissible  concentrations  of  heavy  metals 
have  been  specified.  Physicochemical  mechanisms, 
such  as  adsorption,  complexation  and  precipitation, 
and  biological  mechanisms,  such  as  volatilization 
and  active  uptake,  of  heavy  metal  removal  are 
discussed.  Comparison  of  active  and  passive  uptake 
in  activated  sludge,  effects  of  metal  toxicity,  nutri- 
ent status  and  extracellular  polymers  are  factors  for 
consideration  when  activated  sludge  is  being  con- 
sidered as  a  metal  adsorbent.  (David-PTT) 
W86-O6087 


CONTINUOUS  DECOLORIZATION  OF  MO- 
LASSES WASTE  WATER  WITH  MYCELIA  OF 
COLIOLUS  VERSICOLOR  PS4A, 

Tsukuba  Univ.  (Japan).  Inst,  of  Applied  Biochem- 
istry. 

S.  Ohmomo,  N.  Itoh,  Y.  Watanabe,  Y.  Kaneko, 
and  Y.  Tozawa. 

Agriculture  and  Biological  Chemistry  ABCHA6, 
Vol.  49,  No.  9,  p  2551-2555,  September,  1985.  5  fig, 
1  tab,  10  ref. 

Descriptors:  *Color  removal,  *Food  processing 
wastes,  'Wastewater  treatment,  'Bubbling  column 
reactors,  'Fermentation  waste,  Activated  sludge 
process,  Yeasts. 

A  process  for  continuous  decolorization  of  molas- 
ses waste  water  by  mycelia  of  Coriolus  versicolor 
Ps4a  was  studied  using  waste  water  from  a  baker's 
yeast  factory,  treated  by  means  of  methane  fermen- 
tation and  activated  sludge.  Optimum  effect  with 
bare  pellet-type  mycelia  in  shaking  flasks  needed 
the  addition  of  glucose  (0.5%)  and  peptone 
(0.05%)  and  aerobic  conditions  (1  ppm  of  dissolved 
oxygen).  Continuous  decolorization  in  a  bubbling 
column  reactor  showed  a  decolorization  yield  of 
75%  in  only  20  hr  at  a  dilution  rate  (D)  of  0.03/hr 
under  the  optimum  conditions.  To  extend  the 
effect,  mycelia  immobilized  within  Ca-alginate  gel 
were  tested  in  a  bubbling  column  reactor  under  the 
optimum  conditions.  The  immobilized  mycelia 
showed  an  almost  constant  yield  (65.  7%)  during 
continuous  decolorization  for  16  days  at  D  =  0.22 
hr.  (Alexander-PTT) 
W86-06096 


THERMOPHILIC  ANAEROBIC  DIGESTION 
OF  HIGH  STRENGTH  WASTEWATERS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Water  Pollution  Control. 
W.  M.  Wiegant,  J.  A.  Claassen,  and  G.  Lettinga. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
26,  No.  9,  p  1374-1381  September  1986.  6  fig,  3  tab, 
21  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Thermophilic  bacteria,  Vinasse, 
Sludge,  Effluents,  Sludge  digestion,  Methane, 
Volatile  acids. 

The  thermophilic  anaerobic  treatment  of  high- 
strength  wastewaters  (14-65  kg  COD/cu  m)  was 
investigated  with  vinasse,  the  wastewater  of  alco- 
hol distilleries,  used  as  an  example.  Semicontin- 
uously  fed  digestion  experiments  at  high  retention 
times  revealed  that  the  effluent  quality  of  digestion 
at  55  C  is  comparable  with  that  at  30  C,  at  similar 
loading  rates.  The  amount  of  methane  formed  per 
kilogram  of  vinasse  drops  almost  linearly  with 
increasing  concentrations.  This  can  be  attributed  to 
increasing  concentrations  of  inhibitory  compounds, 
resulting  in  an  increased  of  volatile  fatty  acid 
(VFA)  concentrations  in  the  effluent.  The  treat- 
ment of  vinasse  was  also  investigated  using  upflow 
anaerobic  sludge  blanket  (UASB)  reactors.  Ther- 
mophilic granular  sludge,  cultivated  on  sucrose, 
was  used  as  the  seed  material.  The  sludge  required 
a  4-month  adaptation  period,  during  which  the  size 
of  the  sludge  granules  decreased  significantly. 
However,  the  settling  characteristics  remained  sat- 
isfactory. After  adaptation,  high  loading  and  meth- 
ane generation  rates  could  be  accommodated  at 
satisfactory  treatment  efficiencies.  As  with  semi- 
continuously  fed  digesters,  the  effluent  VFA  con- 
centrations were  virtually  independent  of  the  load- 
ing rates  applied,  indicating  that  the  toxicity  of  the 


vinasse  is  more  important  than  the  loading  rate  in 
determining  the  efficiency  of  the  conversation  of 
vinasse  to  methane.  (Jones-PTT) 
W86-O6103 


STARTUP  OF  ANAEROBIC  DOWNFLOW  STA- 
TIONARY FLXED  FILM  REACTORS, 

National   Research  Council  of  Canada,  Ottawa 
(Ontario).  Div.  of  Biological  Sciences. 
K.  J.  Kennedy,  and  R.  L.  Droste. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
27,  No.  8,  p  1152-1165,  August  1985.  10  fig,  7  tab, 
14  ref. 

Descriptors:  'Reactor  startup,  'Wastewater  treat- 
ment, 'Anaerobic  digestion,  'Fixed  film  reactors, 
Pollution  load,  Chemical  oxygen  demand,  Biofilm. 

One  of  the  serious  problems  limiting  the  applica- 
tion of  full-scale  anaerobic  fixed  film  processes  is 
reactor  startup.  To  better  understand  startup,  stud- 
ies with  downflow  stationary  fixed  film  reactors 
were  conducted  to  characterize  the  effects  of  influ- 
ent concentration,  support  material,  and  surface-to- 
volume  ratio  on  biofilm  development  and  overall 
reactor  performance.  Materials  with  roughened 
surfaces  gave  the  best  startup  performance  and,  as 
expected,  increased  surface  area  in  the  reactors 
leading  to  more  rapid  increases  in  loading  rates, 
and  higher  ultimate  loadings.  Soluble  influent 
chemical  oxygen  demand  (COD)  concentrations 
between  5000  and  20000  mg/L  increased  the  rate 
of  biofilm  development.  Lower  COD  concentra- 
tions resulted  in  faster  development  of  the  biofilm, 
even  though  ultimate  loadings  were  not  necessarily 
achieved  as  rapidly  as  in  reactors  fed  higher 
strength  wastes.  No  decrease  in  specific  activity  of 
the  biofilms  in  each  reactor  was  observed  as  the 
thickness  of  the  biofilms  increased  to  their  maxi- 
mum value  at  the  ultimate  loadings.  The  operation 
of  reactors  fed  lower  strength  wastes  was  more 
stable  than  reactors  receiving  higher  strength  feeds 
at  comparable  loadings.  Biofilm  yield  activity, 
COD  removals,  suspended  growth  and  activity, 
and  other  system  parameters  are  discussed.  (Au- 
thor's abstract) 
W86-06105 


BIOLOGICAL  TREATMENT  SPECIFIC  FOR 
AN  INDUSTRIAL  WASTEWATER  CONTAIN- 
ING S-TRIAZINES, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).  Inst,  fuer  Mikrobiologisches. 

W.  Hogrefe,  H.  Grossenbacher,  A.  M.  Cook,  and 

R.  Hutter. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 

27,  No.  9,  p  1291-1296,  September  1985.  6  fig,  1 

tab,  23  ref. 

Descriptors:  'Biodegradation,  'Biological  treat- 
ment, 'Industrial  wastewater,  'Triazines, 
•Wastewater  treatment,  Nitrogen,  Carbon,  Tem- 
perature effects,  Bacterial  growth. 

Mixed  cultures  of  bacteria  grew  in  media  contain- 
ing real  s-triazine  wastes  as  a  nitrogen  source. 
About  80%  of  the  s-triazine  waste  could  be  de- 
graded as  determined  by  high  performance  liquid 
chromatography  (HPLC)  and  measurements  of 
dissolved  nitrogen.  This  system  was  examined  as  a 
biological  treatment  for  wastes  from  syntheses  of  s- 
triazines.  It  was  possible  to  operate  a  small-scale 
system  that  degraded  about  80%  of  the  s-triazines 
in  real  wastes.  The  system  utilized  a  mixed  culture 
of  bacteria  at  about  37  C  in  an  unsterilized,  open 
system  that  required  little  maintenance  and  was 
thus  simple  to  operate.  The  culture  did,  however, 
require  an  added  source  of  carbon  for  growth. 
Otherwise,  little  or  no  degradation  was  observed. 
Concentrations  of  salt  above  3%  caused  a  marked 
reduction  in  the  growth  and  degradation  rates. 
(Jones-PTT) 
W86-06106 


PERFORMANCE      EVALUATION      OF      AN 
ANOXIC/OXIC  ACTIVATED  SLUDGE 

SYSTEM:   EFFECTS  OF  MEAN  CELL  RESI- 
DENCE TIME  AND  ANOXIC  HYDRAULIC  RE- 
TENTION TIME, 
Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Civil 


and  Urban  Engineering. 

W.  K.  Shieh,  and  C.  Y.  Chen. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 

28,  No.  1,  p  7-15,  January  1986.  10  fig,  3  tab,  27  ref. 

NSC  of  Taiwan,  China.  Contract  No.  NSC  72- 

0406-E005-01. 

Descriptors:  'Activated  sludge,  'Anoxic  hydraulic 
retention  time,  'Mean  cell  residence  time, 
•Wastewater  treatment,  Chemical  oxygen  demand, 
Biomass,  Nitrogen. 

A  laboratory  investigation  has  been  undertaken  to 
assess  the  effects  of  two  operating  parameters, 
mean  cell  residence  time  (MCRT)  and  anoxic  hy- 
draulic retention  time  (HRT),  on  the  performance 
of  an  anoxic/oxic  activated  sludge  system.  The 
performance  of  the  system  was  evaluated  in  terms 
of  its  chemical  oxygen  demand  (COD),  nitrogen, 
and  biomass  characteristics.  An  activated  sludge 
system  is  capable  of  producing  a  better  effluent,  in 
terms  of  COD  and  nitrogen  characteristics,  when 
it  is  operated  in  an  anoxic/oxic  fashion.  A  longer 
MCRT  and  an  adequate  anoxic  HRT  are  desirable 
in  the  operation  of  an  anoxic/oxic  activated  sludge 
system.  A  uniform  distribution  of  biomass  is 
achievable  in  an  anoxic/oxic  activated  sludge 
system  because  of  the  intensive  recirculation/con- 
vection  maintained.  The  provision  of  an  anoxic 
zone  in  the  aeration  tank  promotes  a  rapid  adsorp- 
tion of  feed  COD  into  the  biomass  without  an 
immediate  utilization  for  cell  synthesis.  This,  in 
turn,  results  in  a  high  microbial  activity  and  a 
lower  observed  biomass  yield  in  the  system.  A 
tertiary  treatment  efficiency  is  achievable  in  an 
anoxic/oxic  activated  sludge  system  with  only  sec- 
ondary treatment  operations  and  costs.  (Jones- 
PTT) 
W86-06107 


METHANE  RECOVERY  FROM  WATER  HYA- 
CINTH THROUGH  ANAEROBIC  ACITVATED 
SLUDGE  PROCESS, 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
N.  Saraswat,  and  P.  Khanna. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
28,  No.  2,  p  240-246,  February  1986,  9  fig,  2  tab,  19 
ref. 

Descriptors:  'Methane  recovery,  'Water  hyacinth, 
'Anaerobic  digestion,  'Activated  sludge, 
'Wastewater  treatment,  Methane,  Alkali  treat- 
ment, Recycling,  Cost-benefit  analysis,  Pretreat- 
ment  of  water. 

The  concepts  of  phase  separation,  anaerobic  acti- 
vated sludge  processes,  and  alkali  pretreatment 
have  been  incorporated  in  this  investigation  with 
the  objective  of  developing  a  rational  and  cost- 
effective  designs  for  diphasic  anaerobic  activated 
sludge  systems,  with  and  without  alkali  treatment, 
for  methane  recovery  from  water  hyacinth  (WH). 
Evaluation  of  process  kinetics  and  optimization 
analyses  of  laboratory  data,  reveal  that  a  diphasic 
system  with  alkali  treatment  could  be  designed 
with  an  alkali  pretreatment  step,  followed  by  and 
open  acid  phase  and  closed  methane  reactor  with 
sludge  recycling  for  a  gas  yield  of  50  L/kg  WH/d 
at  35-37  C.  Likewise,  a  diphasic  system  without 
alkali  treatment,  could  be  designed  with  an  open 
reactor  and  sludge  recycle  for  a  gas  yield  of  32.5 
L/kg  WH/d  at  35-37  C.  Detailed  economic  analy- 
ses bring  forth  a  greater  cost-efficiency  of  the 
diphasic  system  without  alkali  treatment,  and 
reveal  that  the  advantage  accrued  in  terms  of 
higher  gas  yield  is  overshadowed  by  the  cost  of 
chemicals  in  the  diphasic  system  with  alkali  treat- 
ment. (Jones-PTT) 
W86-06108 


HEALTH  EFFECTS  OF  WORK  AT  WASTE 
WATER  TREATMENT  PLANTS:  A  REVffiW  OF 
THE  LITERATURE  WITH  GUIDELINES  FOR 
MEDICAL  SURVEILLANCE, 

Boston  Univ.,  MA.  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-06129 
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METHANE  PRODUCTION  FROM  INDUSTRI- 
AL WASTES  BY  TWO-PHASE  ANAEROBIC  DI- 
GESTION, 

Institute  of  Gas  Technology,  Chicago,  IL.  Bioen- 

gineering  Research. 

S.  Ghosh,  J.  P.  Ombregt,  and  P.  Pipyn. 

Water  Research  WATRAG,  Vol.    19,  No.  9,  p 

1083-1088,  1985.  1  fig,  9  tab,  8  ref. 

Descriptors:  'Industrial  wastes,  'Wastewater  treat- 
ment, 'Anaerobic  digestion,  'Liquid  wastes, 
•Waste  recovery,  Industrial  wastewater,  Methane, 
Cost  analysis,  Operating  costs,  Stage  digestion. 

Although  much  attention  has  been  paid  to  energy 
recovery  from  municipal  sewage,  industrial  liquid 
waste  is  a  larger  potential  source  of  renewable 
energy.  In  certain  industrial  sectors,  it  is  possible, 
in  theory  to  displace  almost  all  of  the  purchased 
fuels  by  recovering  the  energy  content  of  the 
waste  in  suitable  forms  and  utilizing  them  within 
the  plant.  Anaerobic  digestion  is  probably  the  only 
available  process  that  can  achieve  the  dual  goal  of 
energy  recovery  from  aqueous  wastes  and  stabili- 
zation of  the  pollution  load.  With  high-COD  indus- 
trial wastes,  unbalanced  digestion  and,  ultimately, 
process  failure  are  encountered  when  attempts  are 
made  to  operate  conventional  digesters  at  high 
loadings  and  short  hydraulic  retention  times 
(HRT).  A  two-phase  digestion  process  (the  Anth- 
ane/Ariodek  Process)  is  introduced  to  handle  over- 
all loadings  up  to  12  kg  COD/cu  m/day  and 
HRT's  down  to  13  hr  affording  the  same  methane 
yield  as  achieved  at  one-tenth  the  loading  rate  and 
ten  times  the  HRT  needed  for  stable  operation  of  a 
high-rate  digester.  The  superior  performance  of 
the  two-phase  process  was  proven  in  pilot-  and 
full-scale  operations  with  several  high-strength  in- 
dustrial liquid  wastes.  The  two-stage  digester  proc- 
ess reduces  plant  capital  and  operating  costs,  in- 
creases process  reliability,  and  gives  a  higher 
energy  recovery  and  snorter  payback  period. 
(Geiger-PTT) 
W86-06148 


NITRIFICATION  OF  AMMONIA  IN 
WASTEWATER.  FIELD  OBSERVATIONS  AND 
LABORATORY  STUDIES, 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
A.  Abeliovich. 

Water  Research  WATRAG,  Vol.  19,  No.  9,  p 
1097-1099,  1985.  2  fig,  1  tab,  8  ref. 

Descriptors:  'Nitrification,  'Ammonia, 

•Wastewater  treatment,  'Domestic  wastes,  'Oxi- 
dation ponds,  Bacteria,  Biological  wastewater 
treatment,  Photosynthesis,  Biochemical  oxygen 
demand,  Nitrates,  Nitrites,  Nitrogen  compounds, 
Algae,  Toxicity. 

The  possibility  of  nitrifying  the  ammonia  present  in 
wastewater  was  studied  under  conditions  as  close 
as  possible  to  the  conditions  prevailing  in  oxidation 
ponds  and  wastewater  reservoirs.  Complete  nitrifi- 
cation of  ammonia  in  partially  treated  domestic 
wastewater  was  demonstrated  in  a  mixed  culture 
chemostat.  The  optimal  detention  time  of  water  in 
the  chemostat  for  maximal  nitrification  was  6-7 
days.  Total  BOD  and  COD  did  not  change  signifi- 
cantly in  the  chemostat,  but  filtered  BOD  and 
COD,  although  still  very  high,  dropped  to  about 
50%  of  their  value  in  the  oxidation  pond  water. 
The  possibility  of  avoiding  ammonia  toxicity  to 
algae  in  oxidation  ponds  by  its  nitrification  demon- 
strated on  a  small  scale  should  be  feasible  also  on  a 
much  larger  scale  in  the  field.  However,  the  pres- 
ence of  nitrifying  bacteria  in  an  overloaded  oxida- 
tion pond  raises  the  question  of  their  energy  and 
carbon  metabolism  under  practically  anaerobic 
conditions.  (Geiger-PTT) 
W86-O6150 


BIOLOGICAL  SULPHATE  REMOVAL  IN  AN 
UPFLOW  PACKED  BED  REACTOR, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J.  P.  Maree,  and  W.  F.  Strydom. 

Water    Research    WATRAG,    Vol.    19,    No.    9, 

pi  101-1 106,  1985.  2  fig,  4  tab,  10  ref. 


Descriptors:  'Wastewater  treatment,  'Packed 
beds,  'Sulfates,  'Sulfite  liquors,  'Anaerobic  condi- 
tions, 'Biological  wastewater  treatment,  Anaerobic 
bacteria,  Organic  carbon,  Sludge  bed,  Mine  wastes, 
Sugars,  Photosynthesis,  Sulfur. 

Mine  waters  and  industrial  effluents  with  high 
sulfate  concentrations  create  a  disposal  problem  in 
terms  of  excess  mineralization  of  surface  waters. 
The  present  study  evaluated  the  performance  of  a 
packed  bed  reactor  using  various  types  of  media 
for  the  reduction  of  sulfate  and  studied  the  efficien- 
cy of  sulfate  reduction  obtained  with  sugar,  sulfite 
pulp  mill  effluent  or  sewage  sludge  as  organic 
carbon  source.  Good  sulfate  removal  was  obtained 
by  providing  anaerobic  conditions  on  a  solid 
medium  and  maintaining  a  low  hydrogen  sulfide 
concentration  by  recirculating  the  water  through  a 
photosynthetic  reactor  for  sulfur  production.  For 
the  removal  of  1800  mg  sulfate,  the  following 
amounts  of  potential  carbon  sources  are  required: 
1.6  g  sugar,  16.7  ml  spent  liquor  from  a  sulfite  pulp 
mill,  or  172  ml  raw  sewage  sludge.  Heavy  metals 
like  lead  and  nickel  are  removed.  The  best  media 
type  seems  to  be  hard  stone,  white  sand  and  plastic 
media  gave  no  results.  Recirculation  enhanced  sul- 
fate reduction,  while  the  presence  of  light  in- 
creased sulfur  production.  Stone  media  released 
elements  such  as  calcium  and  boron  under  anaero- 
bic conditions.  By  producing  sulfur  with  this  proc- 
ess instead  of  hydrogen  sulfide  as  in  the  case  in  the 
absence  of  the  photosynthetic  reactor,  the  problem 
of  the  removal  of  hydrogen  sulfide  was  overcome. 
(Geiger-PTT) 
W86-06151 


NITRIFICATION  IN  ROTATING  DISC  SYS- 
TEMS -  I:  CRITERIA  FOR  TRANSITION 
FROM  OXYGEN  TO  AMMONIA  RATE  LIMI- 
TATION, 

Technical  Univ.  of  Istanbul  (Turkey).   Dept.  of 

Environmental  Engineering. 

I.  E.  Gonenc,  and  P.  Harremoes. 

Water  Research  WATRAG,  Vol.   19,  No.  9,  p 

1119-1127,  1985.  9  fig,  1  tab,  35  ref. 

Descriptors:  'Nitrification,  'Biological  wastewater 
treatment,  'Ammonia,  'Denitrification,  'Organic 
matter,  Nitrogen  removal,  Biological  membranes, 
Separation  techniques,  Biological  oxygen  demand, 
Oxygen  uptake,  Oxygen,  Wastewater  treatment, 
Mathematical  models,  Heterotrophic  bacteria. 

Identification  of  the  rate  limiting  substrate  and 
half-order  rate  constants  are  presented  on  the  basis 
of  biofilm  kinetics  for  triple  substrate  conditions 
(organic  matter,  ammonia  and  oxygen)  in  a  rotat- 
ing biological  disc  system.  These  findings  have 
been  verified  by  pilot-scale  experiment.  The  transi- 
tion from  ammonia  rate  limitation  to  oxygen  rate 
limitation  occurs  at  a  bulk  ammonia-nitrogen  con- 
centration to  bulk  oxygen  concentration  ratio  of 
approximately  0.4.  Accordingly,  oxygen  is  the  rate 
limiting  substrate.  For  most  practical  purposes  the 
experiments  showed  that  the  oxygen  limited  half- 
order  reaction  constant  in  the  presence  of  simulta- 
neous organic  matter  degradation  is  reduced  com- 
pared to  nitrification  alone  by  a  factor  which  is  a 
function  of  the  growth  of  the  heterotrophs  and  the 
nitrifiers  in  the  biofilm.  (Author's  abstract) 
W86-06153 


COMPARATIVE  DISINFECTION  OF  TREAT- 
ED SEWAGE  WITH  CHLORINE  AND  OZONE 
EFFECT  OF  NITRIFICATION, 

Technische  Hogeschool  Delft  (Netherlands).  Lab. 

of  Sanitary  Engineering. 

J.  G.  den  Blanken. 

Water  Research  WATRAG,  Vol.   19,  No.  9,  p 

1 129-1 140,  1985.  5  fig,  7  tab,  56  ref. 

Descriptors:  'Disinfection,  'Chlorine,  'Ozone, 
'Disinfectants,  'Nitrification,  Bacteria,  Viruses, 
Coliforms,  Comparison  studies,  Wastewater  treat- 
ment, Chlorination,  Ozonation,  Bromine,  Bro- 
mides, Models,  Design  criteria,  Pilot  plants,  Water 
treatment. 

Chlorine  and  ozone  were  compared  in  pilot  plants 
fed  with  the  same  activated  sludge  treated  and 
filtered  water.  Along  with  physico-chemical  prop- 


erties, the  water  was  analyzed  for  vegetative  bacte- 
ria, bacterial  spores,  and  bacterial  viruses.  The 
average  chlorine  and  ozone  dose  were,  respective- 
ly, 3.65  and  15.3  mg/liter  of  water,  which  were 
reduced  to  1.79  and  0.35  mg/liter,  respectively 
after  a  contact  time  of  about  25  min  The  ammonia- 
N  concentration  was  used  to  group  the  data  into 
four  classes:  non-nitrified  water,  moderately  nitri- 
fied water,  well  nitrified  water,  and  very  well 
nitrified  water.  This  classification  indicated  that 
the  concentrations  of  most  other  impurities  de- 
creased with  a  better  nitrification.  Statistical  analy- 
sis of  the  data  showed  that  ozone  was  a  better 
disinfectant  than  chlorine  when  disinfection  is 
based  upon  their  residual  content.  The  degree  of 
nitrification  had  a  greater  effect  on  chlorine  disin- 
fection than  on  ozone  disinfection.  During  chlorin- 
ation, the  total  residual  chlorine  decreased  with 
better  nitrification.  During  ozonation,  reductions 
of  most  organisms  increased  slightly  with  better 
nitrification;  only  reductions  of  F -specific  bacterio- 
phages decreased.  The  bromide  concentration  af- 
fected the  chemistry  of  chlorine  and  ozone  and  had 
a  positive  effect  on  chlorine  and  ozone  disinfection 
of  total  coliforms.  For  most  types  of  microorga- 
nisms the  disinfection  coefficients  of  the  Selleck 
model  and  the  germicidal  efficiencies  could  be 
determined.  (Geiger-PTT) 
W86-06154 


RELATION  BETWEEN  ACTIVATED  CARBON 
ADSORPTION  AND  WATER  QUALITY  IN- 
DEXES, 

Osaka  Municipal  Technical  Research  Inst.  (Japan). 
I.  Abe,  K.  Hayashi,  H.  Tatsumoto,  M.  Kitagawa, 
and  T.  Hirashima. 

Water  Research  WATRAG,  Vol.  19,  No.  9,  p 
1191-1193,  1985.  1  fig,  1  tab,  6. 

Descriptors:  'Activated  carbon,  'Water  treatment, 
•Wastewater  treatment,  'Organic  compounds, 
•Separation  techniques,  Water  quality,  Carbon, 
Bromine,  Chlorine,  Oxygen,  Adsorption,  Dis- 
solved solids,  Oxygen  demand,  Mathematical  stud- 


Adsorption  by  activated  carbon  provides  a  method 
for  the  purification  of  municipal  and  industrial 
wastewaters.  In  designing  water  purification  facul- 
ties, it  is  useful  to  be  able  to  predict  the  adsorbabi- 
lity  of  organic  compounds.  In  order  to  estimate  the 
adsorbabUity  by  activated  carbon  of  organic  com- 
pounds dissolved  in  aqueous  solutions,  the  contri- 
bution of  individual  atoms  to  the  adsorption  proc- 
ess is  calculated.  The  contribution  of  carbon,  bro- 
mine and  chlorine  atoms  is  positive,  while  that  of 
the  oxygen  atoms  is  negative.  The  contribution  of 
hydrogen  atoms  is  very  small  and  that  of  nitrogen 
atoms  is  influenced  by  the  kind  of  functional  group 
in  which  they  are  contained.  The  dominant  factors 
governing  adsorption  are  the  numbers  of  carbon 
and  oxygen  atoms  in  a  molecule.  The  effectiveness 
of  the  activated  carbon  for  adsorbing  organic  com- 
pounds dissolved  in  solutions  can  be  predicted 
from  such  water  quality  factors  as  total  organic 
carbon,  total  organic  nitrogen,  total  organic  halo- 
gen and  total  oxygen  demand.  (Geiger-PTT) 
W86-06160 


5E.  Ultimate  Disposal  Of  Wastes 


HAZARDOUS  WASTE  CLEANUP  AND  DISAS- 
TER MANAGEMENT, 

R.  Popkin. 

Environment  ENVTAR,  Vol.  28,  No.  3,  p  2-5, 

April  1986.  4  ref. 

Descriptors:  'Hazardous  materials,  'Environmen- 
tal control,  Pollutants,  Love  Canal,  Mississippi 
River,  Resource  Conservation  and  Recovery  Act, 
Public  policy,  Landfills. 

Toxic  waste  is  a  national  problem  beset  by  a  bewil- 
dering variety  of  scientific,  legal,  political,  commu- 
nity, and  industry  related  influences  and  consider- 
ations that  have  both  positive  and  negative  im- 
pacts. The  processes  both  of  cleaning  up  hazardous 
waste  that  has  accumulated  for  decades  and  of 
preventing  future  accumulations  will  not  be  quick. 
In  1965,  with  the  passage  of  the  Solid  Waste  Dis- 
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posal  Act,  Congress  first  recognized  the  threat 
posed  by  wastes  to  air,  water,  and  land  resources 
ind  to  human  health.  In  1970  the  Resource  Recov- 
sry  Act  expanded  the  1965  act  to  promote  the  use 
af  sanitary  landfills.  In  1976,  Congress  passed  the 
Resource  Conservation  and  Recovery  Act,  and 
federal  concern  was  institutionalized  to  go  beyond 
concerns  about  traditional  kinds  of  municipal  trash 
to  face  the  growing  body  of  scientific  knowledge 
showing  that  wastes  from  chemical  and  other  in- 
dustrial processes  could  be  dangerous  to  human 
and  environmental  health.  The  events  at  Love 
Canal  were,  and  still  are,  a  major  motivating  factor 
in  the  push  for  cleaning  up.  EPA  has  identified 
more  than  18,000  dangerous  waste  sites  and  put 
hundreds  of  them  on  a  priority  action  list.  At  the 
1985  'Cities  on  the  Beach'  conference  convened  by 
the  Land  and  Water  Policy  Center  at  the  Universi- 
ty of  Massachusetts,  a  county  water  quality  expert 
from  Terrebone  Parish,  Louisiana,  described  the 
Mississippi  River  as  America's  biggest  and  longest 
sewer.  A  sampling  of  newspaper  clippings  in  3 
weeks  of  January  and  February  1986  shows  nu- 
merous stories  about  illegal  dumping,  demands  for 
action,  jurisdictional  arguments,  company  objec- 
tions, siting  controversies,  progress  reports,  and 
concern  about  Superfund's  future  from  a  number 
of  states.  The  state  of  the  art  of  hazardous  waste 
disposal  and  the  reluctance  of  communities  to  have 
hazardous  waste  faculties  within  their  boundaries 
are  also  part  of  the  problem.  (Peters-PTT) 
W86-05452 


SUPERFUND:  THE  SEARCH  FOR  CONSIST- 
ENCY, 

J.  Heil,  and  J.  Van  Blarcom. 

Environment  ENVTAR,  Vol.  28,  No.  3,  p  6-9, 

April  1986.  4  ref. 

Descriptors:  'Hazardous  materials,  *Superfund, 
Environmental  control,  Pollutants,  Clean  Water 
Act,  Chemical  wastes,  National  Priorities  List, 
Legislation,  Landfills,  Standards. 

The  Comprehensive  Environmental  Response, 
Compensation,  and  Liability  Act  (CERCLA,  or 
Superfund)  was  enacted  in  1980  to  provide  for 
cleanup  at  sites  where  hazardous  wastes  had  been 
abandoned  or  where  past  hazardous  waste  disposal 
practices  had  contaminated  the  environment. 
However,  there  are  no  standards  for  determining 
the  degree  of  cleanup  required  and  this  absence  of 
cleanup  standards  is  one  of  the  most  important 
questions  confronting  the  Superfund  program. 
Four  options  exist:  return  the  site  to  its  original 
condition  by  removing  all  contaminants;  set  uni- 
form national  standards  for  acceptable  residual 
levels  for  all  chemicals  and  classes  of  chemicals 
found  at  Superfund  sites;  apply  the  best  available 
technology;  and  treat  immediate  and  significant 
risks  on  a  site-by-site  basis  until  standards  are  de- 
veloped. Sites  vary  greatly  in  terms  of  the  wastes 
involved,  the  populations  affected,  and  the  eco- 
nomic and  technological  factors  involved.  Sites  on 
the  National  Priorities  list  represent  a  relatively 
small  percentage  of  the  nation's  uncontrolled  haz- 
ardous waste  sites.  The  House  and  the  Senate 
passed  separate  Superfund  reauthorization  bills  in 
1985.  Both  bills  recognize  the  need  to  address  the 
issue  of  cleanup  standards,  and  the  House  bill 
included  criteria  that  required  cleanups  to  attain 
any  applicable  standards  set  under  other  federal 
environmental  laws  or  under  the  water  quality 
standards  of  the  Clean  Water  Act.  Neither  bill, 
however,  would  require  national  applications  of 
standards  to  all  hazardous  waste  sites.  (Peters- 
PTT) 
W86-05453 


RATING  THE  PERFORMANCE  OF  WASTE 
MANAGEMENT  COMPANIES, 

B.  A.  Goldman. 

Environment  ENVTAR,  Vol.  28,  No.  3,  p  10-13, 

April  1986.  1  tab. 

Descriptors:  *Hazardous  materials,  'Groundwater 
pollution,  'Chemical  wastes,  'Chemical  industry, 
Federal  regulations,  State  regulations,  Oklahoma, 
Groundwater  monitoring. 

The  Council  on  Economic  Priorities  (CEP)  has 
prepared  a  study  of  the  hazardous  waste  manage- 


ment industry  to  promote  the  proper  management 
of  hazardous  wastes.  The  study  discusses  federal 
and  state  regulations  currently  affecting  hazardous 
waste  management,  presents  a  guide  to  the  tech- 
nologies used  to  manage  these  wastes,  and  profiles 
individual  company  strengths  and  weaknesses.  The 
following  companies  are  rated:  Chemical  Waste 
Management,  Inc.;  CECOS  International,  Inc.; 
Ensco  Inc.;  Rollins  Environmental  Services  of 
Louisiana;  Texas  Ecologists,  Inc.;  U.S.  Pollution 
Control,  Inc.;  International  Technology  Corpora- 
tion, and  Envirosafe  Services  of  Idaho,  Inc. 
Grades  are  given  for  the  following:  groundwater 
route,  surface  water  route,  air  route,  fire  and  explo- 
sion, direct  contact,  corrective  action,  technology, 
groundwater  monitoring,  and  insurance.  The  best 
overall  performance  record  was  that  of  U.S.  Pollu- 
tion Control,  Inc.,  a  relatively  unknown  Oklaho- 
ma-based company.  The  leaders  of  the  commercial 
hazardous  waste  management  industry  are  work- 
ing to  overcome  significant  problems.  (Peters- 
PTT) 
W86-05454 


HEALTH  ASPECTS  OF  HAZARDOUS  WASTE 
DISPOSAL, 

J.  W.  Grisham. 

Environment  ENVTAR,  Vol.  28,  No.  3,  p  38-45, 

April  1986.  1  ref. 

Descriptors:  'Hazardous  materials,  'Chemical  in- 
dustry, 'Landfills,  'Public  health,  'Groundwater 
pollution,  Trace  metals,  Pesticides,  Chlorinated 
solvents,  Aromatic  compounds,  Polychlorinated 
biphenyls,  Hydrocarbons,  Drinking  water,  Wells, 
Leaching,  Clay,  Sand,  Gravel,  Soil  types. 

The  public  has  become  highly  suspicious  of  the 
chemical  industry  and  has  little  confidence  in  gov- 
ernment efforts  to  protect  it  from  unknown  and 
unseen  chemical  threats.  The  health  effects  of 
chemical  wastes  in  more  than  20,000  uncontrolled 
sites  that  contain  chemicals  with  an  enormous  di- 
versity of  physical  and  chemical  characterists  are 
of  concern.  Uncontrolled  sites  include  open 
dumps,  landfills,  bulk  storage  containers,  and  sur- 
face impoundments.  The  locations  for  these  sites 
were  usually  selected  for  convenience  and  expedi- 
ence. Some  were  appropriately  built  on  clay  soil 
that  would  retard  leakage,  while  others  were  locat- 
ed in  sandy  or  gravelly  terrain  only  a  few  feet 
above  the  groundwater  and  frequently  in  close 
proximity  to  shallow  drinking  water  wells.  When 
the  sites  were  abandoned,  they  were  frequently  left 
uncovered,  thus  increasing  the  likelihood  of  water 
pollution  from  leaching  or  flooding.  Clay  soils  or 
organic  rich  soils  absorb  many  chemicals,  thus 
reducing  the  rate  of  release.  Sand  and  gravel  favor 
rapid  movement  of  water  and  other  liquids  and  do 
not  provide  good  containment.  Contamination  of 
air  or  surface  water  is  generally  less  hazardous 
than  contamination  of  groundwater.  Groundwater 
moves  more  slowly  than  surface  water,  with  little 
mixing  or  dilution,  and  degradation  of  contami- 
nants proceeds  more  slowly.  Contaminated 
groundwater  moves  in  a  plume  that  may  persist  for 
decades  after  polluting  activities  have  ended.  The 
diversity  of  chemicals  reported  in  drinking-water 
aquifers  in  the  vicinity  of  chemical  disposal  sites 
include  chlorinated  solvents,  aromatic  hydrocar- 
bons, pesticides,  trace  metals,  and  polychlorinated 
biphenyls.  (Peters-PTT) 
W86-05455 


WATER  SUPPLY  AND  WASTE  DISPOSAL  ON 
PERMANENT  SNOWFIELDS, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  5F. 

W86-05473 


WINNING  STRATEGD2S  FOR  LAND  APPLI- 
CATION, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Municipal  Pollution  Control. 
J.  M.  Walker. 

Biocycle  BCYCDK,  Vol.  27,  No.  5,  p  40-44,  May- 
June  1986.  2  fig,  18  ref. 

Descriptors:  'Sludge  disposal,  'Land  Application, 
'Sewage   sludge,   'Public   relations,   Washington, 


District  of  Columbia,  Public  participation,  Man- 
agement planning,  Farmers. 

The  essential  requirements  for  successful  imple- 
mentation of  a  land  application  scheme  are  dis- 
cussed, with  emphasis  on  the  experiences  obtained 
in  the  Washington,  District  of  Columbia,  metropol- 
itan area.  A  primary  reason  for  acceptance  of 
sludge  spreading  has  been  years  of  good  research 
by  many  cooperating  groups  that  has  shown  that 
the  practices  are  safe  and  cost-effective.  Efforts  to 
reduce  public  resistance  include  giving  out  accu- 
rate information,  closely  following  permit  and  reg- 
ulatory requirements,  keeping  the  trucks,  equip- 
ment, and  roads  very  clean,  hiring  local  residents 
and  respected  firms  for  hauling,  spreading,  and 
analyses,  meeting  one-on-one  with  fanners,  county 
officials,  the  farm  bureaus,  and  others,  informing 
them  in  a  timely  manner  of  what  is  occurring,  and 
effectively  correcting  a  misleading  statement. 
(Rochester-PTT) 
W86-05544 


RADIOACnvnY  LEVELS  IN  MUNICIPAL 
SLUDGE, 

Battelle  Columbus  Div.,  OH. 
S.  Brauning,  B.  Cornaby,  J.  McGinnis,  and  E. 
Lomnitz. 

Biocycle,  BCYCDK,  Vol.  27,  No.  5,  p  48-51,  May- 
June  1986.  1  fig,  1  tab,  12  ref. 

Descriptors:  'Sewage  sludge,  'Radionuclides, 
Iodine-131,  Cesium- 137,  Radon-226,  Americium- 
241,  Nuclear  powerplant,  Fallout,  Drinking  water, 
Smoke  detectors,  Computerized  databases,  Tele- 
phone survey. 

Results  of  a  US  Environmental  Protection 
Agency-sponsored  study  on  radioactive  com- 
pounds present  in  sludge  are  summarized.  A  search 
of  computerized  databases  and  a  telephone  survey 
were  conducted  to  obtain  data.  The  data  varied 
widely  with  respect  to  purpose  of  collection,  types 
of  sludge  samples,  number  of  samples,  and  radionu- 
clides analyzed.  The  four  radionuclides  reported 
most  often  were  1311,  137Cs,  226Ra,  and  241Am. 
The  1311,  which  is  widely  used  in  nuclear  medi- 
cine, was  reported  in  sludge  from  1 1  sewage  treat- 
ment plants;  concentrations  ranged  from  0.045  to 
180  picoCuries/g.  137Cs  was  reported  from  four 
plants,  and  apparently  came  from  a  nuclear  facility 
and  fallout.  241  Am  was  found  at  two  locations;  it 
had  been  released  to  the  sewage  systems  by  manu- 
facturers of  foils  used  in  smoke  detectors.  226Ra  in 
sludge  was  found  at  four  plants,  in  areas  where 
226Ra  was  present  naturally  in  high  concentrations 
in  drinking  water.  (Rochester-PTT) 
W86-05546 


CHEMICAL  COMPOSITION  OF  VEGETA- 
BLES GROWN  ON  AN  AGRICULTURAL  SOEL 
AMENDED  WITH  SEWAGE  SLUDGES, 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 

and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05552 


TIME-DEPENDENT  CHANGES  IN  SOLUBLE 
ORGANICS,  COPPER,  NICKEL,  AND  ZINC 
FROM  SLUDGE  AMENDED  SOJXS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-05554 


TRANSPORT  OF  60CO  BETWEEN  WATER 
AND  SEDIMENTS  IN  A  SMALL  SHIELD 
LAKE, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05563 


ADVANCED  SUBTERRANEAN  WASTEWATER 
TREATMENT  PLANT, 

Hollandse  Eilandenen  Waarden  Wastewater  Au- 
thority, Dordrecht  (Netherlands). 


M:  1 
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For  primary   bibliographic   entry   sec   Field   5D. 
W86-05603 


EFFICIENCY  OF  03  AND  BAC  IN  THMS  RE- 
MOVAL, 

Harbin  Civil  Engineering  Inst.  (China).  Water  Pol- 
lution Control  Lab. 

For   primary  bibliographic   entry  see   Field   5D. 
W86-05606 


GEOLOGICAL  AND  HYDROGEOLOGICAL 
ASPECTS  FOR  PLANNING  AND  OPERATION 
OF  DOMESTIC  AND  INDUSTRIAL  WASTE 
DEPOSITS, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Lehrstuhl  fuer  Ingenier-  und  Hydrogeologie. 
For   primary  bibliographic   entry  see   Field   5G. 
W86-05726 


EFFECTS  ON  CATTLE  FROM  EXPOSURE  TO 
SEWAGE  SLUDGE, 

Metropolitan    Denver   Sewage   Disposal   District 

No.  1,  CO. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-05808 


LEACHING  TESTS  OF  HEAVY  METALS  STA- 
BILIZED  WITH  PORTLAND  CEMENT, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 

Engineering. 

W.  Shively,  P.  Bishop,  D.  Gress,  and  T.  Brown. 

Water     Pollution     Control     Federation     Journal 

JWPFA,  Vol.  58,  No.  3,  p  234-241,  March  1986.  5 

fig,  2  tab,  38  ref. 

Descriptors:  'Leaching,  'Heavy  metals,  'Portland 
cements,  'Waste  disposal,  Waste  stabilization. 

The  leaching  of  heavy  metals  sludges  was  substan- 
tially reduced  by  solidification  and  stabilization 
with  Portland  cement.  Ail  samples  passed  the  EPA 
EP-toxicity  test  and  are  not  considered  to  be  haz- 
ardous waste.  Heavy  metals  in  the  sludges  were 
diluted  by  the  stabilization  process,  aided  by  salts, 
hydroxides,  and  cement  compounds.  Release  of 
heavy  metals  proceeded  in  three  phases  during  the 
sequential  extractions,  with  peak  releases  for  the 
more  soluble  metals  occurring  as  the  pH  dropped 
to  less  than  6.0.  Substantial  amounts  of  heavy 
metals  remained  in  the  silicon-rich  solids  after  the 
alkalinity  had  been  neutralized  during  the  IS  ex- 
tractions. Arsenite,  calcium,  and  cadmium  were 
leached  primarily  during  the  extractions.  Most  of 
the  aluminum,  chromium,  iron,  and  lead  were 
leached  during  the  acetic  and  nitric  acid  digestions. 
Acid  flux  was  strongest  during  these  digestions, 
and  leaching  probably  was  related  to  cement  paste 
decomposition.  Silicon  remained  in  the  solids  after 
the  other  elements  had  leached  and  was  dissolved 
by  the  hydrofluoric  acid  digestion.  The  stabilized 
wastes  exhibited  large  buffering  capacities.  Alka- 
linity was  provided  primarily  by  calcium  hydrox- 
ide in  the  cement  paste,  and  is  integral  to  part  of 
the  stabilization  process.  (Doria-PTT) 
W86-05896 


LIQUID-PHASE   MASS   TRANSFER   COEFFI- 
CDINTS  FOR  SURFACE  IMPOUNDMENTS, 

Arkansas  Univ.,  Fayetteville. 

For  primary   bibliographic   entry  see   Field   5D. 

W86-O59O0 


SPILLAGE  OVER   AN   INCLINED  EMBANK- 
MENT, 

Norges  Tekniske  Hoegskole,  Trondheim.  Dept.  of 
Physics  and  Mathematics. 
For  primary  bibliographic  entry  see  Field  2E. 
W  864)5968 


SAN  FRANCISCO  OUTFALL:  THE  CHAMP, 

Parsons,  Brinckerhoff,  Quade  and  Douglas,  Inc., 

San  Francisco,  CA. 

G.  J.  Murphy,  and  Y.  Eisenberg. 

Civil  Engineering  (ASCE),  Vol.  55,  No.  12,  p.  58- 

61,  December  1985.  4  fig,  2  ref. 


Descriptors:  'Outfalls,  Sanitary  sewage.  Storm 
water,  'San  Francisco,  San  Andreas  Fault,  Outfall 
sewers,  Wastewater  outfall,  California,  Construc- 
tion, San  Francisco  Bay. 

San  Francisco's  $150  million  sewage  outfall  has 
been  designed  to  cross  the  San  Andreas  Fault. 
Midway  in  construction,  26  ft.  waves  swept  away 
the  dredging  and  conduit-laying  barge,  delaying 
work  for  17  months.  Begun  in  1981,  the  project  is 
expected  to  be  completed  July  1986.  The  23,400 
foot  long  outfall  is  one  of  the  world's  longest.  The 
length  was  dictated  by  the  need  to  carry  the  city's 
sewage  effluent  into  deep  water  sufficiently  remote 
from  the  Golden  Gate  so  that  undesirable  particu- 
lates would  not  be  carried  back  into  the  San  Fran- 
cisco Bay.  Though  reaching  out  4  1/2  miles,  the 
outfall  does  not  pass  under  water  deeper  than  80 
feet.  Rather  than  sitting  on  the  ocean  floor  it  is 
buried  in  a  protective  trench  at  least  25  feet  deep. 
(David-PTT) 
W86-O6080 


ENVIRONMENTAL  MOVEMENT  OF  INDICA- 
TOR BACTERIA  FROM  SOIL  AMENDED 
WITH  UNDIGESTED  SEWAGE  SLUDGE, 

Oklahoma  Univ.  Health  Sciences  Center,  Oklaho- 
ma City. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-06083 


DESIGN       AND       IMPLEMENTATION       OF 
GROUNDWATER  RECOVERY  SYSTEMS, 

Underground  Resource  Management,  Inc.,  Austin, 

TX. 

For  primary  bibliographic  entry  see  Field   5G. 

W86-06084 


CIRCULATION  INDUCED  BY  COASTAL  DD7- 
FUSER  DISCHARGE, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-06114 


CADMIUM  AND  NICKEL  IN  MAINSTREAM 
PARTICULATES  OF  CIGARETTES  CONTAIN- 
ING TOBACCO  GROWN  ON  A  LOW-CADMI- 
UM SOIL-SLUDGE  MLXTURE, 

New  York  State  Coll.  of  Agriculture  and  Life 

Sciences,  Ithaca. 

For  primary  bibliographic  entry  see  Field  5B. 

W86-06119 


METHANE  PRODUCTION  FROM  INDUSTRI- 
AL WASTES  BY  TWO-PHASE  ANAEROBIC  DI- 
GESTION, 

Institute  of  Gas  Technology,  Chicago,  IL.  Bioen- 

gineenng  Research. 

For  primary   bibliographic   entry  see  Field   5D. 

W86-06148 


EV1PACT  ON  PHYTOPLANKTON  POPULA- 
TIONS OF  SEWAGE  DISCHARGES  IN  THE 
SARONTKOS  GULF  (WEST  AEGEAN), 

Institute  of  Oceanographic  and  Fisheries  Research, 

Athens  (Greece). 

For  primary  bibliographic  entry  see  Field  5C. 

W86-06152 
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ANALYSIS  OF  PIPE  BREAKAGE  IN  URBAN 
WATER  DISTRIBUTION  NETWORKS, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

A.  J.  Kettler,  and  I.  C.  Goulter. 
Canadian  Journal  of  Civil  Engineering  CJCEB, 
Vol.  12,  No.  2,  p  286-293,  June  1985.  6  fig,  3  tab,  18 
ref. 

Descriptors:  'Cast-iron  pipes,  'Asbestos-cement 
pipes,  'Pipe  failure,  'Conveyance  structures, 
•Urban  areas,  'Water  distribution,  Pipe  diameter, 
Aging,  Joint  failure,  North  America. 


The  rates  of  pipe  breakage  with  increasing  pipe 
diameter  and  times  were  investigated  using  data 
from  a  number  of  North  American  cities  (New 
York,  Philadelphia  in  the  U.S.;  St.  Catharines  and 
Winnipeg  in  Canada).  Failure  rates  for  cast-iron 
pipe  decreased  with  increasing  diameter.  Changes 
in  pipe  failure  rates  for  the  various  modes  of  fail- 
ures were  examined  in  detail.  Asbestos-cement  and 
cast-iron  pipe  overall  failure  rates  increased  with 
time,  but  for  different  reasons.  Analysis  of  modes 
of  failure  showed  that  joint  failure  predominated  in 
cast-iron  pipe  systems  with  bolted  and  universal 
joints,  whereas  circumferential  cracking  was  the 
predominant  mode  of  failure  in  asbestos-cement 
pipe  systems.  These  results  provide  indications  of 
problem  areas  that  should  be  considered  in  the 
costing/design  of  pipe  networks.  (Rochester-PTT) 
W86-05469 


CONCRETE  WATER  TANKS  IN  ONTARIO, 

Slater  (W.M.)  and  Associates,  Inc.,  Toronto  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  8F. 
W86-05472 


WATER  SUPPLY  AND  WASTE  DISPOSAL  ON 
PERMANENT  SNOWFTELDS, 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  NH. 

S.  C.  Reed,  J.  R.  Bouzoun,  and  W.  T.  Tobiasson. 
Canadian  Journal  of  Civil  Engineering  CJCEB, 
Vol.  12,  No.  2,  p  344-350,  June  1985.  2  fig,  10  ref. 

Descriptors:  'Snowfields,  'Ice  cap,  'Glaciers, 
'Water  supply,  'Wastewater  disposal,  Cold  re- 
gions, Greenland,  Antarctica,  Foundation  failure, 
Temperature. 

The  snow  and  glacial  ice  on  permanent  snowfields 
must  serve  as  both  the  water  source  and  the  recep- 
tacle for  wastes  for  any  human  habitation.  In  addi- 
tion, the  snow  also  serves  as  the  support  media  for 
any  structural  foundations  and  hence  the  thermal 
aspects  of  water  supply  and  waste  disposal  can  be 
critical.  Most  activity  has  occurred  on  the  ice  caps 
of  Greenland  and  Antarctica  and  has  ranged  from 
small  transient  field  parties  to  large  permanent 
facilities  in  continuous  use  for  >25  yr.  Novel 
procedures  to  insure  the  reliable  production  of 
good  quality  water  include  trie  Rodriquez  well, 
which  uses  a  heat  source  together  with  a  pump  to 
create  a  deep  well  by  melting  ice  in  place.  Unless 
there  is  contamination  during  the  collection  or 
production  processes,  water  quality  can  be  expect- 
ed to  be  very  high.  Water  requirements  range  from 
8  L/day  as  a  'survival'  ration  to  200  L/day/person 
for  very  comfortable  permanent  habitation.  The 
various  methods  of  wastewater  disposal  that  have 
been  used  at  temporary  camps  and  permanent  sta- 
tions are  described,  including  the  results  from  stud- 
ies that  defined  the  fate  of  the  wastewater  follow- 
ing its  discharge  to  the  snow.  Such  definition  is 
important  to  insure  protection  of  the  water  supply 
as  well  as  the  thermal  integrity  of  any  foundation. 
(Rochester-PTT) 
W86-05473 


RECOVERY  OF  COIJFORMS  IN  THE  PRES- 
ENCE OF  A  FREE  CHLORINE  RESIDUAL, 
Grand  Rapids  Water  Dept.,  MI. 
J.  T.  Wierenga. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  77,  No.  11,  p  83-88,  November 
1985.  2  fig,  2  tab,  15  ref. 

Descriptors:  'Conforms,  'Chlorination,  Grand 
Rapids,  Michigan,  Bacteria,  Potable  water,  'Water 
treatment,  Water  distribution. 

Despite  the  presence  of  a  free  chlorine  residual, 
significant  numbers  of  coliforms  were  recovered 
from  the  Grand  Rapids,  Mich.,  distribution  system 
during  the  summers  of  1982  and  1983.  The  first 
incident  appears  to  have  been  caused  by  entry  of  a 
slug  of  contamination  into  the  water  supply.  The 
second  incident  involved  persistent  recoveries  of 
apparent  regrowth  organisms  and  paralleled  previ- 
ous incidents  reported  by  other  utilities.  All  genera 
of  organisms    isolated    from    the   Grand    Rapids 
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system  have  been  isolated  previously  from  a  fil- 
tered chlorinated  water  supply.  The  subsequent 
discovery  of  several  defects  in  the  Grand  Rapids 
water  supply  system  points  out  the  need  to  deter- 
mine the  source  of  such  organisms.  Mechanisms  by 
which  coliforms  may  survive  in  chlorinated  distri- 
bution systems  include  encapsulation,  association 
with  tubercle  material,  cell  clumping,  adhesion  to 
pipe  surfaces  or  suspended  particulate  matter,  and 
lodgment  within  suspended  solids.  Utilities  should 
be  alert  to  the  fact  that  coliforms  can  be  recovered 
from  filtered  distribution  waters  despite  the  pres- 
ence of  a  free  chlorine  residual.  Until  otherwise 
demonstrated,  such  recoveries  should  be  treated  as 
a  serious  contamination  problem.  A  free  chlorine 
residual  and  bacterial  sampling  should  not  be  relied 
upon  to  ensure  safe  potable  water.  (Main-PTT) 
W86-05514 


HYDRAULIC    BEHAVIOR    OF    DECLINING 
RATE  FJXTRATION, 

Hidrosan  Ltd.,  Bogata  (Columbia). 

For  primary  bibliographic  entry  see  Field   5D. 

W86-05515 


EFFECTS  OF  CHLORINE  AND  AMMONIA 
APPLICATION  POINTS  ON  BACTERICIDAL 
EFFICD2NCY, 

Southern  California  Metropolitan  Water  District, 

Los  Angeles. 

E.  G.  Means,  III,  T.  S.  Tanaka,  D.  J.  Otsuka,  and 

M.  J.  McGuire. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  1,  P  62-69,  January  1986. 

10  fig,  3  tab,  51  ref. 

Descriptors:  *Chlorination,  'Chlorine,  'Chlora- 
mines,  'Disinfection,  'Ammonia,  Water  treatment, 
Bacteria,  Potable  water,  Bioindicators,  Pilot  plants. 

Data  in  the  literature  uniformly  designate  chlora- 
mines  as  less  effective  for  the  disinfection  of  water 
for  potable  use  than  free  residual  chlorine.  Many 
treatment  plants  in  the  United  States  that  use 
chloramines  successfully  apply  ammonia  first.  The 
bactericidal  efficiences  of  chloramines  produced 
by  (1)  concurrent  addition  of  chlorine  and  ammo- 
nia to  the  influent  water,  (2)  prechlorination  fol- 
lowed by  addition  of  ammonia,  and  (3)  preammon- 
iation  were  compared  with  that  of  free  residual 
chlorine  during  pilot  testing.  Coliform  bacteria 
were  found  to  be  a  poor  indicator  of  the  relative 
ability  of  the  application  schemes  to  disinfect 
water.  Concurrent  chlorine  and  ammonia  applica- 
tion, prechlorination  followed  by  addition  of  am- 
monia, and  free  residual  chlorination  generally 
produced  low  total  bacteria  counts  in  the  pilot- 
plant  effluent.  Preammoniation  resulted  in  the 
highest  frequency  of  elevated  total  bacteria  count 
in  the  plant  effluent.  It  is  concluded  that  chlora- 
mination  effectively  reduces  trihalomethanes  and, 
with  long  contact  times,  provides  disinfection  that 
is  statistically  equivalent  to  that  observed  with  free 
chlorine.  In  addition,  chloramines  will  reduce  bac- 
teria in  the  treatment  plant  effluents  to  acceptable 
levels.  (Main-PTT) 
W86-05516 


LEGIONELLA  CONTAMINATION  OF  A 
PREOPERATIONAL  TREATMENT  PLANT, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Microbiolo- 
gy- 

L.  Voss,  K.  S.  Button,  R.  C.  Lorenz,  and  O.  H. 
Tuovinen. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  1,  p  70-75,  January  1986. 

Descriptors:  'Legionella,  'Water  treatment  facili- 
ties, Pipes,  Bacteria,  Chlorination,  Flushing, 
Plumbing. 

A  study  of  the  distribution  of  Legionella  in  a 
newly  constructed  water  treatment  facility  found 
Legionella  pneumophila  (serogroup  1)  in  both  hot- 
and  cold-water  lines.  The  contamination  was  moni- 
tored by  bacterial  enumeration  of  samples  collect- 
ed from  various  sites  in  the  building  and  from 
disassembled  plumbing  fixtures.  Legionella  colo- 
nies were  generally  detectable  within  48  to  72  h. 
Repeated  flushing  and  hyperchlorination  were  in- 


adequate as  decontamination  procedures.  Legion- 
ella and  total  counts  decreased  upon  flushing. 
However,  Legionella  was  still  detectable  at  low 
densities  even  after  60  min  of  flushing.  Legionella 
was  detected  within  2  days  of  chlorination.  Appar- 
ently, the  organism  had  colonized  areas  not  acces- 
sible to  chlorination  and  flushing.  The  data  indi- 
cate that  Legionella  is  able  to  proliferate  in  cold- 
water  systems  reaching  densities  at  least  as  great  as 
those  found  in  hot-water  systems.  Thus,  it  is  not 
confined  to  habitats  with  elevated  temperatures. 
(Main-PTT) 
W86-05517 


DIATOMACEOUS  EARTH  FILTRATION  OF 
GIARDIA  CYSTS  AND  OTHER  SUBSTANCES, 

Microfloc  Products,  New  Brighton,  MN.  Johnson 

Div. 

K.  P.  Lange,  W.  D.  Bellamy,  D.  W.  Hendricks, 

and  G.  S.  Logsdon. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  12,  p  76-84,  January  1986. 

7  fig,  3  tab,  19  ref. 

Descriptors:  'Diatomaceous  earth,  'Filtration, 
'Giardia,  'Water  treatment,  Giardiasis,  Bacteria, 
Turbidity,  Coliforms,  Pilot  plants,  Horsetooth  Res- 
ervoir, Chlorination,  Disinfection,  Alum,  Hydrau- 
lic loading. 

Research  was  conducted  to  ascertain  the  suitability 
of  diatomaceous  earth  (DE)  filtration  for  the  re- 
moval of  Giardia  cysts.  Removal  of  turbidity,  total 
coliform  bacteria,  standard  plate  count  bacteria, 
and  particles  were  also  determined.  The  experi- 
mental program  utilized  a  diatomaceous  earth  pilot 
plant  that  had  a  1-sq  ft  (0.09-sq  m)  septum.  The 
Giardia  concentrate  was  added  to  a  filter  feed  tank. 
The  tank  was  filled  with  Horsetooth  Reservoir 
water.  Testing  began  with  precoating,  and  the 
recycle  was  continued  for  10  min  while  10  mg 
chlorine/L  was  added  for  disinfection.  The  chlo- 
rine was  purged  and  sampling  started  after  a  30- 
min  washout  period.  Pilot-tests  resulted  in  virtually 
100%  removal  of  Giardia  Iambi ia  cysts  for  both 
coarse  and  fine  grades  of  diatomaceous  earth  over 
a  wide  range  of  conditions.  Removals  of  turbidity 
and  total  coliform  bacteria  were  functionally  de- 
pendent on  the  grade  of  diatomaceous  earth.  Alum 
coating  increased  removal  rates.  Increased  hydrau- 
lic loading  caused  a  decrease  in  efficiency.  (Main- 
PTT) 
W86-05518 


POTABLE  WATER  TREATMENT  WITH  03 
AND  BAC  IN  CHINA, 

Harbin  Civil  Engineering  Inst.  (China).  Water  Pol- 
lution Control  Lab. 
B.  Wang,  J.  Tian,  and  J.  Yin. 
Effluent  and  Water  Treatment  Journal  EWTJAG, 
Vol.  25,  No.  10,  p  371-378,  October  1985.  17  fig,  1 
tab,  17  ref. 

Descriptors:  'Water  treatment,  'Ozone,  'Potable 
water,  'China,  'Biological  activated  carbon,  Sand 
filtration,  Ozonation,  Filtration,  Turbidity,  Color 
removal,  Ammonia,  Odor  control,  Organoleptic 
properties,  Taste,  Sulfides,  Phenols. 

The  drinking  water  sources  of  Harbin  City,  the 
capital  of  Heilongjiang  Province,  have  been  heavi- 
ly polluted  by  municipal  and  industrial 
wastewaters  from  upstream  cities  and  itself.  A  pilot 
plant  was  designed  and  installed  to  conduct  com- 
parative studies  of  four  different  treatment  process- 
es: direct  filtration  and  adsorption  through  activat- 
ed carbon  column  (BAC  process),  preozonation- 
biological  activated  carbon  process  (03  +  BAC 
process),  preozonation-rapid  sand  filtration  process 
(03  +  SF  process)  and  preozonation-rapid  sand 
filtration-biological  activated  carbon  process  (03 
+  SF  +  BAC).  Several  kinds  of  polluted  water 
from  different  sources  were  used  in  the  experi- 
ment. It  was  found  that  all  four  treatment  process- 
es tested  in  the  study  were  capable  of  effectively 
removing  turbidity-forming  substances  when  rea- 
sonable backwashing  periods  were  maintained.  Of 
the  four  processes,  the  process  03  +  BAC  exhibit- 
ed higher  removal  efficiency  than  the  BAC  proc- 
ess. BAC  and  03  +  SF  are  not  very  effective  in 
removing  color.  Both  03  +  BAC  and  03  +  SF  + 


BAC  removed  color  at  much  higher  efficiencies. 
All  treatment  processes  were  effective  in  removing 
taste  and  odor  caused  by  sulfides,  ammonium, 
phenols,  and  other  odorous  pollutants.  Hydrogen 
sulfide  and  ammonium  can  be  removed  by  ozona- 
tion. When  the  groundwater  is  aerated,  the  ferrous 
ions  can  be  easily  oxidized  into  hydroxides.  Ozone 
was  effective  in  oxidizing  Mn2+  ions  into 
MnO(OH)2.  The  MnO(OH)2  floes  are  removed 
from  water  through  filtration.  The  processes  03  + 
BAC  and  03  +  SF  +  BAC  are  most  effective  in 
removing  organic  matter  with  effluent  concentra- 
tions below  the  WHO  standard  for  drinking  water. 
(Main-PTT) 
W86-05521 


UPGRADING  THE  SALEM  MUNICIPAL 
WATER  SYSTEM  FROM  1914  TO  1984, 

Linenthal  Eisenberg  Anderson,  Inc.,  Boston,  MA. 
P.  D.  Guertin,  P.  Knowlton,  and  P.  S.  Niman. 
New  England  Water  Works  Association  Journal, 
Vol.  99,  No.  3,  p  236-248,  September,  1985.  3  fig,  4 
ref. 

Descriptors:  'Salem,  'Municipal  water,  'Water 
supply  systems,  Massachusetts,  Pumping  stations, 
Reservoir,  Water  mains,  Wenham  Lake,  Folly  Hill, 
Reservoir,  Water  treatment  facilities,  Cost  analysis, 
Construction,  Reservoirs. 

The  Salem  water  system,  one  of  the  oldest  public 
supplies  in  the  northeast,  undertook  its  last  major 
renovation  after  1914.  Designers  of  the  system 
placed  great  emphasis  on  being  able  to  provide 
water  to  the  city  under  catastrophic  conditions. 
Major  factors  causing  problems  are  a  result  of: 
excessive  residence  time  in  the  distribution  system; 
lack  of  turnover  in  the  10  million  gallon  Folly  Hill 
reservoir;  long  deadend  lines;  and  miles  of  old 
unlined  cast  iron  mains.  The  City  decided  to  up- 
grade a  portion  of  the  core  system.  The  proposed 
work  was:  to  construct  a  new  high  lift  pumping 
station  at  Wenham  Lake  with  operational  control 
combined  with  the  filtration  plant;  clean  and  line 
and/or  reinforce  the  cast  iron  feed  main  from  the 
Wenham  Lake  Pumping  Station  to  the  Folly  Hill 
Reservoir;  and  refurbish  the  Folly  Hill  Reservoir. 
These  major  system  improvements  will  increase 
the  realiability  and  quality  of  water,  but  will  not  be 
adequate  to  significantly  improve  the  distribution 
system.  The  new  pumping  station  and  filtration 
plant  will  share  a  primary  meter  allowing  a  reduc- 
tion in  the  demand  rate  classification  and  save  the 
combined  facilities  approximately  $22,000  per  year 
in  power  costs.  It  was  deemed  desirable  to  investi- 
gate the  feasibility  of  constructing  a  new  parallel 
24  inch  diameter  main  between  the  Wenham  Lake 
pumping  station  and  the  Folly  Hill  reservoir,  pro- 
viding the  city  with  two  mains,  either  of  which  is 
capable  of  delivering  the  total  demand.  Proposed 
water  main  construction  will  permit  reduced  oper- 
ating costs,  improved  system  reliability  and  im- 
proved water  quality.  In  order  to  insure  adequate 
turnover,  the  inlet/outlet  system  of  the  reservoir 
was  redesigned  to  eliminate  stagnant  areas.  The 
project  described  will  provide  a  new  strong  main 
core  feed  delivery  system  into  the  distribution  grid. 
However,  much  work  needs  to  be  done  to  bring 
the  grid  to  1984  conditions.  (Main-PTT) 
W86-05538 


PROVISIONS  IN  DESIGN  AND  MAINTE- 
NANCE TO  PROTECT  WATER  QUALITY 
FROM  ROOF  CATCHMENTS, 

Dundee  Univ.  (Scotland). 

G.  Michaelides,  and  R.  Young. 

International   Journal   of  Environmental    Studies 

IJEVAW,  Vol.  25,  No.  1/2,  p  1-11,  June  1985.  2 

fig,  25  ref. 

Descriptors:  'Rain  water,  'Domestic  water, 
'Design  considerations,  'Rooftop  collection, 
Water  tanks,  Waterproofing,  Water  quality  con- 
trol, Water  pollution  prevention,  Water  treatment, 
Water  storage,  Plumbing. 

Design  considerations  applicable  to  collection  of 
water  for  domestic  use  from  rooftop  catchments 
are  discussed  under  the  following  headings:  roof- 
ing materials,  paint,  other  precautions  (relative  to 
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trees,  birds,  aerial  spraying,  debris),  inflow  system, 
separation  (of  early  and  later  rainwater),  locating 
storage  tanks,  storage  tank  construction  materials 
and  methods  (cement-based  materials,  lead, 
copper,  iron,  steel,  brick  or  stone,  plastic  lining, 
asphalt  or  tar  waterproofing),  screening  and  cover- 
ing, preventing  entry  of  settled  particles,  cool  stor- 
age conditions,  design  considerations  in  water  de- 
livery, maintenance  of  water  quality  (collection 
and  inflow  systems,  storage  systems),  effectiveness 
and  realization  of  measures,  and  water  treatment. 
(Rochester-PTT) 
W86-05581 


ENTROPY     ANALYSIS     OF     WATER     AND 
WASTEWATER  TREATMENT  PROCESSES, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Water  and  Soil  Environment  Div. 

For  primary  bibliographic   entry   see   Field   5D. 

W86-05582 


TREATMENT   OF   WATER    CLOSET    FLUSH 
WATER  FOR  RECYCLE  AND  REUSE, 

Texas  Univ.  at  Arlington.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic   entry   see  Field   5D. 
W86-05585 


MATHEMATICAL  MODELLING  OF  MOBILE 
BED  FILTRATION  WITH  CONTACT  FLOCCU- 
LATION-FILTRATION  ARRANGEMENT, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

S.  Vigneswaran,  and  C.  Visvanathan. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 

Vol.  25,  No.  9,  p  309-314,  September  1985.  5  fig,  2 

tab,  7  ref. 

Descriptors:  'Mathematical  models,  'Flocculation, 
•Filtration,  *Water  treatment,  'Mobile  bed  filtra- 
tion, Pretreatment  of  water,  Mathematical  analysis, 
Mathematical  equation. 

Conventional  water  treatment  plants  employ  unit 
operations  such  as  rapid  mixing,  flocculation,  sedi- 
mentation, filtration  and  disinfection.  All  these  pre- 
treatment units  lead  to  an  increase  in  operational 
costs.  Direct  filtration  is  one  of  the  recent  develop- 
ments in  the  filtration  processes,  and  is  being  devel- 
oped with  only  screening,  coagulant  addition, 
rapid  mixing  and  flocculation  prior  to  filtration. 
Contact  flocculation-filtration  is  a  further  modifi- 
cation of  direct  filtration,  with  only  a  chemical 
holding  tank  in  the  pretreatment  unit,  allowing 
large  savings  to  be  achieved  with  this  process.  The 
main  drawback  is  the  clogging  of  the  filter  bed. 
Mathematical  formulation  of  suspended  solids  re- 
moval in  contact-flocculation  filtration  is  complex 
since  both  flocculation  and  suspended  solids  re- 
moval occur  within  the  filter  bed  itself.  In  this 
study,  a  mathematical  formulation  was  developed 
for  contact  flocculation-filtration  incorporating  the 
flocculation  phenomena  in  ideal  conditions.  This 
model  can  be  modified  for  contact-flocculation 
filtration  by  taking  into  account  the  flocculation 
phenomena  within  the  filter  bed.  This  requires  the 
development  of  empirical  equations  relating  the 
floe  size  variation  with  velocity  gradient  and  floc- 
culation time  form  laboratory-scale  flocculation  ex- 
periments with  the  same  suspension  used  for  filtra- 
tion. The  value  alpha  sub  p  beta  appearing  in  the 
model  was  found  to  increase  in  filtration  velocity 
instead  of  remaining  constant.  This  is  the  main 
drawback  of  the  model.  (Khumbatta-P  II) 
W86-05607 


APPLICATION  OF  CONTAMINANT  ARRTVAL 
DISTRIBUTIONS  TO  THE  SIMULATION  AND 
DESIGN  OF  HYDRAULIC  DECONTAMINA- 
TION MEASURES  IN  POROUS  AQUIFERS, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 

serbau. 

For  primary   bibliographic   entry   see   Field   5G. 

W86-05728 


WATER    REUSE:    PROBLEMS    AND    SOLU- 
TIONS, 

For  primary   bibliographic  entry   see   Field   5D. 


W86-O5800 


EFFECT  OF  PHOSPHORUS  LIMITATION 
DECREE  IN  DETERGENTS  ON  THE  PHOS- 
PHORUS LOAD  IN  MUNICIPAL 
WASTEWATER-  COMPARISON  OF  CALCU- 
LATED AND  MEASURED  DATA, 
Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
lungswasserwirtschaft. 

For  primary   bibliographic   entry  see  Field   5G. 
W86-05820 


CHARACTERISTICS  OF  DYSGONIC,  HETER- 
OTROPHIC BACTERIA  FROM  DRINKING 
WATER, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-05827 


1980-81  DROUGHT  IN  SOUTHEASTERN  NEW 
YORK, 

State  Univ.  of  New  York  at  Albany.   Dept.  of 

Atmospheric  Science. 

For  primary  bibliographic  entry  see  Field  3B. 

W86-05831 


INFLUENCE  OF  OZONE,  OXYGEN,  AND 
CHLORINE  ON  BIOLOGICAL  ACnvrTY  ON 
BIOLOGICAL  ACTTVATED  CARBON, 

Pretoria   Univ.   (South  Africa).   Dept.   of  Water 

Utilisation  Engineering. 

J.  van  Leeuwen,  E.  M.  Nupen,  and  P.  A.  du  T. 

Carstens. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol.  7, 

No.  4,  p  287-297,  Fall   1985.  2  fig,  3  tab,  9  ref. 

Descriptors:  *Ozone,  'Water  treatment,  'Activat- 
ed carbon,  'Effluents,  Biodegradability,  Oxygen, 
Chlorine,  Preozonation,  Potable  water,  Secondary 
wastewater  treatment,  Activated  sludge. 

Activated  carbon  treatment  has  proved  to  be  indis- 
pensable ensuring  a  high  quality  of  potable  water 
from  secondary  effluents.  A  reduction  in  cost  was 
investigated  by  using  ozone  as  a  oxidative  pretreat- 
ment. The  ozone  not  only  removed  part  of  the 
organic  load,  but  also  let  to  a  more  favorable 
biological  activated  carbon  (BAC)  performance. 
Ozone,  particularly,  in  a  dosage  of  about  5  mg/L, 
promoted  increased  biodegradability,  while  chlo- 
rine and  oxygen  (in  addition  to  the  dissolved 
oxygen  already  in  the  effluent)  had  no  significant 
effect.  (Adams-PTT) 
W86-05840 


ZOOFLAGELLATES  IN  AN  ANAEROBIC 
WASTE  STABILIZATION  POND  SYSTEM  IN 
MEXICO, 

Universidad    Nacional    Autonoma    de    Mexico, 

Mexico  City. 

For  primary  bibliographic  entry  see   Field   5D. 

W86-05843 


COMMITTEE  REPORT:  CURRENT  PRACTICE 
IN  BACTERIOLOGICAL  SAMPLING. 

American  Water  Works  Association,  New  York. 
American  Water  Works  Association  Journal 
JAWWA5,  Vol.  77,  No.  9,  p  75-81,  September 
1985.  16  tab,  5  ref. 

Descriptors:  'Water  sampling,  'Bacterial  analysis, 
Water  analysis,  Monitoring,  Water  quality,  Water 
conveyance. 

A  survey  of  AWWA  utility  members  indicated 
that  there  is  a  great  variability  among  sampling 
programs  for  microbiological  monitoring  of  water 
distribution  systems.  This  variability  includes  the 
number  of  samples  collected,  the  use  of  check 
samples,  the  patterns  of  sample  collection  over  the 
area  of  the  distribution  system  and  over  time,  and 
the  sample  collection  and  laboratory  examination 
techniques.  The  variability  in  these  factors  suggests 
that  the  significance  of  the  monitoring  results  may 
be  quite  different  among  the  various  water  distri- 
bution systems.  Since  little  research  has  been  con- 


ducted on  the  various  elements  of  a  sampling  pro- 
gram, there  is  as  yet  no  basis  for  specifying  the 
sampling  procedures  for  an  ideal  bacteriological 
monitoring  program.  (Doria-PTT) 
W86-05871 


PRIVATIZATION   OF   WATER   SYSTEMS   IN 
FRANCE, 

Compagnie  Generate  des   Eaux,   Paris  (France). 
For  primary  bibliographic  entry  see  Field  6E. 
W86-05872 


SELECTING  POLYMERIC  FLOCCULANTS 
FOR  WATER  TREATMENT, 

Calgon  Corp.,  Pittsburgh,  PA.  Water  Management 
Div. 

R.  P.  Kim. 

Public  Works,  Vol.  116,  No.  9,  p  108-110,  Septem- 
ber 1985.  2  fig. 

Descriptors:  'Water  treatment,  'Polymers,  'Floc- 
culation, Sludge,  Resins,  Ion  exchange, 
Wastewater  treatment. 

Today,  there  is  a  wide  choice  of  cationic,  anionic 
and  nonionic  polymeric  chemicals  with  electrical 
charge  densities  ranging  from  the  high  through 
medium  and  low  for  flocculants.  Polymer  mole- 
cules range  in  chain  length  from  short  to  long  and 
are  available  as  commercial  products  as  solutions, 
emulsions,  or  granules.  Product  activities  go  from 
as  low  as  4%  in  some  1  liquids  to  nearly  100 
percent  in  dry  forms.  Polymer  manufacturers  can 
also  provide  physical  blends  customized  for  specif- 
ic applications.  Each  of  these  polymer  products 
was  first  developed  in  response  to  a  specific  need 
in  some  industry, and  have  been  in  use  as  floccu- 
lants for  about  30  years.  They  also  have  been  used 
to  dispense  sludge  in  steam/condensate  systems.  In 
this  application,  anionic  polymers  are  used  to 
impart  negative  charges  to  sludge  particles  and 
boiler  surfaces  so  particles  repel  each  other,  remain 
finely  dispersed  and  do  not  adhere  to  metal  sur- 
faces. (Khumbatta-PTT) 
W86-05876 


PRIVATE  SECTOR  FINANCING  FOR  WATER 
SYSTEMS, 

Young  (Arthur)  and  Co.,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  6C. 

W86-05882 


REMOVING  TRTHALOMETHANES  BY 
PACKED-COLUMN  AND  DUFUSED  AER- 
ATION, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

L.  J.  Bilello,  and  J.  E.  Singley. 

American    Water     Works    Association     Journal 

JAWWA5,  Vol.  78,  No.  2,  p  62-71,  February  1986. 

19  fig,  6  tab,  8  ref. 

Descriptors:  'Trihalomethanes,  'Packed  columns, 
•Diffused  aeration,  'Aeration,  'Water  treatment, 
Chlorinated  hydrocarbons,  Flow  rate,  Chloroform, 
Water  pollution  treatment. 

The  performance  of  packed-column  and  diffused 
aeration  for  removing  trihalomethanes  from  drink- 
ing water  was  related  to  water  source,  water  tem- 
perature, contaminant  concentration,  and  other 
process  variables.  Data  obtained  from  this  study 
were  compared  with  theoretical  predictions  and 
with  the  results  of  previous  feasibility  studies. 
Total  trihalomethane  removals  of  >95%  can  be 
achieved  in  a  packed  column  regardless  of  the 
initial  concentration.  The  effectiveness  of  a  packed 
column-  is  dependent  on  the  water  temperature,  the 
packing  medium  used,  the  surface  loading  rate  of 
the  water,  the  depth  of  packing,  and  the  volumet- 
ric ratio  of  the  air  flow  to  water  flow.  Performance 
was  not  shown  to  be  related  to  the  concentration 
of  the  contaminant  (chloroform)  or  to  the  water 
source.  In  addition  to  providing  conceptual  design 
data  for  packed  columns,  pilot-scale  studies  were 
useful  in  optimizing  operational  conditions  and 
choosing  cost-effective  designs.  Data  obtained  for 
pilot  columns  are  representative  of  the  perform- 
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ice  of  large  full-scale  systems,  as  demonstrated  by 
jmparison  of  the  results  for  a  6-in  (15.2-cm) 
}lumn  with  those  for  a  15-in  (38-cm)  column, 
iffused  aeration  improved  with  increased  water 
;pths  and  air-to-water  ratios.  Distribution  of  air 
ong  a  channel  was  not  an  advantage  over  a  single 
r  source.  Performation  was  related  more  to  the 
alume  of  air  applied  than  to  how  it  was  applied. 
5oria-PTT) 
/86-05885 


IABILITY  OF  TURBIDITY  IN  RAW  WATER 
ND  ITS  RELATIONSHD?  TO  CHLORINE 
'EMAND, 

nvironmental  Protection  Agency,  Cincinnati, 
iH.  Hazardous  Waste  Engineering  Research  Lab. 
.  L.  Katz. 

jnerican  Water  Works  Association  Journal 
\WWA5,  Vol.  78,  No.  2,  p  72-75,  February  1986. 
fig,  6  tab,  Href. 

lescriptors:  *Turbidity,  *Raw  water,  *Chlorine 
emand,  'Stability,  Physical  properties,  Chemical 
roperties,  Water  analysis,  Organic  carbon,  Nitro- 
en,  Kjeldahl  procedure,  Suspended  solids,  Inor- 
anic  compounds. 

l  this  study,  160  raw  water  samples  collected 
iroughout  the  United  States  were  examined  for 
hlorine  demand,  turbidity,  and  other  chemical 
arameters  to  determine  whether  these  parameters 
/ere  interrelated.  Other  parameters  such  as  total 
rganic  carbon,  total  Kjeldahl  nitrogen,  volatiles, 
uspended  solids,  particle  size,  and  inorganics  were 
[so  examined.  Eighty-nine  of  these  samples  were 
Iso  examined  over  a  one-week  period  to  deter- 
line  the  stability  of  the  turbidity  values  over  one, 
iiree,  and  seven  days.  Changes  in  turbidity  ap- 
eared  in  about  77%  of  the  samples  in  the  range  of 
.05-1  ntu,  90%  of  samples  in  the  1-5  ntu  range, 
nd  96%  of  those  >  5.0  ntu.  In  some  cases,  more 
ban  a  200%  change  in  turbidity  is  reflected.  In 
3%  of  the  samples,  changes  of  10-50%  were  seen. 
lecause  of  this  strong  indication  of  the  inherent 
istability  of  turbid  raw  water  samples,  measure- 
lents  of  samples  should  be  done  immediately  on 
ite  to  ensure  accuracy  of  turbidity  readings. 
Doria-PTT) 
V86-05886 


MATURE  OF  ORGANICS  REMOVED  DURING 
rREATMENT  OF  MISSISSIPPI  RP7ER 
VATER, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

timing  Engineering. 

A.  J.  Semmens,  and  A.  B.  Staples. 

American    Water    Works    Association    Journal 

AWWA5,  Vol.  78,  No.  2,  p  76-81,  February  1986. 

'.  fig,  10  tab,  27  ref. 

descriptors:  *Water  quality,  'Mississippi  River, 
'Organic  compounds,  *  Water  treatment,  Quality 
:ontrol,  Chlorinated  hydrocarbons,  Potable  water, 
rrihalomethanes,  Alum,  Activated  carbon,  Ad- 
orption. 

\  single  sample  of  Mississippi  River  water  was 
.objected  to  various  pretreatments  (lime  softening, 
ilum  coagulation,  and  iron-polymer  coagulation) 
jefore  being  applied  to  columns  of  granular  acti- 
vated carbon.  Samples  of  water  were  taken  from 
the  raw  river  water,  after  pretreatment,  and  after 
:arbon  adsorption.  The  organic  content  of  these 
samples  was  characterized,  and  the  following  con- 
clusions can  be  drawn  from  analysis  of  the  data 
:ollected.  Forty  percent  of  the  organic  content  of 
the  sample  was  characterized  hydrophobic  and 
60%  hydrophilic.  The  molecular  weight  distribu- 
tions of  the  river  water  for  the  fractions  <1K,  1- 
10K,  10-100K,  and  >100K,  were  23,  50,  10,  and 
17%  respectively,  based  on  total  organic  carbon 
analysis.  Pretreatment  with  alum,  iron-polymer,  or 
lime  resulted  in  the  removal  of  mainly  acidic  and 
neutral  organic  compounds.  Hydrophobic  organics 
were  slightly  better  removed  than  hydrophilic 
compounds,  and  coagulation  gave  better  organics 
removal,  but  lime  addition  was  not  optimized  for 
organic  removal.  Total  trihalometahane  (THM) 
formation  potential  analyses  were  conducted  on 
polarity  fractions  for  the  differently  treated  waters. 
Trihalomethane   precursors   were   almost   evenly 


split  between  the  hydrophobic  and  hydrophilic 
fractions  in  the  raw  water.  There  appeared  to  be 
significant  differences  in  the  character  and  distribu- 
tion of  THM  precursors  between  lime-treated  and 
coagulated  waters  before  and  after  granular  acti- 
vated carbon  (GAC)  treatment.  Higher  molecular 
weight  organics  were  most  effectively  removed 
during  pretreatment.  Lower  molecular  weight  or- 
ganics were  effectively  reduced  by  GAC.  After 
lime  treatment,  the  concentration  of  low  molecular 
weight  organics  (<1K)  appeared  to  increase  (by 
approximately  30%).  The  effluent  samples  from 
GAC  contained  mainly  low  molecular  weight  hy- 
drophilic neutral  and  acidic  organics.  (Doria-PTT) 
W86-05887 


DESORPTION  OF  ORGANICS  FORMED  ON 
ACTTVATED  CARBON, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
E.  A.  Voudrias,  V.  L.  Snoeyink,  and  R.  A.  Larson. 
American  Water  Works  Association  Journal 
JAWWA5,  Vol.  78,  No.  2,  p  82-86,  February  1986. 
2  fig,   3  tab,   17  ref.  NSF  Grant  CEE81-10024. 

Descriptors:  *Desorption,  *Activated  carbon,  •Or- 
ganic compounds,  *Water  treatment,  Chlorine, 
Phenols,  p-benzoquinone,  2,4-dichlorophenol,  4,4'- 
dihydroxyphenyl,  Pretreatment  of  water,  Alkalini- 
ty- 
Free  and  combined  chlorine  react  with  phenols 
adsorbed  on  granular  activated  carbon  (GAC)  to 
produce  a  series  of  oxidation  products  not  formed 
in  the  absence  of  carbon.  Some  of  these  products, 
e.g.,  p-benzoquinone,  can  be  displaced  into  the 
effluent  by  the  introduction  of  a  strongly  adsorbed 
compound,  e.g.,  2,4-dichlorophenol,  into  the  influ- 
ent. Other  products,  e.g.,  4,4'-dihydroxybiphenyl, 
are  very  strongly  adsorbed  and  occupy  adsorption 
sites  that  would  otherwise  be  available  for  removal 
of  other  compounds  in  the  influent.  In  vie  of  these 
findings  and  the  other  undesirable  effects  of  prech- 
lorination (e.g.,  corrosivity  for  low  alkalinity  water 
and  formation  of  taste-  and  odor-causing  com- 
pounds, trihalomethanes,  and  other  chlorinated  or- 
ganics), processes  resulting  in  the  contact  of  chlo- 
rine with  GAS  need  to  be  reevaluated.  (Doria- 
PTT) 
W86-05888 


ECONOMICS  OF  PUMPING  AND  THE  LTTLI- 
ZATION  FACTOR, 

Melbourne  Univ.,  Parkville  (Australia). 

For  primary  bibliographic  entry  see  Field  8B. 

W86-05975 


POTENTIAL  FORMATION  OF  BROMOPHEN- 
OLS  IN  BARCELONA'S  TAP  WATER  DUE  TO 
DADLY  SALT  MINE  DISCHARGES  AND  OC- 
CASIONAL PHENOL  SPILLS, 

Sociedad  General  de  Aguas  de  Barcelona  (Spain). 
F.  Ventura,  and  J.  Rivera. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  36,  No.  2,  p  219-225, 
February  1986,  4  fig,  20  ref. 

Descriptors:  *Water  pollution  sources,  *Drinking 
Water,  *Chlorination,  *Mine  Drainage,  *Salt 
mines,  *Bromophenols,  Phenol,  Bromide,  Water 
treatment,  Barcelona,  Spain. 

Three  million  people  obtain  drinking  water  from 
the  Llobregat  River  which  is  contaminated  with 
bromide  (1-3.5  mg/1)  and  phenol  (0.1-6  mg/1)  from 
salt  mines  upstream.  Brominated  trihalomethanes 
were  the  predominant  species  in  the  drinking 
water.  The  bromophenols  may  be  formed  during 
normal  chlorination  at  the  water  treatment  plant. 
(McFarlane-PTT) 
W86-05997 


WAYS  TO  TACKLE  THE  VOC  PROBLEM, 

Culp/Wesner/Culp,  Cameron  Park,  CA. 
B.  R.  Willey,  and  R.  B.  Williams. 
Water/Engineering  and  Management  WENMD2, 
Vol.  133,  No.  5,  p  20-23,  45,  May  1986.  4  fig,  2  tab, 
14  ref. 

Descriptors:  'Aeration,  'Adsorption,  'Volatile  or- 
ganic compounds,  'Potable  water,  'Water  treat- 


ment, Granulated  activated  carbon,  Powdered  ac- 
tivated carbon,  Management  planning. 

Management  strategies  and  treatment  strategies  for 
removing  volatile  organic  compounds  (VOCs) 
from  potable  water  include  aeration  (diffused  aer- 
ation, spray  aeration,  and  waterfall  aeration),  ad- 
sorption (with  granular  activated  carbon  or  pow- 
dered activated  carbon),  and  combination  aeration- 
adsorption.  Design  considerations  in  air  stripping, 
air  stripping  process  selection,  competitive  absorp- 
tive, desorption,  effect  of  type  of  VOC  on  packed 
column  design,  and  properties  of  selected  VOCs 
are  discussed,  and  a  diagram  for  selection  of  a 
feasible  aeration  process  for  control  of  VOCs  is 
included.  (Rochester-PTT) 
W86-06038 


METER  STANDARDS  HAVE  BECOME  A  BAR- 
RIER TO  PROGRESS, 

Badger  Meter,  Inc.,  Milwaukee,  WI. 

For  primary  bibliographic  entry  see  Field  7B. 

W86-06039 


CITY  USES  TWO-PRONGED  STRATEGY  FOR 
THM  CONTROL, 

Chesapeake  Dept.  of  Public  Utilities,  VA. 

A.  Dwarkanath,  and  M.  P.  Robinson. 

Public  Works  PUWOAH,  Vol.  7,  No.  6,  p  60-61, 

June  1986.  1  tab. 

Descriptors:  'Trihalomethanes,  'Air  stripping, 
'Chlorine  dioxide,  'Water  treatment  facilities,  Vir- 
ginia, Cost  analysis,  Chloramines,  Aeration, 
Screening  matrix,  Full-scale  performance,  Jaegar 
tripack. 

Both  immediate  and  long-term  solutions  to  the 
problem  of  excessive  trihalomethanes  (THM)  in 
the  distribution  system  at  Chesapeake,  Virginia,  are 
described.  To  meet  the  short-term  goal  of  immedi- 
ate reduction  of  THM,  chlorine  dioxide  was  em- 
ployed, resulting  in  a  drop  of  THM  concentration 
from  about  600  ppb  to  20  ppb.  A  survey  was 
conducted  of  alternative  treatment  methods  and 
four  approaches  (chlorine  dioxide,  chlorine  dioxide 
and  chloramines,  air  stripping,  and  diffused  aer- 
ation) were  evaluated  in  a  screening  matrix  using 
the  following  criteria:  bacteriological  quality  assur- 
ance, THM  reduction  efficiency,  residual  effects, 
cost,  operation  and  maintenance,  ease  of  implemen- 
tation, and  regulatory  acceptance.  The  two  highest 
scores  were  for  air  stripping  and  diffused  aeration. 
The  former  was  chosen  because  of  lower  costs, 
and  a  full-scale  air  stripping  system  consisting  of 
two  14-ft  diameter  prestressed  concrete  towers  and 
associated  pumps,  blowers,  and  a  400,000-gal  clear- 
well  were  built.  The  towers  are  packed  with 
Jaegar  Tripack,  and  have  successfully  kept  THM 
levels  within  Virginia's  regulatory  limits  since 
commencing  operations  in  May  1985.  (Rochester- 
PTT) 
W86-06043 


TREATMENT  METHODS  TO  BE  STUDIED  AT 
DEMONSTRATION  PLANT, 

New  York  City  Bureau  of  Water  Supply. 

E.  Scheader,  E.  Bryant,  A.  Shanmugam,  and  G. 

Fulton. 

Public  Works  PUWOAH,  Vol.  117,  No.  6,  p  66-69, 

June  1986. 

Descriptors:  'New  York  City,  'Croton  Lake, 
'Testing  procedures,  'Pilot  plants,  Ozonation,  Di- 
atomaceous  earth  filtration,  Reservoirs,  Water  dis- 
tribution, Demonstration  plant. 

An  ongoing  program  to  construct  a  demonstration 
plant  to  investigate  treatment  of  New  York  City's 
Croton  water  supply  is  described,  including  signifi- 
cant process  test  features  and  the  overall  Croton 
improvement  program.  Topics  discussed  include: 
watershed  yield  and  quality,  Croton  supply  rates, 
significant  process  test  features  (ozonation,  diato- 
maceous  earth  (DE)  filtration,  carbon  adsorption, 
DE  recovery,  DE  flow  abrasion  tests,  baseline 
filtration,  alternative  treatment  tests,  and  mobile 
pilot  facilities),  site  work  on  the  Jerome  Park  Res- 
ervoir, distribution  works  in  Manhattan,  the  New 
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Croton  Lake  gate  house,  and  program  schedule. 
Completion  of  the  Croton  program  should  provide 
an  updated,  flexible  system  capable  of  contributing 
to  the  water  supply  needs  of  New  York  City  for 
the  next  century.  (Rochester-PTT) 
W86-06045 


IS  OZONE  THE  SOLUTION  TO  YOUR  WATER 
TREATMENT  PROBLEMS, 

Buck,  Siefert  and  Jost,  Inc.,  Paramus,  NJ. 

D.  J.  Pulice. 

Public  Works  PUWOAH,  Vol.  117,  No.  6,  p  81-84, 

138,  June  1986.  4  fig,  1  tab. 

Descriptors:  'Water  treatment,  'Water  treatment 
facilities,  'Ozone,  Ozonation,  Pilot  plants,  Activat- 
ed carbon,  Biological  filters,  Cost-benefit  analysis, 
Electrical  equipment,  Oxygen,  Potable  water, 
Drinking  water. 

The  properties  of  ozone;  pilot  plants;  ozone  gen- 
erators and  generation;  and  specifications  of  ozone 
systems  as  related  to  use  as  a  water  treatment 
methods  are  discussed.  If  ozone  is  being  considered 
as  a  method  for  water  treatment,  the  first  step 
should  be  to  construct  a  pilot  plant  designed  for 
continuous  operation.  The  type  and  complexity  of 
the  plant  depends  on  the  specific  water  treatment 
problems  and  the  results  anticipated  from  ozone 
treatment.  The  pilot  plant  can  also  include  a  high- 
rate  filter  and  secondary  ozonation,  possibly  fol- 
lowed by  a  granular  activated  carbon  filter  or  self- 
generating  biological  activated  carbon  filter.  The 
pilot  plant  helps  in  gathering  specific  information 
as  to  the  amount  of  ozone  required  (applied 
dosage)  to  satisfy  treatment  requirements  and  also 
to  obtain  other  treatment  parameters.  All  ozone 
generators  work  on  the  same  basic  principal,  that 
of  passing  dry  air  through  a  corona  discharge 
created  by  the  application  of  high  voltage  and 
frequency  across  an  air  gap.  Following  passage  of 
the  air  through  the  corona  discharge  (here  limited 
to  15  KV),  it  is  filtered,  compressed,  cooled,  and 
stored  (following  dessication).  Specifications  con- 
cerning raw  water  characteristics,  and  ambient  air 
design  systems  is  that  of  cost  vs.  benefit,  when 
considering  start-up  costs,  maintenance  costs, 
ozone  generating  costs,  etc.  (Lantz-PTT) 
W86-06047 


HOUSTON  OPTS  FOR  WATER  PLANT  EX- 
PANSION, 

Dannenbaum  Engineering  Corp.,  Houston,  TX. 
W.  H.  Ahrens. 

Public  Works  PUWOAH,  Vol.  117,  No.  6,  p  86-87, 
June  1986. 

Descriptors:  'Houston,  'Water  treatment  facilities, 
•Construction,  'Design,  Wetlands,  Sludge  dispos- 
al, Texas,  San  Jacinto  River,  Trinity  River. 

Rationale,  layout  and  operation,  construction  and 
architectural  treatment,  water  source  and  treat- 
ment, and  environmental  impact  are  discussed  with 
reference  to  the  expansion  of  the  East  Water  Puri- 
fication Plant  in  Harris  County,  Texas.  This  100- 
million  gal/day  improvement,  which  involves  a  60- 
inch  diameter  raw  water  line,  a  canal  turnout  and 
forebay,  two  50-million  gal/day  treatment  units, 
three  12.5-million  gal  prestressed  concrete  tanks,  a 
sludge  processing  system,  low  lift  transfer  and 
distribution  pump  stations,  and  filter  and  chemical 
feed  systems,  will  serve  the  city  of  Houston.  Water 
sources  are  the  San  Jacinto  River  and  the  Trinity 
River.  Wetlands  and  waters  on  the  plant  site  will 
be  left  undeveloped,  but  an  adjacent  110-acre  site 
will  be  used  for  sludge  disposal.  When  the  project 
is  completed,  the  initial  increase  in  the  city  water 
supply  will  be  75%,  with  an  ultimate  115%  in- 
crease if  expansion  options  are  carried  out.  (Roch- 
ester-PTT) 
W86-06048 


CLEANING  NEW  PIPING  SYSTEMS, 

Professional  Piping  Services,  Inc.,  Land  O'Lakes, 

FL. 

For  primary  bibliographic  entry  see  Field  8C. 

W86-06050 


REMOVING  GIARDIA  CYSTS  FROM  LOW 
TURBIDITY  WATERS  BY  RAPID  RATE  FIL- 
TRATION, 

Scientific  Research  Council,  Baghdad  (Iraq). 
M.  Y.  Al-Ani,  D.  W.  Hendricks,  G.  S.  Logsdon, 
and  C.  P.  Hibler. 

American  Water  Works  Association  Journal 
JAWWA5,  Vol.  78,  No.  5,  p  66-73,  May  1986.  9 
fig,  3  tab,  9  ref. 

Descriptors:  'Giardia  cysts,  'Low  turbidity 
waters,  'Rapid  rate  filtration,  'Water  treatment, 
Coliform  bacteria,  Chemical  pretreatment,  Turbid- 
ity, Pilot  plants,  Pretreatment  of  water,  Coagula- 
tion. 

Although  Giardia  cysts  are  widespread  in  all  kinds 
of  waters,  their  occurrence  in  low  turbidity  waters 
is  of  special  concern  because  of  problems  associat- 
ed with  the  rapid  rate  filtration  of  these  waters. 
Pilot-plant  studies  showed  that  when  effective 
chemical  pretreatment  is  employed  in  combination 
with  rapid  rate  filtration,  removals  of  turbidity, 
total  coliform  bacteria,  and  Giardia  cysts  from  low 
turbidity  waters  may  be  greater  than  80,  99.9,  and 
99.9%  respectively.  Proper  coagulation,  however, 
requires  the  careful  selection  of  chemicals  and 
dosages.  It  was  also  observed  that  for  waters 
having  turbidity  levels  <  1  ntu,  percent  reduction 
of  turbidity  can  serve  as  a  surrogate  indicator  of 
the  removal  of  Giardia  cysts.  (Main-PTT) 
W86-06060 


REMOVAL  OF  DISSOLVED  ORGANIC 
CARBON  BY  COAGULATION  WITH  IRON 
SULFATE, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Biology. 
R.  L.  Sinsabaugh  III,  R.  C.  Hoehn,  W.  R.  Knocke, 
and  A.  E.  Linkins  III. 

American  Water  Works  Association  Journal 
JAWWA5,  Vol.  78,  No.  5,  p  74-82,  May  1986.  11 
fig,  8  tab,  43  ref. 

Descriptors:  'Water  treatment,  'Organic  carbon, 
•Coagulation,  'Iron  sulfate,  Virginia,  Ferric  sul- 
fate, Settling,  Neutral  compounds,  Chlorine,  Or- 
ganohalide. 

Charge,  solubility,  and  molecular-size  characteris- 
tics of  dissolved  organic  carbon  in  raw  and  treated 
water  from  a  Virginia  reservoir  were  investigated 
to  determine  the  types  of  organic  compounds  re- 
moved by  ferric  sulfate,  coagulation,  and  settling. 
All  three  parameters  influenced  removal  of  dis- 
solved organic  carbon.  Larger  molecules  were 
more  readily  precipitated  than  smaller  ones.  Ionic 
compounds  were  more  effectively  removed  than 
neutral  compounds.  Hydrophilic  and  hydrophobic 
organics  were  preferentially  removed  over  com- 
pounds of  intermediate  solubility.  Two  main 
groups  of  organic  halide  precursors  were  identi- 
fied. Fulvic  acids  were  the  dominant  presursors  in 
raw  water;  they  reacted  rapidly  with  chlorine  and 
had  high  specific  yields,  but  were  readily  precipi- 
tated. Low-molecular-weight  neutral  compounds 
were  the  dominant  precursor  group  remaining  in 
treated  waters.  These  molecules  reacted  more 
slowly  with  chlorine  and  had  lower  organohalide 
yeilds.  (Author's  abstract) 
W86-06061 


ION  EXCHANGE  FOR  THE  REMOVAL  OF  NI- 
TRATE FROM  WELL  WATER, 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

R.  P.  Lauch,  and  G.  A.  Guter. 

American     Water     Works    Association     Journal 

JAWWA5,  Vol.  78,  No.  5,  p  83-88,  May  1986.  5 

fig,  10  tab,  5  ref. 

Descriptors:  'Ion  exchange,  'Nitrate,  'Well  water, 
•Water  treatment,  McFarland  California,  Brine, 
Operating  costs,  Capital  costs,  Maintenance. 

A  1-mgd  (3.8-ML/d)  ion  exchange  plant  was  built 
in  McFarland,  Calif.,  to  remove  excess  concentra- 
tions of  nitrate  from  one  of  the  city's  supply  wells. 
Data  are  reported  for  semiautomatic  mode  of  oper- 
ation, during  which  time  the  plant  has  performed 
satisfactorily.  Nitrate  has  been  reduced  to  less  than 
10  mg  as  nitrogen/L  and  brine  has  been  eliminated 


from  the  product  water.  Total  costs  for  the  plant, 
including  capital  and  operations  and  maintenance, 
were  24.2  cents/1000  gal.  (Main-PTT) 
W86-06062 


INFLUENCE  OF  PH  ON  THE  REMOVAL  OF 
ORGANICS  BY  GRANULAR  ACTIVATED 
CARBON, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

M.  J.  Semmens,  G.  E.  Norgaard,  G.  Hohenstein, 

and  A.  B.  Staples. 

American     Water    Works    Association    Journal 

JAWWA5,  Vol.  78,  No.  5,  p  89-93,  May  1986.  5 

fig,  2  tab,  15  ref. 

Descriptors:  'Hydrogen  ion  concentration,  'Or- 
ganics compounds,  'Granular  activated  carbon, 
•Water  treatment,  Coagulation,  Flocculation,  Ul- 
traviolet absorbance,  Trihalomethanes,  Pretreat- 
ment of  water. 

The  extent  of  organics  removal  achieved  by  co- 
agulation is  limited.  Granular  activated  carbon 
(GAC)  treatment  may  be  required  if  low  concen- 
trations of  organics  are  desired  in  the  treated 
water.  Samples  of  Mississippi  River  water  were 
mixed  rapidly  enough  to  create  a  vortex.  The 
appropriate  coagulant  dose  was  added  by  pouring 
a  known  volume  of  stock  solution  into  the  vortex 
of  a  sample.  Following  rapid  mixing,  the  mixer  was 
replace  with  a  flocculator.  Following  flocculation, 
the  contents  of  the  tank  settled  for  1  h.  The  settled 
water  was  pumped  through  a  trimedia  filter.  The 
pretreated  water  was  pumped  downward  through 
carbon  columns.  The  column  effluent  flowed  into 
collection  chambers  which  were  sampled  twice  a 
day.  Total  organic  carbon  (TOC)  and  ultraviolet 
absorbance  were  measured.  Trihalomethane 
(THM)  concentrations  were  measured  by  solvent 
extraction  and  gas  chromatography.  Operation  at 
low  pH  improved  the  performance  of  the  GAC 
columns  and  resulted  in  lower  organic  concentra- 
tions in  the  effluent.  For  an  effluent  value  of  1  mg 
TOC/L,  the  operating  capacity  of  a  carbon 
column  can  be  increased  by  a  factor  of  400  to 
500%  by  reducing  the  pH  of  adsorption  from  8.7 
to  5.0.  THM  precursor  removal  showed  the  same 
trend  as  TOC  removal.  The  reduction  of  organics 
by  coagulation  improves  dramatically  as  the  pH  is 
decreased  to  5.  The  combined  effects  of  pH  on 
coagulation  and  on  adsorption  highlight  the  need 
for  effective  pH  control.  (Main-PTT) 
W86-06063 


TECHNICAL  NOTE:  BIOLOGICAL  REMOVAL 
OF  AMMONIA  AT  ROXANA,  ILLINOIS, 

Baxter  and  Woodman,  Inc.,  Crystal  Lake,  IL. 

J.  Crooks,  V.  L.  Snoeyink,  M.  D.  Curry,  and  M.  L. 

Reynolds. 

American     Water     Works    Association     Journal 

JAWWA5,  Vol.  78,  No.  5,  p  94-95,  May  1986.  3 

fig,  1  tab,  7  ref. 

Descriptors:  *Iron,  *Ammonia,  'Drinking  water, 
•Water  treatment,  Roxana,  Illinois,  Algae,  Reac- 
tion basin,  Upflow  clarifier,  Nitrogen,  Chlorina- 
tion. 

The  use  of  an  upflow  clarifier  to  remove  oxidized 
iron  from  drinking  water  at  Roxana,  111.,  resulted 
in  the  development  of  a  population  of  nitrifying 
organisms  that  converted  ammonia  to  nitrate.  A 
much  lower  chlorine  dose  could  then  be  used  to 
achieve  a  free  chlorine  residual  in  the  water  enter- 
ing the  distribution  system.  Proper  use  of  such 
technology  should  lead  to  better  quality  drinking 
water,  possibly  at  lower  cost.  (Main-PTT) 
W86-06064 


ANALYSIS  OF  DRINKING  WATER  FOR  THE 
DETECTION  OF  TRDIALOMETHANES, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W86-06075 
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HEALTH  EFFECTS  OF  WORK  AT  WASTE 
WATER  TREATMENT  PLANTS:  A  REVIEW  OF 
THE  LITERATURE  WITH  GUIDELINES  FOR 
MEDICAL  SURVEILLANCE, 

Boston  Univ.,  MA.  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5C. 
W86-06129 


RELATION  BETWEEN  ACTIVATED  CARBON 
ADSORPTION  AND  WATER  QUALITY  IN- 
DEXES, 

Osaka  Municipal  Technical  Research  Inst.  (Japan). 
For  primary  bibliographic  entry  see  Field  5D. 
W86-06160 


5G.  Water  Quality  Control 


HAZARDOUS  WASTE  CLEANUP  AND  DISAS- 
TER MANAGEMENT, 

For  primary  bibliographic  entry  see  Field  5E. 
W86-05452 


SUPERFUND:  THE  SEARCH  FOR  CONSIST- 
ENCY, 

For  primary  bibliographic  entry  see  Field  5E. 
W86-05453 


HEALTH  ASPECTS  OF  HAZARDOUS  WASTE 
DISPOSAL, 

For  primary  bibliographic  entry  see  Field  5E. 
W86-05455 


WINNING  STRATEGIES  FOR  LAND  APPLI- 
CATION, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Municipal  Pollution  Control. 
For  primary  bibliographic  entry  see  Field  5E. 
W86-05544 


BACTERIOLOGICAL  QUALITY  OF  SELECT- 
ED BACKCOUNTRY  DRINKING  WATER 
SOURCES  UN  PISGAH  NATIONAL  FOREST, 

Winthrop  Coll.,  Rock  Hill,  SC.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05547 


DRINKING  WATER  SUPPLY  MANAGEMENT: 
AN  INTERACTIVE  APPROACH, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

J.  A.  Goodrich,  and  R.  M.  Clark. 

Journal  of  Environmental  Systems,  Vol.  15,  No.  1, 

p  1-18,  1985-86.  6  fig,  9  tab,  7  ref. 

Descriptors:  'Water  quality  control,  *Carbon  tet- 
rachloride, 'Policy  making,  'Drinking  water, 
•Interactive  systems  analysis,  'QUAL-II  model, 
•Industrial  wastes,  "Contamination,  Mathematical 
model,  Organic  chemistry,  Fluid  dynamics,  Kana- 
wha River,  West  Virginia,  Ohio  River,  Geogra- 
phy. 

In  February  1977,  a  massive  discharge  of  carbon 
tetrachloride  into  the  Kanawha  River  in  West  Vir- 
ginia threatened  much  of  the  Ohio  River  valley 
and  contaminated  drinking  water  potentially  af- 
fecting over  1  million  consumers.  This  episode 
heightened  the  awareness  of  consumers  and  deci- 
sion-makers alike  to  the  relationship  between 
wastewater  discharges  and  drinking  water  con- 
sumption. This  article  examines  the  results  of  a 
study  motivated  by  the  carbon  tetrachloride  spill 
and  examines  interactions  between  industrial  dis- 
charges and  drinking  water  supplies.  The  mecha- 
nism used  to  study  the  wastewater  discharge-water 
supply  intake  interaction  was  the  water  quality/ 
quantity  simulation  model  QUAL-II.  This  model 
was  used  to  provide  a  framework  to  bring  together 
the  diverse  elements  of  mathematical  modeling, 
fluid  dynamics,  organic  chemistry,  and  geography 
to  create  an  interactive  systems  analysis  approach 
that  can  have  an  impact  on  public  policy  on  drink- 
ing water.  (Author's  abstract) 
W86-05575 


ENVIRONMENTAL  IMPACT  ANALYSIS  IN 
WATER  POLLUTION  CONTROL, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

J.  P.  Lumbers. 

International   Journal   of  Environmental    Studies 

JJEVAW,  Vol.  25,  No.  3,  p  177-187,  July  1985.  2 

tab,  15  ref,  2  append. 

Descriptors:  •  Environmental  impact  analysis, 
•Water  quality  standards,  *Guidelines,  •Percentile 
water  quality  standards,  Systems  analysis,  Pollu- 
tion control,  Policy  making. 

The  need  for  wide-ranging  environmental  impact 
analysis  to  guide  the  establishment  of  water  quality 
objectives  and  the  associated  effluent  discharge 
standards  is  discussed.  The  particular  problems 
associated  with  water  pollution  control  are  identi- 
fied, including:  multiple  and  conflicting  demands, 
multiple  parameter  objective  specifications,  the 
stochastic  and  time-varying  nature  of  the  system, 
secondary  and  tertiary  effects,  and  time-delay. 
Current  environmental  impact  analysis  techniques 
are  described  and  discussed  and  it  is  concluded 
that  none  are  yet  able  to  satisfy  fully  the  problem 
posed  by  the  formulation  and  implementation  of 
water  pollution  control  strategies.  The  application 
of  percentile  water  quality  standards  is  discussed 
briefly  and  some  of  the  principal  difficulties  are 
outlined.  Comments  are  made  on  the  use  of  water 
quality  indices.  (Author's  abstract) 
W86-05591 


ENVIRONMENTAL  BIOTECHNOLOGY  AND 
THE  WATER  ENDUSTRY, 

Watson  Hawksley,  London  (England). 

J.  M.  Sidwick. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 

Vol.  25,  No.  8,  p  272-275,  August   1985.  7  ref. 

Descriptors:  *Environmental  biotechnology, 
•Water  treatment,  *Microorganisms,  Wastewater 
treatment,  Microbial  degradation,  Cultures,  Eng- 
land. 

Scientists  and  technologists  working  within  the 
water  industry  are  progressively  accepting  the  fact 
that  they  are  biotechnologists.  This  article  is  an 
attempt  by  one  to  put  environmental  biotechnol- 
ogy into  perspective,  and  to  persuade  at  least  some 
of  the  doubters  to  join  the  converted.  Biotechnol- 
ogy was  identified  as  an  integrated  entity  some 
time  after  the  discovery  of  DNA,  in  an  attempt  to 
become  more  widely  recognized  with  sophisticat- 
ed developments.  In  a  report  to  the  Biotechnology 
Directorate  of  the  Science  and  Engineering  Re- 
search Council,  five  principal  areas  for  the  applica- 
tion of  biotechnology  to  waste  treatment  were 
identified:  1)  the  improvement  of  existing  systems 
by  the  application  of  more  basic  bioscience  and 
more  biochemical  engineering;  2)  new  sensors  and 
automation;  3)  use  of  mutent  strains  and  genetically 
engineered  microorganisms;  4)  new  catalysts  and 
novel  reactor  designs;  and  5)  recovery  of  useful 
products  from  wastes.  Areas  where  research 
should  be  conducted  were  identified  as  the  micro- 
biology and  biochemistry  of:  1)  basic  characteris- 
tics of  the  main  species  involved,  and  further  study 
of,  unusual  biochemical  or  genetical  features;  2) 
pellet  formation  and  colonization  of  carrier  sur- 
faces; 3)  micro-microbial  ecology  of  mixed  cul- 
tures; 4)  inhibition  effects;  5)  thermophilic  and 
psychrophilic  systems;  6)  micronutrients;  7)  pro- 
duction of  stable  inocula  using  defined  mixed  cul- 
tures; and  8)  production  of  stable  inocula  using 
preadapted  mixed  cultures.  (Khumbatta-PTT) 
W86-05604 


NEW  POSSDWXITIES  AND  METHODS  OF  EN 
SITU  GROUNDWATER  TREATMENT  D<J 
GRAVEL  SAND  AQUIFERS, 

I.  Radcenko,  and  J.  Hauskrecht. 
IN:  Improvement  of  Methods  of  Long  Term  Pre- 
diction of  Variations  in  Groundwater  Resources 
and  Regimes  due  to  Human  Activity,  IAHS  Publi- 
cation No.  136.  Proceedings  of  a  Symposium  held 
at  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  p  121- 
126,  1  fig,  1  tab,  7  ref. 


Water  Quality  Control — Group  5G 

Descriptors:  'Groundwater  pollution,  *Water 
treatment,  *Water  quality  control,  'Water  quality 
management,  'Aeration,  Biological  treatment, 
Groundwater  mining,  Iron,  Manganese,  Hydrocar- 
bons, Sand  aquifers,  Biological  oxidation,  Oxida- 
tion, Water  pollution  treatment,  Alluvial  deposits. 

An  economically  effective  method  and  equipment 
for  the  combined  direct  treatment  of  groundwater 
containing  over-limit  concentrations  of  iron,  man- 
ganese, and  hydrocarbons  in  water-bearing  gravel- 
sand  alluvial  deposits  are  described.  The  funda- 
mental objects  of  the  proposed  HYDRO-OXIR- 
ING  system  are:  a  pair  of  wells,  one  of  which 
functions  as  a  collecting  well  from  which  raw  or 
contaminated  groundwater  is  pumped,  and  the 
other,  an  exploitation  well,  from  which  the  treated 
water  is  conveyed  to  the  consumption  center;  aer- 
ation equipment  allowing  the  degasification  of 
volatile  substances  as  well  as  the  aeration  of  the 
original  groundwater;  and  a  horizontal  infiltration 
structure  of  an  open  type  realized  in  the  form  of  a 
ring  around  the  exploitation  well.  In  the  HYDRO- 
OXIRING  system,  only  natural  hydrochemical  re- 
actions and  biological  processes  are  active.  Using 
the  groundwater  treatment  simultaneously  with 
the  HYDRO-OXIRING  system,  a  hydraulic  self- 
protection  of  the  exploitation  well  is  achieved. 
(See  also  W86-05645)  (Geiger  -  PTT) 
W86-05658 


LARGE-SCALE  EXPERIMENT  OF  EV  SITU 
BIODEGRADATION  OF  HYDROCARBONS  EM 
THE  SUBSURFACE, 

Ingenieurbuero    Dr.    Ing.    G.    Bjornsen,    Kobenz 
(Germany,  F.R.). 
G.  Battermann. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  983-991,  6  fig, 
6  ref. 

Descriptors:  *Biodegradation,  *Hydrocarbons, 
•Groundwater,  *Drinking  water,  Groundwater 
pollution,  Groundwater  movement,  Aquifers,  Aro- 
matic compounds,  In  situ  biodegradation,  Potable 
water,  Rhine  River,  West  Germany. 

Subsurface  water  was  contaminated  by  hydrocar- 
bons in  the  industrial  area  of  a  city  in  the  Upper 
Rhine  valley.  Extensive  impermeable  layers  divide 
several  sandy  aquifers.  The  upper  aqifer  consists  of 
an  8  to  10  m  thick  layer  of  sand,  containing  some 
silt  and  clay  beds.  Below  this  aquifer  is  the  'Upper 
Clay'  layer,  10  to  30  m  thick,  which  inhibits 
spreading  contamination  to  deeper  aquifers. 
During  the  period  of  contamination,  the  ground- 
water level  was  approximately  5  m  below  the  land 
surface,  and  the  saturated  thickness  of  the  aquifer 
was  4  to  5  m.  There  was  a  slight  gradient  from 
west  to  east  towards  a  municipal  waterworks  500 
m  to  the  east.  The  wells  of  the  waterworks  plant 
tap  the  deeper  aquifers.  From  hydrogeological  in- 
vestigations it  is  known  that  in  the  vicinity  of  the 
waterworks  the  deeper  aquifers  are  recharged  by 
the  upper  aquifer.  Ten  years  ago,  large  amounts  of 
aromatic  hydrocarbons  were  detected  in  the  upper 
aquifer  during  the  clean-up  of  an  oil  spill,  indicat- 
ing that  after  hydrocarbons  in-phase  from  a  sandy 
aquifer  have  been  removed,  large  amounts  of  hy- 
drocarbons remain  in  the  pore  spaces.  If  these 
include  highly  water-soluble  aromatic  compounds, 
their  transport  can  endanger  drinking  water  sup- 
plies. One  possible  means  of  removal  of  the  hydro- 
carons  is  by  biodegradation.  The  results  of  a  large- 
scale  field  experiment  with  in  situ  biodegradation 
are  reported.  The  results  show  the  applicability  of 
this  method.  (See  also  W86-05679)  (Lantz-PTT) 
W86-05715 


PREVENTION  OF  ACCUMULATING  NI- 
TRATES FROM  AGRICULTURAL  SOURCES 
m  GROUND  WATERS  (PREVENTION  DE 
L'ENRICHISSEMENT  DES  EAUX  SOUTER- 
RAINES  EN  NITRATES  D'ORIGEME  AGRI- 
COLE), 

Ministere  de  1' Agriculture,  Paris  (France).  Service 
de  l'Hydraulique. 
M.  Delavalle. 
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IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  1005-1014,  2 
ref. 

Descriptors:  'Nitrates,  'Agricultural  chemicals, 
•Groundwater  pollution,  France,  Nitrogen,  Water 
pollution  prevention,  Fertilizers,  Manure. 

The  nitrate  content  of  underground  waters  is  ap- 
preciably increasing  in  several  areas  of  France, 
where  cropping  and  stock  breeding  have  been 
strongly  intensified  recently.  Each  year,  about 
500,000  tons  of  N2  are  added  to  the  existing  quanti- 
ties of  nitrate.  That  trend  will  be  brought  under 
control  by  preventive  measures,  mainly  by  the 
widespread  use  of  a  method  of  provisional  balances 
of  fertilization,  taking  into  account  the  spreading 
of  liquid  manure.  (See  also  W86-05679)  (Author's 
abstract) 
W86-05717 


POTABLE  GROUNDWATER  SUPPLIES  AND 
LOW-COST  SANITARY  ENGINEERING:  HOW 
COMPATIBLE, 

Institute    of    Geological    Sciences,    Wallingford 
(England).  Hydrogeology  Unit. 
S.  S.  D.  Foster. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  1029-1041,  4 
fig,  6  ref. 

Descriptors:  'Groundwater  pollution,  'Potable 
water,  'Sanitary  wastewater,  'Water  costs, 
Sewage  bacteria,  Septic  wastewater,  Water  quality 
management,  Water  quality,  Groundwater  poten- 
tial, Nitrogen,  Organic  compounds,  Viruses. 

In  developing  countries,  groundwater  is  being  in- 
creasingly used,  since  it  is  normally  the  cheapest 
and  safest  source  of  a  potable  water  supply.  Most 
commonly  involved  are  large  numbers  of  produc- 
tion boreholes  of  simple  design,  tapping  compara- 
tively shallow  water  table  aquifers,  and  providing 
individually  small,  untreated  and  unmonitored  sup- 
plies, vulnerable  to  pollution  from  the  land  surface. 
Improvements  in  sanitation  are  widely  and  urgent- 
ly needed  in  these  countries.  It  is  becoming  accept- 
ed that  low  cost  technologies  can  be  effective  and 
are  more  appropriate  where  purely  domestic  ef- 
fluents are  involved.  These  include:  1)  on-site  ex- 
creta disposal  units,  such  as  the  ventilated  pit  and 
pour-flush  latrines,  and  2)  wastewater  treatment  in 
unlined  stabilization  lagoons,  where  waterborne 
domestic  sewerage  systems  already  exist,  prior  to 
discharge  to  surface  waters  or,  especially  in  arid 
regions,  to  reuse  for  agricultural  irrigation  or  for 
basin  groundwater  recharge.  Principal  groundwat- 
er pollution  hazards  are  identified  as:  1)  pathogenic 
bacteria  and  viruses,  2)  nitrogen  species  and  salini- 
ty, and  3)  trace  organics.  In  general  terms,  it  is 
concluded  that  for  a  given  hydraulic  and  pollutant 
loading:  1)  the  depth  to  the  groundwater  table  and 
the  character  of  the  strata  in  the  unsaturated  zone, 
are  the  principal  factors  controlling  the  degree  of 
penetration  of  pathogens  and  biodegradable  organ- 
ics into  groundwater,  and  2)  the  amount  of  dilution 
by  regional  flow,  local  recharge  and  effluent  fluid, 
are  the  dominant  factors  controlling  the  final  con- 
centration of  nitrates  and  the  more  persistent  trace 
organics  in  groundwater.  However,  it  remains  dif- 
ficult to  quantify  the  groundwater  pollution  risk 
for  a  sufficiently  wide  variety  of  hydrogeological 
conditions.  A  more  detailed  understanding  of  these 
problems,  coupled  with  improved  design,  careful 
siting,  and  integrated  planning  of  the  installations 
involved,  are  required  to  reduce  the  groundwater 
pollution  hazard.  (See  also  W86-05679)  (Lantz- 
PTT) 
W86-05719 


UNDERGROUND  PURIFICATION  CAPACITY, 

Hessisches  Landesamt  fuer  Bodenforschung,  Wies- 
baden (Germany,  F.R.). 
A.  Golwer. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 


ny, August  28-September  3,  1983.  p  1063-1072,  2 
fig,  10  ref. 

Descriptors:  'Underground  purification,  'Surface- 
groundwater  relations,  'Infiltration,  'Percolation, 
Dilution,  Sedimentation,  Groundwater  movement, 
Adsorption,  Evaporation,  Chemical  precipitation, 
Hydrolysis,  Photolysis,  Transformation,  Oxidation, 
Reduction,  Decomposition,  Saturation  zone,  Aer- 
ation zone. 

The  purification  capacity  of  the  underground  is  an 
important  component  of  the  natural  regulation 
processes  in  ecological  systems.  This  purification 
capacity  consists  of  natural  physical  (dilution,  sedi- 
mentation, flow,  diffusion,  adsorption  and  evapora- 
tion), chemical  (precipitation,  hydrolysis,  photoly- 
sis, transformation,  oxidation  and  reduction),  and 
biological  (decomposition)  reactions  which  return 
contaminated  subsurface  water  to  its  original  con- 
dition and  extensively  or  completely  remove  the 
environmental  chemicals  which  have,  to  some 
extent,  penetrated  below  the  earth's  surface.  This 
capacity  is  significantly  affected  by  transport  proc- 
esses in  both  the  saturated  and  unsaturated  zones, 
as  well  as  by  hydrogeological  structural  condi- 
tions. (See  also  W86-05679)  (Lantz-PTT) 
W86-05722 


GEOLOGICAL  AND  HYDROGEOLOGICAL 
ASPECTS  FOR  PLANNING  AND  OPERATION 
OF  DOMESTIC  AND  INDUSTRIAL  WASTE 
DEPOSITS, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Lehrstuhl  fuer  Ingenier-  und  Hydrogeologie. 
K.  H.  Heitfeld,  L.  Krapp,  and  H.  Dullmann. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  1121-1135,  4 
fig,  Href. 

Descriptors:  'Industrial  wastes,  'Domestic  wastes, 
'Waste  management,  'Waste  storage,  'Waste 
dumps,  Water  quality  management,  Groundwater 
quality,  Soil  sealants,  Artificial  sealants,  Drainage 
systems. 

Central  domestic  and  industrial  waste  deposits  re- 
quire detailed  site  investigations,  effective  protec- 
tion measures  for  the  groundwater  and  control 
during  operation.  Quantity  and  type  of  site  investi- 
gations have  to  be  adapted  to  local  requirements. 
In  any  case  borings,  permeability  tests  (in  situ  and 
laboratory)  and  long-term  water  level  observations 
are  required.  Protective  sealing  measures  of  differ- 
ent kinds  which  have  been  tested  are:  1)  naturally 
tight  soils  with  artificial  drainage;  2)  natural  soils 
with  artificial  compaction  and  drainage;  3)  artifi- 
cial sealing  with  single  layers  of  mineral  matter, 
bitumen  tar,  asphalt,  bitumen  strips,  and/or  pla- 
tomer  and  elastomer  blankets;  4)  vertical  sealing 
walls  with  a  small  underground  diaphragm,  a 
normal  underground  diaphragm,  a  prefabricated 
underground  diaphragm,  or  a  grouting  curtain,  and 
5)  double  sealing  blankets  or  walls  with  an  interca- 
lated drainage  layer.  Aspects  of  economy  with 
respect  to  seepage  quantities  are  very  important 
because  treatment  of  contaminated  waters  means  a 
permanent  operation  cost  factor.  (See  also  W86- 
05679)  (Lantz-PTT) 
W86-05726 


APPLICATION  OF  CONTAMINANT  ARRIVAL 
DISTRIBUTIONS  TO  THE  SIMULATION  AND 
DESIGN  OF  HYDRAULIC  DECONTAMINA- 
TION MEASURES  IN  POROUS  AQUIFERS, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 
serbau. 

W.  Kinzelbach,  and  J.  Herzer. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  1147-1158,  4 
fig,  1  tab,  4  ref. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water decontamination,  'Arrival  distributions, 
•Hydraulic  decontamination,  'Porous  aquifers, 
Pumping  wells,  Interception  wells,  West  Germany, 
Model  studies,  Simulation  analysis,  Tetrachlor- 
oethylene. 
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With  a  growing  number  of  groundwater  pollution 
cases  from  waste  disposal  sites  as  well  as  accidental 
releases  of  pollutants  the  need  for  groundwater 
decontamination  is  increasing.  Hydraulic  decon- 
tamination by  pumping  wells  is  of  interest  wherev- 
er excavation  is  not  feasible.  The  design  of  an 
hydraulic  decontamination  measure  aims  at  remov- 
ing as  much  pollutant  as  possible,  by  pumping  as 
little  water  as  possible.  The  concept  of  arrival 
distributions  is  applied  to  the  assessment  and  design 
of  pumping  wells  (interception  wells)  operated  to 
remove  contaminants  from  a  polluted  aquifer.  The 
model  calculations  are  illustrated  by  the  simulation 
of  a  decontamination  measure  carried  through  in  a 
case  of  groundwater  pollution  by  tetrachloroethy- 
lene  in  Southern  Germany.  The  approximations 
used  by  the  method  are  discussed.  (See  also  W86- 
05679)  (Lantz-PTT) 
W86-05728 


GROUND-WATER  POLLUTION  BY  NITRATE, 

Bremer    Umweltinstitut    fuer    die    Analyse    und 
Bewertung  von  Schadstoffen  (Germany,  F.R.). 
U.  Lahl,  B.  Zeschmar,  B.  Gabel,  R.  Kozicki,  and 
A.  Podbielski. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  1159-1170,  2 
fig,  3  tab,  15  ref. 

Descriptors:  'Groundwater  pollution,  'Nitrates, 
•Water  quality  control,  Drinking  water,  West  Ger- 
many, Fertilizers,  Water  supply,  Manure,  Ground- 
water management. 

Groundwater  pollution  usually  occurs  unnoticed 
and  is  often  detected  very  late,  because  sample 
collection  is  only  possible  by  installing  several 
observation  wells.  Supra-regional  screening  of 
groundwater  quality  in  West  Germany,  is  mainly 
based  on  monitoring  the  more  than  6,000  water 
plants  which  exploit  groundwater,  and  the  nearly  2 
million  private  wells  for  drinking  water.  The  well 
depth  for  small  water  plants  (less  than  100,000  cu 
m/a)  and  private  wells  in  most  cases  lies  between  3 
and  10  meters.  Therefore  they  are  extraordinarily 
sensitive  to  pollution,  since  the  protecting  soil 
layer  is  often  relatively  thin.  Based  on  analytical 
data  from  three  different  institutes,  the  pollution  of 
groundwater  with  nitrate  in  West  Germany  is 
quantitatively  discussed.  Strategies  for  nitrate  re- 
duction and  groundwater  protection  are  proposed, 
such  as:  1)  the  avoidance  of  nitrate  input  in  water 
production  areas,  by  restricting  the  use  of  fertiliz- 
ers in  these  areas,  2)  the  mixing  of  water  burdened 
heavily  with  more  or  less  not-burdened  water,  and 
3)  supra-regional  connection  of  water  supplies. 
(See  also  W86-05679)  (Lantz-PTT) 
W86-05729 


PRESENT  STATE  AND  PERSPECTIVES  OF 
REGULAR  GROUND-WATER  QUALITY  MON- 
ITORING IN  SLOVAKIA, 

Slovak  Hydrometeorological  Inst.,  Bratislava 
(Czechoslovakia). 
M.  Matuska,  and  D.  Remenarova. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  1185-1192,  1 
fig,  2  tab. 

Descriptors:  'Groundwater  pollution,  'Water 
quality  standards,  'Water  quality  monitoring, 
'Czechoslovakia,  Drinking  water,  Water  supply, 
Networks,  Long-term  planning,  Mathematical 
studies,  Water  management.  Water  resources  man- 
agement. 

Human  activities  cause  general  deterioration  of  the 
environment  which  also  has  an  impact  on  the 
quality  of  the  groundwater,  used  in  Slovakia 
mostly  as  drinking  water  resources  for  the  popula- 
tion. At  present,  as  much  as  70%  of  the  public 
water  supply  network  is  fed  from  groundwater 
resources.  For  this  reason  an  observational  net- 
work is  being  organized  in  Slovakia.  An  evaluation 
of  the  long-term  changes  in  ground-water  quality 
will  be  performed  every  5  years.  The  methods  of 
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oathematical  statistics  which  process  the  data  ob- 
ained  from  the  observational  network  and  other 
oformation  about  the  territory  (polluters,  hydro- 
jeology  of  the  territory)  will  be  used  to  consider 
he  general  trends  in  changes  of  groundwater  qual- 
ty.  Proposals  of  measures  for  the  improvement  of 
{roundwater  quality  and  its  protection  will  repre- 
ent  one  part  of  the  evaluation.  Results  of  the  long- 
enn  groundwater  quality  monitoring,  as  well  as 
he  above  mentioned  proposals  of  measures  will  be 
ised  by  state  authorities  in  their  preventive  or 
>unitive  activities.  (See  also  W86-05679)  (Lantz- 
»TT) 
V86-05731 


TYDROCHEMICAL  MAPS  AS  BASIC  LNFOR- 
VIATION  FOR  THE  PROTECTION  OF 
3ROUNDWATER, 

jrosser  Erftverband,  Bergheim  (Germany,  F.R.). 
'or  primary  bibliographic  entry  see  Field  7C. 
(V86-05732 


WATER  QUALITY  OBJECTTVES,  DISCHARGE 
STANDARDS  AND  FUZZY  LOGIC, 

Imperial  Coll.  of  Science  and  Technology,  London 
England).  Dept.  of  Civil  Engineering. 
P.  W.  Jowitt,  and  J.  P.  Lumbers. 
(N:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
iield  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
Wl-250,  12  ref. 

Descriptors:  'Water  quality  control,  'Water  man- 
agement, *Water  quality  management,  *Water  al- 
location, Fuzzy  models,  Model  studies,  Standards, 
Rivers,  Water  quality  standards. 

Optimal  allocation  of  water  resources  requires  an 
agreed  basis  for  discussing  what  is  an  acceptable 
water  quality.  Developments  in  the  establishment 
and  interpretation  of  water  quality  specifications 
are  discussed.  It  is  argued  that  percentile  water 
quality  standards  and  sensible  definitions  of  water 
quality  failure  are  often  inconsistent.  Rigid  water 
quality  specifications  cannot  account  for  complex 
and  ill-defined  pollutant  interactions  and  conflict- 
ing water  use  objectives,  but  need  to  be  qualified 
by  linguistic  statements.  The  use  of  fuzzy  set 
theory  is  explored  in  relation  to  both  the  formula- 
tion and  the  interpretation  of  water  quality  specifi- 
cations. (See  also  W86-05750)  (Author's  abstract) 
W86-05774 


OPTIMUM  ALLOCATION  OF  WATER  RE- 
SOURCES SUBJECT  TO  QUALITY  CON- 
STRAINTS, 

University   of  the   Witwatersrand,   Johannesburg 
(South  Africa). 
D.  Stephenson. 

IN:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
299-305,  2  fig,  3  tab,  4  ref. 

Descriptors:  *Water  quality  control,  *Water 
demand,  'Water  allocation,  Model  studies,  Water 
distribution,  Cost  allocation. 

A  method  for  allocating  water  resources  economi- 
cally is  described.  It  relies  on  linear  constraints  and 
transportation-type  programming.  Quality  con- 
straints are  considered  in  making  allocations  within 
the  transportation  programming  tableau.  This 
simple  technique  is  not  computer  oriented.  The 
method  allows  water  from  many  sources  (remote, 
purified  wastewater,  water  of  impaired  quality)  to 
be  used  for  suitable  purposes.  It  is  also  applicable 
to  the  operation  and  management  of  water  distri- 
bution systems.  (See  also  W86-05750)  (Cassar- 
PTT) 
W86-05779 


DESIGN    MANUAL:    NEUTRALIZATION    OF 
ACID  MINE  DRAINAGE, 

Penn  Environmental  Consultants,  Inc.,  Pittsburgh, 

PA. 

For  primary  bibliographic   entry  see  Field   5D. 


W86-05789 

GROUNDWATER    CONTAMINATION    FROM 
HAZARDOUS  WASTES, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
For  primary  bibliographic  entry  see  Field  5B. 
W86-05794 


RANGELAND  WATERSHED  WATER  BUDGET 
AND  GRAZING  CATTLE  WASTE  NUTRIENT 
CYCLING, 

Oklahoma  Agricultural  Experiment  Station,  Still- 
water. 

For  primary  bibliographic  entry  see  Field  5B. 
W86-05796 


COSTS  ESTIMATES  FOR  CONTROL  OF  COM- 
BINED SEWER  DISCHARGE  TO  MARINE 
BAYS  AND  ESTUARIES,  ADDENDUM  TO  1982 
NEEDS  SURVEY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Program  Operations. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-171652, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA  430/9-83-001,  March  1,  1983.  37 
p,  2  fig,  1  tab,  3  append. 

Descriptors:  'Cost  analysis,  'Wastewater  pollu- 
tion, 'Bays,  'Estuaries,  'Combined  sewer  over- 
flows, Legislation,  Legal  aspects,  Water  quality 
standards,  Water  pollution  prevention,  Costs. 

This  report  was  submitted  in  compliance  with 
Amendment  29  of  the  conference  Report  on  the 
FY  1983  Appropriations  for  HUD  and  Independ- 
ent Agencies  (Conference  Report  No.  92-549, 
Public  Law  97-272).  This  legislation  also  appropri- 
ated $30  million  for  control  of  combined  sewer 
overflows  (CSOs)  affecting  marine  waters.  The 
separate  marine  CSO  fund  was  authorized  in  sec- 
tion 201(n)(2)  of  the  Clean  Water  Act,  enacted  as  a 
part  of  the  Municipal  Wastewater  Treatment  Con- 
struction Grant  Amendments  of  1981  (P.L.  97- 
117).  This  report  is  also  presented  as  an  addendum 
to  the  1982  Needs  Survey  submitted  to  Congress 
on  December  31,  1982.  The  1982  Needs  Survey 
considered  all  categories  of  need  for  construction 
of  publicly-owned  wastewater  treatment  facilities 
including  all  Category  V  (CSO)  needs  on  a  State- 
by-State  basis.  This  addendum,  extracted  entirely 
from  the  1982  Needs  Survey  data-of-record,  pre- 
sents a  list  of  combined  sewer  facilities  discharging 
to  or  affecting  the  tidally-influenced  coastal  waters 
of  bays  and  estuaries  and  their  estimated  CSO 
control  costs.  The  list  is  based  on  a  careful  map 
inspection  and  a  review  of  State  water  quality 
standards  and  other  available  Needs  Survey  docu- 
mentation. (Lantz-PTT) 
W86-05797 


DO  EFFLUENT  CHARGES  (ALWAYS) 
REDUCE  ENVIRONMENTAL  DAMAGES, 

Technische  Univ.  Berlin  (Germany,  F.R.).  Wirts- 

chaftswissenschaftliche  Dokumentation. 

A.  Endres. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   VA.   22161,   as  N83-18094, 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Discussion  paper  No.  70,  1982.  16  p,  1  fig,  5  ref. 

Descriptors:  'Cost  analysis,  'Effluent  charges, 
'Environmental  effects,  Water  pollution  control, 
Water  pollution  prevention,  Environmental  qual- 
ity, Costs,  Industrial  wastes. 

It  seems  to  be  common  place  in  economics  that  in 
a  perfectly  competitive  equilibrium,  the  levels  of 
environmental  damages  are  too  high.  Effluent 
charges  are  widely  discussed  in  the  literature  as  a 
corrective  means.  It  is  thought  that  the  higher  the 
effluent  charge,  the  more  restrictive  are  the  envi- 
ronmental quality  standards  met.  In  a  comparative 
static  model,  the  long  run  adjustment  of  a  perfectly 
competitive  polluting  firm  to  a  change  in  the  efflu- 
ent charge  rate  is  analyzed;  the  firm  is  assumed  to 
have  a  flexible  abatement  technology.  It  turns  out 
that  the  firm  may  in  fact  increase  pollution  when 
the  charge  rate  is  increased  indicating  that  increas- 


Water  Quality  Control — Group  5G 

ing  charges  may  actually  create  an  increase  of 
environmental  damages  (not  effluents)  caused  by 
the  industry  to  which  the  considered  firm  belongs. 
The  consequences  of  these  findings  for  effluent 
charge  policies  are  discussed.  (Lantz-PTT) 
W86-05798 


ON-LINE  LIQUID-EFFLUENT  MONITORING 
OF  SEWAGE  AT  LAWRENCE  LIVERMORE 
NATIONAL  LABORATORY, 

Lawrence  Livermore  National  Lab.,  CA. 

For  primary  bibliographic  entry  see  Field   5D. 

W86-05799 


EFFECTS  OF  FLOODING  AND  SEDEVIENTA- 
TION   ON   GERMINATION   AND   SURVTVAL 
OF  LUDWIGIA  LEPTOCARPA  (NUTT.)  HARA, 
Georgia  Univ.,  Athens. 
C.  A.  McCaffrey. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE83-003001, 
Price  codes:  A04  in  paper  copy,  A02  in  microfiche. 
Report  No.  DOE/NBM-1048,  1982.  A  Thesis 
Submitted  to  the  Graduate  Faculty  of  the  Univer- 
sity of  Georgia  in  Partial  Fulfillment  of  the  Degree 
Master  of  Science.  67  p,   5  fig,  3  tab,   112  ref. 

Descriptors:  'Flooding,  'Sedimentation,  'Germi- 
nation, 'Ludwigia  leptocarpa,  Plant  growth,  Silt, 
Root  development,  Wetlands,  Savannah  River 
Plant,  Temperature  effects,  Thermal  pollution. 

Experimental  treatments  of  flooding  and  sedimen- 
tation resulted  in  differences  in  survivorship  of 
Ludwigia  leptocarpa  (Nutt.)  Hara  at  four  growth 
stages:  newly  germinated,  juvenile,  pre-reproduc- 
tive  and  reproductive.  Shallow  (2.5  cm)  flooding 
with  or  without  sediment  addition,  had  no  signifi- 
cant impact  on  survivorship  (99-100%)  at  any 
stage.  Newly  germinated  plants  had  97%  survivor- 
ship with  deep  (13.3  cm)  flooding  as  did  controls; 
however,  deep  flooding  plus  sedimentation  signifi- 
cantly lowered  survival  (68%).  Reproductive 
plants  had  emergent  leaves  in  all  flood  sediment 
treatments  and  had  99-100%  survival.  Pre-repro- 
ductive  and  juvenile  plants  started  the  deep  flood- 
ing experiment  with  all  leaves  submerged  and  had 
significantly  lower  survivorship  (91-83%  respec- 
tively) under  deep  flooding.  With  flooding  plus 
sedimentation,  survivorship  was  further  reduced 
(55%  and  69%,  respectively).  Sedimentation  and 
fluctuations  in  water  levels  and  temperatures  asso- 
ciated with  unpredictable  operation  schedules  of 
the  Savannah  River  Plant  nuclear  production  reac- 
tors maintain  a  perturbed  and  stressed  wetland 
environment.  Following  reactor  shut-down  (dewa- 
tering),  some  of  the  species  that  were  common  on 
substrate  with  0-6.5  cm  of  water  during  reactor 
operation  germinated  from  recently  dispersed  pro- 
pagules  of  those  in  the  seed  bank  in  areas  that  had 
previously  been  submerged  by  as  much  as  13.5  cm 
of  heated  (43  C)  effluent.  The  distribution  of  this 
species  is  primarily  influenced  by  the  dispersal  of 
copious,  floating  seeds  to  moist  or  shallowly  flood- 
ed sites.  Seeds  of  other  species  common  in  such 
thermally  disturbed  wetlands  remain  viable  under 
conditions  of  high  water  temperatures,  submer- 
gence and  shifting  substrate  and  show  rapid  germi- 
nation upon  dewatering.  (Lantz-PTT) 
W86-05804 


SAN  FRANCISCO'S  WASTEWATER  TREAT- 
MENT PROGRAM  NEEDS  REEXAMINATION 
AND  BETTER  MANAGEMENT. 

General  Accounting  Office,  Washington,  DC.  Mis- 
sion Analysis  and  Systems  and  Acquisition  Div. 
For  primary  bibliographic  entry  see  Field  5D. 
W86-05807 


EFFECT    OF     PHOSPHORUS     LIMITATION 
DECREE  IN  DETERGENTS  ON  THE  PHOS- 
PHORUS LOAD  IN  MUNICIPAL 
WASTEWATER-   COMPARISON    OF   CALCU- 
LATED AND  MEASURED  DATA, 
Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
lungswasserwirtschaft. 
B.  Doell,  B.  Gutekunst,  and  R.  Klute. 
Zeitschrift  fuer  Wasser-  und  Abwasserforschung 
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ZWABAQ,  Vol.  18,  No.  4,  p  182-186,  August 
1985.  2  fig,  6  tab,  12  ref. 

Descriptors:  'Phosphorus,  'Water  pollution  con- 
trol, 'Detergents,  'Wastewater,  West  Germany, 
Phosphorus  removal,  Legislation,  Water  pollution 
prevention. 

According  to  the  1975  phosphate  limitation  decree, 
the  phosphorus  content  of  detergents  in  West  Ger- 
many had  to  be  reduced  by  approximately  50%. 
The  resulting  reduction  of  the  phosphorus  load  in 
municipal  wastewater  was  calculated  for  four  se- 
lected regions  of  different  sizes  and  properties 
having  a  total  area  of  922  sq  km.  The  computed 
data  are  compared  with  results  from  wastewater 
investigations,  which  have  been  performed  since 
1980  on  behalf  of  the  W.  German  Federal  Environ- 
mental Agency.  The  predicted  reduction  of  phos- 
phorus load  which  amounts  to  >16%  in  the  four 
regions  is  at  least  obtained  and  in  some  cases 
considerably  exceeded.  In  total,  the  phosphorus 
load  reaching  the  sewage  works  is  decreased  by 
220 1  per  year.  (Master-PTT) 
W86-05820 


SPATIAL  AND  TEMPORAL  CHANGES  OF  NI- 
TRIFYING BACTERIAL  POPULATIONS  IN 
FISH  PONDS  OF  DIFFERING  MANAGEMENT 
PRACTICES, 

Kalyani  Univ.  (India).  Dept.  of  Zoology. 

B.  B.  Jana,  and  S.  K.  Roy. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

59,  No.  2,  p  195-204,  August  1985.  6  fig,  2  tab,  19 

ref. 

Descriptors:  'Nitrifying  bacteria,  'Seasonal  varia- 
tion, Fish  ponds,  Ammonia  oxidizers,  Fish  farming, 
Hydrogen  ion  concentration,  Dissolved  oxygen, 
Phosphates,  Nitrogen,  Temperature  effects,  Model 
studies,  Spatial  distribution,  Temporal  distribution. 

Different  management  practices  and  population 
densities  of  nitrifying  bacteria  can  influence  the 
concentration  of  nitrogen  compounds,  particularly 
ammonia.  In  three  types  of  fish  farming  (polycul- 
ture,  monoculture,  and  traditional),  density  differ- 
ences of  ammonia  oxidizers  occurred  and  were 
attributed  to  their  nutrient  status.  Use  of  sine  and 
cosine  model  is  on  seasonal  data  of  ammonia  oxi- 
dizers showed  a  sharp  peak  in  winter  suggesting 
that  cold  temperatures  were  conducive  to  the  de- 
velopment of  nitrifiers.  Correlation  studies  showed 
that  seasonal  changes  of  ammonia  oxidizers  in  the 
fish  ponds  were  dependent  upon  pH,  concentra- 
tions of  nitrogen,  phosphate,  dissolved  oxygen, 
organic  matter,  and  the  ratio  of  C  to  N.  (Adams- 
PTT) 
W86-05833 


SIMULATION  OF  TWO-FLUID  RESPONSE  IN 
VICINITY  OF  RECOVERY  WELLS, 

Lehigh  Univ.,  Bethlehem,  PA.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W86-05857 


ENVIRONMENTAL  LAW-THE  ROLE  OF  FDF 
VARIANCES  IN  IMPLEMENTING  THE 
CLEAN  WATER  ACTS  TOXIC  POLLUTANT 
DISCHARGE  PROVISIONS.  CHEMICAL  MAN- 
UFACTURERS ASSOCIATION  V.  NATURAL 
RESOURCES  DEFENSE  COUNCIL,  INC.,  105  S. 
CT.  1102  (1985), 

For  primary  bibliographic  entry  see  Field  6E. 
W86-05861 


ECONOMICAL  AND  EFFECTIVE  MEASURES 
FOR  LAKE  PROTECTION  AND  MANAGE- 
MENT, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary   bibliographic   entry   see  Field  4D. 
W86-05880 


GEOCHEMICAL    CONTROL     OF     (H  +  )     IN 
LAKES  RECErVTNG  ACIDIC  DEPOSITION, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 


For  primary  bibliographic  entry  see  Field  2H. 
W86-05903 


SOME  ANALYTICAL  SOLUTIONS  FOR  SEA- 
WATER  INTRUSION  CONTROL  WITH  RE- 
CHARGE WELLS, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05987 


TRANSBOUNDARY  TOXIC  POLLUTION  AND 
THE  DRAINAGE  BASIN  CONCEPT, 

Fordham  Univ.,  Bronx,  NY.  School  of  Law. 
L.  A.  Teclaff,  and  E.  Teclaff. 
Natural  Resources  Journal,  Vol.  25,  No.  3,  p  589- 
612,  July  1985.  74  ref. 

Descriptors:  'Legislation,  'Great  Lakes,  Rhine 
River,  'Water  pollution  sources,  'Catchment 
areas,  'Groundwater  pollution,  'International  law, 
Legal  aspects,  River  basins,  Treaties. 

Many  upper  riparians  in  international  drainage 
basins  continue  to  dispose  of  their  municipal,  in- 
dustrial, and  agricultural  wastes  without  regard  to 
the  quality  of  shared  surface  and  groundwaters  and 
without  regard  to  treaty  obligations  or  precepts  of 
international  law.  There  are  several  reasons  for 
this.  International  river  entities  possess  nopower 
to  make  binding  and  enforcable  decisions.  There  is 
a  lack  of  specific  and  comprehensive  multinational 
pollution  treaties.  In  some  treaties  the  extent  of 
protecting  water  quality  can  be  ascertained  only 
construing  together  separate  references  to  frontier 
waters,  water  economy,  water  quality,  groundwat- 
er, and  pollution.  The  European  Economic  Com- 
munity adopted  a  directive  which  is  binding  upon 
its  members  and  which  brought  basin-wide  control 
to  toxic  pollution  somewhat  nearer.  The  first  in- 
strument for  pollution  prevention  and  control  was 
the  1972  Great  Lakes  Water  Quality  Agreement. 
The  importance  of  toxic  pollution  was  reflected  in 
the  1978  Great  Lakes  Water  Quality  Agreement, 
the  goal  of  which  is  to  restore  and  enhance  water 
quality  in  the  Great  Lakes  Basin  Ecosystem.  There 
is  probably  not  a  jurisdiction  anywhere  with  ade- 
quate data  for  the  assessment  of  toxic  pollution 
within  its  borders.  The  greatest  obstacle  to  re- 
search and  surveillance  programs  is  lack  of  funds. 
Institutional  means  of  public  input  to  the  decision 
making  process  are  not  lacking,  but  their  effective- 
ness is  largely  determined  by  the  mandate  and 
organization  of  entities  involved.  The  role  of  the 
public  in  providing  information  useful  for  toxic 
pollution  control  is  a  vital  one.  The  river  basin 
appears  to  be  the  best  areal  unit  for  the  control  of 
transboundary  toxic  pollution,  but  because  all  pol- 
lution is  interrelated,  the  jurisdiction  of  the  basin 
commission  should  be  able  to  reach  outside  the 
basin.  (Main-PTT) 
W86-06006 


POLICY  RELEVANT  INFORMATION  AND 
PUBLIC  ATTITUDES:  IS  PUBLIC  IGNO- 
RANCE A  BARRIER  TO  NONPOENT  POLLU- 
TION MANAGEMENT, 

Washington  State  Univ.,  Pullman.  Div.  of  Govern- 
mental Studies. 

N.  P.  Lovrich,  Jr.,  J.  C.  Pierce,  T.  Tsurutani,  and 
T.Abe. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
2,  p  229-236,  April  1986.  6  tab,  16  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Non- 
structural alternatives,  'Public  policy,  'Attitudes, 
'Spokane,  Washington,  Surveys,  Management 
planning,  Knowledge,  Washington  State  208 
Water  Quality  Management  Program,  Technical 
information. 

A  study  of  the  extent  to  which  knowledge  deficits 
pose  a  significant  barrier  to  public  support  of  non- 
point  pollution  management  strategies,  indicate 
that  such  barriers  would  obtain  if  all  of  the  follow- 
ing conditions  were  present:  (1)  many  in  the  public 
lack  knowledge  relevant  to  those  strategies;  (2) 
variations  in  knowledge  are  linked  only  to  relative- 
ly unchanging  personal  attributes;  and  (3)  individ- 
uals with  more  knowledge  are  likely  to  support  the 


implementation  of  management  strategies.  Each  of 
these  conditions  was  subjected  to  empirical  analy- 
sis. The  findings  reported  here  derive  from  a 
survey  of  citizens  (524  usable  questionnaires)  in 
Spokane,  Washington,  the  site  of  a  major  Washing- 
ton State  208  Water  Quality  Management  Program 
study.  The  results  of  the  survey  indicate  that: 
portions  of  the  public  have  enough  knowledge  to 
evaluate  technically-based  management  strategies; 
sources  of  public  knowledge  are  sufficiently  elastic 
that  both  policy  area  concern  and  policy  relevant 
knowledge  can  be  elevated  in  the  short  run;  and 
both  knowledge  levels  and  general  attitudes  are 
related  to  the  public's  specific  water  policy  prefer- 
ences. The  study  concludes  that  the  apparent  lack 
of  knowledge  among  the  public  is  not  necessarily  a 
significant  barrier  to  policy  implementation,  and 
that  support  for  implementation  may  be  generated 
through  both  knowledge  enhancement  and  the  tap- 
ping of  existing  political  orientations  through  the 
placement  of  emphasis  upon  the  seriousness  of 
water  resource  problems.  (Author's  abstract) 
W86-06017 


DESIGN  AND  IMPLEMENTATION  OF 
GROUNDWATER  RECOVERY  SYSTEMS, 

Underground  Resource  Management,  Inc.,  Austin, 

TX. 

R.  L.  Elton,  M.  Schipper,  M.  W.  Cooper,  and  R. 

T.  Kent. 

Environmental  Progress  ENVPDI,  Vol.  4,  No.  3, 

p.  182-186,  August,  1985,  5  fig. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution control,  'Legislation,  Hazardous  wastes, 
Waste  disposal,  Water  pollution  treatment. 

Based  on  experience  and  raw  statistics,  a  far  great- 
er proportion  of  interim  status  hazardous  waste 
facilities  than  originally  expected,  have  been 
forced  into  Groundwater  Quality  Assurance  Pro- 
grams. This  is  partly  due  to  the  rigid  and  often 
improper  application  of  statistical  procedures  set 
forth  in  the  interim  regulatory  program.  Although 
many  of  these  facilities  may  show  no  'hazardous 
wastes  or  hazardous  waste  constituents'  have  en- 
tered the  groundwater,  the  probability  is  high  that 
the  groundwater  investigation  which  demonstrate 
the  lack  of  such  constituents,  will  also  show  such 
facilities  to  be  contributing  other  'non-harzardous' 
materials  and  contaminants  to  groundwater  sys- 
tems. The  long-term  implications  of  such  findings 
are  significant,  both  in  the  preparation  and  imple- 
mentation of  final  hazardous  waste  permits,  and  to 
addressing  groundwater  contamination  and  im- 
pacts in  the  states  where  regulatory  programs, 
other  than  the  Resource  Conservation  and  Recov- 
ery Act  and  associated  state  regulations,  are  perti- 
nent. (David-PTT) 
W86-06084 


INDUSTRY  REPORT, 

K.  McCray. 

Groundwater  Monitoring  Review,  Vol.  6,  No.  1, 

p.  39-40,  Winter  1986.  13  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution prevention,  Underground  storage,  Califor- 
nia, 'Monitoring,  Water  sampling. 

It  is  estimated  that  as  many  as  750,000  of  the  five- 
million  underground  storage  tanks  in  the  U.S.  are 
leaking  and  contaminating  ground  water.  The  state 
of  California  is  taking  action  against  the  problem. 
The  California  Hazardous  Substance  Storage  Act 
requires  that  for  every  underground  storage  tank 
installed  and  used  for  hazardous  substance  storage, 
an  officially  approved  leak  monitoring  system  must 
be  installed.  One  acceptable  montioring  method  is 
the  construction  of  a  groundwater  monitoring 
well(s),  downgradient  and  adjacent  to  the  under- 
ground storage  tank.  Also  to  be  applied  are  vapor 
analysis  within  a  well,  for  the  appropriate  analysis 
of  soil  borings  at  the  time  of  the  initial  installation 
of  the  well.  The  diameter  of  the  casing  for  moni- 
toring wells  should  be  just  sufficient  to  allow  the 
sampling  tool  (bailer  or  pump)  to  be  lowered  into 
the  well  to  the  desired  depth.  The  diameter  of  the 
hole  into  which  the  casing  is  placed  must  be  at 
least  2  inches  larger  to  permit  placement  of  a  grout 
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seal  around  the  outside  of  the  casing.  Casings  and/ 
or  holes  drilled  much  larger  than  the  necessary 
minimum  can,  in  fact,  have  undesirable  effects  on 
the  data.  (David-PTT) 
W86-06086 


LOCKS  WITH  DEVICES  TO  REDUCE  SALT 
INTRUSION, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  8A. 
W86-06115 


AXISYMMETRIC  WITHDRAWAL  AND 
INFLOW  IN  A  DENSITY-STRATIFIED  CON- 
TAINER, 

Australian    National    Univ.,    Canberra.    Research 

School  of  Earth  Sciences. 

G.  N.  Ivey,  and  S.  Blake. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  161,  p 

115-137,  December   1985.   11   fig,   6  tab,   25  ref, 

append. 

Descriptors:  'Fluid  mechanics,  'Selective  with- 
drawal 'Mathematical  studies,  'Theoretical  analy- 
sis, Buoyancy,  Flow  pattern,  Density  stratification, 
Stratification,  Density  currents,  Mathematical 
equations,  Viscosity,  Viscous  flow,  Diffusion  coef- 
ficient, Water  quality  control,  Water  quality  man- 
agement, Reservoirs. 

The  axisymmetric  withdrawal  of  fluid  form  a  lin- 
early stratified  container  is  studied  over  the  full 
parameter  range.  When  only  buoyancy  and  inertia 
are  important,  the  flow  in  the  withdrawal  layer  is 
influenced  by  a  virtual  control  point  and  is  not 
analogous  to  that  observed  in  the  two-dimensional 
withdrawal  problem.  Two  other  flow  regimes  are 
shown  to  exist  in  which  viscous  forces  are  impor- 
tant: one  in  which  convection  of  species  is  impor- 
tant, and  another  in  which  diffusion  of  species  is 
important.  Theoretical  arguments  and  laboratory 
experiments  are  used  to  support  a  proposed  equa- 
tion for  the  correct  transition  parameter,  to  differ- 
entiate between  these  possibilities.  It  is  suggested 
that  these  results  may  be  generalized  to  describe 
the  features  of  several  related  flows:  axisymmetric 
drawdown  (or  drawup)  in  withdrawal  from  a  lay- 
ered density  structure,  axisymmetric  inflow  into  a 
linearly  stratified  environment,  and  the  axisymme- 
tric spreading  of  density  currents.  (Geiger-PTT) 
W86-06145 


WATER  QUALITY  SURVEYS:  A  STATISTICAL 
METHOD  BASED  ON  DETERMINISM,  QUAN- 
TTLES  AND  THE  BINOMIAL  DISTRIBUTION, 

Victoria  Environment  Protection  Authority,  East 

Melbourne  (Australia). 

For  primary  bibliographic  entry  see  Field  7C. 

W86-06159 


RECOVERING   FRESH   WATER   STORED   IN 
SALINE  LIMESTONE  AQUIFERS, 

Geological  Survey,  Miami,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-06176 
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LINEAR  PROGRAMMING  SCREENING 
MODEL  FOR  THE  GRAND  RIVER  BASIN, 

Ecologistics  Ltd.,  Waterloo  (Ontario). 

M.  Fortin,  and  E.  A.  McBean. 

Canadian  Journal  of  Civil  Engineering  CJCEB, 

Vol.  12,  No.  2,  p  301-306,  June  1985.  2  fig,  4  ref. 

Descriptors:  'Management  planning,  'Grand 
River  Basin,  'Canada,  'Linear  programming 
screening  model,  Hydrologic  model,  Computer 
simulation,  Water  supply,  Water  quality,  Flooding, 
Systems  analysis. 

A  linear  programming  screening  model  was  devel- 
oped to  formulate  a  set  of  comprehensive  water 


resource  management  plans  using  individual 
projects  to  deal  with  problems  of  flooding,  water 
quality  impairment,  and  municipal  water  supply 
shortfalls  for  the  Grand  River  Basin  (Canada) 
study.  The  value  of  the  model  is  described  as  being 
the  forcing  of  a  system-wide  approach  by  analysts, 
identifying  interdependencies,  directing  technical 
analyses,  and  the  formulation  of  management 
plans.  Information  obtained  from  the  physical  river 
system  must  be  integrated  with  socioeconomic 
data  and  project  design  data  to  create  an  overview 
of  the  complete  river  basin.  The  screening  model  is 
a  distilled  mathematical  interpretation  of  this  over- 
view. (Rochester-PTT) 
W86-05471 


OPTIMAL  ALLOCATION  OF  WATER  RE- 
SOURCES. 

Institute  of  Hydrology,  Wallingford  (England). 
Available  from  the  IAHS,  2000  Florida  Ave.,  NW, 
Washington,  DC.  20009.  Price:  $35.00,  as  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982. 
Edited  by  M.  J.  Lowing.  416  p. 

Descriptors:  'Planning,  'Water  demand,  'Water 
supply,  'Water  management,  'Water  allocation, 
Rivers,  Reservoirs,  Water  policy,  Drought,  Devel- 
oping countries,  Irrigation,  Water  quality  control, 
Model  studies. 

The  theme  of  this  symposium  is  the  optimal  alloca- 
tion of  water  resources.  However,  papers  not  di- 
rectly concerning  this  subject  have  been  included 
because  of  the  complexity  of  the  field  and  the 
authors'  experience.  The  papers  are  listed  under 
four  main  headings:  (1)  supporting  techniques  and 
investigative  methods  for  primary  resource  devel- 
opment, (2)  analytical  methods  for  developing  re- 
gional and  national  water  policies,  (3)  analytical 
techniques  for  existing  systems  for  operational  pur- 
poses, and  (4)  case  studies.  Among  the  many  topics 
covered  are  reservoir  operation,  rainfall  and  runoff 
forecasting,  governmental  policies,  river  regula- 
tion, water  quality  control  through  water  quantity 
management,  settling  conflicts  among  users  and 
regions,  and  conservation  of  irrigation  water.  (See 
also  W86-05751  thru  W86-05788)  (Cassar-PTT) 
W86-05750 


UNCERTAINTY  IN  RESERVOIR  OPERATION, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4A. 
W86-05751 


GROUNDWATER  STUDIES  FOR  LIMA,  PERU, 

Binnie  and  Partners,  London  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W86-05752 


PROBABILITY  OF  EXTREME  LOW  FLOWS 
OF  VARIOUS  DURATIONS, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-05753 


POTENTIAL   WATER   YIELD   IN   SEMIARID 
REGIONS, 

Ministry  of  Water  Resources  and  Development, 

Harare  (Zimbabwe). 

For  primary  bibliographic  entry  see  Field  2A. 

W86-05754 


RESERVOIR    STORAGE    YIELD    ANALYSIS 
FOR  ARID  AND  SEMIARID  CLIMATES, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  4A. 
W86-05755 


UNCERTAINTY    IN    RESERVOIR    DESIGN    - 
BENEFITS  FROM  USING  SECONDARY  DATA, 

Technical  Univ.   of  Denmark,   Lyngby.   Inst,   of 
Hydrodynamics  and  Hydraulic  Engineering. 


Techniques  Of  Planning — Group  6A 

For  primary  bibliographic  entry  see  Field  4A. 
W86-05756 


MULTISITE    DATA    GENERATION    MODEL 
FOR  DAILY  DISCHARGES, 

Bochum  Univ.  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  4A. 

W86-05757 


COMPETITION  FOR  WATER  RESOURCES  OF 
THE  RIO  GUAYAS,  ECUADOR, 

Cremer  and  Warner  Ltd.,  London  (England). 
For  primary  bibliographic  entry  see  Field  2L. 
W86-05758 


LONG      PERIOD      WEATHER      RECORDS, 
DROUGHTS  AND  WATER  RESOURCES, 

Department  of  the  Environment,  London  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2B. 
W86-05759 


OVERVIEW  OF  THE  DUTCH  WATER  MAN- 
AGEMENT SYSTEM, 

Rijkswaterstaat,  The  Hague  (Netherlands). 
For  primary  bibliographic  entry  see  Field  6E. 
W86-05760 


POLICY   ANALYSIS   OF   WATER   MANAGE- 
MENT FOR  THE  NETHERLANDS  (PAWN), 
Rijkswaterstaat,  The  Hague  (Netherlands).  Data 
Processing  Div. 
M.  A.  Ween,  and  G.  Baarse. 

IN:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
113-122,  2  fig,  3  ref. 

Descriptors:  'Planning,  'Water  policy,  'Water 
management,  'Water  allocation,  Model  studies, 
Policy  Analysis  of  Water  Management  for  the 
Netherlands,  PAWN,  Netherlands,  Water  quality 
control,  Environmental  effects,  Rand  Corporation, 
Irrigation,  Agriculture,  Model  studies,  Alternative 
planning,  Cost-benefit  analysis. 

The  PAWN  study  is  a  water  management  study  at 
the  national  level,  carried  out  by  the  Rand  Corpo- 
ration (Santa  Monica,  California)  and  the  Delft 
Hydraulics  Laboratory  (Delft,  The  Netherlands), 
in  cooperation  with  and  sponsored  by  the  Nether- 
lands government.  The  study,  started  in  1977  and 
finished  in  1979,  considered  water  user  categories, 
quantity  and  quality  problems,  and  surface  and 
groundwater.  A  methodology  was  developed  to 
assess  the  multiple  consequences  of  water  manage- 
ment policies.  This  includes  a  general  methodology 
for  assessing  impact  of  changes  in  water  policy  on 
different  user  groups,  computer  models,  an  orga- 
nized data  base,  cost-benefit  analyses  of  alternative 
water  management  schemes,  and  a  series  of  impact 
assessments.  Policy  conclusions  are  as  follows:  (1) 
agriculture  dominates  all  other  sectors,  (2)  sprin- 
kling irrigation  is  expected  to  increase,  (3)  the  area 
of  irrigated  land  will  increase  (4)  only  a  few  of  the 
many  canal/transport  projects  will  be  implement- 
ed, (5)  water  quality  can  be  improved  most  effi- 
ciently on  a  local  level,  (6)  lake  eutrophication 
must  be  handled  on  an  individual  basis,  and  (7) 
most  water  management  techniques  have  some 
negative  effect  on  the  environment  and  the  popula- 
tion. (See  also  W86-05750)  (Cassar-PTT) 
W86-05761 


APPROACH  OF  VARIOUS  COMPETITIVE 
WATER  USERS  AND  IMPACT  CATEGORIES 
EN  PAWN  (POLICY  ANALYSIS  OF  WATER 
MANAGEMENT  FOR  THE  NETHERLANDS), 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
E.  Van  Beek. 

IN:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
123-135,  3  fig,  4  tab,  2  ref. 
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Group  6A — Techniques  Of  Planning 


Descriptors:  'Planning,  'Water  policy,  'Water 
use,  'Water  allocation,  'Water  management, 
Model  studies.  Policy  Analysis  of  Water  Manage- 
ment for  the  Netherlands,  PAWN,  The  Nether- 
lands, Water  quality  control,  Agriculture,  Naviga- 
tion, Electric  power,  Industrial  water,  Drinking 
water,  Irrigation,  Powerplants. 

The  Distribution  Model  used  in  PAWN  was  ap- 
plied to  a  study  of  the  four  major  users  of  water  in 
the  Netherlands:  agriculture,  shipping,  power- 
plants  and  drinking-industrial  water.  Examples  are 
given  to  illustrate  the  types  of  results  obtained 
from  using  the  model.  Agriculture  is  the  dominant 
use.  Water  requirements  and  effects  of  water  man- 
agement changes  are  computed  for  cropping  alter- 
natives, irrigation  methods,  and  wet-dry  year  com- 
binations. The  impacts  of  water  management  sce- 
narios on  shipping  include  water  level  changes  in 
canals,  sedimentation,  and  alterations  of  water 
quality  at  fresh-saline  water  interfaces.  Water  man- 
agement has  less  effect  on  powerplant  cooling 
water  costs  than  in  other  user  sectors.  Drinking 
and  industrial  water  are  closely  related  to  the 
scarcer  groundwater  supply.  Three  types  of  trade- 
offs among  user  groups  are  considered:  between 
surface  water  users,  between  regions,  and  between 
groundwater  users.  Most  trade-off  possibilities 
exist  in  the  surface  water  and  groundwater  catego- 
ries, with  agriculture  dominating.  (See  also  W86- 
05750)  (Cassar-PTT) 
W86-05762 


ALLOCATION  OF  WATER  RESOURCES  IN 
THE  EASTERN  PART  OF  THE  NETHER- 
LANDS, 

Water  Service  of  Gelderland,  Arnhem  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  6B. 
W86-05763 


MODELLFNG  APPROACH  FOR  A  REGIONAL 
WATER  MANAGEMENT  STUDY  IN  A 
POLDER  AREA, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
G.  Baarse,  and  G.  Miedema. 
IN:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
155-163,  2  fig,  1  tab,  1  ref. 

Descriptors:  'Planning,  'Water  policy,  'Water 
use,  'Water  allocation,  'Polder,  Boezems,  Water 
management,  Netherlands,  Model  studies,  Mathe- 
matical models,  Political  aspects,  Saline  water  in- 
trusion, Hydrology,  Dikes,  Locks,  Water  quality 
control,  Water  demand. 

A  modeling  approach  for  a  region  below  mean  sea 
level  is  described.  These  areas  are  extremely  flat, 
have  saline  groundwater,  have  high  water  tables, 
and  depend  on  surface  water  for  water  supplied. 
Polders  are  areas  of  land  surrounded  by  dikes  in 
which  water  levels  can  be  artificially  maintained  at 
the  desired  level.  Excess  water  is  pumped  into 
canal-lake  systems  called  boezems.  The  main  prob- 
lems in  this  region  are  the  necessity  for  continuous 
discharge  or  intake,  large  canals  (due  to  lack  of 
sufficient  bottom  slope),  and  salt  pollution.  The 
boezem-polder  system  was  studied  with  the 
ABOPOL  model,  which  describes  the  flow  of 
water  and  conservative  pollutants  through  the 
system,  given  the  extractions  of  and/or  discharges 
from  polders.  The  model  use  is  illustrated  with  a 
drinking  water  supply  study  in  the  Rijnland  water 
district.  Here  it  was  found  that  the  effects  of  the 
proposed  extractions  were  quite  limited.  The  Del- 
fland  water  board  study,  a  proposed  solution  for 
satisfying  peak  demands,  was  devalued  because 
peak  water  demands  were  shown  to  be  lower  than 
expected.  (See  also  W86-05750)  (Cassar-PTT) 
W86-05764 


WATER  RESOURCES  MANAGEMENT:  FROM 
POLICY  ANALYSIS  TO  POLICY  FORMULA- 
TION, 

Rijkswaterstaat-Deltadienst,      Rijswijk      (Nether- 
lands). Data  Processing  Div. 
For  primary  bibliographic  entry  see  Field  6B. 


W86-05765 


FLEXIBILITY  -  A  KEY  TO  THE  MANAGE- 
MENT OF  RISK  AND  UNCERTAINTY  IN 
WATER  SUPPLY, 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 

L.  R.  Beard. 

IN:  Optimal  Allocation  of  Water  Resources,  IAHS 

Publication  No.  135.  Proceedings  of  a  Symposium 

held  at  the  First  Scientific  General  Assembly  of 

the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 

177-183. 

Descriptors:  'Planning,  'Water  management, 
•Risk,  'Water  supply,  Stochastic  hydrology,  Res- 
ervoirs, Water  shortage,  Drought,  Water  use, 
Water  demand,  Conjunctive  use,  Flexibility. 

Current  and  traditional  design  of  water  supply 
facilities  is  based  on  simulations  of  systems  oper- 
ation under  historical  hydrological  conditions  pro- 
jected, as  necessary,  to  future  conditions.  Arbitrary 
or  subjective  criteria  are  used  relative  to  accept- 
ance of  shortages,  provision  of  safety  factors  and 
risks  acceptable  for  the  various  types  of  water  use. 
While  stochastic  studies  have  forced  re-examina- 
tion of  these  criteria,  stochastic  methods  have  not 
proved  to  be  sufficiently  reliable  for  adoption  as 
standard  procedures.  Furthermore,  they  do  not 
remove  the  necessity  of,  but  simply  offer  a  more 
systematic  approach  to,  the  subjective  selection  of 
risk  criteria.  A  key  to  the  management  of  risk  (as 
well  as  uncertainty)  is  flexibility  of  system  oper- 
ation. This  paper  examines  various  means  of  incor- 
porating flexibility  in  water  resource  projects, 
based  on  consideration  of  risk  and  uncertainty  and 
designed  to  optimize  the  utility  of  a  water  manage- 
ment system  for  alternative  water  use.  (See  also 
W86-05750)  (Author's  abstract) 
W86-05766 


INFLUENCE  OF  CLIMATIC  VARIABILITY  ON 
WATER  RESOURCES  IN  JTLIN  PROVINCE, 
CHINA 

Jilin    Province   Inst,   of  Meteorological   Science, 

Changchun  (China). 

For  primary  bibliographic  entry  see  Field  2B. 

W86-05767 


ALLOCATION  OF  WATER  FOR  PUBLIC 
SUPPLY  WITHIN  SEVERN-TRENT  WATER 
AUTHORITY, 

Severn-Trent  Water  Authority  (England). 

For  primary  bibliographic   entry  see   Field   6D. 

W86-05768 


INTEGRAL  QUANTITATIVE  AND  QUALITA- 
TIVE PLANNING  AND  MANAGEMENT  OF 
WATER  RESOURCES  IN  THE  RIVER  BASINS 
IN  THE  GERBAN-KERTO-SUSILA  REGION, 
INDONESIA, 

Directorate  of  Water  Resources  Development, 
Djakarta  (Indonesia). 

For  primary  bibliographic  entry  see  Field  6B. 
W86-05769 


PROBLEMS  OF  WATER  RESOURCES  SYS- 
TEMS MANAGEMENT  -  AN  INTRODUCTION, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

A.  L.  Velikanov. 

IN:  Optimal  Allocation  of  Water  Resources,  IAHS 

Publication  No.  135.  Proceedings  of  a  Symposium 

held  at  the  First  Scientific  General  Assembly  of 

the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 

211-213. 

Descriptors:  'Planning,  'Water  demand,  'Water 
management,  Risk,  Water  supply,  Systems,  Engi- 
neering, Hydraulic  structures. 

Present-day  opinions  of  the  problem  of  risk  and 
reliability  as  applied  to  water  resources  systems  are 
discussed.  It  is  shown  that  this  problem  is  associat- 
ed not  only  with  the  safety  of  hydraulic  structures 
and  adjoining  areas,  but  also  with  the  possibility  of 
water  supply  interruption  due  to  decision  making 
based  on  probabilistic  and  uncertain  information 
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rather  than  the  real  situation.  The  simulation  analy- 
sis of  the  behavior  of  water  resources  systems 
under  various  water  abundance  conditions  and 
with  the  application  of  different  management  poli- 
cies seems  to  be  the  most  effective  procedure  for 
examining  various  situations  and  for  selecting  an 
optimal  strategy  of  development  of  water  re- 
sources systems.  (See  also  W86-05750)  (Author's 
abstract) 
W86-05770 


USE  OF  SIMULATION  MODELS  IN  WATER 
RESOURCES  SYSTEMS  ANALYSIS, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

D.  N.  Korobova,  and  V.  I.  Poizner. 

IN:  Optimal  Allocation  of  Water  Resources,  IAHS 

Publication  No.  135.  Proceedings  of  a  Symposium 

held  at  the  First  Scientific  General  Assembly  of 

the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 

215-222,  1  tab,  5  ref. 

Descriptors:  'Planning,  'Evaluation,  'Simulation 
analysis,  'Water  management,  Model  studies,  Res- 
ervoir operation,  Forecasting,  Runoff,  Risk,  Opti- 
mization, Environmental  effects,  Numerical  analy- 
sis, Mathematical  models. 

Numerical  simulation  has  been  effective  in  the 
analysis  of  water  resources  systems  behavior.  The 
following  factors  must  be  considered  in  forecast- 
ing: the  stochastic  resources  vs.  water  demand, 
reservoir  operation,  runoff  forecasting  and  risk, 
and  ecological  aspects.  Numerical  simulation  tech- 
niques are  compared  with  optimization  techniques. 
The  latter  cannot  be  done  with  mathematical  pro- 
gramming alone.  However,  numerical  simulation 
combines  the  advantages  of  computers'  memory 
and  speed  with  human  judgement.  This  method  is 
illustrated  in  an  example  of  hydrological  forecast- 
ing. (See  also  W86-O5750)  (Cassar-PTT) 
W86-05771 


MULTIPURPOSE     USE     OF     WATER     RE- 
SOURCES IN  IRRIGATION  SYSTEMS, 

State  Office  for  Technical  Development,  Budapest 

(Hungary). 

For  primary  bibliographic  entry  see  Field  3F. 

W86-05772 


FUZZY  MODELLING  FOR  FORECASTING 
DISCHARGE  AND  WATER  LEVEL  OF  LARGE 
RTVERS, 

Technische  Univ.,  Dresden  (German  D.R.).  Ber- 

eich  Hydrologie  and  Meteorologie. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-05773 


WATER  QUALITY  OBJECTIVES,  DISCHARGE 
STANDARDS  AND  FUZZY  LOGIC, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see   Field   5G. 

W86-05774 


STOCHASTIC  TIME  SERTCS  ANALYSIS  AND 
THE  VILLAGE  DAM  MANAGEMENT  PROB- 
LEM IN  SRI  LANKA, 

Australian  National  Univ.,  Canberra. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-05775 


EVALUATION  OF  CONFLICTING  REGIONAL 
WATER  REQUIREMENTS:  AN  AUSTRIAN 
CASE  STUDY, 

Universitaet  fuer  Bodenkultur,  Vienna  (Austria). 
Inst,  fuer  Wasserwirtchaft. 
H.  P.  Nachtnebel,  L.  Duckstein,  and  I.  Bogardi. 
IN:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
265-274,  3  fig,  2  tabs,  24  ref. 

Descriptors:  'Planning,  'Water  demand,  'Water 
allocation,  'Water  management,  Austria,  Alterna- 
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ive  planning,  Model  studies,  Cost  analysis,  Dy- 
lamic  programming,  Competing  use. 

V  two-step  method  was  used  to  evaluate  alterna- 
ive  long  range  water  management  schemes  for  the 
■tarchfeld  section  of  Austria.  Particular  concerns 
a  this  region  are  depletion  of  irrigation  water, 
KXtr  water  quality  (high  BOD  and  nitrates),  and 
lamage  to  forests.  The  first  step  is  a  preliminary 
creening  of  alternatives  using  a  comprehensive 
ost-effectiveness  approach.  Candidate  systems  are 
anked  by  multiobjective  programming  techniques 
o  select  a  preferred  set  of  alternatives  and  their 
orresponding  actions.  In  the  second  step  a  dynam- 
B  model  is  developed  around  the  set  of  preferred 
Iternatives.  This  aims  to  reach  a  compromise 
mong  conflicting  objectives.  (See  also  W86- 
15750)  (Cassar-PTT) 
V86-05776 


)ERTVATION  AND  USE  OF  CONTROL 
TURVES  FOR  THE  REGIONAL  ALLOCATION 
)F  WATER  RESOURCES, 

forth  West  Water  Authority,  Warrington  (Eng- 

ind). 

).  Pearson,  and  P.  D.  Walsh. 

N:  Optimal  Allocation  of  Water  Resources,  IAHS 

"ublication  No.  135.  Proceedings  of  a  Symposium 

leld  at  the  First  Scientific  General  Assembly  of 

he  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 

75-283,  2  fig,  1  tab,  20  ref. 

Descriptors:  •Planning,  'Water  demand,  'Water 
llocation,  'Water  management,  'Reservoir  oper- 
tion,  Control  curves,  Drought,  Regional  planning, 
forth  West  Water  Authority,  Water  storage,  Eng- 
ind,  Operating  costs,  Mathematical  studies. 

Control  curves  have  been  used  in  the  United  King- 
lom  for  more  than  35  years  to  reduce  operating 
osts  by  controlling  the  overdrawing  and  pumped 
efill  of  reservoirs.  The  methods  of  derivation  have 
hanged  and  the  development  of  the  methods  used 
a  the  North  West  Water  Authority  are  described. 
I  nondimensional  approach,  adapted  from  the 
lonsequential  cumulative  minimum  flow  analysis 
if  monthly  data  used  for  calculating  yield-storage 
urves,  has  been  used  on  reservoir-only  systems  for 
vhich  there  is  a  paucity  of  data.  For  more  complex 
ystems  monthly  net  additions  to  storage  are  first 
alculated,  often  from  daily  flow  data,  and  then 
nalyzed.  Recent  developments  include  the  use  of 
he  methods  to  provide  information  on  the  reliabil- 
ty  of  the  resource  system  when  reservoir  storage 
i  low  for  the  time  of  year.  Developments  to 
ntegrate  the  operation  and  allocation  of  sources 
egionally  and  for  their  management  during 
Iroughts  and  other  emergencies  are  discussed.  (See 
Jso  W86-05750)  (Author's  abstract) 
V86-05777 


JSE  OF  A  GENERALIZED  COMPUTER  PRO- 
}RAM  FOR  RESOURCES  SYSTEMS  OPTIMI- 
LATION  IN  DEVELOPING  COUNTRIES, 

Humphreys  (Howard)  and  Partners,  Leatherhead 

England). 

L  W.  Simpson,  and  G.  R.  Thorpe. 

N:  Optimal  Allocation  of  Water  Resources,  IAHS 

'ublication  No.  135.  Proceedings  of  a  Symposium 

leld  at  the  First  Scientific  General  Assembly  of 

he  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 

185-298,  9  fig. 

Descriptors:  'Planning,  'Systems  analysis,  'Water 
tllocation,  'Water  management,  'Optimization, 
'Developing  countries,  Water  use,  Simulation 
inalysis,  Jamaica,  Seychelles,  Indonesia,  Kenya, 
livers,  Water  transfer,  Conjunctive  use,  Water 
torage,  Reservoirs,  Water  supply,  Model  studies, 
Computer  programs,  Reservoir  Operation  by  Sim- 
ilation   Study,   ROSS  program,   Competing  use. 

>ptimization  of  use  and  just  allocations  between 
he  conflicting  demands  of  domestic,  industrial  and 
igricultural  users  has  now  become  the  primary 
heme  of  water  resources  development  and  man- 
igement  in  developing  countries.  In  seeking  an 
Konomical  technique  for  the  optimization  of  water 
ise  with  worldwide  application,  the  authors  have 
leveloped  a  generalized  simulation  approach.  The 
ipproach  provides  for  the  study  of  large  and  small 


scale  developments  at  a  cost  proportional  to  the 
magnitude  of  the  development,  by  eliminating  the 
need  for  expensive  program  development  associat- 
ed with  the  one-off  model  approach.  The  flexibility 
afforded  by  the  use  of  a  generalized  model  even  in 
complex  systems  is  illustrated  by  applications  in 
Jamaica,  the  Seychelles,  Indonesia,  and  Kenya  in- 
volving the  design,  optimization,  and  management 
of  water  systems  incorporating  multiple  sources, 
regulated  river  flows,  inter-basin  transfer  and  con- 
junctive use  of  storage  for  urban,  industrial  and 
agricultural  water  supply  together  with  hydroelec- 
tric power  generation.  (See  also  W86-05750)  (Au- 
thor's abstract) 
W86-05778 


OPTIMUM  ALLOCATION  OF  WATER  RE- 
SOURCES SUBJECT  TO  QUALITY  CON- 
STRAINTS, 

University   of  the  Witwatersrand,   Johannesburg 

(South  Africa). 

For  primary  bibliographic   entry   see   Field   5G. 

W86-05779 


APPLICATION  OF  STOCHASTIC  DYNAMIC 
PROGRAMMING  IN  OPTIMIZING  THE  REG- 
ULATION OF  HYDROPOWER  RESERVOIRS, 

Nanjing  Hydrological  Research  Inst.  (China). 
For  primary  bibliographic  entry  see  Field  4A. 
W86-05780 


STUDY  OF  A  REAL  TIME  ADAPTIVE 
CLOSED-LOOP  RESERVOIR  CONTROL  AL- 
GORITHM, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-05781 


PERFORMANCE  OF  A  MAJOR  RIVER  REGU- 
LATION RESOURCE  SYSTEM  UNDER 
DESIGN  CONDITIONS, 

Severn-Trent  Water  Authority,  Malvern  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  4A. 
W86-05783 


ALLOCATION     OF     FRESH     WATER     RE- 
SOURCES OF  A  TIDAL  ESTUARY, 

Southern  Water  Authority,  Worthing  (England). 
For  primary  bibliographic  entry  see  Field  4A. 
W86-05784 


APPLICATION  OF  MATHEMATICAL 

MODELS  TO  PREDICTING  DEMANDS,  ESTI- 
MATING THE  RELIABILITY  OF  SUPPLY 
AND  CONTROLLING  DEMANDS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  6D. 
W86-05785 


DISTRIBUTED  CONJUNCITVE  USE  MODEL 
FOR  OPTIMAL  CROPPING  PATTERN, 

Roorkee  Univ.  (India).  School  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  4B. 
W86-05786 


OPTIMIZATION  MODELS  FOR  THE  OPER- 
ATION OF  MAJOR  HYDROSYSTEMS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-05787 


ATTEMPTS  TO  RECONCILE  CONFLICTING 
DEMANDS  OVER  COLUMBIA  RIVER  OUT- 
PUTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  6D. 
W86-05788 


STATE  OF  THE  ART  REVIEW:  THEORIES 
AND  APPLICATIONS  OF  SYSTEMS  ANALY- 
SIS TECHNIQUES  TO  THE  OPTIMAL  MAN- 
AGEMENT AND  OPERATION  OF  A  RESER- 
VOIR SYSTEM, 

California  Univ.,  Los  Angeles.  School  of  Engi- 
neering and  Applied  Science. 
W.  W.  -G.  Yeh. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB83-169763, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
UCLA-ENG-82-52,  June  1982.  149  p,  12  fig,  2  tab, 
308  ref.  NSF/CEE-82091. 

Descriptors:  'Planning,  'Systems  analysis,  'Reser- 
voir operation,  Dynamic  programming,  Linear 
programming,  Nonlinear  programming,  Mathemat- 
ical models,  Model  studies,  Simulation  analysis, 
Operations  research,  Computer  programs,  Man- 
agement. 

Linear,  nonlinear,  and  dynamic  programming 
methods  and  the  simulation  method  of  reservoir 
operations  are  reviewed  and  analyzed.  The  merits 
and  limitations  of  each  technique  are  assessed  and 
recommendations  for  future  research  needs  are 
given.  The  advantages  of  linear  programming  are: 
(1)  it  is  able  to  accommodate  relatively  high  di- 
mensionality with  comparative  ease;  (2)  no  initial 
policy  is  needed,  (3)  standard  conditions  are  read- 
ily available;  and  (4)  universal  optima  are  obtained. 
Dynamic  programming  is  shown  to  be  capable  of 
handling  adaptive,  nonlinear  and  stochastic  prob- 
lems of  a  reservoir  system,  and  to  specifically 
apply  these  to  reservoir  management  functions  of 
planning  and  operation.  Nonlinear  programming 
techniques,  while  effective,  are  not  viable.  Simula- 
tion is  shown  to  be  an  effective  tool  for  studying 
the  operation  of  the  complex  water  resources 
system.  (Author's  abstract) 
W86-05790 


MULTI-OBJECTTVE  ANALYSIS  WITH  SUB- 
JECTIVE INFORMATION, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

R.  N.  Palmer,  and  J.  R.  Lund. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  Ill,  No.  4,  p  399- 
416,  October  1985.  5  fig,  8  tab,  29  ref. 

Descriptors:  'Water  management,  'Water  re- 
sources development,  Objective  analysis,  Subjec- 
tive information,  Computer  programs,  Monitoring, 
Network  design,  Thermal  powerplants. 

A  method  for  incorporating  subjective  information 
into  multi-objective  evaluations  is  based  upon  an 
eigenvalue  and  eigenvector  analysis  and  structures 
multi-objective  evaluations  into  a  series  of  hierar- 
chies in  which  pairwise  comparisons  are  made. 
The  method  is  demonstrated  in  the  design  of  an 
aquatic  monitoring  network  for  a  thermal  power 
plant.  Theoretical  aspects  of  the  approach  are  re- 
viewed, including  measures  of  subjective  inconsist- 
ency, the  sensitivity  of  inconsistency  to  pairwise 
comparisons,  subjective  scaling  factors,  and  sensi- 
tivity of  final,  multi-objective  weights.  An  interac- 
tive computer  program  for  the  application  of  the 
technique  is  described.  The  method  permits  the 
incorporation  of  subjective  information  into  a 
formal  quantitative  analysis  and  provides  measure- 
ments of"  the  consistency  of  the  user  in  developing 
objective  weights.  (Master-PTT) 
W86-05811 


GENERAL  FORMULA  FOR  CALCULATING 
THE  PROBABILITY  OF  FAILURE  OF  WATER 
PROJECTS  AND  ITS  POTENTIAL  APPLICA- 
TIONS, 

East  China  Technical  Univ.  of  Water  Resources, 

Nanjing. 

For  primary  bibliographic  entry  see  Field  8A. 

W86-05836 
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EVALUATING  REGIONAL  DEMAND 

MODELS  FOR  ESTIMATING  RECREATION- 
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Group  6B — Evaluation  Process 

AL  USE  AND  ECONOMIC  BENEFITS:  A  CASE 
STUDY, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Fort  Collins,  CO. 

For   primary   bibliographic   entry  see   Field   6D. 

W86-05423 


RISK    ANALYSIS    FOR    RESERVOIR    OPER- 
ATION, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-05428 


PROGRAMMING  MODEL  FOR  ANALYSIS  OF 
THE  RELIABILITY,  RESILIENCE,  AND  VUL- 
NERABILITY OF  A  WATER  SUPPLY  RESER- 
VOIR, 

Corps  of  Engineers,  Fort  Belvoir,  VA.  Water  Re- 
sources Center. 

For  primary  bibliographic  entry  see  Field  4A. 
W86-05429 


WATER     ALLOCATION:     THE     ROLES     OF 
VALUE  AND  PRICES, 

Minnesota  Univ.-Duluth. 

For  primary  bibliographic  entry  see  Field  6C. 

W86-05576 


WATER  -  A  WORLD  PROBLEM, 

University  Coll.  of  Swansea  (Wales). 

For  primary  bibliographic   entry  see  Field   6D. 

W86-05587 


ESTABLISHING  THE  OPTIMUM  EXPLOITA- 
TION SOLUTIONS  FOR  A  CONFINED  AQUI- 
FER, 

Institutul  de  Meteorologie  si  Hidrologie,  Bucharest 

(Romania). 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05693 


MANAGEMENT  MATRIX  FOR  A  REGIONAL 
AQUIFER  IN  THE  UNITED  KINGDOM, 

Binnie  and  Partners,  London  (England). 
S.  Puri,  and  K.  J.  Edworthy. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  877-887,  3  fig, 
1  tab,  1  ref. 

Descriptors:  'Management  matrix,  'Aquifers, 
'England,  Water  resources  management,  Mathe- 
matical models,  Groundwater  recharge,  Artificial 
recharge,  Lower  Greensland,  Groundwater  move- 
ment, Economic  analysis. 

Hydrogeological  studies  using  data  spanning  most 
of  a  century  were  synthesized  to  provide  the  back- 
ground for  water  resource  management  in  the 
future.  The  possible  management  options,  which 
are  limited  within  a  statutory  framework,  were 
considered  and  the  results  set  out  in  the  form  of  a 
matrix.  The  complexities  involved  in  the  setting  up 
of  a  resource  management  strategy  for  a  fully- 
developed  aquifer  system  are  presented.  Complica- 
tions arise  when  the  constraints  within  which  the 
managers  can  act,  are  laid  out  in  the  statutory 
framework.  Groundwater  has  to  be  separately 
evaluated  and  the  conclusions  must  be  integrated 
with  the  overall  water  development  strategy.  This 
was  achieved  by  making  use  of  a  management 
matrix  of  options  and  consequences.  The  matrix 
was  devised  to  compare  strategies  to  put  them  into 
perspective,  and  to  help  in  the  final  selection  of 
those  options  which  yield  the  target  consequences. 
Management  strategies  clearly  depend  upon  costs 
and  restrictions  which  operate  on  the  system.  The 
aquifer  response  was  quantified  on  the  basis  of 
mathematical  modelling  of  the  physical  system. 
The  options  are  grouped  in  investment  terms  to 
consider  consequences  of  management  options.  In 
conclusion,  the  policy  that  was  recommended  to 
the  Authority  is  summarized  in  the  following 
points:  1)  Grant  temporary  licenses  in  units  with 
unused  resources,  up  to  the  annual  recharge  quan- 


tity; 2)  no  further  licenses  in  areas  overdeveloped 
until  the  practicality  of  artificial  recharge  is 
proven;  3)  commence  pilot  scale  artifical  recharge 
at  sites  in  areas  with  overuse  of  resources;  4) 
progressively  expand  artificial  recharge  capacity  to 
meet  demands  as  they  arise;  and  5)  undertake  con- 
tinued studies  of  the  aquifer  flow  system,  in  par- 
ticular the  detailed  vertical  geochemical  sequence 
and  a  long-term  aquifer  pump  test  to  obtain  reliable 
specific  yield  of  the  aquifer.  The  method  was  ap- 
plied to  the  Lower  Greensand  aquifer  and  a  wide 
ranging  management  approach  was  derived.  (See 
also  W86-05679)  (Lantz-PTT) 
W86-05706 


3-D  DIGITAL  MODEL  FOR  GROUNDWATER 
MANAGEMENT, 

ARMETED/JECOR,  Jeddah  (Saudi  Arabia). 
A.  R.  Qazi. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  889-899,  3  fig, 
6  tab,  10  ref. 

Descriptors:  'Groundwater  management,  'Model 
studies,  'Digital  models,  'Aquifer  systems,  Con- 
fined aquifers,  Groundwater  depletion,  Sensitivity 
analysis,  Water  rights,  San  Luis  Valley,  Colorado, 
Long-term  planning,  Short-term  planning. 

The  groundwater  resources  in  the  complex  multi- 
aquifer  system  of  San  Luis  Valley,  Colorado,  3000 
sq  miles  in  area,  were  analyzed.  A  quasi  three 
dimensional  digital  model  was  developed  to  simu- 
late the  effects  of  groundwater  withdrawals  from 
the  unconfined  and  confined  aquifers  in  the  valley. 
This  model  is  used  as  a  management  tool  to  evalu- 
ate the  long  term  effects  of  the  use  of  junior 
ground  water  rights  on  the  senior  surface  water 
rights  in  the  valley  tributaries.  It  can  be  used  as  a 
potential  management  tool  for  the  unconfined  or 
confined  aquifers  of  the  valley.  It  had  been  cali- 
brated so  that  the  computed  and  observed  draw- 
downs were  in  reasonable  agreement.  The  model  is 
designed  to  be  an  inexpensive  tool  (the  computer 
cost  for  an  average  run  is  twenty-five  dollars),  the 
cost  of  which  would  vary  with  time,  length  of  the 
run  and  size  of  the  problem.  The  model  applica- 
tions and  sensitivity  analysis  indicate  that  the  ef- 
fects of  inaccurate  aquifer  properties  become  negli- 
gible if  the  model  is  run  for  a  long  period  of  time. 
The  model  is  generalized  and  gives  overall  results 
for  the  entire  valley;  however,  it  is  very  sensitive 
to  small  stresses.  Comparison  of  precalibration  and 
post-calibration  model  runs  indicate  that  minor  in- 
accuracies in  aquifer  characteristics  do  not  signifi- 
cantly alter  the  computations  for  long  term  stream 
depletions  due  to  pumping.  (See  also  W86-05679) 
(Lantz-PTT) 
W86-05707 


USE  OF  MATHEMATICAL  PROGRAMMING 
IN  THE  MANAGEMENT  AND  DEVELOP- 
MENT OF  ISRAEL'S  WATER  RESOURCES, 

Tahal     Consulting     Engineers     Ltd.,     Tel-Aviv 
(Israel). 
J.  Schwarz. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  917-929,  1  fig, 
2  tab,  2  ref. 

Descriptors:  'Mathematical  studies,  'Water  man- 
agement, 'Mathematical  models,  'Groundwater 
depletion,  'Israel,  Groundwater  potential, 
Groundwater  recharge,  Groundwater  availability, 
Groundwater  management,  Dynamic  program- 
ming, Linear  programming,  Water  allocation, 
Groundwater  storage. 

The  water  resources  of  Israel  are  managed  by  a 
national  water  authority,  which  faces  problems  of 
water  scarcity  and  large  scale  transportation,  stor- 
age and  regulation  requirements.  The  formulation 
of  management  policies  is  aided  by  a  hierarchical 
set  of  mathematical  models  applying  simulation, 
Dynamic  Programming  and  Linear  Programming 
methods.  One  of  the  major  models  is  a  multi- 
period,  multi-state,  multi-region,  multi-season  and 


multi-sector  Linear  Programming  model  which  is 
used  for  formulating  long-term  capacity  expansion 
policies  interlinked  with  short-term  allocation, 
transportation  and  storage  management  policies. 
The  application  of  the  model  for  policy  screening, 
for  project  evaluation,  and  for  feedback  with  other 
models  is  facilitated  by  a  Matrix  Generator  and 
Report  Writer  which  have  been  developed  for 
general  purpose  water  resources  planning.  (See 
also  W8W)5670)  (Author's  abstract) 
W86-05709 


IMPLICATIONS  OF  THE  USE  OF  REGIONAL 
GROUNDWATER  MODELS:  A  CASE  STUDY, 

Groundwater  Development  Consultants,  Cam- 
bridge (England). 

J.  J.  Van  Wonderen,  and  R.  C.  Sage. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  949-958,  2  fig, 
2  ref. 

Descriptors:  'Groundwater  potential,  'Model 
studies,  'Case  studies,  'Computer  models, 
Groundwater  depletion,  Competing  use,  Ground- 
water recharge,  Bangladesh,  Aquifers,  Ground- 
water movement,  Single-cell  models. 

A  modelling  study  was  undertaken  on  behalf  of  the 
Government  of  Bangladesh.  The  prime  objective 
of  the  study  was  to  set  up,  construct,  calibrate  and 
run  a  digital  computer  groundwater  model  of  the 
whole  geographical  area  of  north-west  Bangla- 
desh. The  main  function  of  the  models  as  to  predict 
initial  estimates  of  the  relative  numbers  and  distri- 
bution of  well  types  with  the  available  recharge, 
varying  cropping  patterns  and  development  limita- 
tion criteria.  Construction  of  the  model  involved  a 
detailed  assessment  of  the  aquifer  flow  mechanisms 
and  simulation  of  the  water  balance;  it  highlighted 
deficiencies  in  the  data  base  and  gave  guidelines 
for  the  acquisition  of  more  relevant  information. 
To  provide  an  accurate  simulation,  a  multi-discipli- 
nary team  was  required  in  order  to  assess  all  the 
relevant  criteria,  and  present  them  in  a  suitable 
format.  The  model  focused  ideas  on  the  system  and 
the  results  gave  a  good  indication  of  the  develop- 
ment potential,  but  cannot  be  extrapolated  for  de- 
tailed planning.  Single  cell  models  were  successful- 
ly used,  and  the  model  was  operated  by  non- 
technical personnel.  (See  also  W86-05679)  (Lantz- 
PTT) 
W86-05712 


OPTIMAL    ALLOCATION    OF    WATER    RE- 
SOURCES. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  6A. 
W86-05750 


POLICY   ANALYSIS    OF   WATER   MANAGE- 
MENT FOR  THE  NETHERLANDS  (PAWN), 
Rijkswaterstaat,  The  Hague  (Netherlands).  Data 
Processing  Div. 

For  primary  bibliographic  entry  see  Field  6A. 
W86-05761 


ALLOCATION  OF  WATER  RESOURCES  IN 
THE  EASTERN  PART  OF  THE  NETHER- 
LANDS, 

Water  Service  of  Gelderland,  Arnhem  (Nether- 
lands). 

E.  Romijn,  and  M.  Tamminga. 
IN:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
137-153,  9  fig,  5  tab,  11  ref. 

Descriptors:  'Planning,  'Water  policy,  'Water 
use,  'Water  allocation,  'Water  management,  Neth- 
erlands, Groundwater  management,  Model  studies, 
Mathematical  models,  Political  aspects. 

Water  management  alternatives  for  eastern  Gelder- 
land and  Drenthe  provinces,  The  Netherlands, 
were  studied.  These  are  in  the  higher  portion  of 
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:  country.  The  Gelderland  study  produced  a 
oking  of  management  plans,  weighted  according 
goals  decided  by  politicians.  The  Drenthe  study 
oduced  score  maps  for  agriculture,  landscape, 
d  ecology,  which  can  be  manipulated  and 
lighted  according  to  priorities.  Several  water 
inagement  plans  were  evaluated  using  mathemat- 
d  models.  The  major  problem  lies  in  cooperation 
tween  the  scientists  and  the  politician-decision 
titers.  In  addition,  information  on  ecological  ef- 
;ts  of  the  water  management  policies  is  insuffi- 
ait  (See  also  W86-05750)  (Cassar-PTT) 
86-05763 


ATER  RESOURCES  MANAGEMENT:  FROM 
MJCY  ANALYSIS  TO  POUCY  FORMULA- 
ON, 

jkswaterstaat-Deltadienst,      Rijswijk      (Nether- 

lds).  Data  Processing  Div. 

.  A.  Veen,  G.  Baarse,  and  E.  Van  Beek. 

I:  Optimal  Allocation  of  Water  Resources,  IAHS 

iblication  No.  135.  Proceedings  of  a  Symposium 

Id  at  the  First  Scientific  General  Assembly  of 

s  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 

5-175,  7  ref. 

sscriptors:  'Planning,  *Water  policy,  *Water 
inagement,  *Water  use,  Netherlands,  Model 
idies,  Decision  making. 

scent  developments  in  the  Netherlands  have  cre- 
;d  a  need  for  integrated  water  management  poli- 
s,  i.e.,  policies  that  result  from  well  balanced 
d  integrated  planning  and  decision  making  proc- 
i,  taking  into  account  all  relevant  users  and  inter- 
:s  and  their  interrelations.  Given  the  complexity 

the  policy  area  and  the  policy  making  process, 
,licy  analysis  plays  an  important  role  in  drafting 
ese  policies.  In  the  recent  past,  three  important 
ilicy  studies  were  carried  out  in  the  Netherlands: 
e  study  at  the  national  level  and  two  provincial 
idies.  Indicated  here,  are  how  these  studies  have 
ntributed  to  the  policy  making  process.  From 
e  experience  obtained  through  the  studies,  a 
mber  of  lessons  were  drawn  with  respect  to 
ganization  and  conduct  of  policy  analyses  in  the 
iter  management  area.  These  lessons  relate  to  the 
liability  of  the  model  results,  the  appropriateness 

these  results,  the  acceptance  of  the  policy  con- 
isions  and  the  continuity  in  the  availability  of  the 
sources  and  the  models.  After  an  overview  of 
ese  lessons,  the  paper  sketches  how,  in  a  few 
rrent  developments,  these  lessons  are  brought 
to  practice.  (See  also  W86-O5750)  (Author's  ab- 
■act) 
86-05765 


^XEBHJTY  -  A  KEY  TO  THE  MANAGE- 
ENT  OF  RISK  AND  UNCERTAINTY  IN 
ATER  SUPPLY, 

ipey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
sr  primary  bibliographic  entry  see  Field  6A. 
'86-05766 


nEGRAL  QUANTITATIVE  AND  QUALJTA- 

IVE   PLANNING  AND   MANAGEMENT   OF 

ATER  RESOURCES  IN  THE  RIVER  BASINS 

i  THE   GERBAN-KERTO-SUSILA    REGION, 

roONESIA, 

irectorate   of  Water   Resources   Development, 

Jakarta  (Indonesia). 

I  Notodihardjo,  and  F.  C.  Zuidema. 

1:  Optimal  Allocation  of  Water  Resources,  IAHS 

iblication  No.  135.  Proceedings  of  a  Symposium 

:ld  at  the  First  Scientific  General  Assembly  of 

e  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 

13-209,  2  fig,  1  ref. 

escriptors:  'Planning,  *Water  demand,  *Water 
location,  'Water  management,  Surabay,  Indone- 
a,  Rivers,  Urban  hydrology,  Hydrology,  Irriga- 
jn,  Water  conservation,  Flood  control,  Water 
jllution,  Competing  use. 

he  rapid  urban  development  around  Surabay,  In- 
jnesia,  necessitates  a  comprehensive  plan  for  op- 
ma]  utilization  of  water  resources.  The  frame- 
ork  of  a  future  study  will  deal  with  hydrology 
id  hydrometry,  domestic  and  industrial  water 
seds,  street  flushing  water,  irrigation  water,  water 


conservation  measures,  flood  protection,  sanitary 
engineering,  water  resources  planning  and  manage- 
ment, and  training  of  engineers  and  technicians. 
Some  of  the  problems  faced  by  planners  in  this  city 
are  drinking  water  intakes  located  in  polluted 
water,  clashes  between  rural  and  city  water  users, 
periodic  flooding,  solid  waste  disposal  in  rivers  and 
streets.  (See  also  W86-O5750)  (Cassar-PTT) 
W86-05769 


PROBLEMS   OF   WATER   RESOURCES   SYS- 
TEMS MANAGEMENT  -  AN  INTRODUCTION, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  6A. 

W86-05770 


USE  OF  SIMULATION  MODELS  ES  WATER 
RESOURCES  SYSTEMS  ANALYSIS, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  6A. 

W86-05771 


EVALUATION  OF  CONFLICTING  REGIONAL 
WATER  REQUIREMENTS:  AN  AUSTRIAN 
CASE  STUDY, 

Universitaet  fuer  Bodenkultur,  Vienna  (Austria). 

Inst,  fuer  Wasserwirtchaft. 

For  primary  bibliographic  entry  see  Field  6A. 

W86-05776 


USE  OF  A  GENERALIZED  COMPUTER  PRO- 
GRAM FOR  RESOURCES  SYSTEMS  OPTIMI- 
ZATION EN  DEVELOPING  COUNTRIES, 

Humphreys  (Howard)  and  Partners,  Leatherhead 

(England). 

For  primary  bibliographic  entry  see  Field  6A. 

W86-05778 


WATER  RESOURCE  PLANNING  FOR  MAXI- 
MUM BENEFIT, 

Denver  Water  Dept.,  CO. 

W.  H.  Miller. 

American    Water    Works    Association    Journal 

JAWWA5,  Vol.  77,  No.  9,  p  44-47,  September 

1985. 

Descriptors:  'Planning,  'Water  resources  develop- 
ment, Recreation,  Water  use,  Instream  flow,  Sur- 
face water  availability,  Watershed  management, 
Judicial  decisions,  Public  access,  Public  opinion. 

Water  utilities  that  depend  on  surface  supplies  face 
increasing  public  pressure  to  maintain  in-stream 
flows  and  to  open  reservoirs  for  recreational  uses. 
Severely  restricted  access  to  watersheds  in  the 
interest  of  maintaining  water  quality  is  increasingly 
difficult,  especially  in  the  water-short  West,  in 
view  of  settlements  of  suits  involving  new  develop- 
ment of  water  resources.  An  awareness  of  public 
concerns  can  result  in  planning  solutions  that  are 
acceptable  to  all  potential  users.  (Author's  Ab- 
stract) 
W86-05866 


LEAST-COST  PLANNING  OF  IRRIGATION 
SYSTEMS, 

Auburn  Univ.,  AL.  Dept.  of  Agricultural  Engi- 
neering. 

K.  H.  Yoo,  and  J.  R.  Busch. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  Ill,  No.  4,  p  352-368, 
December  1985.  6  fig,  8  tab,  10  ref.  OWRT  Project 
B-041-IDA. 

Descriptors:  'Irrigation  design,  'Planning,  'Cost- 
benefit  analysis,  Model  studies,  Rehabilitation,  Irri- 
gation, Economic  aspects,  Mathematical  analysis, 
Water  use,  Water  ratis,  Idaho. 

A  mixed-integer  programming  model  was  used  to 
obtain  least-cost  system  rehabilitation  plans  for  a 
6,900-ha  irrigation  project  in  southeastern  Idaho. 
Three  types  of  gravity  conveyance  system  compo- 
nents (existing  unlined  canal,  concrete  lined  canal, 
and  gravity  pipe)  were  considered,  along  with  five 


types  of  irrigation  application  systems  (two  gravity 
and  three  sprinkler  application  systems).  The 
mixed-integer  programming  model  that  complied 
with  the  constraints  specified  was  flexible  and  ef- 
fective. The  specified  constraints  used  in  this  study 
are  water  charges  and  water  and  land  availabilities. 
The  quantitative  effects  of  different  constraints 
were  easily  evaluated.  The  same  modeling  proce- 
dure can  also  be  used  in  developing  scenarios  of 
alternative  system  configurations  for  a  new  irriga- 
tion project  development  for  least-cost  system 
planning.  The  model  gives  descriptive  scenarios 
that  can  assist  planners,  irrigators,  and  other  inter- 
ested parties  in  making  multiple-objective  planning 
decisions  for  developing  or  rehabilitating  irrigation 
projects.  (Authors'  Abstract) 
W86-05919 


STOCHASTIC   MODELING  OF  IRRIGATION 
REQUIREMENTS, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
For  primary  bibliographic  entry  see  Field  3F. 
W86-05928 


POLICY  RELEVANT  INFORMATION  AND 
PUBLIC  ATTITUDES:  IS  PUBLIC  IGNO- 
RANCE A  BARRIER  TO  NONPOENT  POLLU- 
TION MANAGEMENT, 

Washington  State  Univ.,  Pullman.  Div.  of  Govern- 
mental Studies. 

For  primary  bibliographic  entry  see  Field  5G. 
W86-06017 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


WASTEWATER  TREATMENT  COSTS  AND 
OUTLAYS  IN  ORGANIC  PETROCHEMICALS: 
STANDARDS  VERSUS  TAXES  WTEH  METH- 
ODOLOGY SUGGESTIONS  FOR  MARGINAL 
COST  PRICING  AND  ANALYSIS, 
Houston  Univ.,  TX. 

For  primary  bibliographic  entry  see  Field   5D. 
W86-05426 


WATER  ALLOCATION:  THE  ROLES  OF 
VALUE  AND  PRICES, 

Minnesota  Univ.-Duluth. 

C.  L.  Anderson,  and  J.  M.  Peterson. 

Journal  of  Environmental  Systems,  Vol.  15,  No.  1, 

p  71-76,  1985-86.  1  tab,  5  ref. 

Descriptors:  'Economics,  'Pricing,  'Rationing, 
•Allocation,  Recreational  uses,  Opportunity  costs, 
Policy  making,  United  States. 

The  demands  for  water  with  reasonable  quality 
have  surpassed  available  supplies  in  many  regions 
of  The  United  States.  This  fact  likely  will  lead  to 
major  changes  in  state  and  national  water  policy  as 
more  effective  allocation  of  the  available  supplies 
becomes  necessary.  This  article  discusses  some  of 
the  basic  economic  principles  that  may  serve  as 
guidelines  for  allocation.  This  distinction  between 
the  value  of  water  and  the  appropriate  price  for  it 
is  emphasized  in  the  discussion.  Topics  include: 
quotas  or  appropriation  rights,  establishment  of  a 
price  for  water,  opportunity  costs,  and  cases  (such 
as  recreational  use)  where  a  price  rationing  scheme 
may  not  be  possible  or  appropriate.  (Rochester- 
PTT) 
W86-05576 


MONETARY  VALUATION  OF  TTMBER, 
FORAGE,  AND  WATER  YIELDS  FROM 
PUBLIC  FOREST  LANDS, 

Rocky  Mountain  Forest  and  Range  Experiment 
Station,  Tempe,  AZ. 
T.  C.  Brown. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-179929, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
USDA  Forest  Service  General  Technical  Report 
RM-95,  October  1982.  26  p,  10  fig,  4  tab,  44  ref. 
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Field  6— WATER  RESOURCES  PLANNING 

Group  6C — Cost  Allocation,  Cost  Sharing,  Pricing/Repayment 


Descriptors:  'Prices,  'Economic  aspects,  'Forests, 
♦Public  lands,  Arizona,  Agriculture,  Irrigation, 
Hydroelectric  power.  Electric  power,  Power- 
plants,  Pumping,  Costs,  Salt  River  Project. 

Methods  for  deriving  monetary  values  for  timber, 
forage,  and  water  from  forests  are  described. 
These  methods  are:  (1)  constant  product  price 
(direct  observation  of  market  transactions  method, 
cost  savings  method,  change  in  net  income 
method),  (2)  changing  product  price  (selling  in  a 
competitive  market,  selling  to  produce  another 
product),  (3)  revenue  and  cost  estimation,  and  (4) 
price  changes  over  time  (base  year  estimates, 
future  prices).  These  methods  are  applied  to  evalu- 
ating forest  products  in  public  lands  in  central 
Arizona.  In  Arizona  the  water  market  is  not  com- 
petitive. Therefore,  water  can  be  given  a  monetary 
value  by  several  means.  Its  value  in  electricity 
production,  calculated  at  an  oil  price  of  $15  per 
barrel,  varies  from  $3.00  to  $6.00  per  acre-foot, 
depending  which  of  four  dams  it  passes  through. 
Water  running  through  all  four  dams  has  a  $21.60 
per  acre-foot  in  the  Salt  River  Project  area.  The 
value  of  water  also  depends  on  the  value  of  argi- 
cultural  products  grown  with  the  added  water. 
Various  estimates  of  water  value  range  from  $9  to 
$21.60  per  acre-foot,  depending  on  the  method 
chosen.  (Cassar-PTT) 
W86-05749 


DO       EFFLUENT       CHARGES       (ALWAYS) 
REDUCE  ENVIRONMENTAL  DAMAGES, 

Technische  Univ.  Berlin  (Germany,  F.R.).  Wirts- 

chaftswissenschaftliche  Dokumentation. 

For  primary   bibliographic   entry  see   Field   5G. 

W86-05798 


WATER:     ALLOCATING     A     SCARCE     RE- 
SOURCE, 

Virginia  Commonwealth  Univ.,  Richmond.  Dept. 

of  Economics. 

For  primary  bibliographic  entry  see  Field  6E. 

W86-05868 


PRIVATE  SECTOR  FINANCING  FOR  WATER 
SYSTEMS, 

Young  (Arthur)  and  Co.,  Seattle,  WA. 

R.  D.  Doctor. 

American    Water     Works    Association    Journal 

JAWWA5,  Vol.  78,  No.  2,  p  47-48,  February  1986. 

Descriptors:  'Financing,  'Economic  aspects,  'Pri- 
vatization, 'Water  treatment  facilities,  Public 
policy,  Taxes,  Public  investment,  Wastewater  fa- 
cilities, Water  conveyance,  Municipal  water. 

Tax  benefits  that  are  currently  available  for  private 
investors  provide  the  impetus  for  private  sector 
financing  and  operation  of  municipal  water  and 
wastewater  facilities.  Tax  reforms  now  being  con- 
sidered by  Congress  may  greatly  affect  private 
investment  in  the  public  sector.  However,  what- 
ever form  privatization  takes  in  the  future,  the 
concept  will  probably  be  one  of  increasing  impor- 
tance in  restructuring  the  financing  and  operation 
of  public  water  and  wastewater  utilities.  The 
author  outlines  various  forms  of  private  invest- 
ments in  public  facilities  (grants,  reverve  bonds, 
privatization,  true  leases,  and  tax-exampt  lease-pur- 
chase arrangements),  and  discusses  the  probable 
effects  of  tax  reform  on  each.  (Doria-PTT) 
W86-05882 


PRIVATE  OPERATION  OF  U.S.  WATER  UTIL- 
nTES, 

Operations  Management  International,  Inc.,  King- 
wood,  TX. 
M.  M.  Stump. 

American  Water  Works  Association  Journal 
JAWWA5,  Vol.  78,  No.  2,  p  49-51,  February  1986. 

Descriptors:  'Wastewater  facilities,  'Municipal 
water,  'Water  conveyance,  'Privatization,  'Water 
treatment  facilities,  Economic  aspects,  Public 
policy,  Water  management. 

As  increasing  problems  associated  with  the  oper- 
ation of  municipal  water  and  wastewater  facilities 


in  the  United  States  are  encountered,  private  firms 
are  beginning  to  offer  management  and  operations 
services  to  public  utilities  on  a  contract  basis. 
Many  municipalities  can  realize  cost  savings  and 
achieve  more  efficient  operation  of  their  water  and 
wastewater  treatment  plants  through  contracts 
with  private  firms.  Contract  operation  firms  offer  a 
flexible,  efficient,  cost-effective,  alternative  to 
assist  public  managers  in  dealing  with  these  issues. 
Such  firms  can  become  important  partners,  with 
many  public  works  departments,  in  discharging 
their  responsibilities  to  provide  an  adequate  and 
high  quality  water  supply  to  the  communities  they 
serve.  The  market  for  contract  operations  of  water 
and  wastewater  facilities  may  quadruple  during  the 
next  five  to  six  years.  (Doria-PTT) 
W86-05883 


FULL-COST  WATER  PRICING, 

Energy  Systems  Research  Group,   Inc.,   Boston, 

MA. 

J.  Goldstein. 

American     Water     Works    Association     Journal 

JAWWA5,  Vol.  78,  No.  2,  p  52-61,  February  1986. 

3  fig,  8  ref. 

Descriptors:  'Pricing,  'Water  costs,  'Municipal 
water,  Economic  aspects,  Accounting,  Boston, 
Massachusetts,  Monetary  returns,  Water  rates, 
Metropolitan  water  management,  Water  convey- 
ance. 

Many  municipal  water  systems  have  traditionally 
priced  water  at  far  less  than  the  cost  of  service, 
thereby  requiring  subsidies  from  general  funds. 
Conversely,  some  water  revenues  have  been  di- 
verted to  meet  other  expenses  of  the  city.  The 
author  cites  the  benefits  of  separate  accounting  for 
water  revenues  and  expenses  and  full-cost  pricing, 
drawing  on  the  situation  in  Massachusetts.  In- 
creased efficiency  and  ultimate  economies  can  be 
realized  from  the  allocation  of  funds  to  undertake 
rehabilitation  and  maintenance  programs.  Methods 
of  structuring  rates  (declining  block  rate,  flat  or 
uniform  rate,  increasing  block  rate,  seasonal  or 
peak  rates,  rate  for  unmetered  service,  and  rates 
for  new  users),  and  obstacles  to  implement  full-cost 
rates  (lack  of  metering,  historical  underpricing, 
accounting  systems,  nature  of  the  rate-settling 
process,  institutional  structure,  establishing  enter- 
prise fund  accounting,  calculating  the  full  cost  of 
service,  valuation  of  fixed  assets  and  determination 
of  depreciation,  increased  use  of  meters,  and  public 
education),  are  reviewed,  and  Boston's  recent  re- 
structuring of  water  and  sewer  services  is  given  as 
an  example  of  improvements  made  possible  by  full- 
cost  pricing.  (Doria-PTT) 
W86-05884 


ECONOMIC  EVALUATION  OF  ON-FARM 
WATER  MANAGEMENT  PROJECTS, 

Colorado  State  Univ.,  Fort  Collins.  International 
School  for  Agricultural  and  Resource  Develop- 
ment. 

R.  K.  Sampath,  E.  W.  Sparling,  R.  A.  Young,  and 
K.  C.  Nobe. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
2,  p   191-204,   April    1986.   3  fig,   2  tab,   29  ref. 

Descriptors:  'Economic  impact,  *On-farm  water 
management,  'Rate  of  return,  'Developing  coun- 
tries, 'Production  function  approach,  'Markets, 
•Farms,  Social  aspects,  Investment,  Economic  as- 
pects, Mathematical  analysis. 

Private  profitability  calculations  of  on-farm  water 
management  (OFWM)  activities  have  received  at- 
tention from  economists  and  decision  makers  in 
developing  countries  and  in  donor  agencies  who 
wish  to  know  the  impacts  of  their  investments  in 
OFWM  on  farmers'  income  and  welfare.  The  pri- 
mary objective  of  the  present  work  was  to  develop 
consistent  procedures  for  evaluating  the  impacts  of 
OFWM  investments  on  fanners'  income  and  re- 
source use.  This  paper  examines  the  critical  rela- 
tionship between  the  market  price  of  the  agricul- 
tural output  and  production  function  parameters 
that  are  affected  by  OFWM  investments.  Proce- 
dures and  mathematical  equations  are  presented  for 
computing  the  ex  ante  and  ex  post  rates  of  return 
from  OFWM  investments  with  the  help  of  the 


production  function  approach.  Results  are  derived 
pertaining  to  the  impacts  on  output,  inputs  use,  and 
profit  levels  associated  with  the  introduction  of 
OFWM  activity  under  different  output-price  and 
technological  regimes.  (Roches  ter-PlI) 
W86-06013 


EFFICIENCY  OF  WATER  PRICING:  A  RATE 
OF  RETURN  ANALYSIS  FOR  MUNICIPAL 
WATER  DEPARTMENTS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Econom- 
ics. 

L.  J.  Mercer,  and  W.  D.  Morgan. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
2,  p  289-295,  April  1986.  4  tab,  6  ref. 

Descriptors:  •  Rate  of  return,  'Municipal  water, 
'Economic  efficiency,  'Pricing,  California,  Oppor- 
tunity cost,  Capital  investment,  Surveys. 

The  rate  of  return  on  invested  capital  can  be  used 
as  a  guide  to  resource  allocation  by  municipal 
water  departments  (MWDs)  in  the  same  way  it  is 
used  in  the  private  sector.  To  achieve  economic 
efficiency,  the  target  rate  of  return  for  MWDs 
should  be  the  market  rate  of  return  as  an  approxi- 
mation to  the  opportunity  cost  of  capital.  The 
actual  internal  rate  of  return  for  a  sample  of  30 
California  MWDs  for  the  period  1970-82  was  cal- 
culated for  the  present  study.  The  operating  inter- 
nal rate  of  return  varied  across  the  sample  MWDs 
from  less  than  2%  to  14%.  If  10%  is  taken  as  the 
opportunity  cost  of  capital,  25  of  the  30  MWDs 
were  inefficient,  i.e.,  earned  less  than  10%.  Half 
the  sample  earned  less  than  5%.  An  examination  of 
potential  causes  of  low  rates  of  return  showed  that 
low  average  water  prices  were  the  primary  reason 
for  low  rates  of  return.  For  efficient  operation, 
MWDs  should  set  a  target  rate  of  return  equal  to 
the  opportunity  cost  of  capital  and  adjust  water 
prices  so  as  to  achieve  the  target.  (Author's  ab- 
stract) 
W86-O6024 


IS  OZONE  THE  SOLUTION  TO  YOUR  WATER 
TREATMENT  PROBLEMS, 

Buck,  Siefert  and  Jost,  Inc.,  Paramus,  NJ. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-06047 


APPLICATION  OF  EXTREME  VALUE 
THEORY  TO  FLOOD  DAMAGE, 

Montreal  Univ.   (Quebec).   Dept.   of  Economics. 
P.  Ouellette,  N.  El-Jabi,  and  J.  Rousselle. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  Ill,  No.  4,  p467- 
477,  October  1985,  3  fig,  2  tab,  13  ref. 

Descriptors:  'Extreme  value  theory,  'Flood 
damage,  Flood  plains,  Flood  control  structures, 
Hydroeconomic  model,  Richelieu  River,  Probabi- 
listic model,  Civil  engineering,  Economics. 

Flood  plain  management  requires  assessment  of  the 
costs  and  benefits  of  all  projects  under  consider- 
ation. The  benefits  translate  mainly  into  flood 
damage  reduction.  This  study  presents  a  methodol- 
ogy for  estimating  flood  damage  prior  to  imple- 
mentation of  flood  control  structures.  In  this  two- 
stage  methodology,  a  hydroeconomic  model  for 
flood  damage  estimation  is  first  developed,  and  a 
flood  damage  distribution  function  is  then  derived 
from  the  theory  of  extreme  values  in  stochastic 
processes.  The  distribution  function  produces  an 
estimation  of  actualized  damages.  The  Richelieu 
River  basin  was  selected  for  a  numerical  applica- 
tion because  of  its  combined  rural  and  urban  char- 
acteristics and  the  fairly  extensive  sum  of  knowl- 
edge on  the  basin  supplied  by  previous  studies. 
(Author's  abstract) 
W86-06117 


6D.  Water  Demand 


EVALUATING  REGIONAL  DEMAND 

MODELS  FOR  ESTIMATING  RECREATION- 
AL USE  AND  ECONOMIC  BENEFITS:  A  CASE 
STUDY, 
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ocky  Mountain  Forest  and  Range  Experiment 
tation,  Fort  Collins,  CO. 
B.  Loomis. 

/ater  Resources  Research  WRERAO,  Vol.  22, 
to.  4,  p  431-438,  April,  1986.  3  tab,  38  ref. 

lescriptors:  •Cost-benefit  analysis,  'Recreation, 
Model  studies,  'Benefits,  Economic  aspects,  Re- 
ional  analysis,  Travel,  Idaho,  Fishing. 

he  U.S.  Water  Resources  Council  has  twice  rec- 
mmended  that  regional  or  multi-site  recreation 
;onomic  models  be  relied  on  in  place  of  single  site 
lodels.  This  recommendation  is  evaluated  by  de- 
eloping  the  advantages  and  disadvantages  differ- 
lt  types  and  sizes  of  regional  demand  models 
ilative  to  water  resources  planning  issues  needing 
>  be  addressed  in  benefit  cost  analyses.  The  accu- 
icy  of  use  and  benefit  estimates  of  two  different 
zed  regional  travel  cost  method  demand  models 
compared  with  benefit  estimates  from  single  site 
avel  cost  and  contingent  value  method  estimates, 
he  results  indicate  that  regional  or  large  site 
lodels  in  answering  simple  resource  issues  such  as 
enefits  of  an  existing  site.  For  planning  issues 
ealing  with  evaluation  of  the  benefits  of  building  a 
ew  recreation  site  or  improving  quality  at  an 
usting  site,  the  regional  approach  is  desirable, 
owever.  (Author's  Abstract) 
/86-05423 


VNOVATTVE  APPROACHES  TO  WATER  AL- 
OCATION:  THE  POTENTIAL  FOR  WATER 
IARKETS, 

lolorado  Univ.  at  Boulder. 

or  primary  bibliographic  entry  see  Field  6E. 

/86-05424 


f  ATER  -  A  WORLD  PROBLEM, 

faiversity  Coll.  of  Swansea  (Wales). 

/.  G.  V.  Balchin. 

iternational   Journal   of  Environmental   Studies 

rEVAW,  Vol.  25,  No.  3,  p  141-148,  July  1985.  1 

g,  Href. 

)escriptors:  'Hydrologic  cycle,  'Water  use, 
World  water  problems,  Domestic  use,  Agricultur- 
I  use,  Industrial  use,  Power  production,  Waste 
;moval,  Transportation,  Recreation,  Water 
emand,  Water  supply,  Future  planning,  Public 
wareness. 

Lfter  outlining  the  main  categories  where  water  is 
sed  by  man  (domestic,  agricultural,  industrial, 
ower  production,  waste  removal,  transportation, 
ud  recreation),  the  author  shows  the  relationship 
nth  the  hydrologic  cycle  before  considering  the 
tatistics  of  the  world  water  problem.  The  nature 
f  the  future  demand  for  water  in  respect  to  both 
uantity  and  quality  follows,  with  an  indication  of 
ecent  developments  and  possible  future  improve- 
lents  in  water  supply  by  manipulation  of  the 
ydrologic  cycle.  The  importance  of  greater 
wareness  of  the  vital  part  water  plays  in  all  orga- 
ized  societies  is  stressed.  (Author's  abstract) 
V86-05587 


VATER  INTO  THE  1990'S:  THE  PROBLEMS 
)F  THE  DESERT  BIOME, 

lirkbeck  Coll.,  London  (England).  Dept.  of  Zool- 

«y- 

'or  primary  bibliographic  entry  see  Field   6G. 
V86-05588 


JROUND   WATER   IN   WATER   RESOURCES 
•LANNTNG. 

Jnited  Nations  Educational,  Scientific  and  Cultur- 

J  Organization,  Paris  (France).  International  Hy- 

Irological  Programme. 

'or  primary  bibliographic  entry  see  Field  4B. 

V86-05679 


MULTIPLE  DEMAND  AND  CONFLICTS, 

Vessex  Water  Authority,  Bristol  (England). 

I.  R.  Price. 

N:  Ground  Water  in  Water  Resources  Planning, 

AHS  Publication  No.  142,  1983.  Volume  II:  Pro- 

:eedings  of  a  Symposium,  Koblenz,  West  Germa- 


ny, August  28-September  3,  1983.  p  605-617,  1  ref. 

Descriptors:  'Water  demand,  'Groundwater  de- 
pletion, 'England,  'Wales,  'Groundwater  manage- 
ment, Water  use,  Aquifers,  Water  law,  Competing 


The  administration  of  water  resources  in  England 
and  Wales  is  governed  by  the  Water  Resources 
Act  1963.  The  Regional  Water  Authorities  have 
the  power  to  enforce  this  Act.  In  order  to  cater  to 
the  diverse  needs  and  to  avoid  the  potential  con- 
flicts, the  administrators  of  river  regions  use  this 
power.  To  be  effective  they  must  recognize  and 
safeguard  the  rights  of  both  present  and  future 
users,  but  not  at  the  expense  of  other  interests.  The 
paper  concludes  that:  (1)  multiple  demands  among 
groundwater  users  exist  but  conflict  is  most  likely 
to  arise  as  a  result  of  the  effects  of  groundwater 
use  on  other  interests,  (2)  legislation  when  effec- 
tively used  will  assure  fairness  in  use  of  ground- 
water and  control  the  effects  of  this  use  on  rivers, 
(3)  the  effect  of  any  groundwater  abstraction  may 
be  damaging  but  this  can  be  minimized  by  commu- 
nication between  users  from  early  stages  of  investi- 
gation through  to  full  development,  and  (4)  water 
in  aquifers  needs  to  be  protected  from  a  variety  of 
land  uses.  Agriculture  practices  are  changing  and 
could  bring  about  problems  in  the  future.  (See  also 
W86-05679)  (Lantz  -  PTT) 
W86-05684 


ANALYSIS  OF  USING  GROUND  WATERS  IN 
DIFFERENT  SECTORS  OF  THE  ECONOMY, 

Belorusskii  Nauchno-Issledovatelskii  Inst.  Melior- 
atsii  i  Vodnogo  Khozyaistva,  Minsk. 
A.  Shtakovsky. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  635-640,  7  ref. 

Descriptors:  'Groundwater,  'USSR,  'Water  anal- 
ysis, Groundwater  potential,  Industrial  water,  Irri- 
gation water,  Municipal  water,  Surface  water. 

Characteristics  of  ground  water  resources  are  spec- 
ified, and  their  advantages  are  outlined  as  a  source 
of  water  supply  over  surface  waters.  Based  on  the 
analysis  of  the  USSR's  positive  experience  in  the 
use  of  ground  and  surface  waters,  the  paper  sum- 
marizes criteria  applied  in  the  justification  of 
water-supply  sources  in  different  sectors  of  the 
economy.  Ground  water  uses  are  characterized  in 
the  municipal,  industrial  and  irrigation  sectors. 
Emphasis  is  made  on  the  importance  of  ground 
water  protection  from  depletion  and  pollution. 
(See  also  W86-05679)  (Author's  abstract) 
W86-05686 


GROUNDWATER  RESOURCES  DEVELOP- 
MENT AVOIDING  CONFLICTS  OF  USAGE: 
EXAMPLES  OF  MODERN  PLANNING  STRAT- 
EGIES, 

Ingenieurbuero   Dr.    Ing.    G.    Bjornsen,    Kobenz 
(Germany,  F.R.). 
K.  Zipfel. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  661-672,  7  fig, 
6  ref. 

Descriptors:  'Groundwater  potential,  'Ground- 
water depletion,  'Management  planning,  Model 
studies,  Computer  models,  Case  studies,  Water  re- 
sources development,  Multipurpose  reservoirs, 
Competing  use. 

Modern  groundwater  resources  planning  provides 
means  to  treat  these  resources  within  multiple- 
usage  systems.  In  order  to  coordinate  different 
uses,  methods  are  needed  which  are  capable  of 
considering  the  complex  structure  of  multiple- 
usage  interests  and  rights.  Presented  problems  and 
their  solutions  reveal  the  necessity  of  comprehen- 
sive planning,  since  groundwater  usage  has 
reached  an  intensive  level  in  the  Central  European 
regions.  Examples  show  that  institutions  responsi- 
ble for  environmental  management,  have  most  sen- 
sitively recognized  the  importance  of  the  subject. 


Demonstrative  examples  of  groundwater  reser- 
voirs serving  multiple-purpose  interests  are  pre- 
sented, from  regions  in  the  Upper  Rhine  Basin,  the 
Danube  and  Lech  River  valleys  and  the  Loisach 
Valley,  Germany.  (See  also  W86-05679)  (Lantz- 
PTT) 
W86-05689 


JOINT  USE  OF  SURFACE  WATER  AND 
GROUND  WATER  OR  LARGE  AQUIFERS  OF 
VOLCANIC  ORIGIN  (L'USAGE  CONJOINT 
D'EAUX  SUPERFICIELLES  ET  D'EAUX  SOU- 
TERRAINES  DANS  UN  BASSIN  OU  L'ON  A 
UN  GRAND  AQUIFERE  CONSTTTUE  DE 
ROCHES  VOLCANIQUES), 
Catania  Univ.  (Italy).  1st.  di  Scienza  della  Terra. 
A.  Auerli. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  675-683,  2  fig, 
2  tab,  2  ref. 

Descriptors:  'River  basins,  'Groundwater,  'Com- 
peting use,  'Sicily,  'Mount  Etna,  Water  use, 
Groundwater  reservoirs,  Reservoirs,  Aquifers,  Al- 
cantara River,  Volcanoes. 

On  the  northern  slope  of  Etna,  the  great  volcano 
of  Sicily,  there  is  a  River,  the  Alcantara,  which  is 
rich  in  sources  supplied  by  a  large  waterbearing 
stratum  of  volcanic  origin.  This  basin  is  interesting 
because  it  is  the  richest  of  Sicily.  The  volume  of 
surface  waters  is  valued  at  7,500,000  cu  m,  and  the 
annual  mean  volume  of  subterranean  waters  which 
can  be  exploited  on  average  is  valued  at  1,050,000 
cu  m.  The  joint  exploitation  program  of  available 
resources  has  made  it  necessary  to  design  four 
surface  basins  and  an  underground  reservoir.  To 
operate  this  reservoir  plans  have  been  made  to 
construct  a  diaphragm  wall  with  a  surface  of 
50.000  sq  m  and  a  height  of  about  150  m.  At  the 
bottom  of  this  watertight  membrane  a  drainage 
gallery  capable  of  a  maximum  flow  of  5  cu  m/s 
will  be  built.  (See  also  W86-05679)  (Author's  ab- 
stract) 
W86-05690 


MANAGING  THE  INTEGRATION  OF 
GROUNDWATER  AND  SURFACE  WATER  RE- 
SOURCES: A  CASE  STUDY  OF  SUPPLYING 
POTABLE  WATER  TO  THE  LILLE  METRO- 
POLITAN AREA  (GESTION  ESTEGREE  DES 
RESSOURCES  EN  EAU  SOUTERRAINE  ET 
SUPERFICIELLE:  LE  CASE  DE  L' ALIMENTA- 
TION EN  EAU  POTABLE  DE  LA  METRO- 
POLE  LILLOISE), 

Bureau  de  Recherches  Geologiques  et  Minieres, 
Lille  (France).  Service  Geologique  Regional  Nord 
Pas-de-Calais. 

J.  Becklynck,  M.  Besbes,  P.  Combes,  P.  Hubert, 
and  G.  Marsily. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  685-695,  6  fig, 
7  ref. 

Descriptors:  'Surface-groundwater  relations, 
'Water  resources  development,  'Drinking  water, 
'Potable  water,  'Lille,  'France,  Roubaix,  Tourco- 
ing,  Dynamic  programming,  Economic  aspects, 
Groundwater  potential,  Aquifers,  Groundwater  re- 
charge, Lys  River. 

Various  sources  of  surface  and  ground  water  are 
used  to  supply  the  urban  area  of  Lille,  Roubaix, 
and  Tourcoing.  Using  a  stochastic  dynamic  pro- 
gramming approach,  it  was  possible  to  determine 
how  the  whole  system  should  be  operated,  in  order 
to  minimize  the  cost  of  the  water  delivered  to  the 
users.  This  plan  takes  into  account  the  technical 
constraints  attached  to  each  of  the  resources,  and 
also  the  annual  variability  of  the  recharge  to  the 
aquifers  and  of  the  flow  in  the  Lys  river.  (See  also 
W86-05679)  (Author's  abstract) 
W86-05691 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6D — Water  Demand 

NUMERICAL       MODEL       FOR       OPTIMAL 
GROUNDWATER  MANAGEMENT, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Inst,  fuer  Wasserbau. 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05692 


ARTIFICIAL  RECHARGE  OF  WATER  LEVEL 

IN   MOULLE   (P   OF  O:   AN   EXAMPLE   OF 

WATER  RESOURCE  MANAGEMENT  L'ALI- 

MENTATION  ARTIFICIELLE  DE  LA  NAPPE 

DE  MOULLE  (P  OF  O:   UN   EXEMPLE  DE 

GESTION  DE  LA  RESSOURCE), 

Societe  Lyonnaise  des  Eaux  et  de  l'Eclairage,  Paris 

(France). 

For  primary  bibliographic  entry  see  Field  4B. 

W86-05697 


ECONOMETRIC  SYSTEM  MODEL  FOR 
PLANNING  AND  MANAGEMENT  OF 
GROUNDWATER  RESOURCES, 

Instituto  Politecnico  Nacional,  Mexico  City. 
A.  Delagado-Lopez,  and  W.  W.  -G.  Yeh. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  777-786,  3  tab, 
8ref. 

Descriptors:  'Econometrics,  'Groundwater  avail- 
ability, 'Model  studies,  'Groundwater  manage- 
ment, Groundwater  depletion,  Groundwater  re- 
charge, Linear  models,  Economic  aspects,  Orange 
County,  California,  Mathematical  studies,  Statisti- 
cal analysis. 

A  dynamic  econometric  system  model  was  devel- 
oped to  relate  water  supply  sources  for  ground- 
water replenishment  use,  groundwater  demand, 
groundwater  conservation  policies  and  operational 
issues  to  hydrologic,  economic  and  demographic 
basin  characteristics.  The  model  is  linear  and  re- 
lates exogenous  variables  to  endogenous  variables 
by  a  system  of  ten  linear  simultaneous  equations. 
The  coefficients  of  the  model  are  estimated  by  a 
three  stage  least  squares  method.  The  results  indi- 
cate elasticity  shifts  in  some  parts  of  the  study 
period  from  1950  to  1981.  Results  found  in  this 
study,  as  with  most  quantitative  estimations,  are 
suggestive  rather  than  conclusive.  Nevertheless, 
the  econometric  system  model  has  the  advantage 
of  facilitating  analysis  of  planning  and  management 
groundwater  resources  problems.  The  model  has 
been  successfully  tested  using  data  associated  with 
the  Orange  County  Water  District,  CA.,  over  the 
period  1950-1981.  (See  also  W86-05679)  (Lantz  - 
PTT) 
W86-05698 


MASTER  PLAN  FOR  HYDRO  POWER  DEVEL- 
OPMENT, 

S.  Radler. 

IN:  Symposium  on  Project  Design  and  Installation 
of  Small  Hydro  Power  Plants,  Vienna,  Austria, 
June  29- July  1,  1981.  p  29-40,  5  fig,  2  ref. 

Descriptors:  'Hydroelectric  plants,  'Electric 
power  production,  'Water  management,  'Compet- 
ing use,  'Available  water,  Water  demand,  Water 
resources  development,  Economic  aspects,  Eco- 
logical effects. 

A  power  development  master  plan  forms  the  basis 
for  the  utilization  of  a  water  course  or  river  basin 
for  power  generation.  However,  where  utilization 
of  the  hydro  potential  of  a  stream  is  envisaged, 
allowances  must  at  the  same  time  be  made  for  all 
the  other  requirements  and  uses  connected  with 
water  resources  such  as  drinking  and  industrial 
water,  irrigation,  flood  control  and  pollution  con- 
trol, fisheries,  and  provision  of  recreation  areas  as 
well  as  protection  of  landscape  and  environment. 
Preparation  of  a  master  plan  requires  knowledge 
about  the  physical  features  of  the  area  under  con- 
sideration. Minimum  requirements  regarding  topo- 
graphical, geological  and  hydrological  information 
should  be  satisfied.  Development  planning  is  gov- 
erned by  structural,  administrative,  power  and  fi- 
nally ecological  and  economic  aspects.  Recom- 
mendations are  made  in  this  report  regarding  the 


representation  of  the  plan  on  drawings.  In  consist- 
ent pursuit  of  intended  purposes  and  objectives, 
master  plans  for  hydro  development  should  form 
the  basis  for  legislative  measures.  (See  also  W86- 
05734)  (Author's  abstract) 
W86-05736 


APPROACH  OF  VARIOUS  COMPETITIVE 
WATER  USERS  AND  IMPACT  CATEGORIES 
IN  PAWN  (POLICY  ANALYSIS  OF  WATER 
MANAGEMENT  FOR  THE  NETHERLANDS), 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  6A. 
W86-05762 


MODELLING  APPROACH  FOR  A  REGIONAL 
WATER  MANAGEMENT  STUDY  IN  A 
POLDER  AREA, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  6A. 
W86-05764 


INFLUENCE  OF  CLIMATIC  VARLABDLITY  ON 
WATER  RESOURCES  IN  JILIN  PROVINCE, 
CHINA, 

Jilin   Province   Inst,   of  Meteorological   Science, 

Changchun  (China). 

For  primary  bibliographic  entry  see  Field  2B. 

W86-05767 


ALLOCATION  OF  WATER  FOR  PUBLIC 
SUPPLY  WITHIN  SEVERN-TRENT  WATER 
AUTHORITY, 

Severn-Trent  Water  Authority  (England). 

T.  Kitson. 

IN:  Optimal  Allocation  of  Water  Resources,  IAHS 

Publication  No.  135.  Proceedings  of  a  Symposium 

held  at  the  First  Scientific  General  Assembly  of 

the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 

193-202,  2  fig,  1  tab,  1  ref. 

Descriptors:  'Planning,  'Water  demand,  'Water 
supply,  'Water  management,  'Water  allocation, 
Water  use,  Severn-Trent  Water  Authority,  Model 
studies,  Computer  models,  Mathematical  models, 
Costs,  Operating  costs,  Capital  costs,  Drought, 
Simulation,  Linear  analysis,  England,  Wales. 

A  computer  model  using  simulation  and  linear 
programming  matches  present  and  future  water 
supplies  and  demands  in  the  Severn-Trent  Water 
Authority,  England  and  Wales.  Annual  precipita- 
tion averages  760  mm,  2400  mm  in  the  west  to  600 
mm  in  the  central  and  eastern  parts.  Water  sources, 
in  equal  proportions,  are  reservoirs,  rivers,  and 
groundwater.  Demand  forecasts  are  made  for  25 
demand  centers.  Standards  of  reliability  are  sum- 
marized as  follows:  (1)  restraints  in  water  use  and 
bans  on  non-essential  uses  have  a  1  in  10-15  chance 
of  occurrence,  lasting  2-3  months,  most  likely  in 
late  summer  to  autumn,  (2)  reduced  prescribed 
river  flows  have  a  1  in  25  chance  of  occurrence, 
lasting  6  months,  most  likely  in  late  summer  to 
spring,  and  (3)  rota  cuts  and/or  standpipes  have 
not  been  required  in  the  last  50  years.  Allocation 
modeling  has  reduced  operating  costs  by  minimiz- 
ing costs  of  power  and  chemicals  and  by  produc- 
ing information  for  pump  scheduling.  Future  de- 
velopment plans  are  outlined.  These  include  sever- 
al large  water  supply  schemes,  strategic  links, 
groundwater  projects,  and  better  service  to  rural 
areas.  (Cassar-PTT) 
W86-05768 


MULTIPURPOSE     USE     OF     WATER     RE- 
SOURCES IN  IRRIGATION  SYSTEMS, 

State  Office  for  Technical  Development,  Budapest 

(Hungary). 

For  primary  bibliographic  entry  see  Field  3F. 

W86-05772 


APPLICATION  OF  MATHEMATICAL 

MODELS  TO  PREDICTING  DEMANDS,  ESTI- 
MATING THE  RELIABtLITY  OF  SUPPLY 
AND  CONTROLLING  DEMANDS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 


L.  Iritz,  L.  Kelemen,  and  A.  Szollosi-Nagi 
IN:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
367-376,  7  fig,  10  ref. 

Descriptors:  'Planning,  'Water  demand,  'Water 
supply,  'Water  management,  Tisza  Basin,  Hunga- 
ry, Model  studies,  Mathematical  models,  Forecast- 
ing, Industrial  water,  Water  storage,  Competing 
use.  Resources  management,  Stochastic  hydrology. 

The  balance  between  water  supplies  and  demand 
will  be  increasingly  difficult  to  maintain  in  the 
future.  Relief  of  conflicts  is  being  sought  in  Hunga- 
ry by  intensive  water  management  research,  in 
which  mathematical  models  play  a  role  of  growing 
importance.  The  application  of  such  models  to 
comprehensive  water  resources  management  plan- 
ning is  presented.  For  forecasting  water  demands, 
multi-dimensional  matrices  have  been  developed 
and  estimation  methods  standardized  for  the  differ- 
ent consumers.  The  reliability  of  meeting  the  pre- 
dicted demands  have  been  estimated  by  a  stochas- 
tic simulation  technique.  The  results  of  modelling 
have  disclosed  a  number  of  difficulties  in  meeting 
the  demands  which  must  be  controlled  in  the 
future.  The  heaviest  water  demands  in  Hungary 
are  those  of  industry,  for  which  basic  models  have 
been  formulated  on  the  principle  of  demand  con- 
trol. (See  also  W86-05750)  (Author's  abstract) 
W86-05785 


ATTEMPTS  TO  RECONCILE  CONFLICTING 
DEMANDS  OVER  COLUMBIA  RIVER  OUT- 
PUTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Geogra- 
phy. 

K.  W.  Muckleston. 

IN:  Optimal  Allocation  of  Water  Resources,  IAHS 
Publication  No.  135.  Proceedings  of  a  Symposium 
held  at  the  First  Scientific  General  Assembly  of 
the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 
395-403,1  fig,  Href. 

Descriptors:  'Planning,  'Water  demand,  'Institu- 
tional constraints,  'Rivers,  Columbia  River,  Politi- 
cal aspects,  Irrigation,  Hydroeletric  power,  Pow- 
erplants,  Fisheries,  Fish  passages,  Aquatic  habitats, 
Habitats,  Salmon,  International  agreements,  State 
jurisdiction,  Dams,  Competing  use. 

Three  cases  of  conflicting  demands  over  Columbia 
River  outputs  are  considered.  The  first,  irrigation 
vs.  generation  of  hydroelelctric  energy,  is  a  rela- 
tively recent  conflict  and  thus  far  no  reconciliation 
has  taken  place.  Institutional  modifications  are 
needed  before  conflict  resolution  can  take  place. 
The  case  of  salmon  vs.  hydropower  illustrates  lim- 
ited reconciliation,  largely  through  increased 
hatcheries  and  improved  fish  passage  facilities  and 
habitat.  Coordination  between  actors  and  modifica- 
tion of  hydroelectric  operating  procedures  are  less 
well  developed.  The  third  case  considered  of  issues 
over  provision  of  upstream  storage  in  one  jurisdic- 
tion that  provides  benefits  to  downstream  interests. 
Agreement  to  share  downstream  benefits  was  the 
key  to  U.S. -Canadian  resolution  of  this  issue.  The 
four  states  in  the  U.S.  Pacific  Northwest  have  been 
unable  to  do  this.  It  is  concluded  that  the  techno- 
logical approach  to  conflict  resolution  is  popular 
but  needs  to  be  balanced  with  institutional  modifi- 
cations. (See  also  W86-05750)  (Author's  abstract) 
W86-05788 


COMPETING  USES  FOR  LIMITED  WATER, 

Denver  Water  Dept.,  CO. 

G.  A.  Campbell. 

American     Water    Works     Association     Journal 

JAWWA5,  Vol.  77,  No.  8,  p  34-39,  September 

1985.  17  ref. 

Descriptors:  'Water  Use,  'Competing  Use*, 
•Water  rights,  Priorities,  Economic  Aspects,  Colo- 
rado, Water  Supply,  Legal  aspects. 

As  needs  for  water  increase  in  the  growing  econo- 
my of  Colorado,  especially  in  urban  areas,  old 
priority  uses  will  have  to  give  way  to  new  percep- 
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ons  of  beneficial  applications.  The  prior  use  doc- 
ine,  although  theoretically  applicable  to  the 
alues  of  the  marketplace,  has  practical  shortcom- 
igs  when  senior  water  rights  are  sold  for  a  differ- 
lt  use.  Agricultural  use  of  water,  which  consumes 
large  share  of  Colorado's  water  entitlements  at  a 
tw  economic  benefit,  may  have  to  be  curtailed  in 
le  future  in  favor  of  more  valuable  uses,  e.g., 
idustrial  and  municipal  use.  Federal  environmen- 
d  legislation  sharply  discourages  consumptive, 
jonomically  productive  uses  of  water  in  favor  of 
onconsumptive  in-stream  use.  These  legislative 
rograms  are  certain  to  influence  the  development 
id  expansion  of  water  use  in  Colorado.  (Doria- 
TT) 
/86-05864 


HOICES  OF  IRRIGATION  TECHNOLOGIES 

N  CALIFORNIA, 

'alifornia  Univ.,  Berkeley.  Dept.  of  Agricultural 

id  Resource  Economics. 

or  primary  bibliographic  entry  see  Field  3F. 

/86-06116 


E.  Water  Law  and  Institutions 


WOVATTVE  APPROACHES  TO  WATER  AL- 
OCATION:  THE  POTENTIAL  FOR  WATER 
IARKETS, 

olorado  Univ.  at  Boulder. 

'..  W.  Howe,  D.  R.  Schurmeier,  and  W.  D.  Shaw, 

r. 

/ater  Resources  Research  WRERAO,  Vol.  22, 

\o.  4,  p  439-445,  April,  1986.  1  tab,  43  ref. 

(escriptors:  'Planning,  *Water  law,  *Water 
ghts,  'Water  allocation,  'Marketing,  Water 
emand,  Water  policy,  Water  use,  Legal  aspects, 
.conomic  aspects,  Water  transport,  Interbasin 
■ansfers,  Water  supply,  Colorado,  Northern  Colo- 
ido  Water  Conservancy  District. 

advantages  of  marketing  water  over  other  water 
Uocation  mechanisms  include  flexibility,  security, 
redictability,  and  fairness.  However,  shortcom- 
igs  related  to  quantity  and  quality  return  flow 
Ffects  exist.  These  can  be  mitigated  through 
banges  in  the  administrative  framework  of  the 
rater  rights  system.  Effects  on  third-parties  must 
e  accurately  and  quickly  identified  to  obtain 
greement  without  excessive  transaction  costs, 
lood  communication  between  potential  buyers 
nd  sellers  must  be  established  where  these  parties 
re  separated  geographically.  Methods  must  be 
jund  to  protect  public  good  values  generated  by 
istream  flows  and  higher  water  quality.  An  eco- 
omically  efficient  water  allocation  system  would 
either  a  priority  nor  a  proportional  rights  system. 
i  simple  model  is  given  to  optimize  water  alloca- 
on  and  water  quality.  An  efficient  set  of  market 
rrangements  used  in  northeastern  Colorado  are 
escribed  as  an  example  which  can  be  easily  adopt- 
d  by  water  conservancy  districts.  Devices  for 
ltrastate  water  marketing  include  interstate  corn- 
acts  and  litigation  under  the  doctrine  of  equitable 
pportionment.  (Cassar-PTT) 
V86-05424 


iLGORITHM  FOR  SURFACE/GROUND- 
VATER  ALLOCATION  UNDER  APPROPRIA- 
ION  DOCTRINE, 

xraisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

ingineering. 

I  H.  Dlangasekare,  and  H.  J.  Morel-Seytoux. 

hound  Water  GRWAAP,  Vol.  24,  No.  2,  p  199- 

06,  March-April,  1986.  1  fig,  24  ref. 

Jescriptors:  'Water  law,  'Groundwater  manage- 
nent,  'Conjunctive  use,  'Water  allocation,  'Water 
ights,  Model  studies,  Algorithms,  South  Plate 
liver,  Colorado,  Irrigation,  Prior  appropriation, 
Appropriation,  Legal  aspects,  Wells,  Riverflow, 
Streamflow. 

V  stream-aquifer  simulation  model  was  developed 
o  evaluate  different  conjunctive  use  management 
trategies  in  the  South  Platte  River  in  Colorado.  A 
;omponent  of  this  model  simulates  the  allocation 
)f  surface  and  groundwater  for  agricultural  use. 


The  water  law  based  on  the  doctrine  of  prior 
appropriation  provides  the  basic  framework  for 
water  allocation  in  the  study  area.  The  physical 
sequence  in  which  the  river  diversions  are  located 
along  the  river  is  different  from  the  sequence  in 
which  the  water  has  to  be  allocated  according  to 
the  priority  of  rights.  An  algorithm  is  designed  to 
allocate  the  river  flows  computed  by  the  physical 
simulation  component  of  the  model  to  the  appro- 
priators  according  to  the  water  rights  and  other 
imposed  criteria  as  specified  by  the  conjunctive 
management  scheme  under  study.  The  algorithm  is 
demonstrated  on  a  management  problem  involving 
the  evaluation  of  a  streamflow  augmentation 
scheme  in  the  study  reach.  The  results  showed  that 
this  was  not  the  best  plan  of  augmentation  by  the 
fact  that  the  damages  due  to  pumping  were  not 
fully  compensated.  (Cassar-PTT) 
W86-05445 


SEWAGE  TREATMENT:  WHEN  THE  FEDER- 
AL GOVERNMENT  PULLS  THE  PLUG, 

Water  and  Wastewater  Equipment  Mfrs.  Associa- 
tion, Washington,  DC. 
F.  Summer. 

The  Environmental  Forum,  Vol.  4,  No.  12,  p  8-13, 
April  1986. 

Descriptors:  'Municipal  constuction  grants,  'Fi- 
nancing, 'Privatization,  'Wastewater  treatment  fa- 
cilities, Industrial  development  bonds,  Regulations, 
Federal  government,  United  States,  Legislation, 
Public  policy,  Municipal  wastewater,  Construc- 
tion. 

The  Federal  Governement's  municipal  construc- 
tion grants  program  is  described,  including  its  past 
uses,  water  pollution  regulation  compliance  re- 
quirements, and  the  legislative  and  fiscal  difficul- 
ties involved  in  continuing  the  program.  The  re- 
quirements for  additional  construction  grant  funds 
for  many  municipalities  are  discussed,  and  the  vari- 
ous ways  of  meeting  these  needs  are  reviewed, 
including  continuing  federal  grants,  state  revolving 
funds,  and  privatization  (including  industrial  devel- 
opment bonds).  (Rochester-PTT) 
W86-05509 


EGYPT  SEWERAGE  FIX  BEGINS  TO  TAKE 
HOLD, 

For  primary  bibliographic  entry  see   Field   5D. 
W86-05510 


ACID  RAIN:  THE  INTERNATIONAL  RE- 
SPONSE, 

Council  on  Environmental  Quality,  Washington, 

DC. 

G.  L.  Brady,  and  J.  C.  Selle. 

International   Journal   of  Environmental    Studies 

UEVAW,  Vol.  24,  No.  3/4,  p  217-230,  May  1985. 

3  tab,  48  ref. 

Descriptors:  'Acid  rain,  'International  agree- 
ments, 'Acid  deposition,  'Geography,  'Europe, 
•Scandinavia,  'Canada,  'United  States,  'Policy 
making,  Research,  Atmospheric  transformation, 
Sulfur  dioxide,  Nitrogen  oxides,  Buffering, 
Damage. 

The  international  response  to  acid  rain  is  discussed, 
including  background  on  the  technical  aspects  of 
acid  rain  and  the  international  dimensions  of  the 
problem.  Topics  include:  What  is  acid  rain,  An 
acidity  benchmark,  What  are  the  causes  of  acid 
rain,  atmospheric  transformation  of  S02  and  NOx 
to  acid  deposition,  transport  of  acid  materials,  the 
damages  of  acid  rain,  buffering,  physical  measures 
to  reduce  acid  rain  (sulfur  and  nitrogen  control 
technologies),  and  global  responses  to  acid  raid 
(Europe,  Scandinavia,  Canada,  and  United  States). 
Due  to  its  geographic  scale,  acid  deposition  must 
be  considered  an  international  issue.  On  a  concert- 
ed international  cooperative  effort  can  bring  about 
a  successful  resolution  of  this  issue.  The  interna- 
tional mechanisms  and  agreements  under  develop- 
ment or  in  existence  provide  optimistic  signs  for 
the  future  of  acid  research  and  control.  (Roches- 
ter-PTT) 
W86-05577 


ROLE  OF  ADMINISTRATOR  IN  WATER  CON- 
TROL IN  THE  1990'S, 

Welsh  Water  Authority,  Powys. 

J.  E.  Jones. 

International   Journal   of  Environmental   Studies 

UEVAW,  Vol.  25,  No.  3,  p  189-193,  July  1985. 

Descriptors:  'Policy  making,  'Management  plan- 
ning, 'England,  'Wales,  National  Water  Council, 
Water  authorities,  Cost  analysis,  History,  Conser- 
vation, Environmental  management. 

The  changes  that  have  occurred  in  the  last  decade 
since  the  establishment  of  a  completely  new  struc- 
ture for  the  water  industry  in  England  and  Wales 
are  considered.  The  significance  of  this  period  of 
change  and  the  challenges  arising  from  these 
changes  are  described,  including  the  objectives  to 
be  attained.  Conservation  and  environmental  man- 
agement issues  are  examined,  and  the  outlook  for 
the  future  is  discussed.  During  the  period  since 
April  1,  1974,  when  the  National  Water  Council 
and  Water  Authorities  began  their  work,  there  has 
been  a  shift  in  management  objectives  from  sole 
emphasis  on  ensuring  that  the  reasonable  needs  of 
the  customers  be  met  to  an  approach  that  requires 
that  the  services  must  be  provided  at  reasonable 
cost  as  well.  (Rochester-PTT) 
W86-05592 


OVERVIEW  OF  THE  DUTCH  WATER  MAN- 
AGEMENT SYSTEM, 

Rijkswaterstaat,  The  Hague  (Netherlands). 

K.  P.  Blumenthal. 

IN:  Optimal  Allocation  of  Water  Resources,  IAHS 

Publication  No.  135.  Proceedings  of  a  Symposium 

held  at  the  First  Scientific  General  Assembly  of 

the  IAHS  at  Exeter,  England,  July  19-30,  1982.  p 

103-112,  3  fig. 

Descriptors:  'Water  law,  'Institutions,  'Estuaries, 
'Water  management,  'Netherlands,  Polders,  Saline 
water  intrusion,  Delta  Project,  Political  aspects, 
Floods,  Canals,  Water  pollution,  Water  policy, 
Dikes,  Meuse  River,  Rhine  River. 

The  history  of  the  Dutch  water  management 
system  is  described  from  technical  and  institutional 
aspects.  Most  of  the  country  lies  in  the  estuarine 
area  of  three  rivers.  The  western  and  northern 
parts  lie  lower  than  average  high-tide  levels;  some 
land  is  as  much  as  6  m  below  mean  sea  level.  The 
long  history  of  the  fight  against  sea  and  river 
floods  is  one  of  successes  and  defeats.  Starting  with 
dikes  built  centuries  ago,  a  series  of  water  projects 
has  altered  the  hydrology  of  the  area.  These  in- 
clude creation  of  the  fresh  water  Ijssel  Lake  in 
1932,  implementation  of  the  Delta  Project  follow- 
ing the  floods  of  1953,  building  canals  in  the  Meuse 
River  and  other  waterways,  and  construction  of 
polders.  In  general  terms,  the  major  problem  is 
transportation  of  the  desired  quantities  of  water  of 
the  desired  quality  at  the  right  time  to  the  right 
places.  Salt  from  the  sea  and  from  the  Rhine  River 
is  the  major  water  quality  problem.  Other  pollut- 
ants are  chemicals,  organic  matter,  heavy  metals, 
eutrophication,  and  waste  heat.  The  early  institu- 
tional organizations  (most  of  which  still  exist  along 
with  central  government  agencies)  are  the  dike 
boards,  storage  basin  boards,  and  water  purifica- 
tion boards.  This  decentralized  structure  has 
become  more  integrated  in  recent  years.  The  major 
legislations  are  the  Law  against  Pollution  of  Sur- 
face Waters,  the  Groundwater  Act,  and  the  Water 
Management  Act.  (See  also  W86-05750)  (Cassar- 
PTT) 
W86-05760 


ENVIRONMENTAL  LAW-THE  ROLE  OF  PDF 
VARIANCES  IN  IMPLEMENTING  THE 
CLEAN  WATER  ACTS  TOXIC  POLLUTANT 
DISCHARGE  PROVISIONS.  CHEMICAL  MAN- 
UFACTURERS ASSOCIATION  V.  NATURAL 
RESOURCES  DEFENSE  COUNCIL,  INC.,  105  S. 
CT.  1102  (1985), 
F.  L.  Fisch. 

Land  and  Water  Law  Review,  Vol.  31,  No.  1,  p 
79-88,  1986. 
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Descriptors:  'Natural  Resources  Defense  Council, 
•Clean  Water  Act,  'Chemical  Manufacturers  As- 
sociation, 'Toxic  pollutant  discharge,  'Discharge, 
•Pollutants,  Environmental  Protection  Agency, 
Water  pollution  control,  Legislation,  Standards, 
Water  quality  standards,  FDF  variance. 

In  1977  Congress  amended  the  Clean  Water  Act 
by  adding  section  301(1),  which  forbids  the  EPA  to 
'modify  any  specific  requirement  of  this  section  as 
it  applies  to  any  specific  pollutant'  on  a  list  con- 
tained in  the  law.  EPA  issued  regulations  that  set 
maximum  allowable  levels  for  the  discharage  of 
pollutants.  To  assure  that  EPA's  standards  would 
not  unfairly  burden  an  individual  discharger,  the 
standards  contained  a  provision  for  a  variance  if 
the  factors  that  EPA  considered  in  setting  the 
discharge  levels  fundamentally  different  from 
those  applicable  to  a  discharger  seeking  a  variance. 
This  provision  is  known  as  the  fundamentally  dif- 
ferent factor  (FDF)  variance.  The  Natural  Re- 
sources Defense  Council  challenged  the  provision 
claiming  that  all  FDF  variances  violated  section 
301(1)-  The  Third  Circuit  decided  in  NRDS's 
favor,  but  the  Supreme  Court  in  a  five  to  four 
decision  reversed  the  Third  Circuit.  The  Supreme 
Court  was  wrong  to  uphold  all  EPA's  unorthodox 
and  illogical  interpretations  of  section  301(1).  but 
the  error  probably  will  not  cause  widespread  envi- 
ronmental damage  because  few  plants  have  sought 
and  fewer  have  obtained  the  FDF  variance. 
(Jones-PTT) 
W86-05861 


COMPETING  USES  FOR  LIMITED  WATER, 

Denver  Water  Dept.,  CO. 

For  primary  bibliographic  entry  see   Field   6D. 

W86-05864 


ing,  in  lieu  of  costly  water  development  projects,  is 
advocated  as  a  means  of  allocating  water  supplies 
for  priority  uses.  (Doria-PTT) 
W86-05868 


PRIVATIZATION  OF  WATER  SYSTEMS  IN 
FRANCE, 

Compagnie  Generale  des  Eaux,  Paris  (France). 
J.-D.  Deschamps. 

American  Water  Works  Association  Journal 
JAWWA5,  Vol.  78,  No.  1,  p  34-40,  January  1986. 
3  fig,  1  tab. 

Descriptors:  'Privatization,  'Water  treatment  fa- 
cilities, 'France,  Metropolitan  water  management, 
Water  management,  Wastewater  facilities,  Water 
conveyance,  Economic  aspects. 

Private  companies  in  France,  operating  under  the 
oversight  of  local  municipal  authorities,  are  re- 
sponsible for  a  large  share  of  the  country's  water 
and  sewer  utilities.  Highly  successful  in  providing 
state-of-the-art  technologies  for  the  management 
and  treatment  of  water  and  wastewater  systems, 
these  firms  now  have  the  financial  and  human 
resources  to  extend  their  operations  abroad,  thus 
providing  leadership  in  the  privatization  of  public 
services.  The  operations  of  the  largest  of  these 
companies,  the  Compagnie  Generale  des  Eaux, 
serves  4.5  millin  water  users.  In  research  activities, 
the  Compagnie  Generale  des  Eaux  keeps  bench  - 
and  pilot-scale  studies  to  a  minimum  and  rely  on 
industrial-scale  experiments  on-site  to  gain  several 
years  of  lead  time.  The  private  sector  has  devel- 
oped a  number  of  water  treatment  techniques  in- 
cluding ozonation,  clarifiers,  and  the  biocarbon 
clarifier.  (Doria-PTT) 
W86-05872 


acres  on  the  west  side  of  California's  desert-like 
San  Joaquin  Valley;  it  could  also  shape  the  future 
of  irrigated  farming  throughout  the  West.  West- 
land  filed  its  suit  in  1981  after  the  federal  govern- 
ment threatened  to  cut  off  its  supply  of  irrigation 
water  unless  it  agreed  to  pay  more  for  the  costs  of 
removing  the  polluted  drainage.  The  Interior 
Bureau  of  Reclamation  Bureau  contracted  in  1963 
to  supply  irrigation  water  to  Westlands  at  $8.00/ 
acre-foot  through  2007.  It  now  costs  the  Bureau  at 
least  $44.00/acre-foot  to  provide  this  water.  West- 
lands  supplies  the  subsidized  water  to  farmers  who 
grow  crops  and  then  apply  for  Agriculture  De- 
partment subsidies.  Westlands  initiated  its  lawsuit 
five  years  ago  after  Interior  Secretary  James  G. 
Watt  threatened  to  cut  off  its  water  if  it  didn't 
agree  to  pay  full  costs  for  its  federal  water  and 
amend  its  repayment  agreement  to  cover  all  of  the 
government's  distribution  and  drainage  costs.  The 
Watt  ultimatum  followed  years  of  negotiations. 
The  problem  is  complicated  by  the  discovery  of 
the  large  concentrations  of  selenium  at  the  Kester- 
son  Reservoir,  where  the  San  Luis  drain  termi- 
nates. On  March  15,  1985,  Secretary  Donald  P. 
Hodel  announced  that  the  Central  Valley  Project 
would  no  longer  provide  irrigation  water  to  West- 
lands'  selenium-implicated  42,00  acres.  However, 
Hodel  agreed  to  continue  to  provide  water  if 
Westlands  ended  its  selenium-tainted  drainage  into 
the  Kesterson  Reservoir  by  June  30,  1986.  Judge 
Price  has  given  Westlands  and  the  Bureau  of  Rec- 
lamation until  the  end  of  July  to  come  to  terms  or 
return  to  court.  The  current  version  would  pro- 
vide Westlands  with  the  900,000  acre-feet  of  water 
it  has  been  getting  at  the  1963  rate  of  $8  but  would 
charge  $16  for  an  additional  250,000  acre-feet. 
(Peters-PTT) 
W86-05951 


WATER  RIGHTS  IN  AN  AGE  OF  ANXIETY, 

Hawaii  Univ.  at  Manoa,  Honolulu.  School  of  Law. 

W.  B.  C.  Chang. 

American    Water    Works    Association    Journal 

JAWWA5,  Vol.  77,  No.  9,  p  40-43,  September 

1985. 

Descriptors:  'Water  rights,  'Legal  aspects, 
•Hawaii,  Riparian  rights,  Public  policy,  Judicial 
decisions,  Decision  making,  Water  users. 

Water  law  grows  and  changes  as  society  changes. 
In  post-World  War  II  Hawaii,  this  evolution  is 
particularly  evident  in  recent  judicial  rulings  relat- 
ing to  the  riparian  doctrine  of  water  rights.  The 
trend  is  classified  into  three  phases:  interpretation 
of  common  law  based  on  precedents,  fractionaliza- 
tion  of  common  law,  and  policy-oriented  decision 
making.  Three  recent  judicial  rulings  are  used  to 
illustrate  the  three-phase  concept  and  to  illustrate 
that  the  traditional  judicial  model  of  interpreting 
and  applying  precedents  is  being  replaced  by  judi- 
cial decision-making  based  on  fairness.  (Doria- 
PTT) 
W86-05865 


WATER:  ALLOCATING  A  SCARCE  RE- 
SOURCE, 

Virginia  Commonwealth  Univ.,  Richmond.  Dept. 

of  Economics. 

T.  C.  Campbell. 

American     Water    Works    Association    Journal 

JAWWA5,  Vol.  77,  No.  9,  p  53-56,  September 

1985. 

Descriptors:  •Resource  allocation,  *Water  rights, 
Riparian  rights,  Priorities,  Water  supply,  Econom- 
ic aspects.  Pricing. 

Shortcomings  of  the  riparian  doctrine  of  water 
rights  are  considered  as  well  as  the  prior  appro- 
priation doctrine  in  view  of  the  increasing  pressure 
on  water  supplies.  States  in  the  western  U.S.  have 
shown  little  inclination  to  use  the  market  system 
and  tend  to  rely  on  the  legal  system  of  prior 
appropriation.  States  in  the  East  have  relied  on 
riparian  rights  adopted  from  the  English  system  of 
law.  The  most  common  water  allocation  problems 
are  related  to  requirements  of  municipalities  and  to 
the  irrigation  of  farms.  To  solve  the  problem  of 
shortages  that  will  inevitably  occur,  market  pric- 


ENGESEER'S  VIEW  OF  PRIVATIZATION: 
THE  CHANDLER  EXPERIENCE, 

Pirnie  (Malcolm),  Inc.,  White  Plains,  NY. 

G.  P.  Westerhoff. 

American     Water     Works     Association    Journal 

JAWWA5,  Vol.  78,  No.  2,  p  41-46,  February  1986. 

1  tab. 

Descriptors:  *Privatization,  *Wastewater  treat- 
ment facilities,  'Chandler,  'Water  management, 
Arizona,  Municipal  water,  Economic  aspects, 
Management  planning,  Water  treatment  facilities. 

An  increasing  number  of  municipal  agencies  are 
giving  serious  consideration  to  privatization  of 
their  water  and  wastewater  treatment  facilities. 
There  are  many  different  perspectives  on  privatiza- 
tion-those  of  the  municipal  agency,  the  private 
sector,  the  financial  advisor,  the  legal  advisor,  and 
the  consulting  engineer,  with  each  viewing  the 
process  somewhat  differently.  These  views  must 
reach  a  common  ground  for  privatization  to  be 
successful.  Construction  of  the  first  major  priva- 
tized wastewater  reclamation  facility  at  Chandler, 
Arizona  demonstrates  that  the  process  can  work, 
saving  the  city  both  time  and  money  in  implement- 
ing a  badly  needed  facility.  From  the  traditional 
point  of  view  of  the  consulting  engineer,  the  proc- 
ess utilized  at  Chandler  has  become  a  model  for 
many  other  projects  considering  or  moving  toward 
privatization.  The  consulting  engineer's  role  is  seen 
as  that  of  an  independent  technical  advisor,  or 
watchdog.  (Doria-PTT) 
W86-05881 


PAYTNG  FOR  WATER, 

L.  Mosher. 

National  Journal,  Vol.   18,  No.  22,  p  1313-1315, 

May  31,  1986. 

Descriptors:  'Water  costs,  'Irrigation,  'Water 
policy,  California,  Westland,  San  Joaquin  Valley, 
Bureau  of  Reclamation,  Selenium,  Kesterson  Res- 


The  issue  in  a  pending  lawsuit  is  whether  a  Califor- 
nia water  district  is  paying  enough  for  the  irriga- 
tion water  and  drainage  services  it  gets  from  the 
government.  How  Westlands  Water  District  vs. 
United  States  is  resolved  will  affect  not  only  the 
future  of  about  280  farms  spread  out  over  650,000 


EXCEPTION  THAT  APPROVES  THE  RULE: 
FDF  VARIANCES  UNDER  THE  CLEAN 
WATER  ACT, 

W.  Funk. 

Boston     College     Environmental     Affairs     Law 

Review,  Vol.  13,  No.  1,  p  1-60,  1985. 

Descriptors:  'Pollution  control,  'Water  pollution 
control,  'Regulations,  'Effluent  limitations,  'Tox- 
icity, 'Environmental  protection,  Supreme  Court, 
Chemical  Manufacturers  Association,  Water  pollu- 
tion, Federal  Government. 

In  Chemical  Manufacturers  Association  v.  NRDC, 
the  Supreme  Court  addressed  the  applicability  and 
scope  of  the  so-called  fundamentally  different  fac- 
tors (FDF)  variance  from  the  effluent  limitations 
of  the  Clean  Water  Act.  The  Court  held  that  the 
statutory  prohibition  against  the  Administrator  of 
the  Environmental  Protection  Agency  modifying 
any  toxic  effluent  limitation  did  not  prohibit  FDF 
variances  from  the  generally  applicable  toxic  efflu- 
ent based  upon  their  particular  circumstances.  In 
practical  effect  this  can  only  lead  to  less  stringent 
controls  on  toxic  water  pollution.  In  1972,  Con- 
gress enacted  comprehensive  amendments  to  the 
Federal  Water  Pollution  Control  Act,  and  thereby 
created  the  current  regulatory  structure  addressing 
the  problem  of  water  pollution.  Central  to  the  new 
scheme  was  a  shift  of  responsibility  from  the  state 
to  the  federal  government  and  a  shift  of  control 
technique,  from  one  focusing  on  receiving  water 
quality  to  one  focusing  on  technology-based  efflu- 
ent limitations.  To  determine  the  permissibility  of 
an  agency's  interpretation  of  its  statute,  the  majori- 
ty in  Chemical  Manufacturers  looks  to  the  goals 
and  operation  of  the  statutory  scheme  to  determine 
if  they  would  be  frustrated  by  the  possibility  of 
FDF  variances  for  toxic  pollutants.  It  is  suggested 
that  Chemical  Manufacturers  is  not  likely  to  have 
important  environmental  consequences,  notwith- 
standing the  fact  that  the  Court  broadened  the 
range  of  limitations  and  standards  for  which  an 
FDF  variance  could  be  granted.  (Peters-PTT) 
W86-05952 


RISING  WATER:  THE  NATIONAL  FLOOD  IN- 
SURANCE PROGRAM  AND  LOUISIANA, 

Tulane  Univ.,  New  Orleans,  LA.  School  of  Law. 

O.  A.  Houck. 

Tulane  Law  Review,  Vol.  60,  No.   1,  p  61-164, 
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Ecologic  Impact  Of  Water  Development — Group  6G 


October,  1985. 

Descriptors:  'Flood  insurance,  'Floods,  'Louisi- 
ana, 'Rivers,  'Marshes,  Louisiana  bayous, 
iwamps,  Lakes,  Congress,  Federal  assistance, 
^evees. 

Hooding  is  the  most  frequent  and  the  most  costly 
tatural  catastrophe  in  the  United  States.  No  state 
a  America  is  more  familiar  with  flood  losses  than 
.ouisiana.  In  an  average  year,  one-quarter  of  the 
urface  area  of  Louisiana  is  covered  by  meandering 
ivers,  bayous,  sloughs,  swamps,  lakes,  and  fresh- 
rater,  brackish,  intermediate,  and  salt  marsh.  The 
National  Flood  Insurance  Program  (NFIP)  re- 
ponds  to  flood  losses  in  two  fashions.  First,  the 
rogram  makes  affordable  insurance  available  to 
idividuals  and  businesses  in  flood  hazard  areas, 
econd,  the  program  requires  participating  local 
ovemments  to  regulate  future  development  of 
leir  high  hazard  areas  in  order  to  reduce  future 
amages  when  the  waters  next  rise.  The  NFIP  is  a 
;markable  phenomenon  in  American  politics,  an 
npopular,  grudgingly  accepted  program  making 
s  modest  way.  It  is  suggested  that  Congress  exam- 
le  federal  assistance  and  disaster  relief  benefits  to 
ood  prone  areas  and  that  Congress  should  man- 
ate  a  study  of  the  degree  to  which  upstream 
:vees  and  channelization  affect  water  stages 
ownstream.  (Peters-PTT) 
/86-05963 


RINCIPLES  AND  LAW  OF  COLORADO'S 
IONTRD3UTARY  GROUND  WATER, 

.  Heckman. 

•enver  University  Law  Review,  Vol.  62,  No.  3/4, 

585,  p  809-824. 

tescriptors:  'Water  rights,  'Water  law,  'Legisla- 
on,  'Colorado,  'Groundwater,  Legal  Aspects, 
egal  Review,  Groundwater  management,  Eco- 
Mnics,  Public  policy,  Well  permits. 

ributary  ground  water,  nontributary  ground 
ater  found  within  designated  basins,  and  nontri- 
utary  ground  water  found  outside  of  designated 
isins  are  defined  on  the  basis  of  Colorado  law. 
ontributary  ground  water  in  Colorado  is  an 
lomaly.  It  is  capable  of  neither  common  law 
ivnership  nor  constitutional  appropriation  as  de- 
aed  in  the  Colorado  Ground  Water  Management 
ct  of  1965.  The  legislatures  and  the  courts  have 
lus  seen  fit  to  incorporate  elements  of  both  doc- 
ines  into  a  hybrid  'modified'  doctrine  of  appro- 
iation.  The  questions  and  conflicts  must  be  ap- 
roached  with  an  understanding  of  the  principles 
j  ground  water  itself,  namely,  its  hydraulics,  eco- 
Dmics,  and  politics.  The  hydrologic  characteris- 
»  of  legislative  concern  relate  to  ground  water 
•essure  and  recharge  rates.  The  problem  of  ex- 
nding  the  water  supply  to  obtain  economic  stabil- 
/  is  subject  to  economic  and  engineering  analysis. 
he  equitable  allocation  of  the  water  supply  is  a 
critical  problem  that  involves  finding  a  balance 
itween  the  public  welfare  and  private  ownership 
ghts.  Current  law  provides  that  the  state  engineer 
ay  issue  well  permits  to  non-designated  well 
ater  but  defers  the  determination  of  'water  rights' 
itil  the  source  of  the  water  is  established  as  a 
signated  basin.  (McFarlane-PTT) 
'86-05991 


RANSBOUNDARY  TOXIC  POLLUTION  AND 
HE  DRAINAGE  BASIN  CONCEPT, 

srdham  Univ.,  Bronx,  NY.  School  of  Law. 

Dr  primary  bibliographic   entry  see  Field   5G. 

'86-06006 


EW  SAFETY  FOR  OLD  DAMS, 

yi  primary  bibliographic  entry  see  Field  8A. 
'86-06077 


F.  Nonstructural  Alternatives 


VALUATION   OF   FLOOD-LEVEL   PREDIC- 
tON  USING  ALLUVIAL-RIVER  MODELS. 

ational  Research  Council,  Washington,  DC.  Ad- 
sory  Board  on  the  Built  Environment. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-171181, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
January  1983.  127  p,  36  fig,  34  tab,  39  ref.  Contract 
No.  EMW-C-0167. 

Descriptors:  'Flood  plain  management,  'Flood 
forcasting,  'Alluvial  rivers,  National  Flood  Insur- 
ance Program,  Flood  channels,  Channel  erosion, 
Sedimentation,  Model  studies,  Flow  characteris- 
tics. 

Many  communities,  primarily  in  the  western  states, 
have  experienced  problems  with  computing  flood- 
water  elevations  for  flood  insurance  purposes 
under  the  Federal  Emergency  Management  Agen- 
cy's National  Floor  Insurance  Program.  These 
problems  focussed  on  modeling  channel  erosion 
and  sedimentation  using  fixed-bed  models  for  flood 
insurance  studies  in  communities  affected  by  rivers 
with  movable  beds  or  alluvial  channels.  The  study 
involved  application  of  six  flow  and  sediment  rout- 
ing models  for  alluvial  streams  on  reaches  of  se- 
lected rivers  for  which  relatively  complete  data 
were  available.  The  objective  of  this  investigation 
was  to  determine  whether  river-bed  degradation 
during  flood  passage  has  an  effect  on  flood  stafe 
that  should  be  incorporated  into  the  calculation  of 
floodzone  limits.  It  was  concluded  that,  except  in 
cases  of  rivers  which  have  been  severely  disturbed 
through  man's  intervention  through  local  degrada- 
tion or  aggradation,  the  use  of  erodible  river-bed 
models  instead  of  fixed  bed  models  cannot  be  justi- 
fied in  flood  insurance  studies.  (Author's  abstract) 
W86-05741 


DEVELOPMENT    OF    A    FLOOD    MANAGE- 
MENT PLAN, 

Goldberg-Zoino    and    Associates,    Inc.,    Newton 

Upper  Falls,  MA. 

For  primary  bibliographic  entry  see  Field  4A. 

W86-05812 


RISING  WATER:  THE  NATIONAL  FLOOD  IN- 
SURANCE PROGRAM  AND  LOUISIANA, 

Tulane  Univ.,  New  Orleans,  LA.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W86-05963 


6G.  Ecologic  Impact  Of 
Water  Development 


RTVER  RESEARCH  GETS  WASHED  AWAY, 

S.  Connor. 

New  Scientist  NWSCAL,  Vol.  107,  No.  1471,  p 

38-40,  29  August  1985. 

Descriptors:  'Rivers,  'Research  facilities,  Flora, 
Fauna,  Frome  River,  Ecosystems,  Research  fund- 
ing. 

The  River  Laboratory  is  part  of  the  U.K.'s  Fresh- 
water Biological  Association  (FBA).  The  laborato- 
ry is  the  center  for  freshwater  biologists  who  in- 
vestigate the  flora  and  fauna  of  upland  steams  and 
freshwater  lakes  and  the  River  Laboratory  concen- 
trates on  the  biology  of  lowland  rivers,  such  as  the 
Frome,  which  have  a  very  different  ecology. 
About  one-third  of  the  FBa's  staff  work  at  the 
River  Laboratory  taking  up  a  third  of  the  associa- 
tion's total  funds.  Most  of  its  income  comes  from 
the  National  Environmental  Research  Council 
which  has  announced  that  it  intends  to  cut  its 
research  activities.  This  will  mean  that  the  FBA 
will  also  lose  income.  (Khumbatta  -  PTT) 
W86-05541 


INTERVENTION     ANALYSIS     OF     POWER 
PLANT  IMPACT  ON  FISH  POPULATIONS, 

Michigan   Univ.,   Ann   Arbor.   Great   Lakes  Re- 
search Div. 

C.  P.  Madenjian,  D.  J.  Jude,  and  F.  J.  Tesar. 
Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX,  Vol.  43,  No.  3,  p  819-829,  March  1986.  5 
fig,  5  tab,  27  ref. 

Descriptors:  'Alewife,  'Yellow  perch,  'Nuclear 
powerplants,   'Fish  populations,   'Impact  assess- 


ments, 'Michigan,  'Analysis  of  variance,  'Inter- 
vention analysis,  'F-Tests,  Monitoring,  D.C.  Cook 
Nuclear  Power  Plant,  Alosa  pseudoharengus, 
Perca  flavescens,  Gill  nets,  Trawls,  Seasonal  varia- 
tion, Autocorrelation,  Type  I  errors. 

Alewife  (Alosa  pseudoharengus)  and  yellow  perch 
(Perca  flavescens)  abundances,  estimated  from 
monthly  gillnet  and  trawl  catches  on  two  transects 
were  monitored  before  (1973-74)  and  during  (1975- 
82)  operation  of  the  D.C.  Cook  Nuclear  Power 
Plant,  southeastern  Michigan.  Intervention  analy- 
sis, a  technique  which  accounts  for  autocorrelated 
observations,  and  analysis  of  variance  (ANOVA) 
were  applied  to  the  monitoring  data  to  assess  any 
plant  impact.  Both  analyses  disclosed  no  significant 
power  plant  impacts  except  for  gillnetted  yellow 
perch  adults.  The  ANOVA  indicated  a  significant 
decrease  in  abundance  at  the  plant-discharge  tran- 
sect relative  to  the  reference  transect  as  plant 
operation  began,  which  established  a  plant  effect; 
intervention  analysis  showed  no  change.  When 
April  and  May  catches  (months  of  lowest  abun- 
dance) were  deleted  this  plant  effect  was  insignifi- 
cant. Monte  Carlo  simulation  showed  that  as  the 
first-order  autoregression  coefficient  increased 
positively,  type  I  error  of  the  ANOVA  F-test 
increased.  However,  ANOVA  was  more  powerful 
than  intervention  analysis  when  a  first-order  autor- 
egressive  component  was  included.  Impact  assess- 
ment based  only  on  ANOVA  can  result  in  detec- 
tion of  impact  when  actually  there  was  no  effect 
(Type  I  error)  when  observations  are  serially  cor- 
related (lack  independence).  (Author's  Abstract) 
W86-05561 


RESPONSES  BY  BENTHIC  MACROINVERTE- 
BRATES  TO  PROLONGED  FLOODING  OF 
MARSH  HABITAT, 

Delta  Waterfowl  and  Wetlands  Research  Station, 

Portage  la  Prairie  (Manitoba). 

For  primary  bibliographic  entry  see  Field  2H. 

W86-05567 


EFFECTS    OF    STREAM    REGULATION    ON 
DENSITY,  GROWTH,  AND  EMERGENCE  OF 
TWO  MAYFLD3S  (EPHEMEROPTERA:  EPHE- 
MERELLDDAE)    AND    A    CADDISFLY    (TRI- 
CHOPTERA:    HYDROPSYCHIDAE)    IN   TWO 
ROCKY  MOUNTAIN  RIVERS  (U.S.A.), 
Montana  Univ.,  Bigfork.  Biological  Station. 
S.A.  Perry,  W.B.  Perry,  and  J.A.  Stanford. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  64, 
No.  3,  p.  656-666,  March  1986.  6  fig,  5  tab,  47  ref. 
EPA  R-008223010. 

Descriptors:  'Stream  regulation,  'Mayflies,  *Cad- 
disfly,  'Food  regimes,  'Deep-release  dams,  Densi- 
ty, Growth,  Emergence  times,  Montana,  Tempera- 
ture, Kootenai  River,  Flathead  River,  Population 
dynamics,  Drunella  flavilinea,  Hydropsyche  oslari, 
Serratella  tibialis,  Development  rate,  Reproduc- 
tion, Seasonal  variation,  Selective  withdrawal 
system. 

The  influence  of  altered  temperature  and  food 
regimes  on  the  life  histories  of  three  univoltine 
species  of  aquatic  insects  were  compared  in  two 
regulated  river  systems  in  northwestern  Montana. 
Temperatures  in  both  regulated  rivers  were  more 
moderate  than  below  many  deep-release  dams  as  a 
result  of  the  operation  of  a  selective  withdrawal 
system  on  the  dam  on  the  Kootenai  River  and  of 
major  input  of  waters  from  unregulated  forks  in 
the  Flathead  River.  Population  dynamics  of  these 
species  were  generally  highest  in  the  regulated 
Kootenai  River  where  the  greatest  biomass  of  peri- 
phyton  and  seston  were  measured.  Differences  in 
growth  rates  between  regulated  and  reference  sta- 
tions were  observed  for  Drunella  flavilinea  and 
Hydropsyche  oslari  but  not  for  Serratella  tibialis. 
Temperature  had  little  effect  upon  total  develop- 
mental time  for  H  oslari  but  altered  growth  rates 
and  time  spend  late  instars.  Peak  emergence  times 
were  2  to  4  wk  later  in  regulated  areas  where 
summer  water  temperatures  were  cooler,  and  the 
duration  of  emergence  periods  was  extended  in 
regulated  areas.  (Author's  abstract) 
W86-05570 
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WATER  INTO  THE  1990'S:  THE  PROBLEMS 
OF  THE  DESERT  BIOM E, 

Birkbeck  Coll.,  London  (England).  Dept.  of  Zool- 

°8y-  _ 

J.  L.  Cloudsley-Thompson. 

International  Journal  of  Environmental  Studies 
IJEVAW,  Vol.  25,  No.  3,  p  149-158,  July  1985.  6 
fig,  13  ref. 

Descriptors:  'Water  supply,  'Human  population, 
•Arid  lands,  •Desiccation,  •Groundwater,  *Water 
importing,  'Education,  Prediction,  Multiple  land 
use,  Development  policy. 

The  projected  increase  in  the  world's  population 
during  the  1990's  will  bring  increased  pressure  on 
the  fragile  desert  environment,  and  desiccation  un- 
doubtedly will  increase  considerably.  Some  im- 
provements in  water  supplies  may  come  from  un- 
tapped groundwater  and  exotic  rivers,  but  this  will 
be  strictly  limited.  The  only  viable  option  lies  in 
making  better  use  of  existing  reserves  through 
economy,  conservation,  and  recycling  waste.  For 
this  to  be  achieved,  wide-scale  education,  but  not 
necessarily  literacy,  will  be  necessary.  Ecological 
considerations  dictate  the  adoption  of  multiple  land 
use  and  the  avoidance  of  large-scale  developmental 
projects.  Water  shortage  need  not  be  a  greater 
problem  of  the  arid  lands  than  it  is  at  present, 
although  it  almost  certainly  will  be.  (Author's  ab- 
stract) 
W86-05588 


FORESTS,  MAN  AND  WATER, 

King's  Coll.,  London  (England).  Dept.  of  Plant 

Sciences. 

For  primary  bibliographic  entry  see  Field  4C. 

W86-05589 


ENVHIONMENTAL    IMPACT    ANALYSIS    IN 
WATER  POLLUTION  CONTROL, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic   entry  see  Field   5G. 

W86-05591 


ENVHIONMENTAL  BIOTECHNOLOGY   AND 
THE  WATER  INDUSTRY, 

Watson  Hawksley,  London  (England). 

For  primary  bibliographic  entry  see  Field   5G. 

W86-05604 


ENVIRONMENTAL  IMPACT  STATEMENT: 
MARTIN  LAKE  D  AREA  LIGNITE  SURFACE 
MINE,  HENDERSON,  RUSK  COUNTY,  TEXAS. 

Environmental   Protection   Agency,   Dallas,   TX. 

Region  VI. 

For  primary  bibliographic  entry  see  Field  5C. 

W86-05609 


IMPROVEMENT  OF  METHODS  OF  LONG 
TERM  PREDICTION  OF  VARIATIONS  IN 
GROUNDWATER  RESOURCES  AND  RE- 
GIMES DUE  TO  HUMAN  ACTrVTTY. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W86-05645 


MARSHES  OF  THE  OCEAN  SHORE:  DEVEL- 
OPMENT OF  AN  ECOLOGICAL  ETHIC, 

San  Francisco  Univ.,  CA. 

For  primary  bibliographic  entry  see  Field  2L. 

W86-05747 


ALABAMA  COASTAL  REGION  ECOLOGICAL 
CHARACTERIZATION;  VOLUME  1,  COASTAL 
BIBLIOGRAPHY, 

Geological  Survey  of  Alabama,  University. 
For  primary  bibliographic  entry  see  Field  2L. 
W86-05748 


CHESAPEAKE  BAY  LOW  FRESHWATER 
INFLOW  STUDY,  PHASE  H:  BIOTA  ASSESS- 
MENT; MAP  FOLIO, 

Western  Eco-Systems  Technology,  Inc.,  Bothell, 


WA. 

J.  Shea,  and  J.  McFarland. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  ADA125154, 

Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 

May    1982.    210    p,    105    plates.    Contract    No. 

DACW31-79-C-O056. 

Descriptors:  'Estuaries,  *Aquatic  habitats,  •Salini- 
ty, 'Drought,  ^Chesapeake  Bay,  Model  studies, 
Water  consumption,  Mapping,  Aquatic  animals, 
Phytoplankton,  Invertebrates,  Fish,  Shellfish, 
Ducks,  Waterfowl,  Aquatic  plants,  Oysters,  Crabs, 
Clams,  Habitats,  Maps,  Consumptive  use. 

An  assessment  of  the  effects  of  low  freshwater 
inflow  conditions  of  the  biota  of  Chesapeake  Bay 
was  conducted  through  use  of  data  output  from 
the  U.S.  Army  Corps  of  Engineers'  Chesapeake 
Bay  Hydraulic  Model.  Four  sets  of  test  conditions 
(scenarios)  were  used  which  simulated  effects  of 
drought  and  effects  of  future  consumptive  water 
withdrawal  and  use  as  deviations  from  present 
average  flow  conditions.  Changes  in  habitat  of 
over  50  biological  organisms  were  predicted  and 
mapped  based  on  salinity  and  other  variables. 
Changes  in  habitat,  which  were  used  to  delineate 
the  amount  of  impact  from  low  flow,  were  found 
to  include  increases  and  decreases  depending  on 
the  species,  its  lifecycle,  tolerances,  and  interac- 
tions with  other  organisms.  The  magnitude  of  habi- 
tat change  was  found  to  generally  increase  as 
salinity  changes  increased.  (Author's  abstract) 
W86-05791 


WATER  MOVEMENT  IN  MIRELANDS, 

Leningrad  State  Univ.  (USSR).  Faculty  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-05801 


HISTORY  OF  DRAINAGE  AT  WICKEN  FEN, 
CAMBRIDGESHIRE,  ENGLAND,  AND  ITS 
RELEVANCE  TO  CONSERVATION, 

Cambridge  Univ.  (England).  Dept.  of  Applied  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-05934 


CHANGES  OF  ES-CHANNEL  VEGETATION 
FOLLOWING  TWO-STAGE  CHANNEL  CON- 
STRUCTION ON  A  SMALL  RURAL  CLAY 
RIVER, 

University  Coll.,  London  (England).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  4A. 
W86-06037 


HAPEX-MOBILHY:  A  HYDROLOGIC  ATMOS- 
PHERIC EXPERIMENT  FOR  THE  STUDY  OF 
WATER  BUDGET  AND  EVAPORATION  FLUX 
AT  THE  CLIMATIC  SCALE, 

American   Meteorological   Society,   Boston,  MA. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-05847 


OPTIMIZATION  OF  WATER  QUALITY  MON- 
ITORING NETWORKS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

R.  N.  Palmer,  and  M.  C.  MacKenzie. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  Ill,  No.  4,  p  478- 
493,  October  1985,  5  fig,  1  tab,  24  ref. 

Descriptors:  *Water  quality  monitoring  networks, 
Biological  monitoring,  Analysis  of  variance,  Gra- 
dient search  algorithm,  Statistical  models,  New 
England. 

Following  a  review  of  classical  analysis  of  vari- 
ance techniques,  a  modified  ANOVA  model  with 
control  station  pairs  is  suggested  as  a  cost-effective 
approach  to  the  design  of  aquatic  monitoring  net- 
works. An  interactive  optimization  procedure  is 
presented  that  incorporates  a  modified  gradient 
search  algorithm  to  select  designs  which  maximize 
the  statistical  power  of  a  network  for  a  specified 
budget  or  minimize  the  cost  of  a  network  for  a 
specified  statistical  power  requirement.  The  sensi- 
tivity of  the  model  results  are  explored  as  a  func- 
tion of  the  cost,  the  number  of  sampling  stations, 
replicates,  and  occasions,  the  Type  I  and  Type  II 
error,  estimates  of  data  variance,  and  cost  compo- 
nents for  data  describing  an  aquatic  species  from  a 
New  England  power  facility.  It  is  shown  that  for 
specified  power  and  cost,  numerous  solutions  exist 
providing  the  designer  with  a  wide  selection  of 
alternatives  from  which  to  choose.  (Jones-PTT) 
W86-06118 


7.  RESOURCES  DATA 
7A.  Network  Design 


MULTIVARIATE  STOCHASTIC  MODEL  FOR 
THE  RECONSTRUCTION  OF  GROUNDWAT- 
ER DATA, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Wasser- 

wirtschaft,  Hydrologie  und  Landwirtschaftlichen 

Wasserbau. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05669 


EQUATION  BASED  THEORETICAL  AP- 
PROACH TO  NETWORK  DESIGN  FOR 
GROUNDWATER  LEVELS  USING  KALMAN 
FILTERS, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-05671 


MULTI-OBJECnVE   ANALYSIS   WITH   SUB- 
JECTIVE INFORMATION, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6 A. 
W86-05811 


7B.  Data  Acquisition 


COMPARATIVE  STUDY  OF  GROUND- WATER 
MAPPING  TECHNIQUES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

S.  Rouhani. 

Ground  Water  GWAAP,  Vol.  24,  No.  2,  p  207- 

216,  March- April,  1986.  7  fig,  4  tab,  15  ref. 

Descriptors:  *Data  collection,  ^Mapping, 
•Groundwater  management.  Mathematical  studies, 
Statistical  analysis,  Kriging,  Markov  process, 
Gauss  process,  Least  squares  method,  Geohydro- 
logy. 

Three  main  classes  of  interpolators  for  groundwat- 
er mapping  were  compared  theoretically  and  nu- 
merically. These  included  (1)  simple  estimators 
(nearest  neighbor  method  and  arithmetric  mean), 
(2)  least  squares  estimators,  basically  fitting  proc- 
esses, and  (3)  Gauss-Markov  estimators  such  as 
kriging.  Results  show  that  kriging  yields  relatively 
robust  estimates.  However,  its  suggested  statistical 
inference  method  may  not  always  produce  robust 
estimates  of  the  covariance  function  parameters. 
Simple  estimators  produce  unstable  results,  while 
least  squares  methods  ignore  local  variations  by 
fitting  a  single  polynomial  function  over  the  whole 
field.  (Cassar-PTT) 
W86-05446 


GRID  HISTORY:  A  GEOSTATIONARY  SATEL- 
LITE TECHNIQUE  FOR  ESTIMATING  DAIXY 
RAINFALL  EN  THE  TROPICS, 

Wisconsin  Univ. -Madison.  Space  Science  and  En- 
gineering Center. 
For  primary  bibliographic  entry  see  Field  2B. 

W86-05475 


CORRELATIONS  BETWEEN  NTMBUS-7  SCAN- 
NING MULTICHANNEL  MICROWAVE  RADI- 
OMETER DATA  AND  AN  ANTECEDENT  PRE- 
CIPITATION ENDEX, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
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Meteorology. 

For  primary  bibliographic  entry  see  Field  2B. 

W86-05476 


MEASUREMENT  OF  AREAL  WATER  EQUIV- 
ALENT OF  SNOW  BY  NATURAL  GAMMA  RA- 
DIATION -  EXPERIENCES  FROM  NORTH- 
ERN SWEDEN, 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

For  primary  bibliographic  entry  see  Field  2C. 

W86-05543 


EVAPOTRANSPIRATION  OVER  AN  AGRI- 
CULTURAL REGION  USING  A  SURFACE 
FLUX/TEMPERATURE  MODEL  BASED  ON 
NOAA-AVHRR  DATA, 

Centre   National   d'Etudes   des   Telecommunica- 
tions, Issy-les-Moulineaux  (France). 
For  primary  bibliographic   entry  see  Field   2D. 
W86-05549 


SOURCE  OF  ERROR  IN  WATER  VELOCITY 
MEASUREMENT  FOR  AQUATIC  STUDIES, 

Department  of  Fisheries  and  Oceans,  Halifax 
(Nova  Scotia). 

D  L.  Morantz,  S.  E.  Barbour,  and  R.  K.  Sweeney. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  3,  p  893-896,  March 
1986.  1  fig,  1  tab,  9  ref. 

Descriptors:  'Water  velocity,  'Water  currents, 
•Current  meters,  'Divers,  'Observer  effects,  Ott 
current  meter,  Bentzel  current  speed  tube, 
Snorkler,  Errors. 

Water  velocity  is  an  important  component  of 
aquatic  studies  but  is  subject  to  alteration  by  the 
presence  of  an  underwater  observer.  Tests  using 
two  types  of  water  velocity  meter  (Ott  current 
meter  and  midget  Bentzel  current  speed  tube)  and 
a  snorkler  showed  the  effects  to  be  a  function  of 
the  diver's  distance  from  the  probe.  Lateral  posi- 
tions generally  caused  an  acceleration  of  flow  at 
the  measurement  point  of  up  to  150%,  whereas 
downstream  positions  resulted  in  a  decrease  of 
flow  up  to  65%.  It  is  recommended  that  where 
underwater  observers  are  employed,  they  position 
instruments  that  can  be  read  remotely  and  then 
move  well  away  from  the  point  of  measurement. 
(Author's  Abstract) 
W86-05564 


OPERATIONAL  SNOW  MAPPING  BY  SATEL- 
LITES, 

Norges  Vassdrags-  og  Elektrisitetsvesen,  Oslo. 
For  primary  bibliographic  entry  see  Field  2C. 
W86-05626 


APPLICATION  OF  COSMIC  RAYS  TO  THE 
SOLUTION  OF  SOME  HYDROLOGICAL 
PROBLEMS, 

Institut  Prikladnoi  Geofiziki,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  2C. 
W86-05627 


WATER  RESOURCES  INVESTIGATIONS  IN 
PAKISTAN  WITH  THE  HELP  OF  LANDSAT 
IMAGERY  -  SNOW  SURVEYS  1975-1978, 

Pakistan  Water  and  Power  Development  Author- 
ity, Lahore. 

For  primary  bibliographic  entry  see  Field  2C. 
W86-05630 


POSSIBILITIES  AND  LIMITS  OF  HYDRO- 
GEOLOGICAL  PRESERVATION  OF  THE 
RECORD  IN  THE  PRELIMINARY  STAGE  OF 
LARGER  GROUNDWATER  WITHDRAWALS 
AS  EXEMPLIFIED  BY  THE  NORDHEIDE  WA- 
TERWORKS (NORTHERN  LOWER  SAXONY), 
Niedersaechsisches  Landesamt  fuer  Bodenfors- 
chung,  Hanover  (Germany,  F.R.) 
H.  Besenecker,  and  B.  Schwerdtfeger. 
IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 


ny, August  28-September  3,  1983.  p  553-569,  5  fig, 
6  ref. 

Descriptors:  'Hydrologic  data,  'Hydrogeological 
data,  'Groundwater  withdrawal,  'NORDHEIDE 
Waterworks,  'West  Germany,  Groundwater 
budget,  Groundwater  potential,  Groundwater 
mining,  Groundwater  depletion,  Aquifers, 
Groundwater,  Homogeneity,  Isotropy. 

The  securing  of  hydrogeological  data  prior  to  ex- 
tensive groundwater  withdrawals  requires  a  thor- 
ough exploration  of  the  hydrogeological  condi- 
tions, a  forecast  of  possible  changes  and  the  prepa- 
ration of  measures  for  early  recognition  and  avoid- 
ance or  reduction  of  possible  impairments.  In  the 
NORDHEIDE  waterworks  project  the  securing 
of  hydrogeological  data  was  carried  out  in  three 
stages:  preliminary  exploration,  intensification  of 
the  network  and  detailed  exploration.  The  results 
of  these  investigations  allowed  a  forecast  of  the 
possible  changes.  In  this  instance  it  was  necessary 
to  differentiate  between  an  estimate  of  sensitivity 
and  a  forecast  of  the  drawdown  development. 
Extent  and  limitations  for  the  necessary  investiga- 
tions are  discussed:  they  are  dependent  upon  the 
degree  of  inhomogeneity  and  anisotropy  of  the 
area,  the  nature  and  number  of  conflicting  usages, 
the  degree  of  sensitivity  of  the  area  and  the  re- 
quired accuracy  of  the  forecast.  (See  also  W86- 
05679)  (Author's  abstract) 
W86-05680 


DISTRICT-WIDE  WATER  RESOURCES  IN- 
VESTIGATION AND  MANAGEMENT  USING 
LANDSAT  DATA,  PHASE  1:  LAKE  VOLUME, 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 
S.  F.  Shih. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  N83-17930, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Final  Report  CR-166828,  March  1982.  80  p,  9  fig,  2 
tab,  3  ref,  2  append. 

Descriptors:  'Water  resources  development,  'Sat- 
ellite technology,  'Florida,  'Landsat  data,  'Lake 
volume,  Water  resources  management,  I  ikes, 
Lake  stages,  Remote  sensing,  Lake  Washington, 
Lake  Harris. 

The  severe  drought  experienced  in  Central  Florida 
throughout  most  of  1981  brought  increased  atten- 
tion to  the  long  recognized  problem  of  fresh  water 
availability  across  the  State.  During  drought  con- 
ditions, a  close  watch  is  maintained  over  all  water 
supplies.  This  is  most  commonly  done  through 
monitoring  water  stage,  the  water  height  above  sea 
level.  Although  water  stage  is  an  important  indica- 
tor, water  storage  volume  is  a  more  critical  param- 
eter. Volume  can  only  be  obtained  if  accurate  data 
exists  as  to  the  lake  contours  in  conjunction  with 
water  stage.  The  University  of  Florida,  in  coopera- 
tion with  the  St.  Johns  River  Water  Management 
District,  and  Kennedy  Space  Center  developed  a 
technique  using  Landsat  data  for  estimating  avail- 
able water  storage  volume  and  applied  it  success- 
fully to  Lake  Washington  and  Lake  Harris  in  cen- 
tral Florida.  The  technique  is  discussed  in  this 
study  and  can  be  applied  two  ways.  First,  where 
the  historical  stage  records  are  available,  the  his- 
torical Landsat  data  can  be  used  to  establish  the 
relationship  between  lake  volume  and  lake  stage. 
In  the  second  case,  where  the  historical  stage 
records  are  not  available,  the  historical  Landsat 
data  can  be  used  to  estimate  the  historical  lake 
stage  after  the  lake  volume  and  lake  stage  informa- 
tion becomes  available  in  the  future.  (Author's 
abstract) 
W86-05744 


ANALYSIS  OF  THE  TANANA  RIVER  BASIN 
USING  LANDSAT  DATA, 

National  Aeronautics  and  Space  Administration, 
Moffett  Field,  CA.  Ames  Research  Center. 
L.  A.  Morrissey,  V.  G.  Ambrosia,  and  C.  Carson- 
Henry. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  N83-17927, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
NASA  Contractor  Report  166393,  April  1981.  43 


p,  6  fig,  2  tab.  Contract  No.  NAS2-1 1 101. 

The  Tanana  River  Basin  Project,  as  part  of 
NASAs  Applications  System  Verification  and 
Transfer  (ASVT)  program,  is  a  cooperative  effort 
with  agencies  in  the  state  of  Alaska  to  assess  the 
utility  of  remote  sensing  technology  in  meeting 
critical  resource  management  needs,  while  provid- 
ing DNR  with  baseline  resource  information.  Digi- 
tal image  classification  techniques  were  used  to 
classify  land  cover/resource  information  in  the 
Tanana  River  Basin.  Portions  of  four  scenes  of 
Landsat  digital  data  were  analyzed  using  computer 
systems  at  Ames  Research  Center  in  an  unsuper- 
vised approach  to  derive  cluster  statistics.  Identifi- 
cation of  the  spectral  classes  was  accomplished 
using  the  IDIMS  display  and  color-infrared  pho- 
tography. Classification  errors,  identified  during 
two  workshops  with  DNR  personnel,  were  cor- 
rected using  stratification  procedures.  The  classifi- 
cation scheme  resulted  in  the  following  eleven 
categories:  sedimented/shallow  water,  clear/deep 
water,  coniferous  forest,  mixed  forest,  deciduous 
forest,  shrub  and  grass,  bog,  alpine  tundra,  barrens, 
snow  and  ice,  and  cultural  features.  Color  coded 
maps  and  acreage  summaries  of  the  major  land 
cover  categories  were  generated  for  selected 
USGA  quadrangles  (1:250,000)  which  lie  within 
the  drainage  basin.  The  Tanana  Project,  initiated  in 
October  1980,  was  completed  within  six  months. 
(Author's  abstract) 
W86-05745 


KERR  RESERVOIR  LANDSAT  EXPERIMENT 
ANALYSIS  FOR  MARCH  L98L, 

Kentron  International,  Inc.,  Hampton,  VA.  Tech- 
nical Center. 

For  primary  bibliographic  entry  see  Field  5A. 
W86-05746 


MODEL  FOR  ESTIMATING  TIME-VARIANT 
RAINFALL  INFILTRATION  AS  A  FUNCTION 
OF  ANTECEDENT  SURFACE  MOISTURE  AND 
HYDROLOGIC  SODL  TYPE, 

Maryland  Univ.,  College  Park. 

For  primary  bibliographic  entry  see  Field  2G. 

W86-05792 


USE   OF   SATELLITE   DATA   IN   RAINFALL 
MONITORING, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-05802 


CORRELATION  OF  CHLOROPHYLL  CON- 
CENTRATIONS AND  SUSPENDED  SOLIDS 
WITH  NEAR-SURFACE  UPWARD  IRRADI 
ANCE  WrTHTN  LANDSAT  BANDS  4,  5  AND  6, 

Institute  of  Physical  and  Chemical  Research,  Sai- 

tama  (Japan). 

For  primary  bibliographic  entry  see  Field  5A. 

W86-05813 


POSSIBILITIES  OF  USING  THE  SP-403/5 
ECHOSOUNDER  TO  INVESTIGATE  THE 
THICKNESS  OF  LAKE  BOTTOM  SEDIMENTS, 

Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Inst,  of  Hydrobiolgy  and  Water  Conser- 
vation. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-05890 


TRACKING    A    STORMY    BEAST    IN    THE 
NIGHT, 

For  primary  bibliographic  entry  see  Field  2B. 
W86-05905 


COMPARISON  OF  FOUR  ARTIFICIAL  SUB- 
STRATES AND  THE  PONAR  GRAB  FOR 
BENTHIC  INVERTEBRATE  COLLECTION, 

Geological  Survey,  Menlo  Park,  CA. 
K.  V.  Slack,  R.  F.  Ferreira,  and  R.  C.  Averett. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
2,  p  237-248,   April    1986.  4  fig,   3  tab,   58  ref. 
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Group  7B — Data  Acquisition 

Descriptors:  •Benthic  invertebrates,  'Bottom  sam- 
pling, 'Multiple  plate  samplers,  'Sacramento 
River,  California,  'Chironomids,  'Crustaceans, 
Statistical  analysis,  Species  diversity,  Artificial  sub- 
strates, Field  tests,  Error  analysis.  Sampling. 

Four  different  bottom-placed  artificial  substrates 
were  compared  with  the  Ponar  grab  for  collecting 
benthic  invertebrates  from  the  Sacramento  River 
at  Freeport  Bridge,  California.  Artificial  substrate 
samples  of  organisms  were  larger  and  more  diverse 
than  those  of  the  grab.  Barbeque  Basket  samplers 
caught  the  most  taxa  and  individuals  and  Beak 
Trays  caught  the  least.  Chironomids  and  crusta- 
ceans were  dominant  in  artificial  substrate  samples. 
Exposure  habitat  (left  or  right  bank)  determined 
taxa  availability,  whereas  sampler  design  deter- 
mined suitability  for  colonization  by  the  taxa.  Di- 
versity of  Beak  Tray  samples  was  lower  than  that 
of  other  artificial  substrates  but  higher  than  for 
Ponar  samples.  The  Barbeque  Basket,  Bull  Basket, 
and  Multiple  Plate  samplers  yielded  taxonomically 
similar  collections.  Ponar  samples  were  different, 
and  Beak  Trays  were  of  intermediate  similarity.  As 
qualitative  samplers,  Barbeque  Baskets  were  63% 
efficient,  followed  by  Bull  Baskets  (55%),  Multiple 
Plates  (48%),  Beak  Trays  (38%),  and  Ponar  Grabs 
(6-10%).  Bull  Baskets  required  the  least  and  Beak 
Trays  the  most  replicates  to  be  within  a  preselect- 
ed percentage  error  of  the  mean  at  the  95%  proba- 
bility level  for  numbers  of  taxa  and  individuals,  and 
for  diversity.  Under  conditions  of  the  study,  Bull 
Baskets  ranked  highest,  followed  by  Barbeque  Bas- 
kets and  Multiple  Plates,  in  selected  performance 
criteria.  Differences  between  grab  and  artificial 
substrate  samples  are  explainable  in  terms  of  major 
riverine  habitats  and  characteristics  of  the  collec- 
tion methods.  (Author's  abstract) 
W86-O6018 


METER  STANDARDS  HAVE  BECOME  A  BAR- 
RIER TO  PROGRESS, 

Badger  Meter,  Inc.,  Milwaukee,  WI. 

D.  Strobel. 

Water/Engineering  and  Management  WENMD2, 

Vol.  133,  No.  5,  p  25-28,  May  1986.  2  fig. 

Descriptors:  'Cost  analysis,  'Water  metering, 
'Design  standards,  American  Water  Works  Asso- 
ciation, Standard,  Water  loss,  Service  life,  Water 
pressure. 

The  effect  on  water  utilities  of  outdated  cold  water 
meter  standards  is  discussed  and  suggestions  are 
made  for  improved  standards  based  on  today's 
circumstances  of  materials  availability  and  costs. 
Surveys  have  shown  that  14%  of  all  water  con- 
sumption in  residences  is  below  1/4  gal/min.  The 
American  Water  Works  Association  standard 
C7O0-77  has  1/4  gal/min  as  the  floor  for  5/8-in 
meters,  which  means  that  the  standard  allows  a 
substantial  amount  of  all  water  consumed  to  pass 
through  the  meter,  essentially  unmetered,  unno- 
ticed, unaccounted  for,  and  unbilled.  It  would  be 
reasonable  today  to  eliminate  the  'wear  factor  limi- 
tation' in  the  standard  altogether,  and  replace  it 
with  a  standard  for  total  registration  accuracy  and 
a  parallel  standard  for  service  life.  Another  area  of 
the  C700  standard  in  great  need  of  revision  relates 
to  'pressure  loss  at  safe  operating  capacity.'  Em- 
ployment of  this  standard  would  result  in  lower 
meter  purchase  cost  by  permitting  practically-sized 
meters.  The  problem  with  the  existing  standard  is 
that  it  inhibits  the  use  of  meters  that  have  better 
accuracy  at  lower  flow  rates  and  lower  initial  costs 
while  maintaining  the  required  long  life.  (Roches- 
ter-PTT) 
W86-06039 


DISCRIMINATION  IN  THE  USE  OF  RADAR 
DATA  ADJUSTED  BY  SPARSE  GAUGE  OB- 
SERVATIONS FOR  DETERMINING  SURFACE 
RAINFALL, 

British  Meteorological  Office,  Bracknell  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2B. 
W86-06056 


DESIGN  AND  LABORATORY  EVALUATION 
OF  A  SIMPLE  FRACTIONATING  PRECIPITA- 
TION COLLECTOR, 


Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 

A.  C.  Edwards,  and  M.  S.  Cresser. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 

No.  3,  p  275-280,  November  1985.  2  fig,  2  tab,  12 

ref. 

Descriptors:  'Design  criteria,  'Rain  gages,  'Frac- 
tionation, Solutes,  Storms  Atmosperic  deposition, 
Chemical  analysis.  Rainfall  simulators,  Rainfall. 

Routine  monitoring  of  precipitation  quantity  and 
chemical  quality  is  essential  when  estimating  inputs 
from  pollutant  or  natural  sources.  The  design  of  a 
simple  and  inexpensive  mechanical  fractionating 
precipitation  gauge  is  described.  The  device  col- 
lects, sequentially,  up  to  12  samples  of  equal 
volume  in  such  a  way  that  each  sample  is  protect- 
ed from  subsequent  atmospheric  contamination. 
The  sampling  rate  may  be  adjusted  simply  by 
changing  the  diameter  of  the  collector  funnel.  The 
gauge  has  been  evaluated  in  the  laboratory,  and 
found  to  be  useful  for  investigating  changes  in 
concentration  of  major  solute  components  with 
time,  through  simulated  storm  events.  It  has  also 
been  found  to  be  satisfactory  under  field  condi- 
tions. (Main-PTT) 
W86-06091 


RELATIONS  BETWEEN  PERMEABILITY  AND 
ELECTRICAL  RESISTD/ITY  IN  GRANULAR 
AQUIFERS, 

San  Diego  State  Univ.,  CA.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W86-06170 

7C.  Evaluation,  Processing  and 
Publication 


PRECIPITATION  ANOMALY  CLASSIFICA- 
TION: A  METHOD  FOR  MONITORING  RE- 
GIONAL PRECIPITATION  DEFICIENCY  AND 
EXCESS  ON  A  GLOBAL  SCALE, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC.  Climate  Analy- 
sis Center. 

For  primary  bibliographic  entry  see  Field  2B. 
W86-05461 


METHOD  OF  WORKING  AND  EMPLOY- 
MENT OF  EDP  DURING  THE  PREPARATION 
OF  GROUNDWATER  VULNERABDHTY 
MAPS, 

Niedersaechsisches    Landesamt    fuer    Bodenfors- 
chung,  Hanover  (Germany,  F.R.) 
T.  Haertle. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  1073-1985,  9 
fig,  10  ref. 

Descriptors:  'EDP,  'Subsurface  mapping, 
•Groundwater  pollution,  Groundwater  potential, 
Maps,  Permeability,  Aquifers,  Water  level. 

In  order  to  be  able  to  assess  groundwater  vulner- 
ability in  water-table  or  unconfined  aquifers,  the 
layers  covering  the  groundwater  are  assessed  ac- 
cording to  their  composition  and  thickness.  In  this 
process,  layers  are  differentiated  into  three  grades 
of  vulnerability.  With  the  help  of  EDP,  delimina- 
tion  of  the  layers  covering  the  groundwater  is 
carried  out  on  the  basis  of  permeabilities  and  water 
level.  After  that,  a  map  of  scale  1:25,000  is  pro- 
duced on  which  symbols  are  plotted  at  the  respec- 
tive well  site,  to  which  specific  grades  of  vulner- 
ability can  be  allotted.  The  map  serves  as  a  work- 
ing aid  for  surface  delimination  of  the  various 
grades  of  vulnerability.  The  final  results  are  pre- 
sented on  a  scale  of  1:200,000.  (See  also  W86- 
05679)  (Author's  abstract) 
W86-05723 


HYDROCHEMICAL  MAPS  AS  BASIC  INFOR- 
MATION FOR  THE  PROTECTION  OF 
GROUNDWATER, 

Grosser  Erftverband,  Bergheim  (Germany,  F.R.). 


V.  Schenk. 

IN:  Ground  Water  in  Water  Resources  Planning, 
IAHS  Publication  No.  142,  1983.  Volume  II:  Pro- 
ceedings of  a  Symposium,  Koblenz,  West  Germa- 
ny, August  28-September  3,  1983.  p  1193-1202,  3 
fig,  2  ref. 

Descriptors:  'Maps,  'Hydrologic  maps,  'Ground- 
water, 'Water  pollution  control,  Industrial  wastes, 
Groundwater  management,  Groundwater  pollu- 
tion. Rhine  River,  Germany. 

The  southern  part  of  the  Lower  Rhine  Basin  is  one 
of  the  geologically  and  hydrologically  best  known 
parts  of  Germany.  One  reason  for  this  is  the  neces- 
sity to  watch  the  enormous  groundwater  dewater- 
ing  operations  which  have  to  be  done  in  order  to 
keep  these  large  open  cast  lignite  mines  dry.  As  a 
result  of  industrialization,  the  population  increased 
and  that  caused  the  necessity  for  an  efficient  public 
water  supply.  The  hydrological  effects  of  these 
operations  have  to  be  controlled  in  the  same  way 
as  those  of  the  industry,  hence  there  exists  a  large 
net  of  wells  and  groundwater-observation  wells 
(about  8,500).  The  Grosser  Erftverband  (GEV),  an 
institution  which  has  to  deal  with  groundwater 
problems  by  governmental  order,  uses  most  of 
them  for  hydrochemical  investigations  too.  The 
GEV  started  to  produce  hydrochemical  data, 
which  covers  the  total  region  and  which  also  ex- 
plains all  important  connections.  In  this  way  an 
objective  base  for  the  preventive  protection  of 
groundwater  is  given.  Hydrochemical  maps  are  an 
optimum  way  to  present  a  survey  of  all  the  facts 
which  are  important  for  the  protection  of  ground- 
water. Most  of  the  maps  in  use  now,  do  not  give  a 
satisfactory  relation  to  time,  which  is  very  impor- 
tant for  predictions.  For  this  aim,  specific  propos- 
als to  improve  the  contents  of  quality  development 
information  in  hydrochemical  maps  are  discussed. 
(See  also  W86-05679)  (Lantz-PTT) 
W86-05732 


HYDROLOGICAL  ANALYSIS  FOR  THE 
PLANNING  OF  SMALL  HYDROPOWER 
PLANTS, 

For  primary  bibliographic  entry  see  Field  2E. 
W86-05737 

PRECIPITABLE    WATER:    ITS    LINEAR    RE- 
TRDZVAL  USING  LEAPS  AND  BOUNDS  PRO- 
CEDURE AND  ITS  GLOBAL  DISTRIBUTION 
FROM  SEASAT  SMMR  DATA 
Jet  Propulsion  Lab.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  2B. 
W86-05742 

ESTIMATION  OF  HYDRAULIC  DATA  BY 
SPLINE  FUNCTIONS, 

Kanazawa  Inst,  of  Tech.  (Japan).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-05859 

COMPUTERIZATION  OF  SEWER  MAINTE- 
NANCE SCHEDULING  PART  1  -  PRINCD7LES 
OF  OPERATION, 

Schaaf  and  Wheeler,  San  Jose,  CA. 
J  R  Schaaf. 

Pubiic  Works,  Vol.  116,  No.  9,  p  128-129,  Septem- 
ber 1985.  2  fig,  2  tab. 

Descriptors:  'Sewer  systems,  'Maintenance, 
•Computer  programs,  Wastewater  treatment,  San 
Francisco,  Management  planning,  Performance 
evaluation,  Data  storage  and  retrieval. 

Maintenance  of  a  sanitary  sewer  collection  system 
is  a  costly  budget  item.  In  this  era  of  increasing 
budgetary  problems,  there  is  a  need  to  upgrade  and 
modernize  the  sanitary  sewer  maintenance  func- 
tion. Merging  the  card  system  with  modern  data 
processing  equipment  and  techniques,  holds  bright 
promise  for  upgrading  sanitary  sewer  maintenance 
operations.  Such  a  merger  has  been  developed  for 
three  sanitary/sanitation  districts  in  the  San  Fran- 
cisco Bay  area,  and  has  been  given  the  acronym  of 
COSMO,  standing  for  Computerization  of  Sewer 
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Maintenance  Operations.  The  two  purposes  of 
COSMO  are  to  store  data  and  to  aid  in  scheduling 
routine  cleaning  operations.  The  four  principal  ele- 
ments of  COSMO  are:  the  Data  Base,  the  Criteria, 
the  Analysis  Program,  and  the  Scheduler.  The 
Data  Base  contains  information  on  the  systems 
physical  attributes  as  well  as  data  from  previous 
cleaning,  construction,  repair,  and  TV  operations. 
The  Criteria  are  a  set  of  goals  and  objectives 
translated  into  a  form  capable  of  being  used  by  a 
digital  computer.  These  criteria  contain  measures 
of  effectiveness  and  a  set  of  operationa1  rules, 
which  govern  the  logic  and  compare  the  various 
cleaning  strategies.  The  Analysis  Program  pro- 
vides informational  reports  to  the  manager  and  the 
maintenance  department,  which  present  relevant 
data  for  performance  tracking.  The  Schedule  pre- 
pares a  cleaning  schedule  and  reports  it  to  the 
maintenance  superintendent.  (Khumbatta-PTT) 
W86-05879 


ANATOMY  OF  A  RAINFALL  INDEX, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  2B. 
W86-06052 


AUTOMATIC  METHOD  FOR  ON-LINE  ESTI- 
MATION OF  THE  PHOTOSYNTHETIC  RATE 
IN  OPEN  ALGAL  PONDS, 

Ben-Gurion  Univ.  of  the  Negev,  Beersheba 
(Israel).  Dept.  of  Electrical  and  Computer  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W86-O6104 


METHODOLOGY   FOR   ESTIMATING   NUM- 
BERS   OF    FREE-LIVING    AND    ATTACHED 
BACTERIA  IN  ESTU  ARINE  WATER, 
Institute    for    Marine    Environmental    Research, 
Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  2L. 
W86-06139 


WATER  QUALITY  SURVEYS:  A  STATISTICAL 
METHOD  BASED  ON  DETERMINISM,  QUAN- 
TILES  AND  THE  BINOMIAL  DISTRIBUTION, 

Victoria  Environment  Protection  Authority,  East 

Melbourne  (Australia). 

A.  J.  R.  Cotter. 

Water  Research  WATRAG,  Vol.   19,  No.  9,  p 

1179-1189,  1985.  3  fig,  3  tab,  31  ref,  append. 

Descriptors:  'Mathematical  studies,  'Water  qual- 
ity, 'Statistical  methods,  'Statistical  analysis, 
'Sampling,  Temporal  distribution,  Spatial  distribu- 
tion, Statistics,  Surveys,  Water  quality  manage- 
ment, Water  management. 

A  statistical  method  for  surveying  water  quality 
and  analyzing  the  results  in  terms  of  quantiles  is 
described.  The  value  of  a  water  quality  variable  in 
a  grab-sample  is  taken  as  a  deterministic  function 
of  the  temporal  and  spatial  coordinates  of  the 
sampling  point.  Quantiles  can  then  be  defined  for 
any  specified  region  in  time  and  space  as  unique, 
fixed  values,  and  randomly  located  grab-samples 
may  be  used  to  estimate  them  for  the  purposes  of 
describing  or  regulating  water  quality.  Robust  sta- 
tistical inferences  are  possible  using  the  binomial 
distribution.  Properties  of  the  quantiles,  confidence 
limits,  comparisons  with  fixed  values  or  between 
regions,  assessment  of  trends,  simultaneous  infer- 
ences and  estimation  of  sample  sizes  are  discussed. 
Two  examples  of  water  quality  surveys,  one  Port 
Philip  Bay,  the  other  of  the  Maribyrnong  River, 
Victoria,  are  used  to  illustrate  the  theory,  paying 
particular  attention  to  practical  problems  which 
arose.  The  proposed  method  is  compared  with 
others  based  on  stochastic  models,  and  is  claimed 
to  be  simpler  and  more  reliable.  (Author's  abstract) 
W86-06159 
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ANALYSIS  OF  PD?E  BREAKAGE  IN  URBAN 
WATER  DISTRIBUTION  NETWORKS, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5F. 
W86-05469 


RE-EXAMINATION    OF   SLIDE    OF   LOWER 
SAN  FERNANDO  DAM, 

Geotechnical  Engineers,  Inc.,  Winchester,  MA. 
For  primary  bibliographic   entry  see  Field   8D. 
W86-05555 


PLANNING,  DESIGN  AND  CONSTRUCTION 
OF  THE  GREAT  GRIMSBY  SEWAGE  OUT- 
FALL, 

Anglian  Water  Authority,  Lincoln  (England).  Lin- 
coln Div. 

C.  Mason,  K.  J.  Flemons,  and  A.  G.  Taylor. 
Institution     of     Civil     Engineers     Proceedings 
PCIEAT,  Vol.  78,  Part  1,  p  1045-1064,  October 
1985.  1 1  fig,  3  tab,  3  ref,  appendix. 

Descriptors:  'Great  Grimsby  sewage  outfall,  'Out- 
falls, Construction,  Planning,  Dispersion,  Dredg- 
ing, Flow  discharge,  Design  standards,  Outfall, 
Estuaries,  Materials  engineering. 

The  paper  outlines  the  pollution  problems  in  the 
Humber  estuary  and  the  need  for  replacing  the 
existing  sea  outfalls  to  provide  an  acceptable  stand- 
ard of  discharge.  Bacteriological  surveys,  biologi- 
cal surveys,  water  movement  in  the  estuary, 
marine  site  investigations,  and  preliminary  costing 
are  described  and  performed  in  the  feasibility  stage 
of  the  planning  process.  Design  considerations  are 
dealt  with  including  pipe  materials  and  method  of 
laying.  The  construction  of  the  outfall  is  described 
in  detail  with  reference  also  being  made  to  the 
dredging  operation  and  the  installation  of  the  dif- 
fuser  units  under  the  difficult  conditions  encoun- 
tered in  the  estuary.  (Khumbatta-PTT) 
W86-05593 


DESIGN  AND  CONSTRUCTION  SUPERVI- 
SION OF  SEA  WALL  AND  BREAKWATER  AT 
TORNESS  POWER  STATION, 

Williamson    (James)    and    Partners,    Edinburgh 

(Scotland). 

A.  I.  Will,  T.  A.  F.  Willis,  and  D.  D.  S.  Smith. 

Institution     of     Civil     Engineers     Proceedings 

PCIEAT,  Vol.  78,  Part  1,  p  1165-1189,  October 

1985.  16  fig,  2  tab,  13  ref. 

Descriptors:  'Torness  Power  Station,  'Design 
standards,  'Construction,  'Breakwaters,  Dolos  ar- 
mouring, Berths,  Sea  walls,  Docks. 

Design  criteria  and  design  studies  for  the  sea  wall 
and  breakwater  at  the  Torness  Power  Station  are 
described  in  this  paper.  The  preliminary  design  is 
outlined  and  the  design  finally  adopted  is  described 
in  detail.  The  final  design  incorporated  dolos  ar- 
moring and  the  paper  discusses  the  casting,  place- 
ment and  testing  of  the  dolos  units.  Other  features 
of  the  design  of  the  marine  works,  including  the 
breakwater  protecting  the  roll-on  /roll-off  berth 
and  barge-landing  facility  are  described.  (Khum- 
batta-PTT) 
W86-05594 


FDZLD  STUDIES  ON  THE  INTERCHANGE  OF 
SURFACE  WATER  AND  GROUND  WATER, 

Institut  fuer  Wasser-  und  Abfallwirtschaft  der  Lan- 
desanstalt  fuer  Umweltschultz,  Karlsruhe  (Germa- 
ny, F.R.). 

For  primary  bibliographic  entry  see  Field  4B. 
W86-05710 


WEIR  INSTALLATIONS  AND  WEIR  GATES  IN 
LOW-HEAD  POWER  SCHEMES, 

H.  Simmler. 


IN:  Symposium  on  Project  Design  and  Installation 
of  Small  Hydro  Power  Plants,  Vienna,  Austria, 
June  29-July  1,  1981.  p  81-104,  22  fig,  9  ref. 

Descriptors:  'Weirs,  'Weir  gates,  'Hydroelectric 
plants,  'Installation,  Dams,  Barriers,  Hydraulic- 
gates.  Gates. 

Weirs  suited  for  mini  hydro  stations  are  discussed. 
Dam  builders  differentiate  between  fixed-crest 
structures,  which  are  simple  in  design  and,  under 
certain  conditions,  can  even  be  used  for  diversion- 
type  power  stations,  and  gate-controlled  structures 
or  barrages,  which  offers  a  great  variety  of  design 
and  con truction  possibilities.  In  view  of  their  use  in 
hydro  power,  the  discussion  should  include  loca- 
tion problems  resulting  from  bed  load  transport 
and  aspects  of  fluid  mechanics.  A  thorough  analy- 
sis is  made  of  the  gate  systems  used  in  the  con- 
struction of  mini  hydro  stations,  and  of  their  func- 
tion and  operation  in  order  to  permit  appraisal  of 
different  gate  types  and  their  applications.  Finally, 
a  weir  type  is  described  which  has  been  increasing- 
ly used  over  the  last  few  years,  such  as  the  inflata- 
ble dam.  Compared  with  the  conventional  gate 
structures,  this  is  low  in  cost  and,  according  to  the 
experience  gathered  so  far,  represents  a  safe,  auto- 
matically controlled  gate  system.  (See  also  W86- 
05734)  (Author's  abstract) 
W86-05738 


WATER  CONVEYANCE  STRUCTURES  EM 
LOW-HEAD  HYDRO-DEVELOPMENTS, 

S.  Radler. 

IN:  Symposium  on  Project  Design  and  Installation 
of  Small  Hydro  Power  Plants,  Vienna,  Austria, 
June  29-July   1,   1981.  p   123-136,   10  fig,  2  ref. 

Descriptors:  'Conveyance  structures,  'Water  con- 
veyance, 'Hydroelectric  plants,  Open  channels, 
Water  management,  Economic  aspects. 

The  typical  water  conveyance  facility  in  low-head 
power  developments  is  the  open  water  channel. 
The  point  at  which  flow  is  developed  for  energy 
generation  divides  the  waterway  into  an  upstream 
part  and  a  downstream  part.  This  division  is  made 
according  to  topographical  and  geological  aspects 
as  well  as  in  terms  of  water  management  and  is 
reflected  by  economic  considerations  in  that  the 
upstream  conveyance  structures  are  usually  con- 
crete-lined whereas  the  downstream  part,  or  tail- 
race,  is  normally  not.  The  waterways  of  mini 
hydro  developments  are  generally  subject  to  the 
same  rules,  design  principles  and  construction  ma- 
terials as  apply  for  other  hydro  plants.  Special 
designs  and  construction  methods  may  sometimes 
be  dictated  by  the  unusual  characteristics  of  a 
project  site.  Departures  from  conventional  designs 
are  possible  in  view  of  the  small  magnitude  of  the 
design  data  involved.  (See  also  W86-05734)  (Au- 
thor's abstract) 
W86-05739 


GENERAL  FORMULA  FOR  CALCULATING 
THE  PROBABILITY  OF  FAILURE  OF  WATER 
PROJECTS  AND  ITS  POTENTIAL  APPLICA- 
TIONS, 

East  China  Technical  Univ.  of  Water  Resources, 

Nanjing. 

C.  Shuzheng. 

Journal  of  Hydrology  JHYDA7,  Vol.  80,  No.  1/2, 

p  111-124,  September  1985.  3  fig,  6  tab,  13  ref. 

Descriptors:  'Design  flood,  'Probability  of  failure, 
'Flood  protection,  Mathematical  studies. 

The  estimation  of  an  appropriate  design  flood 
which  can  satisfy  the  specified  design  probability  is 
important  to  both  hydraulic  and  hydropower 
projects.  An  approach  using  true  100  p  percentile 
of  the  distribution  of  x,  where  x  is  the  studied 
flood-flow  variable  and  xp,  the  design  flood  is 
described.  The  expected  probability  of  xp  can  be 
treated  as  a  synonym  of  the  probability  of  failure. 
The  expected  probability  of  the  traditional  design 
flood  satisfying  the  unbiased  condition  will  always 
be  much  greater  than  the  design  probability  1-p; 
therefore,  the  traditional  approach  for  selecting  the 
design  flood  cannot  satisfy  the  requirement  for 
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intended  safety  and  it  is  necessary  to  find  an  appro- 
priate design  flood  xOp  satisfying  theprobability  of 
failure,  p(x>xOp)  =  1-p.  (Adams-PTT) 
W86-05836 


MODERN  TECHNIQUES  IN  WELL  DESIGN, 

Oeoscience  Support  Services,  Inc.,  Pomona,  CA. 
D.  E.  Williams. 

American  Water  Works  Association  Journal 
JAWWA5,  Vol.  77,  No.  9,  p  68-74,  September 
1985.  14  fig,  7  ref. 

Descriptors:  *Well  design,  'Design  criteria,  Wells, 
Well  screens,  Laminar  flow,  Turbulent  flow. 

A  direct  benefit  of  efficient  wells  is  reduced  pump- 
ing costs.  Well  efficiency  is  controlled  by  several 
factors,  including  aquifer,  drilling  damage,  and  tur- 
bulent-flow losses  at  or  near  the  well  screen. 
Screen  entrance  velocity  is  not  a  critical  design 
factor  if  values  are  <2-4  fps  (0.6-1.2  m/s).  For 
most  wells,  the  required  open  area  of  a  screen  need 
only  be  3-5%.  A  new  method  of  designing  mini- 
mum length  of  well  screen  based  on  laminar  flow- 
turbulent  flow  considerations  is  presented,  along 
with  a  simple  field  test  to  calculate  the  efficiency 
of  an  existing  well  or  to  provide  a  criterion  for 
termination  of  development  of  a  newly  constructed 
well.  (Author's  Abstract) 
W86-O5870 


BRECON  FLOOD  ALLEVIATION  SCHEME, 

Mac  Donald  (M.)  and  Partners,  London  (England). 
For  primary  bibliographic  entry  see  Field  4A. 
W86-05904 


TWO-DIMENSIONAL  DAM-BREAK  FLOOD- 
FLOW  ANALYSIS  FOR  ORANGE  COUNTY 
RESERVOIR, 

Williamson  and  Schmid,  Irvine,  CA. 

T.  V.  Hromadka,  II,  and  T.  J.  Durbin. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

2,  p  249-255,  April  1986.  9  fig,  11  ref. 

Descriptors:  *Hydrologic  models,  'Model  studies, 
Two-dimensional  models,  'Flood  flow,  *Dam  fail- 
ure, •California,  'Orange  County,  Brea,  Continui- 
ty equations,  Momentum  equations,  Numerical  so- 
lutions, One-dimensional  models,  Flooding,  Shal- 
low water. 

A  two-dimensional  dam-break  model  was  used  to 
predict  the  inundated  area  on  an  alluvial  fan 
downslope  from  the  Orange  County  Reservoir, 
near  Brea,  California.  The  model  is  based  on  a 
diffusion  form  of  the  continuity  and  momentum 
equations  for  long  waves  in  shallow  water,  and  the 
governing  equation  is  solved  by  an  explicit  numeri- 
cal scheme.  In  a  comparison  with  a  one-dimension- 
al model,  the  two-dimensional  model  predicts  a 
wider  inundated  area  because  the  two-dimensional 
model  better  represents  the  hydrodynamics  of  the 
actual  field  situation.  (Author's  abstract) 
W86-O6019 


TWO-DIMENSIONAL  DIFFUSION-PROBABI- 
LISTIC  MODEL  OF  A  SLOW  DAM  BREAK, 

California  Univ.,  Irvine.  Dept.  of  Civil  Engineer- 
ing. 

G.  L.  Guymon,  and  T.  V.  Hromadka,  II. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
2,  p  257-265,  April   1986.   7  fig,  2  tab,   13  ref. 

Descriptors:  'Dam  failure,  'Hydrologic  models, 
'Flood  waves,  'St.  Venant  equations,  Two-dimen- 
sional models,  Shallow  water,  Flood  hydrographs, 
Channel  roughness,  Long  Valley  Dam,  Owens 
River,  Bishop,  California,  Partial  differential  equa- 
tions. Numerical  analysis. 

A  two-dimensional  model  of  a  dam-break  flood 
wave  was  developed  by  simplifying  the  St.  Venant 
equations  to  eliminate  local  acceleration  and  iner- 
tial  terms  and  combining  the  simplified  equations 
with  continuity  to  form  a  diffusion  type  partial 
differential  equation.  This  model  is  cascaded  with  a 
two  point  probability  estimate  scheme  to  account 
for  uncertainty  in  the  dam  break  flood  hydrograph 
and  channel  roughness.  The  development  and  ap- 


plication of  the  probabilistic  model  is  the  main 
contribution  of  this  paper.  The  approach  is  applied 
to  a  hypothetical  dam  break  of  Long  Valley  Dam, 
on  the  Owens  River  above  Bishop,  California.  The 
results  indicate  that  a  rather  wide  range  of  rough- 
ness coefficient  and  input  dam  break  flood  hydro- 
graph  does  not  significantly  affect  the  extent  of  the 
flood  plain.  However,  varying  these  factors  signifi- 
cantly affects  the  speed  of  travel  of  the  flood  wave 
and  local  discharge  per  unit  width  values.  Parame- 
ter variability  affects  the  shallower  water  depths 
more  than  where  water  depths  are  larger;  the 
deterministic  diffusion  model  may  be  less  accurate 
for  shallower  water  depths.  (Rochester-PTT) 
W86-O6O20 


GRAVITY  PRESSURE  COLLECTION  SYSTEM 
DRAINS  VIADUCT, 

Howard,    Needles,    Tammen,    and    Bergendoff, 

Kansas  City,  MO. 

F.  A.  Uribe,  and  R.  E.  Schwab. 

Public  Works  PUWOAH,  Vol.  117,  No.  6,  p  65, 

June  1986. 

Descriptors:  'Highways,  'Viaducts,  'Storm 
sewers,  Kansas  City,  Missouri,  Kansas,  Paving, 
Floods,  Pressure  conduits. 

The  design  and  construction  of  a  collection  system 
to  drain  stormwater  from  the  surface  of  the  Inter- 
state 670  viaduct  near  the  Kansas  River  at  Kansas 
City,  Kansas,  and  Kansas  City,  Missouri,  are  de- 
scribed. This  23-acre  paved  watershed  was  de- 
signed to  stand  about  55  ft  above  the  flood  plain, 
well  above  river  stages  and  levees.  This  made 
possible  the  design  of  a  gravity-pressure  collection 
system,  in  which  roadway  scuppers  intercept  the 
flow,  downspouts  conduct  the  flow  to  the  ground 
and  act  as  standpipes,  and  an  underground  pres- 
sure-tight storm  sewer  network  delivers  the  flow 
to  the  river.  At  high  stages,  the  head  in  this  system 
forces  the  stormwater  into  the  river;  at  low  river 
stages,  the  system  behaves  as  an  ordinary  gravity 
flow  system.  Although  construction  cost  for  the 
east  side  system  is  $650,000  and  for  the  west  side  is 
$700,000,  the  savings  will  be  about  $1.5  million 
compared  to  a  gravity-pumping  alternative.  (Roch- 
ester-PTT) 
W86-06044 


HOUSTON   OPTS   FOR  WATER   PLANT  EX- 
PANSION, 

Dannenbaum  Engineering  Corp.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-06048 


SOLUTIONS  IN  THE  PIPELINE, 

JSC  International  Engineering,  Sacramento,  CA. 
B.  J.  Schrock. 

Civil  Engineering/ ASCE,  Vol.  55,  No.  9,  p  46-49, 
September  1985.  5  photos. 

Descriptors:  'Pipelines,  'Pipe  collapses,  'Sewers, 
•Maintenance,  Conveyance  structures,  Water 
mains,  Pipeline  stoppages,  Pipes,  Damaged  pipes. 

Sewer  pipeline  stoppages  and  collapses  are  increas- 
ing at  a  rate  of  about  3%  per  year,  approximately 
500,000  cases  in  1984.  Roots  puncturing  and  grow- 
ing inside  the  pipes  cause  >  50%  of  the  stoppages; 
a  combination  of  roots,  corrosion,  soil  movement 
and  inadequate  construction  cause  the  bulk  of  the 
structural  failures.  Because  of  the  growing  rate  of 
failure,  about  75%  of  the  nation's  piping  systems 
today  are  performing  at  50%  of  capacity  or  less. 
Due  to  the  expense,  traffic  disruptions  and  incon- 
veniences of  open-cut  replacement  of  pipelines, 
local  officials  are  always  searching  for  low-impact 
rehabilitation  techniques.  Today,  communities  are 
using  two  improved  techniques  which  reduce  costs 
of  pipeline  rehabilitation.  One  is  structural  rehabili- 
tation to  minimize  collaspes.  The  other  is  a  philoso- 
phy of  closing  holes  to  reduce  extraneous  flows 
into  the  pipe  and  to  minimize  the  need  to  respond 
only  to  crises.  (David-PTT) 
W86-06076 


NEW  SAFETY  FOR  OLD  DAMS, 

R.  Robison. 


Civil  Engineering  (ASCE),  Vol.  55,  No.  9,  p.  60- 
63,  September  1985.  4  photos. 

Descriptors:  'Dams,  'Safety,  'Structural  engineer- 
ing, Pennsylvania,  Barriers,  Structural  behavior, 
Legislation,  Cost  analysis. 

When  a  privately  owned  dam  at  an  Italian  mine 
collapsed  in  July,  killing  more  than  200  persons  in 
the  resort  village  of  Stava,  repercussions  were 
heard  throughout  the  U.S.  Suddenly  federal  and 
state  dam  safety  programs  were  big  news  again, 
four  years  after  the  mammoth  Phase  I  inspection. 
The  newsmedia  wanted  to  know  why  many  of  the 
3,000  dams  defined  as  'unsafe'  after  the  inspection 
haven't  all  been  repaired.  The  reason:  it  takes 
considerable  time  and  money  to  attack  such  large 
infrastructure  problems.  Nevertheless,  Phase  1 
struck  a  collective  nerve  in  flood-prone  Pennsylva- 
nia, the  state  farthest  along  in  its  dam  rehabilitation 
program.  The  legislature  quickly  authorized  $300 
million  for  the  repair  of  dams,  ports  and  other 
components  of  the  water  supply  infrastructure. 
Funded  by  periodic  issues  of  general  obligation 
bonds,  the  money  is  available  as  loans  to  both 
public  and  private  owners.  The  number  of  unsafe 
dams  had  been  reduced  from  208  in  1981  to  about 
100  now,  by  having  the  Department  of  Environ- 
mental Resources  negotiate  consent  agreements 
with  owners  to  bring  the  dams  into  compliance. 
(David-PTT) 
W86-06077 


RUBBLE  MOUNDS:  HYDRAULIC  CONDUC- 
TIVITY EQUATION, 

New  Orleans  Univ.,  LA.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8B. 
W86-06109 


RUBBLE  MOUNDS:  NUMERICAL  MODELING 
OF  WAVE  MOTION, 

New  Orleans  Univ.,  LA.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8B. 
W86-06110 


DAMAGE  TO  ARMOR  UNITS:  MODEL  TECH- 
NIQUE, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
K.  den  Boer. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE),  JWPED5,  Vol.  1 1 1,  No.  5,  p 
817-827,  September  1985,  13  fig,  1  tab,  3  ref. 

Descriptors:  'Armor  units,  'Modeling  techniques, 
•Dolosse  damage,  'Breakwaters,  Gioia  Tauro 
Italy,  Storms. 

After  a  storm  on  December  31,  1979  and  January 
1,  1980,  with  a  muTimnm  significant  wave  height 
of  23.3  ft,  a  large  number  of  broken  Dolosse  of  15 
metric  tons  was  observed  on  the  west  breakwater 
of  Gioia  Tauro,  Italy.  The  storm  was  reproduced 
in  a  model  at  a  scale  of  1  to  45.5  and  stable 
modified  design  was  determined.  The  model  tech- 
nique used  single  frame  film  exposures  to  detect 
rocking  of  Dolosse.  The  number  of  rockings  plus 
the  number  of  displaced  Dolosse  observed  in  the 
model  corresponds  well  to  the  number  of  broken 
Dolosse  in  nature.  This  conclusion  is  only  valid  for 
the  slope  above  still-water  level.  (Author's  ab- 
stract) 
W86-06111 


STABILITY  OF  ARMOR  UNITS  ON  COMPOS- 
ITE SLOPES, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

N.  Kobayashi,  and  B.  K.  Jacobs. 
Journal  of  Waterway,   Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  Ill,  No.  5,  p 
880-894,  September  1985,  9  fig,  2  tab,  17  ref. 

Descriptors:  'Berms,  'Armor  units,  •Composite 
slopes,  *Slope  protection,  "Bank  protection, 
•Riprap,  Sandbags,  Wave  runup,  Wave  height, 
Saville's  method,  Model  studies. 
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Rjprap  and  sandbag  model  tests  were  conducted  in 
i  wave  flume  to  investigate  the  effects  of  berm- 
type  slopes  on  the  stability  of  armor  units  and 
wave  runup  as  compared  to  uniform  slopes.  Meas- 
urements of  wave  runup,  rundown,  wave  height, 
sreaker  type  and  the  response  of  armor  units  under 
regular  wave  action  were  made  for  each  test  run. 
The  uniform  and  composite  slope  test  results  were 
inalyzed  using  a  modified  Saville's  method  which 
accounts  for  tie  overall  effects  of  the  slope  config- 
uration on  the  stability  of  armor  units  and  wave 
runup.  A  simple  analysis  procedure  based  on  the 
proposed  method  is  developed  for  a  preliminary 
design  of  a  berm  configuration.  An  example  com- 
putation is  made  for  a  composite  slope  protected 
with  riprap.  The  berm  width,  the  berm  slope  and 
the  water  depth  at  the  shallowest  point  of  the  berm 
ire  varied  so  as  to  determine  the  optimal  berm 
configuration  for  increasing  the  stability  of  riprap 
under  the  assumed  wave  conditions.  (Author's  ab- 
stract) 
W86-06112 


LOCKS  WITH  DEVICES  TO  REDUCE  SALT 
INTRUSION, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
P.  van  der  Kuur. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE),  JWPED5,  Vol.  Ill,  No.  6,  p 
1009-1021,  November  1985,  15  fig,  5  ref. 

Descriptors:  'Locks,  'Dikes,  'Gates,  'Saline 
water  intrusion,  Netherlands,  Hydraulic  engineer- 
ing. 

Navigation  locks  can  strongly  influence  the  water 
management  of  an  area  (both  quantity  and  quality) 
•specially  if  they  belong  to  a  retaining  dike  sepa- 
rating saltwater  from  fresh  water.  These  locks 
consume  fresh  water  for  the  locking  process.  An 
:xtra  quantity  is  also  needed  for  the  reduction  of 
salt  intrusion.  In  the  past  30  yr.  various  locks  with 
devices  to  reduce  the  salt  intrusion  have  been 
developed,  especially  in  The  Netherlands.  The 
state  of  the  art  of  this  development  is  presented. 
Ihe  performance  of  the  various  devices  is  also 
described.  The  major  characteristic  of  the  develop- 
ment is  a  decreasing  consumption  of  fresh  water  to 
reduce  the  salt  intrusion  combined  with  an  increas- 
ing complexity  of  the  devices.  (Author's  abstract) 
W86-06115 


GROUND-WATER  DAMS  FOR  RURAL- 
WATER  SUPPLIES  IN  DEVELOPING  COUN- 
TRIES, 

Viak  AB,  Vallingby  (Sweden). 

G.  Hanson,  and  A.  Nilsson. 

Ground  Water  GRWAAP,  Vol.  24,  No.  4,  p  497- 

506,  July- August  1986.  15  fig,  1  tab,  20  ref. 

Descriptors:  'Artificial  recharge,  'Induced  infiltra- 
tion, 'Water  supply  development,  'Rural  areas, 
•Developing  countries,  Groundwater  manage- 
ment, Groundwater  development,  Dams,  Aquifers, 
Groundwater  reservoirs,  India,  Ethiopia,  Sand. 

By  storing  water  behind  subsurface  dams  in  natural 
aquifers,  or  in  the  sand  accumulated  in  sand  stor- 
age dams,  many  of  the  disadvantages  of  conven- 
tional surface  storage,  such  as  high  evaporation 
rates,  pollution,  siltation,  and  health  hazards,  may 
be  avoided.  The  techniques  are  very  old,  but  only 
recently  have  there  been  some  attempts  to  make 
systematic  studies  and  to  develop  proper  siting, 
design,  and  construction  methods.  This  paper  pre- 
sents the  experience  gained  from  existing  structures 
all  over  the  world  and  describes  the  physical  set- 
tings where  these  techniques  may  be  applied. 
Design  and  construction  alternatives  are  shown, 
and  case  studies  from  India  and  Ethiopia  are  pre- 
sented. The  construction  of  groundwater  dams 
may  be  a  feasible  solution  to  water  supply  prob- 
lems in  many  parts  of  the  world  if  preceded  by 
proper  planning  and  site  surveys.  (Author's  ab- 
stract) 
W86-06174 
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RIVER  RSPONSE  TO  DREDGING, 


Resource  Consultants,  Inc.,  Fort  Collins,  CO. 
P.  F.  Lagasse. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  112,  No.  1,  p 
1-14,  January  1986.  8  fig,  2  tab,  25  ref. 

Descriptors:  'Dredging,  'Bed-load  sediments, 
•River  mechanics,  'Channel  morphology,  'Dikes, 
'Spoil  disposal,  Sedimentation,  Navigation  chan 
nefs,  Transport,  Mississippi  River,  Columbia  River 
Morphology,  United  States,  Long-term  Changes. 
Alluvial  sediments,  Dike  fields,  Channel  improve 
ment. 

Examination  of  the  impact  of  dredging  when  em- 
ployed in  support  of  engineering  requirements  for 
river  system  development  on  the  Mississippi  River 
system  reveals  that  the  dredge  provides  the  river 
engineer  with  a  means  of  rapidly  altering  channel 
configuration  and  accelerating  morphologi  proc- 
esses. Dredging  and  disposal  of  dredged  material  in 
support  of  channel  maintenance  implies  the  repeat- 
ed moving  of  alluvial  sediments  from  the  main 
channel  region  toward  the  periphery  of  the  chan- 
nel. The  combined  use  of  dredging,  contraction 
dikes,  and  disposal  of  dredged  material  in  the  dike 
fields  can  induce  major  changes  in  the  cross-sec- 
tional characteristics  of  a  river.  This  direct  physi- 
cal displacement  of  bed  material  and  the  resulting 
change  in  channel  shape  can  retard  the  movement 
of  bed-load  sediments  through  a  river  system.  In 
both  the  Columbia  and  Mississippi  River  systems, 
this  lateral  redistribution  of  sediment  by  dredging, 
when  combined  with  contraction  works,  has  con- 
stituted an  agent  for  long-term  morphologic 
change.  (Rochester-PTT) 
W86-05499 


SHIP  SIMULATION  MODELS:  AN  ADD  TO 
HARBOR  DESIGN, 

Maritiem  Research  Inst.  Nederland,  Wageningen. 

R.  P.  Dallinga,  T.  Elzinga,  and  R.  H.  M. 

Huijsmans. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 

Engineering  (ASCE)  JWPED5,  Vol.  112,  No.  2,  p 

255-268,  March  1986.  16  fig,  1  tab,  17  ref. 

Descriptors:  'Harbor  design,  'Ship  simulation 
models,  'Ports,  'Cost-benefit  analysis,  Ship  mo- 
tions, Transport  volume,  Channels,  Port  entrances, 
Optimization,  Horizontal  ship  motions,  Vertical 
ship  motions. 

In  the  design  and  development  of  ports,  cost- 
benefit  analyses  are  often  used  to  select  the  final 
design.  These  analyses  show  on  the  one  hand  the 
capital  and  maintenance  costs  for  dredging  and 
investment  costs,  and  the  benefits  of  a  larger  trans- 
port volume.  The  economy  of  a  port  is  substantial- 
ly influenced  by  the  dimensions  of  approach  chan- 
nels and  port  entrances.  To  determine  optimal  di- 
mensions of  a  harbor,  the  vessels  that  will  call  at 
the  port  have  to  be  considered,  because  the  chan- 
nel and  port  dimensions  are  largely  influenced  by 
the  behavior  of  the  vessels.  In  the  prediction  of 
ship  motions,  simulation  techniques  have  proven  to 
be  adequate  tools.  Two  such  simulation  techniques 
are  discussed  here:  one  related  to  horizontal  ship 
motions  and  the  other  related  to  vertical  ship  mo- 
tions. Simulation  models  for  horizontal  ship  mo- 
tions may  result  in  significantly  smaller  channel 
dimensions  than  applying  conventional  guidelines. 
The  mathematical  description  of  a  vertical  ship 
motion  showed  satisfactory  agreement  with  model 
test  results  and,  therefore,  this  mathematical  de- 
scription is  useful  for  design  purposes.  It  is  con- 
cluded that  medium  scale  simulators  can  offer  a 
cost-effective  approach  at  different  design  stages  of 
ports  and  fairways.  (Rochester-Pi  1) 
W86-05506 


DYNAMIC  RESPONSE  OF  CAISSON  PLATE 
TO  WAVE  IMPACT, 

Cukurova  Univ.,  Adana  (Turkey).  Dept.  of  Civil 

Engineering. 

M.  S.  Kirkgoz,  and  Y.  Mengi. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 

Engineering  (ASCE)  JWPED5,  Vol.  112,  No.  2,  p 

284-295,  March  1986.  10  fig,  12  ref. 

Descriptors:     'Caisson     plates,     'Wave     impact, 
'Wave  action,  'Breakwaters,  'Theoretical  analy- 


sis, Composite  construction,  Elastic  plate  theory, 
Dynamic  magnification  factor,  Dynamics,  Coastal 
engineering,  Finite  elements  method,  Mode  super- 
position technique. 

The  dynamic  behavior  of  a  caisson  plate  subjected 
to  wave  impact  load  was  studied.  Impact  pressure 
data  are  taken  from  recent  experimental  work.  In 
the  dynamic  analysis  of  the  caisson  plate  the  classi- 
cal elastic  plate  theory  is  used  and  the  numerical 
results  for  the  dynamic  values  of  moments  and 
transverse  displacement  are  obtained  by  employing 
the  method  of  finite  elements  together  with  a  mode 
superposition  technique.  A  new  criterion  is  pro- 
posed to  determine  the  number  of  modes  to  be 
considered  in  the  analysis.  The  time  histories  of  the 
moments  and  transverse  displacement  exhibit  simi- 
lar patterns  and  the  dynamic  values  are  consider- 
ably greater  than  the  static  values.  The  latter 
values  are  obtained  by  representing  the  maximum 
impact  pressure  distribution  as  a  static  load.  A 
procedure  for  the  dynamic  design  of  caisson  plates 
is  proposed  that  is  based  on  the  dynamic  magnifi- 
cation factor.  (Rochester-PTT) 
W86-05507 


SELF-CLEANING  SLOPE  FOR  PARTIALLY 
FULL  SEWERS, 

Rose-Hulman  Inst,   of  Tech.,  Terre  Haute,   IN. 

Civil  and  Mechanical  Engineering  Div. 

R.  E.  Benson,  Jr. 

Journal   of  Environmental   Engineering  (ASCE) 

JOEEDU,  Vol.  Ill,  No.  6,  p  925-928,  December, 

1985.  2  fig,  1  tab,  1  ref. 

Descriptors:  'Sewers,  'Self-cleansing  slope, 
'Mathematical  equations,  Sewer  systems,  Mathe- 
matical models,  Flow  rates,  Flow  velocity,  Mathe- 
matical analysis. 

Most  of  the  time  in  sewers,  actual  flow  rate  will  be 
a  fraction  of  the  design  flow  rate,  flow  velocities 
will  be  at  a  minimum,  and  the  concern  for  prevent- 
ing deposition  is  the  greatest.  Therefore,  mathe- 
matical relations  are  needed  to  describe  the  veloci- 
ty of  flow  for  partially  full  sewers.  These  relations 
including  velocity  and  slope  are  presented.  The 
final  equation  presented  is  believed  to  provide  the 
self-cleaning  slope  to  meet  actual  design  condi- 
tions. In  this  manner,  if  the  flow  ratio  is  known  for 
the  minimum  flow  conditions  for  which  the  self- 
cleansing  velocity  is  required,  then  the  self-cleans- 
ing slope  may  be  determined  for  the  selected  mini- 
mum velocity.  (Main-Pi T) 
W86-05535 


TRANSIENT  GROUNDWATER  FLOW  IN  TWO 
AQUIFER  SYSTEMS  DUE  TO  CIRCULAR  AND 
RECTANGULAR  WELL  FIELDS, 

Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China). 

For  primary  bibliographic  entry  see  Field  4B. 
W86-05713 


USING  THE  DWOPER  ROUTING  MODEL  TO 
SIMULATE  RIVER  FLOWS  WITH  ICE, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

S.  F.  Daly,  and  G.  D.  Ashton. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  ADA  125439, 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Special  Report  83-1,  January  1983.  19  p,  8  fig,  10 

ref. 

Descriptors:  'Hydraulics,  'Ice,  'Rivers,  Model 
studies,  Dynamic  Wave  Operational  Forecast  Pro- 
gram, DWOPER  model,  Mathematical  models, 
Floods,  Flow  pattern,  Simulation,  Melting,  Ice 
breakup. 

The  Dynamic  Wave  Operational  Forecast  Pro- 
gram (DWOPER)  was  studied  to  determine  what 
modifications  would  be  required  to  include  the 
effect  of  river  ice  on  the  flow  variables  of  water 
level  and  discharge.  Although  modification  of  hy- 
draulic roughness,  cross-sectional  area,  and  the 
hydraulic  radius  produced  transients  which  quali- 
tatively resembled  real  conditions;  further  work  is 
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necessary  to  predict  behavior  from  fall  to  spring 
behavior  from  fall  to  spring  breakup.  In  general, 
the  steeper  the  channel,  the  greater  the  transient 
response.  To  describe  the  problem  more  fully:  (1) 
use  a  weighting  factor  that  could  be  varied  in 
response  to  the  changing  ice  conditions;  (2)  obtain 
more  information  on  the  physics  and  mechanics  of 
lateral  ice  growth,  longitudinal  ice  flow  growth, 
ice  cover  initiation  by  bridging  or  arching,  and  ice 
cover  breakup;  (3)  investigate  the  transient  re- 
sponse of  channels  and  rivers  to  ice  processes;  (4) 
gather  more  field  data,  particularly  in  the  realm  of 
remote  sensing  of  ice  thickness;  and  (5)  study  the 
effect  of  ice  jams  as  opposed  to  uniform  ice  cover. 
(Cassar-PTT) 
W86-05795 


OPTIMAL  CONTROL  OF  SEA  LEVEL  IN  A 
TIDAL  BASIN  BY  MEANS  OF  THE  PONTRYA- 
GIN  MAXIMUM  PRINCIPLE, 

Osservatorio     Oeofisico     Sperimentale,     Trieste 

(Italy). 

R.  Mosetti. 

Applied     Mathematical     Modelling    AMMODL, 

Vol.  9,  No.  5,  p  321-324,  October  1985.  5  fig,  9  ref. 

Descriptors:  'Tidal  basins,  *Water  levels,  *Flood 
control,  •Optimal  control  theory,  'Sea  level, 
•Tides,  Mathematical  models,  Bays,  Lagoons. 

The  control  of  water  level  in  tidal  basins,  such  as 
bays  and  lagoons,  is  necessary  for  defense  from 
storm  surges,  creation  of  water  reservoirs,  and 
conversion  of  tidal  energy.  It  is  difficult  to  opti- 
mize the  control  operations  that  are  made  by  quali- 
tative judgements.  Therefore,  mathematical  models 
to  determine  the  best  control  strategies  are  desira- 
ble. The  optimal  control  strategies  are  desirable. 
The  optimal  control  theory  uses  a  mathematical 
model  to  study,  in  this  case,  tidal  fluctuations  in  a 
basin  under  gate  operations  where  there  is  minimal 
reduction  of  basin  mouth.  Application  of  optimal 
control  theory  to  water  level  management  in  this 
basin  shows  great  possibility  for  practical  use  and 
illustrates  the  significant  modifications  that  occur 
in  response  of  the  tidal  basin  through  partial  clo- 
sure of  the  basin  itself.  (Adams-PTT) 
W86-05829 


REGIONALIZATION  OF  FLOW  DURATION 
CHARACTERISTICS, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

M.  Mimikou,  and  S.  Kaemaki. 

Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  1/2, 

p  77-91,   November   1985.   5   fig,   5  tab,    11   ref. 

Descriptors:  "Hydroelectric  power,  *Flow  dura- 
tion, Water  availability,  Model  studies,  Areal  pre- 
cipitation, Hyposometric  analysis. 

Hydropower  potential  at  a  certain  site  depends  on 
the  water  availability  and  hydraulic  head.  The 
flow  duration  curve,  or  the  estimate  of  flow  avail- 
ability, is  of  concern  to  the  hydraulic  design.  The 
monthly  flow  duration  characteristics  of  eleven 
major  flow  measuring  sites  across  Greece  were 
analyzed.  Geographic  variations  are  explained  in 
terms  such  as  mean  annual  areal  precipitation,  the 
drainage  area,  the  hyposometric  fall  and  the  length 
of  the  main  river  course  from  the  divide  of  a 
drainage  basin  to  a  certain  site.  This  regional  tech- 
nique may  be  useful  in  estimating  water  availability 
for  hydropower  at  ungaged  sites  or  for  water 
supply  and  water  quality  projects.  (Adams-PTT) 
W86-05838 


MECHANICS  OF  FLUIDS  (MECANIQUE  DES 
FLUIDES), 

Lille- 1  Univ.,  Villeneuve  d'Ascq  (France).  Lab.  de 

Mathematiques  Pures  et  Appliquees. 

A.  Dyment,  and  A.  Boudlal. 

Comptes    Rendu    Academie    de    Science,    Paris 

CHDCAQ,  Vol.  302,  Ser.  II,  No.  7,  p  387-390, 

February  21,  1986.  2  ref. 

Descriptors:  'Waves,  'Solitary  waves,  'Gravity 
waves,  'Fluid  mechanics,  Stratified  flow,  Hydrau- 
lics, Channels. 


Long  internal  gravity  waves  are  studied  in  a  hori- 
zontal duct  containing  two  stratified  fluids.  It  is 
shown  that  progressive  indeformable  waves  of 
conidial  type,  can  exist.  The  nature  of  these  waves 
depends  on  the  undisturbed  flow  data,  on  the  den- 
sity ratio  and  also  on  fundamental  derivatives 
which  are  function  of  the  shape  of  the  duct  only. 
(Doria-PTT) 
W86-05893 


CHARACTERISTICS     OF     FREE     SURFACE 
FLOW  OVER  GRAVEL  BED, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W86-05915 


BRINK  DEPTH  IN  NONAERATED  OVER- 
FALLS, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

G.  C.  Christodoulou. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.    Ill,  No.  4,  p  395-403, 

December  1985.  6  fig,  12  ref. 

Descriptors:  'Spillways,  'Brink  depth,  'Irrigation 
canals,  'Irrigation  engineering,  Fluid  drop,  Irriga- 
tion, Residual  pressure,  Mathematical  equations, 
Momentum  equation. 

Small  drop  structures  employed  in  irrigation  canals 
are  often  not  ventilated.  The  importance  of  the 
residual  pressure  at  the  brink  of  a  rectangular 
overfall  is  quantified  by  means  of  the  1-D  momen- 
tum equation.  The  pressure  acting  below  the  nappe 
under  nonaerated  conditions  is  studied  experimen- 
tally and  correlated  to  the  drop  height  in  nondi- 
mensional  terms.  Comparisons  are  made  with  rele- 
vant results  for  ventilated  drop  structures  and  cri- 
terion for  defining  a  low  drop  is  proposed.  The 
results  of  pressure  estimates  were  subsequently 
used  for  an  approximate  theoretical  evaluation  of 
the  brink  depth  ratio,  based  on  the  one-dimensional 
momentum  equation  and  neglecting  the  effects  of 
friction  and  slope  in  the  upstream  channel.  Com- 
parison with  experimental  data  indicates  that  the 
proposed  theoretical  approach  can  be  employed 
for  a  reasonably  accurate  prediction  of  the  brink 
depth  under  nonaerated  conditions.  (Doria-PTT) 
W86-05922 


SURFACE      BRRIGATION       OPTIMIZATION 
MODELS, 

Concepcion  Univ.  (Chile).  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W86-05923 


DISCHARGE  CHARACTERISTICS  OF  FLOW 
PAST  A  FLOOR  SLOT, 

Concordia  Univ.,  Sir  George  Williams  Campus, 
Montreal  (Quebec).  Dept.  of  Civil  Engineering. 
A.  S.  Ramamurthy,  and  M.  G.  Satish. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  112,  No.  1,  p  20-27,  Febru- 
ary 1986.  6  fig,  14  ref,  append. 

Descriptors:  'Discharge  coefficient,  'Floor  slot, 
•Irrigation  design,  'Outlets,  Flow,  Channels,  Di- 
version channels,  Outlet  channels,  Model  studies, 
Mathematical  studies. 

For  flow  through  a  transverse  rectangular  slot 
located  in  an  open  channel  floor,  the  slot  width 
and  the  characteristics  of  flow  in  the  approach 
channel  are  the  important  parameters  that  deter- 
mine the  slot  discharge.  To  determine  the  relation- 
ship that  governs  the  slot  discharge,  an  existing 
model  of  the  lateral  efflux  from  a  two-dimensional 
channel  is  used  as  the  basis.  Experimental  results 
are  presented  to  validate  the  proposed  relationship. 
Based  on  the  two  dimensional  chennel  outlet 
model,  a  functional  relationship  between  the  dis- 
charge coefficient,  C  sub  d,  and  the  velocity  pa- 
rameter eta  sub  1,  is  proposed  with  the  slot  width 
to  flow  depth  ratio  (L/h  sub  1)  as  the  group 
parameter  for  the  floor  slot  discharge.  The  experi- 
mental results  agree  fairly  well  with  the  proposed 


functional  relationship  in  the  range  0  <L/h  sub  1 
<  or  =  1.  (Doria-PTT) 

W86-05924 


CULVERT  SLOPE  EFFECTS  ON  OUTLET 
SCOUR, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

S.  R.  Abt,  J.  F.  Ruff,  and  F.  K.  Doehring. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  Ill,  No.  10,  p  1363-1367,  October 

1985,  2  fig,  1  tab,  4  ref. 

Descriptors:  'Culverts,  Slopes,  'Scour,  'Erosion, 
•Culvert  slope,  Sediment  transport,  Flow  velocity, 
Design  criteria,  Hydraulics. 

Culvert  slope  is  a  key  parameter  in  determining  the 
culvert  flow  velocity  and  subsequently  the  dis- 
charge capacity  and  sediment  transport  capability. 
Culvert  slope  may  also  affect  the  extent  of  scour 
that  occurs  at  a  culvert  outlet.  A  circular  shaped 
culvert  was  tested  at  0,  2,  5,  7  and  10%  slopes.  The 
scour  hole  characteristics  of  depth,  width,  length, 
and  volume  after  316  min  of  testing  were  correlat- 
ed to  the  discharge  intensity.  It  was  determined 
that  a  sloped  culvert  can  increase  the  maximum 
dimensions  of  scour  from  10  to  40%  over  the  scour 
dimensions  for  a  horizontal  culvert.  It  is  recom- 
mended that  the  existing  slope  predictions  proce- 
dures incorporate  the  effects  of  culvert  slope. 
(McFarlane-PTT) 
W86-05972 


CHANNEL   WDDTH   ADJUSTMENT   DURING 
SCOUR  AND  FIXL, 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  2J. 

W86-05973 


LOCAL  SCOUR  DOWNSTREAM  OF  AN 
APRON, 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 
Civil  and  Structural  Engineering. 
N.  M.  K.  N.  Hassan,  and  R.  Narayanan. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  Ill,  No.  11,  p  1371-1385,  Novem- 
ber 1985,  12  fig,  2  tab,  20  ref,  append. 

Descriptors:  *Scour,  *Sluices,  *Channel  erosion, 
•Jet  flow,  Structural  models,  Scour  Profiles,  Ve- 
locity, Froude  number,  Hydraulics. 

Measurements  were  made  of  the  rate  of  scour 
downstream  of  a  rigid  apron  due  to  a  jet  of  water 
issuing  through  a  sluice  opening.  Experiments 
were  carried  out  for  various  sand  sizes,  sluice 
openings,  efflux  velocities,  and  lengths  of  apron. 
Mean  velocity  profiles  in  rigid  models  simulating 
the  shape  of  the  scour  hole  were  studied  in  detail 
and  exhibited  similarity.  Scales  of  velocity  and 
length  that  were  adopted  brought  together  all  the 
data  concerning  the  decay  of  maximum  velocity  in 
the  scour  hole  with  respect  to  streamwise  distance. 
A  simple  semi-empirical  theory  based  on  a  charac- 
teristic mean  velocity  in  the  scour  hole  is  proposed 
to  predict  the  temporal  rate  of  scour  depth  for  jet 
walls  issuing  on  a  bed  of  sand.  The  parameter  for 
dynamic  similarity  for  modeling  local  scour  is  the 
Froude  number.  (McFarlane-PTT) 
W86-05974 


ECONOMICS  OF  PUMPING  AND  THE  UTILI- 
ZATION FACTOR, 

Melbourne  Univ.,  Parkville  (Australia). 
B.  B.  Sharp. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  Ill,  No.  11,  p  1386-1396,  Novem- 
ber 1985,  7  fig,  2  append. 

Descriptors:  'Economics,  'Pumping,  'Utilization 
factor,  'Water  conveyance,  'Water  costs.  Costs, 
Pipelines,  Water  mains,  Conveyance  structures, 
Design  criteria. 

The  derivative  method  of  determining  the  opti- 
mum (minimum  cost)  diameter  of  a  force  main  is 
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expanded  to  deal  with  the  economic  sizes  of  any 
pipeline  where  pumping  is  involved.  The  benefits 
to  be  gained  from  boosting  in  a  gravity  main  and 
the  notion  of  a  utilization  factor  provide  new  ap- 
proaches for  design  rules  for  economic  analyses. 
Five  design  rules  evolved  for  pipelines  where  any 
form  of  pumping  may  be  appropriate:  1)  there  is  an 
optimum  force  main  diameter  independent  of 
length;  2)  a  fully  utilized  force  main  could  mean 
continuous  pumping  with  two  sizes  of  plant.  If  the 
ratio  is  4:1  and  the  smaller  plant  operates  for  twice 
as  long,  the  saving  could  be  >30%;  3)  an  associat- 
ed gravity  main  where  there  are  options  for  siting 
the  storage  should  have  a  diameter  not  greater 
than  the  force  main  diameter;  4)  a  gravity  main 
with  boosting  is  more  economical  when  the  diame- 
ter of  the  gravity  main  (no  boosting)  is  >15% 
larger;  and  5)  an  elevated  storage  may  give  a  more 
economical  scheme  when  placed  as  near  the  pump- 
ing plant  as  possible  (McFarlane-PTT) 
W86-05975 


STEPPED  SPILLWAY   HYDRAULIC  MODEL 
INVESTIGATION, 

Lehigh  Univ.,  Bethlehem,  PA.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2E. 
W86-05981 


FLOOD  FORECASTING  FOR  TUCURUI  HY- 
DROELECTRICAL  PLANT,  BRAZDL, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

S.  I.  Solomon,  E.  Basso,  C.  Osorio,  H.  Melo  de 
Moraes,  and  A.  Serrano. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
2,  p  209-217,  April  1986.  6  fig,  5  tab,  4  ref. 

Descriptors:  *Flood  forecasting,  *Flood  recur- 
rence interval,  'Tucurui  hydroelectric  plant, 
*Brazil,  'Cofferdams,  'Statistical  forecasting 
models,  Dam  construction,  Data  transmission,  Sat- 
ellite technology,  Remote  sensing. 

The  construction  of  the  Tucurui  Hydroelectric 
Plant  on  the  Tocantins  River  basin,  Brazil,  requires 
flood  forecasting  for  ensuring  the  safety  of  the 
cofferdam.  Initially  the  cofferdam  was  designed 
for  a  flood  with  a  25-yr  return  frequency.  Lack  of 
adequate  forecasting  facilities  during  construction 
has  resulted  in  significant  damage  and  construction 
delays.  Statistical  forecasting  models  were  devel- 
oped to  prevent  further  damage  at  the  site.  The 
application  of  these  regression  models  during  the 
1980  flood  season,  when  the  highest  flood  on 
record  occurred  at  the  Tucurui  site,  proved  of 
great  assistance  in  preventing  flooding  of  the  cof- 
ferdam. In  conjunction  with  development  of  these 
models  a  number  of  data  collection  platforms  using 
data  transmission  through  the  Geostationary  Oper- 
ational Environmental  Satellite  were  installed  to 
provide  automatically  the  data  required  for  fore- 
casting. (Roches ter-P  1 l) 
W86-06015 


RUBBLE  MOUNDS:  HYDRAULIC  CONDUC- 
TD7ITY  EQUATION, 

New  Orleans  Univ.,  LA.  Dept.  of  Civil  Engineer- 
ing. 

A.  A.  Hannoura,  and  J.  A.  McCorquodale. 
Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  Ill,  No.  5,  p 
783-799,  September  1985,  7  fig,   1  tab,  44  ref,  3 
append. 

Descriptors:  'Rubble  mounds,  'Hydraulic  conduc- 
tivity, 'Breakwater,  Model  studies,  Mathematical 
models,  Morrison-type  equations,  Reynolds  Num- 
bers. 

The  objective  of  this  study  was  to  provide  a  gener- 
alized equation  for  modeling  wave  motion  in 
rubble-mound  structures,  and  an  outline  of  the 
computations  required.  Experimental  investiga- 
tions were  undertaken  to  develop  a  generalized 
hydraulic  conductivity  equation  for  rubble  mounds 
which  takes  into  account  the  inertial  force  due  to 
the  unsteadiness  of  the  flow  and  the  effect  of 
entrained  air.  Two-phase  flow  models  are  used  to 
analyze  the  air/water  flow.  A  modified  Morrison- 


type  equation  for  the  unsteady  flow  forces  is  pre- 
sented.  The   generalized    hydraulic   conductivity 
equation  is  developed  for  a  wide  range  of  Reyn- 
olds numbers.  (Author's  abstract) 
W86-06109 


RUBBLE  MOUNDS:  NUMERICAL  MODELING 
OF  WAVE  MOTION, 

New  Orleans  Univ.,  LA.  Dept.  of  Civil  Engineer- 
ing. 

A.  A.  Hannoura,  and  J.  A.  McCorquodale. 
Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  1 1 1,  No.  5,  p 
800-816,  September   1985,   10  fig,  2  tab,  22  ref, 
append. 

Descriptors:  'Rubble  mounds,  'Wave  motion, 
'Breakwaters,  Mathematical  studies,  Momentum 
equations,  Port  Sines. 

A  mixed  numerical  model  was  developed  to  simu- 
late wave  motion  in  rubble-mound  structures.  The 
mixed  model  utilizes  a  combined  finite  difference 
method  of  characteristics  scheme  to  integrate  the 
unsteady  continuity  and  momentum  equations  in 
the  x-t  plane  to  obtain  the  internal  water  levels 
while  the  two-dimensional  properties  of  the  flow 
are  found  from  a  finite  element  solution  for  the 
internal  flow  domain,  x-y  plane,  at  any  time  t.  The 
two-dimensional  solution  was  used  to  update  pres- 
sure distribution  coefficient  and  hydraulic  conduc- 
tivity values  in  the  s-t  plane.  The  model  was  ap- 
plied to  the  Sines  breakwater  to  check  the  dynamic 
stability  of  the  seaward  slope  under  severe  wave 
attack.  The  predicted  values  for  the  internal  water 
surface  be  in  fair  agreement  with  a  physical  model 
measurement.  The  model  indicates  a  lower  factor 
of  safety  than  the  traditional  analysis.  Special  pro- 
visions are  included  in  the  model  to  account  for 
added  mass  and  to  detect  and  correct  for  internal 
wave  breaking  and  the  entrainment  of  air  near  the 
interface.  (Author's  abstract) 
W86-06110 
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CHARTS  FOR  WATER  HAMMER  IN  PIPE- 
LINES RESULTING  FROM  VALVE  CLOSURE 
FROM  FULL  OPENING  ONLY, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 

Engineering. 

B.  W.  Karney,  and  E.  Ruus. 

Canadian  Journal  of  Civil  Engineering  CJCEB, 

Vol.  12,  No.  2,  p  241-264,  June  1985.  22  fig,  6  ref. 

Descriptors:  'Pipe  flow,  'Valve  closure,  'Pressure 
head,  'Water  hammer,  Hydraulic  grade  line,  Uni- 
form closure  arrangement,  Equal-percentage  clo- 
sure arrangement,  Optimum  closure  arrangement, 
Parabolic  closure  arrangement,  Graphs. 

Maximum  pressure  head  rises,  which  result  from 
total  closure  of  the  valve  from  an  initially  fully- 
open  position,  were  calculated  and  plotted  for  the 
valve  end  and  for  the  midpoint  of  a  simple  pipe- 
line. Uniform,  equal-percentage,  optimum,  and  par- 
abolic closure  arrangements  were  analyzed  nu- 
merically for  the  maximum  pressure  head  rise  at 
the  valve  end  and  at  the  midpoint  of  the  pipeline. 
Basic  parameters  such  as  pipeline  constant,  relative 
closure  time,  and  pipe  wall  friction  were  consid- 
ered with  closures  from  full  valve  opening  only. 
The  graphical  results  can  be  used  to  draw  the 
maximum  hydraulic  grade  line  along  the  pipe  with 
good  accuracy  for  the  closure  arrangements  con- 
sidered. The  equal-percentage  closure  arrangement 
yields  consistently  less  pressure  head  rise  than  does 
the  parabolic  closure  arrangement.  The  optimum 
closure  arrangement  yields  consistently  less  head 
rise  than  the  equal-percentage  one.  Uniform  clo- 
sure produces  pressure  head  rise  that  usually  lies 
between  those  produced  by  the  parabolic  and  the 
equal-percentage  closure  arrangements,  except  for 
the  range  of  low  pressure  head  rise  combined  with 
low  or  zero  friction,  where  the  rise  due  to  uniform 
closure  approaches  that  produced  by  optimum  clo- 
sure. For  substantial  pipe  friction,  the  pressure 
head  resulting  from  the  parabolic  closure  can  be 
>  10  times  the  pressure  head  resulting  from  the 
corresponding  optimum  closure.  Pressure  head  rise 


at  the  midpoint  is  almost  >  1/2  of  the  correspond- 
ing rise  at  the  valve  end  and  at  the  quarter  point 
always    >  1/4  of  the  corresponding  rise  at  the 
valve.  (Author's  abstract) 
W86-05468 


UPGRADING      THE      SALEM      MUNICIPAL 
WATER  SYSTEM  FROM  1914  TO  1984, 

Linenthal  Eisenberg  Anderson,  Inc.,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5F. 
W86-05538 


VENTURI  AS  A  SALINE  INTRUSION  CON- 
TROL FOR  SEA  OUTFALLS, 

Dundee  Univ.  (Scotland).  Dept.  of  Civil  Engineer- 
ing. 

J.  A.  Charlton. 

Institution  of  Civil  Engineers  Proceedings 
PCIEAT,  Vol.  79,  Part  2,  p  697-704,  December 
1985.  7  fig,  7  ref,  appendix. 

Descriptors:  'Venturi,  'Water  pollution  control, 
•Saline  water  intrusion,  Outfall,  Gages,  Measuring 
instruments,  Hydraulic  models. 

The  penetration  of  sea  water  into  the  diffuser 
system  of  a  sea  outfall  may  induce  undesirable 
malfunctioning  and  a  reduction  of  hydraulic  effi- 
ciency. Instead  of  total  prevention  of  intrusion  by 
valve  systems,  a  method  of  intrusion  control  by 
accelerating  the  discharge  through  a  Venturi 
throat  is  presented.  Model  tests  demonstrated  that 
the  Venturi  can  be  used  as  an  intrusion  control 
device,  particularly  when  applied  to  tunnelled  out- 
falls with  questionable  purging  characteristics.  The 
Venturi,  when  placed  just  upstream  of  the  diffuser 
section,  functions  as  an  hydraulic  block,  and  assists 
the  complete  purging  of  sea  water  even  if  peak 
flows  have  insufficient  duration  in  themselves  to 
achieve  this.  This  control  may  be  situated  within 
the  outfall  tunnel,  or  pipe  or  at  the  discharge  port. 
(Khumbatta-PTT) 
W86-05595 


SYMPOSIUM  ON  PROJECT  DESIGN  AND  IN- 
STALLATION OF  SMALL  HYDRO  POWER 
PLANTS. 

United  Nations  Industrial  Development  Organiza- 
tion, Vienna  (Austria). 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE83-900094, 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Vienna,  Austria,  June  29-July  1,  1981.  Edited  by 
Siegfried  Radler.  256  p. 

Descriptors:  'Information  exchange,  'Hydroelec- 
tric plants,  'Design  standards,  'Installation,  Hy- 
droelectric power,  Developing  countries,  Latin 
America,  Hydrologic  aspects,  Austria. 

A  number  of  developing  countries  in  Latin  Amer- 
ica have  established  mini-hydroelectric  plants  and 
thus  have  been  able  to  improve  their  energy  supply 
mainly  in  rural  areas.  However,  some  Latin  Ameri- 
can countries  with  abundant  potential  have  not  yet 
begun  to  develop  their  hydrological  resources, 
often  due  to  the  local  absence  of  the  required 
specialized  technical  know-how.  Austria  has  long 
experience  in  the  design  and  construction  of  small 
hydroelectric  power  plants.  Therefore,  an  ex- 
change of  experience  in  this  field  between  Latin 
American  countries  and  Austria  would  be  mutual- 
ly beneficial  since  much  of  the  practical  knowl- 
edge on  this  subject  based  on  actual  technical  data 
related  to  hydrology,  design,  civil  works  and 
equipment  of  existing  small  hydropower  plants  in 
Austria  could  be  fruitfully  applied  elsewhere.  The 
main  purpose  of  this  publication  is  to  provide 
suggestions  on  how  the  Austrian  experience  in  the 
mini-hydro  power  sector  could  be  utilized  in  de- 
veloping countries,  particularly  in  Latin  America. 
(See  W86-05735  thru  W86-05740)  (Author's  ab- 
stract) 
W86-05734 


SPECIAL  REMARKS  ON  HYDRO  POTENTIAL 
FOR  MINI  POWER  DEVELOPMENTS, 

S.  Radler. 
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IN:  Symposium  on  Project  Design  and  Installation 
of  Small  Hydro  Power  Plants,  Vienna,  Austria, 
June  29-July  1,  1981.  p  21-28,  2  fig,  5  ref. 

Descriptors:  'Hydroelectric  plants,  'Electric 
power  production,  'Water  management,  'Avail- 
able water,  Water  demand.  Catchment  basins, 
Water  resources  development,  Rivers,  Streams, 
Precipitation. 

A  systematic  survey  of  the  hydro  power  potential 
is  a  fundamental  condition  of  a  sound  power  econ- 
omy in  a  country  like  Austria,  which  meets  more 
than  two  thirds  of  its  energy  requirements  from 
hydro  generation.  Apart  from  these  general  inves- 
tigations, detailed  surveys  of  the  developed  and 
developable  potentials  have  been  performed  for  a 
great  number  of  river  and  stream  basins  as  well  as 
for  individual  federal  provinces.  Efficient  manage- 
ment should  be  based  on  an  inventory  of  the 
available  sources  and  resources.  There  are  various 
possible  ways  to  determine  hydro  potential,  rang- 
ing from  estimations  covering  large  regions,  to  the 
detailed  study  of  catchments  limited  as  desired. 
Depending  on  the  surface  configuration,  the  alti- 
tude and  the  hydrological  features  of  the  area 
under  investigation,  relationships  can  be  estab- 
lished between  different  methods  and  information 
can  be  obtained  on  the  developable  potential.  In 
many  cases,  especially  in  catchments  on  which 
little  information  is  available,  apart  from  a  general 
idea  of  the  precipitation  and  evaporation  behavior, 
the  precipitation  potential  will  give  the  better  re- 
sults in  the  absence  of  flow  data.  However,  the 
precipitation  potential  will  not  allow  conclusions 
regarding  line  potential  and  developable  potential 
unless  under  certain  circumstances  such  as:  1) 
where  elongated  catchments  with  minor  tributaries 
are  concerned,  or  2)  where  major  tributaries  are 
treated  separately.  (See  also  W86-05734)  (Lantz- 
PTT) 
W86-05735 


MASTER  PLAN  FOR  HYDRO  POWER  DEVEL- 
OPMENT, 

For   primary  bibliographic  entry  see  Field   6D. 
W86-05736 


HYDROLOGICAL  ANALYSIS  FOR  THE 
PLANNING  OF  SMALL  HYDROPOWER 
PLANTS, 

For  primary  bibliographic  entry  see  Field  2E. 
W86-05737 


WEIR  INSTALLATIONS  AND  WEIR  GATES  IN 
LOW-HEAD  POWER  SCHEMES, 

For  primary  bibliographic  entry  see  Field  8A. 
W86-05738 


WATERWAY  AND  SPECIFIC  PROBLEMS  OF 
HIGH-HEAD  SCHEMES, 

S.  Keller. 

IN:  Symposium  on  Project  Design  and  Installation 
of  Small  Hydro  Power  Plants,  Vienna,  Austria, 
June  29-July  1,  1981.  p  137-150,  12  fig. 

Descriptors:  'Waterways,  'Hydroelectric  plants, 
'Turbines,  'Jets,  Flow  rates,  Pipes,  Water  pollu- 
tion control. 

High-head  hydro  schemes  develop  relatively  small 
flows  under  relatively  high  heads.  Such  installa- 
tions will  mainly  be  located  at  medium  and  high 
altitudes,  that  is  to  say,  in  sparsely  populated 
mountainous  regions.  The  preferred  power  gener- 
ating machine  is  the  impulse  turbine  with  small 
jets.  This  involves  special  problems  relating  to 
desilting  and  prevention  of  water  contamination  as 
well  as  to  the  protection  of  hydraulic  machinery 
from  sand  and  excessive  wear.  Possible  solutions 
are  presented.  Fields  of  economical  application  of 
pressure  pipe  are  defined  and  suitable  types  of  pipe 
and  raw  materials  are  suggested.  Ductile  cast-iron 
pipe  lines  are  discussed  in  detail.  (See  also  W86- 
05734)  (Author's  abstract) 
W86-05740 


APPLICATION  OF  STOCHASTIC  DYNAMIC 
PROGRAMMING  IN  OPTIMIZING  THE  REG- 
ULATION OF  HYDROPOWER  RESERVOIRS, 

Nanjing  Hydrological  Research  Inst.  (China). 
For  primary  bibliographic  entry  see  Field  4A. 
W86-05780 


REGIONALIZATION   OF   FLOW   DURATION 
CHARACTERISTICS, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W86-05838 


STATION  EMPLOYS  GIANT  SUBMERSIBLE 
PROPELLER  PUMPS, 

Spotts,  Stevens  and  McCoy,  Inc.,  Wyomissing, 
PA. 

C.  M.  Jones. 

Public  Works,  Vol.  116,  No.  9,  p  118-119,  Septem- 
ber 1985. 

Descriptors:  'Pumps,  'Propellers,  Storm-overflow 
sewers,  Storm  sewers,  Pumping  plants,  Gravity 
flow,  Reading,  Pennsylvania. 

The  largest  stormwater  pump  station  in  the  United 
States  to  use  submersible  propeller  pumps  began 
operation  in  1984,  in  Reading,  Pennsylvania. 
Stormwater  runoff  in  the  northeast  section  of  the 
city  often  exceeded  the  capacity  of  its  gravity-flow 
storm  sewers  and  excess  stormwater  would  peri- 
odically flood  industries  and  homes.  This  discour- 
aged industries  from  expanding  and  impeded  Read- 
ing's developmental  progress.  After  receiving  a 
$4.8  million  grant,  the  city  engaged  a  design  engi- 
neering firm  to  design  and  supervise  the  construc- 
tion of  an  expanded  storm  sewer  system  to  solve 
the  problem.  A  high-volume  pump  station,  a  2,000- 
ft  long,  114-inch  diameter  corrugated  steel  dis- 
charge line,  and  a  new  outfall  above  the  flood 
stage  at  the  Schuylkill  River  were  all  installed  as  a 
relief  system.  (Khumbatta-PTT) 
W86-05878 


FLOOD  FORECASTING  FOR  TUCURUI  HY- 
DROELECTRICAL  PLANT,  BRAZIL, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8B. 
W86-06015 


CLEANING  NEW  PIPING  SYSTEMS, 

Professional  Piping  Services,  Inc.,  Land  O'Lakes, 

FL. 

R.  M.  Cimbora. 

Public  Works  PUWOAH,  Vol.  117,  No.  6,  p  92-93, 

June  1986. 

Descriptors:  'Pipe  cleaning,  'Flushing,  Suspended 
material,  Chlorination,  Pipe  flow,  'Pipe  pigs,  Con- 
struction. 

Foreign  materials  of  various  types,  including  rags, 
paper,  insects,  wood,  and  other  construction 
debris,  usually  enter  piping  systems  during  con- 
struction and  installation  because  this  is  the  only 
time  when  a  system  is  fully  open  and  subject  to  this 
amount  of  debris.  Simply  flushing  the  system,  even 
with  full  bore  flow  and  at  maximum  velocity,  is 
only  marginally  successful  and  an  unacceptable 
way  to  clean  a  system.  Cleaning  newly  installed 
piping  systems  can  be  accomplished  easily  and 
simply  with  a  pipe  pig.  Many  varieties  are  avail- 
able, some  of  which  are  quite  sophisticated,  but 
very  simple  pigs  are  sufficient  for  most  cleaning 
operations.  The  pig  collects  debris  and  pushes  it 
out  of  the  system  and  also  puts  into  suspension 
material  that  can  be  combined  with  the  flow  that  is 
pushing  the  pig.  Pigs  can  be  pushed  through  the 
system  with  a  hyper-chlorinated  slug  of  water  so 
that  a  single  pass  will  dispel  air,  remove  debris,  and 
sanitize  the  system.  (Rochester-PTT) 
W86-06050 


STUDY  OF  NITROGEN  REDUCTION, 

Dallas  City  Water  Utilities  Dept.,  TX. 

For  primary   bibliographic   entry   see   Field   5D. 


W86-06057 


EVAPORATION  OF  VOLATILE-LIQUID 
LENSES  FLOATING  ON  AN  IMMISCIBLE- 
LIQUID  SURFACE:  EFFECTS  OF  THE  SUR- 
FACE AGE  AND  FLUID  PURITIES  IN  N-PEN- 
TANE/WATER  SYSTEM, 

Keio  Univ.,  Yokohama  (Japan).  Dept.  of  Mechani- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field  3A. 
W86-06146 


8D.  Soil  Mechanics 


USE  OF  GROUT-FILLED  SAUSAGES  IN 
COASTAL  STRUCTURES, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 

Engineering. 

R.  Silvester. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 

Engineering  (ASCE)  JWPED,  Vol.  112,  No.  1,  p 

95-114,  January  1986.  12  fig,  1  tab,  22  ref. 

Descriptors:  'Shore  protection,  'Mortar,  'Grout- 
filled  sausages,  'Cost  analysis,  Marinas,  Break- 
waters, Rubble  mounds,  Precast  concrete  armor, 
Construction. 

A  recommended  alternative  to  rubble  mound  con- 
struction, with  or  without  precast  concrete  armor 
units,  comprises  flexible  membranes  filled  with 
cement  mortar  in  situ.  The  placement  of  these  for 
greatest  stability  is  suggested  by  maximizing  sur- 
face contact  of  sausage  type  units.  Sausage  units 
laid  trellis  fashion  across  the  structure  distribution 
forces  along  each,  thus  minimizing  the  effects  of 
wave  action.  Spacing  the  sausage  units  at  mid- 
depth  reduces  the  forces  on  them.  Results  of  tests 
to  derive  an  economical  mortar  mix  are  described. 
Costs  of  structures  using  sausage-type  units  can  be 
less  than  for  the  rubble-mound  alternative.  Because 
of  the  great  variety  of  sizes  possible  these  armor 
units  are  applicable  to  all  types  of  marine  struc- 
tures, such  as  breakwater,  graynes,  and  headlands. 
(Rochester-PTT) 
W86-05503 


RE-EXAMINATION  OF  SLIDE  OF  LOWER 
SAN  FERNANDO  DAM, 

Geotechnical  Engineers,  Inc.,  Winchester,  MA. 
G.  Castro,  S.  J.  Poulos,  and  F.  D.  Leathers. 
Journal    of    Geotechnical    Engineering    (ASCE) 
JGENDZ,  Vol.  Ill,  No.  9,  p  1093-1107,  Septem- 
ber 1985.  6  fig,  2  tab,  1 1  ref,  2  append. 

Descriptors:  'Dam  failure,  'Liquefaction,  'Steady- 
state  strength,  'Flow  slide  stability  analysis, 
•Lower  San  Fernando  Dam,  'Earthquakes,  'Soil 
mechanics,  'Landslides,  California,  Seismic  shear 
stresses,  Loose  sandy  soils.  Laboratory  tests, 
Earthquake  engineering. 

Previous  analysis  of  the  major  slide  that  occurred 
in  the  upstream  slope  of  the  Lower  San  Fernando 
Dam  (California)  following  the  earthquake  of  Feb- 
ruary 9,  1971,  have  been  based  on  evaluation  of 
seismic  shear  stresses  and  the  results  of  cyclic 
triaxial  tests.  These  previous  analyses  fail  to  ex- 
plain several  key  features  of  the  slide.  The  re- 
analysis  presented  here,  which  is  based  on  the 
concepts  of  liquefaction,  steady-state  strength,  and 
flow  slide  stability  analysis,  and  on  the  data  ob- 
tained during  the  previous  analyses,  is  consistent 
with  the  features  of  the  observed  slide.  The  esti- 
mated in  situ  undrained  steady-state  strength  is 
substantially  lower  than  the  undrained  strength 
measured  in  conventional  laboratory  tests  due  to 
the  sample  densification  that  normally  occurs 
during  sampling,  handling,  setup,  and  consolida- 
tion of  loose  sandy  solis.  An  interpretation  of  the 
limited  data  on  undrained  strength  available  for  the 
San  Fernando  Dam  indicates  that  the  soils  that 
liquefied  had  very  low  undrained  steady-state 
strengths.  (Author's  Abstract) 
W86-05555 


MOISTURE  CURVE  OF  COMPACTED  CLAY; 
MERCURY  INTRUSION  METHOD, 


126 


ENGINEERING  WORKS— Field  8 
Fisheries  Engineering — Group  81 


Purdue  Univ.,  Lafayette,  IN. 
S.  Prapaharan,  A.  G.  Altschaeffl,  and  B.  J. 
Dempsey. 

Journal  of  Geotechnical  Engineering  (ASCE) 
JGENDZ,  Vol.  Ill,  No.  9,  p  1139-1143,  Septem- 
ber 1985.  3  fig,  9  ref. 

Descriptors:  'Soil  moisture  characteristic  curve, 
•Mercury  intrusion  method,  'Compacted  clay 
soils,  'Pore  size,  Illinois,  Soil  water,  Paving,  Soil 
engineering. 

Mercury  intrusion  procedures  were  used  to  obtain 
soil  moisture  characteristic  curves  for  compacted 
clay  soils  from  various  places  in  Illinois  and  the 
results  were  compared  with  curves  obtained  by  the 
conventional  method.  The  soil  moisture  character- 
istic curve  as  predicted  is  equivalent  to  the  desorp- 
tion  curve  because  mercury  has  a  contact  angle 
greater  than  90  deg  and  the  injection  of  mercury 
into  the  pores  is  similar  to  ejection  of  water  from 
the  pores.  Mercury  intrusion  procedures  and  the 
pore-size  distribution  of  soil  can  be  used  to  deter- 
mine the  soil  moisture  characteristic  curve  that  is 
valid  for  suctions  in  excess  of  500  cm  of  water. 
Such  determinations  appear  to  be  adequate  for 
most  practical  purposes  for  pavement  subgrade 
soils  and  determining  their  equilibrium  water  con- 
tents. (Rochester-PTT) 
W86-055S6 


DYNAMIC  SOIL   AND   WATER   PRESSURES 
OF  SUBMERGED  SOILS, 
Nagoya  Univ.  (Japan).  Dept.  of  Geotechnical  En- 
gineering. 

H.  Matsuzawa,  I.  Ishibashi,  and  M.  Kawamura. 
Journal    of   Geotechnical    Engineering    (ASCE) 
JGENDZ,  Vol.  Ill,  No.  9,  p  1161-1176,  Septem- 
ber 1985.  11  fig,  2  tab,  19  ref. 

Descriptors:  'Submerged  backfill  soils,  'Dynamic 
soil  and  water  pressures,  'Apparent  angle  of  seis- 
mic coefficient,  'Soil  permeability,  'Soil  geometry, 
•Wall  movement,  Soil  engineering,  Retaining 
walls,  Theoretical  analysis. 

Current  theories  and  procedures  in  evaluating  dy- 
namic lateral  earth  and  water  pressures  due  to 
submerged  backfill  soils  against  rigid  retaining 
structures  are  thoroughly  reviewed.  Available  ex- 
perimental data  is  gathered  and  compared  to  the 
theories.  A  new  generalized  apparent  single  angle 
of  seismic  coefficient,  which  can  be  easily  used  to 
evaluate  dynamic  soils  as  well  as  water  pressure 
for  which  a  wide  range  of  backfill  soil  types,  is 
proposed.  The  new  procedure  incorporates  the 
effects  of  the  permeability  and  the  geometry  of  the 
backfill  soils  and  the  modes  of  the  wall  movement. 
(Author's  Abstract) 
W86-05557 


SEEPAGE  BENEATH  A  CONCRETE  DAM 
WITH  A  DOWNSTREAM  FILTER, 

Alexandria  Univ.  (Egypt).  Faculty  of  Engineering. 
H.  M.  Hathoot 

Applied  Mathematical  Modelling  AMMODL, 
Vol.  10,  No.  2,  p  129-132,  April  1986.  4  fig,  10  ref. 

Descriptors:  'Seepage,  'Concrete  dams,  'Down- 
stream filters,  'Soil,  'Schwartz-Christoffel  trans- 
formation, Filter  length. 

A  study  is  presented  on  the  seepage  occurring 
through  homogeneous  soil  beneath  a  concrete  dam 
with  a  downstream  filter  and  taking  into  account 
the  existence  of  a  lower  horizontal  impervious 
sublayer.  The  problem  is  hydrodynamically  solved 
by  using  the  Schwartz-Christoffel  transformation 
and  a  seepage  formula  is  presented.  A  study  on  a 
non-dimensional  graphical  representation  of  the 
seepage  formula  led  to  the  prediction  of  the  recom- 
mended lengths  of  downstream  filters.  In  addition, 
a  formula  for  evaluating  the  uplift  pressure  distri- 
bution on  the  base  of  the  dam  is  presented.  Exami- 
nation of  the  pressure  distribution  formula  shows 
that  two  important  boundary  conditions  are  satis- 
fied. (Author's  abstract) 
W86-06078 


8F.  Concrete 


CONCRETE  WATER  TANKS  IN  ONTARIO, 

Slater  (W.M.)  and  Associates,  Inc.,  Toronto  (On- 
tario). 

W.  M.  Slater. 

Canadian  Journal  of  Civil  Engineering  CJCEB, 
Vol.  12,  No.  2,  p  325-333,  June  1985.  2  fig,  5  tab,  37 
ref. 

Descriptors:  'Concrete  water  tanks,  'Ontario, 
•Failures,  *Cold  regions,  Construction  methods, 
Canada,  Thermal  gradients,  Shrinkage  stress,  Ten- 
sile stress,  Ice  formation,  Design  standards. 

Since  1981,  an  Ontario  (Canada)  provincial  gov- 
ernment study  has  been  undertaken  on  53  water 
tanks  built  since  1956.  Results  of  mainly  external, 
but  some  internal  inspections,  condition  surveys, 
and  ratings  using  an  ascending  0-9  scale  revealed  a 
wide  range  of  performance,  varying  from  failed 
tanks,  rated  0  (2  tanks),  to  very  good  performance 
(rated  9.  The  ratings  generally  were  related  to  the 
tank  types  and  construction  method  used.  The  best 
performance  was  exhibited  by  posttensioned 
bonded  types.  Problems  and  causes  of  failure  iden- 
tified varied  from  specific  construction  methodolo- 
gy faults,  such  as  slipform  jack  rods  (pipes)  left  in 
the  walls  of  certain  types  of  tank,  which  filled  with 
water  and  froze,  to  common  defects,  such  as  cold 
joints,  experienced  in  all  types,  leading  to  leakage 
and  freezing,  and  ice  expansion  in  voids  in  tank 
walls  during  the  winter.  Actual  concrete  tensile 
stresses  induced  by  internal  ice  formations,  thermal 
gradients,  and  shrinkage  stresses  were  found  to  be 
higher  than  those  used  in  most  designs  or  allowed 
in  international  codes  and  standards.  As  a  result  of 
the  present  study,  a  provincial  government  reha- 
bilitation program  for  ministry-built  tanks  in  need 
of  repairs  and  leakproofing  was  started  in  mid- 
1982.  (Author's  abstract) 
W86-05472 


SEEPAGE  BENEATH  A  CONCRETE  DAM 
WITH  A  DOWNSTREAM  FILTER, 

Alexandria  Univ.  (Egypt).  Faculty  of  Engineering. 
For  primary  bibliographic  entry  see  Field  8D. 
W86-06078 


8G.  Materials 


ANGULARITY  OF  AGGREGATE  PARTICLES 
AS  A  MEASURE  OF  THEUl  SHAPE  AND  HY- 
DRAULIC RESISTANCE, 

Aligarh  Muslim  Univ.  (India). 

R.  D.  Gupta. 

Institution     of     Civil     Engineers      Proceedings 

PCIEAT,  Vol.  79,  Part  2,  p  705-716,  December 

1985.  10  fig,  1  tab,  28  ref. 

Descriptors:  'Angularity,  'Particle  size,  'Particle 
shape,  'Hydraulic  properties,  Soil  aggregates,  Re- 
sistance, Limestone,  Quartzite,  Gravel,  Mathemati- 
cal equations,  Mathematical  studies. 

The  angularity  of  naturally-occurring  and  crushed 
aggregates  is  used  to  measure  their  hydraulic  re- 
sistance to  seepage  in  the  non-Darcy  regime.  The 
relationship  between  the  angularity  and  the  size  of 
particles  for  materials  of  different  shapes  was  also 
investigated.  Extensive  experimental  results  of  an- 
gularity number  tests  on  various  sizes  of  different 
materials  and  their  mixtures  in  different  propor- 
tions produces  an  equation  connecting  the  angular- 
ity with  the  size  of  the  material.  This  involves  a 
factor  C  which  depends  on  the  shape  of  the  parti- 
cles. The  values  of  factor  C  for  particles  of  differ- 
ent shapes  of  uniform  size  are  correlated  with  their 
corresponding  friction  factors  at  different  values  of 
the  Reynolds  number.  Limestone,  crushed  quartz- 
ite, rounded  gravel  and  mixtures  of  different  pro- 
portions of  limestone  and  rounded  gravel  are  the 
materials  used  in  this  study.  Results  indicate  that: 
1)  the  angularity  of  the  irregular  shaped  particles 
increases  with  a  decrease  in  the  size  of  the  parti- 
cles; 2)  for  irregular  shapes,  where  all  the  particles 
belong  to  the  same  shape  group,  the  angularity  of 
the  particles  can  be  used  as  a  measure  of  their 
hydraulic  resistance;  3)  for  mixtures  of  different 


shaped  particles,  the  relationships  between  the  fric- 
tion factor  and  shape  factor  C  is  different  from  that 
for  individual  shapes  of  particles;  and  4)  for  all 
mixtures  studied,  the  observed  values  of  friction 
factor  were  lower  than  they  would  have  been  had 
the  same  laws,  as  for  samples  of  individual  shapes, 
been  applicable  to  mixtures.  (Khumbatta-P  11) 
W86-05596 


FEASIBILITY  OF  NYLON  AND  POLYVTNYLI- 
DENEFLUORIDE  MEMBRANE  FILTERS  AND 
MATERIALS  FOR  THE  CONSTRUCTION  OF 
SUCTION  CUPS  (EIGNUNG  VON  NYLON- 
UND  POLYVTNYLH)ENFLUORn>MEMBRAN- 
FTLTERN  ALS  MATERIALD2N  ZUM  BAU  VON 
SAUGKERZEN), 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Lehrstuhl  fuer  Hydrogeologie  und  Hydrochemie. 
J.  Grossmann,  G.  Freitag,  and  B.  Merkel. 
Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAO,  Vol.  18,  No.  4,  p  187-194,  August 
1985.  2  fig,  2  tab,  8  ref. 

Descriptors:  'Suction  cups,  'Materials  engineer- 
ing, 'Lysimiters,  'Sampling,  Soil  water  quality, 
Hydraulic  properties,  Chemical  properties,  Seep- 
age, Lead,  Copper. 

Suction  cups  are  used  to  extract  seepage  water 
from  the  unsaturated  zone.  Those  types  being  used 
now  which  are  made  of  aluminum  oxide  sinter  or 
ceramics  present  a  number  of  disadvantages  due  to 
their  relatively  high  exchange  capacity,  especially 
with  regard  to  substances  in  low  concentration  in 
the  seepage  water.  This  complicates  the  measure- 
ment of  short-term  concentration  fluctuations  and 
the  examination  of  transport  mechanisms.  Filter 
membranes  made  of  nylon  and  polyvinylidene  flu- 
oride in  combination  with  a  polyethylene  sinter 
possess  the  required  hydraulic  and  chemical  at- 
tributes to  replace  the  aluminum  oxide  materials. 
Substances  dissolved  in  seepage  water  are  ad- 
sorbed on  a  much  smaller  scale  by  plastic  mem- 
branes than  by  the  aluminum  oxide  sinter.  These 
advantages  are  particularly  noticeable  with  respect 
to  such  elements  as  lead  or  copper.  (Author's 
abstract) 
W86-05821 


81.  Fisheries  Engineering 


ATTEMPTS  TO  RECONCILE  CONFLICTING 
DEMANDS  OVER  COLUMBIA  RIVER  OUT- 
PUTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Geogra- 
phy. 
For  primary  bibliographic  entry  see  Field  6D. 

W86-05788 


SPATIAL  AND  TEMPORAL  CHANGES  OF  NI- 
TRIFYING BACTERIAL  POPULATIONS  IN 
FISH  PONDS  OF  DD7FERING  MANAGEMENT 
PRACTICES, 

Kalyani  Univ.  (India).  Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field   5G. 

W86-05833 


REHABILITATION  OF  A  TROUT  STREAM, 

Harza  Engineering  Co.,  Chicago,  IL. 

D.  B.  Pott,  and  D.  Schellhaass. 

Public  Works  PUWOAH,  Vol.  1 17,  No.  6,  p  90-93, 

June  1986. 

Descriptors:  'Trout,  'Stream  improvement, 
'Habitat  structures,  'Illinois,  Piscasaw  Creek, 
Stocking,  Public  participation,  Conservation  dis- 
tricts, Recapture  census,  Creel  census. 

Development  of  trout  habitat  on  Piscasaw  Creek, 
near  Harvard,  Illinois,  is  described.  The  project 
history,  preliminary  habitat  assessment,  construc- 
tion of  habitat  structures,  and  stocking  program  are 
described.  The  project  has  benefited  from  public, 
private,  and  civic  cooperation  involving  Illinois 
Department  of  Conservation,  the  McHenry 
County  Conservation  District,  the  Youth  Conser- 
vation Corps,  Boy  Scouts,  Trout  Unlimited,  and 
Harza    Engineering    Company.     A    semi-annual 
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stocking  program  has  been  conducted  for  2  yr  with 
brown  and  rainbow  trout.  Recapture  studies  and 
creel  census  will  be  employed  to  assess  the  success 
of  the  stocking  effort.  (Rochester-PTT) 
W86-06049 


EFFECTS  OF  SALMINCOLA  CALIFORNIEN- 
SIS  (COPEPODA:  LERNAEOPODIDAE)  ON 
THE  GILLS  OF  FARM-RAISED  RAINBOW 
TROUT,  SALMO  GAIRDNERI, 

Wisconsin    Univ. -Madison.    Dept.    of   Veterinary 

Science. 

D.  R.  Sutherland,  and  D.  D.  Wittrock. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  63, 

No.  12,  p  2893-2901,  December  1985.  16  fig,  2  tab, 

1 1  ref.  NOAA  Grant  No.  NA844AA-O0065. 

Descriptors:  *Parasites,  *Copepods,  *Trout,  *Gills, 
*Fish  farming,  Dissolved  oxygen,  Mortality,  Syn- 
ergistic effects,  Iowa. 

Salmo  gairdneri  from  an  Iowa  trout  farm  were 
found  to  be  infested  with  Salmincola  californiensis. 
Examination  of  gills  from  235  trout  revealed  a 
prevalence  of  83%  and  a  mean  intensity  of  4.6 
copepods.  Preferred  sites  were  established  with  the 
adult  female  attached  usually  on  distal  ends  of  the 
gill  filaments  or  on  gill  bars  and  the  chalimus 
attached  to  proximal  regions  of  gill  filaments.  Ex- 
amination of  hematoxylin  and  eosin  stained  tissue 
sections  of  attached  adult  females  revealed  hyper- 
plasia and  hypertrophy  ('tumor  of  attachment')  and 
atrophy  or  growth  inhibition  ('crypting')  of  affect- 
ed gill  filaments.  Eosinophilia  and  absence  of 
mucous  cells  occurred  in  gill  filaments  affected  by 
feeding  activities  and  bulla  attachment.  Hyperpla- 
sia of  the  gill  filament  cartilaginous  rod  and  result- 
ing formation  of  a  cartilaginous  'bridge'  between 
bulla  and  filament  rod  is  described.  Chalimus  at- 
tachment elicited  hyperplasia  and  frequently  fusion 
of  basal  elements  of  adjacent  gill  filaments.  Activi- 
ties of  adult  females  attached  to  gill  bars  resulted  in 
proliferation  of  stratified  squamous  epithelium,  in- 


filtration of  granular  leucocytes  and  reduction  of 
mucous  cells.  Damage  to  gill  tissues  of  trout  main- 
tained in  dense  populations  of  fish  culture  is 
deemed  significant,  especially  during  summer  peri- 
ods of  low  dissolved  oxygen.  (Author's  abstract) 
W86-06125 


9.  MANPOWER,  GRANTS 
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9A.  Education  (Extramural) 


HYDROGEOLOGICAL  TRAINING  IN  THE 
USSR, 

E.  Zaltsbere. 

Ground  Water  GRWAAP,  Vol.  24,  No.  4,  p  460- 

465,  July- August  1986.  1  tab,  3  ref,  append. 

Descriptors:  *Geohydrology,  'Soviet  Union, 
•Training,  Education. 

This  is  a  short  description  of  undergraduate  and 
graduate  hydrogeological  training  in  Soviet  uni- 
versities. The  undergraduate  training  of  hydrogeo- 
logists  in  the  USSR  has  certain  merits.  This  train- 
ing, as  any  other  university  education  in  the  USSR, 
is  free  of  charge  and  available  in  many  Soviet 
universities  and  institutes  for  every  student  who 
has  graduated  from  a  secondary  school.  Moreover, 
many  students  are  provided  with  financial  support 
from  the  government  in  the  form  of  monthly  sti- 
pends which  usually  account  for  25-30%  of  the 
junior  engineer's  salary.  Undergraduate  training 
provides  extensive  and  solid  knowledge  both  in 
fundamental  sciences  and  hydrogeological  disci- 
plines. At  the  same  time,  one  of  the  demerits  of  this 
training  is  its  academic  rather  than  practical  orien- 
tation. As  a  result,  many  students  are  not  familiar 
enough  with  practical  approaches  in  the  solving  of 
certain  hydrogeological  problems.  The  ordinary 
Soviet  undergraduate  student  is  less  familiar  with 


modern  computer  techniques  and  programming 
than  his  American  counterpart.  The  general  level 
of  advanced  degree  research  in  the  field  of  hydro- 
geology  is  approximately  the  same  in  the  USSR 
and  USA.  However,  American  researchers  use 
computers  and  sophisticated  measurement  equip- 
ment more  widely  than  their  Soviet  colleagues.  On 
the  other  hand,  while  American  hydrogeological 
research  mostly  concentrates  upon  particular  prob- 
lems at  particular  sites,  Soviet  researchers  carry 
out  not  only  applied  research,  but  also  a  lot  of 
basic  research  in  the  fields  of  regional,  global,  and 
even  planetary  hydrogeology.  (Lantz-PTT) 
W86-06169 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

IOC.  Secondary  Publication 
And  Distribution 


ALABAMA  COASTAL  REGION  ECOLOGICAL 
CHARACTERIZATION;  VOLUME  1,  COASTAL 
BIBLIOGRAPHY, 

Geological  Survey  of  Alabama,  University. 
For  primary  bibliographic  entry  see  Field  2L. 
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10F.  Preparation  Of  Reviews 


STATE  OF  THE  ART  REVIEW:  THEORIES 
AND  APPLICATIONS  OF  SYSTEMS  ANALY- 
SIS TECHNIQUES  TO  THE  OPTIMAL  MAN- 
AGEMENT AND  OPERATION  OF  A  RESER- 
VOIR SYSTEM, 

California  Univ.,  Los  Angeles.  School  of  Engi- 
neering and  Applied  Science. 
For  primary  bibliographic  entry  see  Field  6A. 
W86-05790 
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Health  Risks  Associated  with  Wastewater  Irri- 
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(ENGLAND).  DEPT.  OF  CHEMICAL  AND 
PHYSICAL  SCIENCES. 
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Hydrological  Aspects  of  Erosion  on  Mountain- 
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W86-05644  2J 
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W86-05599  53 

INSTITUT  PRIKL ADNOI  GEOFIZIKI, 
MOSCOW  (USSR). 

Application  of  Cosmic  Rays  to  the  Solution  of 
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(ENGLAND). 

Methodology  for  Estimating  Numbers  of  Free- 
Living    and    Attached    Bacteria    in    Estuarine 
Water, 
W86-06139  2L 
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MEXICO  CITY. 
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Loss  of  Productive  Soil  in  India, 
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JET  PROPULSION  LAB„  PASADENA  CA. 

Precipitable  Water:  Its  Linear  Retrieval  using 
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Distribution  from  Seasat  SMMR  Data, 
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sis for  March  1981, 
W86-05746  5A 
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W86-05995  5C 

KUWAIT  INST.  FOR  SCIENTIFIC 
RESEARCH,  SAFAT. 

Automated  Derivation  of  Parameters  in  a  Non- 
leaky  Confined  Aquifer  with  Transient  Flow, 
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